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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTENbHON MPOrpPaMMBI, MPEACTABICHHBIX B
OI'OC O0Q, a Takxke ¢ yuétom deaepanbHON padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 10 (uU3MKEe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS WU OpPraHM3alfio H3y4eHUs
¢u3MKN Ha NEATEIbHOCTHOW OCHOBEe. B mporpamme mo (u3MKe YYUTBHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpeaMera B peanusaruu TtpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no ¢usuke ycraHaBiIMBaeT pacupeeieHue yueOHOro Marepuana
1o rojgam o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOrO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

dwusrka ABISIETCS CUCTEMOOOPA3YIONTUM JIJIs1 €CTECTBEHHOHAYYHBIX YICOHBIX
PEeIMETOB, TOCKOJbKY (U3NYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB H
SBJICHUHN, HW3yYyaeMbIX XHUMHEH, Ouojorued, acrpoHomMuend u QUIUIECKOU
reorpadguei, BHOCHUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TNIaBHBIX 3a/lady (PU3WYECKOTO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
0o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHON T'PaMOTHOCTH U
UHTEpECca K HayKe y 00ydarouuxcsl.

N3yyenne ¢usukn Ha 0a30BOM YpOBHE MpPEANOJaraer OBJIAJCHHE
CIEIYIOUIUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOINIUMHU €CTECTBEHHOHAYUHYIO
rPaMOTHOCTb:

e Hay4HO OOBSACHATH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHUPOBATH  JIAHHBIE WU  HUCIOJb30BaTh  HAy4dHbIC
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enn wu3yuenuss (Pu3NKK Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «dusuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Deneparuu, peamu3yOMUx
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPKAEHHOH pelICHUEM



Konnerun Munucrtepctsa npocsetienust Poccuiickoit deaeparuu (mpoToKoa OT 3
nexabps 2019 r. Ne [1K4BH).
e u3yyenus pusuku:

NpHOOpETeHHEe HHTEpeca M CTPEeMJICHHS OOyJalomMXCsS K HayYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBLCKOTO OTHOIICHUS K OKPY KAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMUpOBaHUE TPEICTABICHUNA O pOJM (U3UKH IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HayK, TCXHUKH M TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBLHOM JEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTikeHre 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00€CIIEUNBAETCS PEIICHUEM CIENYIOINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN OMUCHIBATH U OOBACHATH (U3MUECKHUE SIBICHUS C
MCIIOJIb30BAaHUEM NIOJTYYECHHBIX 3HAHU;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIUMX PACUETHBIX 3alad C
UCIOJIb30BaHUEM (U3MUECKUX MOJeNIeld, TBOPYECKUX U MPAKTHKO-
OpPUEHTHPOBAHHBIX 3a/adY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJHBIEC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NUECKOro COACpKaHUS,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(epamu npodhecCuoHaTbHON AesTEeNbHOCTH, CBA3aHHBIMU
C (U3MKOH, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 "yacoB (2 yaca B He/IeN0), B 8
Kkjacce — 68 yacoB (2 daca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJETIO).

[Ipennaraemsiii B mporpamMMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, yUUTEIb JelIacT BEIOOP MPOBEICHHUS



7a00paTOpPHBIX PaOdOT M OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00y4YaromMxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHU, MpeUIaraéMbIX B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYIKAIOIIEro Mupa.

dusuka — Hayka O mpupone. SIBieHus npupoznsl. PUNYECKUE SBICHUA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. 3Mepenne Qusmueckux BenuunH. DPuznYecKue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢uszuka u Jpyrue ecTeCTBEHHblE HAayKd HU3Y4aroT IPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ MO3HAHUS: HAOJIOJIEHUE, MOCTAHOBKA HAYYHOI'O
BONPOCA, BBIIBMJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHn4decKkue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue npuOOPHI U NPOLEAYpa MPSMbIX U3MEPEHUN aHATOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO TpUOOpa.
2. H3MepeHue pacCTOSHUMN.
3. M3mepenune o6bEMa )KUIKOCTH U TBEPAOIO TeNA.
4. OmnpeneneHue pa3sMepoB MAIbIX TE.
5. M3mepenue temrepaTypsl NPH MOMOIIH JKHJIKOCTHOTO TEPMOMETpa MU
JaTYUKA TEMIEPATYypPHI.

6. IIpoBenenue wmccienoBaHus IO MPOBEPKE TMIIOTE3bI: JAJIbHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OoJiblIe, 4eM OOJIbIIe BhICOTA
IyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEACHHS O CTPOCHUHU BelleCTBA.

Crpoenue BemecTBa: aToOMbl M MOJEKYJbl, HX pa3Mmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxenne dactul BeniectBa. CBfA3b CKOPOCTH JBW)KEHUS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumonelicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO JBUKEHMUSL.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TETVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI MO0 OOHAPYKEHUIO ACHCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUS.
Paznea 3. /IBuskeHue U B3auUMO/IeCTBHE TeJl.
MexaHuueckoe JBHKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBHXKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SBneHne vHepuMHM. 3aKOH HMHEpUUHM. B3aumoneicTBHe Ten Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ] B €IMHUIIEC
00BbEMa BEIECTBA.
Cuita kak XxapakTepucTuka B3aumozeincTBus Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOro ABUKEHUS Tela.
2. N3mepeHune cKOpOCTH MPSAMOJIMHENHOTO JBUKECHUS.
3. HaOmronenue siBjeHUst HHEPIIMH.
4. HabmroneHve n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE MacC M0 B3aUMOJECHCTBUIO TEI.
6. Cno)keHue Cul, HalpaBJIEHHBIX 10 OAHON IPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEJIA JIEKTPUUECKOTO aBTOMOOUIIA U TaK Jajiee).

2. Ompepenenue CpelHEW CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKa o
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIKUE 3aBUCUMOCTb PACTSLKEHHS (Iedopmaiun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. ONBITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIbKEHUSI OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pasznen 4. JlaBjieHre TBEPABIX TeJl, dKMAKOCTEH U ra3oB.



Hanenue. CriocoObl yMEHbIIICHHS] U YBEIUUEHUS JaBieHus. JaBieHue rasa.
3aBUCHUMOCTh JaBJEHUS raza oT 00bEéma, Temmeparypbl. l[lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MallvHbl. 3aBHCUMOCTb JAaBJIEHHUS JKUIKOCTU OT TIyOuHBI. ['Mapoctarrueckuii
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnu u atrmochepHoe namieHue. [IpuumHBI CyliecTBOBaHUs
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro JIaBJI€HUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlericTBrE )XUAKOCTU M Tra3a Ha MOrPYKEHHOE B HUX TeJO. BriTankusaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmiaromuecs: COCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITaTKUBAIOUIEH CHIIBI BECY BRITECHEHHOM KUAKOCTH.

8. YCJOBHE IJIaBaHUS TEJl: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

o vk w N e
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OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomout u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMN B
YKUAJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CHJIbI, JEWCTBYIOIIEH Ha  Tejo,
NOTrPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHBAIOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TeJO B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH KUJAKOCTH.

5. KoncTtpynpoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOJKU U
ONPEIEIIEHUE €€ IPYy30MO0AbEMHOCTH.

Pa3nen 5. PaGoTra u MoIIHOCTb. JHeEpPrus.

MexaHuueckas pabota. MoOIITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. Kunernyeckas W IIOTEHUMAIbHAS  JHEPTHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUH B APYroil. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomout u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU Tela

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. W3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIONOXEHUSI MOJIEKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OOBICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOW TEOPUHU.
CmaunBaHM€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTbIO TEIJIOBOI'O JIBHXKEHUS
gactur. BuyTtpenuss osueprus. CrnocoObl W3MEHEHHS BHYTPEHHEH OJHEPIHUM:
TeIIonepenayda 17} COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonuuecTtBo TemnoTel. YenbHas TEINIOEMKOCTh BelIecTBa. TemiooOMeH u
TEIJIOBOE paBHOBecuEe. YpaBHeHUE TemioBoro Oamanca. [lmaBinenwe wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenune. Kunenume. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JaBJICHUS.

Bnaxnocte BO3aYyXA.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CrOPAHUS.

[Tpunmuner pabotel TerioBbix aurareneit KIIJ[ temmoBoro nBurarerns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHHUS U IPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBHIKECHHS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpesanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
Habmonenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOACHUIO TEIIOBOI'O PACHIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [ABJIEHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHhI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
Teronepeaay U padboThl BHEITHUX CHUJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HArPEThIM METAUTUYCCKUM HIHJIUH]IPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne nponecca UCIIapeHUsL.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Ornpenenenue yaenbHOM TEMUIOTHI MIJIAaBJICHUS JIbJA.

Pa3znesn 7. JinekTpuyeckne 1 MArHUTHBIE SIBJICHMS.

Onektpu3anus Ten. J[Ba poaa dneKTpUyYecKuX 3apsaoB. B3aummoneincrtsue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOCHCTBUSA
3apsHKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUS MKy TeJIaMHU).

Onektpuueckoe mnoje. Hanpspk€HHOCTh aiekTpudeckoro mois. [lpuHuun
CYNEPHO3ULIUU IEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B JKUJKOCTAX U Ta3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HAIpPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BEIIECTBA. 3aKOH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

Pabora © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlkoyma—JleHua.
DIIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPpUIECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrossHHbIE ~ MarHuThl.  B3auMoaeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHOe 1ojie 3eMJIM U €ro 3HaueHHE ISl )KU3HU Ha 3emlle.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSTHHOIO TOKa. lcronb30BaHWE 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBneHue 3meKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnky mOCTOSHHOTO TOKA.
JIecTBUA SJIEKTPUUECKOrO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. I'a3oBbIM pa3psa.
. I3Mepenue cuipl TOKa aMIepMETPOM.
. I3MepeHne 3JeKTpUUECKOro HaNps>KEHUSI BOJIbTMETPOM.
. PeocTar u Mmara3uH COIpOTUBIICHUM.
. BzaumogenicTBrEe TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue saBiaeHUS 3JIEKTPOMAarHUTHOW MHIYKIIUH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OmeITel TO  HAOMIONCHWIO DJEKTPU3AMKM Tel WHAYKIUECH W TpHU
COTIPUKOCHOBEHUH.

HccnenoBanve NEWCTBUS DJICKTPUUYECKOTO TIONS HA MPOBOAHHWKU U
JTUDJICKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3mepenne u peryinnpoBaHnue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 PEe3nucCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJH MONEPEUYHOTO
CEUCHHS U MaTepuaa.

[IpoBepka TmpaBuiIa CIOKEHHS HAINPSHKEHUH TIPU  MOCIEAOBATSIIEHOM
COCITMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia g CWIbI TOKa MPU MapaIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPHUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ncTop.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBHCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsDKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOICUCTBHS TTIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHWUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH X
00BETMHEHUU U Pa3/ICIICHUH.

UccnenoBanue necTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHWJIbI  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUSA MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHupoBaHue u u3ydeHue padoThl AJ1EKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI MO UCCJIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Pasznes 8. Mexanuveckue siBJICHUsI.

MexaHnuueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEHOe JBHkeHHe. (CBOOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u ydacrora oOpauieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroTtona. Bropon 3akon Hetorona. Tperuii 3akon HeroTtoHa.
[IpuHIMII CyNIEPHO3ULIUU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. /[puwxkenue mianer BOKpyr ComHua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TENA € 3aKPEIUIEHHOM OChIO BpanieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne umiynbsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TsHKECTH, YNPYTOCTH,
Tperus. CBsi3b S3HEpruu U padotsl. [loTeHManbHas SHeprus Tena, MOAHITOrO Hal
MOBEPXHOCTHIO 3eMiIH. [IoTeHIIManbHas sHeprus cxaTol npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPruu. 3aKOH COXPAHEHHS MEXaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HalnroneHne MexaHWYeCKOro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

Habmronenue paBeHcTBa CUI PU B3aUMOJICHCTBUM TEll.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halmtonenme peakTHUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
PY>KUHBL.

Jlabopamopnsie pabomul u onvimol.

1.

KonctpyupoBanue TpakTta [jis pa3roHa W JajdbHEWIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa o HaKJIOHHOM TJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumore3bl: €cid MpPU PABHOYCKOPEHHOM JBWKEHUU 0€3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpduiieHTa TPEHUSI CKOJbKECHHUS.

Omnpenenenre KECTKOCTH NPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJIBIIKHOTO U MOJABUKHOT'O OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHHS YHEPTHH.

Pa3znen 9. Mexanuveckue Koj1e0aHUS U BOJIHbI.

KonebarensHoe nBmxeHre. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: IEPUO/I,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJIEOATEITHHOM JIBIKCHUU.

3aryxatoume — kosneOaHud.  BoiHyxkaeHHole — koieOanus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
nomnepeuyHsble BOJHBIL. JlIMHA BOJMHBI M CKOPOCTh €€ pPacupoOCTPAHECHUS.
MexaHuuecKkue BOJIHBI B TBEPJOM TeN€E, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka M BbicOoTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOmronenue koseO0aHUM Tel IOA JNEUCTBUEM CWIBI TSIHKECTH U CUJIBI
YOPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroeHne BeIHYKICHHBIX KOJICOaHUM U pe30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHre 4YacTOThl M TMEpuoJia KoJieOaHMM MaTeMaTHU4eCKOTo
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MasTHHKA.
2. Ompezenenuie 4acTOThl U IEPHOJa KOeOaHU MPY>KMHHOT'O MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOeOaHUN TTOABEIICHHOTO K HUTH
rpy3a OT JJUHBI HUTH.
4. VccnenmoBaHue 3aBUCUMOCTH Meproja KoueOaHuil NpyKUHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHCHMOCTH TIepHoJa KoneOaHWil Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KoseOaHuid
NPYKUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOAHOrO MaICHUS.
Pa3nesn 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJie.  DJeKTpoMarHutHole  BoiHbL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DneKTpoMarHuTHas npupopaa cera. CkopocTh cBera. BOJIHOBBIE CBOWCTBa
CBETa.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3y4yeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3nea 11. CBeToBbI€ SIBJICHHUS.
JlyueBas MOJEIb CBeTa. HUctounukn CBeETAa. [TpssmonuHelHOE

pacnpoctpaHeHue csera. 3atmeHust Connua u Jlynel. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH MpeaomiieHusi cBera. [lonmHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xonp onayueir B gnuH3e. OnrTuueckass cucrtema (Qoroammnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTuUYeckas cHucTema. biaum3opykocTe u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnektp. Omnbitel HbioToHa. CroxxeHue
CIIEKTPAJIbHBIX 1IBETOB. J[Mcmepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEUBAIOIIECH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rimasa.

