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INOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma no ¢gpuszuke Ha ypoBHE OCHOBHOTO O0IIETr0 00pa3oBaHMUsI COCTaBICHA
Ha OCHOBe TpeOoBaHWU K pe3ynbTaTaM OCBOCHHsS OCHOBHOH 0Opa3oBaTeIbHON MPOrPaMMBbI
OCHOBHOTO 00miero o0pa3oBaHMsA, MpeICTaBIeHHBIX B @DenepanbHOM TOCYAaPCTBEHHOM
o0pa3oBaTelbHOM CTaHAapTe OCHOBHOro obmiero oOpazosanus (IIpukaz MuHnpocserieHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHucrtepcTBoMm roctuiuu Poccuiickoit
Oenepannu 05.07.2021 1., per. Homep — 64101) (maee — ®I'OC OOO), a Takxke paboueit
nporpammel Bociutanuss MBOY «Bununckas COLI Ne2 um. MamyrtoBa A.A.», ¢ y4éToMm
Konnenuuu mnpenogaBaHus pycCKOro fA3blka W juTeparypbl B Poccuiickoii ®Penepanuu
(yrBepxknénHol pacnopspkenueM [IpaBurtenscrBa Poccuiickoit @enepanuu ot 9 anpens 2016 r.
Ne 637-p).

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEAMETA «®U3UKA»

[Iporpamma mo Qu3MKe HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJIEHAa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammsl, npeacraBieHHbx B DI'OC 00O, a Taxxke ¢ yuerom ¢eaepanbHOl pabodeil mporpaMmbl
Bocnutanus u Konueniuu npenosaBanus yueoHoro npeamera «dusukay.

Coneprxanue mporpaMMbl 1o (U3MKe HArpaBlieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYy4aroIMXCsl U OpPraHM3aLMI0 M3ydeHus (U3MKM Ha AEATeNbHOCTHOM ocHoBe. B
nporpamMMme 1o (hU3HMKe YYUTBHIBAIOTCS BOSMOXKHOCTH y4EOHOTO MpenMeTa B pealn3aluu TpeOoBaHMA
OI'OC OO0 Kk miIaHHpYyeMbIM JIMYHOCTHBIM U METallPEIMETHBIM pe3yjbTaTaM OOYYEHHUs, a TaKxkKe
MEXITPEIMETHBIE CBSI3W €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHHs.

[Iporpamma 1o ¢uU3MKE yCTAaHABIMBACT paclpeaeieHue ydyeOHOro Marepuaia 1O TofaM
o0yyeHus (IO KjlaccaM), MpejylaraeT MPUMEPHYIO IOCIEe0BATEIbHOCTh 3YUEHHs] TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEPIKAHUSI B yUeTe BO3PACTHBIX OCOOCHHOCTEH 00yJarOmuXcsl.

IIporpamma 1o ¢usuke pazpaboTaHa C IEIbI0 OKa3aHUS METOJAWYECKON MOMOIIU YYUTEIIO B
co3llaHuH paboUeil MPOrpamMMBbl 10 Y4€OHOMY MTPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3yIOIUM JJIsi €CTECTBEHHO-HAY4YHbIX YYEOHBIX MpPEJIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB M SIBICHUH, H3y4aeMbIX XUMHEH,
Ouosiorueil, actpoHoMuel M ¢usznyeckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpAa, TPEIOCTABISET Hanboee sicHble 00pa3iibl MPUMEHEHUSI HaydHOTO METO/1a TI03HaHUS,
TO €CTh CI0c00a MOTY4YEHHUs TOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 IIaBHBIX 3aja4 (pu3ndeckoro oOpa3oBaHMs B CTPYKType oOuiero oOpa3zoBaHHUsl COCTOUT B
(OopMHUPOBAHNUHN €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH U MHTEpeca K HayKe y 00y4aroImuxcsl.
Nzyuenne ¢puszukm Ha 0a30BOM YpOBHE MPENAIONATaeT OBJIAJCHHE CIECAYIOUIMMHA KOMIIETEHTHOCTSMH,
XapaKTepU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS;

e OIICHMBATH M MOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEOBAHUS;

e HHTEPIPETUPOBATh JAHHBIE WM HWCIOJIB30BATh HAYYHBIE JOKA3aTENbCTBA MJIsi TOTYYCHUS

BBIBOJIOB.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEIMETA «®PU3UKA»

[enu wu3yueHuss (U3MKKM HA YPOBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUs OIpPENETIEHB B
Konnenmun mnpenonaBanus ydeOHOro mpenmera «®Pusnka» B 00pa3oBaTENbHBIX OPraHHU3AIMIIX
Poccuiickoit ~ denepanuu, peadu3yrolIUX  OCHOBHbIE  00Ie00Opa3oBaTEelbHBIE  POrPaMMBL,
yTBepxkJieHHONW pemienneM Komterun MuHucrepcTtBa mnpocBemieHus Poccuiickoit  ®Deneparuun
(mpotoxoin ot 3 nekabpst 2019 roma Ne [TK4BH).

Hean n3yvyenus pU3nKu:



e TMpUOOpETeHHE MHTEpeca U CTPeMJICHUS OOY4YaloIIMXCS K HAyYHOMY H3YYEHHIO MPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM MeToAe TMOo3HaHus W (OPMHUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4eHHS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupOBaHUE NPEICTABICHUNA O POJU (GUMKH ISl PA3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHIA;

e pa3BUTHE TNPEICTABICHUH O BO3MOXKHBIX cdepax Oynymeld mnpodeccuoHanbHON
NEeSTENIbHOCTH, CBSI3aHHOW ¢ (DU3MKOM, MOATOTOBKA K AajibHEHIIeMy OOYyYEHHIO B 3TOM
HanpaBJICHUH.

JlocTuxkeHne STHX IieJied mporpamMmbl Mo (uU3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeIyIONUX 3a4ay:

e TMpuOOpeTeHHe 3HAHUN O TUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHUYECKHX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpETeHHE YMEHUI OMHCHIBATH M OOBACHATH (PU3UYECKUE SIBICHUS C HCIIOJIb30BAHHEM
MOJTYYECHHBIX 3HAHU;

e OCBOCHHME METOJIOB PEIICHHUS MPOCTEHIINX PACYETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PU3MUECKHIX
MoJIeNiell, TBOPYECKHUX M MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUUN HAOIIOATh MPUPOJHBIC SIBICHUS M BBINOJHATH OIBITHI, JTa0OPATOPHBIE
paboTBl W OIKCIEPUMEHTAJBHBIE HCCIEOBAHUS C HCIOJIB30BAHUEM HM3MEPUTEIBHBIX
pUOOPOB;

e OCBOCHHE TIpUEMOB pPabOTBl ¢ uHpoOpMaIMeH (U3HUECKOTO COJNEPKAaHUsS, BKIIIOYas
UH(OPMALIMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3MKH, aHAIU3 U KPUTUYECKOE OICHUBAHUE
uHpOpMaLNH;

e 3HAKOMCTBO cO cepamu NMpoPecCUOHANBHON NEATENbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSX (PHU3UIECKON HAYKH.

MECTO YYEBHOI'O ITIPEJMETA «bHOJIOTI'USI» B YUEBHOM IIJIAHE

Ha wusyuenue ¢usuku (6a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 00IIero oOpazoBaHUs
oTtBoauTCs 238 "acoB: B 7-M kiacce — 68 yacoB (2 yaca B Heneno), B 8-M kiacce — 68 yacoB (2 vaca B
Hezento), B 9-m kinacce — 102 gaca (3 yaca B HeZIeN0).
[Ipennaraemplii B mnporpaMMme MO (QHU3UMKE MEepedyeHb J1abopaTOPHBIX pabOT U ONBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, yUUTelNb JIeJaeT BRIOOp MPOBeIeHUs TaO0PaTOPHBIX padOT U OIBITOB C
YYETOM HWHIMBHIYaTbHBIX OCOOCHHOCTEH OOYYaromMXCsl, CIUCKAa SKCIEPUMEHTAIBHBIX 3aJlaHHi,
MpeagaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hH3HKeE.

COAEPKXAHUE YYEBHOI'O ITPEIMETA
7-# KJ1ace
Paszpnen 1. ®dusuka u ee poJib B NO3HAHUM OKPYKaIOLIEro Mupa.
®dusuka — Hayka o npupone. SABnenuss npuponapl. PU3NYECKUE SBICHUS: MEXaHUYECKHE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeMW4YMHbL. M3mepenue ¢usmueckux BenuuuH. Pusnyeckue npuoOopsl. [lorpenrHocTs
n3MepeHnil. MexyHapoaHas CUCTEMA €NHULL.
Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKH H3y4daloT mpupoay. EcTecTBeHHO-Hay4HBI MeTO.X
MO3HAHUS: HAOMIOIEHHE, MMOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHUE TUIOTE3, IKCHEPUMEHT I10
IpOBEpKe Tumnore3, oObsCHeHHEe HalOmonaemoro spieHus. OnucaHnue (QU3NUYECKUX SBICHUNA C
IOMOIIBIO MOJIEIIEN.
JdemMoHcTpanuu.



1. MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBIICHUSI.
2. ®usnyeckue NpUOOPHI U TpOIEaypa MNPSIMBIX H3MEPEHUH aHAJIOTOBBIM M LU(PPOBBIM
puoOpoOM.
JlaGopaTopHble paGoThI U ONBITHI.
Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHHOTO MpHoopa.
N3mepenue paccTossHUMN.
N3mepenue o6beMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenre pa3smMepoB MaJIbIX TEIl.
N3mepenue temiiepaTypsl Py MOMOIIY KUJIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI.
[IpoBenenue uccnea0BaHus MO MPOBEPKE TMIOTE3bI: AATBHOCTD 0JIETa [IapUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
Pasnea 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUU BellleCTBA.
CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OIBITHI, JOKa3bIBalOIIME JIUCKPETHOE
CTpOCHHE BEIECTBA.
JIBrxenue uvactull BemiecTBa. CBs3b CKOPOCTH JBMKEHHUS YacTHI] ¢ Temmeparypoil. bpoyHoBckoe
neuxkenue, 1uddysus. BzaumonelicTBre 4acTull BelIecTBa: MPUTSHKEHUE U OTTAJIKUBaHHE.
ArperaTtHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE Ia30B, KUAKOCTENH U TBEPIBIX (KPUCTAIUIMUECKUX) TEIl.
B3aumocBsi3p MeXIy CBOWCTBaMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
JdeMoncTpanum.
1. Habmonenue OpOyHOBCKOTO JBU)KECHUSI.
2. HaGmonenue nuddysuu.
3. HaGmonenue sBIeHHUN, OOBACHSAIOUIMXCS TPUTSDKEHHEM WA OTTAJIKHBAHUEM YaCTHIL
BEIIECTBA.
JlaGopaTopHble paGoThI U ONBITHI.
1. Onenka nuaMerpa aToMa METOJIOM PsJIOB (C MCToJIb30BaHUEM (hoTorpaduii).
2. OTnbITHI 110 HAOTIOACHHUIO TEIJIOBOTO PACIITUPEHUS T'a30B.
3. OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHUS.
Pazjnen 3. /IBuskenne u B3auMojieiicTBe TeJl.
Mexanuueckoe nBuxkeHue. PaBHoMepHoe u HepaBHOMepHOE JABIKeHHEe. CkopocTs. CpenHss CKOpocTh
IIpY HEPAaBHOMEPHOM JIBUKEHUH. Pacdyer myTu u BpeMeHU JBUKECHHUSI.
SBnenne wnHepuuu. 3aKOH HMHEpUMHU. B3auMozneicTBHE Ten Kak NpUYMHA W3MEHEHUS CKOPOCTH
IBUKEHMsI Tesl. Macca kak Mepa MHepTHocTH Tena. I[lmoTHocTe BemiecTBa. CBSI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTBA.
Cuna kak xapakTepuCTHKa B3auMojieicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuisl ¢
MOMOIIIBIO JUHAMOMETpA. SIBI€HHE TATOTEHUS U cuiia TskecTu. Cuia TSHKECTH Ha JPYruX IUIaHeTax.
Bec tena. HeBecomocts. CrioskeHue cuil, HallpaBJIEHHBIX 110 OJHOW mpsiMoil. PaBHOECTBYIOIIAs CHUIL.
Cuna tpenus. TpeHue CKOIbKEHNS U TpEHUE NOKOs1. TpeHue B IpupoJe 1 TEXHUKE.
JdemoHcTpanmu.
1. HabmioneHne MexaHHMYECKOTro ABM)KEHUS Tela.
2. V3mepeHne CKOPOCTH MPSMOJIHHEHHOTO JBMKEHHUS.
3. Habmronenue siBIeHUS UHEPIIHH.
4. HaGmroneHnre n3MeHEHUs! CKOPOCTH MPU B3aUMOJICUCTBUU TEJI.
5. CpaBHeHHE Macc 0 B3aMMO/IEHCTBHIO TEl.
6. CroxeHue CHII, HAPaBJICHHBIX IO OJHOW MPSIMOA.
JlaGopaTopHble pa0oThI U ONBITHI.
1. Onpenenenue CKOPOCTH PAaBHOMEPHOIO JBMKEHHS (IIapuka B KUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMIIA U T. J1.).
2. OmpenenieHue CpeHE CKOPOCTH CKOJBKEHHs Opycka WM WIapuKa 10 HAKJIOHHOW
IJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TEA.
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4. OnpITel, JAEMOHCTPUPYIONIHNE 3aBUCHUMOCTb pacTsDKeHHS (medopmaiuu) MpPYyKHHBI OT
IIPUIIOKEHHOM CHUJIBI.
5. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela M
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.
Pasznen 4. /laBjieHre TBEPAbIX TeJl, )KMIKOCTEH U ra3oB.
Hasnenne. CriocoObl yMEHBIIIGHUS U YBEIWYCHHUS JaBieHus. [[aBnenue rasa. 3aBUCUMOCTh JJaBJICHUS
raza ot o0bema, remrepatypsl. [lepenada qaBneHus TBEpABIMU TEJIaMU, )KUIKOCTSIMHU U ra3aMu. 3aKOH
[Mackansa. IlHeBMaTMyeckue MalIWHBL.  3aBUCHUMOCTH  JIABJCHUS KHJIKOCTH OT  TIIyOWHBI
I'unpocratuueckuii napanokce. Coobmiaromuecs cocyabl. ['uapaBindeckre MeXaHHU3MBbI.
Atmocdepa 3emuin u armocdepHoe naBieHue. [IpuyuMHBI CyIIECTBOBaHUS BO3AYIIHOW OO0OJOYKU
3emmu. Omeir Toppuueru. M3mepenue armochepHOro naBieHHS. 3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzmMepeHus: arMochepHOro AaBJICHUS.
JleficTBUE >KMJIKOCTH W ra3a Ha IMOrPYKEHHOE B HUX Telo. BeiTaikuBaromas (apxuMenoBa) cuia.
3akon Apxumena. [1naBanue Ten. Bo3myxomnaBanue.
JdemMoHcTpanuu.
3aBHUCHMOCTb JaBJICHUS ra3a OT TEMIIEPATYPBI.
Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.
CooOmaromuecs CoCybl.
I'mppasinueckuii npecc.
[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.
3aBUCUMOCTb BBITAJIIKMBAIOIIEH CUJIBI OT 00bE€Ma MOTPYKEHHOW YacTH Tejla U IJIOTHOCTH
JKUJKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CUJIbI BECY BBITECHEHHOM HKUIKOCTH.
8. YcnoBue 1uiaBaHMs TeJl: MJIaBaHWE WIU MOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOIICHUS
TJIOTHOCTEN TEJa U AKUJIKOCTH.
JlaGopaTopHblie padoThI M ONBITHI.
1. HccrnenoBanmne 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOTPYKEHHOU B KHUIKOCTh YaCTH
Tena.
2. OrmpeneneHue BRITATKUBAIONICH CHIIBI, JEUCTBYIONIEH Ha TEJIO, TOTPYKEHHOE B KHUIKOCTb.
3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOIICH CHIIbI, IEHCTBYIOIIECH Ha TEJNO B KUAKOCTH, OT
Macchl Tela.
4. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BHITAIKMBAIOIICH CHIIBI, NIEHCTBYIOIIEH HA TENO B
KUAKOCTH, OT 00beMa MOTPYKEHHOH B )KUJKOCTh YACTH T€JIa U OT INIOTHOCTH JKUJKOCTH.
5. KoHcTpynpoBanue apeomerpa WJIM KOHCTPYMPOBAaHUE JIOAKM U  ONpeAeTeHHe ee
Ipy30H0IbEMHOCTH.
Pa3nea S. PaGoTa m MOIIHOCTD. JHEPIrus.
Mexannueckast pabota. MOLIHOCTb.
[IpocTeie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiO paBHOBecHs phluara.
[Ipumenenue npaBuia paBHOBECHs pbluara K 0y10Ky. «3oi10Toe npaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.
Mexannueckass sHeprus. Kunernueckas um moTeHuManbHas sHeprus. llpeBpaiieHue oaHoro Buja
MEXaHWYECKON PHEPTUU B IPYroi. 3aKOH COXPaHEHHUs SHEPTUHU B MEXaHUKE.
JdemoHcTpanmu.
1. TIpumepsl IPOCTHIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.
1. Onpenenenue pabOTHI CHUIIBI TPEHHSI IPU PABHOMEPHOM JBM)KEHUU TeJa M0 TOPU30HTAIBHOM
MOBEPXHOCTH.
2. VccnenoBaHue yCIOBHUI paBHOBECHS phluara.
3. Msmepenwne KI1/] HakJIOHHOW TTOCKOCTH.
4. VI3y4yeHue 3aKOHA COXPaHEHHsI MEXaHUYECKOI SHEPIHH.
8-it kiacc
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Pa3nen 6. TenuioBble siBJICHHS.
OcCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHHUs BeliecTBa. Macca u pa3mepbl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKAAOIINE OCHOBHBIE MOJOKEHHS MOJIEKYJIIPHO-KUHETUYECKON
TEOpUH.
Mogenu TBEpAOTO, KUAKOTO U ra3000pa3HOro cocTosiHuit Bemecta. Kpucramimyeckue u amopgHbie
Tena. OObSICHEHNE CBOMCTB ra30B, KUIKOCTEW M TBEPIBIX TEJ HAa OCHOBE IOJIOXKEHUH MOJIEKYJISPHO-
KMHETH4eCcKoi Teopun. CMaunMBaHKe U KallWJULSIPHBIE IBJICHUA. TenIoBoe paclIMpEeHHUE U CKaTHUE.
Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMKEHUSA dYacTHll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH 3HEepruu: Terjionepenada U coBepiueHue padotsl. Bussl
TEIUIONEpe1avu: TEIIONPOBOAHOCTh, KOHBEKLIUS, U3IIyUCHHE.
KonunuecTBo TeruoTsl. YjenbHas TEMJIOEMKOCTh BELIECTBA. Te€mIOOOMEH M TENJIOBOE PaBHOBECHE.
VYpaBHenue terioBoro 6ananca. [lnaBieHue U oTBep/eBaHUE KPUCTAUIMUECKUX BEIIECTB. Y AeNbHas
Teruiota masieHus. [lapooOpazoBanue u konneHcanus. Mcmapenue. Kumnenue. YaenbHas TeruioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.
Brnaxnocts Bo3ayXa.
OHeprus TOIIMBaA. Y IeibHAs TEIJI0TA CTOPAHUS.
[Mpuntunsr pabotel TeruoBbix asurareneid KIIJ| TemmoBoro apuratens. TerioBele ABUTATENn U
3allUTa OKPYKAOIIEH CpeJibl.
3aKOH COXpaHEHUS U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.
JdeMoncTpanum.
1. Habmonenue OpOyHOBCKOTO JBU)KECHUSI.
Ha6monenue nuddysum.
HaGiroteHne SBICHUI CMAYMBAHMS U KAIMAJUTSIPHBIX SBJICHUM.
Habmroienue TemnoBoro pacimupeHus Ted.
W3meHeHue naBiieHus ra3a npyu U3MEHEHUU 00beMa U HarpeBaHUU WM OXJIAKICHUM.
[IpaBuna n3amepeHus TeMIepaTypsl.
Bupael Terionepenayu.
OxmnaxeHue Ipy COBepIICHUH PabOThI.
. HarpeBanue npu coBepIiiieHMH padOThl BHEIIIHUMH CUJIAMHU.
10 CpaBHEHME TEIIOEMKOCTEN Pa3IuYHbIX BELIECTB.
11.HaGnroneHne KUICHHUS.
12.HaGnrogeHne mocTOsSHCTBA TEMIIEpaTyphl IPH IMJIABICHUU.
13.Mopenu TeTUIOBBIX JIBUTATEIICH.
JlaGopaTopHbie padoThI U ONBITHI.
1. OnbIThl IO OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYJISIPHOTO TMPUTSKEHUS.
2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAIIIOB IIOBAPEHHOMN COJIM HITU caxapa.
3. OmbITHI 10 HAOIOIEHHUIO TETUIOBOTO PACIIMPEHHS T'a30B, )KUIKOCTEH U TBEPIBIX TEL.
4. OmnpeneneHue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
5. OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCHMOCTh JaBJIEHMS BO3/lyXa OT €ro o0bemMa U HarpeBaHus
WJIU OXJIaXKICHHUSL.
6. IlpoBepka THIIOTE3bl JUHEHHOW 3aBUCHMOCTH JIUTMHBI  CTOJIOMKA O KHJIKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.
7. HaOmtonenue u3MeHeHUs] BHYTPEHHEN SHEPIUU Teja B pe3yJIbTaTe TeIIonepeaayu u padboTsl
BHEILIHUX CHIL.
8. HccnenoBanue siBIEHUS TEIUIOOOMEHA TIPU CMEUTHBAHUN XOJIOHOW U TOPSTYEH BOJIBI.
9. Omnpenenenre KOIUYECTBA TEIJIOTHI, MOJYYSCHHOTO BOJOW MpPH TEIIOOOMEHE C HArpeThiM
METaJUTMYECKUM ITUITHHIPOM.
10.0Ompenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.
11.VccnenoBanme mporecca uCrapeHusl.
12.0npenenenue OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.
13.0npeneneHre yaeIbHOW TETUIOTHI IJIABICHUS JIb/IA.
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Pa3znen 7. JjekTpryeckre U MArHUTHbIE SIBJICHUS.
Onexrpuszanus Tena. JlBa poaa 3JIEKTPUUECKUX 3apsioB. B3ammoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTBH CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TENT OT BEJIMYMHBI 3apsiIoB M PACCTOSHUS
MEXy TeJIaMu).
Onekrtpruueckoe mnose. HanpsbkeHHOCTh  anekTpudeckoro mnois. [lpuHnmn — cynepno3uuuu
ANEKTPUYECKUX T0JIEN (Ha KAUECTBEHHOM YPOBHE).
Hocurtenu »siekTpuyeckux 3apsoB. OJIEMEHTApHbIA dJeKTpudeckuil 3apsana. CTpoeHwe artoma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUECKOTO 3apsiia.
DNEKTpUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS 3JIEKTPUUECKOr0 TOKA. ICTOYHMKH MOCTOSHHOTO TOKA.
JIecTBUSI 3JEKTPUUECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MarHHUTHOE). DJIEKTPUYECKHH TOK B
KUJKOCTSAX U razax.
Onektpruueckass nenb. Cuna Toka. OjeKTpuueckoe HanpspkeHue. CONpOTHBIEHHME IPOBOJHUKA.
VYaenpHOEe compoTHBIEHUE BemecTBa. 3akoH Owma g yuyactka nenu. llocnemoBarenbHoe u
rapajuieJIbHOE COEIMHEHHUE TPOBOIHHUKOB.
Pabota W MOIIHOCTH 3JIEKTPHUECKOro ToKa. 3akoH Jxoyms—JleHma. DnexTpuueckue ULenu Hu
MOTpeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.
[TocrossHHBIE MarHUTHI. B3anMo1eiCTBHE NOCTOSIHHBIX MarHUTOB. MarHuTHOE nosie. MarHuTHoeE 1osie
3eMJId U €ro 3HaueHue [ Ku3HU Ha 3emiie. OnbIT Dpcerena. MarHUTHOE 1OJIe 3JIEKTPUUECKOrO TOKa.
[IpuMeHeHne 3JIEKTPOMAarHUTOB B TE€XHUKE. JleMCTBHE MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM.
DNeKTpoABUTaTellb IOCTOSIHHOTO TOKa. Vcmonp30BaHWE 3IEKTPOABUIaTeNed B TEXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Oneitel @apanes. SBnenue smekTpoMarHuTHOM MHAYKIuuU. [IpaBuno Jlenua. DnexkTporeHeparop.
CriocoObl MOMy4YeHUsT NEKTPUUYECKON IHEPruu. DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HMCTOYHUKAX
SHEPTUH.
JdemoHcTpanmu.
DnekTpusanus Teul.
JIBa posia 2JIeKTpUYECKUX 3aps10B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEJl.
Y CTpoiCTBO U IEHCTBHE 3IEKTPOCKOA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUUYECKOTO MOJIS.
HcTouHnKH MOCTOSHHOTO TOKA.
JlericTBUS DIIEKTPUYECKOTO TOKA.

10.55meKkTprudIecKuil TOK B KHUIKOCTH.

11.T"a30Bblif pa3psn.

12.M3mepeHre CHITBI TOKa aMIIepPMETPOM.

13.M3mepenne 3eKTPUIeCcKOro HAMPsKeHNS BOJTBTMETPOM.

14 Peoctat u Mara3uH CONPOTHBIICHUI.

15.B3auMoielicTBHE TOCTOSTHHBIX MAarHUTOB.

