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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBJieHA Ha
OCHOBE TOJIOKEHH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenpHO TporpamMmbl, npenactaBieHHbix B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanpHOl paboueit mporpammbl BocnuTaHwss W KoHIenmuu mpenojaBaHus y4eOHOTO
npeamera «Prusukay.

Conepxanue mporpaMmbl 10 (U3HMKE HAMPaBIEHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
HAyYHOM I'PaMOTHOCTH OOYYarOIIMXCS M OpraHMU3alMI0 M3y4YeHHs (PU3UKU Ha JesTeNbHOCTHOMN
ocHOBe. B mporpamMmMe mno Qu3uMKe YUYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mpeaMeTra B
peamuzaiu  TpeboBanuii ®I'OC OOO K IUIaHUPYEMBIM JMYHOCTHBIM U METalpeAMETHBIM
pe3ynbrataM OOy4YeHHs, a TaKXKe MEXKIIpPEeIMETHbIe CBA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX
NPEIMETOB Ha YPOBHE OCHOBHOT'O O0IET0 0Opa30BaHMUS.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBAET pacHpeaeieHre ydyeOHOro maTepHualia 1o rojgam
oOydyenust (1o KJiaccam), MpejaraeT NPUMEPHYIO IMOCJIEI0BATEILHOCTh HW3YUYEHHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS MPEIMETHOTO COAEpX aHUs M Y4YETe BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCA.

[Iporpamma o gu3suke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOINYECKON MOMOIIHU YUUTEITIO
B CO3JIaHMM paboueil mporpamMmbl 0 y4eOHOMY MpEIMETY.

@dwusuka ABISETCS CUCTEMOOOPA3YIOLIUM NIl €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUYEeCcKHe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SBJICHHA, M3y4aeMbIX XMMUEH,
Ouonorueit, actpoHoMueit U (U3NUECKOil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IPeIoCTaBigeT HaubOosee sICHble OOpas3lbl MPUMEHEHHS HAy4yHOro MeToja
MO3HAHUSI, TO €CTh CII0CcO0a MOIy4YeHHs JOCTOBEPHBIX 3HAHUN O MHpE.

Opana u3 riaaBHBIX 3a/1a4 (QU3MUEecKoro oOpa3oBaHMs B CTPYKType 0O0IIero oOpa3oBaHUS
COCTOMT B (OPMHpPOBAHMM €CTECTBEHHOHAy4YHON TpaMOTHOCTH W MHTEpeca K Hayke Yy
00y4aromuxcs.

N3ydyenne ¢usuku Ha 0a30BOM YpOBHE IMPENAINOJaraeT OBJAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPHU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® Hay4HO OOBSCHSTDH SBJICHHUS;

® OILICHHWBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMSI;

® HHTEPIPETUPOBATh JAHHBIE M HCIOJB30BaTh HAydHBIE OKA3aTeIbCTBA JIJIS
MOJTy4EHUs BBIBOJIOB.

enn wm3yuenus (U3MKKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OIPEICIICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «®Pusuka» B 00pa3oBaTeIbHBIX OpraHU3alUAX
Poccuiickoii ®eneparnuu, peanu3ylIIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MPOTPAMMBEI,
yTBepkAEHHON pemeHneM Kosernn MunucreperBa mpocsemienus Poccuiickoit denepanuu
(mportoko:n ot 3 nexadpst 2019 r. Ne [IK4BH).

Hesn n3yyenust pU3nKM:

® mpuOOpeTeHHe WHTEepeca M CTPEeMJICHHs OOydYalomMxcsi K HAaydyHOMY H3YYCHHUIO

MIPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;



® pa3BUTHE TIPEJCTaBICHUI O HAYYHOM METOAe TO3HaHWs U (POpPMHUPOBAHUE
MCCIIEIOBATEILCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHHSIM;
* (GopMHpOBaHME HAYYHOT'O MHPOBO33PEHHsS KaK pe3yjbTaTa M3y4eHUsI OCHOB CTPOCHUS
Marepuu U GyHAaMEHTAIBHBIX 3aKOHOB (DU3UKH;
* (QopMHpOBaHHUE MPEICTABICHUIN O PO (GUUKHU JJIST Pa3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIi;
® pa3BUTHE TPEACTABIECHUH O BO3MOXKHBIX cdepax Oyaymiel npodeccuoHaIbHON
JeSTeNbHOCTH, CBSA3aHHON ¢ (PM3UKOMU, MOJrOTOBKA K JaJIbHEHIIEMY 00y4YEeHHUIO B 3TOM
HaIPaBIICHUU.
JlocTmkeHne STUX Leneil mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO OOUIETro
o0Opa3oBaHMs 00CCIICYNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:
®* ppuoOpeTeHHe 3HAHUKW O JUCKPETHOM CTPOEHHHM BEUIeCTBa, O MEXaHHMYECKHX,
TEIUIOBBIX, DJICKTPUICCKIX, MATHATHBIX ¥ KBAHTOBBIX SIBJICHUSX;
®* @OpuoOpeTeHHe YMEHHH ONUChIBaTh U  OOBICHATh (U3MUECKHUE SBICHUA C
MCIIOJIb30BaHUEM TIOJTYUYEHHBIX 3HAHUH;
® OCBOGHHE METOJIOB pEIICHUS MPOCTEUIIMX pPACYETHBIX 3aJad C MCIOJIb30BaHHEM
buznyecKux Mojenei, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
® pa3BUTHEC YMCHHWM HAOJIONATh TPUPOJHBIC SBICHUS W  BBIOJHATH  OIIBITHI,
nabopaTopHble pabOTHl M DKCIEPHMEHTAIbHBIE HCCIEAOBAHHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPHUOOPOB;
® ocBoeHue mpuéMoB pPabOTel ¢ WHMOpMalmend (U3HUECKOTO COACpPIKAHUSA, BKIIOUAs
WHGOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3MKH, aHadu3 U KPUTHUECKOE
olleHHMBaHWe UHPOpMAIUH;
® 3HaKOMCTBO cO chepamu npodeccHOHANBHOMN NesSTEILHOCTH, CBI3aHHBIMU ¢ (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHUSX (PU3MUECKON HAYKH.
Ha usydenne ¢uswku (0a30BbIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
orBonutcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezieln0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO0).

[Ipennaraemslii B mporpamme no Gpu3nke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, yUWTeNb JIelaeT BBIOOp MpoBeneHus: 1abOopaTOpHBIX PadoT U
OIIBITOB C YYETOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00YYarOmUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHUH, IpearaeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 10 (pU3UKe.



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

Pa3nen 1. ®usuka u e€ poJib B MO3HAHMHU OKPY:KAIOIIEro MUPA.

®duzuka — Hayka o npupoze. ABneHus npuponbl. PU3NUECKUE SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuueckre BenUYUHBL V3mepenue ¢uszndeckux BenuuuH. Dusnueckue MpUOOPEHI.
[TorpemHocTs u3mMepenui. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKHM M3y4daloT NpHUpoAy. EcTecTBeHHOHay4YHBIN
METOJi TO3HaHus: HAOI0JIEHHEe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHUE THUIOTES,
JKCIIEPUMEHT 110 TPOBEPKE THUMOTE3, OOBsACHeHHe HabmomaeMoro sBieHus. Onucanue
(bu3HYECKUX SIBICHUHN C OMOILBIO MOJEIEH.

emoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, AIEKTPHUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue mMpuOOPHI U MPOIEAYypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(PPOBHIM

pudopom.

Jlabopamopmuwvie padbomot u onvimol.

1. Omnpenenenue 1EHBI AeEHUS Kbl U3MEPUTENBHOTO Ipudopa.

N3mepenne paccTosTHUN.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENa.
Ornpezenenue pa3MepoB MajibIX Tel.

uh e

N3mepenne temmepaTypbl MNpU MOMOIIM KUAKOCTHOIO TEPMOMETpAa U JaTyUKa
TEMIIepaTyphbl.
6. IlpoBeneHue uCCIEIOBaHUSA MO IPOBEPKE TUIOTE3bl: AAJBHOCTh IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM 0O0JIbIlIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeeHUSI 0 CTPOCHUM BellecTBA.

Crpoenue BeliecTBa: aTroOMbl W MOJEKYJIbl, MX pa3Mmepbl. OMNbIThl, JOKAa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxenue wactull BemecTBa. CBsi3b CKOPOCTH JIBMXKEHUSI YAaCTHUIl C TEMIEpaTypoil.
BbpoynoBckoe nBwxkeHue, auddysus. BzanMopelicTBUe dYacTHI[ BEIIECTBA: MPUTSDKEHUE U
OTTaJIKMBaHUE.

ArperatHble COCTOSIHHUS ~BEIIECTBA: CTPOEHHE Ta30B, IKUIAKOCTEH UM  TBEPABIX
(kpuctamnnyeckux) Teia. B3auMocBs3b MeEXIy CBOICTBaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHHIA
BO/IBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JBUKECHHS.

2. Hab6monenue nuddysuu.

3. HabGmronenue siBieHUN, OOBSICHAIOMIUXCS MPUTSHKEHUEM WU OTTAJTKWBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopusie pabomul u onvimol.

1. OmeHka AuaMeTpa aToMa METOIOM PSIOB (C UCTIONIB30BaHUEM doTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThI IO 0OHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.



Paznen 3. /IBuskeHune U B3aUMO/IeiicTBUE TeJl.

Mexannyeckoe JBUKEeHHE. PaBHOMEpHOE U HepaBHOMEpHOe JBHkeHHE. (CKOpOCTb.
CpenHsst CKOpoCTh IPU HEPABHOMEPHOM JBM)KEHHUU. Pacuér myTy U BpeMEHU JBUKECHHUS.

SBnenne wHepuuu. 3aKOH HMHEpIUU. B3aumoneicTBHe Tesl Kak NpUYMHA W3MEHEHHUS
CKOpPOCTH JBWKEHHUs Ted. Macca kak Mepa MHeEpTHOCTH Tena. IlnoTtHocTe BemecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMA BEIIECTBA.

Cunma kak XxapakTepucTuka B3auMmozeiicTBus Ten. Cuna ynpyrocth M 3akoH ['yka.
W3mepenne cuwiibl ¢ NMOMOLIBIO JUHAMOMETpA. SIBiI€HME TAroTeHus M cuia TskecTH. Cuia
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocts. CrnokeHue cuil, HalpaBiIEHHBIX 110
oJHOM npsimoii. PaBHoxelcTBytomast cui. Cuia TpeHus. TpeHue CKOMbXKEHHs] U TPEHHUE MOKOSL.
Tpenue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4ecKkoro JBUKEHHs Teja.

N3mepenne ckopocTy MPSIMOJIIMHEMHOTO IBUKEHHUS.
Habmroienue sSiBjeHUsS UHEPIIUH.

Habmoienue n3aMeHeHs: CKOPOCTHU MPH B3aUMOJICHCTBUH TeTI.
CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEIL.

AR o

CrnoxxeHue cuil, HalpaBJICHHBIX MO OJJHOM MPSIMOM.

Jlabopamopusie pabomul u onvinol.

1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO JABIDKEHHS (IIapHKa B KHJIKOCTH, MOJEIU
AJIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJBXKEHUS Opycka WM IIapHKa MO HAKJIOHHON
TJIOCKOCTH.

