MUWUHUCTEPCTBO ITPOCBEILIEHM A POCCHUMCKOM OEJIEPALIU
MynununanpHoe 00 KeTHOE 00111e00pa30BaTeIbHOE YUPESKICHUE
«Ixomna Ne 34y

[Ipunoxenue Ne 1.9

x OOIT OO0

PABOYAA [TPOTPAMMA
yueOHoro npeameta «Pusnka. ba3oBblil ypOBEHb

U1 oOyvaromuxcs 7-9 KiaccoB

r. Huoxanit HoBropon

2023



IHOACHUTEJIBHAA 3AIINCKA

PaGouass mporpamma ydebHoro npeamera «®Pu3nka» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOoBaHM (QenepaIbHOro rocyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO O0Iero 00pa3oBaHUs, YTBEPXKIEHHOTO IMPUKA30M
Munuctepcrsa npocsenienust Poccuiickoit @enepaunn ot 31.05.2021 r. Ne 287 (nanee - @I'OC
000), denepanpHOli 00pa3oBaTeNbHOM NPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUA,
YTBEPKICHHOW  IIpuka3oM  MuHucrepctBa  npocseuieHuss — Poccuiickonn — @epepanuu
ot 18.05.2023 r. Ne 370, pabGodyeil mporpaMMbl BOCIHUTAHHS, C YYETOM paclpeeaEHHBIX TI0
KJIacCcaM TMPOBEPSEMbIX TPEOOBaHWI K pe3ysbTaraM OCBOSHHUS OCHOBHOW 00pa3oBaTEIbHOMN
POrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus.

Copepxanue paboueil mporpaMMmbl ydeOHoOro mnpeamera «®Pu3MKay HaIpaBICHO Ha
(opMUpPOBAaHNE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYAIOIIMXCS U OpPraHU3alUI0 W3YYEHHUS
¢u3uKM Ha JesITeNbHOCTHON ocHOBe. B mporpamme mo ¢u3nKe y4HMTBHIBAIOTCS BO3MOXKHOCTH
yuebHoro npeamera B peanusanuu tpedoBannii ®I'OC OO0 k mnaHUpyeMbIM JTUYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTeCTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEr0 0Opa30BaHMUS.

[IporpamMma yueOHoro npeamera «®Pu3nka» YCTAHABIMBAET PACIpPENEICHUE Yy4eOHOIro
MaTepuana mo rogam oOyudeHus (IO Kjaccam), MpeasiaraeT MPUMEPHYIO MOCIEI0BaTEIbHOCTh
U3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTUSA NPEIMETHOTO COJAEpKAaHUA U y4eTe
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIUXCS.

[Iporpamma yuebHoro mnpeamera «®Puszmka» pa3paboTaHa ¢ 1EIbI0 OKa3aHUS
METOAMYECKON TOMOIIY YUUTEII0 B CO3JIaHUH paboueil mporpaMmsl 10 y4eOHOMY MpeMeTy.

dusnka SBISETCS CUCTEMOOOPA3YIOIIMM JJIsi  €CTeCTBEHHO-HAyYHBIX  Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XUMHeH, Ouonoruel, acTtpoHomHed U (¢u3nueckod reorpaduel, BHOCUT BKJIaJ B
€CTeCTBEHHO-HAYUHYI0 KapTUHY MHUpa, IPEJOCTaBiIseT Hauloee siCHble 00pa3libl MPUMEHEHUS
HAY4YHOT'O METOJIa MO3HaHMsI, TO €CTh CrI0co0a MOJIy4yeHHs TOCTOBEPHBIX 3HaHUI 0 MUpe.

Opna u3 TIaBHBIX 337a4 (U3MUYEecKoro oOpa3oBaHus B CTPYKTYpe OO0IIero o0pa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0yJaromuxcs.

W3yuenne ¢u3nku Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAJEHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

L4 HAay4YHO O0OBSACHSITH SABJICHUA,
L4 OLICHUBATH U IIOHUMATh 0COOEHHOCTHU HAaY4YHOTI'O UCCIICAOBAHUAA,
° HHTCPINPETUPOBATE AJAHHBIC W HCIOJbB30BATh HAYYHBIC JO0Ka3aTCJIbCTBA OJId

MOJTy4EHUs BBIBOJIOB.

Henn wusyuyenuss yuebHoro mpenmera «®Pusnka» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus onpezaeneHsl B KoHmennuu mnpenomaBaHus ydeOHoro mpeamera «Dusukay B
oOpa3oBaTenbHBIX opraHuzanusx Poccwiickoii Denepanuu, peamu3yONIMX OCHOBHBIE
o0mieo0pa3oBarenbHble MPOTPaMMbl, YTBEpKIAEHHOW pemiennem Kommernn MuHHCTEpCTBa
npoceernienus Poccuiickoit @enepanun (mpotokon ot 3 nekadbps 2019 r. Ne [1K-4BH).

Hean uzydenust yae6HOTO nipeamera «Pu3nKa»:

. npuoOpeTeHnue MHTepeca M CTPEMIICHHUS O0yJaromuxcs K Hay4YHOMY H3yUEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

. pa3BUTHE TMPEJICTaBICHUM O HAay4dHOM MeETOoJe IMO3HaHUS U (opMHpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;



J (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHUS OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

J dbopMupoBaHUe TpeACTaBIEHUH O pond GU3MKH JUIS  Pa3BUTHS  JPYTHX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTU;

J pa3BUTHE MPEACTaBICHUM O BO3MOXHBIX cdepax Oymaymied mpodeccnoHalIbHOM
NESTENIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JAajbHEileMy OOyYeHHI0O B 3TOM
HarpaBJICHUH.

JlocTiwkenne 3Tux nenei yueoHoro npeamera «®dusnka» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ECIEUNBACTCS PELICHUEM CIEAYIOUX 3a1a4:

o npuoOpeTeHne 3HaHUKH O JHCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

. npuoOpeTeHNe YMEHUW OMUCBHIBATb M OOBSICHATH (DU3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUM;

o OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUYETHBIX 3334 C HCIOJIb30BAHUEM
busznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

J pa3BUTHE YMEHHI HaAOMIOJaTh MPHUPOJAHBIC SBJICHHUS W BBINOJIHATH OIBITHI,
nabopatopHble  pabOTBl ¥ DKCIEPUMEHTAIBHBIE  WCCIEAOBAHHS C  HCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

. OCBOCHHUE TPUEMOB PabOTHI ¢ MH(pOpManuel (HU3MIECKOTO COICPIKAHUS, BKITFOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHSX (DM3MKH, aHAIW3 M KPUTHYECKOE OICHMBAHUE
uHpOpMaInu;

. 3HAKOMCTBO CO cdepamMu TPOPECCHOHAIBHONU MACSITEIBHOCTH, CBSI3aHHBIMU C
(GU3UKOM, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JOCTHXXEHMSX (DU3NYECKON
HAYKH.

Ha u3ydenue ¢usuku yueOHoro npeamera «Dwuszukay (0a30BbI ypOBEHB) Ha ypOBHE
OCHOBHOTO 001ero odpasoBanusi oTBoautcsi 238 uacoB: B 7 kiacce — 68 uacoB (2 yaca B
Hezeno), B 8 kimacce — 68 dacoB (2 yaca B HeZen), B 9 knacce — 99uacoB (3 yaca B HEZEIIO).



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pa3znes 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.

®usuka — HayKa o npupone. SBineHus npuposl. PU3NYECKUE SABICHUSA: MEXAHUUYECKHUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuHuHBL. V3MepeHue ¢usndeckux BenuyuH. Pu3nueckue NpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAYKH U3ydaroT Ipupoay. EctecTBeHHO-HayuHbIN
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(GU3NYECKUX SBJICHUN C ITOMOLIbIO MOJIEIEH.

Hemoncmpayuu.
1. MexaHu4eckue, TEMIOBBIE, JIIEKTPUUECKHE, MATHUTHBIC, CBETOBBIE SIBJICHHUS.
2. ®dusnyeckue MPUOOPHI W TIpoleaAypa NPSIMBIX HM3MEPEHUN aHAJOTOBBIM U

1 (GpOBBIM TPHOOPOM.
Jlabopamopuuvie pabomot u onvimel.
1 OmnpeneneHne 1EeHbI JSICHUS KAl H3MEPHUTEIHLHOTO TPHOO0pA.
2 N3mepenne paccTOsTHUM.
3. N3mepenne o0bEMa KUIKOCTH B TBEPOTO TEIa.
4 Onpenenenne pa3MepoB MaJIbIX TEJ.

5. N3mepenne temmepaTypbl IPU NOMOIIM KHAKOCTHOTO TEPMOMETpa W JAaTUHKA
TeMIEpaTyphl.
6. IIpoBeneHne uccne0BaHus MO MPOBEPKE TMIIOTE3BI: NAIBHOCTH IMOJIETA IIapUKA,

MyIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbI, WX pa3Mepbl. OMBITH, JTOKA3bIBAIOIINE
JIACKPETHOE CTPOEHHUE BEIIECTBA.

JIBrkeHue dvactuil BemiecTBa. CBS3b CKOPOCTH JBMIJKEHMSI YAcCTHUI[ C TeMIIepaTypoil.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumoseiicTBue YacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEM UM  TBEPABIX
(kpucTaIIMYecKuX) Ted. B3auMOCBS3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX

COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBL.

Jemoncmpayuu.

1. Hab6monenne 6poyHOBCKOTO JIBHIKEHUSI.

2. Hab6mronenue nuddysun.

3. Habnronenue siBiaeHUM, OOBSICHSIOMMUXCA TPUTSDKCHHEM WM OTTATKHBAaHUEM

YaCTHIl BEIIECTBA.
Jlabopamopmuvie padbomul u onvimol.

1. OrneHKa IMaMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHHEM GoTorpaduii).
2. OMBITHI 110 HAOJTIOACHHUIO TEIIOBOTO PACITUPEHHMS Ta30B.
3. OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSIKECHUS.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.



Mexannyeckoe nBuxkeHUe. PaBHOMEpHOE M HepaBHOMEpHOe nBUxkeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu U BpeMeHU JABUKCHUSI.

SBnenue uHepuuu. 3aKOH WHepUuU. B3auMmopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMA BELIECTBA.

Cuna xak XapakTepucTuUKa B3aumojeicTBus Tein. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOILIBIO JUHAMOMETpa. fIBieHHe TATOTeHHs W cujia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CriokeHue cuil, HalpaBJIEHHBIX 110
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
TpeHue B IpUpoe U TEXHUKE.

Jemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Tea.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHMUsI UHEPIUH.

Habumronenne n3aMeHeHus: CKOpOCTH NPU B3aUMOJIEHCTBUH TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

SRR e

Jlabopamopuvie pabomol u onvimol.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIIAPUKA B KUIKOCTH, MOJICIIN
AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajiee).

2. Onpenenenue cpeaHe CKOPOCTH CKOJIBKEHHS Opycka WIu [Iapuka 1o
HaKJIOHHOM TJIIOCKOCTH.

3. Ornpezenenne mIoTHOCTU TBEPJOTO Tea.

4. OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (aedopMaiiuiu) mpyKUHbI
OT MPHJIOKEHHOMN CHITBI.

5. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbBKEHHS OT Beca

Tela U XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3nea 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hapnenune. CrocoObl yMeHbLIEHMS W yBEIMYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JJaBJIEHUs Ta3a oT 00béMa, Temnepatypsl. [lepegaua napneHust TBEPABIMU TEIAMU,
KUAKOCTAMU U razamu. 3akoH [lackand. [IHeBMaTnyeckue MamMHbBIL. 3aBUCHMOCTH JIaBJICHUS
KHUJIKOCTH  OT riyOuHbl. ['mapocrarmueckuit  mapagokc.  CooOmarommuecst — COCYJIbL.
I'mppaBnuueckue MEXaHU3MBI.

Atmocdepa 3emuin u atMocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAaHUS BO3IYLIHOM
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EepHOro JaBJECHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JaBICHHUS.

JleiicTBre KUIOKOCTM M Ta3a Ha MNOTPYKEHHOE B HUX Tello. BpITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

[lepenayda naBneHus KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/Isbl.
I'mopasnuueckuii mpecc.

Al e

[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBJICHUS.



6. 3aBUCHMOCTh BBITAIKHBAIOIICH CHJIBI OT 00BbEMa TMOTPY)KEHHOW YacTH Tela U
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM MKUJIKOCTH.

8. VYcnoBue mnnaBaHusl TeN: IUIABAHME WJIM IOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanne 3aBUCMMOCTH Beca Tela B BOjAE OT 00bEMa MOTPYXKEHHOH B
JKUJKOCTh YacTH TeJa.

2. OnpeneneHre BBITAJKUBAIONICH CUJIbI, ACHCTBYIOLIECH Ha TEJNO, MOTPY:KEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTM BBITAJKUBAIOLIEH CHJIbI, JECUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOLLEH

Ha TEJI0 B JKHUJIKOCTH, OT 00BEMa MOrpYyKEHHOH B XKHUAKOCTh YacTU Tela U OT IUIOTHOCTH
JKUJKOCTH.

S. KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKU U ONpeAcieHUE €€
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.

Mexanuueckasi pabora. MoLIHOCTb.

IIpocTble MeXaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKoCTh. IIpaBmio paBHOBecHs
pbluara. IlpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuveckass 3Heprus. KuHeTtmueckas W mnoTeHIUanbHas sHeprus. [IpeBpanieHue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIHH B MEXAHHKE.

JHemoncmpayuu.

1. [IprMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomsl u onvimel.

1. Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUHU Teja IO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuid paBHOBECHS phlyara.

3. N3amepenne KIIJl HakJIOHHOM MIIOCKOCTH.

4. N3ydenne 3aKoHa cOXpaHEHMsI MEXaHUYECKON YHEPTHUH.

8 KUIACC

Paspnen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TOJOXEHUS MOJEKYJISIPHO--KHHETUYECKOH TEOPUM CTPOEHUS BEIIECTBA.
Macca n pa3meppl aTOMOB M MoJeKysl. OTBITEI, MOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Monenu TBEpAOro, KHUAKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucrammueckue
u amopdubie Terna. OObSICHEHHE CBOMCTB Ta3oB, JKUAKOCTEH M TBEPABIX TElI Ha OCHOBE
MMOJI0KEHUH MOJIeKy.]ISIpHO--KHHGTHHQCKOﬁ TCOpHHU. CMauyuBaHue H KalmWJUISIPHBIC SBJICHUA.
TennoBoe paciMpeHue U cxaTHe.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHS YaCTHIL.
Buytpennsiss sHeprusi. CrnocoObl HW3MEHEHMsS BHYTPEHHEW OSHEprum: Temjonepesadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIONCpCaAaqn: TCILNIOMPOBOAHOCTh, KOHBCKIWA, U3JITYUCHUC.



KonnuecTBO TemroTel. YIenbHas TEIUIOEMKOCTh BeEIIeCTBA. 1€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTHYCCKHUX
BEIIECTB. YAenbHas Teryora tuiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHHUs. 3aBUCUMOCTh TEMIIEPATYphl KHIIGHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Bnaxnocts Bo3myxa.

DHeprus TOIMBa. Y IeiabHask TEII0Ta CrOPaHUS.

[Ipunnuner pabotel TeroBbix aurarenei KIIJ[ temmoBoro apurarens. TermmoBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaXx.

Jemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

2. Habmonenue nuddysun.

3. HaGroieHne sSBJICHUI CMaYMBaHMS M KAMJUTSIPHBIX SBJICHUM.

4. HabGmronenue TeniaioBoro pacuimpeHust Tel.

5. N3meHeHnne naBieHHMs Ta3a MNpU M3MEHEHMH OObEMa W HarpeBaHUU WIIM
OXJIAKICHUH.

6. [TpaBuiia u3MepeHus TEMIIEpPaTyphl.

7. Buas! Teronepenaum.

8. OxnaxJIeHre MPU COBEPIIEHUN PaOOTHI.

0. HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.

10.  CpaBHeHHE TEIIIOEMKOCTEHN pa3IMYHbBIX BELIECTB.

11. HaGmonenne KumneHus.

12. HabmtoieHne mocTostHCTBa TEMIIEPATyphl MPU TUIaBIICHUH.

13. Mojenu TemJIOBBIX ABUTaTele.

Jlabopamopuwie pabomot u onvimel.

1. OMnBITH IO OOHAPYKCHHUFO ISHCTBHUS CHIJI MOJICKYJISIPHOTO TIPUTSKCHHUS.

2. OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIH caxapa.

3. OnBITH IO HAOMIOCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
TelL.

4. Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPUIIA.

5. OMnBITHI, TEMOHCTPHUPYIOIINE 3aBHCUMOCTh JIaBICHHS BO3JyXa OT €ro o0bhéma u
HArpeBaHUs WA OXJIAKICHUSI.

6. [TpoBepka THIOTE3bl JIMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. HabGmronenne uw3MeHeHUss BHYTPEHHEW OSHEpruM Tena B pe3yJbTare
TeruIonepeayn U paboThl BHEITHUX CHIL.

8. HccnenoBanue sBIEHHs TEMJIOOOMEHA NMpPHU CMEIIMBAHWU XOJIOJHOM U ropsuent
BOJIBI.

0. OnpeneneHne KOJIUYECTBA TEIUIOTHI, MOJTYYSHHOTO BOJOW MpH TEIUIOOOMEHE ¢
HArpeThIM METATMYCCKUM IUITUHIPOM.

10. Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

11. Uccnenosanue nponecca ucnapeHus.

12. OrnpenenieHre OTHOCUTEIBHON BIAXXKHOCTH BO3/yXa.

13. Ornpenenenne yAelIbHON TEIJIOTHI IUIaBICHUS JIbJIA.

Pasznen 7. JjekTpuyeckue U MATHUTHBIE SIBJICHUS.



DnekTpusanusa Tea. JIBa poaa 3JIEKTpUUYECKUX 3apsaoB. B3zanmopaeicTBre 3apsyKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSIKEHHBIX TEI OT BEJIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEJIIAMH).

Onekrpruueckoe nosie. Hanpsok€HHOCTD anekTpudeckoro noiid. [IpuHunun cynepno3unuu
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHBIA 3JeKTpuuecKkuid 3apsia. CTpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOTO ToOKa. McTouyHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MarHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OiekTpuueckoe HampsbkeHue. ConpoTuBiieHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka ILenu.
[TocnenoBarenbHOE U MapauieIbHOE COEIMHEHUE POBOAHUKOB.

PabGota m MOUIHOCTH 3JEKTpUYecKoro Toka. 3akoH J[xoyns—Jlenma. Dnexrpuyeckue
LENU U OTPEOUTENN IEKTPUUECKON 3Hepruu B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuUTHl. B3auMoneicTBHE MOCTOSIHHBIX MAarHuTOB. MarHuTHOE IOJe€.
MarnuTHoe noje 3eMin U ero 3HaueHue JUis )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCcTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbrtel  @apanes. SIBineHue dsaeKTpoMarHUTHOW uHAykuuu. IlpaBuno Jlenuna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Jemoncmpayuu.

1. OnexTpu3anus Tell.

2. JIBa posia aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
3. YCTpolCTBO U ICMCTBHE SJIEKTPOCKOIIA.

4. OneKTpocTaTU4ecKast UHIYKIIHS.

5. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

6. [TpOBOAHMKY U TUAIIEKTPUKH.

7. MopenupoBaHu€e CUIIOBBIX JTUHUH 3JIEKTPAYECKOTO MOJIS.

8. M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JIeficTBHS DIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUIN TOK B )KUIKOCTH.

1. I"a30BbIit pazps.

12.  HM3mMepeHue cuibl TOKa aMIIEPMETPOM.

13.  H3MepeHue 31EKTPUUECKOTO HAMPSKEHHUS BOJIBTMETPOM.

14. PeocraT u MarasuH COnpoOTUBIICHUM.

15. B3anMozeiicTBuE TOCTOSTHHBIX MarHUTOB.

16.  MogaenupoBaHue HEBO3MOKHOCTH Pa3JIEIEHUs ITOJIFOCOB MAarHUTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.
18. OmnbIT OpcTena.

19. MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

20.  JlelicTBME MarHUTHOIO IOJISI HA IPOBOJAHUK C TOKOM.

21.  DOnexTpoaBUrarenb MOCTOSHHOTO TOKA.

22. UccnenoBanue sBICHUS 3JIEKTPOMATHUTHON UHIYKIIMH.



23. OmnbiTel Dapajes.

24.  3aBUCHMOCTb  HANpaBIEHMUsS  MHAYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HHUKHOBEHUS.

25.  DnexTporeHepatrop MOCTOSHHOIO TOKA.

Jlabopamopnusie pabomot u onvimel.

