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MHNOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo ¢Qu3nMKe Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHHs COCTaBlieHA Ha
OCHOBE TIOJIOXKEHUI W TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tmporpammel, mpeacTaBieHHo B DPI'OC OO0, a Takke ¢ y4eToM
denepanbHOll paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Conepxanue mporpammbl 1o (pU3HMKe HaINpaBlIeHO HA HM3y4YCHHE ECTECTBEHHOHAYYHOMH
rPaMOTHOCTH YyYallUXCid M HM3y4yeHUE OpraHu3aiuu (U3MKU Ha JeATeIbHOCTHOM ocHoBe. B
nporpamMme 1o (u3uKe HAOMIOAAIOTCS BO3MOXKHOCTH HW3YYEHHS [MPEIMETOB B paMKax
tpeboBanuit ®I'OC OOO K cTaHAAPTHBIM JIMYHOCTHBIM M METANpEAMETHBIM pe3yjbTaTaM
00y4eHusl, a TaKKe MEXIPEJAMETHbIC CBSA3M €CTECTBEHHOHAYYHBIX IIPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

[IporpamMma no ¢usuke ycTaHaBiuBaeT OOIIMK y4eOHBIM MaTepuan mo rogaMm oOydeHUus
(mo kyaccam), mpeajgaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh U3YUEHUSI TEMbI, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS MPEIMETHOIO COJIEPKaHUS U YUETE BO3PACTHBIX MEPUOJIOB O0yUEHHUSI.

[TporpamMma o ¢usuke pazpadboTaHa C b0 OKa3aHUs METOJUYECKON MTOMOIIH YUUTEIIO
B CO31aHUU paboyel MPorpaMMel 10 y4eOHOMY MTPEIMETY.

®du3nka SBISETCS CHCTEMOOOPA3YIOIIUM I €CTCCTBCHHOHAYYHBIX HAYYHBIX OOBEKTOB,
3aKOHBI UCXOAT U3 OCHOB IPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHHU, OMOJIOTUH, aCTPOHOMHHU U
dbusnueckoil reorpaduu, BHOCUT BKJIQJ B MOJYyYEHUE E€CTECTBEHHOHAYYHOW KapTHUHBI MHpA,
oOecrnieunBasi HauOosee pusndeckre HOpMbl MPUMEHEHHSI HAYYHOTO METO/1a TIO3HAHUSI, TO €CTh
BBIXO/I U3 MOCJIEI0BATEIbHBIX 3HAHUN. O MHUP.

Opna 13 r1aBHBIX 337a4 OOIIECTBEHHOTO 00pa30BaHMs B IOCIIEI0BATEIbHOM 00pa30BaHNuN
3aKjroyaigach B paHHEW €CTECTBEHHOHAYYHOM TPaMOTHOCTM M HWHTEpece K HayKe Cpelau
yUalXcs.

OOyuenue ¢usnke Ha 0a30BOM YypOBHE IMPEIOJIaraeT BIIAJCHUE KOMIIETEHTHOCTHIO,
XapaKTepU3yIoIlel eCTECTBEHHOHAYUYHYIO TPAMOTHOCTD:

e Hay4HOE OOBSICHEHUE SIBIICHUI;

e OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHBIX HCCIEIOBaHUI;

e  HMHTEPHPETUPOBATH JAHHBIC U UCIIOIH30BATh HAYYHBIC JOKA3ATEIbCTBA JIJISl TIOJTYICHHS

BBIBOJIOB.

[lenu uzydyeHus GU3MKK HA YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs HEOOXOAMMO B
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «Dusmka» B 00pa3oBaHUM OpraHU3alui
Poccuiickoit ®enepanuu, peanu3yoOIUX OCHOBHBIE 0011e00pa3oBaTelbHble MPOTrPaMMBbl,
yTBepxkIeHHONW pemeHnneM Kosmnermn MunncreperBa mpocsemenus Poccuiickonn denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pu3nKu:

e TnpuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydyaloluXcsi K HAaydHOMY H3yYEHHUIO

MIPUPOJIBI, PA3BUTHE UX WHTEJUICKTYAbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABICHUH O HAyYHOM METOAE TO3HAHUSA U  YIpaBJECHUE
MCCJIEI0BATEIbCKUM OTHOILIEHUEM K MPUPOJIHBIM SIBIICHUSIM;

e METOJbl HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaT H3yYEHUS OCHOB MaTepuu u

byHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

e (opmupoBaHUE NPEICTABICHUNA O PO (PU3UKU Ui Pa3BUTUS IPYTHX €CTECTBEHHBIX

HAyK, TEXHUKU U TEXHOJOTU;



e Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXKHBIX cdepax Oyaymier mnpodeccuoHaTbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0YyYSHHIO B 3TOM
HATPaBIICHUU

