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MNOACHUTEJIBHAS 3AIINCKA
[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueid mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yJbTaTaM  OOy4YeHHs, a  TakkKe  MEXKIPEIAMETHBIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa3oBaHMUs.
[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojaam
o0ydeHust (1o Kjiaccam), TNpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA I[PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YI€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HaubOosee scHble oOpa3lpl MPUMEHEHHMs HAy4HOIO MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTbD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHBIE U MCIOJb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTBepxk1€HHONW pemenneM Kosmermn MunncrepeTBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YUEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YEHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOArOTOBKA K JalibHEHIIIeMYy OOYyUEHHUIO0 B 3TOM
HalpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e [puoOpeTeHHe 3HAHWK O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBIACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YyMEHUW HAOMIOJATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BaHUEM
MU3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3WKH, aHaJN3 M KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenmne ¢usuku (0a30BbIif ypOBEHb) HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTellb JAejaeT BhIOOp NMPOBENEHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIUXcsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hH3HKe.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemnocTs U3MepeHui. MexayHapoiHas CUCTEMa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBeHHble HayKd M3y4yaroT NMpUpony. EcTecTBeHHO-Hay4HBbIH
METOJ IO3HaHMA: HaOIIO/IEHUE, IIOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBUKEHHME THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmonaemMoro spieHus. Onucanue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuyeckue MpuOOPH U MPOIEAypa MPSIMBIX M3MEPEHUN aHAJOTOBBIM M IIH(PPOBBHIM
npuopom.

OnpezeneHue LEeHbI eJIEHUS KalIbl U3MEPUTEIBHOI0 pUodopa.

W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Onpenenenue pasMepoB MajbIX TE.

N3mepenue Temmeparypbl HpU IHOMOIIM JKUAKOCTHOTO TEPMOMETpa MU JaTdMKa
TEMIIEPATYPHI.

No oabkow

8. IlpoBemeHue wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MYIEHHOTO0 TOPU30HTAJIHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyanbHbIe CBEICHHUA O CTPOCHHMH BeILECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBmwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKCHHUS YacCTHI[ C TEMIIEpaTypOH.
bpoynoBckoe nBuxenue, auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHMSL BELIECTBA: CTPOEHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teda. B3anMocBsA3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX UM UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.

3. HaGmionenue siBIeHUM, OOBACHSIIONINXCSA MPUTSHKCHUEM WM OTTAIKMBAHHUEM YaCTHIL

BElIEeCTBaA.

4. OrneHkKa IMaMeTpa aToMa METOJIOM PsIIOB (C UCTOb30BaHueM (pororpaduwii).

5. OmnbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

6. OmnbIThl IO OOHAPYKEHUIO JEHUCTBUS CUII MOJIEKYIIIPHOTO MPUTSIKEHUS

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE JABWKEeHHE. CKOPOCTH.
Cpenssist cKOpoCTb ITPY HEPAaBHOMEPHOM JBMKEHUH. Pacd€T MyTH 1 BpEMEHU BUKEHUS.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHHUS
CKOpOCTH JBHXKEHHUS Tel. Macca kak Mepa uMHepTHOCTH Tena. IlnotHocth BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakrepucTuka B3aumozeicrBus Tten. Cwia ynpyroctd M 3akoH ['yka.
H3mepeHue cuiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuia Tspkectu. Cuia
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnojkeHue cuil, HAaIpaBJICHHBIX I10
ozHO# npsimoil. PaBHozelcTBytomas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOS.
TpeHune B npupozie U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

N3mepenne CKOpOoCTH IPSIMOJIMHEUHOTO IBUKECHHUS.
HaOnronenue siBlieHUs] MHEPLIKU.

HaOnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

NoabwdeE

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbl TPEHUSI CKOJIbKEHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCs IOBEPXHOCTEH.
8. OmpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKCHHS (IIapHKa B KUIAKOCTH, MOJCITH
IIEKTPUICCKOTO aBTOMOOWJIS M TaK Jlaee).
9. Ompenenenue cpenHell CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
MJIOCKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. Ompenenenuie NIOTHOCTH TBEPAOIO TeEINA.

2. M3yueHuwe 3aBUCHMOCTH pacTshkeHHS (Aedopmamuu) MNpyKUHBI OT MPHIOKEHHON

CHUJIBL.
3. H3yueHue 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI JABJICHUS M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT o0bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHunHBI CylIecTBOBaHUS BO3TYLIHON
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenue atmochepHOro aBlieHHs. 3aBHUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO JaBICHHUS.

ok wn ke



6. 3aBHCUMOCTh BBITAJKHBAIONMIEH CHJIBI OT O00BEMa TOTPYKEHHOW YacTH Tela H
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue 1miaBaHHs TeJN: IUIaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeNa U JKUJKOCTH.

9. IIpoBepka HE3aBHCHUMOCTH BBITAIIKUBAIOLICH CHIIBL, JEHCTBYIOIIEH Ha TElIO B
KUJKOCTH, OT Macchl Tela.

10. OmbITBI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIBI, ACHCTBYIOIICH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOIN B KUAKOCTh YaCTU TeJia U OT IIOTHOCTH
KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue BbITANKHUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TeJNO, IMOTPYXKEHHOE B

JKUJIKOCTb.

2. HWccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEéMa MOTPYKEHHON B )KHIIKOCTh
YacTH TeJIa.

3. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE JIOJKH W OIpeneieHue eé
rpy30I10AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHermueckas W TnOTeHIManbHas dHeprus. [IpeBpaiieHue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B JPYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

2. HzydeHue 3aKkOHA COXpPAHEHUSI MEXaHHMUECKOW YHEPTUH.

3. Ompenenenue pabOThl CHUIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHHUU Tela IO

TOPU30HTAILHON TOBEPXHOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HUccnenoBanue ycioBUil paBHOBECHS pblyara.

2. Wzmepenue KIIJ] HakI0HHO MI0CKOCTH.

8 KUIACC

Paspnen 6. TenuioBblie siBJICHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO--KMHETHYECKOW TEOPUN CTPOEHUS BelecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyJd. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KHIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWEe M KanWwUIIpHbIE siBIeHUs. TeruioBoe
pacIIpeHHe U CXKaTHE.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHMS YacTHL.
Buyrpennsis sHeprus. CnocoObl HM3MEHEHHs BHYTPEHHEH OJHEpPruu: TeIulonepeaadya u
coBepieHne padoThl. Busl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIH, U3TyUYECHHUE.