3. Omnpenenenue MIOTHOCTA TBEPAOTO Tea.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyXKMHBI OT
MIPUIJIOKEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHsI OT Beca Tella U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laByienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepenaua naBneHus! TBEPABIMU TEIAMHU, KUIKOCTSIMH
u razamu. 3akoH [lackans. [IHeBMaTuyeckue MamvHbl. 3aBUCUMOCTh JABICHUS KUJIKOCTH OT
rnyOunbl.  I'mapocratuueckuit  mapanokc. CooOmaromuecst cocynsl.  ['mapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emim u armocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3IYIIHOM
obomoukn 3emum. OmbiT Toppuuemm. M3mepenune aTtmochepHOro IaBICHUS. 3aBHCUMOCTH
aTMoc(epHOro JaBlIeHHSI OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopel mis u3MepeHus
aTMOC(EpPHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTH JaBJEHUS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

3. Coobmaronuecs: cocyabl.

4. T'mppaBinyeckuii mpecc.



[IposiBienue neiicTBus aTMOC(HEPHOTO JaBICHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa NOTPYKEHHOH dYacTH Tela u
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOW KHUIKOCTH.

VYcnoBue IuIaBaHUA TEN: IUIABAHWE WM IIOTPY’KEHHE TEJI B 3aBUCUMOCTH OT
COOTHOUIEHMSI INIOTHOCTEN Te€Na U AKHUIKOCTH.

Jlabopamopmusvie padbomot u onvimol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00b&Ma MOTrpyKEHHOM B XKHMJIKOCTh
4acTH TeJa.

OnpeneneHne BBITAIKUBAIOIIECH CHIIBI, JCHCTBYIONIEW Ha TENO, IOrpYyXKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCUMOCTHM BBITAJKHMBAIOLIEH CHIIBI, JEUCTBYIOIIEW HAa TEIO B
KUIKOCTH, OT MaccChl Tela.

OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JEHCTBYIOIIEH Ha
TEJIO B XKHMJKOCTH, OT 00bEMa MOrpyKEHHON B KHUJIKOCTh YaCTH T€la U OT IUIOTHOCTU
KUIKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKHM M OIpeAecieHue €
Ipy30N0gbEMHOCTH.

Paznea 5. PaGora n MoHOCTD. JHEprus.
Mexanunueckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBbI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. llpaBuiio paBHOBecus

phlyara.

[IpuMeHeHre mpaBWiia paBHOBECHS phlyara K OJIOKY. «30JI0TO€ MPaBHIO» MEXaHUKH.

KIIJI mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexanunueckast sHeprus. KunHetndeckass u mnoTeHuuaidbHas 3Heprus. lIpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopusie pabomsl u onvimol.
1. Ompenenenue pabOTHI CHIBI TPEHUS TPH PABHOMEPHOM JIBUKCHUH Telld IO
TOPU30HTAJILHON ITOBEPXHOCTH.
2. MHccnenoBanue yCinoBUl paBHOBECHS pblyara.
3. Hsmepenue KII/] Hak1OHHON MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOM SHEPIUU.
8 KJIACC

Paspnen 6. TenuioBble siBj1eHHSA.

OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KHHETHYECKONH TEOPUU CTPOSHHS BelecTBa. Macca
U pa3Mepbl aroMoOB M MoOJIeKyJ. OTmBITBI, TOATBEPXKAAIONINEC OCHOBHBIC TTOJIOKCHUS
MOJICKYJISIPHOKUHETUIECKON TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrannudyeckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB Ira30B, KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKECHHI
MOJICKYJISIPHO-KUHETHYECKOM Teopun. CMauynBaHWE W KaNMWUIAPHBIC SIBICHUSA. |eIUIOBOE
pacIIipeHHe U CXKATHE.



Temneparypa. CBsizb TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBM)KEHHSI YacTHIIL.
Buytpennsiss aHeprus. CrocoObl W3MEHEHUsS BHYTPCHHEHW OJHEpPrHH: TeIulonepenavya u
coBepileHue padoTel. Busl Temonepenayu: TEIONPOBOAHOCTh, KOHBEKIIUS, U3ITyYCHHE.

KomuuectBo Teruiorsl. YaenpHasd TEIUIOEMKOCTh BeEMIECTBA. 1€IUIOOOMEH U TEILIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBrnenue um oTBepleBaHUE KPUCTAIITMYECKHX
BEIIECTB. YAenbHas TeruioTa miaBieHus. [lapooOpa3oBanue u koHAeHcauus. lcmapenwue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHHS OT
aTMOC(EepHOTO JABICHHUS.

Bnaxnocts Bo3yxa.

DHeprus TOIMBA. Y IeIbHas TETUIOTa CrOpaHusl.

[Tpunuuner pabotsr TemnoBelx aAsurarene KIIJ[ TtemnoBoro nsurarens. Temsossie
JBUTATENIN U 3aIlHUTA OKPYKAIOLIEH CpeJibl.

3aKOH COXpaHEHHUs U IPEBPAILCHUS YHEPTHH B TEIJIOBBIX MpOIleccaXx.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBHKEHUSI.

Ha6monenue nuddysun.

HaGmoienue sSBiIeHU CMaYMBaHMsI M KATMJUTSIPHBIX SIBIICHUI.

HaGumoieHue TernaoBoro pacumpeHust Te.

M3meHeHne naBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArPEBAHUY HITU OXJIXKICHUH.
[IpaBuna uamepeHus: TeMnepaTypsl.

Bupael Terionepenayn.

OxJtaxaeHue mpu COBEPIIEHUN PabOTHI.

WO NSO A ODNR

Harpeanue npu coBepuieHrH padOThl BHEITHUMH CHUJIAMH.
. CpaBHEHME TEIIIOEMKOCTEHN pa3IUYHBIX BEIIECTB.

=
= O

. Habnmronenne kunenus.

=
N

. HaOxroieHue nmocrostHcTBa TEMIIEpATyphl IPH TJIABIECHUH.

13. Mozenu TeIuI0BBIX ABUTATEIIEN.

Jlabopamopusie pabomul u onvimot.

1. OmnbIThI 10 OOHAPYKEHUIO ASUCTBHS CHUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

OnbITHI 110 BRIPAIMBAHNIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.

OmnbITHI IO HAOIOIEHHIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUJIKOCTEH U TBEPIBIX TEl.
Omnpenernenue 1aBjaeHus BO3AyXa B OalsioHe MIPULIA.

vk o

OmnbITHI, JAEMOHCTPUPYIOUINE 3aBHCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa u

HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka rHUMNOTE3bl JIMHEWHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmronenue u3MeHeHHs] BHYTPEHHEH SHEpruM Tella B pe3yibTare Tervlonepenadu u
paboThl BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIOOOMEHA MTPU CMENIMBAaHUH XOJIOIHOM U ropsSYei BOBI.

9. OrmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpHU TEIIOOOMEHEe C
HarpeThiM METAIINYECKUM LIUITUHIPOM.

10. Ompenienenue yaeabHONU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca UCIapeHus.

12. OnpeneneHue OTHOCUTEIBHON BIQXKHOCTH BO3/IyXa.



13. Onpenenenuie yaeabHOU TEIIOTHI MJIABJICHUS JIbJA.

Pasnea 7. DiiekTpu4ecKkue 1 MATHUTHBIE SIBJICHHS.

Onextpuzanus Ten. JBa poaa 3yeKTpUUECKHX 3apsiioB. B3aumoneicTBue 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBHUSL 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps70B U PACCTOSTHUS MEX]y TEIaMH).

DnekTpuyeckoe nojie. HanpsE€HHOCTh AieKkTpudeckoro nojis. [lpuHuun cyneprno3unuu
3JIEKTPUYECKHX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEMEHTApPHBIN 3iekTpuueckuil 3apsa. Ctpoenue
atoMa. [IpoBOIHUKM U AMAIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

DNEeKTpUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS JIIEKTPUUECKOrO TOKa. FICTOUHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEeKTpUYECKUHN TOK B KUIKOCTSX U rasax.

Onektpuyeckas nenb. Cuna Toka. Onekrpuyeckoe HampspkeHue. ConpoTHUBIICHHE
NMPOBOJHUKA. YJIEIbHOE CONPOTUBIICHWE BemlecTBa. 3akoH Owma Uil  ydyacTKa IeMH.
IlocnenoBarenbHOE U MApaAIICIIBHOE COCAMHEHUE IIPOBOJHUKOB.

PaGota u MOUTHOCTE 37EKTpUYECKOTo Toka. 3akoH J[xoyns—JIeHna. DnekTpudeckue 1enu
U TIOTPEOUTEINN HIIEKTPUIECKOM 3Heprun B 0bITY. KopoTkoe 3aMbIkaHuHeE.

[TocrossHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe IIoJe€.
MarnuTHO€ 1mosie 3eMJId U €ro 3HaUeHue I sku3Hu Ha 3emute. OnbIT IpcTena. MaruutHoe moje
AIEKTPUYECKOTO TOKA. [[pMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE. J[eMCTBHE MarHUTHOTO OIS
Ha IQPOBOJHUK C TOKOM. OJEKTPOJABUraTeidb IIOCTOSHHOIO ToKa. Vcnosb3oBaHue
AJIEKTPOJBUraTENEN B TEXHUUECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel  @apagnest. SIBneHue  snekTpoMarHUTHOM — uMHAykuuu. IlpaBuno  JleHna.
Onextporenepatop. CnocoObl TOMy4YeHHUS OJIIEKTPUYECKONW OHHEPruu. ODIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3alus Tel.

JIBa poJia NIEKTPUUECKUX 3apsii0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEll.
YCTpOoHCTBO U JENCTBUE IEKTPOCKOIIA.

DnexTpocTaTUyecKas HHIYKIIHSL.

3aKOH COXpaHEHHMsI AJIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U AUDTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

M cToYHMKY TOCTOSIHHOTO TOKA.

WOP®NSUL A WODNR

HeﬁCTBHH QJICKTPHUYCCKOI'O TOKaA.
. BJICKTPI/IIIGCKI/Iﬁ TOK B X KHMAKOCTH.
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. ['a30Bblii pa3psa.
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N

. I/I3MepeHI/Ie CHJIBI TOKA aMIICPMETPOM.

=
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. I3MepeHue 37eKTpUUYECKOT0 HAMPSKEHHS BOJIbTMETPOM.
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. PeocraTt u MarasuH COnpOTUBIICHUN.
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. BBaHMOﬂeﬁCTBHC IIOCTOAHHBIX MAarHuToOB.

=
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. MOI[GJII/IPOB&HI/IC HEBO3MOXHOCTH pa3aCICHUs IMMOJIOCOB MAarHuTa.
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N

. MOI[GJ'II/IPOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSHHBIX MarHUTOB.

[ERN
[ee]

. OnbIT OpcTena.

=
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. MarauTHoe noJie ToKa. DJIEeKTPOMArHMT.



20. JleiicTBME MarHUTHOTO IOJIS HA IIPOBOJHUK C TOKOM.

21. DNeKTpOABUraTellb IOCTOSHHOTO TOKA.

22. ccnenoBanue sIBJICHUS DIEKTPOMAarHUTHOM MHAYKIMH.

23. OneiTel Dapanes.

24. 3aBUCHUMOCTD HaIIPaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3HUKHOBEHHS.
25. DnekTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmuwvie padbomot u onvimol.

OnbIThI 110 HAOTIOACHUIO SJIEKTPU3ALMH TeI UHIYKIUEH U IPH CONPUKOCHOBEHHH.
HccenenoBanue NeNCTBUSA 3JIEKTPUYECKOIO MOJIS HA POBOJHUKU U TUIJIECKTPUKH.
C6opka 1 npoBepka paboThl AEKTPUUECKON LIETH NOCTOSHHOIO TOKA.

