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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o ¢u3MKe Ha YypOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHU M TpeOOBaHUW K pe3ysibTaraM OCBOCHHsS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOI MNpOTpaMMbl, IPEJICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM penepaibHON paboyeil NporpaMMbl BOCIUTAHUS U
Konuenmuu npenoaaBanusi yueOHOro npeamMera « Pu3ukay.

CopepxaHue mnporpammbel 1o (U3MKE HaNpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYUYHON TPaMOTHOCTH OOYYalOIMXCS W OpraHU3aldi0 H3y4YeHUS
¢u3nKu Ha AESITETbHOCTHOM OcHOBe. B mporpaMme mo (u3uke y4YUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpeaMera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAaHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00yUYEHHUs, a TAKXKe
MEXIIPEAMETHBIE CBSA3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl.

[TporpamMma o usmnke ycTaHaBIMBaeT pacrnpeaesieHue yueOHOro Marepuaia
o rogam oOyudeHus (1o Kiaccam), MpeyiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEIMETHOTO COJIEp>KaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[IporpaMma mo ¢usuke paszpaboTaHa ¢ LEJIbI0 OKa3aHUS METOIUYECKON
MTOMOIIH YYUTEIO B CO3IaHUH padoyell mporpamMmsbl 10 y4eOHOMY MIPEIMETY.

®dusuka ABISETCS  CUCTEMOOOpa3yloOUMM JJisi  €CTeCTBEHHO-Hay4YHbIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKHE 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB
U SIBIICHUHM, H3ydYaeMbIX XUMHUEH, OHOJIOTHMEN, acTpOHOMHEH u (u3HUEeCcKOn
reorpajuel, BHOCHT BKJaJ B €CTECTBEHHO-HAay4HyI0 KapTHHY MHUpa,
NpeoCTaBIsIeT Haubosiee sCHbIe O0O0pasllbl MPUMEHEHUS HAay4dyHOTO METOjIa
MO3HAaHMsI, TO €CTh CIOC00a MOMyYeHHUsl JOCTOBEPHBIX 3HAHUN O MUE.

Onna w3 TaBHBIX 3a7a4 (PU3HUECKOTO 00pa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHMUsl COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe Yy 00y4Jaromuxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE TNpeNIoiaraeT OBJIaJeHUE
CIIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

HAy4HO OOBSACHSTDH SIBICHHUS;

OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIEI0OBAHUS;
UHTEPIPETUPOBATh JIaHHbIE W HCIIOJIb30BAaTh HAyuyHbIE JIOKA3aTEJbCTBA IS
MOJTy9€HHS BEIBOJIOB.

IHenn wu3ydeHws (U3MKH HAa YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenogaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoii @Dexnepauuu, peaTu3yOMIUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKIEHHOW peIIeHHEM



Komnernn MunucrepcrBa npocseienus Poccuiickoii @enepannu (IpoTOKo OT 3
nexadps 2019 r. Ne [1K-4BH).

Hesun udyyenus: pu3uKu:
npuoOpeTeHne MHTEepeca M CTPEMIICHUs OOydaroluxcs K HAyYHOMY H3y4YEHHUIO
PUPOIBI, PA3BUTHE UX MHTEIIEKTYATHHBIX U TBOPYECKUX CIIOCOOHOCTEHH;
pa3BUTHE TIPEJCTABICHUNA O HAyYHOM METOJA€ TO3HaHUSI W (HOPMHUpPOBAHUE
MCCIIEZIOBATEIFCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBIICHUSIM;
dbopMHpoBaHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3YUYECHHUS OCHOB
CTPOCHHUS MaTepuu U (yHTAMCHTAIBHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHue TPEACTaBICHUH O pPOAW (OU3UKKA I8 Pa3BUTHUS  JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHI;
pa3BUTHE TPECTABICHUN O BO3MOXHBIX cdepax Oynymiell npodeccuoHanbHON
JESITeNbHOCTH, CBSI3aHHOM C (PM3MKOMU, MOATOTOBKA K JalbHEUIIEMYy OOY4YeHHIO B
3TOM HaNpaBJICHUU.

JlocTkeHnne 3Tux I1ened mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIETYIONINX 3a/1a4:
npuoOpeTeHrue 3HAHUM O JUCKPETHOM CTPOCHHUM BEIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUIECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;
npuoOpeTEeHUE YMEHHI OIUCHIBaTh U OOBIACHATH (U3HUECKHE SIBICHHUS C
MCIIOJIb30BaHNEM TOJyUYEHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUsI MPOCTEHINNX Pacu€THBIX 3aJad C MCIOIb30BaHUEM
du3zngecKkux Mojenel, TBOPUYECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMCHHMH HAOMIOMAaTh TPUPOJIHBIC SBICHHUSA W BBITOJIHATH OIBITHI,
nabopaTopHbie pabOThl M SKCIEPUMEHTAIBHBIC UCCIEAOBAHMS C UCTIOJIb30BAHUEM
MU3MEPUTENBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHPOpMAIHEH (HUINIECKOTO COJEPKaHUsI, BKIIFOYas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIDKEHUSAX (M3MKH, aHAIU3 W KPUTHUECKOE
OlleHUBaHue UH(}OpMaIuy;

3HAKOMCTBO €O chepamu mpodhecCHOHATBHOW AESITEIIBHOCTH, CBS3aHHBIMHU C
Gbu3UKON, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JIOCTHKEHUSIX
du3nyecKoil HaAyKu.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus 0TBOAUTCA 238 yacoB: B 7 Kitacce — 68 yacoB (2 4aca B HeJel0), B 8
Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipensiaraemplii B mporpaMme o (pu3MKe nepedeHb JadopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKkTep, YUUTENb JeJaeT BbIOOp MPOBENECHUS
7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
00ydJaromuXxcsl, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraéMbIX B paMKax
OCHOBHOT'O TOCYJIapCTBEHHOTO 3K3aMeHa M0 (hU3HKeE.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Pazges 1. ®usuka u eé posb B NO3HAHUM OKPY:KAOLIEro MUpa.

®u3nka — Hayka o mnpupone. fABneHus npuponbl. OU3NYECKHE SABIECHUS:
MEXAHUYECKHUE, TETUIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenUYUHBL. M3mepeHune ¢uznueckux BenuduH. Duznyeckue
npubopsl. [lorpemHocts u3mepenuit. MexayHapoaHasi CUCTEMa eIUHUII.

Kak ¢wusuka w japyrue ecTeCTBEHHbIE HAYKH H3Y4YalOT MPUPOJY.
EcTecTBeHHO-HayUHBI METOJ TO3HAHUS: HAOIIOJICHHE, TOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 0OBSICHEHUE
HaOmogaemMoro siBineHus. Onucanue GU3NIECKUX SBICHUH C TIOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

MexaHn4decKue, TEIIOBBIE, YNEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.
duznueckre MNpUOOpPHl M TMpoleaypa MNPSAMbIX H3MEPEHUN aHaJOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopuwvie pabomul u onvimel.

Omnpenenenne EeHbI IeTEHU IKaIbl U3MEPUTEIIBHOTO MPUOopa.

N3mepenne paccTosHUN.

N3mepenne o0bEMa KUIKOCTH U TBEPIOTO TENA.

Onpenenenne pa3MePOB MaJbIX TEN.

N3mepenue temmepaTypbl NPU MOMOIIHM KUJIKOCTHOTO TEPMOMETpPA M JIATUYMKA
TEMIIEPATypHI.

[IpoBeneHne uccaenoBaHus MO MPOBEPKE TMIIOTE3bI: MAIBHOCTH IMOJETA MIApUKAa,
MyIIEHHOT'O0 TOPU30HTAIBLHO, TEM OOJIbIIe, UeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIE CBeIeHUA 0 CTPOEHNH BelleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIbI, WX pa3mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenue wyactun BemectBa. CBs3b CKOPOCTM JBWKEHHMS YacTHL C
TemriepaTypoii. bpoyHoBckoe aBmwxkenue, nuddysus. BzammopeiicTBue dvacTHil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHHE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBA3b MEXAYy CBOWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBL.

Hemoncmpauuu.

Ha0nronenue 6poyHOBCKOTO ABUKEHHUS.
Habmonenue nuddysun.



HaOntonenue sBaeHuil, OOBACHSAIONIMXCS TMPUTSHKEHUEM WIM OTTaJIKUBAaHUEM
YacCTHI] BEILIECTBA.

Jlabopamopmuusie pabomul u onvimel.

OneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (poTorpaduit).
OnbITHl 10 HAOIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

Paznen 3. /IBuskeHre U B3aMMOJAeCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBHKEHHHU. Pacdér myTtu u
BPEMEHU JABUKEHHSI.

SlBnenve wuHepuuu. 3aKOH WHEpUMHU. B3amMmoaelcTBUE Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHsS Ten. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €IMHUIIEC
00BéMa BelecTna.

Cuita Kak xapakTepucThKa B3aumozehcTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. U3MepeHue cuibl ¢ MOMOIIBID AUHAMOMETpA. SIBIIEHHE TATOTEHUS W CUJia
TsokecTH. Cuiia TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HaNPaBJIEHHBIX 0 OJHOW npsMoM. PaBHonencTByromas cun. Cuna TpeHHs.
TpeHue CKoNbKEHUS U TPEHUE MOKOs. TpeHue B MPUPOAE U TEXHUKE.

Hemoncmpayuu.

Hab6mtonenne MexaHM4ecKoro ABUKEHUS Tela.

N3mepenne ckopoCcT NpSIMOTUHEHOTO ABUYKEHHUS.
HaGntoneHue siBIeHUST HHEPIUU.

Hab6mtonenue nsMeHeHus: CKOPOCTH TIPH B3aUMOJCHCTBUU TEII.
CpaBHeHUE Macc 1O B3aUMOJICHCTBUIO TE.

CroxeHue CHJl, HalpaBJICHHBIX 10 OJHOW MPSAMOM.

Jlabopamopuuvie pabomul u onvimol.

Omnpezenenre CKOPOCTU PABHOMEPHOTO JIBHXKEHMSI (IIApHUKaA B YKUJIKOCTHU, MOJIEIHU
AIEKTPUIECKOTO aBTOMOOWMIIS ¥ TaK JaJiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHS OpyCcKa WY MIapUKa MO0 HAKIOHHOM
TTOCKOCTH.

OrnpeneneHue MmI0THOCTH TBEPAOTO TENa.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD pacTskeHus (AegopManiun) npyKUHbI
OT IPWJIOKEHHOU CHJIBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CUJIbI TPEHHS CKOJIBXKEHHUS OT Beca Tela
1 XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUS W yBEIUYCHUsS JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JIaBJICHUS raza oT 00BEMa, Temmepatypbl. llepenmaua naBiieHus



TBEPJIBIMU TEJIaMU, KUJIKOCTAMU U razamu. 3akoH [lackans. [lHeBmaTuueckue
MaIllMHbL. 3aBUCUMOCTh JABJICHHS >KUJAKOCTH OT TIyOWHBI. ['mapocrathueckuit
napanokc. Coobuiaromuecs: cocyabl. ['uapaBnuyeckie MeXaHU3MbI.

Atmocepa 3emnn u atMocdepHoe naBieHue. [IpuumHBI CylecTBOBaHHUS
BO3AyIIHOW 000si0ukn 3emiu. OmbiT Toppudennu. M3mepenune atmochepHOTo
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! a5 u3MepeHus aTMOc(hepHOro JaBIeHUS.

JlelicTBHE XKUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JIaBJICHHUS ra3a OT TeMIepaTyphl.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromiecst CoCy/Ibl.

['mppasnuueckuii mpecc.

[TposiBnenue pecTBust aTMOCHEPHOTO JTaBIICHUS.

3aBUCUMOCTh BBITAJIKHUBAIONIEH CUJIBI OT O0BEMA MOrPYKEHHOW 4YacTH Tena U
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHJIBI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue TmuiaBaHus TeEI: [UIABAaHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOIIICHUS TUIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopuosie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE€ OT OOBEMaA MOrpYyXKEHHOU B
KUJKOCTh YaCcTH Tella.

OnpeneneHne BBITAIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEW Ha TENO, NOTPYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCMMOCTM BBITAJKUBAIOLICH CHJIBL, JIEUCTBYIOLIEH Ha TEJIO B
KUJIKOCTH, OT MacChl Teja.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKMBAKOLIEH CHIIBI, JEHCTBYIOMIEH
Ha TEJIO B YKUIKOCTH, OT 00bEMa MOTPYKEHHOW B KUIKOCTh YacTH Tella M OT
MJIOTHOCTH KUJIKOCTH.