KonuuecTBO TEmIOTHL. YenbHas TEIIOEMKOCTH BeIecTBa. TermIooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. [lnaBrneHue um oTBepleBaHUE KPUCTAILTUMYECKUX



BE€IICCTB.

VnenpHas Teruora rutaBieHus. [lapooOpa3zoBanue u KoHAeHcarus. VcmapeHwue.

Kunenne. YnenbHas TemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunmunsr  pabotel TermoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATENIH U 3aLUATA OKPYKAIOIIEN CPEIBL.

3aK0H COXpaHEHUs U MPEBPAILICHUS SHEPTHUHU B TEIUIOBBIX MPOIEccax.
Hemoncmpayuu.
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17.
18.
19.
20.
21.

22.

23.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddys3un.

HaGtoieHne SIBICHUN CMauyMBaHUS M KAMJUIAPHBIX SIBJICHUH.

HabtoieHre TEmIoBOTo PacIInipeH st TEl.

N3menenue AaBJICHUS ra3a IpHU USMCHCHUU 00BéMa u Harp€BaHHuu UJIN OXJIAXKICHUU.
IIpaBuna u3zmMepeHus TeMIiepaTypsl.

Buipl Temionepenayn.

OxJ1axIeHUE TIPU COBEPIICHUN PaOOTHI.

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIaMHU.

. CpaBHeHUE TEMIO0EMKOCTEN Pa3InYHBIX BEILIECTB.

. HaGmroienue kunexus.

. HaGmroieHue noctostHCTBa TEMIIEPATyphl P TUIABICHUU.

. Mojienu TenioBbIX JBUTATENEH.

. Onpenenenue ynenbHON TEIIOTHI IUIABJICHUS JIbJIA.

. MccnenoBanue npouecca uCapeHus.

. Onpenenenue KoJaMyecTBa TEIUIOTHI, MOJYYEHHOTO BOJOM NpU TEIIOOOMEHEe ¢

Harp€TbiM METAJINIMYCCKUM HUJIIUHIAPOM.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHMUSL.

OMnBITHI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM CONIM WM caxapa.

OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OMNBITHI, JAEMOHCTPHUPYIOIIAE 3aBUCHUMOCTH JIaBIICHUS BO3JyXa OT €ro o0béMa
HarpeBaHUs WIH OXJIaKICHHUS.

[IpoBepka THUMOTE3bl JHUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

Habmroienue n3MeHeHus BHYTpEHHEH SHEpruu Tela B pe3ysbTaTe TeIulonepenadyu U
paboThl BHEITHHUX CHIL

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

UccnenoBanue siBIeHUS TEMI000MEHA ITPU CMEIIMBAHUHT XOJIOTHON U TOPSYEH BOJIBI.
Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.
OrnpezneneHre OTHOCUTENBHON BIAXXKHOCTH BO3/yXa.

Pa3nes 7. JinekTpuyecKkue M MATHUTHBIC SIBJICHHS.

Onextpuzanus Tei. JlBa poja AJIEeKTpUYECKUX 3apsaoB. BiauMopelicTBue 3apsiKEHHBIX
Tes. 3akoH KyioHa (3aBUCHMMOCTB CHJIBI B3aUMOJEHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsI0B U PaCCTOSTHUS MEXy TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. IlpuHuun cynepnozunun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yYPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3aeKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

ONEKTPUYECKUI TOK. YCIOBUSI CYHIECTBOBAHMS JIJIEKTpUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBHSI SJIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onexrpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ConpoTUBIIEHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COSTUHEHUE ITPOBOHUKOB.

PaboTa 1 MOIIHOCTB AJEKTpUYECKOTO ToKa. 3akoH J[koymsi—JIeHa. DaeKkTpudecKkue 1enu
U TIOTPEOUTENH ICKTPUIECKON dHEpruun B ObITYy. KOpOTKOE 3aMBbIKaHHE.

ITocTosHHBIE MarHmThl. B3amMoAeHCTBHE NOCTOSHHBIX MArHMTOB. MarumTHOE TIIOJIe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Opcteaa. MarHuTHoe mose
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHue »IeKTpOMarHuToB B TeXHUKE. J[efiCTBUE MAarHUTHOTO TOJIsS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHrarelb IOCTOSHHOrO TOKa. lcmosb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuH. IlpaBuno  Jlenna.
Onekrporenepatop. CrnocoObl TOMyYEHHUs AJIEKTPUYECKOW SHEPruu. OJEKTPOCTAHIIUK Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.
JIBa pona IEeKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBHUE 3apsSHKEHHBIX TEJI.
YCTpoCTBO U IEHCTBHE IIEKTPOCKOIIA.
DnexTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MoaenvupoBaHi€e CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.
HMcTouyHMKH TTOCTOSTHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KHJIKOCTH.
. 'a30BBbIii pazps.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYECKOro HalpsKEHUsT BOJIbTMETPOM.
. PeoctaT 1 mara3uH conpoTUBIECHUMN.
. B3anMmoielicTBrEe MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH Pa3JIeJICHHs TTOJIFOCOB MarHUTA.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarHuTHOE moJie TOKa. DJIEKTPOMArHuT.
. JlelicTBuE€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HaMpaBJIEHUs] HHAYKIIMOHHOTO TOKA OT YCJIIOBUI €ro BO3HUKHOBEHUS.
. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.
. I3yueHue AeicTBUS MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
. KoHcTpynpoBanue u n3yueHue paboThl SJIEKTPOABUTATEIIS.

©CooNoOR~LDE
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28. Nsmepenue KIIJl snekTpoaBuraTebHON YCTAaHOBKH.

29. OnbITEL 10 MCCIIEOBAHUIO SIBJICHUS JIEKTPOMArHUTHONW HMHIYKIIMH: HCCIIEAOBAHUE
M3MEHEHUH 3HAYEeHMsI U HAIIPABJIECHUS MHAYKIIMOHHOI'O TOKa.

30. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HaIpsDKEHUs
Ha Hel.

31. Ompenenenue KI1/] narpeBatens.

32. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS IOCTOSIHHBIX MarHUTOB.

33. 3yueHne MAarHUTHOTO TIOJIi TIOCTOSIHHBIX MAarHUTOB MpPU HX OObEIUHEHUH U

pa3JieJIeHUN.

34. UccnenoBanue OeCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

35. [IpoBepka mpaBuiia CIOXKEHHS HANPSHKCHUHA NpPU TOCIEJOBATEIHHOM COCIUHEHUU

JIBYX PE3UCTOPOB.

36. IIpoBepka mpaBuia sl CUIIBI TOKA IIPU MapauIeIbHOM COEIMHEHUN PE3UCTOPOB.

37. OmnpeneneHue MEeKTPUIECKOro TOKa, UAYILETO Yepe3 pe3ucTop.

38. OmbITHI 110 HAOIIOCHUIO AIIEKTPHU3ALNHN T€Jl HHAYKIHUEH U TP COMTPUKOCHOBEHUH.

39. UccnenoBanue ASHCTBUS SJIEKTPUUECKOTO OIS Ha IPOBOJHUKHU U TUIIECKTPUKH.

40. Coopka u mpoBepKa padOoThI AJIEKTPUUECKOI 1IeTIH TOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. WUsmepenue u perynupoBaHHUe CUJIbI TOKA.

2. H3mepeHue U peryinupoBaHUE HAMIPSKCHHUS.

3. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKa, UAYIIETO Yepe3 PEe3UCTOp, OT COMPOTHUBIICHUS

pe3ucTopa U HanpsHKEHUs] Ha Pe3UCTOope.

4. OmnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  3JEKTPUYECKOIO  CONPOTHUBIICHUS

MIPOBOJIHUKA OT €r0 JUIMHBI, MJI0IIA 1 MONEPEYHOT0 CEUEHHS U MaTepuara.
5. OmpeneneHne MOIHOCTH U pabOThI 3JIEKTPUUECKOr0 TOKA, BBIIEIIEMON Ha pE3UCTOPE.
6. OnbITHI, JEMOHCTPHPYIONINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHUS KaTYIIKU C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBWXEHMs. PaBHOMepHOE mpsMoiuHEHHoe aBwxkeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOE JBH>KeHHe. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tejla IpH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMonuHelHoe aBmkenne. CBoOoaHoe nagenue. OnbITh
lanunes.

PaBHOMepHOe nBMXKEHHE MO OKpyXHOCTU. [lepuon u yacrora oOpamienus. Jlunelinas u
yra0Basi CKOpocTHU. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. IlpunHimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHs
MOKOS1, APYTHUE BUABI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSITOTEHUS. YCKOpPEHHE CBOOOIHOIO TMaJleHUs.
JBmwxenne mmianer Bokpyr Connma. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
HEPETPY3KH.

PaBHOBecue MaTepuanbHOU ToOUukH. AOComoTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec Tena. M3meHenue mmmyinbca. VIMmynbe cuibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TshKECTH, ynmpyroct, TpeHus. Cs3b

OHEPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

[ToreHmansHas sHeprus cxartoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NIyTeH U TPACKTOPUH ABMXKEHMsI OJHOIO M TOTO K€ Tejla OTHOCHUTEIIBHO
Pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUSI.

4. WccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABMKEHHMSL.

5. Habmronenue ABUXKEHMS Tella MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTEIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS TeJa OT MaccChl Tejla U IEHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TEJ.

9. H3menenwue Beca Tena Ipu yCKOPEHHOM JIBHKEHHH.

10. Iepenaya uMmysbca MpyU B3aUMOJICHCTBHHU Tell.

11. IlpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOICHCTBUHU Tell.

12. CoxpaHenue uMIysabca IpU HEYIPYroM B3aUMOIEHCTBHH.

13. Coxpanenue UMITyJIbca IpH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroieHre peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKOM HEPTUH MPU JBMXKEHUH TeJla MO IeHCTBUEM NPYKUHBI.

17. Onpenenenrie pa®OTBHl CHUJIBI TPEHHUS TPU PABHOMEPHOM JIBWKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

18. Onpenenenne pabOTHl CHIIBI YOPYroCTH NHpU THOABbEME Tpy3a C HCIOJIb30BaHHEM
HEMOABMKHOTO U TOABUKHOTO OJIOKOB.

19. M3yueHne 3akOoHa COXPAHEHUS SHEPTUH.

20. UccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIKEHUH 0€3
Ha4yaJbHOU CKOPOCTH.

21. IIpoBepka THINOTE3Bl: €CIM TPH PABHOYCKOPEHHOM [BM)KEHHUH 0e3 HauyalbHOU
CKOPOCTM IyTH OTHOCSTCS KaK psii HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIHNE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

22. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

23. KoHcTpynpoBaHue TpakTa Uil pa3rOHAa W JajbHEHIIET0 PaBHOMEPHOTO IBIIKEHUS
HIapUKa WIH TEIEKKH.

24. OnpeneneHue CpeaHed CKOPOCTU CKOJBKEHHUS OpycKa WM ABMKEHHs IHIapHKa I10

HaAKJIOHHOH INIOCKOCTH.

Jlabopamopnwvie pabomot u onvimol.

1.

OmperneneHne yYCKOpPEHHsI Tella HPH PABHOYCKOPEHHOM JIBIDKCHHH MO HAKJIOHHOM
TUIOCKOCTH.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne xECTKOCTH TPYKHUHBI.



Pa3znen 9. Mexanun4deckue KoJie0aHUs U BOJIHBI.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, YacToTa,
amIuTyna. MarematudecKuil M NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxneHnble koneOanusi. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Omnpenenenue 4acTOThl U Meproia KoneOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHUMOCTH MEpHOJa KOJNeOaHWN MPY>KMHHOTO MasTHHKa OT MaccChl
rpysa.

9. OnbITel, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoJia KOJEOaHWH TPYKHHHOTO

MasTHUKA OT MACChI IPy3a U KECTKOCTU NIPYKUHBI.

Jlabopamopnwsie pabomot u onvimeol.