W3mepenue u peryImpoBaHue CHJIbI TOKA.

W3mepenue u perylnpoBaHue HaIPSKEHUS.

A

HccenenoBanue 3aBUCUMOCTH CHUIIBI TOKA, UAYIIETO Y€PE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3ucTopa U HaIPsKEHUs Ha PE3UCTOpE.

7. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JJEKTPUUYECKOTO  CONPOTUBIIEHUS
IIPOBOJIHHKA OT €0 JUIMHBI, IIJIOMIA U ONEPEYHOr0 CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUM NpU TOCIEI0BATEIBHOM COECIUHEHHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CUJIBI TOKA MPH MMapaJLUIEIbHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenienenue paboThI JAEKTPUUECKOTO TOKA, HAYIIErO YePE3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH MIEKTPUIECKOTO TOKA, BBIAECIIEMON Ha PE3UCTOPE.

12. MccnenoBanye 3aBUCUMOCTU CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOYKy, OT HaIpPSKEHUS
Ha Heu.

13. Onpenenenne KIIJ] narpeBaTens.

14. VccnenoBaHne MarHuTHOTO B3aMMOJICHCTBHSI TIOCTOSIHHBIX MArHUTOB.

15. I3y4yeHrne MarHuTHOTO TOJS TOCTOSIHHBIX MAarHUTOB MpU HMX OObEIUHEHUH U
pazzieneHuu.

16. UccnenoBanue AEMCTBUSA AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3AaUMOJIECHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA M HaIpaBJICHUs TOKA B KaTYIIKE.

18. M3yueHune aeiicTBUS MarHUTHOT'O TIOJISl HA IPOBOJHUK C TOKOM.

19. KoncTpynpoBanue u u3ydeHue paboThl 3JEKTPOIBUTATEIIS.

20. U3mepenne KIIJ[ a35meKTpoABUTaTebHON YyCTAaHOBKH.

21. OnbITHl 10 HUCCIIEJOBAHUIO SIBJICHMS 3JIEKTPOMArHUTHON WHAYKLHHU: HCCIEI0BAaHUE

VM3MEHEHUH 3HaY€HUs U HAIIPaBJICHUS NHIYKIMOHHOTO TOKa.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJIeHHUA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYEeCKOTO [BWKEHUA. PaBHOMepHOe mpsMOIMHEiHOEe [BMXeHue. HepaBHoMepHOE
NpsIMOJIMHENHOe JBHKeHHE. CpelHssi U MIHOBEHHash CKOPOCTb Tella IMPU HEPaBHOMEPHOM
ABHUKCHUMU.

VYckopenue. PaBHoyckopeHHoe npsiMoinHeitHoe ABuxkeHue. CBo0oHoe najeHue. OMnbIThl
lanunes.



PaBHOMepHOe nBMXEHHE MO OKpykHOcTH. Ilepmon u yactota obpamenus. JluneiHas u
YIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HperotoHa. Bropoi 3akon Herorona. Tpertuii 3akoH HerotoHa. IIpunHimn
CYNEPIIO3ULINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUs: CWiIa TPEHHSI CKOJBXKEHUS, CHUJIa TPEHUS
MOKOS1, APYTHE BUABI TPEHHUSI.

Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO TMaeHHS.
IBmxenne 1utaHer Bokpyr ComnHua. IlepBas kocMuueckas ckopocTtb. HeBecomocTs U
[eperpys3KHu.

PaBHOBecue MaTepuanbHON TOYKUA. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe Tena. M3menenne ummynbca. Mmysibe cuibl. 3aKOH COXpPAHEHUS MMITYJIbCaA.
PeaxTnBHOE ABMKEHME.

Mexannyeckasi pabota U MoumHOcTh. Pabora cunm TskecTd, ynpyroct, TpeHus. CBssb
sHepruu U paboThl. [loTeHnManbHas SHEprusi Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMITH.
IToreHunanbHast FHEPrus cxaTtoi npykuHel. Kunernueckas sHeprusa. TeopeMa 0 KUHETUYECKOM
SHEPruM. 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HalumtoeHue MeXaHU4eCKOro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME IyTE€H U TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO
Pa3HBIX TEIl OTCUETA.

N3mepenne CKOpOCTH U yCKOPEHHUSI IIPSMOJIUHENHOTO JBUKEHUS.
HccenenoBanue nNpu3HaKOB paBHOYCKOPEHHOTO IBUKCHMUSL.
Habnronenue nBUKEHUS Tema 10 OKPYKHOCTH.

ov ko

HabitoieHne MexaHn4ecKuX sIBICHUH, IPOUCXOASIIUX B cucTeMe oTcuéTa « Tenexka»

npu e€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHUH OTHOCUTENIFHO KaOMHeTa (PU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHUS TeJla OT MacChl TeNa U AEMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmronenue paBeHCTBa CUJl IPU B3aUMOJAEUCTBUH TEJI.

9. M3menenue Beca Tesia MpU YCKOPEHHOM JIBUKEHUH.

10. [Iepenava nmmysabsca Ipu B3aUMOJEHCTBUAN TEI.

11. I[IpeoOpazoBanHus YIHEPTUU TIPH B3aUMOJICHCTBUU TEJ.

12. CoxpaHeHMe UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUY.

13. CoxpaHeHHe UMITyJIbCa MPU A0COIIOTHO YIPYTOM B3aMMOAECHCTBHH.

14. HaGntoieHne peakTUBHOTO JBMKEHHSL.

15. CoxpaHeHHe MEXaHUUECKOW SHEPTUU IPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHNEe MEXaHUUECKON YHEPTUH IIPU IBUKEHUH TeJa MO IEHCTBUEM NPYKHUHBI.

Jlabopamopusie pabomul u onvinol.

1. KoHcTpyupoBaHHMe TpakTa JJil pa3roHa U JAJIBHEHIIEr0 paBHOMEPHOIO JIBHIKEHUS
LIapUKa WU TEIEKKH.

2. OmnpeneneHue CpeHEW CKOPOCTH CKOJBKEHHUS OpycKa MM JBM)KEHHUS IIAapuKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpenencHue yCKOpEHHUs Tejla NPU PAaBHOYCKOPEHHOM JBIJKCHUU I10 HAKIOHHOW
IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3

Ha4yaJbHOW CKOPOCTH.
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10.

11.

[IpoBepka THMOTE3BI: €CIIM TPH PABHOYCKOPEHHOM JBW)KCHMH 0€3 HadalbHOU
CKOPOCTH TIYTH OTHOCATCS KaK psJl HEYETHBIX YHUCEN, TO COOTBETCTBYOIIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHSI OT CHIIBI HOPMAalbHOTO
TaBIICHHSL.

Omnpenenenue kodppuIMeHTa TPEHHs CKOIBKCHHS.

OmnpeneneHne )XECTKOCTH TPYIKUHBI.

Omnpenenenue pabOTBI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBKCHHUHU Telia 10
TOPHU30HTAILHON TTOBEPXHOCTH.

OmnpeneneHue pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME Tpy3a C HCIOJIH30BAHUEM
HEIOABMKHOTO U MOJABHKHOT'O OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHCHHS SHEPTHH.

Pa3zngen 9. Mexannueckue KoJ1e0aHus ¥ BOJIHEI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, 4YacToTa,
amIuinTyzna. Martematndeckuii W OpPYXXKUHHBIA MasTHUKU. lIpeBpaiienue sHeprum mpu
KoJ1e0aTeIbHOM JIBUKECHUU.

3aryxatomme kojeOaHus. BeiHykaeHHbIe KojeOaHus. Pe3oHanc. MexaHU4yecKre BOJHBI.
CpoiicTBa MexaHMYeCKUX BOJH. [IpofonbpHbIe M nonepeuHble BOIHbBI. [[IMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHU4YeCKHe BOJTHBI B TBEPJIOM TEJE€, CEUCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmoneHue konebaHui Te noja AeWCTBUEM CHIIBI TSXKECTH M CUIIbI YIPYTOCTH.

2. HabGnronenue koneOaHull Tpy3a Ha HUTH U HA TIPYXKHUHE.

3. HabmioneHue BbIHYKACHHBIX KoJeOaHHU U pe30HaHCca.

4. PacnpocTpaHEHHUE MPOIOJIbHBIX U NONEPEYHBIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCUMOCTHU BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYEeCKUH pEe30HAHC.

Jlabopamopusie pabomsl u onvinol.

1. Ompenenenue yacTOTHI U MEpHUOIa KOJIeOaHU MaTEMaTHYECKOTO MasTHUKA.

2. OmpezeneHue 4acTOThI U NepHOJa KoJIeOaHUH MPYKUHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoja KoyieOaHMM MOJBEHIEHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH NepHoAa KojeOaHUM NMPYKUHHOTO MasTHUKAa OT Macchl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpHOjAa KOJIOAHUH Tpy3a, MOABEIICHHOIO K HHUTH, OT
MaccChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOJa KOJeOaHUH MPYKUHHOTO
MasiTHUKA OT Macchl Irpy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHUsI.

Pasnea 10. D1eKTpoMarauTHOE 10JIe M 3JICKTPOMATHUTHBIC BOJIHBI.
DNEeKTPOMarHuTHOE MoJe. DJIEeKTPOMAarHuTHbIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkayia 351eKTpOMarHuTHBIX BOJIH. ICNO/Ib30BaHUE 3JIEKTPOMATHUTHBIX BOJIH ISl COTOBOM

CBA3U.

DnexkTpoMarauTHas npupoaa ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
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1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopusie pabomsl u onvinol.
1. M3y4eHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOUIbIO MOOMIBHOTO TeedoHa.
Pa3zgen 11. CeToBLI€e SIBJIEHHS.
JlyueBass mozpens cBera. Mcrounuku cBera. IIpsMonuHelHOE pacnpOCTpaHEHHWE CBETa.
3atmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.
[Ipenomnenue cBera. 3aKoH MpenoMiieHus cBeTa. [lonHOe BHyTpeHHEe OTpakeHHE CBETA.
Hcnonbs3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nmyueit B nuH3e. OnrTuyeckas cucreMa ¢oToamnmapara, MHKPOCKOMA U
Teneckomna. ['a3 kak onTudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTD.
Pasnoxxenune 6enoro csera B cektp. OnbiTel HptoToHA. CriojkeHue CeKTpaibHBIX [IBETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpamonuHeitHOE pacIpOCTpaHEHHE CBETA.
OTtpaxeHue cBera.
[Tonrydyenue n300pakeHUi B IUIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTuyeckuil CBETOBO/I.
Xon nydelt B cobuparomeit JuHse.
Xox J1ydeil B paccenBarole JIUH3E.
[Tonyyenue n300paxKeHUi C OMOIIIBIO JIHH3.

W N AONRE

[Tpunun geiictBust Goroarnmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopaensb riasa.

11. PaznosxxeHue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue Genoro cBeTa MpU CI0KEHUH CBETa PA3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimot.

1. HUccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOTO JIyda OT yrja HNaJeHHUs.
2. H3ydenue xapakTEepUCTHK M300pakeHUs IpeaAMETa B IIJIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMIIEHHS CBETOBOIO JIy4a OT yIjla NaJeHUs Ha
IPAHUILIE «BO3yX—CTEKIIO».

[Tomyuenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenre (GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIIEH TNH3BI.
OnbITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

No vk

OnpITEl MO BOCTIPHUSATHIO I[BETAa MPEIMETOB MPU HX HAOIIOIEHUU uYepe3 I[BETOBBIC
(bUIBTPHI.

Pa3znen 12. KpanToBble siBJIeHUS.

OmnpiTel Pesepdopaa u ninanerapuas moaens aroma. Mognens atoma bopa. Mcnyckanue u
norsouieHue ceera atoMoM. KBaHThl. JInHeH4aTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnas Mogens aromHoro sapa. M3oromel. PannoaktuBHbIE mnpeBpamieHud. llepuon
roJtypacnaza aTOMHBIX sIIep.

SAnepHble peakiu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO M MacCOBOTO YUCEN. DHEPrUs CBA3U
aToMHBbIX snep. CBs3b Macchl M dHEpruu. Peakumm cuHTe3a u neneHus sjaep. Mcrounuku

sHeprun CoJiHIIA U 3BE3I.
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AnepHas sHepretuka. JlecTBUsl paMOAKTUBHBIX U3JIYYEHHUH Ha )KUBbIE OPTaHU3MBbI.
Hemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TIOTJIONIEHUSI.

CriexTpbl pa3IuvHbIX Ta30B.

CrnexTtp Bozopoa.

Hab6monenue tpexoB B kamepe BunbcoHna.

PaGota cuéTtunka HOHU3UPYIOMIUX U3TYyUEHHI.

ok bR

Perucrpanus uznmydeHust npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HabmroneHue CIIOMIHBIX M TUHEHUATHIX CIIEKTPOB U3TYUYESHHUS.

2. HccnemoBaHue TPEKOB: HM3MEpPEHHE JHEPTUM YaCTUIBI 1O TOPMO3HOMY IyTH (IO

dotorpadusm).

3. Usmepenue pagnoakTuBHOTO (hoHA.

IHoBTOPUTEIHbHO-00001IAK0 I MOYJIb.

[ToBTOpUTENHHO-0000IIAIONIMI  MOAYJIb MpEAHA3HAUYEH JUIS  CHUCTEeMAaTH3aluu |
000011IeH s TIPEAMETHOTO COJIEPKAHUS U OTbBITA AESATEILHOCTH, IPUOOPETEHHOTO MPH U3YUESHUHU
BCEro Kypca (pU3MKH, a TaKKe Ui MMOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢buzuke 175 00yqaroUINXCsl, BRIOPABIINX ATOT YYEOHBIH MPEIMET.

[Ipy wu3ydeHHH JAaHHOTO MOJAYJIA PEATU3YIOTCS M CUCTEMATU3HPYIOTCS  BHJIBI
NesTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecleyuBaeTcsl JOCTH)KEHHE MPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMbIX Pe3ylbTaTOB 00y4eHwus, (hOpMHUPYETCs E€CTECTBEHHOHAYy4YHAas
IPAMOTHOCTBh: OCBOEHHE HAay4YHBIX METOJOB HCCJIEIOBAHUS SIBJICHUN MPUPOJAbI U TEXHHKH,
OBIIAJICHNEC YMEHUSMHU OOBICHITh (PU3UUYCCKHE SIBICHUS, NPUMCHSS IOJYYCHHBIC 3HAHUS,
peuiaTh 3aJja4u, B TOM YUCJI€ KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO AEATEILHOCTHBIA XapaKTep AAHHOTO pa3jera peain3yeTcs 3a CYET TOro,
YTO 00yYaroluecs BBIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM MPEAJIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHHUM pacro3HaBaTh U HAy4YHO OOBSACHATH (DU3HUECKUE SIBICHUS
B OKpY>Karolel Npupoae U MOBCEIHEBHOM KU3HU;

UCIIONIb30BaTh HAay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUN, B TOM YHUCIE NS
MIPOBEPKU THIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4yHbIE OCHOBBI HanOoJiee BaXXHBIX JOCTHKCHHUH COBPEMEHHBIX TEXHOJOTHIA,
HarpuMmep, MPAKTUYECKOrO0 HCIOIb30BAHMS PA3JIMYHBIX HCTOYHMKOB JHEPrUUM Ha OCHOBE
3aKOHA MPEBPALIEHUS] U COXPAHEHUsI BCEX U3BECTHBIX BUOB SHEPTHUU.

13



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydenne QuU3NKM HAa ypOBHE OCHOBHOTO OOMIET0 OO0Opa3oBaHHsS HANpaBlIeHO Ha

JOCTUKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynapraTe wu3ydeHwss (GU3MKKM HA YPOBHE OCHOBHOTO OO0ImIero oO0pa3oBaHUS Yy
oOyyarorerocst 0y1yT c)opMHPOBAHBI CIEAYIONINE TUUHOCTHBIE PE3yJIbTaThl B YaCTHU:
* 1) naTpUOTHYECKOTr0 BOCIIMTAHUS:
e  IposBICHHE HHTEPECa K MCTOPHH H COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (DH3HUECKOi
HayKH;
* * [[EHHOCTHOE OTHOLICHHE K JOCTHKEHHSM POCCHHCKHX YISHBIX-(DH3HKOB;
® 2) rpaxkIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
e FOTOBHOCTh K AKTHBHOMY YUACTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX H STHUECKHX
poOJIeM, CBA3aHHBIX C IPAKTUICCKUM IPUMEHEHUEM JTIOCTHXKEHUHN (PH3HKH;
e~ 0CO3HAHHE BAXHOCTH MOPATHHO-3THUCCKHIX IIPUHIIAIIOB B AESITETBHOCTH YIEHOTO;
3) acTeTHYECKOI0 BOCIIUTAHMSL:

e  BOCHpHATHE SCTETHUYECKMX KA4eCTB (hM3MUECKOH HAyKM: ed TapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI0 MO3HAHUS:

e~ 0CO3HAHHE IEHHOCTH (M3MYECKOH HAYKH KAaK MOIIHOrO MHCTPYMEHTA IO3HAHMS MHPA,
OCHOBBI Pa3BUTHUS TEXHOJOTHIA, BaKHEHIIIEH COCTABISIONICH KYIbTYpHI,

e  pasBUTHE Hay4HOI IOGO3HATEILHOCTH, HHTEPECA K HCCIEI0BATEICKOM IeTeIbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbS H SMOLHOHAJIBHOI0 0J1ar0NOyYHs:

e 0CO3HAHHE LIEHHOCTH 6E30MacHOro 06pa3a KMU3HH B COBPEMEHHOM TEXHOIOTHUECKOM MHPE,
BaXHOCTH TIPaBHJI OE30MMaCHOTO MOBEICHHUS HA TPAHCIIOPTE, Ha IOPOTax, C SJIEKTPUUECKUM U
TEIUIOBBIM 000PYI0OBaHHEM B JTOMAIITHUX YCIOBUSX;

e cHOpPMHUPOBAHHOCTH HABBIKA Ped)IeKCHH, IPU3HAHKE CBOETO MPABa HA OMIMOKY ¥ TAKOIO XKe
IpaBa y Apyroro 4ejaoBeKa;

®* 6) TPyAOBOI0 BOCIIMTAHUS:

e  AKTMBHOE Y4aCTHE B PCLICHHH NPAKTHYECKHMX 3a7ad (B PaMKax CEMbH, 0Opa30BaTeIbHON
OpraHu3alM, TOpoja, Kpas) TEXHOJOTHYECKOH M COLMAIbHOM HANpaBICHHOCTH,
TpeOYIOLINX B TOM YHUCIe U (PU3NIECKUX 3HAHUM;

e " HHTEpeC K MPAKTHYECKOMY M3yUeHHIO IPO(ECCHil, CBI3aHHBIX ¢ (DH3MKOIL;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

e * OpueHTAIMs Ha TpUMEHEeHHe (M3MUYECKHX 3HAHMII JUIA pElUIeHMs 3a7ad B OOIACTH
OKpY Karolle cpenbl, MIIAaHUPOBAHUS MOCTYNKOB W OIEHKH MX BO3MOXKHBIX IOCIEICTBUMN
JUISL OKPYKAIOILIEH Cpelbl;

e~ 0CoO3HAaHHE IT06ATLHOTO XapaKTepa SKOTOrHIECKHX MPOOIEM I MyTeil HX PElIeHH;

e 8) azanTauMM K M3MEHSIOIHUMCH YCJIOBUSIM COMHATbHOM M MPUPOIHO¥ cpebl:

*  [OTpeGHOCTH BO B3AMMOJEHCTBHH MpPH BHIOIHEHHNM MCCICIOBAHUA H POCKTOB
(hu3MYECKON HAMPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JAPYTHUX;

*  [OBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 HPAKTHUECKYIO AeATeIbHOCTb;

*  morpeOHOCTH B (OPMHUPOBAHWM HOBBIX 3HAHWHA, B TOM 4HCIE (OPMYIHPOBATH HICH,
HOHSATHS, TUIIOTE3bI O GU3NYECKUX 0OBEKTaX U SIBICHUSIX;

e " 0co3HaHHE Ae(UIHTOB COOCTBEHHBIX 3HAHMH H KOMIIETEHTHOCTEIT B 0671aCTH (DUHKY;

e  [IAHMPOBAHHE CBOETO PA3BUTHS B PHOOPETEHHH HOBBIX (DH3MUECKIX 3HAHMIA;
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®  CTpeMJICHHE aHAJM3UPOBAThH U BBIABIATH B3aUMOCBSI3M IPUPO/IbI, OOIECTBA U IKOHOMUKH, B
TOM YHCJIE C HCIIOJIb30BaHUEM (DM3NIECKUX 3HAHUM;

o OLICHKa CBOMX JIEUCTBUH C Y4YETOM BIMSHUS HAa OKPYKAIOIIYIO CpEeAy, BO3MOMKHBIX
rI100aNBHBIX TOCIEICTBUM.

METANIPEJMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEHHS NporpaMMbl IO (PU3MKE HAa YpOBHE OCHOBHOIO OOIIEro
oOpaszoBanust y oOyuatomerocsi OyayT cGOpPMHpPOBAHBI MeTaNpeAMeTHbIEe pPe3yJabTaThl,
BKJIIOYAIOLIME TI03HABATENbHbIE YHUBEpCAJbHbIe Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHUBHBIC
yYHUBEpCcaJbHbIe yueOHbIE AEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUeOHbIE NEHCTBHUS.