1. OnbITBl 1O HAONIOACHWIO  JJCKTPU3AIMM  TeN  HMHAYKUMEH ©  1pH
COIPUKOCHOBEHMH.

2. HccnenoBanue 1eHCTBUS 3JIEKTPUUIECKOTO MOJIS HA TIPOBOJAHUKH U JUDJIEKTPUKH.

3. COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

4. W3mepeHue U peryJinpoBaHue CUiIbl TOKA.

5. W3mepeHnue u peryimpoBaHue HapsHKEHNUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pPEe3UCTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JEKTPUUYECKOTO CONPOTUBIICHUS
IIPOBOJAHMKA OT €r0 JJIMHBI, IUIOIIAIU [ONEPEYHOr0 CEYEHUS U MaTepHara.

8. [TpoBepka npaBuiIa CIOXKEHHs HAPSDKEHUH MPHU MOCIEA0BATEIbHOM COSAMHEHUN
JIBYX PE3UCTOPOB.

0. [TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.

10.  Omnpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO YEPEe3 PE3UCTOP.

11.  Omnpenenenne MOIHOCTH MIEKTPUIECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.

12.  HccnepgoBaHue 3aBUCHMOCTH CHIIBI TOKa, HAYIIETO dYepe3 JaMIIOYKy, OT
HaIpsDKEHUS Ha HEel.

13.  Onpenenenue KI1/] narpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJAEHUCTBUS TOCTOSIHHBIX MarHUTOB.

15.  HW3ydeHume MarHMTHOTO MOJS TMOCTOSHHBIX MAarHUTOB IMPH UX OOBEAMHEHHH U
pa3JeNeHunn.

16.  HccnenoBaHue AeMCTBUS 3JEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OmnsITel, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI B3aUMOJEHCTBUS KaTyIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIlPAaBJICHUS TOKA B KaTYIIKE.

18. N3ydenune aeicTBUS MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

19. KonctpynpoBanue u nsyuenue paboThl SJEKTPOABUTATEIS.

20.  Usmepenue KIIJ] anekTponBUraTebHON YCTaHOBKH.

21. OmnsITBl 1O  MCCIEAOBAHHUIO  SIBICHHUS  JJIEKTPOMAarHUTHOM — MHIYKIMH:

HCCICIOBAaHUC W3MCHCHHUH 3HAUCHUS U HaITpaBJICHUSA WHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe nBukeHHe. MarepranpHasd Touka. CrucremMa orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABHXeHHe. HepaBHoMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe aBmkeHue. CBoOOmHOE TajcHUE.
Omnbrtel ["anuies.

PaBHOMepHOE nBHXEHHE N0 OKpYXHOCTHU. Ilepnon u yactota obpamienus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.



[Tepssiit 3akoH Herotona. Bropoii 3akon Hetotona. Tpernit 3akon HetotoHa. [IpuHumn
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHHUS CKOJIbXKEHHUsS, Cuja TPEHUs
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO MaJleHUsI.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocts. HeBecomocts u
HePErpy3KHu.

PaBHOBecue marepualibHOM TOYKH. AOCONMIOTHO TBEpAOe Teno. PaBHOBecue TBEPAOro
TeJa C 3aKPEeIIEHHOMN OChlo BpalleHus. MoOMeHT cuibl. LIeHTp TskecTH.

Nmnynece Tena. M3menenue nMmiynbsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS! MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckast pabota U MouHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsisb
sHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOrO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. Habmroienne MexaHHYeCKOro [BHIKEHHUS Tela OTHOCHTEIBHO pa3HBIX Tell
oTCcYETa.

2. CpaBHeHue nyTel U TpaeKTOpUM JBWKEHHS OJHOTO M TOrO JKe Tela
OTHOCHUTEIIbHO Pa3HbIX TEN OTCUETA.

3. H3mepeHune cKopocTy U YCKOPEHHUS IPSMOIMHEHHOTO TBUKECHHUSI.

4. HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

5. Habmonenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

6. HaOnronenne MexaHWYeCcKUX SBJICHUH, MPOMCXOIAIIMX B CHUCTEME OTCuéra
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCHUTEJIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl TeJla U IEUCTBYIOIIEH Ha HErO CHUJIBI.

8. Hablmronenue paBeHcTBa CUIT TPU B3aUMOJICHCTBUM TETI.

9. M3MeHeHne Beca Tea Ipyu yCKOPEHHOM JBUKECHUU.

10.  Ilepenava mmnysnbca npy B3aUMOIECHCTBUM TEN.

11.  IlpeoOpa3zoBaHus 3HEPrHU MIPH B3aUMOJICHCTBUU TEI.

12.  CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOIEHCTBHUH.

13.  CoxpaHeHue UMITyJbca IPH a0COMIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14.  HaGmoneHue peakTUBHOTO IBUKECHHUS.

15.  CoxpaHeHHe MEeXaHHMYECKON YHEPIUU MTPU CBOOOTHOM MaZCHHUH.

16.  CoxpaHeHMEe MEXaHMYECKOW OHHEpPruHM IpH JBWKEHUU Tejla MoJ JAeWCTBUEM
MPYKUHBL.

Jlabopamopuwvie pabomot u onvimel.

1. KoncTpynpoBanue Tpakrta /i pa3roHa U JajibHEHIIEr0 paBHOMEPHOTO JABHKEHUS
HIapUKa WIH TEIEKKH.

2. Omnpenenenue cpegHel CKOPOCTH CKOJBKEHUS OpyCKa UM JIBUKEHMS IIapuKa 110
HaKJIOHHOM IJIOCKOCTH.

3. OnpeneneHre YCKOpEHUs Tela MpU PaBHOYCKOPEHHOM JIBUKEHUH MO HAKIOHHOM
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUH

0e3 HaYaJIbHON CKOPOCTH.



5. [IpoBepka THUMOTE3bI: €CM MPU PAaBHOYCKOPEHHOM JBIKEHUU 0Oe3 HadajabHOU
CKOPOCTH IIYTH OTHOCSTCS KaK psJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHME MPOMEKYTKHU
BPEMEHU OJIMHAKOBHI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO
JTABJICHUSL.

7. Onpenenenne kKodhUIIMEHTA TPEHUS CKOJIBKCHHS.

8. Onpenenenue KECTKOCTU IPY>KUHBI.

9. Onpenenenre padOThI CHIIBI TPEHUS TPU PABHOMEPHOM [BH)KCHHUHU Teja IO
TOPH30HTAILHOW TTIOBEPXHOCTH.

10.  Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a C UCHOIB30BAHUEM
HEIIOABUKHOT'O U ITOABUXHOT'O 6JIOKOB.

11.  HM3ydeHue 3aKkOHA COXPAHEHUS SHEPTHUH.

Pa3zgen 9. Mexann4ueckue KoJe0aHUA ¥ BOJIHBI.

KonebarenbHoe amxeHne. OCHOBHbIE XapaKTEPUCTUKM KOJIEOaHWM: MEpPHOJI, 4acToTa,
aMImMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyx)aeHnble konebanus. Pezonanc. Mexanndyeckie BOJHBI.
CBoiicTBa MexaHn4eckux BoJIH. [IposionbHbIE U nonepeyHble BOJIHBI. JlJIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ' poMKOCTb 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHpa3ByKk u ynbTpa3ByK.

Hemoncmpayuu.

1. Habmonenune xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. Habmonenne xonebanuii rpy3a Ha HUTH U Ha IPY>KHUHE.

3. HaOnroeHue BBIHYX/IE€HHBIX KoJeOaHHii U pe30HaHca.

4. PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

5. Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHUYECKHI pe30HaHC.

Jlabopamopmuvie pabomul u onvimol.

1. OmnpezneneHue 4acTOThI U MEpHOa KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.

2. Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOJEOaHWH MOJBEIIEHHOTO K HUTH Tpy3a
OT JJIUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH Tepuoja KojeOaHWM NpPYyKUHHOTO MasTHHUKA OT
Macchl rpys3a.

5. [IpoBepka HE3aBUCUMOCTH TIEpUOa KoJeOaHUH Tpy3a, MOIBEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITH, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb IEpHOAA KoJeOaHWH NpYKHUHHOTO
MasiTHAKA OT MacChl TPpy3a M KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHus CBOOOHOTO MaICHHS.

Pa3nea 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

3JI€KTpOMaFHI/ITHOC I10J1€. BHGKTpOMaF HUTHBIE BOJIHEI. CBOMCTBa QJICKTPOMArHuTHBIX
BOJH. [IIkana s51ekTpoMarHuTHBIX BOJIH. Mconb30BaHuE 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.

OnexTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Jemoncmpayuu.

1. CBoICTBA 2JIEKTPOMAarHUTHBIX BOJIH.



2. BonHoBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBbI€ SIBJICHUS.

JIyaeBass mMonenb cBera. Mcrounuku csera. IIpsimonnHeiiHOe pacnpocTpaHEeHue CBeTa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenominenue cBera. 3akoH mpenomiieHus cBera. [loaHoe BHYTpeHHEee OTpakeHUe CBeTa.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.

JIunza. Xon nyuedl B smH3e. Onruyeckas cuctema ¢oroannapara, MHKPOCKONA U
Tesieckomna. 11a3 Kak onTHYecKas cucteMa. bim3opykocTh U 1albHO30PKOCTb.

Paznoxenue Oenoro cera B crektp. OnbiTel HproToHa. CloXeHHE CIIEKTpPalbHBIX
1BeToB. Jlucnepcus ceerta.

Hemoncmpayuu.

1. [IpamosinHENHOE PaCIPOCTPAHEHHE CBETA.

2. OtpaxkeHue cBera.

3. [Toryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [Ipenomnienue cBeTta.

5. OnTU4ecKuil CBETOBOI.

6. Xon styueit B coOMparomiei TiuHse.

7. Xox Jiydeil B paccenBarollen JUH3E.

8. [Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

0. [Tpunuumn neiictBust Goroannapara, MUKPOCKOIIA U TEJIECKONA.

10.  Mogensb rnasa.

11. Pasnosxenue 6emoro cBera B CIEKTP.

12.  Tlonmyuyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaXKEHHsI CBETOBOTO Jiyya OT yrijia MaJeHusl.

2. W3ydeHne XxapakTepuCTUK H300pakeHus IpeIMeTa B IIIOCKOM 3epKale.

3. HccnenoBanue 3aBHCHUMOCTH yrjia IMPEIOMICHHS CBETOBOTO Jiyda OT YIuia
NaJICHUS Ha TPAHUIIE «BO3TyX—CTEKIION.

4. [Tomy4yeHnue n300paskeHUit ¢ TOMOIIBIO COOUPAIOIICH JTUH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

6. OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKT.

7. OMBITHI 110 BOCIIPHUATHIO [IBETA MPEIMETOB IIPH WX HAOIIOJICHUU Yepe3 IBETOBBIC
(GUIBTPBHIL.

Paznea 12. KBanTtoBble sIBJIeHHS.