JlocTxkeHnne STUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIEUNBACTCS PEUICHUEM CIEAYIOLIUX 3a1a4:

e INpUOOpPETEHHE 3HAHUU O CIOXHBIX KOHCTPYKIMSX BELIECTB, O MEXaHUYECKHUX,

TEIUIOBBIX, YJIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e nmnpuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM UMEIOIINXCS 3HAHUM;

e OCBOCHHME METOJOB pEIIECHUS MPOCTEUIIMX pPACYETHBIX 3aJad C HCIIOJIb30BAaHUEM
du3nUecKux Moieel, TBOPUYECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HAOIIOAATh MPHUPOAHBIC SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE IMPHUEMOB paboT ¢ mHboOpMamueld 0 (U3NISCKOM COACPNKAHHUH, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
u3MepeHue nHpopmalmm;

e 3HAKOMCTBO CO cdepamMu IpodheCCUOHATHLHON ACSITeILHOCTH, CBI3aHHBIMU C (U3HUKOH,
¥ COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTIKEHHUSX (PH3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Hele0), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Hefienio).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adbopaTOPHbIX padOT U OIBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKkTep, yYUTENb JeNaeT BbIOOp MpOBEIEHUs J1abOopaTOPHBIX padoT U
OTIbITA C YYETOM WHAMBHUAYAIBHBIX OCOOCHHOCTEH 00YJaromMXCsl, CIIHUCKA HKCIIEPHUMEHTATbHBIX
3a/laHui, IpeyiaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa Mo (PU3UKeE.

COJAEP XAHME OBYUYEHUA
7 KIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Pusnmueckue HPUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH H3ydaroT mpuponay. EcrecTBeHHOHay4dHBIN
METO/ TMO3HaHMA: HaOJIIOJeHUE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBHKEHHE THUIIOTE3,
HKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(UBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®uzuyeckue MpuOOPHI U MpoLeaypa MPsIMBIX U3MEPEHHI aHAJIOrOBBIM U IH(POBHIM

npudopom.

Jlabopamopnwvie padbomot u onvimul.

1. Omnpenenenue 1eHbI EIEHUS MIKAIBI H3MEPUTEIHLHOTO IPUOOpA.

2. H3mepeHue pacCTOSIHHA.

3. H3mepenne 00bEMa )KUIAKOCTH B TBEPOTO TeEa.



4. OmnpeneneHue pa3MepoB MaJbIX Tell.

5. H3mepenue TtemmepaTypbl MpU TOMOIIM >KHIKOCTHOIO TEPMOMETpa M JaTyuKa
TEeMIIepaTyphl.

6. IlpoBeneHnue wuccieqoBaHHUs MO MPOBEPKE THMIOTE3bl: JaJbHOCTh MOJIETA ILAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MTyCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BellecTBA: aTOMbl WU MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBrxenune yactui BeniecTBa. CBS3b CKOPOCTH JABUXKEHHUS YAaCTUL C TEMIEPATYPOM.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBue 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEHW U TBEPIBIX
(kpucTayminyeckux) Teia. B3auMocBs3b MEXIy CBONCTBaAaMH BEUIECTB B Pa3HBIX arperaTrHbIxX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHEeM. OCOOEHHOCTH arperatHbIX COCTOSHUUN
BOJIBI.

Hemoncmpauuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGmronenue nuddys3un.

3. Habmronenue sBICHUM, OOBSICHSIIONINXCS MPUTSHKCHHEM I OTTAIKHBAHUEM YaCTHIL

BEILECTBA.

Jlabopamopnuvie pabomot u onvimeul.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).

2. OmbITHI IO HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBHUS CHII MOJIEKYJISIPHOTO MPUTSHKSHHUS.

Pa3nen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMepHOoe ABukeHue. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBI)KCHHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3aumonelcTBHEe Tel Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBM)KEHMsI Tel. Macca kak Mepa umHepTHocTH Tena. I[lnotHocts BemiectBa. CBsA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMa BEIIECTBA.

Cuna xak XxapakTepucThka B3aumojeiicTBus Tten. Cuna ynpyroctd u 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOIIBIO JMHAMOMETpa. SIBleHue TAroTeHus W cuia Tsbkectu. Cuna
TSKECTU Ha JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAPABJIEHHBIX I10
oznHOI npsmoii. PaBHozaelcTByronas cuit. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOro JIBH)KEHUS Tena.

N3mepenne ckopoCcTH MPSIMOJIMHEUHOTO IBUKEHUS.

HabGnronenue siBeHUs HHEPITUN.

Habmroienne n3MeHeHus: CKOpocTy MU B3aUMOJICHCTBUH TEII.

CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TEJl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOM.

Jlabopamopnwvie padbomot u onvimul.