16.MopaenupoBaHie HEBO3MOXHOCTH Pa3/ICICHHUS TOITIOCOB MarHUTA.

17.MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MATHUTOB.

18.0mbIT Opcrena.

19.MarauTHOE nojie TOKa. JIEKTPOMArHuUT.

20./leficTBME MarHUTHOTO ITOJISI HA TTPOBOJAHHUK C TOKOM.

21.31eKTpoABUTATENb IIOCTOSTHHOTO TOKA.

22 ViccneoBaHue SBJICHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

23.0mbiTer Dapases.

24.3aBHCHMOCTH HAIIPABJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHHKHOBCHHSI.

25.071eKTporeHepaTop MOCTOSTHHOTO TOKA.
JlaGopaTopHble paGoThI U ONBITHI.

CoNoOA~WNE



OnbIThI 10 HAOTIOECHUIO SJIEKTPU3ALUU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue 1eiCTBUSA JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.
COopka u mpoBepKa pabOoThl AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HaPsKEHUS.
HccnepoBanue 3aBUCHMOCTH CWIBI TOKA, UAYLIErO 4Y€pe3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.
7. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUUYECKOIO CONPOTUBIIEHUS MPOBOJIHUKA OT
€ro JUIMHBI, IJI0IIA 1 IONEPEYHOro CEYeHHs U MaTepurara.
8. IlpoBepka mpaBuja CIOKEHUS HANPSHKEHUN IMPU MOCIEI0BATEIbHOM COCAMHEHHU IBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuia JIsl CUJIbI TOKA IPU MapauIeIbHOM COEIMHEHUN PE3UCTOPOB.
10.Onpenenenue pabOThI AMEKTPHUUECKOTO TOKA, UAYILETO Yepe3 Pe3nucTop.
11.0npenenenne MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIACIAEMOIl Ha pe3ucTope.
12.VccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, HIIYIIETO Yepe3 JIaMIIOUKY, OT HApsOKCHUs Ha HEl.
13.0Onpenenenue KIIJI narpeBaTens.
14 .MccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
15.M3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MarHUTOB MPU UX 00BEAMHEHUU U Pa3AelICHUU.
16.HccnenoBanue neiicTBUS SIEKTPUIECKOTO TOKAa HA MATHUTHYIO CTPEIIKY.
17.01bIThl, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIBI B3aMMOJCHCTBHS KATYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.
18.M3yueHne NeHCTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19.KoHcTpynpoBaHue u u3ydeHne padoThl JIEKTPOABUTATEIIS.
20.13mepenune KIIJ] anekrponBuraTebHOM YCTaHOBKH.
21.0mBITBI  TIO  WCCTICNOBAHMIO SIBJICHUS DJCKTPOMATHUTHOW WHIYKIIMH: HCCIEIOBAaHHE
M3MEHEHUH 3HAYEHUs U HallPaBJIEHUS NHIYKIMOHHOTO TOKA.
9-it ki1acc
Pa3zngen 8. Mexannueckue siBJICHHUS.
Mexanuueckoe jBukeHue. MarepuanbHas Touka. Cucrema orcyera. OTHOCHUTEIBHOCTH
MEXaHMYECKOro  JIBMXKEHMs. PaBHOMepHoe  mpsiMoiinHeWHoe — JBWkeHue. HepaBHoOMepHoe
npsiMoJIuHeHOe ABMkeHue. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja P HEPAaBHOMEPHOM JIBUKECHHH.
Yckopenue. PaBHOyckopeHHOe mpsMoinHeHoe nBmxeHne. CoboaHoe najgenue. Onpitsl ["anunes.
PaBHOMepHOEe aBmxkeHue mo okpyxHocTH. Ilepuon m dacrora oOpameHus. JIuHeiHas W yrioBas
CKOpOCTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHUE.
IIepBeit 3akoH HprotoHa. Bropoi 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYINEPIIO3ULINU CHIL
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUSI CKOIBKEHUS, CUJIa TPEHUSI TTOKOs, APYTHe
BH/IbI TPEHHUS.
Cuna TSKecTH U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO NajieHus. [[BrkeHue miaHer
Bokpyr CounHua. IlepBas kocMudeckas ckopocTb. HeBecoMoCTh U niEperpys3KH.
PaBHOBecue MmatepuanbHOW TOUKH. AOCONMIOTHO TBepAoe Teno. PaBHOBecue TBEpIOro Tena ¢
3aKpEINJICHHON OChIO BpauieHus. MomeHT cuibl. LleHTp TsbkecTy.
Nmnynece tena. U3menenune umnynbca. Mmynbe cuiibl. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOE
JBUKCHHUE.
Mexannueckass pabota U MouHOCTb. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBsi3b dHEpPruu u
pabotbl. IloTeHuManbHas SHEPrusi Tena, MOAHATOTO HaJl MOBEPXHOCTbIO 3eMiH. lloTeHuuanbHas
SHeprust cxartoll npyxkuHbl. Kunetmdeckas sHeprus. Teopema O KMHETHYECKOW JHEPruu. 3aKOH
COXPAHEHHUS MEXaHUUYECKOM HEPTUU.
JdemoHcTpanmu.
1. HabmiogeHrne MeXaHMYECKOTO ABM)KEHHS TeJla OTHOCUTENIBHO Pa3HbIX TEJNl OTCUETA.
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2. CpaBHeHMe IyTell U TPaeKTOPUIl JBMKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTENIBHO PAa3HBIX
TEJ OTCUETA.

W3MepeHne cKopoCTH U YCKOPEHUs PSIMOIMHENHOTO ABHKEHMSL.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

HaGnroneHue 1BuxKeHUs Tela 110 OKPYKHOCTH.

Habnronenne MexaHHMYECKUX SBICHUN, POUCXOSIIUX B cCUCTeMe oTcuera «Tenmexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHHH OTHOCUTEJIBHO KaOUHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl Tela U AEHCTBYIOLIEH Ha HETO CUJIBI.

8. HabmroneHue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUH Tell.

9. M3meHeHue Beca Tena MPU YCKOPEHHOM JIBH)KEHUM.

10.Ilepenaua uMIrynabca Mpu B3aMMOACHCTBHH TEJL.

11.ITpeoGpa3oBaHus SHEPTHH MPU B3aUMOICHCTBUH TEI.

12.CoxpaHeHune uMITysbca pu HEYIPYroM B3aUMOICHCTBUY.

13.CoxpaHeHune umIyabca pu adCOIIOTHO YIPYTroM B3aUMOIEHCTBHH.

14 HabmiofeHre peakTUBHOTO JIBHYKCHHSL.

15.CoxpaHeHne MexaHMYECKON SHEPTUU MPH CBOOOIHOM IaI€HUU.

16.CoxpaHeHne MEXaHMYECKON YHEPTUH MPH JBM)KCHUU TeJa MO ICHCTBUEM IPYKUHBIL.

JlaGopaTropHblie padoThI M ONBITHI.

1. KonctpyupoBanue Tpakrta JUisl pa3sroHa M JalbHEHUIIEr0o paBHOMEPHOIO JIBM)KEHUS IIAapHKa
WIN TENEXKKH.
2. OmpeneneHue CpelHEH CKOPOCTH CKOJIBKEHHS OpycKa WM JBW)KCHUS MIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

Onpenenenre ycKOpeHus Tejla Ipy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IpU PAaBHOYCKOPEHHOM JIBM)KEHUHM 0e3
Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka runoresbl: €ciay pU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 Ha4aJbHOM CKOPOCTH IyTH
OTHOCSITCS KakK psAJ HEYETHBIX YMCEI, TO COOTBETCTBYIOLIUE IPOMEXKYTKH BpEMEHHU
OJIUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO JJABJIEHMUS.
Onpenenenue ko3 uimeHTa TpeHus: CKOIbKEHHUS.

Onpenenenne KeCcTKOCTU IPYKUHBI.

Onpenenenue pabOThI CUIIbI TPEHUS IIPH PABHOMEPHOM JABH)KEHHHM Te€Ja 110 TOPU30HTAILHON
MOBEPXHOCTH.

10.0npenenenrie paboOTHl CUJIBI  YIPYTOCTH NpU MOABEME TIpy3a C MHCIOJb30BAaHHEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
11.M3ydenue 3aKoHa COXpaHEHUs] SPHEPTUH.

Pa3nesn 9. Mexannueckue Kosie0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAaHWM: MEpHO, 4acToTa, aMILIUTYAA.
Matemaruueckuii U Ipy>KMHHBIN MasTHUKY. [IpeBpaliieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.
3aryxatomue konebanus. BeiHyxaeHHble koneOaHus. Pe3onanc. Mexanuueckue BoiHbl. CBoiicTBa
MexaHuueckux BoJH. IlpomonbHble M TonmepeuHble BoJIHBL. JlIMHA BOJHBI M CKOPOCTH €€

pacnpocTpaHeHus. MexaHn4ecKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.

3Byk. [')poMKOCTb 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKka. IHQpa3ByK U yIbTpa3ByK.

JdemMoHcTpanuu.

1. HaGmronenue kose0aHUid TEJ MO JEHCTBUEM CHUJTBI TSDKECTH U CUJTBI YIIPYTOCTH.
2. Habmonenue konebanuil rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaGumronieHre BEIHYKICHHBIX KOJIGOAHUH 1 pe30HaHCA.
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. PacmpocTpanenue npo1oabHBIX U TOMEPEYHBIX BOJIH (HA MOAEIH).
. Ha6J'II-O)IeHI/Ie 3aBUCHUMOCTH BBICOTHI 3BYKa OT 4YaCTOTHI.
6. AKyCTHUYECKHUI pe30HAaHC.
JlabopaTopHbie paGoThbl U ONBITHI.



1. Onpenenenuie 4acToThl U epuoa KojaeOaHU MaTEMaTHUYECKOTrO MasiTHUKA.
OmnpeneneHre 4acTOTHI U MEPHOAA KoeOaHUH NPYKUHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH INE€pHO/a KojeOaHUH MOABEIICHHOTO K HUTHU I'py3a OT JUIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH NPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBHCHMOCTH TEepuoja KojieObaHuil rpy3a, MOABEIICHHOIO K HUTH, OT MAaccChl
rpysa.
6. OmBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHO/a KOJeOaHUH MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a 1 AKECTKOCTH MPY>KUHBI.
7. V3MepeHue yCKOpeHUs: CBOOOAHOIO MaJCHHUS.
Pa3nea 10. D1eKTpOMarHuTHOE MoJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE IoJie. DIEKTPOMAarHUTHbIe BOJHbI. CBOMCTBA 31€KTpOMarHUTHBIX BosH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. VICcII0nb30BaHNE 311€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeta. BoiHoBBIE cBOMCTBA cBeTa.
JdemMoHcTpanuu.
1. CaoiicTBa 31€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
JlaGopaTropHblie padoThI M ONBITHI.
1. VzydeHue CBOICTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0O MOOMIIBHOTO TeedoHa.
Pasznea 11. CBeroBbIe iBJICHHUS.
JlyueBass monenb cBera. Mcrounuku csera. [IpsiMmonuHeliHOe pacnpocTpaHEHUE cBeTa. 3aTMEHUs
Connna u Jlynsl. Otpaxenue cera. [lmockoe 3epkano. 3ak0H OTpakeHUs CBETa.
[Ipenomiienne cBera. 3akoH npenomiieHUs cBera. [lolHOe BHyTpeHHEe OTpa)KEHHE CBETa.
Vcnonp30BaHue MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAX.
Jlunza. Xox mydeit B muH3e. OnTrueckas cuctema goroarnmnapara, MUKPOCKOTIA B TeJleckora. ['1a3 kak
OINTHYECcKas cucreMa. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxxenne Oenmoro cBera B crnekTp. OnbiTel HpbtoToHa. CroxkeHHE CHEKTpPaJbHBIX I[BETOB.
Jucniepcus cBera.
JdemMoHcTpanuu.
[IpsiMmosinHeitHOe pacpocTpaHeHHUe CBEeTa.
OTtpaxkeHue cBera.
ITonmyyenne n300pa’keHUi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne ceera.
OnTHyeckuii CBETOBOI.
Xon nydeil B cobuparouieil 1uH3e.
X0 nydel B pacCEeUBarolIen JINH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIbIO JINH3.
. [IpuHuun peictBus poToanmapara, MUKpOCKOIIA M TEJIECKOTIA.
10 Monens rnasa.
11.PaznoxeHue 6e10ro CBeTa B CIEKTP.
12 TTomyyenne 6€70T0 CBETA MPH CIOKEHUH CBETA Pa3HBIX IIBETOB.
JlaGopaTopHbie padoThI U ONBITHI.
1. MccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOI'O JIyda OT yIJla MaJeHus.
2. M3ydeHue XxapakTepUCTUK U300paKeHUs IIpeMeTa B INIOCKOM 3epKaje.
3. HccnemoBaHne 3aBHCHMOCTH yTJla TPEJIOMIICHHS CBETOBOTO Jiyda OT yIJia TMajeHHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI cCOOMpArOIeil TNH3BI.
OnBITHI 11O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.
. OTIBITHI 110 BOCHPUSATHIO 1IBETA MPEIMETOB IPU UX HAOIIOEHUH Yepe3 IIBETOBbIE (DMIIBTPHI.
Pa3)1e.]1 12. KBaHTOBbBIE SIBJICHUS.
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Omneitel Pe3epdopna u nmnanetapras Moaens aroma. Mogens atoma bopa. Mcnmyckanue u morJiomenne
cBera aroMoM. KBaHThI. JIuHeUaTbie CIEKTPHI.
PanmnoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHwe aTomMHOro smapa. HykmoHHas
MoZeNIb aToMHOTO siapa. M3oronsl. PannoaktuBHele npeBpauieHus. llepuon nosypacnaga aTOMHBIX
sanep.
SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3aps0BOTO U MAcCCOBOTO YHCEN. DHEPrusi CBSI3M aTOMHBIX
sanep. CBsA3p Maccsl U 3Hepruu. Peaknuu cunre3a u aenenus sgaep. Mcrounuku sneprum CosHLIA U
3BE3.
AnepHas sHepreTuka. JleicTBUs paOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.
JdemoHcTpanmu.