OmnbiTel Pezepdopna u miianetapHast Mmoaesnb aroma. Mojens aroma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PanmnoaktuBHOCTh. Anb(a-, Oera- m ramma-uzmydeHus. CTpOeHHE aTOMHOTO spa.
HyxnonHas wmognens aromHoro sapa. Mszoromel. PaanoaktuBHble mnpeBpamieHus. Ilepuon
[0JIypacnasa aTOMHBIX sIEp.

S nepHblie peakiuu. 3aKOHbI COXPaHEHUSI 3apSAI0BOTO U MAaCCOBOTO YKCEI. DHEPIUs CBSI3U
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHukum
sHepruun CosHIA U 3BE3N.

SnepHas oHepreTuka. JIeiMcTBUS paAMOAKTUBHBIX U3JIy4CHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.



1. CnekTpbl U3Ty4EHHUS U TTOTJIONIEHUS.

2. CrieKTpbl pa3aMyHbIX I'a30B.

3. CrnexTp BoaOpo/Ia.

4. Hab6nronenue tpekoB B kamepe BuiibcoHa.

5. Pabora cuéruyrka HOHU3UPYIOMINX U3TYUCHHI.

6. Peructparus uznydeHus mpupoOIHBIX MHHEPAIOB U TIPOJTYKTOB.

Jlabopamopusie pabomot u onvimel.

1. Habmroienue CruomHbIX ¥ JIMHEHYAThIX CIEKTPOB U3ITy4EHUSI.

2. HccnenoBanue TPeKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY MyTH (TIO
¢dororpadusm).

3. W3mepenne paanoakTUBHOTO GOHA.

IHoBTOPHUTEIHbHO-00001IAKOIIMIA MOYJIb.

[ToBTOpUTENBbHO--0000IIAIOIUI  MOAYAb TMpeJHa3HAYeH [UIsl CHUCTEMAaTH3alud |
00001IeHNs TTPEIMETHOTO COACPIKAHMSI M OIBITA IEATEITbHOCTH, IPUOOPETEHHOTO TIPH U3YUYCHUU
BCEro Kypca (DM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busnke 151 00yJaroMMXcsl, BBIOPABIINUX 3TOT YU€OHBIH MpeaMeET.

[Ipy wu3yyeHMM [OAaHHOrO MOAYJS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCA  BHJIbI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCredYmBacTCs JOCTIKEHHE TPEAMETHBIX U
MeTaIpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yudeHus, (popMupyercs e€CTeCTBEHHOHAy4dHas
TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI TOJTYYCHHbIC 3HAHUS,
pemaTh 3aJ1a4¥, B TOM YUCJIE KAYeCTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBHO JEATETBHOCTHBIM XapakTep JaHHOTO pas3fena peaiu3yeTcs 3a CUET
TOT0, YTO 0OyYaIONINECs BHIMOIHSIIOT 33JaHUsI, B KOTOPBIX UM MpEAJIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUU pACMO3HABATh M HAyYHO OOBACHATH (U3UUECKUE
SIBJICHHS B OKPYXKAIOIIEH ITPUPOJIE Y TIOBCEAHEBHOM KU3HU;

WCIIOJIh30BaTh HAYYHBIE METO/bl UCCIICNOBAHMS (PU3HUECKUX SBICHHM, B TOM YHCIIE JJIS
MPOBEPKU THNOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHST, HAYYHBIE OCHOBBI HamOoJee BaXKHBIX JOCTIDKEHHH COBpPEMEHHBIX
TEXHOJIOTH, HAPUMEp, MPAKTUYECKOTO HCIOJIB30BAHUS PA3IMYHBIX MCTOYHMKOB HHEPTUU Ha
OCHOBE 3aKOHa MPEBPAICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

Nzyuenne ydyeOHoro mpeamera «®Pu3nka» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HAIlpaBJIEHO HA JIOCTUXKEHUE JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yJbTATOB.

JINMHHOCTHBIE PE3VYJIbTATHI
B pesynbrare usydenuss (QU3MKM HAa YpOBHE OCHOBHOTO oOOHIEro oOpa3oBaHHs Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:

. 1) maTprMoTN4YeCcKOro BOCIIUTAHUSA:

o [ mposiBieHHEe MHTepeca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUHCKON
¢bu3nueckoil Hayku;

o [] HEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;

. 2) rpaskKAaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

J [] TOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYXXJIEHUU OOIIECTBEHHO 3HAYMMBIX U
STHUYECKUX IPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JIOCTUKEHUHN (DU3UKU;

J [1 oco3HaHME BaXHOCTH MOPAJIBHO--3THUECKUX TNPUHIUIIOB B JEATEIHHOCTH
Y4E€HOT0;

o 3) 3cTeTH4eCKOro BOCIIMTAHUSA:

J [] BOCHIpUATHE SCTETUYECKUX KadeCTB (U3NYECKON HayKu: €€ TapMOHHYHOTO
HOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

o 4) HeHHOCTH HAYYHOT'0 MO3HAHMS:

o [1 oco3HaHWe IEHHOCTH (HU3MYECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BaKHEHIIIEH COCTABIAIOIEH KyIbTYpHI;

o [] pa3BuTHE Hay4yHOM JHOOO3HATENBHOCTH, HHTEpEca K HCCIIE0BATEIbCKON
NeSITebHOCTH;

J 5) popmupoBaHus KyJIbTYPbI 310POBbS H IMOIMOHAJILHOIO OJIATONOJIYYHS

o [] oco3HaHue ILIEHHOCTH Oe3omacHOro oOpa3a JKH3HM B COBPEMEHHOM

TCXHOJIOTUYECKOM MHUPC, BAKHOCTHU IIPABUII 0e30I1acHOr0 MOBCACHUA Ha TPAHCIIOPTC, HaA
Aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 060py,ZLOBaHI/ICM B JOMAIITHUX YCJIOBUAX;

. ] chopMupOBaHHOCTH HaBBIKA PedICKCHUU, IPU3HAHNE CBOETO MpaBa Ha OIHUOKY
Y TAKOTO K€ TpaBa y Apyroro 4ejloBeKa;

. 6) TpynoBOro BOCIMTAHUSA:

J [] aKkTHBHOE YydYacTH€ B pEUIeHMHM IMPaKTHYEeCKHX 3a7ad (B paMKax CeMbH,

06pa3OBaTCHBHOﬁ OpraHu3aluu, ropoJa, Kpaﬂ) TEXHOJIOTUYECKOM n COLIMAJIbHOM
HAIlpaBJICHHOCTH, Tpe6yronmx B TOM YHCJIC U (bI/I3I/IquKI/IX 3HaHHf/'I;

J [ uHTEpec K MPAaKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;
o 7) 3K0JIOrHYeCKOro BOCIIMTAHUS
. [1 opueHTanmsi Ha TpUMEHEHHWE (PHU3MUECKUX 3HAHWW JJIS PEIIeHHs 3a7ad B

001acTH OKpYXarolled cpenapl, IUIAHUPOBAHUS TIOCTYIKOB M OIEHKHM MX BO3MOXHBIX
IIOCJIEICTBUM JIJISL OKPYXKAIOILEH CPEMBL;

J [1 oco3HaHue TIO0AIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJieM U MyTed ux
peLIeHHUS;
J 8) aganTauuM K HM3MEHSIIOUIMMCS YCJIOBHSIM COLMAJIBLHOW M TPHPOAHOI

cpenbl:



. ] moTpeGHOCTh BO B3aUMOJICHCTBUY MPHU BBHIIIOJHEHUH MCCIIEIOBAaHUN U IPOEKTOB
(bu3n4ecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

J []  moOBBbIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 HPaKTHYECKYIO
JIeATEIILHOCTD;

J [] motpebHOCTh B (hOPMUPOBAHUM HOBBIX 3HAHH, B TOM 4HCIE (HOPMYIUPOBATH
UJIeH, IOHSTHS, THIIOTE3bI 0 (PU3NIECKUX OOBEKTaX W SBICHUSX;

J [] ocozHanue aeUIMTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B 00JacTh
bu3uKy;

J [] maHupoOBaHUE CBOETO PAa3BUTHA B IPHOOPETEHUN HOBBIX (DPM3MUCCKHUX 3HAHUIA;

J [] cTpemiieHHe aHATU3UPOBATH M BBIABIATH B3aUMOCBS3HM MPHPOIBI, OOIIECTBA U

3KOHOMHKH, B TOM 4YHUCJIC C UCIIOJIb30BaAHUCM (1)I/ISI/I‘IGCKI/IX 3HaHHI>'I;

o [] omeHka CBOMX JAEHCTBMM ¢ yd4€TOM BIMSHHSA Ha OKpYXAlIIyl0 cpeay,
BO3MOXHBIX TTIOOATBHBIX TTOCIIEACTBUH.