1. Ompenenenuie 4aCTOThI U IEpUOAA KOJEOAHUNH MATEMaTUYECKOTO MasiTHUKA.

2. HWccnemoBanue 3aBUCHMOCTH TEepHOJa KOJEOAHWUH MOJBEMICHHOTO K HHUTH Tpy3a OT

JUTMHBI HUTH.
3. IIpoBepka HE3aBUCMMOCTH MEpHOAA KoeOaHWU Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl Ipy3a.

4. VI3mepeHue yckopeHUsi CBOOOIHOTO Ma/IeHus.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

ONEKTPOMarHUTHOE TNOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.

OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOHCTBa CBETA.

Jlabopamopuvie pabomul u onvimel.

1. H3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNedoHa.

Paszpnen 11. CBeroBble siBICHHS.

JlyueBasg monenb cBera. Mcrounuku cera. lIpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

ITpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nydeir B numuze. OnTmdeckas cucteMa ¢oToammapara, MHKPOCKOMa H
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.

LNk wdE

Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. CliojkeHue CrIeKTpaIbHBIX [[BETOB.
Hucnepcus ceera.



Hemoncmpayuu.
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14.
15.
16.

17.

[IpssMonMHENHOE PaCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomienue cBera.

OnTuyeckuii CBETOBO.

Xon styueit B coOMparomei Junse.

XoJ1 1ydeil B pacCcerBarolei JIMH3E.

[Tony4yenne n3o00paxeHuit C MOMOIIBIO JIUH3.

[Tpuniun aeictBus goroarnmapara, MUKPOCKONA U TEIECKOIA.

. Monens riasa.

. Paznoxenue 6eroro cBera B CIIEKT).

. [Tomyuenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

. UccrienoBanue 3aBUCHUMOCTH yIUIa MPEJIOMIIEHHS] CBETOBOIO Jiyda OT yrja NaJeHus Ha

IPaHUILIE «BO3LYX—CTEKIION.

Omnpenenenne GOKyCHOrO pacCTOSHUS M ONTHUYECKOI CUIIbI COOMPAOILEH JTHH3BL.
OmnbIThI 10 PA3I0XKEHUIO OETIOr0 CBETA B CIIEKTP.

OmnbITHl 1O BOCHPUATHIO I[BETA NPEIMETOB IPU HMX HAOIIONEHHM 4Yepe3 IIBETOBHIC
(GUIBTPBL.

N3ydyeHue xapakTepuCTHK N300pa)KeHUs MIpeMeTa B INIOCKOM 3epKalle.

Jlabopamopnwsie pabomot u onvimeol.

1.
2.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Pa3znen 12. KBanToBble siBJIEHHUS.
OmnsiThl Pesepdopaa n nnanerapHas mozens aroma. Moaenb atoma bopa. Mcenyckanue u
IIOTJIONIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. AJbda-, Oeta- W ramma-uznydeHus. CTpOeHHE AaTOMHOTO spa.
Hyknonnass moxens atomHoro siapa. W3orombel. PammoaktuBHble mnpeBpaumieHus. Ilepuon
noJtypacnaaa aTOMHBIX sJIep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO0 U MACCOBOTO YMCE. DHEPTUs CBSI3U
aToMHBIX sifep. CBsi3b Macchl U SHepruu. Peakiuu cuHTe3a u AeneHust sanep. VcTouHuku
sHeprun CoJlHLIA U 3BE3I.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3TYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

NoakwhE

CrexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

Cnextp Bogopo/a.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOMINX U3TYyISHH.

Perucrpanus nznydenusi npupoOAHBIX MUHEPAIOB U MIPOTYKTOB.
HabnroieHre CruIonIHbIX U TMHEWYAThIX CTIEKTPOB M3ITYYCHHUS.

Jlabopamopnwvie pabomot u onvimol.

1.

2.

HccnenoBanne TPEeKOB: HM3MEPEHHE SHEPTrHM YacCTHIBI 10 TOPMO3HOMY MYTH (IO
¢dororpadusim).
W3mepenue paanoakTUBHOTO (hoHa.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.



[ToBTOpUTENBEHO--00001IAIONNIT  MOAY/Ab MpeAHAa3HAuYeH MJig CUCTeMAaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHKS U OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MPU U3YICHUU
BCEro Kypca (pM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3yuyeHUHM JAHHOTO MOJIYJS pEATU3ylOTCd M CHCTEMaTU3UPYIOTCS — BUIbBI
NESATEIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCredYmBacTCs JOCTHKEHHE TMPEAMETHBIX U
METANPEIMETHBIX TJIAHHUPYEMBIX Pe3yIbTaTOB 00y4eHHs, (HOPMUPYETCS €CTECTBEHHOHAYJIHAs
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (U3NUYECKUE SBJICHMS, MPUMEHsS IOJyYeHHbIE 3HAHUA,
peliaTth 3a7a4u, B TOM YHCIIe KAYECTBCHHBIE M SKCIIEPUMEHTAIILHBIC.

[TpuHIMIHATHHO AEATEIHPHOCTHBIA XapakTep HaHHOTO pa3jelia pean3yeTcs 3a CUéT TOTo,
4TO 00yYaroLIUeCs BBITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IPEAaraercs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI paclo3HaBaTh U HAYYHO OOBSACHATH (DU3MUECKUE SBIICHUS
B OKPYKaroUIed MPUPOIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NYCCKUX SBJICHHUMA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI Hamboyiee Ba)XXKHBIX JOCTH)KEHHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUU HA OCHOBE
3aKOHA MPEBPAIICHUS i COXPAHCHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMUpPOBaHBI CIEAYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

- MPOSIBIICHHE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHUIO POCCHICKOMN (Qu3ndeckoin
HayKW;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

- OCO3HaHHE BaKHOCTU MOPaJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

- BOCIIPHSITHE ICTCTHUYECKUX KadecTB (M3MUYECKON HAyKH: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HaHHWE IEHHOCTH (HM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JTFO003HATEIHLHOCTH, HHTEPECA K HCCIICI0BATEIIBCKON JCITEIILHOCTH,

5) dopMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAIBHOI0 0J1ar0NOJTyYHA:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpasza XKM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30MacHOTO TOBEACHUS Ha TPAHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHKE CBOETO MpaBa Ha ONIMOKY U TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHO€ Y4YaCTHE B PEIICHUU MPAKTHUYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHON
OpraHM3alfi, TopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOyIONINX B TOM YHUCIe U GU3NUYECKUX 3HAHHIA,

- UHTEpeC K MPAKTUYECKOMY H3yUeHUI0 Mpodeccuii, CBI3aHHBIX ¢ (U3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

- OpHWEHTAIMs Ha TpUMEHEeHWe (U3MYECKUX 3HAHWN IS perieHus 3amad B o0jacTu
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKH WX BO3MOXHBIX TOCIIEICTBUN
JUTSL OKpYKaloIlEen Cpeibl;

- OCO3HaHHME TI100aJTHFHOTO XapaKTepa SIKOJOTUUECKHUX MPOOJIeM U MyTel UX pelIeHNs;

8) ajanTannu K N3MEHAIOIIUMCS YCJI0OBHAM COLMATBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHITIOJHEHUH MCCICIOBAHUN W TPOEKTOB
(U3HUYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh, B (DOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM YHCIEe (OPMYIHPOBATH HJCH,
MOHSITHS, TUTIOTE3bI O (PU3MYECKUX 00BEKTaX U SIBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;



® - CTpeMJICHUE aHATM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;
e - OIICHKa CBOMUX JCHCTBHI € y4€TOM BIMSHHMS HAa OKPYXKAIOUIYIO Cpeay, BO3MOXKHBIX
[J100aBHBIX TOCIEACTBUM.
METANPEIMETHBIE PE3YJIbTATHI
B pesymbraTe ocBOeHHMs mTporpamMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuatomerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHUBEpCajbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
VHHUBEpCaIbHBIC yUeOHbBIE ICUCTBUS, PETYISTUBHBIC YHHBEPCATbHBIC yUCOHbBIE ICHCTBUS.
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBble JJornueckue aeiicTBuA:
® BBIABIIATH U XapPaKTEPU30BATh CYIIECCTBEHHBIC IPU3HAKN OOBEKTOB (SIBIICHUH ),
® YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIJIsi 000OIICHUS
U CpaBHEHUS;
® BBIABISATH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B pacCMaTpUBAEMBIX (aKTaxX, TaHHBIX H
HAOIIOIEHUSX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
® BBIIBIATh NPUYUHHO--CIICJCTBCHHBIC CBS3U NPH W3YYCHUU (U3HUSCKUX SIBIICHUU |
MPOLIECCOB, JIeNaTh BBIBOJABI C KCIOIb30BAHUEM JECAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NUECKUX BEITUYHH;
® CaMOCTOATENbHO BBIOMpaTh CMmoco0 pemieHUs y4eOHON  (u3nMyeckoil 3amadyu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASAIIETO C
Y4ETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).
ba3zoBbie ucciieqoBaTe/bCKHe ACHCTBUA!
®  HCIIOJIB30BATh BOMPOCKHI KaK MUCCIIEA0BATEIHCKUI HHCTPYMEHT TTO3HAHMUS;
® TMPOBOJUTH [0 CaMOCTOSATEIHHO COCTAaBJICHHOMY IUIAHY ONBIT, HECJIOKHBIH
(bU3HYEeCKU HIKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
® OICHUBATh Ha MPUMEHUMOCTh W JIOCTOBEPHOCTh MH(POPMAIHIO, TIOJYICHHYIO B XOJEC
WCCJICTOBAHMSI HITU SKCTICPUMEHTA;
® CaMOCTOATENBHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;
® [IPOTHO3UPOBATH BO3MOXKHOE JANIbHEHIIIee pa3BuTHe (PU3NIECKHUX MPOIECCOB, a TAKKe
BBIJIBUTATh TIPEIONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® TMPUMEHSTh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI W 3allpOChl MpU TOUCKE U OTOOpe
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKEHHON yueOHoM (hru3nueckoi 3a1auu;
® aHaJIM3UPOBATH, CHCTEMATU3UPOBATh M HWHTEPIPETHPOBATH MHPOPMAIHIO Pa3TUIHBIX
BUJIOB B (DOPM IpE/ICTABIICHHUS;
® CaMOCTOSTENHHO BBIOMpATh ONTHMANBHYIO (OopMy mpencTaBieHus WHPOPMAIUU H
WUTIOCTPUPOBATL pellaeMble 3a7a4d HECIOKHBIMH CXEMaMHM, JHarpaMMaMH, HHON
rpaduKol U UX KOMOMHAITUSIMU.
KoMMmyHuKaTHBHBIE YHHBepcAIbHbIE YUeOHbI€ eliCTBHUS:
e B X0lIe OOCYXKIeHHs Y4YeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPabOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBHICKA3hIBAThH HJICH,
HAIlCJICHHBIC Ha PeIlIeHUE 3a/1a4H U MOAJIepKaHne OJ1aroKenaTeIbHOCTH OOIIeHUS;



CONIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU AOPYIrux YYaCTHUKOB JOUajora,
OOHApY)KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAaThL BBIITOJIHEHHOI'O (bI/I?;I/I‘-IeCKOFO OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

INOHUMATb W HCIIOJB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ u HHI[HBHHyaHLHOfI paGOTbI
IPU PEIICHUU KOHKPETHOH (hru3nveckoi mpooIemsl;

NPUHUMATh LEId COBMECTHOW JEATEIBHOCTH, OpPraHW30BHIBATH JEHCTBUS 1O €&
JOCTHKCHUIO: PACIpeseNisiTh PO, 00CYKIaTh MPOIECCH U Pe3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTas KAadyeCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJI3Ja B OOMMA MHPOXYKT IO KPUTEPHUSM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX MNPUHATHS pEIIeHU (MHIUBUIYyaTbHOE,
MPUHSITHE PELICHUS B TPYIIIE, MPUHATHE PELICHHUH IPYIIOoN);

CaMOCTOSITENIbHO COCTABJISITh AJNTOPUTM pelIeHUs (U3NYECKON 3aladd WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MPEIJIaracMble BApUaHThI PEIICHUI;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTIDKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ IIPaBO APYIoro.