Koncrpynposanue apeomerpa Wiy KOHCTPYUPOBAHMUE JOAKUA U ONIPEACICHHE €€
rpy30H0AbEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTH. DHEpPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pbIuar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [lpuMeHeHue mpaBwia paBHOBECHS phluara K OJIOKY.
«3omotoe mpaBusio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass oHeprusa. KuHernueckas W IOTEHIMANbHAas JHEPTHS.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKOW DHEPTUM B IPYTrOW. 3aKOH COXPaHEHHUS
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepsI TPOCTHIX MEXAHU3MOB.
Jlabopamopuuvie pabomul u onvimol.
Omnpenenenne pabOThl CWIBI TPEHUS NPU PABHOMEPHOM JBMXKEHHMHM Tejla IO
TOPU30HTAIBHOU MOBEPXHOCTH.
HccnenoBanue yciioBuii paBHOBECHUS pbluara.
N3smepenue KIIJ[ HaKIIOHHOM TUNIOCKOCTH.
N3ydeHune 3aKk0Ha COXpAHEHUSI MEXaHUYECKON YHEPTUH.
8 KIIACC

Paznen 6. TenjioBble siBJIEHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelllecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINAEC
OCHOBHBIE TIOJIOKEHHUS MOJIEKYIAPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB T'a30B, KUIAKOCTEH U
TBEPABIX TE HAa OCHOBE IIOJOXEHUM MOJIEKYISIPHO--KHHETUYECKON TEOPUHU.
CmauuBaHKE ¥ KaWUISIpHbIC siBIEHUs. TenaoBoe pacuiupeHue U ckaTue.

Temneparypa. CBsA3p TeMmIepaTypbl CO CKOPOCTBHIO TEIUIOBOIO JABHKCHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH SHEprumu:
Terionepeaaya 151 COBEPUICHUE paboOTHI. Bu bt TEIUIONIEpEIauu:
TEIUIONPOBOJHOCTh, KOHBEKIIHS, U3ITyYCHHUE.

KonmnaecTtBo TermnoThl. YenbHas TEIUIOEMKOCTL BellecTBa. 1emiooOMeH H
TEIJIOBO€ paBHOBECHE. YpaBHEHHWE TeruioBoro Oananca. IlmaBneHue u
OTBEPJICBAHUE KPUCTAUIMYECKMX BEUIECTB. Y AEIbHAs TEIUIOTAa IUIABJICHUA.
[TapooOpazoBanue u kouaeHcarus. Mcnapenwe. Kunenuwe. YnaempHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl KHUIIEHHS OT aTMoc(epHoro
JTaBJICHUS.

BrnaxHocTs Bo3myxa.

OHeprus TOIUIUBA. Y IeJbHAas TEIUIOTAa CTOPaHUS.

[Ipunnunel paboThl TermnoBbix asurareneid KIIJ termoBoro aBurarens.
TernnoBble ABUTATENN U 3AIIUTA OKPYHKAIOLIEH CPEIIbI.

3aKOH COXpPAHEHHUS U MPEBPAIIECHUS SHEPTUU B TEIUIOBBIX NPOIECCaX.

Hemoncmpauuu.

HabmroneHue 6poyHOBCKOTO IBHKCHHS.
Habmonenue nuddysun.
HabmroneHue sBIeHU CMauyMBaHUS M KaWLISPHBIX SIBJICHUM.



HabGntonenue TerioBoro paciiupeHus Te.
N3meHeHne paBieHus ra3a NpU HU3MEHEHMM OO0bEMAa W HArpeBaHUM WU
OXJIQXKCHUU.
[IpaBuna u3mMepeHus TeMIepaTypsbl.
Bunsl Teronepenayn.
OxnaxkJieHue Ipu COBEpLIEHUHU paOOTHI.
Harpesanue npu coBepiiieHur padOThl BHEIITHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEHN pa3INyHbIX BEIIECTB.
Habmaronenue kumenus.
Hab6ntonenue nocTossHCTBa TeMIIepaTyphl IPH TJIABJICHUH.
Mopenu TeIU10BBIX JIBUTATEIICH.
Jlabopamopmuuvie pabomul u onvimeol.
OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSDKCHMUS.
OnbITEI O BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITEl O HAOMIOJIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TEN.
Omnpenenenue naBaeHus BO3lyXa B OaJIOHE MINPUIIA.
OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTbH JABJICHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAXKICHUSL.
[IpoBepka rUMOTE3bl JUHEWHOM 3aBUCUMOCTH JJIUHBI CTOJIOMKA >KHAKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
HaOntonenue usMeHeHus BHyTPEHHEH SHEPIUM Tela B pe3yjibTare Teraonepeaayu
U paOOThI BHEILIHUX CHIL.
UccnenoBanue sBIEHUS TEIUIOOOMEHA TMPU CMEUIMBAHUM XOJIOAHOW W TOpsSUei
BO/IBL.
Onpenenenne KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIONW TPH TEIIOOOMEHE C
HarpeTbhiM METATUTMYECKUM IIUITUHIPOM.
Onpenenenne yaenbHOM TEMIOEMKOCTH BEILIECTBA.
Hccnenosanue npouecca uCapeHus.
OrnpeneneHrne OTHOCUTENBHOM BIIaXKHOCTU BO3AyXa.
Onpenenenne yaeabHON TEIUIOTHI TUIABJICHUS JIb/A.

Paznen 7. JjekTpryecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3auus Ten. /[[Ba poaa dsieKTpuyecKux 3apsaoB. BzammoneiicTBue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETMYMHBI 3aPsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onekrpuueckoe mnoise. Hanpsox€HHOCTH diekTpudeckoro noJid. [IpumHnmn
CYTEPIIO3UIINH dTIEKTPUUECKUX ToJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpoBOZHMKM W JOWIJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHM TOK. YCIOBHUS CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKA.
HNcTouyHMKHM TOCTOSSHHOTO TOKa. JIEMCTBUS JJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKHJIKOCTSX U Ta3ax.

OnekTpuueckas umenb. Cwia Toka.  DJEKTPUUYECKOE  HaIpPsHKEHUE.
ConpoTuBiieHUE MPOBOJIHUKA. Y AEIbHOE COMPOTHUBJICHHE BellecTBa. 3akoH OMma
nna  ydactka nenu. [locnenoBarenbHoe YW mapauieNIbHOE — COCTUHEHUE
MPOBOJHUKOB.

Pabota ©W MONIIHOCTH DJJIEKTpUYECKOr0 Toka. 3akoH Jxoyns—Jlenna.
DNEeKTpUYECKUE LIEMU U MOTPeOUTENU IEKTPUIECKOr IHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[locrossHHBIE ~ MarHuThHL. ~ B3aMMoOAENCTBHE  TMOCTOSHHBIX  MAarHHUTOB.
MarnutHoe none. MaruuTHoe 1nosie 3eMJId U €ro 3HaueHUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe mMoJie  DIIEKTPUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMATrHUTOB B TEXHUKE. /[€eICTBME MATHUTHOTO TOJISI HA IPOBOIHHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKAa. M CMOJIb30BaHME 3IEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SBnenne anekTpoMarHuTHOW MHIYyKIUu. [IpaBuno Jlenna.

DIIEKTpOreHeparop. CriocoOb1 MOJTYYEHHUS AIEKTPUUYECKON SHEPIUHU.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.
Hemoncmpayuu.

DJIeKTpU3aIus Tel.

JIBa pojia 3JICKTPUUECKUX 3apsiI0B U B3AMMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpOWCTBO U IEUCTBUE IIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] MHIYKLIHS.

3aKOH COXpAHEHHUS JIEKTPUUECKUX 3aPSJIOB.

[IpOBOTHUKY U AUDIIEKTPUKH.

MoaenupoBaHU€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISI.

M cToYHMKY TOCTOSTHHOTO TOKA.

JlencTBuA 3MEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUIKOCTH.

["a3oBbI1i pasps.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 3IeKTpUIeCKOTO HAPSKEHUST BOJIbTMETPOM.

Peocrar n marasus conpoTUBIIEHUHN.

BzaumopaencTBrE MMOCTOSSTHHBIX MAarHUTOB.

MoaenupoBaHr€ HEBO3MOKHOCTH pa3/IeICHUS MTOJIIOCOB MarHuTa.



MoaenupoBaHW€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
OnsIT Opcrena.
MarHuTtHoe€ 1noje Toka. DIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJS HAa IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKA.
HccnenoBanue siBieHUs 3JIEKTPOMArHUTHOM UHIY KA.
OmnebiTel @apanes.
3aBUCHUMOCTh  HaIlpaBJICHHs]  MHIYKIHMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHUS.
DIIEKTPOreHepaTOp NOCTOSIHHOTO TOKA.

Jlabopamopuuvie pabomul u onvimel.
OnbIThl 10 HAOMIOICHUIO SJIEKTPU3ALIMY T UHIYKIMEH U TIPU COIIPUKOCHOBEHHH.
HccnenoBanue nercTBUA JIEKTPUUECKOTO MOJISI HA TPOBOJIHUKH U TUAIEKTPUKH.
COopka u poBepka padOoThl SEKTPUIECKOMN 1[EMU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.
N3mepeHune u peryImpoBaHUe HANIPSKECHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI  TOKA, MAYIIETO 4YEpe3 pPE3UCTOp, OT
COITPOTHUBJIEHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHUBICHUS
MPOBOJIHUKA OT €T0 JUTUHBI, IJIONIAY MMOMEPEYHOTO CEUYCHUS U MaTepuana.
[IpoBepka mpaBuiia CI0XKEHUS HANPSIKEHUHN MPU MOCIEA0BATEIbHOM COCAUHEHUN
JIBYX PE3UCTOPOB.
[TIpoBepka npaBuiia AJis CUIIBI TOKA MPY MapaJIETbHOM COEMHEHUU PE3UCTOPOB.
Omnpenenenue pabOTHI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHrne MOITHOCTH IEKTPUYECKOTO TOKA, BBIJAEIIEMOM HA PE3UCTOPE.
HUccnenoBanne 3aBUCUMOCTH CWIbl TOKA, HIYLIEr0 YEpe3 JIAMIIOYKY, OT
HaIIPSKECHUS Ha HE.
Onpenenenue KIIJ[ narpesarerns.
HccnenoBanne MarHUTHOTO B3aUMOJICVCTBHS ITOCTOSTHHBIX MAarHUTOB.
N3yueHre MarHMTHOrO TOJISI MOCTOSIHHBIX MArHUTOB MPU MX OOBEAMHEHUH WU
pa3ieeHu .
HccnenoBanne neiCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPENKY.
OnbITEI, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KATyIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA W HAIIPABJIEHUS TOKA B KaTYIIKE.
N3yyenne nencTBUs MarHUTHOTO TI0JIsI HA MIPOBOJIHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padoThl SJ1EKTPOABUTATENS.
N3zmepenue KIIJI amexkTpoaBUTraTenbHON yCTAHOBKH.
OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHON MHIYKIMU: HUCCIIEI0BaHUE
VW3MEHEHUW 3HAYCHUS U HAITPABIICHUS UHAYKIIMOHHOTO TOKA.



9 KVIACC

Pasznen 8. Mexannveckue siBJICHHS.

Mexannueckoe JnBwkKeHHE. MarepuanbHas Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO JBWKEHHUS. PaBHOMEpHOE NpsIMOIMHENHOE
nerxeHue. HepaBHoMmepHOoe npsimosinHenHoe ABHkeHUE. CpelHsass 1 MTHOBEHHAs
CKOpOCTB T€Jia TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHoe mnpsMonnHenHoe nBukeHue. (CBoOOgHOE
nagenue. Onbitel ['anuies.

PaBHOMepHOE ABMkeHHME MO OKpy)HOCTU. Ilepuoa u yactora obOparieHus.
JluHerHas v yriioBas CKOpPOCTHU. LIeHTpoCTpeEMUTEIIBHOE YCKOPEHHUE.

ITepsbiii 3ak0H HeroToHa. Bropon 3akoH Herorona. Tperuii 3akon HerotoHa.
[IpyHUMD Cynepno3uiyy CHL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: crujla TPEHUS CKOJIBKEHUS, CUIla
TPEHUS MOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
naneHus. JlBmxkenue miaHeT BOKpyr Connua. IlepBas kocmudeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOUkH. AOCOJIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpanieHusi. MomMeHT cuibl. LIeHTp TskecTHu.