1. CnexTpsl U31y4eHMsI U OTJIOLIEHUS.

2. CrnekTpsl pa3IUyHbIX ra30B.

3. Crmektp BOmOpOAA.

4. HaGmonenue TpekoB B kamepe BuibcoHna.

5. Pabora cueTurka HOHUZUPYIOMIUX H3TYUICHUH.

6. Perucrpauus u3inydeHus IPUPOJHBIX MUHEPATIOB U MTPOTYKTOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. HaGnropeHue CIUIONIHBIX U TUHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. VccnenoBaHne TPEKOB: HM3MEPEHHWE DSHEPrUM YaCTHIBI 10 TOPMO3HOMY TyTH (IO

dboTorpadusm).

3. M3mepenne paanoakTuBHOTO (hOHA.
IHoBTOpPHUTENHbHO-00001IAKO M MOLYJIb.
[ToBTOPUTENEHO-0000IMAOIINK  MOAY/Ih TpPETHA3HAYCH IS CHCTEMAaTU3allid W 00O0OIICHUS
MPEIMETHOTO COJAEPKAHUS W OIbITa JESATeNbHOCTH, MPUOOPETEHHOIO0 MpPHU W3YYEHHUH BCEro Kypca
Gu3MKM, a TakkKe JUIS TIOJTOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHy MO (HU3UKE IS
o0yuaromuxcsi, BHIOPABUINX ATOT y4EOHBIN MPEIMET.
[Ipu n3yyeHun TaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€SITEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIIeYUBACTCS JOCTHKEHUE MPEIMETHBIX U METANpPEAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
oO0y4yeHus, (OPMHPYETCS €CTECTBEHHO-HAay4yHass TPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB
WCCIIETOBAHUS SIBJICHUI IPUPOBI M TEXHUKHU, OBIAJCHHE YMEHUSAMHU OOBICHITH PU3NYECKUE SIBICHUS,
MIPUMEHSSI IOJyYeHHBIE 3HAHUSI, pelIaTh 33J]a4H, B TOM YHCJIC KAUeCTBEHHBIC U SKCIICPUMEHTAIIbHBIC.
[IpyHUMNIUANBEHO JEATENBHOCTHBIM XapaKTep JAaHHOTO pas/iesia pealM3yeTcs 3a CYeT TOro, 4ro
oOyuaroluecs BhIOIHSIOT 33/1aHNs, B KOTOPBIX UM IIpEAJIaraercs:
Ha OCHOBE TMOJYYCHHBIX 3HAHUW pacro3HaBaTh M HAy4yHO OOBACHATH (U3WYECKUE SIBICHUA B
OKpY’Karolllel MpUpo/ie U IOBCETHEBHOM KU3HH;
WCIOJIb30BaTh HAy4YHbIE METOJbI HUCCIENOBAaHUS (U3NYECKUX SBICHUH, B TOM YHWCIE ISl IPOBEPKU
TUTIOTE3 U TIOJIYYCHUSI TEOPETUIECKUX BHIBOJIOB;
OOBSICHATH HAYYHbIE OCHOBBI HanOoJiee BaXKHBIX JOCTUKEHHI COBPEMEHHBIX TEXHOJIOTUN, HAPUMED,
MPAKTUYECKOTO HUCTIOIB30BaHUS PA3IMYHBIX UCTOUHUKOB PHEPTHU HA OCHOBE 3aKOHA MPEBpAIECHUS U
COXpaHEHHUs BCEX M3BECTHBIX BUJIOB SHEPTUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPEIMETA

JInyHOCTHBIE pe3yJIbTAThl
B pesynbrare nzydenust pu3MKu Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHus y o0yyatonierocst Oyayr
c(OPMHUPOBAHBI CIIETYIONIUE TUYHOCTHBIE PE3Y/IbTAThI B YACTH:
1) naTPHOTHYECKOTr0 BOCIIMTAHUSA:

e TMPOSIBJICHHE MHTEpPeca K UCTOPHUM U COBPEMEHHOMY COCTOSHHIO POCCHHCKON (puznueckoin

HayKH;

e IIEHHOCTHOE OTHOUICHUE K JTOCTHKEHUSIM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaskaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
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e TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJECHHUU OOLIECTBEHHO 3HAUMMBIX U ATHUYECKHUX
po0JieM, CBSI3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHUN (DU3HKY;

e 0CO3HAHUE BAXKHOCTH MOPAJIHbHO-3TUYECKUX MPHUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMSI:

e BOCIPHUSITUE ICTETUYECKUX KayecTB (U3MUECKON HAyKH: €€ TapMOHHYHOTO IOCTPOCHHS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

e OCO3HAaHUE IEHHOCTH (U3MYECKON HAyKHM KaK MOIIHOTO HHCTPYMEHTA IO3HAHUS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaKHEHIIIEH COCTABISIONIEH KYJIbTYPBI;

e Ppa3BHUTHE HAy4YHOU JTI0003HATENLHOCTH, MHTEPECa K UCCIIEI0BATEIbCKON IeATEIbHOCTH;

5) popmupoBaHus KyJbTYPhI 310POBbSI H IMOIMOHAJIBLHOTO 0JIArOMOJTYYHsI:

e OCO3HAHUE IIEHHOCTH 0€30macHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
B2XHOCTH TIPABHII OE30TIACHOTO TIOBE/ICHUS HA TPAHCIIOPTE, HA IOPOTAX, C AICKTPUUECKUM U
TEIUIOBBIM 00OPYI0OBaHMEM B IOMAIIHUX YCIOBHUSAX;

e CcOpPMUPOBAHHOCTH HABBIKA PEIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMHUOKY U TAKOTO Ke
IpaBa y Ipyroro 4ejoBeKa,

6) TPY10BOr0 BOCIIUTAHUA:

e AKTHUBHOE y4YacTHE B PEIICHUHU MPAKTHYECKHX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHW3aIi, TOopoJa, Kpas) TEXHOJIOTHYeCKOH ¥ COIMAIBHOH HAmpaBICHHOCTH,
TpeOyIOIIMX B TOM YHCIie U GU3NYECKUX 3HAHMIA;

e HHTEPEC K MPAKTHYECKOMY U3YUYCHUIO MPOQECCHIA, CBI3aHHBIX C (PU3HKO;

7) 3K0J10THYECKOT0 BOCTIMTAHUSA:

e OpHCHTAMS Ha TpPHUMEHEHWE (UINYCCKUX 3HAHWA JUIs pEIICHHUS 3aJa4 B 00JIACTH
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX IOCJIEICTBUI
JUISL OKPYKAIOILEH Cpeibl;

e 0CO3HAHUE II00aNTbHOTO XapaKTepa SIKOJIOTHUECKUX MPOOIEM U MyTel UX pelIeHNUS;

8) aganTanuu K H3MEHSIOIIMMCS YCJIOBUAM COUMAIBLHOI M MPUPOTHOM CPeabI:

e TOTPeOHOCTHh BO B3aUMOJICHCTBUY NPU BHITIOJTHEHUH UCCIEAOBAHUN U MTPOEKTOB (hHU3HUECKOI
HATPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

e TIOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTUUECKYIO ACSITENbHOCTD;

e TOTPeOHOCTH B ()OPMHUPOBAHWM HOBBIX 3HAHWW, B TOM 4YHCIIe (OPMYIUPOBATH HJICH,
MOHSITHSL, TUIIOTE3bI O (PUBUYECKUX 0OBEKTAX U SIBICHUSAX;

e 0OcCO3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH (PU3UKHU;

e TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPHUOOPETEHNUU HOBBIX (PHM3NYECKUX 3HAHUM;

e CTPEMJICHHWEC aHAJTU3UPOBATH M BBHISBIISTH B3AaMMOCBSI3H MTPUPOJIBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHUN;

e OIIGHKA CBOWMX JICHCTBUH C YYETOM BIMSHUS HA OKPYKAMOIIYIO CpPEAy, BO3MOXKHBIX
rI100aNBHBIX TOCTIEICTBUM.

MeTanpeaMeTHbIe pe3yabTaThl

B pesynbrare ocBOeHHs MporpamMmbl Mo (U3WKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuvaromerocss  OynyT  chOpMHpPOBaHBI  MeTanpeIMeTHble  Pe3yJbTaThbl,  BKJIIOYAIONINE
MO3HABATENbHBIE YHUBEpPCATbHBIC YUeOHBIC EeHCTBUS, KOMMYHHUKATUBHBIE YHUBEPCAIbHBIE Y4eOHBIE
NEHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

e BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHABJIMBATh CYIICCTBCHHBIN TMPU3HAK KiIacCH(HUKAIMK, OCHOBAHHS IS OOOONICHHS H
CpPaBHEHHS,

e BBIABIIATh 3aKOHOMEPHOCTH H TIPOTHBOPEYHS B pacCMAaTPUBaEMBbIX (akTax, MaHHBIX W
HAOIIOIEHUSAX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
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e BBIABIATH IPUYMHHO-CIEJICTBEHHBIE CBS3M NpPU U3YYCHUHM (U3UYECKUX SIBICHUM U
IPOIIECCOB, JeJaTh BBIBOABI C HCHOJB30BAHMEM JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBA3X (PU3NYECKUX BEJTUYUH;

e CaMOCTOATENBHO BBIOMpPATh CHocoO pemeHUs ydeOHOHN (u3nMveckoil 3amaun (cpaBHEHHE
HECKOJIbKMX  BApHMAHTOB  pEIIEHUs, BBIOOp Haubojee MOAXOIAIIEIO C  y4eTOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkue NeicTBUA .

e HCIIOJB30BaTh BOIIPOCHI KAK UCCIIE0BATEIbCKUNM HHCTPYMEHT I103HAHUS;

e IIPOBOJAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXHbINH (u3ndeckuit
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIe0BAaHUE (PU3UUECKOTO SBICHHUS;

e OIICHMBATh HAa MPUMEHHUMOCTb W JOCTOBEPHOCTh HH(POPMALMIO, IOIYyYECHHYIO B XOJ€
UCCIIEIOBaHMS WIIH HKCIIEPUMEHTA;

e CaMOCTOATENBHO (HOPMYTUPOBATH OOOOIIEHUS W BBIBOJBI MO PE3yJbTaTaM IMPOBEACHHOTO
HaOJII0IeHNUS, OIIbITA, UCCIIC0OBAHMS;

e TMPOTHO3MPOBATH BO3MOXHOE JalibHEHIIee pa3BUTHE (DU3MYECKHX MPOIECCOB, a TaKKe
BBIJIBUTATh IPEANIOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

e TMPHUMEHATh pA3JIMYHBIE METOAbI, MHCTPYMEHTbl W 3alpoChl IpU IIOMCKE M OTOOpe
UH(POPMALIUN WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHoM (hru3nyeckoi 3a1a4m;

e AHAIM3MPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(OPMAIMIO pa3IMYHBIX BUIOB
1 GOpM IIpeICTaBICHHS;

e CaMOCTOATENBHO BBIOMpATh ONTUMANbHYIO (opMy MpeiacTaBieHUs HHopManuu u
WUTIOCTPUPOBATh pEIllaeMble 3aJaud HECJIOXKHBIMM CXEMaMM, JuarpaMMaMy, HHOHN
rpaduKol U UX KOMOMHAITUSMH.

KomMyHHKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelicTBUA:

e B X0/€ 00CYXIEeHUs y4eOHOro MaTepualla, pe3yJbTaToB JJAOOPAaTOPHBIX pPabOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMbI U BbICKa3bIBaTh M/I€U, HAIICJICHHbIE Ha
peleHre 3a7jaui U oJiiep)kaHue OiaroxkenareaIbHOCTH OOLIeHNUS;

e COIIOCTaBJISATH CBOM CYKJEHUS C CYKIEHHUSMH JIPYIMX YYaCTHUKOB Juajora, oOHapyXUBaTh
pasyInyKe U CXOJCTBO NO3ULIUH;

e BBIPAXATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e MyOJIMYHO MPEACTABIATH PE3YJIbTATHI BBHITOJHEHHOTO (PU3MUECKOTO OMbITa (IKCIEPHUMEHTA,
MCCJIEIOBAHMUS, TIPOEKTA);

e TIOHMMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOM pabOThl mpu
pelIeHNH KOHKPETHON (pr3HUecKoil mpoOIembl;

e TMpPUHMMATh LEIM COBMECTHON JesATEeIbHOCTH, OPraHU30BBIBATH JCHCTBUA 1O €€
JOCTHKEHHUIO: PaCIpelesiTh pOJU, 00CYXIaTh MPOLECCHl M Pe3yJabTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIFOJIEH;

e BBINOJHATH CBOIO 4YacTb pabOThl, JOCTUTas KaueCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaH/IbI;

e OLIEHMBATh KAa4e€CTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIIbHO
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaJabHble yueOHbIE AeiicTBUSA
Camoopranmusanus:

e BBIBIATH NMPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYAIMsIX, TPEOYIOMIHMX IS PEUICHHUS
bu3nUecKux 3HaHUH;

e OPHUEHTHPOBATHCS B PA3IUYHBIX MOIXO0/AaX MPUHITHS PEIICHHN (MHINBUAYAIbHOEC, IPUHSTHE
peleHus B TpyIe, IPUHATUE PEIIEHUH IPyIIoi);

e CAMOCTOSATEIBHO COCTaBISATh AQITOPUTM pelleHus (U3NYECKOM 3ajaud  WiIM IUIaHa
UCCIICIOBAaHUS C YYETOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUaHThI PELICHUI;
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e JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

e 1aBaTh aJCKBAaTHYIO OLEHKY CUTYyallMH U IIPEAJIaraTh IUIaH €€ U3MEHECHMS;

e OOBSACHATH MPUYUHBI JOCTHIKECHUS (HEIOCTM)KEHHUS) pe3yJbTaTOB NESATEIbHOCTH, JaBaTb
OLIEHKY ITPMOOPETEHHOMY OIIBITY;

e BHOCHTb KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM 4YHCJIE B XOJ BBINOJHEHUS (PU3HUECKOTO
UCCIICIOBaHMsl UJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, N3MEHUBILUXCSA CUTYalUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA LICJIN U YCIOBHSM;

e CTaBUTh ceOs Ha MECTO JPYroro 4yejloBeKa B XO0JI€ CIopa WM JIUCKYCCUU HA HAyYHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

e IIpPU3HABATh CBOE IIPABO HA OIIMOKY MpHU pEelICHUH (PU3NYECKUX 3a]a4 WU B YTBEPHKACHUAX
Ha Hay4HbIE TEMbI M TaKOE K€ [IPaBo JPYroro.

IIpeameTHbIe pe3yIbTaThI

7-H KJ1ace

K koHny oOyueHust B 7-M KJiacce IpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPa)aThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

e HCIOJB30BATh MOHATHUA: (PU3MUECKUE U XUMHUYECKHUE SIBIECHUS, HAOII0€HUE, SKCIIEPUMEHT,
MOJIeNlb, THUIOTE3a, CAMHUIBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTtHbie
COCTOSIHUSL BellecTBa (TBepHoe, KHUJKOE, Ia3000pa3HOE), MEXaHWYECKOEe JIBUKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEIHOE), TPACKTOPUs, PABHOAEHUCTBYIOIIAs CUJIA,
neopmanus (ynpyras, aacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

e paznmuuarh sBieHHS (qUQQy3us, TEMIOBOE IBWKCHHE YaCTHUI[ BEIIECTBA, PAaBHOMEPHOE
JBIKCHHE, HEPAaBHOMEPHOE [IBWJKEHUE, WHEpLUSA, B3aUMOJICHCTBUE TE€J, PpPaBHOBECUE
TBEPABIX TEJl C 3aKPEIUICHHON OChIO BpalleHMs, Mepefaya JaBICHUs TBEPAbIMH TEJlaMu,
KHUJIKOCTSIMM W TrazamH, aTMocepHOe JaBlieHWe, IUIaBaHUE Tell, IPEeBpalCHUs
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

e pacro3HaBaTh MPOSBICHUE W3YUYECHHBIX (PH3MUECKUX SBICHUN B OKPYKAIOLIEM MHUpPE, B TOM
yucie GU3NYecKue SBJICHHUS B IPUPOJE: IPUMEPHI ABUXKEHHSI C PA3JIMUHBIMU CKOPOCTSIMU B
JKUBOM M HEXMBOM NpPUPOJE, AECUCTBUE CWIIBI TPEHUsSI B NIPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EepHOTO JaBJICHHUS Ha XKUBOW OpPraHu3M, IUIaBaHUE pbIO, pblYaru B TeJe YeJOBEKa,
OpU 3TOM NEPEBOAUTH NPAKTHUECKYIO 3aJadyy B Yy4eOHYI, BBIIEIATH CYIIECTBEHHBIE
cBOMCTBA (IPU3HAKK) HU3UUECKUX SBICHUM;

e OIKCHIBaThb W3Y4YEHHbIE CBOMCTBA TeN W (PU3UYECKUE SIBJICHMS, UCHONB3YS (U3NUYECKUe
BEJIMYMHBI (Macca, 00beM, INIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTb,
CWJIa YIPYIOCTH, CHJIa TSDKECTH, BeC Tela, Cuja TpPEHHUs, JaBjieHHe (TBEpAOro Teia,
AKHUJIKOCTH, Ta3a), BHITAIKUBAIOLIAs CHJIa, MEXaHHUYecKass paboTa, MOLTHOCTh, IIEYO CHIIBI,
MOMEHT CHWJbl, KO3(DQUIMEHT TMOJIe3HOTO JEWCTBUS MEXaHU3MOB, KHHETHYEeCKas U
NOTEHIMAJbHAs SHEPrHs), NpU ONHUCAHUM IPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIUYMH, MX OOO3HAUYEHUS M EAUHHIBI (PU3NYECKUX BEIUYUH, HAXOIUTh
(GopMyInbl, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMH BEJIWYMHAMH,
CTPOUTH IpapMKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e XapakTepHU30BaTh CBOICTBa Tei, (U3MUYECKHE SIBJICHUS U IPOLECCHI, UCIONb3Yys MpaBUIia
cloXeHHs] cuil (BAOJdb OAHOM mpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
IPaBUJIO paBHOBeCHUS pblyara (0J0Ka), «30J10TOE€ MPAaBUIIO» MEXAHHKH, 3aKOH COXPaHEHMS
MEXaHMYECKON SHepruu, NpuU OTOM JaBaThb CJIOBECHYIO (OPMYIMPOBKY 3aKOHa H
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

e OOBIACHATH (pU3MUECKUE SBJICHMS, MPOLECCHl U CBOICTBa TEl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBIABIATh NPUYMHHO-CIIECICTBEHHBIE
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CBSI3U, CTPOUTHh OOBSCHEHHE M3 1—2 JIOTMYECKHX IIIaroB ¢ OMOpod Ha 1—2 HW3y4YEHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelaTh pacdeTHble 3a1auu B 1—2 1eHCTBUSI, UCIOJIb3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOLIME
¢u3nueckre BeIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33[a4y 3allMChIBaTh KPaTKOE yCIIOBHUE,
HNOJCTABIATh (U3UYECKUE BEJIWYMHBI B (OPMYJIbI M TNPOBOAMTH pacyeTbl, HAXOAWUThb
CIpaBOYHBIC JIaHHBIC, HEOOXOAMMBIE MIJIsi pEIICHUS 3a/ad, OLEHHBATh PEATHCTUYHOCTH
MOJTYYCHHOW (PU3MUECKON BEJIMYUHBI;

pacro3HaBaTh MpoOIEeMbl, KOTOPbIE MOKHO PEIIMTH MPH MOMOIIN (PU3NYECKUX METOAOB, B
OINKCAaHUM UCCIICAOBAHUS BBIIEIATH IPOBEPSEMOE IPEANONIOKEHUE (TUIIOTE3Y), pa3inyarh U
UHTEPIPETUPOBATh IOJYYEHHBIH pe3ynbTaT, HaXOIUTh OLWIMOKM B XOJAE OIbITa, JeNIaTh
BBIBOJIbI 110 €T0 PE3yJIbTaTaM;

IIPOBOJIUTH OMBITHI O HAOMIONEHUIO (PU3MYECKUX SBJICHUM WM (PU3MYECKUX CBOMICTB Tew:
(dbopMynHpoBaTH MPOBEPSIEMbIEC MPEATIONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0 OINbITa U (POPMYJIUPOBAThH BHIBOJIBI;

BBINOJIHATE TPSMBbIE W3MEPEHUS! PACCTOSHUS, BPEMEHM, Macchl Teia, o0bema, CHIIbI U
TEeMIIepaTypbl C UCIOJb30BAHUEM AaHAJIOIOBBIX M LU(POBBIX NpHOOPOB, 3alMCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DM3NYECKONH BEIWYMHBI OT JpYro c
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBHKYIIETOCs Tela
OT BPEMEHHM JBMKEHHsI TeJla, CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Telsa, KauecTBa 00paboTKu
MOBEPXHOCTEN T€l M HE3aBHUCHUMOCTH CHJIBI TPEHMs OT IUIOIIAJW COIPUKOCHOBEHHUS Tell,
CHJIBI YIIPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00beMa NOrPYKEHHON
YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH OT IUNIOTHOCTH TeJla, OT INIYOUHBI,
Ha KOTOPYIO IOTPYXEHO TelO, YCJIOBUM IJaBaHMs TeJl, YCIOBUH paBHOBECHUsS pblyara U
0JIOKOB), YyJ4acTBOBaTh B IJIAHUPOBAHUHM Y4EOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAaHOBKY U
BBIMOJIHATh M3MEPEHMs, CIelys MpPeUIOKEHHOMY IUlaHy, (UKCHUPOBAaTh pPE3yJIbTaThl
MOJyYCHHOW 3aBHUCHMOCTH (DM3MYECKHX BEIMYMH B BHUJAE MPEUIOKEHHBIX TaONHIl M
rpauKoB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUS (PU3NIECKUX BEINYHMH (IUIOTHOCTH BEUIECTBA KHUJIKOCTH U
TBEPJOro Tejla, CHJIa TPEHUs CKOJBXEHUs, AABJICHHME BO3/lyXa, BbITAJIKUBAIOIIAs CHJIA,
JEMCTBYIOIIAs Ha TOTPYKEHHOE B JKUAKOCTH TeNO, KOAX(PQPHUIMEHT IOJIE3HOTO IEHCTBHA
IPOCTBIX MEXaHU3MOB), CIIEAYS MPeUI0KEHHON MHCTPYKIUU: MIPU BBHIOJHEHUN U3MEPEHUN
coOuparh SKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE NICKOMOMN BEIMYUHBI,
co0Jr01aTh MpaBuiIa TEXHUKU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
YKa3blBaTh NPUHLMUIIBI JEHCTBUS MNPUOOPOB M TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAoLIecs COCY/bl, 0apOMeTp, pbluar, MOABMXKHBIA W HEMOJIBUKHBIHN
0JI0K, HAKJIOHHAs TIOCKOCTb;

XapaKTepu30BaTh MPUHLUUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C
Omnmopo Ha HUX ONHCaHHUA (B TOM 4YHUCIE: MOAIIMIHUKH, YCTPOMCTBO BOJONPOBOAA,
THJIPABIMYECKUH Mpecc, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, ApEOMETp), UCTIONb3Ys
3HaHMUSI O CBOMCTBaxX (PU3MUECKUX SBICHUM W HEOOXOAMMblE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJUTH IPUMEPHI (HAXOAUTHh UH(POPMALIHIO O IPUMEPax) NPaKTUYECKOT0 UCTIOIb30BaHU
¢u3nueckux 3HAHMA B TIOBCEAHEBHOM JKM3HU Juid obOecrieyeHus Oe30MacHOCTH IMpHU
oOpaimieHun ¢ npuOopaMd M TEXHMYECKHMH YCTPONCTBAMH, COXpPAHEHHS 3/10pOBbS M
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEJICHHUS B OKpY Kalollei cpejie;

OCYILIECTBISATH OTOOP MCTOYHUKOB MH(OpPMAIK B UHTEPHETE B COOTBETCTBUHU C 3a/laHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUN U IYTEM CPaBHEHMS PA3JINYHBIX
MCTOYHUKOB BbIIETATH HHPOPMAIUIO, KOTOpas ABJISETCS MPOTUBOPEUUBON UM MOXKET OBIThH
HEJIOCTOBEPHOM;
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e HCMOJB30BaTh MPHU BBHINOJIHEHWH YYEOHBIX 3aJaHUN HAYy4YHO-TIOMYJSPHYIO JIUTEPATypy
¢u3uUecKoro conuep)kaHus, CIpaBOYHBIE MaTepHajbl, pecypchl ceTd MHTepHeT, BiIaneTh
NpUeMaMU KOHCIIEKTHPOBAHMs TEKCTa, MpeodpazoBaHusl MH(OPMALIUK U3 OJTHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpaTKHWE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2-3
UCTOYHUKOB HMH(pOpManu (U3NYECKOTO COJIEp)KaHHs, B TOM 4YHCJIE MyOJIMYHO [eNaTh
KpaTKue COOOIEHHS O pe3ylbTaTax MpPOEKTOB MM Y4E€OHBIX HCCIEIOBAHMM, MPH 3TOM
IPaMOTHO MCIOJB30BaTh W3YUYEHHBIH MOHATUIHBIA anmapar Kypca (U3UKH, COPOBOXKIATH
BBICTYIUICHHE MTPEe3EHTAIINEH;

e TIpU BBHINOJHEHUH YY€OHBIX IPOEKTOB M HCCIEAOBAaHUHN paclpenesaTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUU C IIOCTABJIEHHBIMU 3a/ladaMM, CIEAUTDH 3a BBIIOJIHEHUEM IUIaHA JIEHCTBUM,
aJIeKBaTHO OLIGHWBAaTh COOCTBEHHBIN BKJIaJ B JEATEIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, YUUTHIBASI MHEHUE OKPY)KAIOILIKX.