METAIIPEJIMETHBIE PE3VYJIbTATbBI

B pesynbrare ocBoeHus mporpamMmbl M0 (U3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydatomerocs OyayT c(hOpPMHUpPOBaHBI MeTanpeaMeTHbie pe3yJbTaThl,
BKJTIOYAIOIME [103HABATEIbHBIC YHHBEpCAJIbHBIC Yy4YeOHBIC JECHUCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIe yueOHbIE NCUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1EHCTBUS.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble 1oruveckue aeiicTBUA:

. BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

J YCTaHABIMBATh CYIIECTBEHHBIM TpPU3HAK KIACCHU(UKALMK, OCHOBAaHUS IS
0000111eHUs U CPABHEHUS;

J BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEUHS B paccMaTpuBaeMbIX (QakTax,
JTAHHBIX ¥ HAOITFOJICHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

J BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSI3U MPU U3YUYCHUU (DU3MUECKUX SIBICHUN
U TIPOLECCOB, [eNaTh BBIBOJBI C HCHOJB30BAHWEM JIEAYKTHUBHBIX W  HHIYKTUBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3SIX (PU3NIECKUX BEITUYHH;

J CaMOCTOSITENIbHO BBIOMpATh croco0 pemeHuss y4yeOHOM (u3nueckoll 3amauu
(cpaBHEHHE HECKOJBKHX BapHaHTOB pEIICHHWs, BHIOOp HamOojee MOAXOMANIETO C y4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

basoBble ucciienoBare/ibCKie AeHCTBUA:

J UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS;

o NPOBOJIUTH MO CAMOCTOSITENIFHO COCTABICHHOMY IUIAHY OITBIT, HECIOKHBIH
(bu3nUecKuit SKCIIepUMEHT, HeOOIbIIIOE HccieI0BaHne (PU3NUECKOTO SBJICHHS;

J OLIEHUBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMALMIO, MOITYYEHHYIO B
XOJI€ UCCIICOBAHUS UM SKCIIEPUMEHTA;

J CaMOCTOSITeNIbHO  (popMynupoBaTh 00OOLIEHUS W BBIBOJABI IO pe3yjibTaTam
poBeIEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHMS;

J NPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a
TaK)Ke BBIJIBUTaTh MPEAMNOI0KEHHUSI 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

J MPUMEHSTh Pa3IMYHble METO/bl, MHCTPYMEHTBI U 3allpOChI MPH MOUCKE U 0TOOpE
WH(OpPMAIUK WK TaHHBIX C YIETOM MPEIIOKEHHON yueOHOU PU3NUecKOor 3a/1auu;



° AHAIM3UPOBATh, CHCTEMATU3UPOBATh W  HMHTEPIPETUPOBATH  WH(OOPMAIUIO
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

. CaMOCTOSITEJILHO BBIOMPATh ONTHMAJILHYIO (POPMY MpEICTaBICHHS HHPOPMAIIMK 1
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JuarpaMMaMi, HHOU Tpadukod U
UX KOMOMHAIIMSIMH.

KoMMmyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBHUS:

° B X0Ji¢ 00CYXJIeHUsI yueOHOro Marepualia, pe3yabTaToB JIA0OPATOPHBIX padoT U
MPOEKTOB 3a/I1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H | MOJIep)KaHue 0JIaroXel1aTeIbHOCTH OOIICHHS,

L4 COIIOCTABJIAITb CBOU CYXACHHA C CYXIACHUAMU APYIrUX YYAaCTHUKOB AHAJIOTra,
O6H3py>KI/IBaTB pas3iiniue u CXoACTBO HO3PII.IHI>1;

L4 BBIPAXKATb CBOXO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

L4 Hy6JII/I‘-IHO NpEaACTAaBIATE PE3YJbTAaTbl BBIITOJHCHHOI'O (1)I/I3I/I‘-IGCKOFO OIIbITa

(9KCIIEpUMEHTA, UCCIICIOBAHMS, IIPOEKTA);

. NOHMMaTh M HCIOJBb30BaTh MPEHUMYIIECTBA KOMAHIAHON M HWHAWBHIYaIbHOM
paboThI IPH PEIICHUH KOHKPETHON (PHU3UUIECKOM ITPOOIEMEI;

. NPUHUMATH IEId COBMECTHOM JIEATEIBHOCTH, OPraHU30BBIBATH IEHCTBHS IO €€
JOCTHXKEHHUIO: PACHpEeNiaTh POJIH, 00CY)KIaTh MPOIECChl U PE3yIbTaThl COBMECTHOU pabOTHl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

. BBIMIOJIHATH CBOIO YaCTh pabOThI, JOCTUTAss KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;

° OIICHUBATh KA4yeCTBO CBOEr0 BKJIAaJa B OOIMMH TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTEIILHO CHOPMYTHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBHSI.

PeryasiTuBHbIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBUS

Camoopranmusanus:

o BBISIBIISATH TPOOJIEMbI B JKU3HEHHBIX W YYEOHBIX CHUTYaIUSX, TPEOYIOIIHUX JUIsI
petieHus GU3NYSCKUX 3HAHU;

o OPUCHTHUPOBATHCS B Pa3InYHBIX IMOX0J1axX TIPUHSATHSI peleHui
(MHIUBH Iy IbHOE, IPUHATUE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIIION ),

° CaMOCTOSITEIILHO COCTABJIATH aJITOPUTM pelieHHs GU3NIECKOM 3aaui WK TUTaHa
UCCIICIOBAaHUST C  YY6TOM HMMEIONIUXCA PECYypCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATH TpeIaracMble BApHAHTHI PEIICHHIA;

. JeNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIlleHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJJIEKT:

. JlaBaTh aJIEKBATHYIO OLICHKY CUTYAaIlMH U MIpeylarath IiaH €€ U3MEHEHHUS;

. OOBSCHATh MPUYHHBI JTOCTIKEHUS (HETOCTHXKEHUS) PE3yIbTaTOB JESATENbHOCTH,

JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM YHCI€ B XOJl BBINOJHEHUS
(bu3NYECKOro MCCIe0BaHUs WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBILUXCS
CUTYyaIluii, YCTAHOBJICHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSIM;

. CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJIe CIopa WM IHUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIroro;

. puU3HaBaTh CBOE MPABO Ha OLIMOKY MpPH pElIeHUWH (U3NYECKUX 3aqady WIH B
YTBEPKJICHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO APYIoro.



[MPEJMETHBIE PE3VJIbTATBI

K xonmy oOyuenust B 7 Kjacce IpeAMETHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

J UCTIOJIb30BaTh MOHATHS: (DU3MYECKHEe M XHWMHUYECKUE SIBJICHMSA, HaOIIOACHUE,
9KCHEPUMEHT, MOJIeJIb, TMIIOTE3a, AMHULBI (PU3MUECKUX BEIUYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSL ~ BellecTBa  (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUJKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOAEHUCTBYIOLIAas CHJIA,
negopmanus (ynpyras, aacTuyeckas), HeBeCOMOCTb, COOOIIAIOLINECS COCY/IbI;

J pasnuyath sgBieHUs (OUQQy3us, TEIIOBOE BMKEHHE YacCTHIl BEIECTBa,
pPaBHOMEpPHOE JBMI)KEHHE, HEPaBHOMEPHOE [BW)KCHUE, MWHEpLUs, B3aUMOJAEHCTBUE Tell,
paBHOBecHE TBEPABIX TeJ C 3aKPEIIEHHOM OChIO BpallECHUs, Nepejaya JIaBieHUs TBEPABIMU
TEJIaMH, JKUIKOCTSAMH M Ta3aMH, aTMOc(epHOE [aBJlCHHE, IUIAaBaHUE TeJ, NPEBPALICHUS
MEXaHUYECKON 3HEpPruM) IO OINHCAHUIO HX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

J pacno3HaBaTh MHPOSIBJICHUE W3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOLIEM
MHUpe, B TOM 4Hcie (u3nueckue sBICHHS B HPUPOJE: MPUMEPHl JIBUKEHUS C Pa3IMYHbIMU
CKOpPOCTSIMH B JKMBOW M HEXHBOW INPHUPOJE, IEHUCTBHE CHUJIBI TPEHUS B NPHUPOJE U TEXHUKE,
BIMSIHAE aTMOC(EPHOTO [aBJICHUS HA J>KUBOM OpraHu3M, IUIaBaHHE pPBIO, phIYard B Tele
YeJIoBeKa, IPU 3TOM NEPEBOJUThH IPAKTUUECKYIO 3aJauy B y4EOHYIO, BBIIEIATh CYIIECTBEHHbIE
cBoMcTBa (MPU3HAKHN) (PU3HUCCKUX SBICHHM;

o ONMCHIBaTh M3y4YEHHBbIE CBOWCTBA Tel M (PU3MUECKHE SIBJICHUS, HCIOJb3YS
¢du3nyeckre BEINYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Te€la, CWJAa TPEHMs, NaBieHUE (TBEpAOro Tena,
KUJKOCTH, Ta3a), BBITAJKMBAIOIAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IUJIEUO CHUJIBI,
MOMEHT CHJIbI, KOA((UIUEHT T[OJIE3HOTO JIEWCTBUS MEXaHU3MOB, KUHETHYeCKas U
NOTEHIMAJbHAs HHEpPrus), IpH ONHMCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUH CMBICIT
UCTOJIBb3YEMBbIX BEJIMYMH, WX O0003HAU€HUS M €AWHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh
(GopMyIibl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIINYMH;

J XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHMSI U TPOILIECCHI, UCIIONb3YS
IpaBUiIa CIOXKEHUs CUJI (BJIOJIb OJHOM mpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
IpaBUJIO paBHOBecUsl pbryara (OJ0Ka), «30JI0TOE MPAaBHIO» MEXaHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM 3HEePTUH, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHUCHIBATh €T0
MaTeMaTUYECKOE BhIPAKEHUE;

o OOBACHATh (U3NYECKUE SIBICHHUS, IPOLECCHl M CBOMCTBA Tel, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATh NPUYUHHO-
-CJIE/ICTBEHHbIE CBS3M, CTPOUTH OOBACHEHHE W3 1—2 JOrMYeckMX MIaroB ¢ omopod Ha 1-2
U3yYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pewmiatb pacy€THele 3amayd B 1-2 nelcTBUS, UCHOJB3YS 3aKOHBI U (OPMYIIHI,
CBsI3bIBAIOIME (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 3aJauyd 3alKChIBaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNBI U MPOBOJUTH PACUETHI,
HaXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE AJIS PEIICHUs 33134, OLICHUBATh PEAIMCTUYHOCTh
MOJY4eHHOU (hrU3MYECKON BETMUHHBI,

o pacrio3HaBaTh NMpoOJIEMbl, KOTOPbIE MOYHO PEIINTh IPU MOMOIIM (PU3MUYECKUX
METOJI0B, B OINMCAHUU MCCIEAOBAHUS BBIIEIATH IMPOBEPAEMOE IPEANONIOKEHUE (TUIIOTESY),



pa3ianyaTh U MHTEPIPETUPOBATh IMOJYYEHHBIH pe3ynbTaT, HaXOJIUTh OMIMOKU B XOJIE€ OIBITA,
JienaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

J MPOBOAMUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBICHUN WIN (U3NIECKUX
CBOMCTB Tell: (OPMYIUPOBATH IMPOBEPSEMBbIC MPEAMOIOKEHHS, COOMpPaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOIBL;