Nmnynbc tena. M3MeHeHne nMnylibca. VIMITyJIbC CHIIBL. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTHBHOE ABUKEHHUE.

Mexanuyeckass paboTa W MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYroCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIIManpHas SHEPTHUS TeNa, MOJHATOTO Ha
NOBEPXHOCTHIO 3eMJin. [loTeHIMaIbHas SHEPrus cKaTou NnpykuHbl. Knunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUN.

Hemoncmpayuu.

Habnronenne MexaHn4ecKoro IBUKEHUSI TeJla OTHOCUTENBHO PAa3HBIX TET OTCUETA.
CpaBHeHHE MyTEN U TPACKTOPUIN IBUKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO
pa3HBIX TEJI OTCYETA.

N3mepeHne cKkopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBH>KEHUSI.

Hccnenoanne Npu3HaAKOB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HabGntonenue ABMKEHUS Tella M0 OKPYKHOCTH.

Habntonenne MexaHUYECKUX SIBICHHM, TPOUCXOJSANIMX B CHCTEME OTCuYéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBMKEHHUM OTHOCUTEIBHO
KaOuHeTa (PU3HKU.

3aBUCUMOCTh YCKOPEHUS T€JIa OT MAcChl TeJla U IEVCTBYIOIIEH HA HETO CUJIBL
HaOnronenue paBeHcTBa CHIT IPU B3aUMOCHCTBUU TeEl.

N3meneHune Beca Teiia npu yCKOPEHHOM JBUKEHUH.



[lepenaua nmmysabca Npyu B3aUMOAECHCTBUY TEIL.

[IpeoOpazoBaHus 3HEPIUU NPU B3aUMOICUCTBUU TEIl.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHre UMITyJIbca IpH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Habnronenne peakTHBHOTO JABMXKECHUS.

CoxpaHeHre MEXaHUYECKOW IHEPTUU MTPU CBOOOJHOM IMaJI€HUU.

CoxpaHeHHe MEXaHWYECKOW OJHEPIrMHM TMpHU [ABWKEHUM Tela TOJA JIEUCTBHEM
PYKUHBI.

Jlabopamopuuvie pabomul u onvimel.

KoHcTpynpoBanue TpakTa Uil pa3roHa U JAJbHEUIIEro paBHOMEPHOIO J1BHKEHUS
HIapyKa WINA TEIEKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs OpycKa WM JABWXKEHHS IIapuKa I10
HAKJIOHHOW TIOCKOCTH.

OnpeneneHne yCKOpEeHUs Tella IPU PaBHOYCKOPEHHOM JIBH)KEHUU MO HAKIIOHHOU
IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MMYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBHKCHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBWXEHUHM O€3 HayalbHOU
CKOPOCTH IIYTH OTHOCATCA KakK pPsiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIHE
MPOMEXKYTKH BPEMEHHU OJJTUHAKOBBI.

HccenenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHUS OT CHJIBI HOPMaJIbHOTO
JABJICHMUS.

Omnpenenenue kodpdUIIIeHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne )KECTKOCTU NPYKUHBIL.

Onpenenenne pabOThl CWIBl TPEHUS TPU PABHOMEPHOM JBMXKEHHMHM Tejla I10
TOPU30HTAIBHOU IOBEPXHOCTH.

Omnpenenenne pabOThl CWIbI YIIPYTOCTH MpPH MOABEME Ipy3a C HCHOIb30BAHUEM
HEMOJABUKHOTO U MOJABUKHOTO OJIOKOB.

N3ydenune 3aKk0Ha COXpAHEHUS YHEPTHM.

Pazgen 9. Mexanuuyeckue KoJie0aHUsI U BOJIHBI.

Konebarenbnoe neuxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOAHUI: IEpUO,
4acToTa, aMIUINTy1a. MaremMaTHuyecKuil W NpYKUHHBIM MasTHUKU. [IpeBpanieHue
SHEPTUH MPHU KOJIeOATETHHOM JIBMKCHUHU.

3aryxaomue  KojeOaHuss.  BpIHykneHHble — KoneOaHus.  Pe3oHaHc.
Mexanudeckne BoyIHBL. (CBOMCTBa MEXaHWYECKMX BOJH. IIpononeHble W
MONEPEYHbIE BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHu4ecKre BOJHBI B TBEPJOM TEJI€, CEICMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3ByKa U BblcoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u

YJIBTPa3BYK.



Hemoncmpayuu.

HabGntonenue konedanuii Tea no AEMCTBUEM CUIIBI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6ntonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOnroneHue BeIHY X EHHBIX KOJIEOaHU U pe30HaHca.

PacnipocTpaneHue npoaoiabHBIX U TIOTEPEYHBIX BOJIH (HA MOJIETIN).
Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopuusie pabomul u onvimel.

Ornpenenenue 4acTOThI M TIepHo/ia Koje0aHU MaTeMaTHYeCKOTO MasiTHHUKA.
Omnpenenenne 4aCTOTH U Tiepuoa KoJieOaHWN TPY>KUHHOTO MasTHUKA.
UccnenoBanue 3aBUCUMOCTH TIeproia KOJIe0aHUM MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TEpUOAa KOJEOAHWA TPYKUHHOTO MASTHHKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEpUOJia KojeOaHUl rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbITBl, JEMOHCTPUPYIOUIUME 3aBHUCHUMOCTh NEpHUOJa KOJIeOaHW NPy KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU NPYKUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaJCHUSI.

Pazgea 10. diaekTpoMarHuTHoOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  ToJie.  JJEKTpOMarHuTHele  BOJIHBL.  CBoiicTBa
3JeKTpOMarHUTHBIX BOJH. Illkanma snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.

OnekTpomarauTHas npupoga cera. CkopocTh cBeTa. BOTHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopusie padbomul u onvimel.

N3yueHne cBOMCTB 31€KTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIILHOTO TenedoHa.

Pazgen 11. CBeToBbIE ABJIEHUSL.

JlyueBas  mogmenbp  cBera.  MCTOYHMKM ~ CBeTa. [IpssmonuHeiiHOE
pacnpoctpaneHue cBera. 3atmenust Connna u Jlynel. Otpaxenue cBera. [1nockoe
3epKaI0. 3aKOH OTPAKEHHS CBETA.

[Ipenomnenue cBera. 3akoH mperomieHus cBera. [lomHoe BHYyTpeHHEE
oTpakeHUe cBera. lcmonap30BaHHWE TIOJHOTO BHYTPEHHETO OTPa)XXEHUsI B
ONTUYECKUX CBETOBOJAX.



Jluaza. Xom mnyuwedr B nwmH3e. OnrTuyeckas cucrema (oToarmmapara,
MHUKpPOCKOIIA W TejlecKkomna. [7a3 Kak onTuyeckas cucteMa. bIn30pykocTh U
JaJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekrp. Omnbitel HbioToHa. CroxeHue
CHEKTPAIbHBIX LIBETOB. J(Mcniepcus cBera.

Hemoncmpayuu.

[IpsiMonvHEHOE PacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonydenue nzo0paxeHuit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

ONTHYECKUHA CBETOBO/I.

Xop myuei B coOuparoIieit JInH3e.

XO0J Iy4el B pacCEenBAarOIIEN JIMH3E.

[Tonyuenue n300paskeHUi ¢ TOMOIIBIO JTUH3.

[Tpunmun aeiicTBus goroanmnapata, MUKPOCKOIA U TEIECKOIIA.
Mopens riaza.

Paznosxenue 6enoro cBera B CIIEKTP.

[TonydeHue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopuusie pabomul u onvimel.

HccnenoBanue 3aBUCUMOCTH yTi1a OTPAKEHUSI CBETOBOTO JIy4da OT yIJjla NaJCHHUS.
N3yuenune xapakTepuCTUK U300paKEeHUs MIPEIMETa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIJia MPEIOMIICHUSI CBETOBOTO Jiy4a OT yIJia MaJeHus
Ha IPaHUIIE «BO3AYX—CTEKIIO.

[Tonyuenue n300pakeHNA ¢ TOMOIIBIO COOMPAIOTIEH JIMH3HI.

Onpenenenue POKyCHOTO PACCTOSHUSI K ONITUUECKOM CHIIBI COOMparome JTUH3HI.
OMnBITH TTO PA3JIOKEHUIO OETIOTO CBETA B CIIEKTP.

OnbITEI IO BOCIIPUATHIO IIBETA MPEIMETOB MPU MX HAOIIOJACHUU Yepe3 IIBETOBBLIC
(bUIBTPHIL.

Pa3nen 12. KBanToBhIe siBJIeHUS.

Onwitel Pe3epdopna u 1uianerapHas mojenb atoma. Moaens atoma bopa.
Hcenyckanne n nornomenue ceera aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. ANb(da-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HyxinonHas Mogens aromHoro szapa. W3ortonsl. PannoakTuBHBIE
npespaulienus. [lepuon nomypacnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsiIOBOTO M MacCOBOIO YHCEIL.
DHeprusa CBA3M aTOMHBIX saep. CBA3bp Macchl M dHepruu. Peaknuu cuHTE3a U
nenenud saep. Ucrounuku sHeprun CoJiHIA U 3BE3.

Snepnas sHepreruka. JleMCTBUS PaJMOAKTUBHBIX M3JIyYCHHM Ha >KUBbIC
OpPTaHU3MBI.



Hemoncmpayuu.
CrexTpbl U3ITy4YEHUs U TOTJIOIICHHSI.
CnekTpbl pa3IuYHbIX ra3oB.
CnekTp BOJIOpOAA.
Hab6mtonenue tpekoB B kamepe Bunbcona.
Pabota cuérurka MOHU3UPYIOIIUX U3ITyUYEHUH.
Perucrpanus uznydeHus npupogHbIX MUHEPATIOB U MPOIY KTOB.

Jlabopamopuusie pabomul u onvimel.

HaOnroneHue CrjlomHbpIX U JIMHEHYAThIX CIIEKTPOB U3ITyYEHUSI.

UccnenoBanne TpekoB: WU3MEPEHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY MyTH (110
doTorpadusim).

N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpPUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO--0000MIAIOIUI MOAYIIb MIPEAHA3HAUECH JIJIsl CUCTEMAaTU3AlUH
U 0000meHUsT TPEAMETHOTO  COJEPKaHWsI W OmbITa  JCATEIBHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca GU3MKH, a TaK¥Ke NI TTOJITOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHy 10 (u3uke [ 00yyaromuxcs,
BbIOpPABILIMX ATOT y4E€OHBIN MpPEIMET.

[Ipy n3ydeHUn NaHHOTO MOIYJSl PEATU3YIOTCA M CUCTEMATU3UPYIOTCS BUIBI
JEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeunBaeTCsa JOCTHKEHHUE MPEIMETHBIX U
METanmpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaToB  oOyueHus, GopMupyercs
€CTEeCTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HMCCIIEAOBAHUS
SIBJICHUWA TPUPOJBI U TEXHUKH, OBJIAJEHUE YMEHUAMHU OOBACHATH (PU3MUECKHUE
SBJICHHS, TIPUMEHSA TIOJyYCHHBIC 3HAHUS, pemaTh 3a7adyd, B TOM YHCIE
Kau€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMATBHO NIEITEIBHOCTHBIN XapakTep JAAaHHOTO paszjesa pealnu3yercs
32 CcuéT TOro, 4YTO OOydJarouiMecs BBIMOJHIIOT 3aJlaHusl, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE TMIOJIyYE€HHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBICHSTH
dusnyueckue sIBICHUS B OKPY>KaIOIlel MPUPOJIE U MOBCEIHEBHOM KU3HH;

WCIIOJIB30BaTh HAYYHBIC METOBI UCCIICIOBAHUS (PU3UMUECKUX SBICHUN, B TOM
YucIie IS MPOBEPKU TMIIOTE3 U MOJTYyUEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSACHATh HAyuYHbIE OCHOBBI HauOoJiee BaKHBIX JIOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTHU, HAapUMEP, MPAKTUUECKOTO UCIOJb30BaAHUS PA3TUYHBIX UICTOUHUKOB
SHEPrUU HAa OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPIUHU.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

N3yuyenue (pu3Mku Ha ypoOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIECHO
Ha JOCTHKEHHE JIMUHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