IMPEJIMETHBIE PE3YJIBTATDBI
K koniy oOyuenus B 7 kJiacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HUCIIOJIB30BATh IIOHSTHUA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAWHHUIBI (1)I/I?>I/I'-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,
arperatHble COCTOSIHHSI BemiecTBa (TBEPHIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHYECKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpPHUS,
paBHOJCHCTBYOIas cwia, aedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTbH,
COOOIIAIOIIUECS COCY/IBI;



pasnuyath siBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YacTHUI] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE NIBJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIABIMU
TEJIaMU, KUAKOCTSIMH | ra3aMu, aTMOC(EpHOE JaBJICHUE, ITIAaBaHUE Tell, IPEBPALICHUS
MEXaHUYECKOM SHEpIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KaIOLIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHUS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHMS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTro AaBICHHS HA JKMBOM OpraHu3M, IJIaBaHHUE DHIO,
pblYary B Tele 4YelOoBeKa, IIPU 3TOM IEPEeBOJUTHh MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOIMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3NUECKUE SBJICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJIA TSDKECTH, BEC Tella, CHUJla TPEHUs, [aBICHUE
(TBEpmOTO TENa, KUAKOCTH, Ta3a), BHITAJKWBAIONIAS CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QULIMEHT MO0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAJIbHAs 3HEPrusi), IpU ONMCAHUM IPABHIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
(GU3NUECKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3MUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(bU3UUECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U NPOLECCHl, HCIOIb3Ys
IpaBUia CIOXKEHHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIO)» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEPruu, MpPU OTOM JaBaThb CIIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3UYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Te€l, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-
-CJI€/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C ONOpPOM Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (QU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YA 3aKOHBI U (QOPMYJIBL,
CBsI3bIBalOIME (U3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a YCJIOBHUA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3WYECKHE BEIUUYMHBI B (POPMYINIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIC, HEOOXOAMMBIE IJISI PELICHUS
3a]a4, OLIEHUBATh PEATUCTUYHOCTh MOTYYEeHHON (U3UYECKOM BETNUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO pPEIIUTh MpPU TMOMOIIU (PUINYECKUX
METO/0OB, B OIIMCAaHWM MCCIEIOBAHMS BBIICIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
(rumotesy), paszauuaTh M HMHTEPIPETHPOBATH TMOJTYYEHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIbITA, JIaTh BBIBOJBI 10 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMble MPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATh X0/ OIBbITA U (POPMYIUPOBATH BHIBOJIBI;



BBITIOJIHATH MPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alMUCHIBATH
NOKa3aHUs IPUOOPOB € YUETOM 3aJaHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYLLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbBI TPEHUS OT IUIOLaau
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BBITAJIKHBAIOIEH
CHIIBI 0T 00BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMS TeJ, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIEelOBaHMsA, COOMpaTb YCTAHOBKY U BBIIOJHSTH
U3MEpEeHUs, cienys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOIy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MYECKMX BeIMYMH (IJIOTHOCTH BEUIECTBA
KHUJIKOCTM UM TBEPIOro Teja, CWJIa TPEHHUsI CKOJBXKEHUS, [aBJIE€HUE BO3/yXa,
BBITJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAs Ha MOrPY)KEHHOE B IKHJIKOCTb TeJoO,
KO3 QHUIMEHT TOJE3HOrO ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEATIOKECHHON
MHCTPYKLUU: [IPU BBIIOJIHEHUU W3MEPEHUI cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYCHNE UCKOMOW BEIUYHHBI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY Ibl, GapOMeTp, pbluar, MOJBUKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONMCaHUA (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ysl 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJIEHUM M HEOOXOTUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM >KU3HU [UId OOECledYeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOINXCS 3HAHUM U ITyTEM CPAaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIAENSITh HHGOPMAIUIO, KOTOpas SIBISIETCA MPOTUBOPEYUBON
WJTH MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(U3NYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIAJCTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaImu (pru3nyeckoro cojiepKaHus, B TOM YHCIe MyOIUYHO JenaTh



KpaTKHe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IPY BBIMOJHEHUH Y4EOHBIX MPOEKTOB M HUCCIEAOBAHUI pacrpenessTh 00I3aHHOCTH B
IPYyIIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEANUTD 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TI'PYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHECHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kJjacce mpeiMeTHBIE pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBAa, KPUCTAJUIMYECKHE U aMOp(HbIE Telna,
HACBIIICHHBIA U HEHACBILEHHBIH Map, BIAXKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUUECKOE
MoJi€, MPOBOJHHUKMA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHI TOK, MArHUTHOE
oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE paCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApPEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TeTIONPOBOIHOCTh, KOHBEKIIMS, W3JIYYCHHE), DJICKTPHU3allMs TEJ, B3aUMOJCHCTBUE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBHUE
MarHuTOB, JACHCTBME MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIAYKIUSA) 1O OINHUCAaHUI0 MX XapakTEepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONTUX TaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcie (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE U
KaMWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B TMpupojne, uzinydenue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTpUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOJIIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emiie, MOJSPHOE CHUSHUE, MPU ITOM MEPEBOJUTH MPAKTHUYECKYIO 33/1a4y B YYEOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHUIA,

OTMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (HU3UYECKUE SBJICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJENbHAs TEIUIOTAa IUIABJICHMS, YAEJIbHAass TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUHU
3apsd, CUJla TOKA, OJJIEKTPUYECKOE HAMNpPsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHUKA,
yIIeTbHOE COMPOTUBIIEHUE BEIIECTBA, pad0Ta U MOITHOCTh IEKTPHUECKOTO TOKA), IPH
OTNMCAaHUU TPABUIBHO TPAKTOBATh (PU3WUYECKHA CMBICT HWCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS U €IUHUIIBI (PU3NUYECKUX BEJIMYWH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE
TaHHY!0 (QHU3UYECKYl0 BEIWYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MYECKHe SBICHHUS M TPOIECCH, HCHOIb3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPUU CTPOECHHS BEIECTBA,
IOPUHLIMIT CYMEPHO3UIMKU ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUS
3apsiia, 3akoH Oma namsi ydactka menu, 3akoH Jlxoynsa—JIeHna, 3aKkoH cOXpaHeHUs



SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBaTh €ro
MaTEeMaTUYeCKOEe BHIPAXKECHHUE;