11. PaznoxeHue 6e10ro cBera B CIEKTp.

12. [Tony4yenue 6em0ro cBeTa MpU CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOI'O Jiyya OT yTJia
NaJCHUS.

2. M3yueHue xapaKTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HMccnenoBanue 3aBUCMMOCTH YTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJIeHUs Ha TPAHUILIE «BO3TYX—CTEKIION.
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4. TlomyueHnue u300paKeHHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 10 PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbIThl IO BOCHPUATHIO LIBETA NMPEIMETOB MpPU MX HAOIIOJIEHUU uepes3
I[BETOBBIC (PUIIHTPHI.

Pa3zgea 12. KBanToBbie ABJIeHUS.

Omneitel Pe3epdpopna u muianerapHas mojenb atoma. Moaens atroma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
anpa. HyxionHas wmopens aromHoro sxgpa. Msorombsl.  PangnoakTuBHBIE
npespaunienus. [lepuon momypacmnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOrO M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas sHepreruka. JleWcTBHUA pPagUOAKTUBHBIX HW3JIIYYECHHU HA JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIy4EHUs U MOTJIOLIECHHUS.

2. CrhekTpsl pa3JINYHbIX I'a30B.

3. ChekTp Bomopoa.

4. HaGmonenue TpekoB B kamepe BuiibcoHa.

5. Pa0ota cuérumka HOHU3UPYIOUIUX U3TYUEHUI.

6. Perucrpanus nsinydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUTOUIHBIX U TMHEHYaThIX CIEKTPOB U3IyUYEHHUS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenue pagnoakTuBHOrO (hoHa.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000AIOMNKA MOYJIb TPEIHA3HAYEH IJI1 CUCTEMAaTHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOIO MPU U3YYEHUHU BCEro Kypca (PUM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN MpEAMET.

[Ipy U3ydeHUn JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIbI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMmupyercs
€CTECTBEHHOHAYy4YHas! I'PAMOTHOCTh: OCBOCHHE HAaY4YHBIX METOIOB HCCJEIOBaHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMANBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3/ielia peaanu3yercs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HA OCHOBE TIOJNIYYCHHBIX 3HAHWI pacro3HaBaTh M HAyYHO OOBICHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCII0JIb30BaTh HAYYHbIE METOJIbl UCCIeA0BaHUs (DU3NUECKUX SBJICHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HAy4HbIE OCHOBBI HauWOOJIEE€ BAXKHBIX JIOCTHKEHHU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILEHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nku HA ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs HAIMPABICHO

Ha JIOCTMKEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pesynbraTe uzydyeHus: GuznKu Ha ypoBHE OCHOBHOI'O 00IIIero 00pa3oBaHMUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
buznuecKol HayKu;

— LIEGHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHHH OOIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHHEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHHE BAXXHOCTH MOPAJbHO-3TUYECKUX MPUHLMIIOB B JESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHHMS], CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHME IEHHOCTU (PU3MUECKON HAayKuM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIFOOO3HATENHHOCTH, MHTEpECA K HCCIEI0BATEIbCKOM
JEATENbHOCTH;

S) ¢opmMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTH 0e30MacHoro obOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXXKHOCTH TMpaBui O€30MacHOTO TMOBEICHHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJIEKTPUUYECKUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMaIIHUX YCIIOBHSIX;

— c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKcuH, MPU3HAHWE CBOETO IpaBa Ha
OIIMOKY U TAKOTO e MpaBa y APYroro 4eJioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTMBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
oOpa3oBaTelbHON  OpraHu3alMy, TropojAa, Kpas) TEXHOJOTHYECKOU U



COIIMAJILHON HAINpPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe W (DU3UICCKUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO PO(decCHii, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOXXHBIX TTOCIICICTBHM JIJISI OKPYKAIOIIEH CPEIIbI;

e — OCO3HAaHHE TJOOATBLHOTO XapakTepa AKOJIOTHYCCKHUX IMPOOJIeM W IMyTed HX
pelIeHHUs;

e 8) amanTanMu K M3MEHSIIONIUMCS YCJIOBHSIM CONMAJIBHOW M NMPHUPOIHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJACHCTBUM TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
APYTHX;

e — TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 TMPAKTHUYECCKYIO
JESATENBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIHPOBATH
U7IeH, TIOHSATHS, THIIOTE3BI O PU3MUECKUX 00BbEKTaX U SBIICHUSX;

e — OCO3HaHHE JCPHUIUTOB COOCTBECHHBIX 3HAHUI W KOMIIETCHTHOCTEH B 00J1aCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETEHWH HOBBIX (PU3UUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIATH B3aUMOCBS3U PUPOJIbI, OOIIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3UUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEWUCTBUI C yd4€TOM BIUSHHUS HAa OKPYXAIOIIYIO Cpendy,
BO3MOXXHBIX TJIOOAJTBHBIX ITOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOCGHHS TpOrpaMMbl 1O (U3WKE HA ypPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaromierocs Oyayt copMUpoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISITUBHBIE
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jjorunyeckue 1eicTBHUA:



BBISIBISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(ssBIIEHUM);

yCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KJIAaCCU(PUKALUU, OCHOBAHUS IJIs
000011IeHNs U CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paCCMaTPUBAEMbIX (PaKTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIINXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M NPU H3YYEHUU (PU3MUECKUX
SIBIICHUI M MPOLIECCOB, JI€TaTh BHIBOJBI C UCIIOJIIb30BAHUEM JETYKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOATENIBbHO BBIOMpATh cmoco0 pemeHus y4eOHOH (u3nueckoin
3a7aun (CpaBHEHHE HECKOJIBKHX BApUaHTOB peElIeHUs, BbIOOp Hambosee
HOJXOSAIIEr0 ¢ YYETOM CaMOCTOSTENBHO BbIJIEIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

HCIIO0JIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIBCKUI HMHCTPYMEHT MTO3HAHUS;
MPOBOJAUTH MO CAMOCTOSTEIILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuil HKCMEPUMEHT, HEOOJbIIOe HCCIEAOBaHUE (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HMH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIHHO (POPMYITHUPOBATH 00OOIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEMIIIEE pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIE METOJbl, THCTPYMEHTHI U 3alpOCHl MPHU MOUCKE U
orOope MHPOpPMAIIUM WM JIAHHBIX C YY€TOM MpPEMJIOKEHHOW Yy4eOHOM
busnyueckoii 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHHUS;