B pesynbrare uzydueHus Gpu3MKu Ha ypOBHE OCHOBHOIO O0IIEro oOpa3oBaHuUs
y oOyudarorierocst 6yayT copMUpOBaHbI CISAYIOIINE TUIHOCTHBIC PE3yJIbTaThl B
YacTH:
1) naTprMoTH4eCKOr0 BOCTIMTAHUSA:
— MPOSIBIICHUE UHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUKCKOM
du3nyecKoil HayKu;
— LIEHHOCTHOE OTHOIIIEHHE K JIOCTUKEHUSM POCCUNCKUX YUEHBIX --(DU3UKOB;
2) rpa:kIaHCKOro0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— FOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYKJIEHUM OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEeM, CBSI3aHHBIX C TMPAKTUYECKUM NPUMEHEHHEM JOCTHKEHHM
buzuku;
— OCO3HAHUE BAXHOCTU MOPAIbHO--3THUYECKUX NPUHIUIIOB B JEATEIBHOCTH
Y4YEHOTO0;
3) 3cTEeTH4eCKOTr0 BOCIIUTAHMS:
— BOCIHPHUATHE ICTETUYECKUX KauyeCcTB (PU3NUYECKON HayKH: €€ TapMOHHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 IO3HAHMS:
— OCO3HaHME NEHHOCTH (PU3NYECKON HAyKH KaK MOIITHOTO MHCTPYMEHTA TO3HAHUS
MHpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BAXKHENIIEH COCTABIIAIOIIECH KYJIbTYPHI;
— pa3BuUTHE HAy4YHOW J10003HATEIHLHOCTH, HWHTEpPeca K WCCIIEI0BATEIbCKOM
NEeATEeNbHOCTH;
5) popmupoBaHMs KyJIbTYPhI 310POBbS H IMOLMOHAJIBHOI0 0J1ATrONOJIy YU
— OCO3HaHME IIEHHOCTHM Oe30macHoro ooOpa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpE, BaXXHOCTH TNpaBWJI 0O€30MacHOro TOBEACHUS Ha
TpPaHCIOPTE, Ha J0OpOrax, C HJIEKTPUYECKHUM U TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIIHUX YCIIOBHSX;
— c(hopMHUPOBAHHOCTH HaBbIKA PE(IICKCHH, IPU3HAHNE CBOETO NpaBa Ha OMIMOKY U
TaKoTO0 € IpaBa y APyroro 4eI0BeKa;
6) TPy10BOr0 BOCIMTAHMS:
— AKTHUBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 331ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3allii, TOPOoJa, Kpasi) TEXHOJIOTHYECKON U COIMATIbHON
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIE U (PU3NIECKUX 3HAHUA;
— UHTEPEC K MPAKTUUYECKOMY U3YUEHUIO TPOdeccuit, CBSI3aHHbBIX C (PU3UKOM;



7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA:

— OpHUEHTAaIMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM JUIsl pelIeHus 3a7a4d B 001acTH
OKpY Karollel Cpeapl, IUIAHUPOBAHMUSA IIOCTYIIKOB M OLICHKM HMX BO3MOKHBIX
IIOCJIEACTBUN JUI OKPY KAIOIEH Cpe/Ibl;

— OCO3HAaHHME TJ00ANBHOIO XapakTepa SKOJIOTMYECKUX MpoOieM U MyTed HX
peleHus;

8) amanTanMM K HM3MEHSAMUMCH YCJIOBHAM COLUUAJIBHOM W NPHPOAHOM
cpeabl:

— MOTPEOHOCTH BO B3aMMOJICUCTBHUH TPHU BBINOJHEHUU HCCIEIOBAHUN U MPOEKTOB
(¢u3nyecKoil HaNPaBIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;

— OBBIIIEHWE YPOBHSA CBO€M KOMIIETEHTHOCTH 4Y€pe3 IPaKTUYECKYIO
NEATENbHOCTB;

— NOTPEOHOCTh B (POPMHUPOBAHMHU HOBBIX 3HAHWI, B TOM uucie (HOpMyJIHpOBaTh
UJIeU, IOHSTHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBJICHUSX;

— oco3HaHue nePUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 0o0iacTu
bu3uKHY;

— IUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUI;

— CTpPEMJIEHUE aHAJIM3UPOBATHh U BBISABIATH B3aMMOCBSI3M MPHUPOJbI, OOLIECTBA U
HSKOHOMMKH, B TOM YHUCIIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OIICHKAa CBOMX JEUCTBUM C YYE€TOM BIHSHUSA HAa OKPYXAWIIYI Cpeny,
BO3MOYKHBIX IJI00AIbHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOCHHS TpOrpaMmbl M0 (U3MKE HA ypPOBHE OCHOBHOTO
ob1iero oOpazoBanus y oOy4aroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME TT03HABATEILHBIC YHUBEPCATbHbBIC YIeOHbIC NEHCTBHUSI,
KOMMYHHKATUBHBIE  YHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUS,  PETYJATHBHbBIC
yHUBEpCaIbHbIC yUeOHbIC TICHCTBUSI.

Ilo3naBaTebHbIe YHUBEPCAJIbHbBIE YUeOHbIE [1eiiCTBUS

Ba3oBble Jiornueckue AelicTBUA:
BBISIBIISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKH OOBEKTOB (SIBJIICHUI);
yCTaHaBJIMBaTh CYIIECTBEHHbIM MpHU3HAK KIacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHNs U CPAaBHEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH U TMPOTUBOPEUHUS B paccMaTpUBaeMbIX (pakrax,
JAHHBIX ¥ HAOIOJICHUSX, OTHOCSIIUXCS K (PU3HUUECCKUM SIBJICHUSIM;



BBISIBJISITh IPUYMHHO--CIICACTBEHHBIE CBSI3U MPHU U3YyUYECHUU (DU3UUYECKUX SIBICHUN U
MIPOLIECCOB, JIENIaTh BBIBOJBI C HCIOJB30BAaHUEM JIEAYKTHUBHBIX W HHIYyKTHBHBIX
YMO3aKJIFOUEHHUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEJTUUNH;
CaMOCTOSITEJIBHO BbIOMpaTh CcHoco0 peleHus ydeOHOM (u3nyeckor 3aaadyu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB pEIlEHUs, BbIOOp HanOoJiee MOAXOISIIEro C
y4E€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebcKue JeliCTBUS:
UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT IMO3HAHUS;
NPOBOJANTHh TIO CAMOCTOSITETBHO COCTAaBICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(U3UYICCKHI IKCIIEPUMEHT, HEOOIBIIIOE UCCISA0BAHNE (PU3HUECKOTO SBIICHUS;
OIICHMBATh HA TMPUMEHHUMOCTH M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYCHHYIO B
X0/J1€ UCCIIE0OBAHUS WIIH SKCIIEPUMEHTA;
CaMOCTOSITENIBHO  (DOpPMYITUPOBAaTh OOOOIIEHUST W BBIBOJABI TO pe3yibTaTam
POBEAEHHOTO HAOIIO/IEHUS, OTIbITA, UCCIIEIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE NalbHEHWIee pa3BUTHE (PU3UYECKUX IPOIIECCOB, a
TaK)K€ BBIBUTATh IMPEANOJIOKEHUS 00 WX pPa3BUTHUM B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3allpOChl IIPU MOMCKE U OTOOpE
nHpopMaMM WIM JAaHHBIX € Y4E€TOM MPEAJIOKEHHOW Y4YeOHOU Qu3nyeckon
3a/1a4u;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATb W  WHTEPIPETHPOBATH  HMH(OPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MpeaCcTaBICHUS,
CaMOCTOSITENIBHO BRIOUpATh ONTUMAILHYIO (OpMY MpeAcTaBiIeHUST HHGOPMAINH U
WLTIOCTPUPOBATH PellaeMbIe 33/1a4l HECJIOKHBIMH CXEMaMH, AHarpaMMaMu, HHON
rpaguKoi U UX KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHS:
B XOJIe O0CYXXJIeHHUsI yueOHOTO MaTepuasa, pe3yabTaToB Ja0OpaTOPHBIX paboT U
MIPOEKTOB 3aJaBaTh BOMPOCHI MO CYILIECTBY OOCYXIaeMON TeMbl M BBICKA3bIBATh
ujied, HalleJIeHHbIE Ha pellIeHUEe 3aJayd U TOJJIep>KaHue Oaro’kenareabHOCTH
OOIIIEeHNS;
COTOCTABIATh CBOM CYXACHHUS C CYXICHUSMHU JPYTUX YYaCTHHKOB JMAJora,
0OHapy>KMBATh PA3NIHYHUE U CXOJICTBO MO3UIUH;
BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHhbMEHHBIX TEKCTaX;
nyOlIMYHO TMPEACTaBIATh PE3yJIbTaThl BBIIOJIHEHHOTO (DPU3MYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIEeIOBAHUS, IPOCKTA);
NOHUMAaTh ¥ WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIUBHUIYaTbHOU
paboTHI IPH PEIICHUN KOHKPETHOM (PU3NYECKOI TIPOOIIeMBbI;



MPUHUAMAThH T COBMECTHOM NEATETHHOCTH, OPTaHU30BHIBATh NEUCTBHUS IO €6
JOCTHMKEHHUIO: PacCTpenessiTh poiH, O0O0CYXIaTh NPOIECChl U  Pe3yabTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIbKUX JIIOJICH;

BBITIOJTHSTh CBOIO YacTh pabOTHI, JOCTUTAsT Ka4€CTBEHHOTO pe3ybTara 10 CBOEMY
HAIPaBJICHUIO U KOOPAWHUPYS CBOU JICUCTBUS C IPYTUMU YWICHAMU KOMAaH/IbI;
OIICHMBATh Ka4eCTBO CBOEr0 BKIajga B OOMMUNA TMPOMYKT IO KPUTEPHSIM,
CaMOCTOSITEIIBHO COPMYITUPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC Y4eOHbIE 1€l CTBUS

Camoopranusanus:
BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHTYyaIUsX, TPEOYIOMUX s
pereHus: GU3NIecKuX 3HAaHUMH;
OPUEHTHUPOBATHCS B PA3NUYHBIX MOAX0aX MPUHATHS PEIICHUN (MHIUBUAYATHHOE,
MIPUHATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUNA TPYIITIO );
CaMOCTOSITEIIBHO COCTaBIISITh AITOPUTM pelieHUs GU3NYECKON 3a/1aud WU TUTaHa
MCCIIEIOBaHMS C YUYETOM HMEIOLIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apTyMEHTHPOBATh Mpe TaracéMble BapUaHThI PEIICHUI;
JieNnath BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPO.Ib, YMOIMOHAJILHbII HHTEJIEKT:
JaBaTh aJ€KBATHYIO OLIEHKY CUTYaIlMu U Tpejiarath MiaH €€ U3MEHECHHUS;
OOBSCHITh TMPUYMHBI JOCTHKEHUS (HETOCTH)KCHHS) PE3yJIbTAaTOB JCSITCIBHOCTH,
JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCI€ B XOJ| BBIMOJTHEHUS
(U3NYIECKOTO HCCIEeOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MCHHBIIINXCS CUTYallui, YCTAHOBIIEHHBIX OIMMMOOK, BOZHUKIIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YJIbTaTa IEIH U yCIIOBHSIM;
CTaBUTh ce0si HA MECTO JPYroro 4eioBeKa B XOJE CIOpa WIM JUCKYCCHH Ha
Hay9YHYIO TeMY, TIOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO;
npu3HaBaTh CBOE MpaBO HA OMMOKY NpU PEIICHWH (U3WYECKUX 3a7ad WIH B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE )K€ IMPABO APYTOTO.