8-i Kki1ace
K konmy oOyuenust B 8-M KJiacce mpeiMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

e HCIOJb30BaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE J[IBUJKEHUE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSHHUSI BEIEeCTBA, KPUCTAIMYECKHE U aMop(HbIE Tena,
HACBILICHHBI U HEHACBHIIEHHBIM Map, BIAXXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrusl, TEIIOBOM JABUraTellb, JIEMEHTAPHBIN ANEKTPUUECKUHN 3apsi, IEKTPHUIECKoe MoJe,
IIPOBOJAHMKY U TUAJIEKTPUKHU, ITOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

e paznuyaTh SBJICHHS (TEIJIOBOE pacIIMpeHHe M C)KaTue, TeIulonepenaya, TerIoBOe
paBHOBECHE, CMayMBaHUE, KAWUISPHbIE SBJICHUS, MCIIapEHHE, KOHJEHCAlUsl, IJIaBICHUE,
Kpuctam3anusi  (0TBepAeBaHME), KHUIEHHE, Terulonepenaya  (TErIONPOBOJHOCTS,
KOHBEKIIMSI, MW3JIYy4E€HUE), DJJIEKTpU3alUsg TeJl, B3aUMOJACHCTBHE 3apsioB, JCHCTBUS
ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOT'O I0JI Ha IPOBOJIHUK C TOKOM, 3JIEKTPOMarHUTHAsI MHAYKLHUSA) 0 OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE (HHU3HUECKOe
SBJICHUE;

e pacmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAIOIIEM MUDPE, B TOM
yrciae (U3NYECKHEe SBICHUS B IPHPOJIE: IMOBEPXHOCTHOE HATSDKEHHE M KalMJUIIPHBIC
ABJICHUS B NIPUPOJE, KPUCTAIUIBI B IpHupone, uzinydeHue CoiHIa, 3aMep3aHHe BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, SJEKTPUUYECKUE SIBJICHUS B
aTMocdepe, EeKTPUYECTBO KHUBBIX OPraHU3MOB, MArHUTHOE T10JIe 3eMJIH, Apeil( MOoI0CcoB,
pOJIb MAarHUTHOT'O TOJISL JAJI KU3HU Ha 3emJie, MOJSIPHOE CHUSIHHME, IIPU 3TOM IEPEBOJUTH
NPaKTUYECKYl0 3aJady B Yy4yeOHYyI0, BBIIENATH CYIIECTBEHHbIE CBOWMCTBA (IIPU3HAKM)
(bu3NYECKUX SIBICHUM;

e ONKCHIBaTh H3yYEHHBIE CBOICTBa Ten M (U3NYECKHUE SBJIECHUS, HUCHOJNb3Yyd (U3NYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI DSHEprus, KOJMYECTBO TEIUIOTHI, YyJAEIbHas
TEIJIOEMKOCTh ~ BEIECTBa,  yJAeNbHas  TEIUIOTa  IUIaBJIEHMs, yJAeJbHas  TEIUIOTa
napooOpa3oBaHHs, yJelbHas TEIUIOTa CrOpaHus TOIUIMBA, KO3(PQPUIMEHT IOJIE3HOTO
JIeMCTBUS TEIJIOBOM MAaIlMHbBI, OTHOCUTEIbHAS BIQXKHOCTh BO3/yXa, JIEKTPUUYECKHUH 3apsin,
CHWJIa TOKa, DJIEKTPUYECKOE HaIlpsDKEHHE, CONpPOTUBJIEHHE TMPOBOJHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEIECTBA, PabOTa M MOIIHOCTb JIEKTPUUECKOTO TOKa), MPU ONUCAHUU
MPaBWIbHO TPAaKTOBATh (PU3WYECKUN CMBICI HCIOJIb3YyEMbIX BEJIWYUH, OOO3HAUECHUS U
€IMHUILBI (PU3HUECKUX BETUYMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAOIINE JAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYIUMH BEJIHMYMHAMH, CTPOWTH TpadUKH W3YYEHHBIX 3aBUCHMOCTEH
(U3MUECKUX BEIHYMH;

e XapaKTepHU30BaTh CBOICTBa Tej, (pU3MUECKHe SBJICHUS U MPOLECCHI, HCIONb3ys OCHOBHbBIE
MOJIOKEHUS  MOJIEKYJIIPHO-KHHETHMYECKOW TEOPUM  CTPOEHHUS  BEIIECTBA, IPUHIMII
CYMEPIIO3UINH TOJIeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS 3apsnia, 3akoH Oma
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JUI ydacTKa Lenu, 3akoH J[xoyns—JIeHna, 3akoH cOXpaHEHUs! SHEPIUHU, IPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTUYECKOE BBIPaKEHUE;

e OOBACHATH (PU3UUECKUE IPOLIECCHl U CBOMCTBA TE€JN, B TOM YHCJIE M B KOHTEKCTE CUTyallui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH MPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 WM3ydYEeHHBIX CBOMCTBA
(bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pelaTh pacyeTHbIE 3a7a4yu B 2—3 IEHCTBUSI, UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nueckre BeTMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33[a4y 3allMChIBaTh KPAaTKOE yCIIOBHUE,
BBISBIIATh HEJOCTATOK JAHHBIX MAJIS pELIeHMs 3ajadyd, BbIOMpaTh 3aKOHbI U (OPMYIIBL,
HE0OXO/UMBIE JIs €€ PELICHMs], IPOBOIUTh pacueThl U CPABHUBATH IOJIYYEHHOE 3HAYECHUE
($u3nUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

e pacrno3HaBaTb IPOOJEMbI, KOTOPbIE MOYKHO PEIIUTh MPH HOMOLIM (PU3MUYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHUE UCCIEN0BAHUS, BBIIEIATH IIPOBEPSEMOE MPEATIONOKEHUE, OLIEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

e TPOBOJAUTH ONBITHI MO HAOIIOACHUIO (U3NYECKUX SBICHUA WM (U3NUYECKUX CBOICTB Tel
(KanuJUIApHbIE SIBJIEHUS, 3aBUCHMOCTb JIaBJICHUS BO3JyXa OT €ro oObema, TeMIepaTyphl,
CKOPOCTH IpoOllecCa OCTbIBAaHUS M HArpeBaHUs INpPU H3JIyUEHUU OT IBETa HU3JIydarouleu
(morzomaroei) MOBEpXHOCTH, CKOPOCTh UCHApEHHsI BOJbI OT TeMIEpPaTyphbl KUAKOCTH U
IUIOLIA/IA €€ MOBEPXHOCTH, EKTPU3ALUS TE1 U B3aUMOJCHCTBUE 3IEKTPUUECKUX 3apsJIOB,
B3aMMOJICIICTBUE MOCTOSHHBIX MAarHuWTOB, BU3yalM3allis MarHUTHBIX IOJIEH IMOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOI'O IOJISI HA IPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOWCTBA  DJIEKTPOJBUIaTeist IOCTOSHHOIO TOKa): (OpMYIMpPOBAaTh  IpPOBEpsSEMbIE
IPEI0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPENJI0KEHHOTO 000pyI0BaHUs, ONMUCHIBATH X0
OIbITa U POPMYJIUPOBATH BHIBOJIBI;

e BBINOJIHATH NPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3]lyXa, CUJIbI
TOKa, HANpsDKEHUs C UCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB M JIATUUKOB (PU3MUECKUX
BEJIMYMH, CpaBHUBATh peE3yJIbTaThl H3MEPEHUH C Yy4yeToOM 3a/laHHOM alcoJIIOTHOM
HOTPEIIHOCTH;

e TMPOBOJAUTH HCCIEIOBAHWE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BEIWYMHBI OT JPYrou ¢
UCIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTH COINPOTHUBIIEHUS MPOBOAHUKA OT €ro
JUIMHBI, IUIOIIAJM IIONEPEYHOr0 CEYEHUS U YAEJIbHOIO COINPOTHUBIEHUS BEIECTBA
IIPOBOAHMKA, CHJIBI TOKA, MUAYIIETO 4YE€pe3 NPOBOJHUK, OT HANPSIKEHUS HA IPOBOJHMKE,
UCCJIEJOBAaHUE IIOCJIEIOBATEIbHOTO M MMAPAJJICNIbBHOIO COEIUHEHUH IPOBOJHUKOB):
IUIAaHUPOBAaTh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH M3MEPEHHUS, CIeAys
NpeJIOKEHHOMY IUIaHY, (PUKCHpPOBATh pPE3YyJIbTaThl IMOJYYEHHOM 3aBUCHMOCTH B BHJE
TabIMI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BAHHUS;

e TPOBOJUTH KOCBEHHbIE M3MEPEHUs (PUINYECKUX BEJIWYUH (yAeNnbHas TEIIO0EMKOCTh
BEIIIECTBA, CONPOTHBIIEHHE MPOBOJHMKA, paboTa M MOIIHOCTb 3JEKTPUYECKOTO TOKA):
IUIAHUPOBAaThb ~ M3MEPEHMs, COOMpaTh  OSKCIEPUMEHTAJIBHYIO  YCTAHOBKY,  CIIEIYs
IIPEUI0KEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

e COOJIIO/IaTh PaBUJIa TEXHUKU O€30MaCHOCTH MPH padboTe ¢ 1adopaToOpHBIM 000PYI0BAaHUEM;

e XapaKTepHU30BaTh MPUHIMIIBI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha MX ONMMCaHUA (B TOM YHCIE: CHUCTEMa OTOIJICHUS JOMOB, TUTPOMETp, MapoBas
TypOuHa, amIepMerp, BOJIBTMETD, CUYETUHK AIIEKTPUYECKON JHEpPIuy,
3JIEKTPOOCBETUTENbHBIE  MPHUOOPHI, HArpeBaTelIbHbIE  AJIEKTPONPUOOPHl  (IIPUMEpHI),
AIIEKTPUYECKUE MPENOXPAHUTENN, DIEKTPOMArHUT, JIEKTPOABUTATENbL ITOCTOSHHOIO TOKA),
UCIIONIb3YSl 3HAHUS O CBOWCTBAaX (PU3MYECKUX SBICHHM W HEOOXOoAMMbIE (HU3UUECKUe
3aKOHOMEPHOCTH;

e pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONUCTBA U U3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKAM (KUAKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, T'MTPOMETD,
JBUTATE€b BHYTPEHHETO CrOpaHMs, dJEKTPOCKON, pEeoCcTaT), COCTaBISATh CXEMBbI
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3JIEKTPUYECKUX LENEel € IMOCIEN0BATEIbHBIM U IMMAPAUIEIbHBIM COEIMHEHUEM AJIEMEHTOB,
pasnnyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LETeH;

e TMPUBOAUTH NMPUMEPHI (HAXOAUTH HHGOPMAIIMIO O IPUMEpax) MPAKTHUECKOTO UCIIOIb30BaHUS
¢u3nueckux 3HAHWKA B TIOBCEAHEBHOM JKM3HM [uid oOecriedeHus Oe30MacHOCTH TpH
oOpaiieHun ¢ mpuOoOpaMd M TEXHUYECKUMHU YCTPONCTBAMH, COXpaHEHHs 3JI0pOBb H
cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH Cpele;

e OCYILIECTBJIATh MOUCK HHPOpMAIMK (U3NYECKOTO COACpXKaHUS B HWHTEPHETE, HA OCHOBE
UMEIOUIUXCA 3HaHUM M IyTEM CpPAaBHEHUS [JOINOJHUTEIbHBIX HCTOYHUKOB BBIJICISTH
uH(pOpMalIKIO, KOTOpas SBJISIETCS IPOTUBOPEUUBOI HITU MOXKET ObITh HETOCTOBEPHOM;

e HCHOJB30BaThb MpPHU BBHINOJIHEHUU Y4E€OHBIX 3a/laHUil Hay4HO-TIOMYJSPHYIO JIUTEPATypy
(bu3uUecKoro coxepkaHus, COpaBOYHBIE MaTepHajbl, pecypcbl ceTd VHTepHeT, BianeTh
pUeMaMU KOHCIIEKTHUPOBAHMS TEKCTa, MpeoOpazoBaHus MHGOPMALMK U3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

e cCO3/1aBaTh COOCTBEHHbIC IHCbMEHHbIE U KpaTKUe YCTHbIe cooOleHus, 0000mas
UHPOPMALIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COJEpXKAHHUA, B TOM YHUCIIE
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHOM WM HCCIEAO0BATEIbCKON NEATEIbHOCTH,
Opd 3TOM TPAMOTHO HCIIOJIB30BaTh W3YYEHHBIM MOHATUHHBIN ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE ITPE3EHTALIUEH;

e MPH BBHINOJHEHHH YYEOHBIX TIPOCKTOB M HCCICIOBAaHUN (PU3MUECKUX IPOILIECCOB
pacrpenensaTh OOS3aHHOCTH B TPYIINE B COOTBETCTBHHM C IOCTaBJICHHBIMHU 3a/1ayaMH,
CJIEUTH 3a BBIOJIHEHUEM IlJIaHa ACUCTBUM U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJIaJ] B JEATENBHOCTh TPYIIBL, BBICTpAaUBaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBHE, POSBIISS TOTOBHOCTH pa3pemiaTh KOH(QIUKTHIL.