CaMOCTOSITEJILHO ~ BBIOMpAaTh ONTUMaJbHYIO (GOpMY TpelCTaBlICHUS
uHbOpMAIlUM W WUIIOCTPUPOBATH pelIaeMble 3aJa4dl  HECIOKHBIMU
cXeMaMu, JuarpaMmMaMu, HHOU rpadukoil 1 uX KOMOUHALIUSIMU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeiCTBHS:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3y/bTaTOB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
O1aro)keaaTeIbHOCTH OOIICHUS



COTMOCTAaBIISAITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Jyanora, oOHapy>KMBaTh pa3Iuune U CXOICTBO MO3UIINM;

BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
nyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOIHEHHOTO (DU3UUYECKOTO OMbITA
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMaThb W HUCIIOJIB30BaTh  IPEUMYIIECTBA  KOMAHAHOW W
WHANBUIYabHOW pabOThl MpHU PEHICHUH KOHKPETHOW (HHU3UUIECKOM
npo0JIEMBI;

NPUHUMATh 1IeJTd COBMECTHOW JESITeIbHOCTH, OPraHU30BbIBATH JEHCTBUSA
no €€ JOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh IPOLECCh HU
pE3yJIbTaThl COBMECTHOM padOTHI, 000011aTh MHEHUSI HECKOJIBKUX JIHOJEH;
BBIINIOJIHATH CBOIO YacTh palbOThI, JOCTUTasi KAYECTBEHHOI'O pe3yJibTara Mo
CBOEMY HAIIPpaBJICHUIO M KOOPJAMHHPYsS CBOM JEUCTBHS C JPYTrUMHU
YJICHAMHA KOMAaHJIbI;

OLIEHUBATh KauyeCTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO KPHUTEPUSM,
CaMOCTOSITEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PeryisiTuBHBIC YHUBEPCAJIbHbIE YU4eOHbIE 1eiCTBUA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPUEHTHPOBATBCA B  PA3IMYHBIX IOAXOAAX IPHUHATHS  PELICHUMN
(MHIMBUAYaJIbHOE, NPUHATHE PEUIEHUS B TpYyIe, NPUHATHE pPELICHHM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEM, apr'yMEHTUPOBATH IIpe/jlaraéMble BapUaHThI PELLICHUN;
JieN1aTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaAIlMH U MpeaiaraTh IiaH €€ U3MEHEHHUS;
OOBSACHATh NPUYMHBI  JOCTMOXKEHHUS  (HEAOCTHIKEHHUSI) PE3yJIbTaTOB
NEeSITeTbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOT0 HCCIENOBaHMS WM TMPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallMi, YCTAHOBJIECHHBIX OIIHOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHUU
Ha HAYy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



MPU3HABATH CBOE MPABO Ha OIMIMOKY MpHU pelieHnH (HU3NUYecKuX 3a1ad uin
B YTBEPIKIACHUAX HA HaAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xon1y oOyuenus B 7 KJacce npeMETHbIEC Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHE U  XUMHUYECKHE  SIBJICHMS,
HaAOJII0ICHUE, HKCIIEPUMEHT, MOJIEeNb, TUIIOTE3a, €IMHMIbI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeulecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOe), MeXaHHYeCKoe JBIKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, PABHOJIEUCTBYIOIIAS
cuna,  jaedpopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pa3nuuath sBieHUS (AUQQy3usi, TEIIOBOE JABM)KEHHUE YAaCTUIl BEUIECTBA,
pPaBHOMEPHOE  JIBIDKEHHE, HEPABHOMEPHOE  JIBJKCHHE,  HWHEpLMS,
B3aUMO/JICMCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIJIEHHOW OCHIO
BpallleHUs, Tepenada [aBieHUS TBEPABIMU TeJlaMH, XUIAKOCTAMH U
razamy, arMoc(epHoe JaBieHHME, IUIABaHWE TeJ, MPEBpalleHUs
MEXaHUYECKON IHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBICHUH B
OKpY’)KalolleM MHupe, B TOM 4Yuclie (U3NYECKUe SBICHHUS B MPUPOJIE:
INPUMEPBI JIBMOKEHUSI C Pa3jIMYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOMU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EpHOro J1aBJICHUs HA >KMBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BeKa, MPH ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7]a4y B yU4eOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SABJICHU;
OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHHS, UCTIOIb3Ys
¢usnyeckue BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpeEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TAXKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbl, KO3((UIHUEHT TOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETUYECKAas] W TNOTEHLMAJIbHAs SHEPrus), MpU OMNHCAHUM MPABUIBHO
TPakTOBaTh  (PU3UYECKH  CMBICI  HMCHOJB3YEMbIX  BEJIIMYUH, UX
0003HaYeHUs! W EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTH (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMHU BEIUYHMHAMH,
CTPOUTH I'papyKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepu30BaTh CBOWCTBA TeN, (U3UUECKUE SBJICHHUS U TPOLECCHI,
UCIIOJIb3YsI TIPaBMIIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuwiIo paBHOBecus pbruara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHHWKH, 3aKOH COXPAHEHHS MEXaHHYECKOU
SHEPruu, MNpU HSTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3aMKCHIBATH €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBCHATH (PU3NUYECKUE SBIICHUS, POLIECCHl M CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE CHUTyallull MPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PUIUUECKHUX
SBIICHUH, PU3NUECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMONb3YysS 3aKOHBI U
dbopmMybl, cBsi3bIBatONIME (DU3UYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3a/1auy 3aIMMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3UUECKIE
BEIMYUHBI B (OPMYJIbI U TPOBOAMUTH PACUEThl, HAXOIUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOAUMBIE JJIsl PEIICHUsS 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
MOJTy4eHHOU (PU3UYECKOM BEIMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKUX METOJO0B, B OMCAHUM UCCIIEI0BAaHUS BBIIEIATH POBEPSIEMOE
NpeanonoxeHue  (TUNOTE3y),  pa3iuyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

NPOBOJAUTH OMNBITBI IO HAOMIOAECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSIEMBIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPENI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tea,
o0béMa, CWJIBI M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(pOoBBIX MPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPUOOPOB € YYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JIPYrol € HCHONb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBMDXKYLIErOCs Tejla OT BPEMEHM JBHKEHUS TeElla, CHUJIbI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOUIaJAN CONPUKOCHOBEHHUS TEII, CUIIBI
YOPYroCTA OT YHJIMHEHUS MPY>KUHBI, BBITAIKUBAIONIEH CUJIBI OT 00bEMa
NOrPYKEHHOM YaCTH Teja U OT IUIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM Y4E€OHOTO HCCJEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIONHITh W3MEPEHUS, CIEaysl TMPEIIoKEHHOMY IUIaHy, (PUKCHUpOBATH
pe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPIOro Tela, CHIAa TPEHHUS CKOJBXCHHUS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B JKHIKOCTh TeNO, KOX(P(OUIMEHT TMOJE3HOTO IeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAyd TMPEIOKEHHON WHCTPYKIHUH: TIPH
BBIMIOJTHEHUH HW3MEPEHU coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE NCKOMOW BETMYUHBI,