INPEAMETHBIE PE3YJIbTATDBI

K xoHIy 00yueHus B 7 kjacce MpeaIMeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMCHUM:
UCIIOJIb30BaTh TMOHATHSA: (U3MYECKUE M XUMHUYECKHE SIBJIICHUS, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAWHHUIBI (U3MYECKUX BEIUYUH, aTOM,
MOJIEKYJla, arperaTHbieé COCTOSIHUS BellecTBa (TBEpHOE, JKHUAKOE, Ta3000pa3Hoe),
MEXaHMYECKOEe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, IPSMOJUHEHHOE),



TPAeKTOPHsI, PaBHOJEHCTBYIOMmAs cuia, nedopmarus (ympyras, IIacTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (aud@ys3us, TEmIOBOE JBM)KCHHE YAacTUIl BEIIECTBA,
PaBHOMEPHOE JBUKCHHE, HEPABHOMEPHOE JIBHXKCHUE, UHEPIIUS, B3aUMOJICHCTBUE
T€J, pPAaBHOBECHUE TBEPHABIX TEJ C 3aKPEIJIEHHOM OChIO BpallEHUs, Iepenaya
JaBJICHUs] TBEPABIMU TeJIaMH, KUAKOCTAMH M razamu, aTMochepHoe JaBJieHUe,
MJIaBaHWE TeJl, NpPEBpalleHUs MEXaHWYEeCKOW DJHEpruM) Mo OMNUCAHUI0 HX
XapakTepHbIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOUIUMX JaHHOE
dusnueckoe SIBICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4uciae (U3UYECKUE SBJICHUS B TPHUPOJIC: NPUMEPHI ABUIKCHUS C
Pa3IUYHBIMU CKOPOCTSIMHU B )KMBOM M HEKUBOW MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B
MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEpPHOTO IaBJICHUS HA >KUBOW OPTaHU3M,
IlaBaHUE pbIO, phYArk B TEJE YeJOBEKa, MPHU ITOM MEPEBOAUTH MPAKTHUYECKYIO
3a/a4y B Y4eOHYIO, BBICIATh CYIIECTBEHHBIE CBOMCTBA (TpHW3HAKK) (HU3HUECKUX
SIBJICHUM;

ONMUCHIBATh HW3YYEHHBbIE CBOWCTBA Tel U (PU3UYECKHE SIBICHUS, HCIOIb3YS
dbuznyeckrue BeTWYUHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOpPOCTb, CPEIHSII CKOpPOCTbh, CUJa YNPYIOCTH, CHJIa TSKECTH, BEC Tella, CHJIa
TpeHUusl, JaBlieHue (TBEPAOTO Tema, >XKUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CHUJIA,
MEXaHH4YecKas padoTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJBI, KOA(PHUIUEHT
MOJIE3HOTO ICUCTBUS MEXAaHU3MOB, KHHETUUECKAas U MOTCHIIMATbHASL SHEPTHUs ), IPU
ONMCAaHUM TPABUJIBLHO TPAKTOBATh (DU3UUYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH,
uX O0O0O3HAUCHHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOININE JAaHHYIO (PU3UUECKYIO BETUUYUHY C IPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaguKy U3y4EeHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUIHH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHHUS W TMPOIECCHI, UCIIONb3YSI
npaBuUiia CIOXKEHUs cuil (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmena, MpaBUJIO paBHOBecusl pblyara (O0Ka), «30JI0TOE MPaBUIION»
MEXaHUKH, 3aKOH COXPaHEHUs] MEXaHWYECKOW SHEpPru, NpU H3TOM J1aBaTh
CIIOBECHYI0 (OPMYJTHpPOBKY 3aKOHa U 3alHiChiBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBACHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluld MpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbBIABIATH
PUYUHHO--CJIC/ICTBEHHBIE CBA3HU, CTPOUTHh OOBICHEHHE U3 1—2 JTOTHYECKUX I1aroB
¢ onopoil Ha 1-2 u3yyeHHBIX CBOWCTBA (PU3NUYECKUX SBICHUM, (PU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyd B 1-2 neHCTBUA, MCMOIB3YysS 3aKOHBI U (POpPMYIIBI,
CBS3BIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUS 3aJlauu



3aMHCHIBATh KPATKOE YCIOBHE, OACTABIATh (PH3NUECKHE BETMUUHBI B (DOPMYITBI U
MIPOBOJIUTH PACUYEThI, HAXOAUTH CIIPABOYHBIE JaHHBIC, HEOOXOIUMBIC IS PEIICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETUYUHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEUIUTh MPH TOMOIIHM (PU3NIECKUX
METOJIOB, B OINKMCAHHHM HCCJIEAOBAHUS BBIICIATH MPOBEPSEMOE MPEANOI0KEHUE
(TUTIoTE3y), pa3NnMyaTh W WHTEPIPETUPOBATH TOJYYCHHBIH PE3yiIbTaT, HAXOIUTh
OIMOKH B XOJI€ OIBITA, JIeJIaTh BBIBOJIBI TI0 €T0 PE3ysIbTaTaMm;

POBOJUTH OMBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUN WIN (DU3NIECKUX
CBOWCTB Ten: (OpMYJIMpPOBaTh TMpOBEpPsSEMbIE TMPEATNOIOKECHHs, COOMpPATh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOpYJOBaHMS, 3alHChIBaTh XOJ OIbITa U
bopMyIHpPOBaThH BHIBOIHI;

BBITIOJIHSTH NPSMbI€ U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tella, 00bEMa, CUITbI
U TEeMIepaTypbl C WCIOJb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMMChIBaTh MOKA3aHUs MPUOOPOB C YUETOM 3a/laHHON a0COIFOTHOM MOTPENIHOCTH
M3MEPEHN;

IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJJHOU (PM3MUECKOUN BEIMUUHBI OT JIPYroi
C UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH TMYTH pPaBHOMEPHO
JBIDKYIIETOCS Tela OT BPEMEHH JBHKCHUS Teja, CHIIBI TPCHUS CKOJBXKCHHS OT
Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHIIBI TPEHUS
OT TUIOIIAA COTPHUKOCHOBEHHS TEJI, CHIIBI YIPYTOCTH OT YJIMHEHUS TPY>KUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT O0BEMA MOTPY>KEHHON YACTH Tella U OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TIIyOWHBI, Ha KOTOPYIO
MIOTPYKEHO TEJO, YCIOBUHN TUTABaHMSI TEN, yCIIOBUN paBHOBECHS pbIyara 1 OJIOKOB),
y4acTBOBAaTh B IJIAHUPOBAHUHU YUE€OHOTO HWCCIIENIOBAaHUSA, COOMpATh YCTAaHOBKY U
BBITIOJIHATh ~ M3MEPEHUS, Cleays MPeHIOKCHHOMY IUIaHy, (UKCHpPOBATh
pe3yibTaThl  TOJYYCHHOW 3aBUCHUMOCTH  (DU3MYECKUX BEJIWYUH B  BHJIC
NPEIIOKCHHBIX  TaONMII W TpadukoB, Jemarh BHIBOABI 110 pe3yibTaTam
UCCIIe/IOBAaHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJIKOCTH U TBEPAOrO TeENa, CUia TPEHHS CKOJIbKEHHUS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIONIAs CHJIa, JEWCTBYIOMIAas Ha TOTPY>KEHHOE B JKUIKOCTh TEIO,
KO3(DPUIIMEHT  MMOJE3HOr0  JACHCTBUSL  MPOCTHIX  MEXAHU3MOB),  CleIys
NPEMJIOKEHHOW ~ MHCTPYKIMHU: TPU  BBINOJHEHUM  HW3MEPEHUM  coOuparh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIIATH 3HAYCHUE NCKOMOU BEITMYHHB;
coONoIaTh TpaBWiIa TEXHUKH O€30MAaCHOCTU IMpuU padore ¢ 1abopaTOpHBIM
000py/I0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOONIAIONIMECS  COCyHbl, OapomeTrp, pbIyar,
TOIBMKHBINA 1 HETIOIBYKHBINA OJI0K, HAKIIOHHAS TTIOCKOCTH;



XapaKTepu30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM HA MX OMNUCAHUS (B TOM YMCIE: MOAIIUITHUKH, YCTPONUCTBO
BOJOIIPOBO/IA, THAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, IIOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Y sl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBIICHU U HEOOXOUMBbIC
(u3nyeckue 3aKOHbI 1 3aKOHOMEPHOCTH;
OPUBOAUTH TMPUMEPHl (HAXOOUTh HHPOPMALMIO O NpPUMEpPaxX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >XKU3HU IJI OOECICUECHMS
0e30macHOCTH TMpU OOpallleHuu ¢ NpudOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpPAHEHHUsI 3JIOPOBbSI M COONIOACHUS HOPM DSKOJOTMYECKOrO TMOBEACHUS B
OKPY’KAIOILEH Cpeae;
OCYILECTBJIATh OTOOP MCTOYHUKOB MH(opManuu B MHTepHETE B COOTBETCTBUU C
3aIaHHBIM TMOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM
CPaBHEHHUS Pa3IUYHBIX MCTOUYHUKOB BBIACIATH HMH(OPMAIMIO, KOTOpas SBISETCS
IPOTUBOPEUYUBOM UK MOKET OBITh HETOCTOBEPHOM;
WCIIOJIb30BaTh MpPHU BBINOJHEHUM YYEOHBIX 3aJaHUl HAy4YHO--TIOMYJIIPHYIO
auTeparypy (pU3MdYecKoro coaepikKaHus, CIPaBOUHbIE MaTEpPHUaNbl, PECYPChl CETU
WNutepuer, Bnaaerb npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
HH(pOpMAIUHU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE U YCTHBIE COOOILIEHUS HA OCHOBE
2—3 UCTOYHHMKOB HHPOpMAINH (HU3NIECKOTO COJACPKaHUsA, B TOM YHCIIE TyOTMIHO
JenaTtb KpaTKue COOOLIEHHsT O pe3ylbTarax [pPOEKTOB WU  Y4YeOHbIX
WCCIIEIOBAHUM, TIPU ATOM TPAaMOTHO MCIIOJIB30BaTh M3YUYCHHBIM MOHATHUHHBIN
anmnapar Kypca (pU3MKd, CONPOBOXKAATh BHICTYIUIEHUE MPE3EHTALINEH;
OpY  BBIOJHEHUM YYEOHBIX TMPOEKTOB M  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TPYyINIE€ B COOTBETCTBUU C MOCTABICHHBIMM 33/1a4aMHM, CICAUTH 3a
BBIIIOJIHEHUEM IIIaHA MOEHCTBUM, aJdeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
NEeSTENbHOCTh TPYMIBL, BBICTpAUBATh KOMMYHUKATUBHOE B3aMMO/JICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 kiacce npeMeTHbIE pe3ylbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:
HCIIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJ, TEIUIOBOE JBHKEHUE aTOMOB
U MOJICKYJI, arperaTHble€ COCTOSIHUSI BEUIECTBA, KPUCTAUIUYECKUE U aMOpQHBIE
T€Ja, HACBIIICHHBIM M HEHACBIIICHHBIN Iap, BIAXHOCTh BO31yXa, TEMIIEparypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM ABUTATElb, SJIEMEHTAPHBIN ANEKTPUUECKUH 3aps,
AIEKTPUYECKOE I10JI€, MPOBOJAHUKA U JAUDJIEKTPUKH, IOCTOSHHBIN AJIEKTPUYECKUI
TOK, MATHUTHOE TOJIE;
pasznuyaTh SABJIEHUSA (TEIIOBOE PACIIMPEHUE U CKATHE, TEIUIONEpenaya, TEII0OBOE
paBHOBECHE, CMAuYMBAHME, KalWUISAPHBIE SBJICHUS, HCHApEHUE, KOHJEHCALWs,
IUIaBJI€HUe, KpUCTalM3auus  (OTBEpJEBaHUE), KHUIEHHE, Terlonepenaya



(TEeTUTONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE), AIIEKTpU3ALUS TEN,
B3aMMOJICWCTBHE 3apsAI0B, IEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHE,
B3aMMOJICHCTBHE MAarHUTOB, IEHCTBUE MATHUTHOTO IIOJISI HA MPOBOJAHUK C TOKOM,
AJEKTPOMArHuTHas WHAYKIUS) O ONKUCAHUIO HMX XapaKTepPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (U3MUECKUX SBICHUW B OKPYKAIOIIEM
MUpE, B TOM YUCle PU3NYECKHE SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KallWUISIPHBIE SBJICHUS B MPUPOJE, KPUCTALIBI B Ipupoze, usnydeHne CosHua,
3aMep3aHue BOJOEMOB, MOPCKHUE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SIBJICHUS B arMocdepe, 3JICKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMiid, Apeid MoiacoB, pojdb MAarHUTHOTO OIS YIS )KU3HU Ha
3emiie, MOJSIPHOE CHUSTHUE, IMPU 3TOM IEPEBOAMTH IPAKTUYECKYIO 3ajady B
y4eOHY0, BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN ) (U3UIECKUX SBIICHUI;
ONMCHIBATh HU3YYEHHBIE CBOMCTBA Tel W (PU3MUECKHUE SIBJICHUS, HCHOJb3Ys
¢usnyeckue BETUYHMHBI (TeMmIepaTypa, BHYTPEHHSSI SHEPrusi, KOJHMYECTBO
TEIUIOTHI, YJENbHAas TEIUIOEMKOCTh BEIECTBA, YJEIbHAas TEIUIOTa IUIABJICHUS,
yAenbHas TEIoTa NapooOpa3oBaHMsl, YJENbHas TEIJIOTa CrOpaHus TOIUIMBA,
KO3((PUUMEHT TMOJE3HOTO JEWCTBUS TEIUIOBOM MAallWHbBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3AYyXa, DJJEKTPUYECKHH 3apsii, CwWla TOKa, JJIEKTPUYECKOE
HaIpsKEHUE, COMPOTUBIIEHUE MPOBOJAHUKA, YAECIBHOE CONPOTHUBICHHE BELIECTBA,
paboTa M MOIIHOCTh D3JEKTPUUECKOrO0 TOKa), MPU ONHCAHUU IPABHIBHO
TPaKkTOBaTh (PU3UYECKUU CMBICH MCHOJb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
€AUHUIBl (PU3NYECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOLIUE JAHHYIO
(¢U3NYEeCcKy0 BEIMYMHY C APYTMMHU BEITUYMHAMHU, CTPOUTH TpapUKU HU3YUEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEINYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUECKHE SBICHHUS U MPOLIECCHI, MCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO--KHHETUYECKON TEOPUH CTPOCHHUSI BEIIECTBA,
OPUHLKIT CyNEpIO3ULMHN ToJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs
3apsna, 3akoH OMa Ju1d ydacTka Lend, 3aKoH [oyns—JIeHna, 3aKkoH cOXpaHEeHHUs
HHEPTUH, NIPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alHCHIBATh €r0
MaTeMaTH4YeCKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM UHUCIE U B KOHTEKCTE
CUTyalui IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYMHHO-CJIEICTBEHHbIE CBA3H, CTPOUTh OOBACHEHHE U3 1—2 JIOTMYECKUX IIAaroB
c omopoil Ha 1-2 U3y4YEHHBIX CBOWCTBA (PU3UYECKUX SBICHUN, (PUIMUECKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEM;

pemars pacu€THble 3aJayd B 2—3 JEHCTBUS, MCHOJB3Ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOLIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJayu
3alKMChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIs pELIEHUs



3aa4u, BBIOMpATh 3aKOHBI W (OpPMyJbI, HEOOXOaUMBIE s €€ perieHus,
MIPOBOJIUTH PAcUEThl U CPABHUBATH MOJYUECHHOE 3HAUCHUE (DPM3MUECKON BETNUNHBI
C U3BECTHBIMU JJAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEUIUTh MPH TOMOIIHM (PU3NIECKUX
METOJIOB, HCHOJB3YysS OINHCAHHE UCCIENOBAaHUA, BBIICTATH IMPOBEPSEMOE
IPEIONI0KEeHNE, OIICHUBATh MPABUIIBHOCTh MOPSAIKA MPOBEICHUS HCCIEI0BaHUS,
JIeNaTh BBIBO/IBI,

POBOJUTH OMBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUN WIN (DU3NIECKUX
CBOMCTB Ted (KamwUIApHBIC SBICHUS, 3aBUCHMOCTb JABJICHHS BO3IyXa OT €ro
00béMa, Temmeparypbl, CKOPOCTH TMpoIlecca OCTBhIBAHMSI W HArpeBaHUs TPHU
U3yYeHUH OT IIBeTa W3NIydaromiel (Mmoriomaroiieii) MOBEPXHOCTH, CKOPOCThH
UCIIApEHUs] BOJBI OT TEMIMEpPaTypbl >KUIKOCTH W IUIOIMIAAW €€ MOBEPXHOCTH,
AIEKTPHU3AIMS TET W B3aUMOJICHCTBHUE AIICKTPUUECKUX 3apsI0B, B3aUMOICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allMsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JIEHCTBUS MAarHUTHOTO TIOJISI HA MPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHMTA,
CBOMCTBA AJIEKTPOJIBUTATENsl MOCTOSSHHOTO TOKa): (OpMyJIMpOBaTH MPOBEpSEMbIC
NPEANOIOXKEHUs, CcOoOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOro 000pyI0BaHUS,
OTIMCBIBATh XOJ OIBITa U (JOPMYTUPOBATEH BEIBOJIBI;

BBITIOJIHSATh TPSAMbBIE H3MEPEHHS TEMIEPaTypbl, OTHOCUTEIHLHON BIAXHOCTU
BO3/yXa, CHJIBI TOKAa, HAMPSOIKEHHUS C MCIIOJIb30BaHUEM aHAJIOTOBBIX MPHOOPOB U
JATYNKOB (PU3NYECKUX BEIWYWH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UUYECKON BETMYUHBI OT APYTOn
C WCHOJIb30BAaHMUEM TPSMBIX HU3MEPEHHH (3aBUCUMOCTH  CONPOTHBIICHUS
NPOBOJHUKA OT €ro JJWHBI, TUIOMIATU TOMEPEYHOTrO CEUYEHHs] W YACTbHOTO
COTIPOTUBIICHUS BEIIECTBA MPOBOJHMKA, CUJIBI TOKA, MIYIIETO Yepe3 MPOBOIHUK,
OT HampsHKEHWs Ha TMPOBOAHHMKE, WCCIEIOBAaHUE TIOCIEAOBATEIHHOTO |
napajyieIbHOTO  COEMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  KCCIEIOBAHUE,
coOuparh yCTAaHOBKY M BBIIONHATH U3MEPEHUS, CIEAys NMPEII0KEHHOMY TUIaHY,
(buKkcHpoBaTh PEe3yJbTAThl MOJYUYEHHON 3aBUCMMOCTH B BUZE TAONHI] U TpadUKoOB,
JIeNiaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIEI0BAaHUS;

IPOBOJUTh  KOCBEHHBIE  HM3MEpeHUs  (U3NYECKHX  BeIMYMH  (yJenbHas
TEMI0EMKOCTh BEIIECTBAa, COMPOTHUBIICHHE TMPOBOJIHUKA, padOTa W MOIIHOCTh
AIEKTPUYIECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIleQysl TMPEeMIOKCHHOM WHCTPYKIMU, ¢ BBIYUCIATH 3HAUYCHUE
BEJTUIMHBL;

coONoIaTh TpaBWiIa TEXHUKU O€30MAaCHOCTH IMpu padore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh MPUHITUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA MX ONUCAaHUA (B TOM YHUCIIE: CHCTEMA OTOIUIEHUs JOMOB,
TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETpP, BOJBTMETP, CUETUUK DIIEKTPUUECKOU
SHEPIruH, JJICKTPOOCBETUTEIBHBIE MPUOOPHI, HArpeBaTelIbHBIE 3JIECKTPONPUOOPHI
(mpUMepHI), INEKTPUUECKHUE MPEIOXPAHUTENH, IICKTPOMATHUT, JICKTPOIBUTATEINb
MOCTOSIHHOTO TOKAa), HWCIOJIb3ysl 3HAHUSI O CBOMCTBax (DU3MYECKUX SIBICHUU U
HE0O0X0IUMbIC (PU3UUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONUCTBA U U3MEPUTEIHHBIE MPUOOPHI TIO
CXeMaM M CXEMaTUYHBIM PHUCYHKaM (OKUJKOCTHBIM TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JABUTATENIb BHYTPEHHETO CrOpPaHMs, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUYECKUX LIeTed ¢ MOCIeI0BaTEeIbHbIM U
napajyieibHbIM COEAMHEHUEM 3JIEMEHTOB, pasiidyasi YCIOBHbIE 0003HAUYEHHS
AJIEMEHTOB 3JIEKTPUYECKUX 1IETIEH;
OPUBOAUTH TMPUMEPHl (HAXOIUTh HHPOPMALMIO O MTpPUMEpPax) MNPAKTUYECKOTO
WCITOJIh30BaHUs (DU3MYECKUX 3HAHWUW B TOBCETHEBHOW >KM3HU sl 00eCIIeUeHUs
0e30macHOCTH TMpHU OOpallleHuH ¢ NpUOOpaMu U TEXHUYECKUMH YCTpPOMCTBamu,
COXpaHEHHUsI 3JI0OPOBbSI W COONIOACHUS HOPM DSKOJOTMYECKOro TMOBEACHUS B
OKpY>KaroIlEen Cpeae;
OCYILIECTBJISATh NMOUCK MH(MOpMaiuu duznueckoro cojepxxkanus B MutepHere, Ha
OCHOBE MMEIONIUXCS 3HAHUN U MyTEM CpaBHEHUSI JIOMOJHUTEIbHBIX MCTOYHUKOB
BBIICNATh WH(MOPMAITUIO, KOTOpas SBISETCS MPOTUBOPEUYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh TMPU  BBIMOJHEHUH YUYE€OHBIX 3alaHUN  HAy4YHO--TIOMYJIIPHYIO
auTEPATypy (PU3UYECKOTro COACpKaHUsA, CIIPABOYHBIE MaTEePUANIbI, PECYPCHI CETH
WNurtepner, BiageTh npuéMaMyd KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHUs, 0000mas
UH(MOpPMAIMI0O U3 HECKOJIBKUX HCTOUYHUKOB (DU3MUECKOrO COACpIKAHUSA, B TOM
qucie myOJWIHO TPENCTaBIATh PE3yabTaThl MPOCKTHOW WM MCCIIEIOBATEIhCKOM
JESTENbHOCTH, TMPU OSTOM TPAMOTHO MCHOJb30BATh M3YUYEHHBIA TMOHATHHHBIN
ammapar Kypca (GU3MKd, COPOBOKAATH BHICTYIUICHHUE MTPE3CHTAIINECH;
IpU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3MUYECKUX IPOLIECCOB
pacnpenenarb OO0f3aHHOCTU B TpPYIINE B COOTBETCTBUU C TOCTABICHHBIMU
3a/lauaMu, CJICAUTh 3a BBINOJIHEHUEM IUIaHa JCUCTBUUA U KOPPEKTHPOBATH €TO,
aJICKBaTHO OIICHMBATh COOCTBEHHBIN BKJIAJ] B JCSITEIILHOCTD TPYIIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TIPOSIBISAE  TOTOBHOCTh  pa3peliarhb
KOH(DIIUKTHI.

K xonIty o0yuenus B 9 kjacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:



WCIIOJIb30BaTh IMOHATUSA: CHCTEMA OTCYETA, MaTepHalIbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXAHMYECKOro  JIBWKEHHWsA,  Aedopmauus  (yopyras,
IUIACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb M
NEPErpy3KH, LEHTP TSHKECTH, a0COJIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOIO
TEeJla, pPaBHOBECHE, MEXaHMYECKHME KOJEOAHWs W BOJHBIL, 3BYK, HHOpPa3ByK H
yJIBTPa3BYK, AJIEKTPOMATrHUTHBIE BOJIHBI, IIKaJla 3J1E€KTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPbl UCIyCKAHMS W MOMJIOUIEHUs, anb(da-,
0eTa- 1 raMMa-u3IyuyeHusl, U30TOIbI, siAepHast JHEPTreTUKA;

pasnuyaTh sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEMHOE JABUKEHUE,
PaBHOYCKOpDEHHOE TMpPSIMOJMHEMHOE JBUXKEHHE, CBOOOJHOE TMaJeHUE Tell,
pPaBHOMEpPHOE JBMXKEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE TEJ, PEaKTUBHOE
IBU)KEHHE, KOJIeOaTeIbHOE IBUYKEHUE (3aTyXarolIMe U BBIHYKAEHHbIE KOJIeOaHus),
pE30HaHC, BOJHOBOE  JIBJKEHHE, OTpPaXEHUE  3BYyKa, MPSIMOJIMHEHHOE
pacnpoCTpaHEeHUE, OTPaKEHUE U IMIPEJIOMIICHME CBETa, IOJHOE BHYTPEHHEE
OTpa)KEHUE CBETA, pa3IoKeHUe OeI0ro cBeTa B CIEKTP U CIOKEHHUE CHEKTPaIbHbIX
[[BETOB, JUCIEpPCUs CBETa, €CTECTBEHHAas pPaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CHeKTpa U3JIy4YeHMs) 10 ONMMCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JTaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YUYEHHBIX (PU3MUECKUX SBICHUM B OKpY KarolleMm
Mupe (B TOM uwuciie (pU3MYecKue SBICHHS B TPUPOAE: MPUIUBBI U OTIIUBBI,
nBrkeHue 1uiaHeT CoOJHEYHOM CHCTEMBI, PEAaKTHBHOE JIBMJKEHHME >KMBBIX
OpraHM3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, [IBETA TeJl, ONTUYECKUE SIBICHUS B IPUPOAE, OUOJIOTUIECKOE
JecTBUE BUAMMOTO, YIbTPapUOJIETOBOTO W PEHTTEHOBCKOTO HW3Iy4YEHUH,
€CTECTBEHHBI PaJMOaKTUBHBIM (OH, KOCMUYECKHE JIy4d, PaATUOAKTUBHOE
U3Jy4YEHHE MPUPOJHBIX MHHEPAJIOB, ACHCTBUE PATMOAKTHBHBIX W3IyYEHUU Ha
OpraHu3M YelOBEKa), MPU ATOM IMEPEBOAUTH MPAKTHUUECKYIO 337adyy B yueOHYIO,
BBIJICJISTh CYLIECTBEHHbIE CBONWCTBA (MPU3HAKH) (PU3NUECKUX SIBICHUN;