ITo3naBaTe/IbHbIC YHHBePCAJIbHBbIC YUeOHbIe el CTBUS

Ba3oBbie Jornuyeckue aeicTrBus:

BBISIBJISITh U XapaKTePU30BaTh CYIIIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHUI);
YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS /ISl 0000IeHus
U CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUHS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOIIOIEHUSX, OTHOCSIINXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBJISITH TPUYMHHO-CIIC/ICTBEHHBIC CBSI3U TMPH HM3yYeHUU (DU3HUECKUX SIBICHUN U
IIPOLIECCOB, J€JaTh BBIBOJBI C MCIOJIb30BAHUEM JACIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NUECKUX BEIHYHH;
CaMOCTOSITENTFHO ~ BBIOMpaATh cHnoco0 pemieHus y4eOHOW (u3mueckod 3amadn
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIECHUS, BBIOOP HambOosee MOIXOMISIIEro C
y4E€TOM CAMOCTOSATEIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBUS:

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUII HHCTPYMEHT TIO3HAHMS,

NPOBOJUTh TI0 CaMOCTOSTENBHO COCTaBJICHHOMY TUIAHY OIBIT, HECJIOXHBIN
(bu3HYECKUI IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHE (PH3UIECKOTO SBIICHUS;
OILICHMBATh HAa MPUMEHMMOCTh U JOCTOBEPHOCTh WH(POPMAIIUIO, TIOTYYEHHYIO B XOJ€
WCCJICTOBAHMSI FITH SKCTICPUMEHTA,;

CaMOCTOSITENTLHO ~ (OPMYITHpPOBaThH OOOOIICHWSI ¥  BBIBOABI 10  pe3yJbTaTaMm
MPOBEAEHHOTO HAOJIOCHUS, OTIBITA, UCCIICTOBAHMS,

MIPOTHO3MPOBATh BO3MOXHOE JalIbHEHIIIee pa3BUTHE (PH3UUECKHUX TPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATOJIOKEHHS 00 UX Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pabora ¢ nundpopmanmeii:

NPUMEHSTh pa3IMYHbIE METOJbI, MHCTPYMEHTBHl M 3alpoChl IpU TOUCKE U 0TOOpe
MH(POPMALIMU WU TAaHHBIX C YYETOM IpeIoKeHHON yueOHoM (hru3ndeckoi 3a1auu;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(DOPMAIUIO pa3IMIHBIX
BUJIOB ¥ (pOPM IIPEICTABICHUS;

CaMOCTOATENILHO BBIOMpPATh ONTHUMAIBHYIO (GOpMy TNpencTaBiieHus WHpopManud u
WITIOCTPUPOBATh pelIaeMble 3a/1a4d HECIOXHBIMH CXEMaMH, IuarpaMMaMH, HHOM
rpadukoi U MX KOMOMHALIUSAMU.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:
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B Xozie OOCyXaeHus y4eOHOro MmaTepHaja, pe3yJjbTaToB JabOpaTOpPHBIX pPaboT u
IIPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY OOCYKJaeMOU TEMbI U BbICKA3bIBaTh UJEH,
HaIleJICHHbIC Ha peIIeHHUEe 3a/1a4d U MOAIepKaHue OJIaroKenaTeIbHOCTH OOIIEHHS;
COIIOCTABJIATE CBOM CYXKICHHMS C CYXICHUSAMH JPYyTHX YYaCTHHKOB JIHaiora,
OoOHapyXHUBaTh pa3IM4Ke U CXOACTBO MO3UIIHIL;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOIMYHO  NPEACTaBIATh  pe3yJbTaTbl  BBIOJHEHHOTO  (U3UYECKOro  OIbITa
(aKCTIepUMEHTA, UCCIIEIOBAHNUSA, POCKTA);

MOHUMATh M MCIIONB30BaTh NMPEHMYIIECTBA KOMAaHAHON M MHIMBUAYaJIbHOW pabOThHI
NIPY PEUICHUN KOHKPETHOH (PU3MUECKON POOIEMBI;

IIPUHUMATh LE€JIM COBMECTHOM JN1€ATENbHOCTH, OPIraHW30BbIBAaTh JAECUCTBHUA MO €€
JOCTHKEHHIO: PAaCHpeNeNsaTh PO, 00CYKAATh MPOLECChl U PE3ysIbTaTbl COBMECTHON
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIOCH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUTas KaueCTBEHHOTO pe3yJbTaTa MO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUSA C APYTUMU YJIE€HAMH KOMAaH[BI;
OLIEHMBATh KAayeCTBO CBOETO BKJI3Ja B OOWMA MNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pery.]]ﬂTl/lBHble YHUBEPCAJIBHBIC y‘leﬁﬂble JeHCTBUSA

Camoopranusaums:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOLUIMX I peIeHHs
(bu3nUecKux 3HaHUM;

OPUEHTHPOBATHCS B PA3NIMYHBIX IOAXO0JAAX MPHUHITHA DPELIEHUN (MHAMBHUIYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEILICHUH IPyTIOoi);

CaMOCTOSITENTFHO COCTABIISATh AJTOPUTM pelieHus (U3MYecKod 3a7a4d WM TUIaHa
UCCIIEIOBAaHUS C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh NPEIIaracMble BAPUAHTHI PEIICHNN;

JieniaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJularaTh IUIaH €€ N3MCHEHNS,

OOBSICHATh TPUYMHBI JIOCTH)KEHUS (HEJOCTIIKEHUS) pe3yJbTaToB JEATENbHOCTH,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHBHI B JIEATEIHHOCTH (B TOM YHCJE B XOJ BHITIOJHEHUS (PH3HUECKOTO
UCCJIEIOBaHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENbCTB, W3MEHMBILHXCS
CUTyallu}, yCTAHOBJIEHHBIX OUIMOOK, BOZHUKIINX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIU U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4yelioBeKa B XO/€ CIopa MM JUCKYCCHHM Ha Hay4YHYIO
TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHUuH (PU3MYECKUX 3a7ady WU B
YTBEPXKACHUAX Ha HAyYHBIE TEMbI M TAKOE K€ IIPABO APYTOro.

HNPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 Kjacce IpeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OoTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUI:
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UCMOJIb30BaTh MOHATHS: (U3MUECKHE M XUMHUECKHE SIBJICHUS, HaOIIOJCHHUE,
OKCIEPUMEHT, MOJEIb, TUIOTe3a, SAMHUIBI (PU3MYECKUX BEIWYHH, aTOM, MOJIEKYIIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, JKUJIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBIKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpHOE,  MpPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAs cuia, Jedopmanus (ynpyras, IUJIacTHYECKas), HEBECOMOCTb,
cooOHIatoIIECs COCYIbI;

pasnuyath siBrieHus (1ud¢ysus, TEII0BOE IBUKEHUE YacTUI] BELIECTBA, PABHOMEPHOE
IBU)KEHHE, HEPaBHOMEPHOE [IBWKEHHUE, UHEpLUs, B3aUMOJAECHCTBUE TEJ, paBHOBECUE
TBEPABIX TEJI C 3aKPEIJIEHHONW OChIO BpallleHUs, Iepeaada JaBJICHUs] TBEPABIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHOe JaBJIeHUE, IUIaBaHUE TeJ, IPEBPALLECHUS
MEXaHUYECKOM 3HEPIun) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY’KAIOLIEM MHUpE, B
TOM 4YHcie (Uu3MYecKHe SBJICHHMS B MPUPOJE: MPHUMEPHl JBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B XMBOW M HEXHUBOW IPUPOJE, NEHUCTBUE CHUIIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC()EPHOro MAaBICHHUS HA >KUBOM OpraHu3M, IUIaBaHUE PHIO,
pblYard B Teje 4YeloBeKa, MPHU 3TOM MEepPEBOIUTH MPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMN;

OIMCHIBATh M3YYEHHBIE CBOICTBA Tel U (PU3NUYECCKHE SIBJICHUS, UCTIONB3YS (pU3HUECcKue
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSSI
CKOpOCTb, CHJIa YNPYroCcTH, CHJIA TSKECTH, BEC Tejla, CWJIa TPEHUs, JaBJCHHE
(TBEpmOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWdeckas paborta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QULIUEHT MOJe3HOro ACUCTBUS
MEXAaHU3MOB, KMHETUYECKasl U MOTEHLUAIbHAsl 3HEPIUs), IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT UCIIOJIBb3YEMBIX BETUUNH, X 0003HAYCHHUS U €AUHUIIBI
(GU3NYECKUX BEIMYMH, HAXOJUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKM H3yUEHHBIX 3aBUCUMOCTEH
(hUBUYECKUX BEITMYHH;

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SIBICHUS M MPOILECCHl, HUCHOJIb3Ys
IpaBUia CIOXKEHHs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, NMpaBWJIO paBHOBECUs pbluara (0J0Ka), «30JI0TO€ NPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHs MEXAaHWYECKOM HHEpruM, IpH OSTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHYECKOE BhIpa)KEHUE;

OOBSICHATh (PU3MUECKUE SBIICHHS, TPOIECCHl M CBOMCTBAa TEl, B TOM YHCIE M B
KOHTEKCTE CUTYyallud MPaKTUKOOPUEHTHUPOBAHHOI'O XapakKTepa: BBIABIATH MPUUUHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ Ornopoi Ha 1—
2 W3y4yeHHBIX CBOWCTBAa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemwath pacuéTHble 3aAaud B 1-2 neicTBUsA, HUCMONB3YysS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBHUS 3a/adyd
3allUCBIBATh KPATKOE YCIIOBHE, MOACTABIATH (PU3UUECKUE BEITUUMHBI B (HOPMYIBI U
IIPOBOAMUTH PAcU€Thl, HAXOIUTh CIIPAaBOYHBIE JaHHbIC, HEOOXOAMMBIE MJISI PELICHUS
3aj1a4, OLEHUBATH PEATUCTHYHOCTD MOTYYeHHON (PU3NIECKO BETUUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO PEUIMTh IPU IOMOLIM (PU3NYECKUX
METOJIOB, B ONHCAHUM MCCJIEAOBAHUS BBIICIATH IPOBEPSIEMOE MPEINOI0KEHUE
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(rumotesy), pa3nuyaTh W HHTEPIPETHPOBATH TMONYYEHHBIM pe3yJbTaT, HAXOIUTh
OIMOKY B XOJI€ OTIBITA, JIEIATh BEIBOJIBI 110 €T0 PE3yIbTaTaM;

MIPOBOJMTH OMBITHI TIO HAOIOCHUIO (PU3UIECCKUX SBICHUN WM (PU3UYIECKUX CBOHCTB
Ten: (QOopMyIMpOBaTH TMPOBEPSEMbIC MPEANONIOKEHHs, cOOUpaTh YCTaHOBKY U3
MIPETIOKEHHOTO 000PYI0BAHUS, 3aIMUCHIBATh XO/1 OMBITa U (POPMYJIMPOBATH BBHIBOJIBI,
BBITIONHATH NPSMbIE U3MEPEHHsI PACCTOSIHUSI, BpEMEHHU, MacChl Tena, 00bEéMa, CUIIBI U
TEMIIEPaTypbl C UCMOJIH30BAHHUEM aHAJIOTOBBIX W IUGPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHHIA;
MIPOBOANTH WCCIIEIOBAHUE 3aBHUCHMOCTH OIHOW (DPM3UYECKOW BETUYMHBI OT JIPYTOW C
HCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBHIKYIIIETOCS
TeJla OT BPEMEHHU JIBMKEHHUS TE€Ja, CUJIbI TPEHUS CKOJIBXKEHHS OT Beca Teja, KauecTBa
00paOOTKM TMOBEPXHOCTEH TeN U HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOLAAH
COTMPUKOCHOBEHHMS TEJI, CHJIBI YIIPYTOCTH OT YUTMHEHUS TPYXUHBI, BHITATKHWBAIOIICH
CHIIBI OT 00BbEMa MOTPYKEHHOM 4YaCTH Tela U OT IUJIOTHOCTH IKUAKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeNla, OT TIyOMHBI, Ha KOTOPYIO IOTPY>KEHO Telo,
YCIIOBUY TMJIaBaHUS TeN, YCJIOBHI pPaBHOBECHS pbluyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM y4€OHOTO HCCIENOBAaHUS, COOMpaTh YCTAHOBKY M BBITIONHSTH
WU3MEPEHHUs, CIIeysl TPEII0KEHHOMY ITUTaHy, (PUKCUPOBATh PE3yJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BUJC NPEUIOKCHHBIX TaOMUI] U TpaguKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHHUS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUsT (U3MUECKUX BEJIWYWH (IJIOTHOCTh BEIECTBA
KUIAKOCTH UM TBEPAOrO TeENa, CHJIA TPEHUS CKOJBXEHUs, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAsl CWUJIA, JIEMCTBYIOIIAasg Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KOX((GUIIMEHT TOJIE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAys MPEIJIOKEHHON
WHCTPYKIMU: TIPH BBIMOJHEHUN WU3MEPEHUI COOUPATh SKCIIEPUMEHTATIBLHYI0 YCTAHOBKY
Y BBIYHCIIATHh 3HAYCHUE UCKOMOM BEJTMYMHBIL;