COOJTFOIaTh MpaBUIIa TEXHUKU OE30MaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIGI JACUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, MOIBWKHBINA U HETIOABWKHBIN OJIOK, HAKIIOHHAS TUTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOK HACOC, apEOMETP), HCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (PU3WYECKUX SBICHUM M HEOOXOMUMBIE (U3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  NpUMEphl  (HAXOauTh  HWHGOPMAIIMI0O O  MpUMeEpax)
MPAaKTHYECKOTO HUCIONIb30BaHUsl (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOJIIOJIECHUS
HOPM 2KOJIOTHYECKOTO MOBECHUS B OKPYKAIOIIEH cpere;

OCYIIIECTBJIATH OTOOp HWCTOYHUKOB uH(popmanuu B VHTEpHETE B
COOTBETCTBHH C 33/IaHHBIM TTOUCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHWA W TYTEM CpPaBHEHHUS PA3IMYHBIX HMCTOYHUKOB  BBIJCISITH
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HEJI0OCTOBEPHOM;

UCTIOJIh30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUl HAYyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmueckoro coaepikaHus, CIpPaBOYHBIE  MaTepHAbI,
pecypcbl cetn MHTepHET, BlaaeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO CONIEPKaHUs, B TOM



yyclie MyOJIMYHO JenaTh KpaTKUe COOOLIEHUS O pe3yjbTaTax MPOEKTOB
WIKM y4eOHBIX MCCIENOBAHUN, TpPU HBTOM TPAMOTHO HCIOIB30BaTh
W3YYCHHBIM TOHATHUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUIEHUE IIPE3CHTALUEN;

IPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pacrpenensrh
00513aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTABICHHBIMHM 3aJadaMH,
CIEAUTh 3a BBIINOJHEHUEM IUIAaHA JEUCTBUM, AaJCKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIIbI, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K koH1y oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:

MCIIO0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBMDKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HbIC TeNa, HACHIIIEHHBIH W HEHACBHIIICHHBINM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, HIEKTPUUECKOE TOJI€, MPOBOJHUKU
Y TUDJICKTPUKH, TIOCTOSHHBIN JIEKTPUYECKUIN TOK, MArHUTHOE TOJIE;
pa3inyath SBJICHUS (TEIUIOBOE PACIIMPEHHE M C)KaTHE, TeIuionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONIPOBOIHOCT, KOHBEKIIHUSI, U3JIy4eHue),
ANEKTpU3AIUsl TEJ, B3aUMOJEUCTBUE 3aPSAI0B, JACHCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICHCTBUE MATrHUTOB, JICHCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs WHYKITUS)
10 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUECKUX SBICHUU B
OKpY>KaroIieM MHpe, B TOM 4HcCie (U3UYECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUISIPHBIC SBJICHUS B IPUPOJE,
KpUCTAJIBI B mpupone, usiayudeHue CoJHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, AIEKTPHUUECKUE
SABJICHUS B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emiid, Apeid MOII0COB, POJIb MAarHUTHOTO TOJS IS KU3HH Ha
3emiie, MONSIPHOE CUSIHUE, TIPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (HU3UYECKUX
SIBJICHUH;

OIMKCHIBATh U3yYEHHBIE CBOMCTBA TEN M (PU3UYECKUE SBJICHHS, UCTIOIb3YS
busnyueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJedbHas TEIIOEMKOCTh BEIECTBA, YiAElbHAs TeIUloTa



IUTaBJICHMS], yJIelbHAsl TEIJIoTa NapooOpa3oBaHMs, yledbHAas TEIoTa
CrOpaHHusl TOIUIMBA, KOX(M(PUIIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEJIbHAA BIIAXXHOCTb BO3/1yXa, OJJICKTPUUYECKUN 3apsif,
CUJIa TOKA, BJIEKTPUUYECKOE HAIpPSKEHUE, CONPOTHUBIIEHUE IPOBOJIHUKA,
yAENbHOE  CONpPOTUBIEHME  BEIlleCcTBa, pabora U MOUIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM [PABWIBHO TPaKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
bU3UYECKUX BEIUYUH, HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS U MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOpUHU
CTpOEHUS BEIlleCTBA, MPUHIHUII CYNEPHO3UIUMU ToJied (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma i1 ydacTKa 1enu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PUBUYECKHUE TPOIECChl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTYAIlMH MPAKTUKOOPUECHTUPOBAHHOTO XapaKTEpa: BBISABIISITH
MPUYUHHOCJIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX
1aroB ¢ onopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (U3MUECKHUX SIBICHUM,
(bu3HUeCKNX 3aKOHOB HJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€TrHble 3a7adyd B 2—3 JEWUCTBUS, HCHOJIb3Ys 3aKOHBI U
dbopmyIbl, CBs3BIBAOIIME (DU3NUECKHME BEIWYMHBI: HAa OCHOBE aHaln3a
YCIOBUSL 3aJladyd 3alHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJTYYeHHOE 3HaUYeHHUE (PU3NUECKON BETUUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh TMPH OMOIIU
(U3UYECKUX METOJIOB, HWCIOJIb3Yysl ONHCAHUE HWCCIEIOBaHUS, BBIIACISIThH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATH MPABUWIBHOCTh MOPSJIKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI 1O HAOMIOAECHUIO (PU3UYECKUX SBICHUUA WIH
(bU3UYECKUX CBOMCTB Tel (KaMWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHWsl TPH U3IYYEHUH OT LBETa H3Jydaromied (IMOTrIoIIaroieil)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATypPhl KUIAKOCTH U
wIomaan €€ TIOBEPXHOCTH, JJIEKTPHU3alUs TEI W B3aUMOJECUCTBHUE
AIEKTPUYECKUX 3apsiA0B, B3aUMOACHUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJu3allkisl MarHUTHBIX TIOJI€d TMOCTOSIHHBIX MAarHuTOB, JIEUCTBHUS
MarHUTHOrO MOJsI Ha NPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEPSAEMbIE MPEANON0KEHHS], COOMPATh YCTAHOBKY W3 MPEMJI0KEHHOTO
000py0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATDh ~ MpsIMBIE  W3MEPEHMs]  TEMIEpPATypbl, OTHOCHUTEJIBHOMN
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB M AATYUKOB (PM3MUECKUX BEJIMYMH, CPAaBHUBATH
pE3yNbTaThl U3BMEPEHUN C YUETOM 3aJIaHHON aOCONMIOTHOM MOrPEIIHOCTH;
IPOBOUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKOI BETUUUHBI OT
IpYyrod ¢  HMCHOJB30BAaHUEM  TMPSAMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U YIEIbHOr0 CONPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHMK, OT HampsyKEHUsT Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOTO M  NapaJUyIeNbHOTO  COEIMHEHUI
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cleaysl MPEeNIOoKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHUE NPOBOJHUKA, pabora H
MOIITHOCTh 3JIEKTPUUECKOr0 TOKa): IUIAHUPOBATh H3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAysl MPEIOKEHHON MHCTPYKUUHU, U
BBIYKCIIATH 3HAUCHHE BEIIMYMHBI;

co0JII0/1aTh MpaBUJla TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000OpyTI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX ONHMCAHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpEBATENbHBIE AIEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
IPEIOXPAHUTEIH, dJIEKTPOMArHUT, HIEKTPOJABUTaTENb IOCTOSHHOIO TOKA),
UCIOJIb3Ysl 3HAHUA O CBOMCTBaX (U3MYECKUX SIBJICHUN U HEOOXOJUMbIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIbHbIE
npubopel MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI AJIEKTPUYECKUX