OOBSACHATH (PU3MUECKHE MPOIECCHl M CBONCTBA TN, B TOM YHCIE€ M B KOHTEKCTE
cuTyarui MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHUH, (U3HMUECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2—-3 JEWUCTBUSA, HCIOJB3YsA 3aKOHBI U (OPMYJIBL,
CBSI3bIBAaIOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 3aJadu
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBISBIIATH HEIOCTATOK JIAHHBIX JUIsI PELICHUS 3aJauH,
BbIOUpATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUEThI U
CPaBHHBATh MMOJTYYCHHOE 3HaUeHHE (PU3NUECKON BEIIMYUHBI C N3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNB3ysd  ONUCAaHHE  MCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHHE, OLEHUBATh MPABUIBHOCTh TOPSAKA MPOBEICHUS WCCIEIOBaHMUS,
JienaTh BBIBOJIBL;

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUIO (PU3NICCKUX SBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuIsipHBbIE SBIICHUS, 3aBUCHUMOCTH JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPaTypPhl, CKOPOCTH MPOIIecca OCTHIBAHUS U HarPEBAHUA MPU U3IYYEHUU OT LIBETa
u3yyarouiel  (morsomaronieil) MOBEPXHOCTH, CKOPOCTb HCHNApPEHHsl BOJBI  OT
TEMIIEpaTypbl JKHJKOCTH M IUIOMIAJAd €€ TOBEPXHOCTH, OJJIEKTpHU3AIUs Tel H
B3aUMOJICCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MarHWTOB,
BU3yaJIW3alisl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, AEMUCTBUSI MAarHUTHOTO TOJISI
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUI, CcOoOUpaTh
YCTAaHOBKY M3 TMPEIJIONKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNBITA W
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJIHSITH TMPSIMbIE U3MEPEHUsI TEMIIEPAaTyphl, OTHOCUTEIHLHON BIAXKHOCTH BO3/yXa,
CUJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
GU3MYECKUX BEJIMYMH, CpPaBHUBATh PE3yJbTaThl H3MEpPEHUN C y4E€TOM 3aJlaHHON
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYHMHBI OT IPYTOH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOT0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HAa TPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO COEJUHEHHH MPOBOJIHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUS, CIECIYs
PEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YNbTAThI MOJYYCHHON 3aBUCUMOCTU B BUJE
TabNuIl ¥ TpaduKOB, AeTIaTh BHIBOABI IO Pe3yabTaTaM UCCIIeIOBAHUS;

MPOBOANTHh KOCBEHHBIE M3MepeHUs (QU3NYECKUX BENUYHMH (yIeNbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, PA00Ta U MOIIHOCTH IJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
MPeJI0KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAUCHNE BEITHUUUHBI,

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
0o0opyIoBaHUEM;



XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB € OHNOPOM HAa MX ONHUCAHUA (B TOM YHUCIE: CUCTEMa OTOIUICHHS JJOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HAarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBAaX (PU3MUYECKUX SBIECHUH U
HEo0X0auMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTblE TEXHUUYECKUE YCTPOHCTBA M H3MEpPUTENIbHbIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIENOBaTEIbHBIM U MapaulelbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;
OPUBOAUTH TPHUMEPBl (HAXOAUTh MHGOPMAIMIO O MpPUMEpax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NIpU OOpalleHMH ¢ OpudopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHHsI 3JIOpOBbSI M COOJNIOJICHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYy’Karolel cpene;

OCYIIECTBIISITh MOMCK HH(pOpManuu (U3NIECKOro cojnepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SIBISETCS TMPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblE COOOLIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOTO COAEP)KaHUS, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITETBHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIB30BaTh M3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE TPE3EHTAIEH;

IpY BBIOJHEHUH YYeOHBIX MPOEKTOB W HCCICIOBAHWN (PU3MUECKUX MPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CJIEIUTh 32 BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBI BKIQJ B  JIEATENBHOCTh  TPYIINBI,  BBICTPAWBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoniy oOyuenus B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

UCIIOJIBb30BaTh IMOHSATHUS: CHCTEMA OTCUYETa, MaTepUalbHas TOYKa, TPACKTOpUs,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABMKEeHMs, nedopManus (ynpyras, miacTuueckas),
TpeHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Meperpy3ku, LIEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYyK M  yJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAIIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W TMorjiouleHus, anbda-, O6era- U ramma-
W3JIy4EHMS], U30TOIIbI, SACPHAst SHEPIeTHKA;



pa3iauuaTth SIBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSMOJIMHENHHOE ABW)KEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalollue W BBIHYXKACHHBIE KoJeOaHWs), pe30HaHC,
BOJIHOBOE JIBWJKCHHME, OTpPak€HHE 3ByKa, MPSIMOJIMHEHHOE pPacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, MI0JIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3jiokKeHUe
0eoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOro CHEKTpa W3JIY4EHHUS)
[0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (pU3HYecKoe SIBICHUE;

pacrio3HaBaTh MPOSABICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: NMPUIUBBL U OTJIUBBI, JBI)KEHUE IIAHET
ConHeyHOU cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKUE  SBJICHUS B  IpHUpPOJE, OHOJOrMYecKoe JACWCTBUE  BHJUMOIO,
yIAbTPa(uOIETOBOIO U PEHTICHOBCKOIO H3JIY4YE€HUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paiMOaKTUBHBIX U3IYy4EHUH HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 33aJauy B y4eOHYIO, BBIJICNIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHHHU,
YCKOpEHUE, MepeMellleHue, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHHUS, CHila YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHMsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPTUs CKATOW NPYKUHBI, KUHETHYECKast
SHEprus, MOJHasi MEXaHW4yecKas SHEeprus, NepuojJ M YacToTa KoJeOaHWH, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MTOKA3aTelb MPEIOMIICHUS
cpezbl), IPU ONUCAaHUM TMPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCHOJIb3yEeMBbIX
BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKHX BEJIUYMH, HAXOAUTH (OPMYIIBI,
CBS3BIBAIOLME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTh
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUECKHE SBJICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHUs PHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHMSI, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHsS M TIIPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO U
MaccoBOIO 4YHCEN TMpHU SJAEPHBIX pPEaKIusX, MpH 3TOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alIMChIBAaTh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