coONIOaTh TMpaBWIa TEXHWKU OE30MacHOCTH TMpu pabore ¢ TabopaTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEACTBUSI TPHOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIIMECS COCYIbI, OapoOMETp, phlyar, MOJBUKHBIA U
HEMNOJIBIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapaKkTepu30BaTh TMPUHIUIBI JEHCTBHUSI HM3yYEHHBIX TPUOOPOB H TEXHHUYECKUX
YCTPOMCTB C OMOpOM Ha WX omucaHus (B TOM YHWCIE: MOANIMITHUKH, yCTPOMCTBO
BOJIONIPOBOJA, TUAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), UCIONB3Ysl 3HAHHUS O CBOWCTBAX (DM3MYECKHX SIBJICHUNA M HEOOXOIMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTIONb30BaHUsl (M3MYECKUX 3HAHWM B TOBCEAHEBHOM JKM3HHM [UIsl OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpubopaMu U TEXHUUYECKHMMH YCTPOWCTBaMH,
COXPaHEHHUs 3JI0POBbS H COOJIIOJICHUS HOPM OKOJOTHYECKOTO TIOBEJICHUS B
OKpY>Karolleu cpere;

OCYIIECTBJISATh OTOOpP HMCTOYHWUKOB HHGopmanuu B HMHTEpHETE B COOTBETCTBUH C
3aJIJaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUN U ITyTEM CPABHECHHMS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh HHGOPMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEYUBOM
WJTM MOKET OBITh HEIOCTOBEPHOM;
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MCIOJIb30BaTh MPHU BBHIIIOJHEHWU YYeOHBIX 3a/laHU HAayYHO-IIOMYJIAPHYIO JIUTEPATYPY
(U3NIECKOTO CO/ICpIKaHMs, CIpPaBOYHBIE MaTepHalbl, pecypcel cetu VIHTepHer,
BJaJIeTh MPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKWE MHUCbMEHHBIE M YCTHBIE COOOLIEHHsI Ha OCHOBE 2—3
MCTOYHUKOB MH(OpManu (PU3NYECKOro COAEpIKaHus, B TOM YUCIe MyOJUYHO JenaTh
KpaTKHhe COOOIIEHUsS O Pe3ysbTaTax MPOEKTOB MM yU4EOHBIX UCCIICOBAHUM, IPU ITOM
rpaMOTHO HCIIOJIb30BaTh M3YYEHHBI TOHATHHMHBIM ammapaT Kypca (U3UKH,
COIIPOBOXKIATh BBICTYIUICHUE IIPE3CHTALIUECH;

IIPY BBIIIOJIHEHUHU YyUEOHBIX MPOEKTOB M UCCIENOBAHUI pacrpenessTh 00S3aHHOCTH B
IpyIIIe B COOTBETCTBUU C ITOCTaBICHHBIMU 3aja4aMH, CJIICIUTh 3a BBIIIOJHEHUEM IIJIaHa
JEeUCTBUI, aJeKBaTHO OLIEHMBAaTb COOCTBEHHBIM BKJIQJ B JAEATEIBHOCTb TIPYIIIHI,
BBICTPaBaTh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOIINX.

K xoHiy oOyueHus B 8 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHUH:

HCIIOJIb30BaTh IMOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHUS BEIIeCTBA, KpHCTALIMYECKHE M aMop(dHbIe Telna,
HACBILEHHBIA ¥ HEHACBIIIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEpPATypa, BHYTPEHHSS
SHEprusi, TEIJIOBOM JABUraTeNb, JIEMEHTAPHBIN AJIEKTPUUECKUN 3aps]l, JEKTPUUECKOe
10jie, NMPOBOAHUKHM M JUAJIEKTPUKH, IMOCTOSHHBIM SJIEKTPUYECKUH TOK, MarHUTHOE
T0JI¢;

pasnuyath sBJIE€HUS (TEIUIOBOE pACIIMpEHHE U CKaThe, TeIulonepenaya, TEIUIoBOe
paBHOBeCHE, CMayMBaHWE, KalWUIAPHbIE SBJIEHUS, UCIApeHHUEe, KOHJAEHCcalus,
IUIaBJIEHUE,  KpUcTalum3auus  (OTBEpAEBAaHME),  KHUIIEHHE,  TEIUIoNepeaaya
(TEnIoNpOBOJHOCTh, KOHBEKIMS, W3IyYEHHUE), DJIEKTPU3aLUs TeJl, B3aUMOJCICTBHE
3apsAA0B, JAEUCTBUS AIIEKTPUYECKOIO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToB, AEWCTBHE MAarHUTHOIO IOJII Ha MPOBOJAHHMK C TOKOM, AJIEKTPOMAarHUTHas
MHAYKIMS) 10 ONHMCAaHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh NPOSIBIIEHHE U3YUYEHHBIX (PU3MUECKUX SIBICHUH B OKPY>KalollleM MHpE, B
TOM 4Hciae (U3MYECKHe SBJICHUSA B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUIApHBIE SIBICHHUA B IPHUPOAE, KpHUCTaIbl B Ipupoze, usnydenue CouHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,
DJIEKTPUYECKHE SIBJICHUS B aTMocdepe, DIIEKTPUYECTBO IKHMBBIX OpPTaHHU3MOB,
MarHMTHOE Mosie 3eMJId, JApei( MOIHCOB, POJIb MArHUTHOTO IOJIS Ul KU3HU Ha
3emiie, MOJIAPHOE CUSIHUE, IPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3aJaduy B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBIICHHUIA;

OIMCHIBATh M3yUYEHHBIE CBOICTBA Tel U (hPU3UYECKHE SIBICHUS, UCTIONbB3YsS (pU3HUECcKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrus, KOJMWYECTBO TEIUIOTHI, YIeJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJ€lbHAas TEIUIOTa IUIABJICHUS, YAENbHAas TeIUIoTa
napooOpa3oBaHus, yjAedbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3()(PHUIMEHT MOJIE3HOTO
JeMCTBUSI TEIUIOBOM MAallMHbBI, OTHOCUTENIbHAs BJIAXKHOCTh BO31yXa, AJIEKTPUUYECKUI
3apsil, CHUJa TOKA, JJIEKTPUYECKOE HAINpPSHKEHUE, CONPOTUBIIEHUE IIPOBOJHUKA,
yZI€IbHOE COIIPOTHUBIIEHHE BEIECTBA, pab0Ta U MOIIHOCTb JIEKTPHUUECKOro TOKa), pU
OMHCAaHUU TMPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICIT HCIHOJIb3YEMBIX BEJIHYUH,
0003HaYeHUsI U €IUHMLBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOIINE
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JaHHYI0 (U3MYECKYI0O BEJIMYUHY C JPYTUMH BEJIUYMHAMM, CTPOUTH TpaduKH
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUYNH;

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUECKHUE SIBICHHUS M MPOLECCHI, HUCHOJIb3Ys
OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM CTPOEHMs BELIECTBa,
MPUHLIMI CYNEpPHO3UIMHN Tojed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma ais ydacTka Lenu, 3akoH JDxoyms—JleHIa, 3aKOH COXpaHEHHs
SHEpPIuu, MpH 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSICHATh (M3NYECKHE IPOLECChl M CBOWCTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallMull  TPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  NPUUYMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOrMYecKuX 1IaroB ¢ onopoi Ha 1—
2 UW3YYEHHBIX CBOWCTBAa (DU3UYECKUX SBICHUN, (PU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemwath pacu€THble 3adayd B 2—-3 JeHCTBUSA, HUCMONB3YyS 3aKOHBI U (OPMYJIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3a/adyd
3alHAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTATOK JNAHHBIX JUISl PELLEHUS 3a/]ayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE TS €€ peIIeHUs], TPOBOAUTH PACUETHI U
CpaBHMBATH MOJIyYEHHOE 3HaUY€HUE (PU3NUECKON BEJIMYMHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXKHO pEIIMTh MPH TOMONIM (HU3UIECKUX
METOAOB,  MCIOJb3ysl  ONMCAaHUE  HCCIEAOBAaHMs,  BBIIENATH  IPOBEpsSEMOE
MIPEOJIOKEHNE, OIICHUBATh MPAaBWJIBHOCTh MOpSAKAa MPOBEACHHS HCCIEA0BAHUSA,
JieNaTh BBIBOJBI;

IPOBOJUTH ONBITHI N0 HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Ten (KamwUIsIpHBIE SIBICHHs, 3aBHCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH INPOLIECCA OCTHIBAHUS U HAarpEBaHUs NIPU U3IYUYEHHUH OT I[BETA
u3Myvarouiel  (morsomaronieil) MOBEPXHOCTH, CKOPOCTh HCHApEeHHs BOJBI  OT
TEMIEPATypbl JKUIKOCTH U IUIOMAAN €€ TIOBEpXHOCTH, OJJIEKTpU3alus Tl U
B3aUMOJICHICTBHE 3JIEKTPUUECKUX 3apsA]0B, B3aMMOAEHCTBUE IOCTOSHHBIX MarHUTOB,
BHU3yaJM3alisl MAarHUTHBIX MOJIeH MOCTOSIHHBIX MarHWTOB, AEUCTBUS MAarHUTHOTO MO
Ha TPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHumTa, CBOMCTBA 3JIEKTPOJBUIATEINS
MIOCTOSIHHOTO TOKa): (hOpMyJUpOBaTh IMpPOBEpsiEMble MPEANOI0KEHUs, COOUpPaTh
YCTaHOBKY M3 MPEUIOKEHHOTO 00OpyAOBaHMs, ONHUCHIBATH XOJA OIBITa U
(bopMyIHpOBaTh BBIBOABI;

BBINIOJHATH NPSAMBIE W3MEPEHUsS] TeMIIepaTypbl, OTHOCUTEIbHON BIaKHOCTH BO3yXa,
CWJIbl TOKa, HANpsDKEHHs] C HCIOJb30BaHUEM AaHAJIOTOBBIX NPHUOOPOB M JAaTUYMKOB
(Gu3nUecKux BEJIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHHH ¢ Yy4E€TOM 3aJaHHOU
abCOIOTHON MOTPELIHOCTH;

IPOBOJUTH HCCIIE0OBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIWYHMHBI OT APYTod C
UCTOJIb30BAaHUEM NPSAMBIX M3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHMKA OT
€ro JJIMHBI, IUIOIAAHN IONEPEUYHOr0 CEUYEHUs U YAEIBbHOIO CONPOTHUBIIEHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAIIPSHKEHUS HA IPOBOJHUKE,
HCCJIEIOBAaHUE TOCJEI0BAaTEIbHOTO U MapajuleIbHOTO COEJUHEHUH MPOBOJIHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAaHOBKY M BBIMOJHATH W3MEPEHUS, CIenys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBAaTh PE3YJIbTAThl MOJYYEHHOM 3aBUCHMOCTH B BHJIE
Tabnui ¥ rpaduKoB, eJIaTh BHIBOABI IO Pe3yJibTaTaM MCCIIeI0BaHUS;
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® [POBOAMTH KOCBEHHBIE M3MepeHHs (PU3NYECKHX BeNUYMH (yAeibHas TEII0EMKOCTh
BEIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJEIys
NPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNUE BEJINYHHBI;