LENEN ¢ MOCIEA0BATENbHBIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHUS DJIEMEHTOB AJIEKTPUUECKUX IICTICH;
OPUBOIUTHL  NpUMEpbl  (HAXoauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPaKTUYECKOTO MCIOJIb30BaHUS (DU3NYECKUX 3HAHUU B TOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOIIEH CPELE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOLIMXCA 3HAHUM U MNYTEM CpPaBHEHHUS
JIOTIOJTHUTENBHBIX ~ MUCTOYHUKOB  BBIJACNATH HMH(POPMAILUIO, KOTOpas
SABJISIETCSI IPOTUBOPEUUBOM MIIU MOXKET OBITh HETOCTOBEPHOM;
MCIIO0JIb30BaTh MPHU BBIMOJHEHUU YUYEOHBIX 3aJlaHU HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3NYECKOTO0 COJAEp)KaHMs, CHOPABOYHBIE MaTepuabl,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIE U KpPATKHUE YCTHBIE COOOIICHUS,
o0o6mass wHOOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM YHCJIE IYOJIMYHO TIPENCTABIATh PE3YIbTaThl
MMPOEKTHOM WJIM MCCIIENOBATEIbCKOW JEATENbHOCTH, IMPU 3TOM TI'PAMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATHHHBIN ammapatr Kypca (Qu3MKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpPU BBIMOJTHEHUU YYEOHBIX TMPOEKTOB W HCCIAEAOBAHUN (DU3UIECKUX
MPOIIECCOB pacHpeieisiTh O0SI3aHHOCTH B TPYyINIe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJA B
JEATENBHOCTD TPYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xon1y oOyuenus B 9 kJacce rnpeMeTHbIEC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKCHUS, Aedopmaius
(ympyrasi, macTudeckasi), TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KHU, LEHTP THKECTHU, aOCOMIOTHO TBEPAOE TEO,
LEHTpP TSHKECTU TBEPAOrO Tejla, paBHOBECHUE, MEXaHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIEKTPhI UCIYCKaHUsI W TOTJIOIIEeHUs, anbda, 0eTa- u raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pas3nuyarh SIBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJUHENHHOE
JBUKEHHE, DPABHOYCKOPEHHOE IMPSMOJIMHENHOE JBUXKEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
T€J, PEAaKTUBHOE JBUKEHHUE, KOJIeOATENbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUsA), PE30OHAHC, BOJHOBOE JABUKEHHUE, OTpaKEHUE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCHEPCHUs CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIyYEHHUs) T10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE,

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (PU3NYECKUX SBJIECHUM B
OKpy’)XawllleM Mupe (B TOM uucie (PU3MUECKHE SBJICHUS B MPUPOJE:
IPUIIUBBL U OTJIUBBIL, IBHXKEHHE Tu1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMHM, 3XO0, LBETa Te,
ONTUYECKHUE SIBJICHUS B NPHUPOJIE, OMOIIOrMYECKOE IEHCTBUE BUAUMOTIO,
yIbTPapHUOIETOBOIO M PEHTICHOBCKOI'O M3JIYyYEHHMH, €CTECTBEHHBIH
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JIyYd, PaJUOAKTUBHOE H3IIyYEHUE
NPUPOAHBIX MHHEpPAJIOB, JEHCTBHE pPAJUOAKTUBHBIX W3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBLIENATh CYHIECTBEHHbIE CBOMCTBA (NMPU3HAKU) (PUIUUECKUX
SIBJICHUI;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCTOIb3Ys
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEpEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOIHOTO TMAaJAEHMsA, BEC Tela, HUMIYJIbC TeENa, HUMIYJIbC CHIIBI,
MeXaHH4yecKkass pabdoTa M MOIIHOCTb, MOTEHUUAJIbHAs HHEPrusl Tena,
MOJHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHASI 3HEPIusl CKATOU
NPYXUHBI, KUHETHYECKAas HHEprus, IOJHAs MEXaHM4YecKas JHEeprus,
NEPUOJ U YacToTa KoneOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb NPEJIOMIIEHUS CPENbl), TP OMUCAHUU
NPaBWJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOIb3YEMbIX BEJIUYUH,
0003HaYeHUs1 M €IMHULIBI (PU3NUYECKUX BEIUYUH, HAXOJIUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMUHY C JAPYTMMHU BEITUYMHAMH,
CTPOUTH IrpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U MPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIMI CYNEPHO3ULIMA CHJI, NPUHIUI OTHOCUTENbHOCTH ['amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUs HMMITYJbCa, 3aKOHBl OTPaKEHUS U
IIPEJIOMIJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOrO U MaCCOBOI'0 YHUCEI
IpPU SIEPHBIX PEAKUUAX, MNPU ITOM J1aBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MAaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOWCTBAa TEl, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPHUEHTHPOBAHHOI'O XAPAKTEPA: BBIABIISTH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ Onopoi Ha 2—3 WU3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIA,
bu3nyecKuXx 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THple 3anayd  (OMHMparouIecss Ha CUCTeMy H3 2-3
ypaBHEHUI), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOYHBIE JTaHHBIEC, BHIOUPATh
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOIO 3HAaY€HUs (PU3HUECKOU
BEJIMYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIOJb3ysl OMHCAHUE HCCIECIOBAaHUSA, BBIAEIATH
NPOBEPAEMOE MPEIINONOKEHNE, OLEHUBATh MPABWIBHOCTh TMOpPsJKa
NPOBEJCHUSI  HMCCIEAOBaHUSA, JeJlaTh BbIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOJAUTH OMNBITBI IO HAOMIOAECHUIO (PU3NYECKUX SIBJICHUUA WIH
(bu3nueckux CBOMCTB Ten (M3ydyeHHue BTOpPOro 3akoHa HbioTOHa, 3aKoHa
COXpaHEHUSl HPHEPruM, 3aBUCHUMOCTh Ilepruoja KojeOaHuM MpYKMHHOIO
MasTHHKAa OT MAacChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBHCUMOCTH OT
aMIUIMTYZbl MAJIBIX KOJEOAHHH, TPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA,
paszioxeHue Oenoro cBera B CIEKTp, U3YyUEHHE CBOMCTB M300pa)xKCHUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)ke€HHsl IpeaMeTa B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYECHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 M30BITOYHOrO Habopa
0o0Opy0OBaHMUs, OMNHMCHIBAaTh XOJA  ONbITA W  €ro  Pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpeqHee 3HaueHHe U3MepsSeMOM BeJIWYUHBI ((POKYCHOE pacCTOsHUE
coOuparomieii JMH3bI), OOOCHOBBIBATH BHIOOP crHoco0a HM3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANTH HCCIENOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTh MYTH OT BpPEMEHH