. BBITIOJHATH TPSIMBbIE M3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00BbEMa,
CWJIBI U TEMIIepaTypbl C HCIOJIb30BAHUEM aHAIOTOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;

o MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIHUUHBI OT IPYroi
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHH (3aBUCIMOCTH ITyTH PAaBHOMEPHO JIBUXKYILETOCs Tela OT
BPEMEHHU [BIKEHUSI TeJjla, CWJIbl TPEHUS CKOJBXEHUsS OT Beca Tejna, KadecTBa 00pabOTKu
MOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CHUJIBI TPEHHS OT ILIOIIAIN CONPUKOCHOBEHUS TEN, CHIIBI
VIOPYTOCTH OT YAJWHEHUS MPY>KUHBI, BHITAIKUBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIyOMHBI, Ha
KOTOPYIO TOTPY>KEHO TEJO0, YCIOBUU IIJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHHHM YYEOHOrO HCCIEIOBAHUS, COOMpPATh YCTAHOBKY U BBITIOJHATH
U3MEpEHHs, CleAys MPEeAJoKeHHOMY IUlaHy, (UKCHPOBATh PE3YNbTaThl IMOJTYYEHHON
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BUJE NPEUIOKEHHBIX TaONMHUIl U TpauKoB, AeTaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUS;

o MIPOBOANTH KOCBEHHBIE M3MEpeHHs (PU3MYEeCKUX BEIMYUH (IJIOTHOCTH BEHIECTBA
JKUJKOCTH U TBEPJOTO Tella, CUjia TPEHHS CKOJIBXKEHUS, JaBJICHUE BO3/yXa, BBITAJIKUBAIOIIAS
cuja, JEUCTBYIONIAsl HA TMOTPYKEHHOE B KUIKOCTh TEIO0, KOADPHUIMEHT MOJIE3HOTO NEUCTBUS
MPOCTBIX MEXAHM3MOB), CJeAys MPEeAOKEHHOW HHCTPYKIMH: TPU BBHIMOJHEHUH H3MEPEHUU
coOupaTh SKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE NCKOMOMW BETHMYUHBI,

J coOnrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
J YKa3bIBaTh MPHUHIIUIBI JCUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JIUHAMOMETP, COOOIIAIONINECS] COCylbl, OapoMeTp, pbluar, MOABMXHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

. XapaKTepu30BaTh MPUHLMUIIBI JEWCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB ¢ OMOPOM Ha UX ONMUCaHUA (B TOM YHUCIE: MOAMUIHUKY, YCTPOWCTBO BOJOIPOBOA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), HCIONIb3ys
3HaHUS O CBOWCTBax (U3MUECKUX SIBICHUH M HeoO0XoAuMble (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOAUTH TPUMEPHl (HAXOIUTh HH(GOPMAIMIO O NpUMepax) MPaKTHIECKOTOo
MCIIOJIb30BaHUsl (PU3MYECKUX 3HAHHWI B MOBCEAHEBHOM U3HU JUIsl o0ecrieueHus 0e30MmacHOCTU
npyu oOpalieHuu ¢ MpudopaMM U TEXHHUYECKUMH YCTPONMCTBAMH, COXpPAHEHHS 3[0POBbS U
COOJTIOJIEHHSI HOPM 3KOJOT'MYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

. OCYILECTBIISATH OTOOP MCTOYHUKOB MH(popMalu B VIHTepHETE B COOTBETCTBHHM C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUM WM IIyTEM CpaBHEHUSA
pasINYHBIX MCTOYHHUKOB BBIACNATh HMH(OPMAIMIO, KOTOpas SBIAETCS HPOTHUBOPEYMBOM WU
MOKET OBITh HEOCTOBEPHOIA;

J UCMO/b30BaTh TPU BBIIOJHEHUHM Y4YEOHBIX 3aJaHUl Hay4yHO--IOMYJISPHYIO
JAUTEpATypy (PU3MUECKOro COAEp’KaHMs, CIIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpPUEMAaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOPMALMU M3 OIHON
3HAKOBOU CUCTEMBI B IPYTYIO;



J CO3/1aBaTh COOCTBEHHBIE KPATKHUE MHCbMEHHBIC M YCTHBIE COOOIIECHHS Ha OCHOBE
2-3 ucToyHMKOB HMH(pOpManMM (QU3MUECKOro COAEPKaHUSA, B TOM 4YHUCIE IMYyOJIMYHO JeNaTh
KpaTKhe COOOLICHHS O pe3yabTaTax MPOEKTOB MM YU€OHBIX UCCICAOBAHUM, IPU ITOM TPAMOTHO
UCTIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXKIATh BBHICTYIUICHUE
MpE3EHTALUECH;

J OpYA  BBIOJHEHUM YYE€OHBIX TPOEKTOB M  HCCIEJOBAHUN  pacHpeacisTh
00513aHHOCTH B I'PYIIIIE€ B COOTBETCTBUHU C ITOCTABJIEHHBIMU 3a/1a4aMU, CJICAUTh 3a BBIIIOJHEHUEM
IUlaHa JIeHCTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb TIPYIIIHL,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJIECUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y O0YUAIOIIUXCS YMEHHUI:

J MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHMSI BELIECTBa, KPUCTALIMYECKHE M aMopQHble Tena,
HACBILCHHBIN ¥ HEHACBILICHHBIN 1ap, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTUs,
TEIUIOBOM JIBUTATENb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil, JIEKTPUUECKOE I10JI€, IPOBOJHUKU
U TUBJIEKTPUKH, TIOCTOSHHBIN IEKTPUYECKUI TOK, MArHUTHOE T10JIE;

J pa3nuyath SIBIECHUA (TEIUIOBOE PACIIMPEHUE U CKaTUE, TeIIoNepeayda, TENI0Boe
paBHOBECHE, CMayMBaHUE, KallWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALUA, ILIaBICHHE,
KpUcTalu3anus (OTBepAeBaHUE), KUIIEHHE, TeIulonepenaya (TerIonpoOBOJHOCTb, KOHBEKIIMS,
U3JIyYEHHUE), ANEKTpU3alMs TeJl, B3aUMOJEHUCTBUE 3apsA0OB, JEHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, J€HCTBUE MAarHUTHOTO TOJIS HA IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHuTHas WHIYKIMs) 110 OMHMCAHHI0O UX XApaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

. pacno3HaBaTh MHPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOLIEM
MHUpE, B TOM 4YHcle (U3UYECKUE SBIECHUS B MPHUPOJE: IOBEPXHOCTHOE HATKEHHE U
KallWUISIPHBIE SIBJICHUSI B MPUPOJE, KPUCTAJUIBI B Ipupone, usiyueHue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE SIBJICHUS B
aTMocdepe, 3MEKTPUUECTBO KMBBIX OpPraHM3MOB, MarHUTHOE MoJsie 3eMid, Jpeid moirocos,
pOJIb MAarHUTHOTO MOJIA JJI JKM3HU Ha 3emile, MOJSIPHOE CUSHHUE, NPU 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYI0, BBIJIEIATH CYIIECTBEHHbBIE CBOMCTBA (IIPU3HAKU) (PU3HUECKUX
SIBIICHHIA,

J ONKCHIBATh M3y4YEHHbIE CBOWCTBAa Tel M (PU3MYECKHE SBJICHUS, HCIOJb3YS
buznyeckue BEJIUYUHBI (TemIepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO TEIUIOTHI, yJeIbHas
TETMIOEMKOCTh BEIECTBA, yJeJIbHAS TEIJIOTa IUIABJICHUS, YAeIbHas TEIUIoTa MapooOpa3oBaHUs,
yJlebHasl TEeMJIoTa CrOpaHus TOIUIMBA, KO (UIMEHT MOJIE3HOT0 JSHCTBUS TEIJIOBOM MAIllWHBI,
OTHOCHUTEINIbHAsl BIAXHOCTh BO3/yXa, OJIEKTPUUECKUH 3apsl, CHJla TOKa, 3JIEKTPHUECKOoe
HaIpsDKEHUE, COMPOTHBIIEHHWE NPOBOJHUKA, YyIEIbHOE CONPOTUBICHHE BellecTBa, padoTa U
MOIITHOCTb JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBaTh (PU3UYECKUNA CMBICI
UCTIOJIb3YEMBbIX BEIWYHH, 0003HAYEHUS U eTMHUIIBI (PU3NYECKUX BEJIMYMH, HAXOIUTH (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C APYTMMH BEIUYMHAMHU, CTPOUTH Tpapuku
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIIMYHH;

o XapakTepu3oBaTh CBOICTBA Tell, (PM3NYECKUE SIBICHUS M IMPOLECCHI, UCIOJb3Ys
OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA, MPHUHLIHAII
CYNEpHO3UIMK NoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsaja, 3akoH Oma ais
ydacTka Lenu, 3akoH Jxoyna—Jlenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMATUYECKOE BBIPAKEHHE;



J OOBSICHATH (PU3MYECKHE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYallUi MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATH IPUUUHHO-CIIEICTBEHHbBIE CBS3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpoH Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
bu3nUecKux sBICHUH, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

o pemath pacy€THble 3aayd B 2—3 JEWCTBUS, WUCHOJB3YS 3aKOHBI U (OPMYJIHI,
CBSI3bIBAIOIIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHSA 3aJaydl 3alMChIBATh
KpaTKoe YCJIOBUE, BBISBIIATh HEJOCTAaTOK JAHHBIX JUIS PEIeHHs 3a/laud, BbIOMpaTh 3aKOHBI U
(dopMynbl, HEOOXOAUMBIE sl €€ pelleHHs], IPOBOJUTh PAacUYEThl M CPABHUBATH IOJyYE€HHOE
3HaYeHHe (PU3NIECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

o pacrio3HaBaTh MpOOJIEMBl, KOTOPbIE MOXHO PELIUTh IPU HNOMOIIM (PU3UUYECKUX
METOJIOB, HCIOJIb3YySl OIMCAaHUE HCCIEJOBAHMs, BBIIEISATH IPOBEPSEMOE IMPEIOIO0KEHUE,
OLICHUBATh MIPABHILHOCTH MOPSIKA TIPOBEICHHSI UCCIICAOBAHUS, JIETIaTh BHIBOJIBL;

. NPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (HU3MYECKUX SBICHUN WIH (U3NIECKUX
CBOWMCTB Ten (KanmWUIApHBbIE SBJIECHUS, 3aBUCHUMOCTb [aBJIEHUS BO3/lyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTU Ipollecca OCTHIBAHMS W HArpeBaHUs IPH H3IYyYEeHUM OT IBeTa
u3yyarouie (morsiouaronieif) MoBEpXHOCTH, CKOPOCTb HCHApEHHs BOABI OT TEMIEpPaTyphl
KUAKOCTU U IJIOLAAHN €€ MOBEPXHOCTH, DJIEKTPU3ALMS TNl U B3aUMOJEHCTBUE 3JIEKTPUUECKUX
3apsiloB, B3aMMOJICHICTBME TOCTOSHHBIX MAarHUTOB, BHM3YyalM3allUs MAarHUTHBIX IOJIeH
IOCTOSIHHBIX MAarHUTOB, IEWCTBUS MAarHUTHOTO IIOJS Ha NPOBOJHMK C TOKOM, CBOWCTBA
AIIEKTPOMAarHuTa, CBOWCTBA  AJIEKTPOJABMIraTeNsl IOCTOSHHOIO TOKa):  (OpMyIHpOBaTh
IpoBepsieMble TPEANOI0KEHUS, cOoOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOro 0O0Opy/10BaHUS,
OTIHCHIBATH XOJI OTBITAa U (POPMYITUPOBATH BHIBOJIBI;

J BBIMIOJIHATh TIPSMBIE W3MEPEHUS] TEMIIEPaTyphbl, OTHOCHUTEIFHOW BIAKHOCTH
BO3/yXa, CWJIbl TOKa, HANpPSHKEHHUS C MCIIOJb30BAaHMEM aHAJIOTOBBIX NPUOOPOB M JIATUUKOB
(Gu3MUecKuX BEIUYMH, CPAaBHMBATh PE3YJbTAaThl M3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOMN
MIOTPEIIHOCTH;

. IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OHOMN (PU3MUECKON BETMYUHBI OT IPYroi
C HUCIOJB30BaHUEM IMPSMBIX HU3MEPEHHH (3aBUCHUMOCTh CONPOTHUBIIEHUS IMPOBOJHHKA OT €ro
JUIMHBI, TUIOIIAIN MOMEPEUYHOr0 CEUYEHUs U Y/AEIbHOTO CONPOTHBIIEHHUS BEIIECTBA MPOBOJHUKA,
CHJIBI TOKa, MJYLIEro uepe3 IMPOBOAHUK, OT HAINpPSDKEHUs HAa IPOBOJHUKE, HCCIEeIOBaHHE
MOCJEI0BATEIbHOTO M MApaUIeIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHUPOBATH
HCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAys MPEI0KEHHOMY IUIaHYy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHUAE Tabnull M rpaduxoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

o NPOBOTUTh  KOCBEHHBIE  W3MepeHUs  (GU3WYecKuXx  BenuuuH  (yJernpHas
TETIOEMKOCTh BEIECTBA, CONPOTHUBIECHHE MPOBOJHUKA, pad0Ta M MOIIHOCTh 3JIEKTPHUUYECKOTO
TOKa): IUIAHUPOBaTh M3MEPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
NIPEIO’KEHHON HHCTPYKIUH, ¥ BBIYUCIISITh 3HAYCHNE BEITUNINHBL;

J coOuolaTh MpaBHUja TEXHUKHM Oe30macHOCTH TNpu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

o XapaKkTepu30BaTh NMPHHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOIl Ha UX ONMUCAHMA (B TOM YHCIIE: CUCTEMAa OTOIUIEHUS JOMOB, THIPOMETD,
napoBast ~ TypOMHA,  aMImepMerp,  BOJIBTMETP, CUYETUMK  DJICKTPUYECKOM  SHEpPruH,
AIIEKTPOOCBETUTENbHBIE  NMPHOOpPBI,  HAarpeBaTelbHbIE  AIEKTPONPUOOPHl  (IIPUMEpHI),
JIEKTPUUECKUE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, HJIEKTPOABHUraTelb IOCTOSHHOTO TOKA),



UCMONb3Yysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHMM U HEOOXoauMble (U3MUecKue
3aKOHOMEPHOCTH;

J pacrio3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbIE IPUOOPHI 110
CXeMaM M CXEMAaTUYHbIM pHUCYHKaM (KHMJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETpP, IBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbI
JIEKTPUUECKUX IeNel C MOCIEeIOBATENbHBIM U MapajuleIbHbIM COEIUHEHHUEM 3JEMEHTOB,
pasinyas ycJIOBHbIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUUIECKUX IIeTiel;

o IPUBOAUTH NpPUMEPHl (HAXOIUTh HMH(MOPMAIMIO O MPUMEpPax) IMPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEJIHEBHOW JKU3HM JJIs oOecriedeHus 0e301macHOCTH
npu oOpalieHuu ¢ MpudopaMM W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUs 370POBbI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEJCHUS B OKpY Kalollel cpeie;

o OCYIIECTBIISATh MOUCK MH(MOpMAIK (PU3NIECKOro coaepkanus B MHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAaHUN M MyTEM CpaBHEHMs JIONMOJIHUTENBHBIX HCTOUYHUKOB BBIJICINSAThH
UH(POPMALIKIO, KOTOpast SIBJIAETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

J UCMOJIb30BaTh IPU BBIIOJHEHUHM Y4YEOHBIX 3aJaHUNl HAay4yHO--HOMYJSPHYIO
auTeparypy (pU3MUECKOro cojaep)KaHHs, CIPaBOYHBIE MaTepualbl, pecypcbl cetu HHTepHer,
BJIAJETh NpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOPMALUU W3 OJHON
3HAKOBOW CHCTEMBI B IPYIYIO;

J CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHs, 00001mIas
UHGOPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM UYHUCIIE MyOJINYHO
IIPEJCTABIISITh PE3YJIbTaThl MPOECKTHOM WM HCCIENOBATEIbCKON JEATENBHOCTH, INPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHbIN MOHATUHHBIA ammapatr Kypca (U3UKH, COINpPOBOXKAATH
BBICTYIUICHHE ITPE3EHTALNEM;

J IIPU BBHINOJHEHUH YyYEOHBIX MPOEKTOB M HCCIENOBAaHUIN (PU3NUYECKUX MPOIIECCOB
pacnpenenaTb 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Jja4aMH, CIEAUTH 3a
BBINIOJIHEHUEM IIJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JCSATEIBHOCTb I'PYIIBI, BHICTPAaUBAaTh KOMMYHHMKaTUBHOE B3aUMOJEHCTBUE, MPOSBIISIL
TOTOBHOCTb pa3peiaTb KOHQIUKTHI.

K koHny oOyueHus B 9 kJiacce npeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypOBHE OynyT
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

o UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCYETa, MaTepHalbHas TOYKa, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIO JIBWXKEHHUs, Nedopmanus (ympyras, IUIacTHUECKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh M NEpEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPOE TEJO, HEHTP TSHKECTH TBEPAOTO TEla, paBHOBECHE, MEXaHMUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, MHQPa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbHIE BOJIHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTh, CIIEKTPBI UCIYCKaHUs W TOTJIONEHHs, anbda-, 6eTa- u
ramma-M3J1y4eHus, U30TOIbl, IAEpPHAsl YHEPTETHKA,;

J pas3nnyath sBJICHUsS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHENHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE IBH)XEHHE, KoJiebaTeabHOoe
JBIDKEHUE (3aTyXalollie M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBMIKEHHE,
OTpaXEHHE 3BYKA, IPSIMOJMHENHOE PpacHpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPAKCHHME CBETa, pa3jokKeHue Oenoro cBera B CHEKTP M CIOXKEHUE
CHEKTPAJIbHBIX IIBETOB, AMUCIEPCUSI CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHENYATOro CHEKTpa W3JIydeHHs) IO OINHCAHHMI0O UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;



J pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3NYECKUX SIBICHUN B OKPYXKAIOIIEM
Mupe (B TOM uucie (HU3NUecKHue SBJICHHS B MPUPOJE: MPHIMBBI U OTJIMUBBI, JBUKEHHE TUIAHET
ConHeyHOM cHUCTEMBbl, PEaKTUBHOE JBI)KEHUE KHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSACEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHaMH, 3XO0, IBETa TeJl, ONTHYECKUE
ABIIGHUSL B TpuUpojie, OHOJIOTHYECKOEe JEHCTBHE BHAUMOIO, YIbTPadUONETOBOTO H
PEHTTEHOBCKOTO U3Ty4eHHUI, €CTeCTBEHHBIM paguoakTUBHBIA (OH, KOCMHYECKHE JIyuH,
paZlOaKTUBHOE H3JIy4YEHUE MPHUPOAHBIX MUHEPAJIOB, JECHCTBUE PAAMOAKTUBHBIX M3IYy4EHUM Ha
OpraHu3M YeJOBEKa), MPU ATOM IEPEBOIUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIJIENIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3NUECKUX SBIICHUM;

J ONHKCBHIBATh M3YYECHHBIE CBOMCTBA Ten W (PU3MUECKUE SIBJICHUSA, HCIOIB3YS
dbuznyeckue BeNMYUHBI (CPEeIHSSE U MTHOBEHHAs! CKOPOCTh TeJia MPU HEPaBHOMEPHOM JIBHKEHUH,
YCKOpEHHUE, MepeMelleHue, MyThb, yrioBas CKOPOCTb, CHUJia TPEHHs, CUa YIPYroCTH, CHIIA
TSKECTH, YCKOpEeHUE CBOOOJHOIO NaJE€HUS, BeC Telld, HUMIYJIbC Tejla, HMILYJIbC CHUJIBL,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHLUUAIbHAsl JHEPrusi Tejia, MOJHATOrO HaJ
MOBEPXHOCTHIO 3EMJIM, MOTEHIMANbHAS SHEPTUsl CXKATOW MPYXKUHBI, KUHETUYECKAash DHEPIHs,
MOJIHAS MEXaHUYeCKasi YJHEPIHsl, IEPUO M 4acTOTa KoyieOaHMi, ATMHA BOJIHBI, TPOMKOCTD 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTeb MPEIOMIICHUS CPE/bl), IPU OMMCAHUU MPABUIBHO
TPAKTOBATh (PU3MUYECKHI CMBICI UCTIOIB3YEMBIX BEIMYMH, 0003HAYCHUS M SMHULIBI (PU3UIECKUX
BEJIMYMH, HAaXOIUTh (POPMYIbI, CBS3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTHUMH
BEJIMYMHAMU, CTPOUTH rPaUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYUH;

J XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3WYECKUE SBICHUS WU IMPOLIECCHI, UCIONb3Ys
3aKOH COXPAHEHMsI DHEPruH, 3aKOH BCEMHPHOIO TATOTEHMs, NPHUHLHUI CYNEPHO3ULHUH CHUJ,
IPUHLIAIT OTHOCUTENbHOCTU ["anmiies, 3akoHbl Hpl0TOHA, 3aKOH COXPAaHEHUsI UMITYJIbCa, 3aKOHBI
OTpPaKEHMsI U NPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOrO M MAacCOBOTO UHCEN MPHU
SJIEPHBIX peaKklUsaX, IpU 3TOM JlaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIllUCBIBATh €TO
MaTEMAaTUYECKOE BBIPAKEHHUE;

. OO0BSICHATH (hU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallud TMPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPUYHMHHO--CJIEJICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JOTUYECKHX I1aroB ¢ ONMOpoi Ha 2—3 M3y4yeHHBIX CBOWCTBA
(bu3nyecKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemarh pacdy€THbIC 3a7addl (OMUpArONIUEcs Ha CHUCTeMy M3 2—-3 ypaBHEHHUH),
UCTIONB3Ysl 3aKOHBI M (hOpMYJIbI, CBSA3bIBaIOIIME (pU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/layM 3alMChIBaTh KPATKOE YCIOBME, BBISABIATH HENOCTAIOUIME WM H30BITOUHBIC
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IJI PELIEHUs, MPOBOJUTH PacUEThl U
OLICHUBATh PEAIMCTUYHOCTH IMOTYYEHHOIO 3HaYeHHs] PU3NUECKON BEJTMYHHBI,

J pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOUIN (HU3HUECKUX
METOJIOB, HCIOJB3Yysl OINUCAaHHE WCCIEIOBAHMS, BBIIEIATH MPOBEPSEMOE MPEIIOIOKEHHE,
OLICHMBAaTh  IPaBWIBHOCTh TOpSAKAa TNPOBEACHMUS  MCCIENOBAaHUA, Ji€JaTb  BBIBOABI,
UHTEPIPETHPOBATH PE3YNIbTAaThl HAOIIOIEHHUH U OIBITOB,;

o IPOBOJUTH OMBITH MO0 HAOIIOAECHUIO (U3UYECKUX SBICHUN MM (PU3NIECKUX
CBOMCTB Tell (M3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMsI SHEPIUHU, 3aBUCUMOCTb
nepuoAa KosiebaHM NPY)KMHHOTO MasATHHKA OT MacChl Tpy3a U KECTKOCTH TMPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTYAbl MaJbIX KOJE€OAHUU, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
pasyiokeHue Oeyoro cBeTa B CHEKTp, M3yYCHHE CBOWCTB M300pakeHHUs B IJIOCKOM 3epKajie U
CBOMCTB M300pakeHUs MpeIMeTa B COOMPAIOIeH THH3e, HAOMIOACHNE CIUTONTHBIX W THHEHYaThIX



CIIEKTPOB M3JyYCHHUsI): CaMOCTOSITEJIBHO COOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
000py/I0BaHUsI, OMMKUCHIBATH XOJI OTIBITA M €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

J MPOBOAMTH MPU HEOOXOMMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeAesis cpeHee
3HAUCHUE U3MEPSEMON BEeTMYUHEI ((POKYCHOE PacCTOSIHUE COOMPAIONIEH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

o NPOBOAWTH  HWCCIIECIOBAaHUE  3aBUCUMOCTEH  (U3MUYECKUX  BEIUYHH  C
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh MYTU OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HayalbHOM CKOPOCTH, MepHoja KojJeOaHWH MaTeMaTH4ecKoro MasiTHUKa OT
JUTMHBI HUTH, 3aBUCHMOCTH yIJIa OTPAXCHHS CBETa OT yIyia MaJCHUS W yria MPeIOMIICHUS OT
yria TaAeHus): IUIAHUPOBAaTh HCCIENOBAaHME, CAaMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
bukcupoBaTh pe3yabTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MYECKHX BEJIUYUH B BHJE TaOIUI] U
rpaduKoB, nenaTh BBHIBOJIBI 10 Pe3yIbTaTaM UCCIICTOBAHMS;

o MPOBOANTH KOCBEHHBbIE M3MEpEHUs (DU3MUECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHUE Tela MpU PABHOYCKOPEHHOM [IBUKEHUHM, YCKOpEHHE CBOOOJHOTO TaJieHus,
KECTKOCTD MPYXKUHBI, KOIPPUITMCHT TPSHHS CKOIBKCHUS, MEXaHUYECKasi padoTa U MOITHOCTb,
4acToTa M MEepPUoJ KoiueOaHU MaTeMAaTHYECKOTO U MPYKUHHOTO MAasTHHKOB, ONTHYECKAs CHJIa
coOuparomield  JHMH3BI, PAJAMOAKTUBHBIN  (OH): MIaHHpPOBaTH U3MEpEHUs, CcoOUpaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CIeAYS MPEI0KEHHON HHCTPYKILIUH,
BBIYMCIISATH 3HAYCHUE BEJIMIMHBI M aHATM3UPOBATH TIOTYyYECHHBIC PE3yJIbTAThI C YUETOM 3aJaHHON
IIOTPELIHOCTH U3MEPEHU;

. coOnroAarh MpaBWiia TEXHUKM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHNEM;
° pasiindaTtb OCHOBHBIC IIPpHU3HAKU HN3YUCHHBIX q)HSH‘-IGCKI/IX MO]IGJ'IGI\/'II

MaTepHaibHasi TOuKa, a0COIOTHO TBEPOE TENO, TOUSUHBI UCTOUHUK CBETA, Iy, TOHKas JIMH34,
IUTaHETapHasi MOZAEIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOTO SIpa;

o XapakTepu3oBaTh NMPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpOHl Ha WX OMHMCaHUs (B TOM 4YHCIE: CIUAOMETP, JATUUKU MOJOKEHHUS,
paccTOsiHUA U YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, HEepUcKol, (oToanmapar, ONTHYECKUE
CBETOBOJIbl, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONb3ys 3HAHUS O CBOMCTBAX
bu3nueckux sSBIECHUNA U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

J UCIIONIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPHU pEIIeHUH yuyeOHO--
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS U300pakeHUI B TNIOCKOM 3€pKajie U
cobuparoIie TMH3e;

J NOPUBOANUTH TPUMEPHl (HAXOIUTh HMH(GOPMAIMIO O MPUMEpPax) MPAKTUIECKOTIO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWH B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpaleHuu ¢ NpudopaMM U TEXHHUUECKUMH YCTPONMCTBAMHM, COXpPAHEHHs 30pPOBbS U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpY KaloIlei cpejie;

J OCYILECTBIISATh MOUCK HMH(pOpMauu (u3ndeckoro cojaepkanust B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOUCKOBBI  3ampoc, HAXOMUThb IYTH  ONpeNeeHus
JIOCTOBEPHOCTH MOJYYEHHON MH(POPMALUK Ha OCHOBE MMEIOIIUXCS 3HAHUH M JONOJHUTEIbHBIX
HNCTOYHUKOB;

o UCMOJIb30BaTh TPU BBIIOJHEHUHM Y4YEOHBIX 3aJaHUil Hay4HO--IIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOro coAep’KaHMs, CIIPABOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer,
BJIAJCTh MpHUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, INpeoOpa3oBaHMs WHPOPMALUU U3 OIHOMN
3HAKOBOU CHUCTEMBI B IPYTYIO;



J co3/laBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMallMU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJEpKaHusl, MyOJIUYHO MPEICTaBIATh
pe3ysabTaThl MPOEKTHOM WM HCCIENOBATEIbCKON JEATENBHOCTH, IPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh U3YUCHHBIN TOHATHIHBIA anmapaTt u3y4aeMoro pasjena (pU3uKd U CONpOBOKAATH
BBICTYIUICHHE IIPE3CHTALMEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.
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7 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonTposbHbie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3uka - HayKa o0 MPUPO/Ie 2 bubmorexa IOK
' YKa O TPHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHCCICHE BEMITHHbL https://m.edsoo.ru/7f{416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 Bubnmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pasnean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHUH BelleCTBA

2.1 CTtpoenue BelecTna 1 bubmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JBH>keHue 1 B3aUMOJICHCTBUE YaCTHIL ) | bu6mmorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TperaTHbhIE COCTOSIHHSI BEIIECTBA hitps://m.cdsoo.ru/7f416194
Wroro no pazmeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
buo OK
3.1 MexaHuueckoe OBMKEHHE 3 nommorexa [

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




bu6mmoreka [IOK

3.2 " 4
HEPHIAL, Macea, IIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuia. B 14
A, BRI https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [JOK
' TeJaMH, JKUJIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOCpepHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P
> aboTa 1 MoUHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 I1 5
POCTRIE MEXQHHSMEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanirecias oHeprits 4 https:/m.edsoo.ru/7416194
Uroro no pazgeny 12
IMoBTOpeHue 2

[IpomesxyTouHas arTectanus
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8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM (uudposbie)
Ne n/m Kourpoubnbie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa IOK
’ P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
SIDIOBHIS HPOHECChl > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIeKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnnoreka [JOK
’ U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 7 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHDIC ABICHILT https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
[ToBTOpEHNME 2
[IpomesxyTouHas arTectanus 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne ni/mm P Konrpoabnsie IIpakruuyeckue (ubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro 10 | bubnunoreka LIOK
) OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.2 B i 20 1 3
SAMMOAICHCTBHE TE https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
1. 1
3 3AKOHBI COXpAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexann4yeckue K0J1e0aHUS M BOJIHBI
bu6mmoreka IIOK
2.1 M 0 7 3
CXAHHHCCIIE ROMChaHHA https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2.2 M . 1
CXAHIHECKHE BOIHbI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubnuotexa [JOK
' AJICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7t41a4a6
Htoro no paszneny 6




Pa3pen 4. CBeToBbIe fIBJICHUSA

4.1 3aKOHBI paclpoCTPaHEHHUS CBETa 6 2 bubmmorexa [OK
' Pactpoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 https-//m.edsoo.ru/7f41 ada6
bubnuoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pazgea S. KBaHnToBbI€ SIBJICHUSA
5.1 Hcnyckanue v morionieHrue cBeTa aToMOM 4 1 bubmmorexa [OK
’ 4 t https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aTOMHOTrO sijipa 6 1 Bubmmorexa [OK
' POCHHE ATOMHOTO AP https://m.edsoo.ru/7f41a4a6
bu6mmoteka IIOK
53 A 7 1
JIEPHBIE PEAKITUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTenbHO - 00001IAKOIIUI MOLYIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 5 ) bubmuoreka [JOK
’ Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
‘ [Ipomexxyrounas arrecranus 1
Uroro no pazaeny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 27
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