® coOmopaTh TpaBWiIa TEXHUKM O€30MacHOCTH Mpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

®  XapaKkTepHu30BaTh MPHUHLMIIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOICTB € OMOPOM HAa MX ONMCAHUA (B TOM UHUCIE: CUCTEMA OTOIUIEHHSI OMOB,
TUIPOMETp, MapoBas TypOuHa, aMIepMeTp, BOJBTMETpP, CUYETUYHUK DICKTPUUECKOM
SHEPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeIbHbIE BJIEKTPOIPHOOPHI
(mpumepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABUIATENb
MIOCTOSIHHOTO TOKAa), HCHOJb3ys 3HaHWS O CBOMCTBAaX (U3MYECKUX SABICHUH W
HeoOxouMble (hrU3HUECKre 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPONCTBA M H3MEPUTENIbHBIE MPUOOPHI IO
CXeéMaM M CXEMaTU4YHbIM PUCYHKaM (KHIKOCTHBIH TepMOMETp, TEPMOC, NCUXPOMETP,
TUTPOMETp, JABHUraTelb BHYTPEHHErO CrOpaHuUsi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKUX LIENeH ¢ MocieA0BaTeNbHBIM M MapajljIeIbHbIM COEAMHEHHEM
3JIEMEHTOB, pa3jinyasl yCIOBHBIE 0003HAUYEHUS 2JIEMEHTOB MIEKTPUUYECKHX LIETIEH;

® [PUBOIUTH NpUMEpPbl (HAXOOUTh HWHPOPMALMIO O TpUMepax) MPaKTHIYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMHA B IOBCEIHEBHOW >KM3HU I OOecredeHHs
Oe3omacHOCTH TpU oOOpalieHuH ¢ OpubopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHsl 3J0pOBbsI U COONIIOJIEHHS HOPM DKOJOTMYECKOTO IOBEJIEHHs B
OKpYy>Karolel cpene;

® OCYWIECTBIATh NOUCK HMH(popManmu (QGU3NUEcKoro cojepxanusi B HTepHere, Ha
OCHOBE MMEIOLIMXCS 3HAHUM M MyTEM CpaBHEHMS JIOTOJIHUTEIbHBIX HCTOYHUKOB
BBIICNIATh MH(QOPMAIIUIO, KOTOpas SIBIISICTCS IMPOTHBOPEUYMBOW WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

®  JCIIOJIB30BaTh IPU BBIMOJIHEHUH Y4EOHBIX 3aJaHUN HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOT0 COJep)KaHUs, CIPaBOYHbIE MaTepualibl, pecypcel cetu HHTepHer,
BJaJeTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALUU U3
OJTHOM 3HaKOBOM CHCTEMBI B IPYTYIO;

® co3gaBaTh COOCTBEHHBIE NHCHMEHHbIE W KpaTKHE YCTHBIE cooOmIeHus, 00001mas
MHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PU3NYECKOTO COACP)KaHUsS, B TOM 4YHCIE
nyOJIMYHO  MpPENCTaBIsATh  PE3yJbTaTbl  IMPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JESITEIbHOCTH, TIPH 3TOM IPaMOTHO MCIOJIb30BaTh W3YUYEHHBIM NMOHATUNHBIN amnmapaT
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIUICHHE ITPE3EHTALNEH;

® [pU BBHIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAaHUM (PU3NYECKUX MPOLECCOB
pacripesiesiaTh 00sI3aHHOCTH B TpyIIE B COOTBETCTBMM C IOCTaBJICHHBIMHU 3a/ladaMu,
CIIEIUTh 32 BBIIIOJHEHWEM IUIaHa JEMCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIM  BKJAX B  JEATEIBHOCTb  TPYMIBI,  BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTh Pa3peIiaTh KOH(IUKTHIL.

K koniy oOyuenus B 9 kjacce nperMeTHbIe pe3yJbTaThl HA Oa30BOM YpPOBHE JOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:

® JCIOJB30BaTh IOHATUSA: CHCTeMa OTCU€Ta, MaTepualibHas TO4YKa, TPaeKTOpHs,
OTHOCHUTEIIFHOCTh MEXaHUUYECKOTO ABWXKEHHUS, Aedopmarus (ymnpyras, miacTuyeckas),
TpPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M MEperpys3Kd, LEHTP
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TsDKECTH, aOCONIOTHO TBEPAOE TeJO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHWYeCKHe KoJiebaHUusT W  BOJHBI, 3BYK, HH(PPa3BYyK U  YIbTPa3BYK,
AJICKTPOMATHUTHBIC BOJIHBI, ITKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JalIbHO30PKOCTh, CIEKTPhl HCIYCKaHWUsS W TMOrJolleHus, anbpa, Oera- U TraMma-
W3JIYYEHHS], U30TOIIbI, IIEPHAs SHEPTeTUKA;

pa3nuuath SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHHE, CBOOOHOE MaJIeHHE Tell, PABHOMEPHOE
JBH)KEHUE 10 OKPYKHOCTH, B3aUMOJCHUCTBUE TEJ, PEAKTUBHOE [BHKECHUE,
Kone0OaTelbHOE NIBIDKEHUE (3aTyXarlllue M BBIHYXKJICHHBIC KOJIeOaHMs), PE30HAHC,
BOJIHOBOE JBIKEHHE, OTPaKCHHE 3ByKa, MNPAMOJIMHEHHOE pacIpOCTPaHEHHUE,
OTpaXEHUE U IIPEJIOMIICHUE CBETA, ITIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KECHHE
O0ermoro cBera B CIEKTP M CIOXEHHE CHEKTPAJbHBIX IIBETOB, AUCIIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOTO CIIEKTpa H3ITYyUCHHS)
[0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
naHHOE (GU3UYECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE U3yUYECHHBIX (DU3MUECKUX SBICHUH B OKpY’KaromeM Mupe (B
TOM uHcle (HU3MYeCKue SBICHUS B MPUPOJE: MPUIUBLI U OTIUBBI, IBIKEHHUE TUIAHET
ConHe4YHON CUCTEMBI, PEAKTUBHOE JBMKEHUE KUBBIX OPTAaHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEHUCMUYECKUE BOJIHBI, IYHaMH, 3XO, LBETa T,
ONTUYECKUE  SBJICHHS B  MpHUpoje, OHOJOrMueckoe JeicTBHE  BUAMMOTO,
yABTPaPHUOIETOBOTO M PEHTTCHOBCKOTO W3IyYCHHMM, €CTECTBEHHBIH DPaJIUOAKTUBHBIN
GboH, KOCMHUYECKHE JIy4M, pAAHOAKTUBHOE W3IIy4YeHHE TMPUPOIHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3JIYyYCHUN Ha OpraHU3M 4ejoBeKa), IMPU 3TOM MEePEBOIUTh
MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIACISATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKHU)
(bU3HYECKUX SIBICHUN;

OMHCHIBATh U3yUYEHHBIE CBOMCTBA Te U (U3UYECKUE SIBJICHUS, UCTIOIb3Ys (HU3HUECKUE
BEJIMYUHBI (CPEIHsISI U MTHOBEHHAs] CKOPOCThH TeJia MPU HEPABHOMEPHOM JBUIKEHUH,
YCKOpPEHHUE, MEepEeMEIEHNE, TyTh, YIVIOBAasl CKOPOCThb, CHJIAa TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHHUs, BEC Teja, UMITYJIbC Tella, UMITYJIbC
CHJIbI, MEXaHHuUecKas paboTa U MOIIHOCTh, MOTEHIMAIbHAS YHEPTHUS Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPIHs CKATOM MPYKUHBI, KHHETHYECKas
SHEprus, TOJHAas MEXaHWYecKash SHEprusi, MepuoJ M YacToTa KoieOaHW#, JTuHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTEIb MPEIOMIICHUS
Cpelbl), TIPH OIMHMCAHWU TMPABWIBHO TPAKTOBATh (YM3MUYECKUN CMBICI HCIIOJIh3YEeMBIX
BEIIMYMH, O0O3HAUCHUS W EAWHHIBI (PU3NYCCKUX BEIWYWH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTMMH BEIHMYMHAMH, CTPOHUTH
rpad UKy U3yYEeHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBIECHUS U MPOIIECCHI, HCIIONb3Ys 3aKOH
COXpAHEHUsl PHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHUs, NPHUHIMI CYNEPIO3UINN CHJ,
MPUHLIMI OTHOCUTENBHOCTHU ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXXEHUsSI W TPEIIOMIICHHS CBETA, 3aKOHBl COXPAHEHMS 3apsgoBOTO U
MAacCOBOTO YHMCEI MpPH SANECPHBIX pPEAKUHSIX, MPUA ITOM J1aBaTh CJIOBECHYIO
(OpMYyJIUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHIECKOE BhIPAKCHIC,

OOBSCHATH (U3MYECKHE TPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallud  NPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYHUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX IIAaroB ¢ OMOpOoi Ha 2—
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3 u3yuyeHHBIX CBOMcTBa (U3UUECKUX SBICHUH, (UIUUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTth pacyéTHbIE 3a7aui (ONHparoLIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIOIb3YS
3aKOHbl U (OpMyIbl, CBSI3bIBalONIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KpaTKO€ YCJIOBHE, BBISBIATH HEAOCTAIONIME WU
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IJI pElIeHus,
MPOBOAWTH pacuéThl W OLEHUBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKOI BEIIMINHBL;

pacrio3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pELIMTh IPH TOMOLIM (HU3UIECKUX
METOJIOB,  MCIOJb3ysl ~ ONUCAaHUE  MCCIENOBaHUS,  BBIACHATH  MPOBEPSIEMOE
IIPENIOJIOKEHNE, OLICHWBATh IPABWJIBHOCTh MOPSAAKAa NPOBEACHUS HCCIEAO0BAaHUSA,
JIeNlaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OTBITOB;

MIPOBOJIUTH OMBITHI 10 HAOMIOACHNIO (PU3MYECKUX SBICHUN WM (QU3NIECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUS YHEPTUH, 3aBUCHMOCTh
nepuoaa KojiebaHui Mpy>KUHHOTO MATHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbl MAJIBIX KOJI€OaHUH, IPSIMOJIIMHEHHOE pacpoCTpaHEeHUE
CBETa, pPa3lioKeHHE OeIoro cBeTa B CIEKTp, HM3Y4YCHHE CBOMCTB H300pakeHHsS B
IUIOCKOM 3€pKaJle M CBOMCTB W300paKeHHs TIpeaMeTa B COOHMparomield JnH3E,
HAOJIIOJICHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB M3JIYYEHMsI): CaMOCTOSTEIbHO
coOupaTh yCTaHOBKY M3 N30BITOYHOTO Habopa 000PyI0BaHUS, OMTUCHIBATEH XO/T OTIBHITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOBL;

MPOBOAWTh TPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUH, OMpenenss cperHee
3HaYeHHe u3MepsaeMoil BeMMuuHbl ((OKYCHOE pacCTOSHHE COOUparoe IUH3BI),
000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MEpUTENHFHOT0 TpUdopa);