IpU PaBHOYCKOPEHHOM JBIKEHHHM O€3 HA4YalbHOW CKOPOCTH, IMEpHOja
KoJICOAaHWI MaTeMaTHYEeCKOr0 MasSTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHus W yriia MpeIoMJICHUsS OT yria
NaJeHus): IUIAaHUPOBATh HCCIIEOBAaHUE, CAMOCTOATEIBHO COOMpAaTh
YCTaHOBKY, (DUKCHpOBaTh pe3ysNbTaThl MOJYyYEHHOW 3aBUCUMOCTH
bu3nueckux BEIUMYMH B BHUJAE TAOIUIl M TpaduKOB, JelaTh BBHIBOABI 1O
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIWYUH (CPEIHSSI
CKOpOCTh H YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOADQHUIMEHT
TPEHUs CKOJBKEHHSA, MEXaHH4Yeckas padboTa M MOIIHOCTh, YacTOTa H
nepuoy KoieOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMPaTh SKCICPUMEHTAIBLHYIO YCTaHOBKY W
BBITIOJTHATHh U3MEPEHUs, CIEAYs MPEMIOKECHHOW MHCTPYKIIMH, BHIYUCISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOTYUYCHHBIE PE3YNbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHHUIA,

coOII0IaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (PHU3UYECKUX MOJEICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JHMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MO/JIETb aTOMHOTO Spa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JATYUKW TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, ¢oroannapar, ONTHUYECKHE CBETOBOJIBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONB3ysl 3HAHUSA O
CBOMCTBaX (PHM3WYECKUX SIBICHHA W HEOOXOMUMBbIC (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB
IpU pEIICHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B IIJIOCKOM 3€pKajie U COOMparouIeil JINH3E;
NPUBOMUTH  TpUMEphl  (HAXoauTh  WHGOPMAIIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HCIOIb30BaHUsl (DU3MUECKUX 3HAHWUU B IOBCETHEBHOU
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHECHUS 3J0POBbS U COOJIIOICHHUS
HOPM 2KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WNHTepHeTe, caMOCTOATENHHO (GOPMYITHPYS MTOUCKOBBIN 3aIllpOC, HAXOIUTh
IyTH ONpeAeNIEeHUs] JOCTOBEPHOCTH IMOJIIyYEHHON MH(OpMAalMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUNl HAyYHO-TIOMYJSPHYIO
auTepaTypy  (pU3MUECKOro CoAepiKaHMs, CIPaBOYHBbIE MaTepHalbl,
pecypcbl cetu HTepHeET, BlafeTh NpUEMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIlMU U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPECTABNIATh PE3yNIbTaThl MPOEKTHOM MM UCCIIEI0BATEIbCKON
JESITENbHOCTH, TPH 3TOM TPaMOTHO  HCIOJNB30BATh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKU U CONPOBOXKAATH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpuH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KonuuecTBo yacoB JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Kourposabnbie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
Paznen 1. @usuka v €€ poJib B MO3HAHUYU OKPYKAKIIET0 MUPa
bubmuorexa [IOK
1.1 o - 2
M3Hia - Hayka o fipupole https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHTICCIIE BEHHHHET https://m.edso0.ru/7f416194
bubnuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO]] TIO3HAHUS https://m.edsoo.ru/7fA16194
Hroro o pasneny 6
Pa3pnea 2. IlepBoHavajibHbIe CBeACHHS 0 CTPOCHHH BelleCcTBa
bu6mmoreka [IOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
29 JIBUKeHUE U B3aUMOICHCTBUE YACTHII 5 1 bu6mmoreka [IOK
’ BellleCTBa https://m.edso0.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHHE COCTOAHI Bettiectna https://m.edso00.ru/7f416194
Hroro no pazueny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBHE TeJl
bubmuorexa [IOK
3.1 M 3
CXAMIACCIOT ABIDICHHC https://m.edso00.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

bu6mmoreka [IOK
32 Hrepuuis, Macea, IoTHOCTS 4 . https://m.eds00.ru/7f416194
bubnuorexa [IOK
33 Cuma. Bunst cit 14 2 https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMu https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.2 flapaeriue xuKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [IOK
4.3 ATvocheproe naBierne 6 https://m.edso0o.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro mo pazneny 21
Pa3nen 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6nuoreka [IOK
>1 Pabora 1 momHoCTS 3 L https://m.edso00.ru/7f416194
bubmuorexa [JOK
52 Hpocrte MexaHH3MEI > 1 https://m.edso0.ru/7f416194
bu6nmoreka [IOK
53 Mexartirieciast SHepri 4 L https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB H TeM nu(poBbIe
Ne ni/m P Kontpoabubsie | IIpakTHueckue (mupp )
MporpaMMbl Bcero o0pa3oBaTebHbIE
padoTbI padoTsI
pecypchl
Pa3pnea 1. TemoBble siBi1eHus
. but6mmoreka [IOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternossie nponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3pnen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
91 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bu6nmoreka [IOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [IOK
2.2 [TocTOSTHHBIN PNEKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MHIYKIHA 4 https://m.edsoo.ru/7f4181ce
HWroro no pazneny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5



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

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne ni/m P Kontpoabubsie | IIpakTHueckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoTbI padoTsI
pecypchbl
Paznen 1. Mexanudeckue siBJIeHUs
11 MexaHn4eCcKOe JIBMKCHUE U CIIOCOOBI €T0 10 1 bubmuorexa [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B 7 20 1 3
SAMMOACHCTRHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
1. 1
3 3aAKOHEI COXpaHCHIA 0 3 https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. MexaHuveckue Kojae0aHusi M BOJTHBI
bubmuorexa [IOK
2.1 M 0 7 3
CXAHHHCCRIE KOIChAHHA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M .3 8 1 3
CXAHUITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3pen 3. DileKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 5 bu6nmoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE ABJIEHHS
4.1 3aKOHBI paclpoCTPaHEHMsI CBETA 6 2 bubnuorexa LIOK



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

bu6muoreka [IOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fALadas
but6mmoreka [IOK
4.3 PaznosxeHne 6esroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paspnen S. KBanToBbIC AIBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MOTJIOLEHUE CBETA aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpoetiiie aTOMHOIO A1pa 0 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 Aneprpie peakii ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6. [loBTopuTeibHO-000011a101IMIi MOYJIb
6.1 [ToBTOpenue n 0000IIEHNE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca (husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

» Gusuka. 7 knacc: yueOnuk/ A.B.IlepoimkuH.-6-¢ U3 ., crepeoTun.-M.:
Hpoda,2017.-224 c. : un.