OO0BSACHATH (PpU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOpOoil Ha 2—
3 wu3ydeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pelaTth pacuéTHbIE 3aJa4l (ONMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCIIONb3Y
3aKOHBl M (DOpMyJIbl, CBsI3bIBAIOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KpAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WM



M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(bU3HYECKON BETMIMHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPhIE MOXXKHO PEUINTbh INPH MOMOIIM (PHU3UUECKUX
METOJIOB,  MCIIOJNb3ysd  ONHCaHHE  MCCICNOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLIEHUBATh MPAaBWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JieNiaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MIPOBOJMTH ONBITHI MO HAONIOIEHUIO (PU3UUECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Tel (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuojia Kojiebanuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJICOAHUM, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3Yy4YEeHHE CBOMCTB H300pakeHHUS B
IUIOCKOM 3€pKaJie M CBOWCTB W300paKeHHsI MpeaMera B coOMparomiel JIMH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
co0upath YCTaHOBKY U3 H30BITOYHOrO HAOOpa 000pYyI0BaHUS, OMUCKHIBATH XO/I OTBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

MPOBOANTh TPU HEOOXOAMMOCTH CEPHI0 MPSMBIX H3MEPEHUMU, OMpenessis cpelnHee
3HaYeHHEe u3MepsAeMoil BelUYUHBl ((POKYCHOE pacCTOSIHHE COOUparoie JIUH3BI),
000CHOBBIBAThH BBIOOP CII0C00a M3MEpEHUs (M3MEPUTEITHHOTO TPUOOPA);

MPOBOAMUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
NBIDKEHUM 0€3 HadalbHOH CKOpOCTH, TMepuoja KoJeOaHWHd MaTeMaTHdecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaXKEHUs CBETa OT yrja MaJeHus u
yIiia MpesoMIICHHs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOSTENILHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NUeCKUX BEIMYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJBKEHUS, MEXaHHUYecKas padora u
MOIITHOCTh, YacTOTa M TEpHOA KojeOaHWid MaTeMaTHYeCKOT0 W MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON HHCTPYKIMH, BBIYHCISATh 3HAYCHUE BETUMYUHBI U
AQHATM3UPOBATh TOJyUYEHHBIE pE3yJIbTaThl C YYETOM 3aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuia TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

pa3nuyaTth OCHOBHBIE TPU3HAKK H3YYEHHBIX (U3WYECKHX MOJENeH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHHK CBETa, JyY, TOHKas JIMH3a,
IUTaHeTapHast MOJIeNb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO S/pa;

XapakTepu30oBaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOKMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YHUCIIE: CIUJAOMETD, TATUUKU MOJIOKECHUS,
paccTOosSHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, oToanmapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;



HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHX YCTPOMWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparolei JuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O TMpHUMEpax) NPAKTHIECKOTrO
UCTIONIb30BaHUsl (M3MYECKUX 3HAHWKA B IOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOopaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh MOUCK UHPopManuu (Qusuyeckoro cojnepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJIHPYsI TOUCKOBBIA 3ampoC, HAXOIUTh IYTH OINPEACICHUS
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCIIOJIH30BATh MPU BBIMOJHEHNUN YUEOHBIX 3a/IaHUI HAYYHO--TIONYJSPHYIO JINTEPATypPy
(bu3NYECKOro CcoJep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBCHHBIC MTMCHbMECHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE WH(MOpMAIINH
U3 HECKOJBKUX HCTOYHUKOB (DH3UYECKOTO COACPIKAHHS, ITYOJUIHO TIPEACTABIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIIEI0BATEIbCKON ESITENIbHOCTH, IPU 3TOM IPaMOTHO
HCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3uKd u
COMpPOBOXKAAaTh BBICTYIUIGHHE Mpe3eHTalueld c y4y€TOM OCOOEHHOCTEH ayIuTopuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 ) - 2
vISHKa T HayKa 6 HpHpoae https://m.edsoo.ru/7f416194
1.2 dusnyecKkue BETMIUHBI 2 bubmorexa LIOK
' https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBI METO/ MTO3HAHUS 2 bubmorexa LIOK
' YA A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHHS O CTPOEHHH BellecTBa

2.1 CrtpoeHue BeliecTa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 9 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 hgpsjijll(;r:éel(dzg).ru 17§416194
Hroro mo pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/jieiicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194
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3.2 Huepnus, Macca, INIOTHOCTD 4 bubmorexa HOK
' I, 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14
33 Cuma. Bupt cun https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBineHus TBEPAbIMU 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlapietine KuaKocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTpYKEHHOE 7 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [JOK
51 Pabora u momtsocTs 3 https://m.edso00.ru/7f416194
5.2 IIpocTeie MEXAHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4
>3 CXAHITICCKAA SHEPTIA https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHC I CBOHCTRA BEMleCcTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 3
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 5
OCTOAHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHDBIC ABTCHT https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
JICKTPOMATHHTHAS HIY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 9
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9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uu@poBbie
Ne n/n P Kontpoabnbsie IlpakTuueckue (uidpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro 10 bubnnorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B i 20 1 2
SAHMOACHETBHE TeX https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 1
AROHDT COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJIHBI
bu6nmorexa LIOK
2.1 M 0 7 2
CXAITCCIIE KOTChAHA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1 2
CAMIHCCIHE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DIEeKTPOMarHuTHOE TOJe U bubnmnoreka [JOK
3.1 6 1
3JIEKTPOMArHUTHBHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paszneny 6
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Pa3nen 4. CBeToBbIE ABJICHUS

4.1 3aKOHBI pacIpPOCTPAHEHUS CBETA 6 1 bubmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 1
JIMH3BI U ONTUYECKUE MTPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6eoro cBera B CIIEKT 3 bubmorexa HOK
' p https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
51 Wcnyckanue 1 morionieHue cBeTa aToMOM 4 bubmorexa HOK
' Y = https://m.edsoo.ru/7f41a4a6
5.2 CTtpoenue aTOMHOIO gapa 6 1 bubmorexa HOK
' P AP https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
5.3 s 7 1
JICPHBIC PEAKITUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 bubmmnoreka HOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 12



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