9-ii kaace
K xoniy oOydenus B 9-M KJiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:

e HCMOJNB30BaThb IMOHATHS: CUCTEMa OTCYETa, MaTepualbHas TOYKa, TPACKTOpUS,
OTHOCUTEIIbHOCTh MEXaHMUYECKOTO JBIKeHUus, nedopmanus (ympyras, IUIacTUYecKas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M NEPErpy3KH, LIEHTP TAKECTH,
abCOIOTHO TBEpPAOE TEJO, LIEHTP TSHKECTH TBEPAOrO Tejla, PaBHOBECHE, MEXaHUYECKUE
KOJICOaHUsI M BOJIHBI, 3BYK, HHPPA3BYK M YIbTPa3BYK, 3JCKTPOMArHUTHBIC BOJHBI, IIKaJa
3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTh, CIIEKTPHI UCIYCKaHUS U
norjouieHus, ajabga-, 6eTa- U TaMMa-u3ITy4eHHs], U30TOIIbI, SAepHAs SDHEPIeTUKA;

e pa3nuyaTh SBJICHHUA (PaBHOMEPHOE M HEPABHOMEpPHOE INPSMOJMHEHHOEe JBU)KEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE IBMKEHHME, CBOOOJHOE MaJeHUE Tell, PAaBHOMEPHOE
JIBIDKEHUE 0 OKPYKHOCTH, B3aUMOJICHCTBHE Tel, peaKTUBHOE IBM)KEHHUE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXarollue W BBIHYXKJCHHBIE KOJIEOAaHWs), PE30HAHC, BOJIHOBOE JBWIKEHUE,
OTpaXKCHHE 3BYKa, MPSAMOJIMHENHOE PaclpOCTPAaHEHUE, OTPAXKECHHUE U INPEIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3jio’KeHue Oeroro CBeTa B CHEKTP U CIOXKEHHE
CIEKTPAJIbHBIX LIBETOB, IUCIIEPCHSI CBETA, ECTECTBEHHAS! PaJlMOAKTUBHOCTb, BOSHUKHOBEHUE
JMHENYaToro CreKkTpa M3JIy4eHMs) MO0 OMUCAHUI0 UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

e pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKUX SBIICHUN B OKpY)KalOIIeM MUpE (B TOM
qucie pu3nuecKue sIBIEHUS B IPUPOE: MPUIUBBI U OTIHUBHI, ABMKEeHHE MaHeT ColHeYHOM
CUCTEMBI, PEaKTUBHOE IBM)XCHHME >KMBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHNE, CECMUYECKHE BOJIHBI, LIyHAMM, 3XO, LIBETA TE€J, ONTHYECKHUE SIBICHUS B
npupose, OUOJIOTMYECKOe IeHCTBHE BHUIMMOTO, YIbTPAa(HOIETOBOTO M PEHTTEHOBCKOTO
U3Yy4eHUH, €CTECTBEHHbIM pPaJUOaKTUBHBIA (DOH, KOCMUYECKHE Iy4H, pPagHOaKTUBHOE
U3ITy4yeHUE MPHUPOAHBIX MHUHEPAJIOB, JEWCTBUE PAaJUOAKTHUBHBIX W3JIyYEHUN HAa OPraHU3M
4eJoBeKa), MPH OTOM MEPEeBOJUTH MPAKTHUECKYI0 3ajady B Y4eOHYIO, BBIJICIATH
CYILIECTBEHHbIE CBOMCTBA (ITpU3HAKU) (PU3UUYECKUX SIBICHUN;
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e ONKCHIBaTh H3yYEHHBIE CBOICTBA Ten M (IU3NYECKHUE SBJICHUS, UCHONb3yd (U3NYECKHE
BEJIMYMHBI (CpeAHAs ¥ MIHOBEHHass CKOpPOCTh Teja IpU HEPaBHOMEPHOM JBIKEHHH,
YCKOpEHHUE, NepeMellleHue, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHMS, CHUJIa YIPYTOCTH, CHIIA
TSOKECTH, YCKOPEHHE CBOOOIHOTO TMAJeHUs, BEC Tela, UMIYJIbC Tella, UMIYJIbC CHIIBL,
MeXaHu4eckass paboTa M MOIIHOCTb, NOTEHIMAJbHAs SHEPrusl Tena, HOJHATOr0 Haj
MOBEPXHOCTBIO 3€MJIM, IOTECHIIMATIbHAS SHEPTUS CXKATOW MPY>KUHBI, KHHETHUECKAs! SYHEPI U,
IIOJIHAsE MEXaHUUEeCKasl SHEeprus, MepUoj M 4acToTa KOJeOaHuH, JAJMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTeslb IPEJIOMJIEHUS CPEAbl), IIPU ONHUCAHUU
IPaBUIbHO TPAaKTOBaTh (PU3MUECKUIl CMBICI MCIOJIb3YEMBIX BEIMYUH, OOO3HA4YECHUS U
€IMHULBl PU3MUECKUX BEJIUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYIUMH BEJIHMYMHAMH, CTPOUTHb TpadUKU HW3YYEHHBIX 3aBUCHMOCTEH
(bU3UUeCKUX BEIUYNH,

e XapaKTEepHU30BaTh CBOWCTBA TeJd, (PU3MUECKUE SBJICHUS W NPOIECCHI, UCIOIB3YysS 3aKOH
COXPaHEHMsI HHEPIruu, 3aKOH BCEMHUPHOIO TATOTEHHUs, NPUHLUI CYNEPHO3ULHUUA CHJI,
IOPUHIUI OTHOCUTENBHOCTH [ anmnes, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHHS HMITYJIbCa,
3aKOHBl OTPAXEHUS U INPEJOMJICHUs CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO M MacCOBOIO
YHCeN TPU SIEPHBIX PEAaKIMIX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U
3aIllMCBIBAaTh €r0 MAaTEMAaTUYECKOE BbIPAXKECHUE;

e OOBACHATH (PU3UUECKUE MPOIECCHI U CBOMCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE CHUTyalui
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIEJCTBEHHbIE CBSI3H,
CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIAroB ¢ ONOpod Ha 2—3 M3Y4YEHHBIX CBONCTBA
bu3nUecKux sIBICHUH, GPU3NUIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e peuaTh pacueTHble 3ajayd (OMMPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUM), HUCIOJIb3Ys
3aKOHBI U (OPMYJIbI, CBsI3bIBaOLIME (PU3NUYECKUE BEIMUMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJaui 3aIHMChIBAaTh KPATKOE YCJIOBUE, BBISBISATH HEJIOCTAIONINE WM W30BITOYHBIE JTAHHBIE,
BbIOMpPATh 3aKOHBl U (HOPMYJbl, HEOOXOOUMBIE MAJISl DPEUICHUs, HPOBOJUTH pacueTsl MU
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NYECKON BETMIHUHBL

e pacro3HaBaTb HPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh MPH HOMOLIM (PU3MYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHUE UCCIEI0BAaHUS, BBLIEIATH IPOBEPSIEMOE MIPENIIOIOKEHUE, OLICHUBATh
NPaBUIBHOCTh MOPSJIKAa MPOBEJECHUS MCCIEIOBAHUA, JeNIaTh BBIBOJbI, UHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUIN 1 OTIBITOB;

e TPOBOJUTH ONBITHI MO HAOIIOACHUIO (U3NYECKUX SIBICHUH WM (U3NYECKUX CBOUCTB Tel
(u3yuenue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHMs SHEPIUH, 3aBUCUMOCTDb MEpHOa
KoJIeOaHWH TPY)KMHHOTO MasTHHKa OT MacChl TIpy3a M JKECTKOCTH NPYXKUHBl U
HE3aBUCHMOCTb OT AaMIUIUTY/Jbl MaJbIX KoJeOaHUW, MPSIMOJUHEHHOE pacnpocTpaHEHHE
CBETa, pa3joXkeHHe OeJoro CBeTa B CIIEKTP, M3YUYEHHE CBOMCTB M300pa’ke€HHs B IIOCKOM
3epKajie ¥ CBOMCTB M300paKeHUs MpeaMeTa B coOMparoliei JuH3€e, HaOI0IeHNe CIUTOIIHBIX
U JIMHEHuaThIX CHEKTPOB M3JIyY€HHs): CaMOCTOATEJbHO cOOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 0O0OpYIOBaHMS, OMNKMCHIBATH XOJ OIbITA WU €ro pe3yJabTaThl,
(bopMyIHpOBaTH BHIBOJIBI;

e TPOBOJUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMbBIX U3MEPEHUI, OoNpeenss cpeHee 3HaueHue
u3MepseMoil BelMMuMHBI ((POKYyCHOE paccTosHuEe coOuparomeil JuH3bI), 00OCHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

e TIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3NUYECKUX BEIMUYUH C UCHOIB30BAHUEM IMPSIMbIX
U3MEpEeHUH (3aBHCHMOCTh TYTH OT BPEMEHH TIpH pPaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HayalbHOM CKOPOCTH, MepHoja KojeOaHWi MaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH,
3aBHCHUMOCTH yIJIa OTpPaXEHHs CBETa OT YIJla MaJeHus U yrja MpeloMIIEHUs OT yria
najieHus): IUIAHUPOBAaTh  HMCCIENOBaHME, CaMOCTOATENBHO  CcOOMpaTh  YCTaHOBKY,
(UKCUPOBATH PE3yNbTATHI MOJYYEHHON 3aBUCHMOCTH (PM3UYECKUX BEIWYHH B BHUJIE TaOIUI]
U rpaUKoB, /1eNaTh BBIBO/BI 110 pe3yabTaTaM HCCIIEIOBAHUS;
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e TPOBOJUTH KOCBEHHbIEC M3MEpPEHUsS (PU3MUECKUX BETUUYMH (CPEAHSIsl CKOPOCTh U YCKOPEHHE

TeJa TpPU PABHOYCKOPEHHOM [BM)KCHUH, YCKOPEHHE CBOOOJHOTO TMaJeHHS, KECTKOCTb
HpPYXUHBL, KO3()PUINUEHT TPEHUS CKOJIbXKEHUS, MeXaHW4YecKasi padoTa U MOLIHOCTb, 4YaCTOTa
U Tepuoj KojeOaHWM MaTeMaTHYeCKOro M MPYKUHHOTO MAasTHUKOB, OINTHYECKas CUIIa
cobuparonied JMH3BI, PAJUOAKTUBHBIA (OH): IUIAHUPOBaTb M3MEpPEHMs, COOMpPaTh
DKCIICPUMEHTAIIBHYI0 YCTaHOBKY M BBIIOJHATh M3MEPEHHUs, CIEAys IIPEIIOKCHHOU
WHCTPYKLMH, BEIYNACIIATh 3HAYCHUE BEJIMUMHBI U aHAJIM3UPOBAThH II0JYyYCHHBIE PE3YIBTATHI C
Y4ETOM 3a/IaHHOM ITOTPELIHOCTH U3MEPEHUH;

e coOJr0/1aTh MpaBUiia TEXHUKK OE30IaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
e pa3nMyaTh OCHOBHBIC NMPH3HAKK M3YYCHHBIX (DU3MYCCKHX MOJENICH: MaTephaibHas TOYKa,

a0COJIIOTHO TBEPJIOE€ TEJIO, TOUCUHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, IJIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO 5I/pa;

e XapaKTEePHU30BaTh MPUHIMIIBI ACHCTBHUS M3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C