ONKCHIBATh HU3YYECHHBIE CBOMCTBA Tel U (U3MUECKHUE SBICHUS, HUCHOIB3Ys
¢u3nyeckue BeIUMUYMHBI (CPeAHAs W MIHOBEHHas CKOpPOCTb Tejla IpH
HEPaBHOMEPHOM JIBH)KEHHH, YCKOPEHHUE, MIEPEMEILEHUE, ITyTh, YIJIOBAasl CKOPOCTH,
CWJIa TPEHUs, cuia yIpPyroCTH, CHJIa TSDKECTH, YCKOPEHUE CBOOOJHOTO MaJCHUS,
BEC Teja, MMITYJIbC Tella, UMITYyJIbC CHIIBbI, MEXaHH4YecKas padoTa M MOLIHOCTb,
MOTEHUMANbHAs JHEPrus Tena, MNOJHIATOrO0 HaJ TOBEPXHOCTBIO  3€MJIH,
NOTEHIMAIBHASL JHEPTUsl CHKATOW IPYKUHBI, KUHETUYECKAs HHEPIHs, IOJHAs
MEXaHUYEeCKas SHEPTHUsl, IEPUOJI U YaCTOTa KOJI€OaHUM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEJIOMIICHUS CpEIbl), MpHU
ONMCAHUU TMPABUIBHO TPAKTOBaThb (PU3UUYECKUI CMBICI HCIONb3YEMBIX BEIHYMH,
0o003HaueHHd M €IUHULBI (PU3NYECKUX BEIWYMH, HAXOAUTh (HOPMYIIBI,



CBSI3BIBAIONIUE TAHHYIO (PU3UYECKYIO BETUUYHUHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpauKy U3y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS U MPOLIECCHI, MCHOJb3Ys
3aKOH COXpPAaHEHUsS DSHEPrUM, 3aKOH BCEMUPHOTO TATOTEHHS, NPHUHIMI
CYHEPNO3UIMU CWJI, NPUHLMI OTHOCHTENbHOCTH ['anmunes, 3akoHsl HprOTOHA,
3aKOH COXPAHEHHS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUSI CBETA, 3aKOHBI
COXpaHEHHUs1 3apsA0BOT0 U MAcCCOBOTO YHMCEN MPU SIAEPHBIX PEAKIUAX, IPU STOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTU4YecKoe
BBIPAYKEHUE;

OOBACHATH (PU3NYECKHE MPOLIECCHl M CBOMCTBA TEJI, B TOM YHCIE€ U B KOHTEKCTE
CUTyallMil MPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa: BBISIBISATh MPUUYUHHO--
CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKUX IIaroB C ONOpon
Ha 2—3 W3y4YEHHBIX CBOMCTBAa (IM3MUYECKUX SBICHUU, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3aJaud (OMHUpArOIIUMEcs Ha CUCTeMy M3 2—3 ypaBHEHUM),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKHUE BEIMUYUHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3a/1a4d 3alKUCHIBATh KPATKOE YCIOBHUE, BBIABISTH HEIOCTAIOIINE
WU U30BITOYHBIE JIaHHbBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE IS
peuieHus, MPOBOAWUTH PACUYEThl W OLCHUBATh PEATUCTUYHOCTH IOJyYEHHOIO
3HAYEHUS (PU3NYECKON BETUUNHBL,

pacrno3HaBaTh MpPoOIEeMbl, KOTOPbIE MOXKHO PEIIUTh NPU MOMOIIM (U3NYECKUX
METO/IOB, HCHOJb3ys ONHCAHME UCCIENOBAaHUA, BBIIEIATH IMPOBEPSIEMOE
IPEANoiIOKEeHNEe, OLEHNBATh NMPABWIBHOCTD MOPSAKA MPOBEACHUS HCCIEIO0BaHUS,
JIeN1aTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTaThl HAOIIOACHUN U OTBITOB;
IPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SBICHUU WM (U3MUECKUX
CBOMCTB TeN (M3y4yeHUe BTOPOro 3akoHa HblOoTOHA, 3aKOHA COXpAaHEHHs YHEPIUH,
3aBHUCHUMOCTh Iepuoja KoJeOaHWil MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a u
KECTKOCTU TPYKUHBl W HE3aBUCUMOCTh OT AaMIUIMTYbl MaJlbIX KoOJIeOaHUH,
NPSIMOJIMHEIHOE PacCHpOCTpaHEHUE CBETa, pPa3joKEHUE OEoro CBeTa B CIEKTD,
U3y4YEHUE CBOMCTB M300pakeHUs] B MJIOCKOM 3€pKajie M CBOWCTB M300pakKeHUs
npeaMera B coOuparoiieil JiMH3e, HaOMIOJACHUE CIUIOMIHBIX W JIMHEHMYaThIX
CHEKTPOB H3IIYYEHHS): CaMOCTOSITEIbHO COOMpAaTh YCTAHOBKY W3 H30BITOYHOTO
Habopa 000pyI0BaHUs, OMUCKHIBATH X0 OTIBITA U €r0 Pe3yibTaThl, (POPMYIUPOBATH
BBIBO/IBI,

IPOBOJUTH MPU HEOOXOJMMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesis cpelHee
3HAYEHUE M3MEPSIeMON Benn4YuHbI ((POKyCHOE paccTosiHue coOMparouieil JIUH3bI),
000CHOBBIBaThH BHIOOP crioco0a u3MepeHus (M3MepUTEIHLHOTO Mpudopa);
OPOBOJAMTH  HUCCIEAOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIUYMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCMMOCTh IYTH OT BpPEMEHU NpHU



PaBHOYCKOPEHHOM JIBIDKCHHMH 0€3 HadYaJlbHOW CKOPOCTH, Tepuojaa KoyieOaHui
MAaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJla OTPaKEHUS CBETA
OT yIjla TaJeHUs M YyIJIa TpeloMJIeHUs OT yIjla MaJeHusA): IJIAHUPOBAThH
HCCIIeIOBAHKUE, CAMOCTOSTENIBHO COOMpaTh YCTAaHOBKY, (PUKCHUPOBATH PE3yJIbTaThI
MOJIYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUAEC TaOMUIl U Tpadukos,
JienaTh BBIBOJIBI TIO pe3yJibTaTaM UCCIEIOBAHUS;

MPOBOJUTL KOCBEHHBIC M3MEpEHUs (PU3NUECKUX BEIMYMH (CpPelHsisi CKOPOCTh U
YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JIB)KEHUM, YCKOPEHHE CBOOOHOTO
najeHusi, IKECTKOCTh  MPYXKUHBI, KOIPGUIIMEHT TPEHUS  CKOJIBKCHMUS,
MEXaHMYeCKas pabdoTa ® MOIIHOCTh, 4YacToTa H IIepUOJ]]  KoJeOaHMM
MaTeMaTU4YECKOro M MPYKMHHOTO MAasATHUKOB, ONTHYECKas Cujia coOuparomien
JUH3bI,  PAAMOAKTUBHBIA  (OH):  miIaHuUpoBaTh  U3MEPEHHs,  CcoOUpaTh
AKCIEPUMEHTAIIbHYI0 YCTAHOBKY U BBINIOJIHATH UBMEPEHUS, CIAEAY S IPEATIOKEHHON
WHCTPYKLWH, BBIYUCIATh 3HAYEHUE BEJIMYMHBI M aHAIU3UPOBATh IIOJYyYECHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHN;

coONoIaTh MpaBWJIa TEXHUKU O€30MACHOCTU IMpu padore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

paznyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (DU3NUECKUX MOJIEIeil: MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPJOE TEJO, TOYCUHBIM MCTOUHUK CBETA, JTy4, TOHKAs JIMH3A,
MJIaHEeTapHAasi MOJIENIb AaTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/pa;
XapaKTEepPU30BaTh MPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOUCTB € OMOpPOM Ha UX omnucaHus (B TOM 4YHUCIE: CHOUAOMETpP, AATUUKU
MOJIOKEHUS, PACCTOSIHUSI W YCKOPEHUs, pakeTra, 3XOJOT, OYKH, MEepPUCKOT,
doToanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOM, JO3UMETpP, Kamepa
Bunbscona), wucnonp3ys 3HaHMS O CBOMCTBaX (PU3WUECKUX SBICHUM U
HeoOXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbICE PUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB TMpHU
pereHnn y4eOHO--IPAaKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI IS TOCTPOCHUS
U300pakeHH B IJIOCKOM 3epKajie U coOMparoleH JIMH3E;

MPUBOJNTH TPUMEPHl (HAXOMUTh HWHGOPMAIMIO O TpUMEPaxX) MNPAKTHUECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUI B TMOBCEIHEBHOM >KU3HM IJIsi OOECIeUEHHUs
0e30macHOCTH TMpU OOpallleHuH ¢ NpUOOpaMu U TEXHUYECKUMH YCTpPOMCTBamu,
COXpaHEHUsI 3JI0POBbS W COOJIIOJCHUS HOPM SKOJIOTUYECKOrO TOBEICHUS B
OKPY>KarolIEH Cpeie;

OCYIIECTBIISITh TOUCK HH(popMaruu (usndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIBHO (POPMYJIUPYS MOUCKOBBIN 3alPOC, HAXOAUTh MYTH OTPEEICHUS
JIOCTOBEPHOCTH TOJy4YeHHON HWHGOPMAIlMM Ha OCHOBE HMMEIONIUXCS 3HAHUW W
JOTIOJTHUTEJIbHBIX UCTOYHUKOB,;



WCIIOJIb30BaTh MpPHU BBINOJHEHUM YYEOHBIX 3aJaHUl Hay4HO--TIOMYJIAPHYIO
AUTEPATypy (PU3NYECKOTro COAEpKaHUs, CIPABOUHbIE MATEpPHUANbI, PECYPChl CETU
WuTepHer, BnaneTs NpuéMaMHU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
HH(pOpMAIUHU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHMCHbMEHHBIE M YCTHbIE COOOIIEHHUS HAa OCHOBE
uH(pOpMAIMU U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COAEpIKaHMs, MyOJIMYHO
NPEACTABIATh PE3YJIbTATBl IMPOEKTHOM WIIM HCCIIEIOBATENIBCKOM JEATEIbHOCTH,
IIPA 3TOM T'PAMOTHO HCHOJIb30BaTh U3YUYECHHBIN NOHATUWHBIN anmapar u3y4aemMoro
paznena (U3MKM M CONPOBOXKAATh BBICTYIUIEHHME TMpPE3CHTAIMEd ¢ Yy4ETOM
0COOEHHOCTEH ayJUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB DJIeKTPOHHBbIE
No HaumMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
Kontpoabnbie| IIpakTnueckmue
n/n NporpamMMmbl Bcero 6 p oOpa3oBaTteJibHbIE
padoThI padoThI pecypesI
Paznen 1. Dusuka u €€ poJib B NOZHAHUM OKPYKaI0IIEro MUpa
bubnnotexa [JOK
- 2
11 Pusnia - Hayka o IpUpoze 0 0 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2 0 0
12 PH3HYCCKHE BEIHIHHI https://m.eds00.ru/7f416194
N but6mmorexa [IOK
1.3 EcrecTBeHHOHAYUHBI METO/T TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
HWroro no pasaeiny 6
Paznea 2. [lepBoHayajibHble CBeJI€HHUS 0 CTPOCHUM BelleCTBA
bubnuorexa [JOK
2.1 Crpoenue pemectsa ! 0 ! https://m.eds00.ru/7f416194
29 JIBM>KeHME U B3aUMOJICHCTBUE YaCTHI] 2 0 1 bu6mmotexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnnotexa [IOK
2.3 ArperatHbie COCTOSHHS BELIECTBA 2 1 1 https://m.edsoo. /7416194
Utoro no pasaeny S
Paznea 3. /IBu:keHue u B3auMoieiicTBHE TeJl
bu6mmorexa [IOK
1
31 Mexanweckoe ABmkeHye 3 0 https://m.edso0.ru/7f416194
but6mmotexa [IOK
3.2 MHepus, Macca, II0THOCTR 4 0 . https://m.edso0.ru/7f416194
bubnuorexa [JOK
8.3 Crna. Buner cun 14 ! 2 https://m.eds00.ru/7f416194
Hroro no pasaeiy 21