MPOBOJIUTH HCCIICIOBAHHE 3aBUCUMOCTEH (PU3MYECKMX BEIWYMH C HCHOJIb30BAHUEM
OpSAMBIX W3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHHH ©0€3 HayaJbHOW CKOPOCTH, TepHoJa KOJIIeOaHWH MaTeMaTHYeCKOTro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTPaXeHHs CBETa OT yrjia MajJeHus U
yriia MpeoMJIeHUs! OT yria MaJieHus1): IUIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparth YCTaHOBKY, (DUKCHPOBATh pE3yJbTaThl IOJYYEHHOH 3aBHCHMOCTHU
bu3nyecKuX BETUYMH B BUAE TaONUIl U TpaduKOB, J1eNaTh BHIBOJBI MO pe3yJbTaTaM
HCCIIEIOBAHMS,

IPOBOJUTh KOCBEHHBIE HW3MEpPEHHUs (U3NUECKUX BEIMUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE TeJla MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOJHOIO MaJCHHUs,
KECTKOCTD TPYXKHUHBI, KOID(PUIIMEHT TpeHUsI CKOIBKEHHS, MEXaHW4ecKas paboTa u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHui MaTeMaTHUYecKOro M MPY>XKMHHOTO
MasATHUKOB, ONTHYECKass CHUJa COOWparome JIMH3BI, PATUOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPHUMEHTAJIbHYIO YCTAaHOBKY M BBITIOJTHSTH
M3MEpEeHHs, Cleaysl MPeUI0KEHHON HHCTPYKIMH, BBIYUCIATH 3HAUCHUE BEIMYUHBI U
aHAJM3UPOBATh IOJyYEHHbIE pE3yNbTaThl C YYETOM 3aJaHHOM TOTPEUIHOCTH

U3MEPEHU;
coOmoaaTh TpaBWiIa TEXHUKA O€30MacHOCTH Tpu pabore ¢ JabopaTOpHBIM
000py/TI0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YYEHHBIX (U3MYECKUX MOJIENe: MarepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEYHBIM HMCTOYHHMK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHETapHasi MOJIETb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTO Spa;
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XapaKTepu30BaTh MNPUHIUIbBI JIEHCTBUA HW3YyUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONMOPOM Ha UX ONMUCAHUS (B TOM UYHUCIIE: CIIUIOMETP, AATYUKHU MOJIOKEHHUS,
paccTosHUS U YCKOPEHMUSI, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, oToanmnapar, ONTHYECKHUE
CBETOBOJIbl, CIEKTPOCKOIl, JO3MMETp, KaMmepa BuibcoHa), HCNONB3ys 3HAaHUS O
CBOMCTBAX (PM3NYECKUX SBJICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPHUOOPOB U TEXHOJIOIMYECKHX MPOLIECCOB MPU PELICHUH y4eOHO-
MPAaKTUYECKUX 3aJ]a4, ONTUYECKHUE CXEMBbI JJISl MOCTPOCHUS M300paKEHUH B IJIOCKOM
3epKajie ¥ coOuparole T1uHs3e;

NPUBOAUTH TPUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPHUMEPax) MPAKTHIECKOTO
WCTIONIb30BaHUS (PU3MUYECKUX 3HAHWKA B TOBCEIHEBHOW JKM3HU ISl OOecreueHHs
0e30macHOCTH TIpH  OOpallleHnd C TMpUOOpaMU M TEXHUYECKUMHU YCTPONCTBAMHU,
COXpAaHEHHUS 3/I0pOBbS M COOJIIOJIEHUS HOPM SKOJIOTMYECKOTO IOBEJCHUS B
OKpY’KaloIllel cpene;

OCYWIECTBIATh MOUCK HH(popManuu ¢usndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENTLHO (POPMYJIMPYSl TOMCKOBBIM 3ampoc, HAaXOAWTh IYyTH OMNpPEIeTCHHS
JOCTOBEPHOCTH TOJIyUeHHOM WHGOpPMAllMM HAa OCHOBE HMEIOLIIUXCS 3HAHUM U
JIOTIOJIHUTENBHBIX HCTOYHUKOB;

MCTIOJIb30BaTh TMPHU BBHITIOJHEHUU YUEOHBIX 3a/laHH HAYYHO-TOMYJISIPHYIO JINTEPATypy
(GU3MYECKOro COAEp)KaHMs, CHpPaBOYHbIE MaTepHalbl, pecypchl cetu VIHTepHer,
BJIaIeTh MpUEMAMM KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUH U3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

co3JlaBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaIUM
U3 HECKOJbKUX MCTOYHHKOB (PH3MUECKOTO COJAEp)KaHHs, MyOIMYHO MPEaCTaBISATH
pe3yJIbTaThl MPOEKTHOW WJIM MCCIIEN0BATENIBCKON IE€ATENBHOCTH, IIPU 3TOM I'PaMOTHO
WCTIOJIb30BaTh HM3YYCHHBIH TMOHATUHHBIN ammapar H3y4aeMoro pasiena (U3UKd |
COINPOBOXAATh BBICTYIUIEHHE Mpe3eHTalueil ¢ y4€ToM OcOoOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.
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7 Knacc

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ie/ioB U TeM (undposbie)
Konrpoiasbusbie | IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbl
pecypchl
Pazgen 1. ®usuka u €€ poJib B NO3HAHUM OKPYKAKIIEr0 MUpPa
1.1 ®du3ukKa - HayKa o IpUpoJe 2 1 bubmmorexa LIOK
' Y prpoA https://m.edsoo.ru/7f416194
1.2 du3nYeCKre BeITUYHNHbI 2 1 bubmorexa HOK
' https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO]T MO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHHH BelllecTBa

2.1 CrpoeHue BelecTBa 1 bubmmorexa HOK

' P m https://m.edsoo.ru/7f416194
29 JIBI)KEHHE U B3aMMOJIEHCTBUE YaCTHUI] ) 1 bu6nuoreka [JOK

' BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHele COCTOSHUS BEIlECTBA 2 bubmmorexa [OK

' p B https:/m.edsoo.ru/7f416194

Hroro no pazgeny 5

Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl

b K

3.1 MexaHU4ecKoe ABIKEHIE 3 uo/motexa O

https://m.edsoo.ru/7f416194
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bu6nmoreka [JOK

3.2 MHepuus, Macea, IIoTHOCTS 4 https://m.edsoo.ru/7f416194
bubnnoreka [HOK
. .B 14
3.3 Crna. Bupst cun https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPAbIMU 3 bu6mmoreka [JOK
' TeNaMH, JKMAKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Jlasenne xuaKocTh > https://m.edsoo.ru/71416194
bubnnorexa [HOK
4.3 A 6
TMOC(EpHOE JIaBIICHHE https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U raza Ha NOrpyKEHHOE . bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JHeprust
but6mmoreka [JOK
5.1 Pa6 3
aboTa M MOMIHOCTE https://m.edsoo.ru/7f416194
52 IIpocThle MeXaHU3MEI 5 bubmorexa HOK
' p https://m.edsoo.ru/7f416194
53 MexaHu4ueckast SHEPTHUI 4 bubmorexa [TOK
‘ p https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KUIIACC
KosmmuecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/t KoHnTpoibHbI IIpakTH4eckue
NPOrpaMMmblI Bcero o0pa3oBaTebHbIE
e padoThblI padoThI
pecypcbl
Pasnen 1. TeruioBble siB1eHUs
1.1 CtpoeHue U CBOMCTBA BEILIECTBA 7 bubmmorexa HOK
’ P Hl https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1
CTVIOBBIC HPOLECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpu4ecKue H MArHUTHBIE SIBJICHUS
)1 DIIEKTPUYECKUE 3apsibl. 3apsSKEHHbIC Tella 7 | bubnuoreka [JOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.2 I1 i i 20 1 7
OCTOSHHBIH SICKIPIICCHHH TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [{OK
2.3 M 6 1 1.5
ATHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
but6mmoreka [{OK
2.4 6) 4
HCKTPOMATHITHA MEAyI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
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OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
9 KJIACC
KosmmuecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/t KoHnTpoibHbI IIpakTH4eckue
NMPorpamMmblI Bcero o0pa3oBartejibHbIE
e padoThblI padoThI
pecypcbl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4ecKOe ABHKEHUE U CIIOCOOBI €T0 10 1 bubnuoreka [JOK
' OTIHCaHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B i 20 1 3
SAMMOAICHCTBHE TeX https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
1. 1
3 3aKOHBI COXpAHCHILA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHUs U BOJTHBI
but6mmoreka [JOK
2.1 Mexamiieckie konebarHs ! 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
2.2 M . 1
CXAHHHIECKHE BOHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMArHUTHOE TOJ1€ ¥ )J1eKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK

QJICKTPOMATrHUTHBIC BOJIHBI

https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

6
Pa3nen 4. CBeToBbIe ABJICHUS
but6mmoreka [JOK
4.1 3aKOHBI PacIpOCTPaHEHHUsI CBETA 6 2 hitps://m.cdsoo.ru/7f4]1ada6
bubmmoreka [{OK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
4. P 2
3 azjoxxeHue 0eIoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
but6mmoreka [JOK
1 41 4 1
5 CITyCKaHHE W TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41 ada6
bubmuoreka [JOK
2 1
> (CTpoCHHE aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
33 Flnepisie peaxiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3znea 6. [loBTopuTEIbHO-000011IaK0IMIA MOAYJIb
[ToBTOpeHue u 00001IeHNE COAepKAHUS bubmuoteka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

YyeOnuk «®uszuka.7 knaccy U.M.Ileporukun, A.W.VBaHOBa.- 3 uznanue
nepepaborannoe,M.: «[Ipocsemenney», 2023r
VYuebuuk «Pusuka.8 kinace» A.B.Ilepoiukun-M.: «/Ipoday», 2014r

Yueonnk «®usznka.9 knace» A.B.Ilepeimkun, E.M.I'ytHuk.-M.: «Ipoday, 2014r

METOJAUYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

PaGouas nporpamma

VYueonuk «®uznka.”7 kmace» U.M.Ilepeimkun, A.M.MBaHoBa.- 3 nznanue
niepepaborannoe,M.: «IIpocsemienue», 20231

dusuka. 7 xitacc. Merognueckoe mocodoue. dunonosuy H.B.

VYyeOnuk «®uszuka.8 xinace» A.B.Ileprikun-M.: «Zlpoday, 2014r

®usuka.8 knacc. Meroguueckoe nocodue. Gunonosuy H.B.

VYyeOnuk «®uszuka.9 kinacc» A.B.Ileppimikun, E.M.I'yTHHK.-M.: «/Ipodar, 2014r
®wusuka. 9 kiacc. Meroauueckoe nocodue I'yrauk E.M., Uepnukosa O.A.
Ucrounuk: https://rosuchebnik.ru/kompleks/umk-liniya-umk-a-v-peryshkina-fizika-7-9/
3amauyHuKH

«COopHuk 3ana4 no ¢usuke 115 7, 8 u 9 kimaccony, Jlykamuk B.Y, Banosa E.B. M.
«ITpocsemenne», 2023

«®uzuka. 3agaunuk. 10-11xm»_ PeimkeBny A.I1.2013r

3amauyHuKH

«COopHuk 3ana4 no ¢pusuke 115 7, 8 u 9 kimaccony, Jlykamuk B.Y, Banosa E.B. M.
«ITpocsemenne», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

bubmuoreka LHOK, IIOC Mos Ilkona
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