OIOpOH Ha MX OMHUCAHUS (B TOM YHCJE: CIUAOMETp, NATYUKH MOJO0KEHHS, PACCTOSHUS U
YCKOPEHHUS, paKeTa, d3XOJIOT, OYKH, MEPUCKOI, (oToanmapaT, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, TO3UMETpP, Kamepa BuiibcoHa), HCIONB3ys 3HAaHUS O CBOMCTBaX (PU3MUECKUX
SBJICHUI U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

e HUCIHOJIB30BATh CXCMbI MW CXEMATUYHBLIC PHUCYHKH H3YYCHHBIX TCEXHHYCCKUX yCTpOﬁCTB,

WU3MEPUTEIIBHBIX TPUOOPOB W TEXHOJOTHYECKUX IMPOIECCOB MPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3a/1ady, ONTHUYECKHUE CXEeMbl ISl MOCTPOCHUS H300paKEHUH B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

e TMPUBOAUTH MPUMEPHI (HAXOAUTH UHGOPMAIUIO O IPUMEPaX) MPAKTHUECKOTO UCIOIB30BaHUS

(¢u3MyYeCKUX 3HAHUW B IIOBCEJIHEBHOM JKU3HU JJsi oOecreyeHus: Oe30MacHOCTH IpU
oOpalieHun ¢ NpudbopaMud W TEXHUYECKMMHU YCTPOWCTBAMM, COXpPAHEHHUs 310pOBbS U
COOJIIOIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpPYKaIOILEH Cpeie;

OCYLIECTBIATh MOUCK HHpOpMauuu  (U3NYECKOTO  COACpP)KaHUS B HHTEpHETE,
CaMOCTOSITENIFHO ~ (QOPMYJIUPYSl TOMCKOBBI  3apoc, HAXOAWUTh MYTH ONPEACICHUS
JOCTOBEPHOCTH  IOJY4YEHHOM HMHPOpPMALMM HAa OCHOBE MMEIOUIMXCS 3HAHUH U
JIOTIOJIHUTEIIbHBIX NCTOYHHUKOB;

UCIOJb30BaTh IPHU BBIIOJIHEHUU Y4YEOHBIX 3aaHUN HAyYHO-TIONMYJSPHYIO JIMTEpaTypy
(U3NYECKOT0 COJEpXKaHUsl, CIPABOYHbIE MaTepHallbl, pecypchl ceTu VHTepHEeT, BIaAeTh
npreMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(POpPMAMU U3 OAHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHHMS Ha OCHOBE HMH(pOpMAIMU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOIrO COAEPIKAHUS, MyOIMYHO MPEACTABISTh PE3y/IbTaThl
IIPOCKTHOM WM HCCIEAOBATEIBCKOM NEATENBbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOIb30BATh
W3YYEHHbI TOHATUHHBIA anmapar HW3y4aeMoro pasjaena (QU3UKH U COMPOBOXKIAThH
BBICTYIIJICHHUE TIPE3eHTalMel C yueTOM 0COOEHHOCTEH ayIuTOPUH CBEPCTHUKOB.

TemaTHueckoe IJIaHUPOBAaHHUE

7-# KJ1ace
Hanmenopanue | KO/THYECTBO 4acoB
Ne ATLCTOB M TeM DJIEeKTPOHHbIE (uu¢posbIe)
n/n |P Beero Kontposbnrpie | IIpakTutieckne | ogpazopaTe/ibHbie pecypebl
nporpamMmel padoThI paboThI

Paszpnen 1. ®dusuka u ee poJib B NO3HAHNH OKPY:KaIOLIEro Mupa

11

bubmmoreka OI'UC  «MOS
2 IIKOJIa — lesson.academy-
content.myschool.edu.ru/03/07

®dusuka — HayKa o
Ipupoe
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®dwusuka, 7 knace, PI'AOY JAIIO

duznveckue

1.2 2 1 «AxkagemMuss MUHOPOCBEIICHUS
BEJIMUHMHBI

Poccuny

EcTecTBenHo-

1.3 |nayunsrii  meton |2 1 bubmumorexa [IOC
MTO3HAHUS

Hroro no pazaeny 6

Pa3nen 2. [lepBoHayaibHbIE CBEEHHS 0 CTPOEHHH BelleCTBA
CrpoeHue

2.1 p 1 bu6mmoreka [IOC
BEIIIECTBA
[BrxeHue u

2.2 | B3aumopelictBue |2 1 bu6mmoreka [IOC
YaCTUII BEIIECCTBA
ArperarHble

2.3 | cocToAHUSA 2 bu6mmoreka [IOC
BEIIIECTBA

Utoro no pazneny 5

Pa3nen 3. /IBu:xeHne ¥ B3auMo/ieiicTBHE TeJl
Mexanndeckoe

3.1 3 bu6mmoreka [IOC
JIBUDKCHUE
HMuepuus, wMacca

3.2 P, 14 1 bu6mmoreka [IOC
IJIOTHOCTh

3.3 | Cuna. Buasl cun 14 1 2 bu6mmoreka [IOC

Utoro no pazneny 21

Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH U ra30B
[aBnenue.
Ilepenaua

aBJICHHS

4.1 | ™ 3 bu6mmoreka LIOC
TBEPABIMHU TEJIAMU,
JKAJIKOCTSIMH u
razamu
JlaBnenue

4.2 5 bu6mmoreka [IOC
JKUJIKOCTH
AtMochepHoe

4.3 (bep 6 bu6mmoreka [IOC
JIaBJICHUE
JenicTBue
KUJKOCTH M Tasa

4.4 o 7 1 3 bubmuorexa [OC
Ha TIOTPYXEHHOE B
HHX TEJIO

Hroro no paszneny 21
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Pa3nea 5. PaGora n MOIIHOCTB. JHEpPIrus

5.1 Pabora K 1 bu6mmoreka [IOC
MOIIIHOCTb
5.2 Hpocrsie 5 1 bu6mmoreka [IOC
MEXaHU3MBbI
5.3 | Mexanuueckas | 1 Bu6uorexa [{OC
SHeprus
Hroro mo pazaeny 12
[ToBTOpeHue 3
OBIIEE
KOJIMYECTBO
YACOB 1o 68 12
[MPOT'PAMME
8-ii kJ1acc
HanMeHOBAHME Kouun4yecTBo yacos
Ne A316H0B M TeM JJIeKTpOoHHble  (uHMdpoBbIe)
n/n | P2 Beero Kontponrnsie | [IpakTHuecKHe | ggpaszoBareabHble pecypchl
HporpaMmel padoThI paboThI
Paznen 1. TenioBble siB1eHUs
bubmuoreka ®I'UC  «Mos
Crpoenue u
1.1 CBOHCTEA BELLICCTRA 7 IIKOJIa» — lesson.academy-
= content.myschool.edu.ru/03/08
TeruioBbe O®usznka, &8 xkmacc, PI'AOY
1.2 21 1 5 HAI1O «AxameMus
MPOLIECCHI
Munnpocseuenus Poccun»
Wroro mo pazneny 28

Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS

ONEeKTpUYECKHe

2.1 |2APAARL 7 1 bu6mmoreka [1OC
3apsKeHHbBIE TeNa |
WX B3aUMO/JICUCTBUE

29 [TocTostHHBIN } 20 1 7
AIIEKTPUYECKUI TOK

9.3 | MarsuTHEIe 6 |1 15 BuGmmorexa LIOC
SIBIICHUS

2.4 | D7CKTPOMATHUTHA | 4 Bu6moreka 110C
WHTYKITHS

Hroro no paszneny 37

IToBTOpEHME 3
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OBIIEE

KOJIMYECTBO YACOB | 68 3 14,5
I10 I[TPOI'PAMME
9-if KJ1acc
HanMeHoBaHMe KounvecTBO 4acoB
Ne 2316008 M TeM DJIeKTpOHHbIe (uHMppoBbIe)
n/m | P23 Beero Kontpoabneie | IpakTuueckne | ggpazopatesbHbie pecypebl
porpamMmal padoThI padoThI
Paznen 1. Mexanuveckue siBJeHUsI
1\/}[3;);2{1:;;:01(06 " bubmmoreka ®OI'MIC «Mos
1.1 E[HOCOGH ero 10 1 mkona» — lesson.academy-
content.myschool.edu.ru/03/09
OTHCaHUs
BsanMonelicTBIe ®uzuka, 9 xiacc, PI'AOY
1.2 A 20 1 3 IO «AxaneMus
Tel
Munnpocsenienust Poccuny»
1.3 3axonr! 10 3 bu6nunorexa LHOC
COXpaHEeHUs
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
2.1 Mexanmeckue 7 3 bu6nunorexa LHOC
KoJieOaHms
2.2 Mexanmaeckue 8 1 3 bu6nuorexa LHOC
BOJIHBL. 3BYK

Hroro no pazneny 15

Paznen 3. 3ﬂeKTpOMaFHI/lTHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

BHGKTPOMaFHI/ITHOe
I10JIC u
QJICKTPOMArHUTHBIC
BOJIHbI

3.1

bu6mmoreka [HOC

Wroro mo pazneny 6

Pa3nen 4. CBeToBbI€ IBJICHUS

3aKOHBI
pacmnpocTpaHeHus |6
cBeTa

4.1

but6mmoreka [IOC

JInH3eI
ONTHYECKHE 6
prOOpbI

4.2

bubnunorexa LIOC
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Paznoxenue

4.3 |6enoro cBera B|3 2 but6mmoreka [IOC
CIIEKTP

Hroro mo pazaeny 15

Paznen 5. KBanroBble siBJIeHUSA

Hcenyckanue u

5.1 | mornomenue csera |4 1 bu6nmorexa [IOC
aTOMOM

5.2 Crpoenne 6 1 bu6nunorexa [IOC
aTOMHOTO sijIpa

5.3 | Anepubie peakuu | 7 1 1 bubmmoreka LIOC

Hroro no pasneny 17

Pasneu 6. [loBTOpUTEIbHO-00001IAK0IIMIA MOAYJIb

IToBTOpEHUME 51
00001IEeH1E

6.1 | conepxxanus Kkypca |9 2 bu6nunorexa LHOC
¢usukn 3a 7-9-i
KJacc

Wroro mo paszneny 9

OBLLEE
KOJIMYECTBO
YACOB Io
[IPOTPAMME

102 |3 27

YYEBHO-METOAUYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOTI'O TPOIECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIBI U151 YYEHUKA
Jlns peanuzaluy MPOrpaMMbl MCIIONB3YIOTCS YYEOHUKH, JOMYyIEHHbIE K HCIOJIb30BAHUIO TPU
peain3alii UMEIOIIMX TOCYAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM HAyalbHOIO
00111er0, OCHOBHOTO OOIIEro, cpeHero oouiero oOpa3oBaHUS OpraHU3aLUSIMHU, OCYIIECTBISIOIIUMU
00pa3oBaTeNbHYIO JeATeIbHOCTD, MpuKka3zoM MusnmnpocsemieHus ot 21.09.2022 Ne 858:
o ®usuka: 7-it kiacc: 6a30Bblil ypoBeHb: yueOHuUK, 7 kinacc/ Ilepsimkun .M., Banos A..,
AxunonepHoe obmectso «M3narensctso "[Ipocsemienue»;
o ®usuka: 8- kiacc: 0a30BbIN ypoBeHb: yueOHUK, § kiacc/ Ileppikun M. M., BanoB A. U.,
AxunonepHoe obmectso «M3narensctBo "[Ipocsemienue»;
o ®usuka: 9-if kiacc: 0a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [leppiukun Y. M., I'ythuk E. M.,
NBanoB A. U., Ilerpoa M. A., Akimnoneproe o0miectBo «M3aatensctBo "[Ipocsemenne»;

METOJINYECKHUE MATEPHUAJIBI 1151 YUUTEJIS

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bu6nuorexa [IOC
DJNEKTPOHHBIE O00pa30BaTEIIbHBIC PECYpPChl, JONMYIIEHHBIC K WCIIOIB30BAHUIO TP PEaTU3aIlluu
MMEIOIUX TOCYJApCTBEHHYIO aKKpeIUTAIMI0 00pa3oBaTeNbHBIX MPOTPaMM HAYAIBHOTO OOIIEro,
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OCHOBHOTO 00IIIero, cpeaHero oodmero oopaszoBanus npukazoM MunnpocsemieHus ot 04.10.2023 Ne
738:

o ®usuka, 7 knacc, PI'AOY [AIIO «Axanemuss Munnpocsemnienust Poccuny;

o @usuka, 8 kinacc, PI'AOY JTIO «Akagemuss Munmnpocsemienus: Poccumny;

o ®usuka, 9 knacc, PI'AOY HIIO «Axanemuss Munnpocseuenus Poccuny.
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