» Gusuka. 8§ kinacc: yuebnuk / [lepoimkun A.B.- 6-e u3n., crepeorun.-M.:
Ipoa,2018.-238,[2] c. : mr.-(Poccuiickuii yueOHUK).

» Gusuka. 9 knacc yueOnuk / A. B. Ilepbiikun, E. M. I'yTHuk. - 7-e u3fg.,

nepepabdoran.- M.: [Ipoda,2019.-350,[2] c. : uin.- (Poccuiickuii yueOHUK).

METOANUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

7 KIIACC

1.Paboyas nporpamma.

2. [IporpamMMbl ocHOBHOTO 00111eT0 00pa3oBanusa. Pusuka. 7 — 9 kiaccel
(aBTopnl:A.B.Ilepsiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BLIOPAHHBIM YYCOHUKOM:

4. Ileppiikun A.B. @uzuka. 7 kiacc. YueOHUK Ji71s1 0011e00pa3oBaTeIbHbIX
yapexaenuit . M.:/lpoda. 2011
5. Jlykamuk B.. COopHUK BOTPOCOB U 3a7a4 1o ¢pusuke. 7-9 k. — M.:

[Ipocsemenne, 2010. —192c.



8 KJIACC

1. Pabouast nporpamma. @usuka. 7 — 9xiiaccel: yueOHO-METOINYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorur. —M.: [poda,2013. — 398,(2)

2. [IporpamMMbl ocHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 kiaccel
(aBTopbl:A.B.Ileprimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma no gusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHH C

BbIOpAaHHBIM yYEOHUKOM:

4. Tepoimkua A.B. ®usuka. 7 knacc. YueOHHK 1151 00111e00pa3oBaTEIbHBIX
yapexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOTIPOCOB U 3a7a4 1o ¢pusuke. 7-9 ki — M.:
IIpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIbHbBIE
pabotsl. —5-¢ m3aanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. KoHTpobHbBIE
3aganus. —CapartoB:JIuneit, 2014.

8. «KoHTposnbHO-u3MepurenbHble Marepuaisl. Pusnka. 7 kimacc/Coct. H.N.
3opuH. — 2-¢ u3A.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiace: yaeOHo-MmeToauueckoe nocooue/ A.E. MapoH.-
M.: Ipoda, 2011.- 123c.:

10.A.B. Ileppimknn ®usuka-8xa 2017 M. JIpoda

11.H.B. ®unonosny Meroandeckoe mocooue 2015 M. Jlpoda



12.A.E. Mapon, E.A. Mapon CamocTosiTelIbHble U KOHTPOJIbHBIE pa0OThI-8
kiacc 2017 M. Ipoda

13.B.B. Illaxmarosa ,O.P. llledep duarnoctuueckue pabotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. MapoHn, C.B. ITo3olickuit Coopauk Bonpocos u 3agau

2015 M. Jlpoda

9 KIIACC

1. PaGouast nporpamma. @uzuka. 7 — 9knaccol: yueOHO-METOAUYECKOT0 TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammel ocHOBHOTO 0011Iero oopazoBanus. Guzmka. 7 — 9 Kaaccel
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Tepoimkua A.B. ®usuka. 7 knacc. YueOHUK 1151 00111€00pa3oBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.U. COopHHK BOTIPOCOB U 3a7a4 1o ¢pusuke. 7-9 ki — M.:
IIpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIbHbBIE
pabotsl. —5-¢ m3aanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KoHTpONbHBIE
3aganus. —CapartoB:JIumeit, 2014.

8. «KouTponbHO-u3MepuTenabHbie MaTepuaisl. @usuka. 7 kimacc/Coct. H.H.



3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knace: yuebHo-MeToauueckoe nocooue/ A.E. MapoH.-

M.: JIpoda, 2011.- 123c.:

KontponbHbIe U caMocTosTeIbHBIE Pa00THI 110 pU3HKE. 9 KIlacc: K yUCOHHUKY
A.B. Ileppimikuna, E.M. I'ytHuk «®usuka 9 kmace» / O.U. I'pomiieBa. — M..:

U3 narenscTBO «OK3aMeny, 2014.

Tectsl o pusuke. 9 knace: k yueOHuky A.B. Ileppiikuna, E.M. I'yTHuk
«DPusnka

9 knacce» / O.U. I'pomiieBa. — M.: M3naTenbcTBO «Ok3ameny, 2010.

®dwusnka. 9 kimacc. TemaTnueckue TECTOBBIC 3aaHus IS ToAroToBKH K ['TMA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Apociaib: OO0 «Akagemus

pasButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

. bubnmuoreka — Bc€ no npenmery «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuzeoonsiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas xoyekuust uppoBbIX 00pa3oBaTebHBIX pecypcoB. — PexxuM fgocrymna:
http://school- collection.edu.ru

4. latepecHble MaTepuaibl K ypokaM (DU3UKHU M0 TeMaM; TECTHI 110 TeMaM;
HarJsIIHBIe TIOcOOUS K ypokaM. — Pesxxum poctyna: http://class-fizika.narod.ru
5. [ludpossie 0OpazoBaTeNbHbIC PeCypChl. — Pexum gocryna:



http://www.openclass.ru

6. DNeKTpOHHBIC YU4eOHHKH 110 pusnke. — Peskum nocryma: http://www.fizika.ru
8 KIIACC

1. bubnuoreka — Bc€ no npeamery «Puszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuzeoonsiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas xomekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum gocryma:
http://school- collection.edu.ru

4. HTEepecHbIe MaTepHaIbl K YpOKaM (DU3HMKH 110 TEMaM; TECThI IT0 TEMaM;
HarJsAHbIe TTocoOus K ypokaM. — Pesxum mpoctyma: http://class-fizika.narod.ru

5. udpossie oOpa3zoBareibHbIE pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DNeKTpOHHBIC yU4eOHHKH 10 ¢usnke. — Pesxum nocryma: http://www.fizika.ru

9 KIIACC

1. BugeoonsiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas xomiekius nugpoBeIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum qoctyma:
http://school- collection.edu.ru

3. aTepecHble MaTeprabl K ypokaM (U3HUKH 10 TEMaM; TECThI 110 TEMaM;
HarJsAHbIE TTocoOus K ypokaM. — Pesxum mpoctyma: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTeabHbIE peCypchl. — PexuM qocTymna:
http://www.openclass.ru

5. DnekTpoHHbBIe yu4eOHHKH 1o ¢usnke. — Pesxum nocryma: http://www.fizika.ru

6.lucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkpbITHIH KITacc.
CereBoe oOpasoBarenbHOE coobiecTBo. http://www.openclass.ru/node/109715



7. Enunas xommeknus g poBhIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbBIN IEHTP HHHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. T'azera «1 ceHTsAOps» MaTepuansl o pusuke. http://archive.lseptember.ru/fiz
11. Aanmanuu ¢pusmyeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: oOydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