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

Pasnen 4. /laBaeHune TBEPABIX TeJl, *KHAKOCTEH U ra3oB

41 JNaBnenue. [lepenava gaBiaeHus TBEPABIMU 3 1 bubnuorexa [JOK
' TeJIaMH, JKUJKOCTIMHU U ra3zaMu https://m.edsoo.ru/7f416194
bub6nuorexa [JOK
4.2 JlaBICHHE KHIKOCTH > 0 https://m.edsoo.ru/7f416194
but6mmorexa [IOK
1
4.3 Atmoceproe 1aBierne 0 https://m.edso0.ru/7f416194
44 JlelicTBHE )KUJIKOCTH M Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Wroro no paszneny 21
Pa3nea 5. Pabora u MomHoOCTh. JHEprus
bu6mmorexa [IOK
51 Pabora n momrocTs 3 . https://m.edsoo.ru/7f416194
bubnuorexa [JOK
52 Tpoctsie MeXaHH3MBI > ! https://m.eds00.ru/7f416194
but6mmorexa [IOK
4
53 Mexanmeckas SHEpris 0 https://m.edso0.ru/7f416194
HWrtoro 1o pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15



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 KUIIACC

KosnuecTBo yacos DJIEeKTPOHHBbIE
HanMmeHoBaHMe pa3iesioB U TEM (uudposbie)
Ne ni/n S Beero Kongpo.m,HLIe HpﬁaKanecxne 06pazoBaTebHbIe
padoThI paéoThI pecype
Paznes 1. TensioBble siBJaeHUs
. but6mmorexa [IOK
1.1 CTpoeHHE U CBOMCTBA BELIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubnnotexa [JOK
21 1
12 Tenosbie npoueccs! > https://m.edsoo.ru/7f4181ce
HWroro mo paszaeiny 28
Pa3nen 2. DieKTpuYecKHe H MATHUTHBIE SIBJICHUSI
21 DneKTpruyecKue 3apsabl. 3apssKeHHbIE Tella U v 0 1 bubnuoreka [JOK
' HX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2 1
2.2 [TocTosTHHBIN MEKTPUUECKUNA TOK 0 7 hitps://m.edsoo. ru/7f4181ce
but6mmorexa [IOK
: 6 1 15
23 MarHuTHEIS SBICHHS https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
: 4 0 0
24 IMEKTPOMATHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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 KUIIACC

KosnuecTBo yacos DJIEeKTPOHHBbIE
HanMmeHoBaHMe pa3iesioB U TEM (uudposbie)
Ne n/m S — Beero Kongpo.m,HLIe HpﬁaKanecxne 06pazoBaTETBHBIE
padoThI padoThI pecypebi
Pa3nea 1. Mexannuyeckue siBJeHUs
11 MexaHH4eCKOe IBH)KCHUE U CIIOCOOBI €T0 10 0 1 but6mmorexa [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
N bubnuoteka [JOK
: 2
12 BsaumonelicTsue e 0 ! 3 https://m.edsoo.ru/7f41a4a6
bubnnotexa IIOK
: 10 0 3
13 3aKOHBI COXPAHCHHS https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 40
Pa3nea 2. Mexannuyeckue KoJ1e0aHUs U BOJHBbI
bubnuorexa [JOK
2.1 Mexanuueckue konebanus ! 0 3 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
. . 8 1 3
2.2 Mexammeckue BONHbI 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneiy 15
Pa3nea 3. DjieKTPOMATrHMTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNIeKTPOMArHuTHOE TOJIE U 6 0 2 bubnuorexa [JOK
' 9JIEKTPOMATHUTHEIC BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no paznemny 6
Pa3nea 4. CBeToOBBIE ABJIEHUS
but6mmorexa [IOK
41 3aKOHbI pacNpoCTpaHCHus CBeTa 0 0 2 https://m.edsoo.ru/7f41a4ab
bu6mmotexa [IOK
: 6 0 3
4.2 JIuH3BI 1 ONITHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pazsoxenune 0eJIoro CBETa B CIIEKTP 3 0 2 bubmmorexa IIOK

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

Uroro no pazgeny

15

Pasnea 5. KBantoBble siBJeHHSA

5.1 Hcnyckanue M IOrIONIEHUE CBETA aTOMOM 4 1 BH@HOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
52 Crpocnue aTomHOro s21pa 6 ! Eﬁgfﬁ%féig r(all§f41a4a6
5.3 SInepHble peakuuu 7 1 E_ggfﬁ:ﬁg 8/5 f41a4a6
Hroro no pasnenry 17
Paznen 6. lloBTopute1bHO0-00001IAIOINIT MOAYJIb
6.1 [ToBTOpeHue u 00obIIEHNE COACPKAHUS 9 2 bubnuorexa [JOK
Kypca pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
HWroro no pasaeiny 9
OBUIEE 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




YYEBHO-METOANUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Gusuka, 7 xnacc/ [epsimkun A.B., O01iecTBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «M31aTeIhCTBO «IK3aMEH)

» ®usuka, 8 knacc/ [lepeimkua A.B., O611eCTBO ¢ OrpaHMYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe o01iectBo «M31atenbeTBoO
«IIpocsemienue»

» dusuka, 9 knacc/ [epoimkun A.B., I'yrauk E.M., O6mmectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIECTBO
«3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpamMmbl ocHOBHOTO 00111er0 00pa3oBanus. dusuka. 7 — 9 kiaccel
(aBTopbr: A.B.Ilepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YUEOHUKOM:

4. Tlepprmikun A.B. @usnka. 7 kinacc. YueOHUK TSt 0011e00pa3oBaTEIbHBIX
yupexnaenuit . M.:[lpoga. 2011

5. Jlykammk B.1. COopHHMK BOTIpOCOB U 3a7a4 1o ¢pusuke. 7-9 ki. — M.:
ITpoceemenue, 2010. —192c¢.

8 KIIACC

1. PaGouast nporpamma. dusnka. 7 — 9ximacchl: yaeOHO-METOIUYECKOTO
nocobus /coct.TuxonoaE.H. — 2-e u3a.,crepeorumn. —M.: JIpoda,2013. —
398,(2)

2. IIporpamMmMbl 0cHOBHOTO 00111er0 0OpasoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepriikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHH C

BbIOpPAHHBIM YYEOHUKOM:

4. Iepeimkun A.B. ®usuka. 7 knacc. YueOHUK 1 00111e00pa3oBaTeIbHBIX
yupexaenuit . M.:Jlpoda. 2011

5. Jlykamuk B.. CO0pHUK BONIPOCOB U 3a1a4 1o ¢usuke. 7-9 ki. — M.:
[Ipoceemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSITENBHBIE U
KOHTpOJbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 xnacc. Jlabopartopusie padotsl. KoHTpOIBHBIE



3ananud. —Capartos:JIuueii, 2014.

8. «KonTponabHO-u3mMepuTenbubie Matepuaibl. dusuka. 7 kinace/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToinueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c¢.:

10.A.B. Ilepoimkun @usuka-8xi 2017 M. Ipoda

11.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE pa0OTHI-8
kiacc 2017 M. dpoda

13.B.B. IllaxmatoBa ,O.P. llledep duarnoctuueckue padotsl -8 kiacc 2016
M. Hpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk BonpocoB u 3agau
2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. @usuka. 7 — 9xinaccol: yueOHO-METOIUYECKOTO
nocobwus /coct. TuxonosaE.H. — 2-e u3a.,crepeotumn. —M.: JIpoda,2013. —
398,(2)

2. IIporpamMmbl ocHOBHOTO 00111er0 00pa3oBanusa. dusuka. 7 — 9 kiaccel
(aBTopsi:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Ileppiukun A.B. @uznka. 7 kinacc. YueOHUK 1S 0011eo0pa3oBaTeIbHBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. C60pHUK BONIPOCOB U 3aja4 1o ¢usuke. 7-9 ki. — M.:
[Ipoceewmenne, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOYypOBHEBBIE CAMOCTOSATEBHBIE U
KOHTPOJIbHBIE PaboThl. —5-¢ n3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 xnacc. Jlabopatopusie padbotsl. KoHTpoabHBIE
3ananusi. —Caparo:Jluieit, 2014.

8. «KoHTponbpHO-u3MepuTenbHbie MaTepuaibl. dusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToanueckoe nmocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c¢.:

KoHTponbsHBIE U caMOCTOSTEIbHBIC PA0OTHI IO (U3HKe. 9 Kacc: K yUeOHUKY
A.B. Ileppimikuna, E.M. I'ythuk «®usuka 9 xnace» / O.U. I'pomiesa. — M.:
N3narennscTBO «OK3amen», 2014.

Tectsl o pusuke. 9 kinace: k yueoOHuky A.B. Ilepsiukuna, E.M. I'yTHHK
«Dusznka

9 xnaccy / O.W. I'pomueBa. — M.: M3znarenbcTBo «OK3amen», 2010.

dusuka. 9 kinacc. TeMaTnueckne TECTOBLIE 3adaHus 11 ToaAroToBku k [ A. /



aBT.- cocT.: M.B. bolinenko, O.H. Mupouikuna. — SApocnasis: OO0
«AkaneMus pa3BuThUs», 2014,
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

7 KIIACC

. bubnuoreka — Bcé o npeamety «duszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuzeoomnbIThl Ha ypokax. — Pexxum foctymna: http://fizika-class.narod.ru

3. Equnas komnekius nudpoBbix 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum
nocryna: http://school- collection.edu.ru

4. NnTepecHble MaTepHalibl K ypokaMm (PU3UKHU MO TEMaM; TECTHI [0 TEMaM;
HarJIsIHbIe T0COOus K ypokam. — Peskum noctyma: http://class-fizika.narod.ru
5. udposeie 06pazoBaTeIbHBIC PECYpPChl. — PexxuM goctyna:
http://www.openclass.ru

6. DIIeKTpOHHBIE YUeOHUKH 10 (pu3uke. — Pexxum nocryma:
http://www.fizika.ru

8 KIIACC

1. bubnuoreka — Bc€ o npeamery «Pusuka». — Pexum nocryna:
http://www.proshkolu.ru

2. BugaeoomnsiTel Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

3. Equnas komiekus nudpoBbix 00pa3oBaTeNbHBIX PeCypcoB. — Pexxum
nocryna: http://school- collection.edu.ru

4. InTepecHble MaTepHalibl K ypoKaM (PU3UKH 11O TEMaM; TECTHI IO TEMaM;
HarJIsIHbIC TocoOus K ypokam. — Pexxum nocryma: http://class-fizika.narod.ru
5. lludgpossie oOpazoBaTeiibHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DIIeKTpOHHBIE YUeOHUKH 10 pu3uke. — Pexxum nocrymna:
http://www.fizika.ru

9 KJIIACC

1. BugeoonsIThl Ha ypokax. — Pexum goctyna: http://fizika-class.narod.ru

2. Equnast xomiekus nu@poBbIX 00pa3oBaTeIbHBIX PECYpCcoB. — Pexxum
nocryna: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaMm (DU3UKHU IO TeMaM; TECThI IO TeMaM;
HarJIsIHBIC TocoOus K ypokam. — Pexxum mocrtyma: http://class-fizika.narod.ru
4. Hudpossie oOpa3oBarenbHble pecypchl. — Pexum nocryna:
http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH O (pusuke. — Pexxum nocrymna:
http://www.fizika.ru

6.Qucrantmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpeITHIH KI1acc.
CerteBoe oOpazoBaTeabHOE coodiiecTBo. http://www.openclass.ru/node/109715
7. Enunas komnekius 1iu@poBbIx 00pa3oBaTeIbHBIX PECYPCOB.



http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN HEHTP HHDOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsA0ps» MaTepuaibl Mo (pU3UKe.
http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusndeckux o0bekToB. http:/physics.nad.ru/

12. ’Kusas puzuka: odyuaromias nporpamma. http:// www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