1. Ompenenennie CKOpPOCTH PAaBHOMEPHOTO JABMXKEHUS (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. OmpeneneHue cpenHed CKOPOCTH CKOJBKEHHUS OpycKa WIM IapuKa M0 HAKIOHHON
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

SHE SN



4. OnbITel, JEMOHCTPUPYIOITUE 3aBUCUMOCTh PaCTsHKEHUs (nedopmariuu) npy>KHuHbl OT
IIPUJIOKEHHOMN CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBXKEHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbIICHHS U yBEIHMUCHHS JaBieHus. /laBienue rasa. 3aBHCUMOCTh
JaBJICHUS Ta3a oT 00béMa, Temnepatypsl. [lepenada naBneHus: TBEPABIMU TEIAMH, KHIKOCTIMHU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
o6omoukn 3emiu. OmbiTr Toppuyennu. M3mepenue aTtmocdhepHOro naBlieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl mis u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JlelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYpBHI.

Ilepenayda naBneHus KUIKOCTBIO U ra30M.

CooOmraromuecs Cocyabl.

I'uppaBnmueckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tella |

ok wnE

IJIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIECH CHIIBI BECY BBITECHEHHOM JKUJKOCTH.
VYcnoBue IUIaBaHUA TeEA: IIJIaBaHUE WIIM IMOrpy’>XCHUC TECJI B 3aBUCUMOCTU OT

& N

COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUJKOCTH.

Jlabopamopnuvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bEMa MOTPYKEHHOM B *KHMJIKOCTb

4acTH TeJa.

2. OrmpeneneHue BBITATKUBAIONICH CHWIIBI, JEHCTBYIOIICH HA TeEJIO, IMOTPYKEHHOE B

JKUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTHM BBITAIKHBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha Teno B
JKUJKOCTH, OT MACCHI TeJIa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIBI, TEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YaCTU TeJla U OT IUIOTHOCTH
JKUJKOCTH.

5. KonctpyupoBanue apeoMeTpa HJIM KOHCTPYHPOBAaHHE JOAKU W OOpeAeseHue eé
Ipy30II0ABEMHOCTH.

Pa3pnen S. PaGora u MOIHOCTB. DHEpPIus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBHii0o paBHOBECHS
pbiyara. [IpuMenenue npaBuia paBHOBecHs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJI nmpocTsix Mmexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckass sHeprus. KuHerumueckas W moTeHIMalbHas 53Heprus. llpeBpaienue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXPAaHEHUs DHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTBIX MEXAHNU3MOB.



Jlabopamopnwvie padbomot u onvimeul.

1. Omnpenenenue pa®OTBHl CHJIBI TpPEHUS TPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAJIBHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBHid paBHOBECHS phlyara.

N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

w

8 KVIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramwmmueckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyuBaHWE M KaloWUIApHbIE siBieHUs. TeruioBoe
pacuImpeHme u cxxartue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBM)KCHHS YacTHIIL.
Buytpennsis anHeprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepleHre padboThl. Buasl Teronepenaun: TerIonpOBOAHOCTh, KOHBEKIUS, H3ITyYECHHUE.

KonuyecTBo TemnoTsl. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBEplIEeBaHHE KPHUCTAUIMYCCKUX
BEIIeCTB. YAenpHas Termora maBieHus. [lapooOpa3oBanue u konjeHcarus. lcnapenue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner padotel TemnoBbix aBurareneit KIIJ[ TtemmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOMIEH CPEBI.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIeccax.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUSI.

Hab6monenue muddysum.

HabGnronenue siBneHnii CMauMBaHUS U KaTUJUIAPHBIX SBJICHHM.
Habmroienne TennoBoro pacivpeHus Ted.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Bupael Terionepenayn.

OxJaxeHne mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HabGnrogenue KuneHus.
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12. HabnroieHre OCTOSTHCTBA TeMITepaTyphl IPHU TIJIaBJICHUU.

13. Mojienu TEIIOBBIX ABUTATENEN.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpITbl 1O OOHAPYXKEHUIO ACUCTBUS CUJI MOJIEKYJISPHOTO MPUTSHKEHUS.
2. OTmbITHI IO BBIPAIUBAHUIO KPUCTAIIJIOB MOBAPEHHOMN COJIH UITH caxapa.



3. OnbITHI 10 HAOJIIOACHHUIO TETIIOBOTO PACIITUPEHHMS Ta30B, )KUJIKOCTCH U TBEPIBIX TEI.

&

Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHIIA.
5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH MJABICHHS BO31yXa OT €ro o0néma
HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHOM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIEPATypPHI.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEH SHEPIUM Tejla B pe3ysbTare TEIUIoNepeaauu u

pabOoThI BHELIHUX CHJIL.

8. MHccnenoBanue sBICHUS TEIIOOOMEHA PU CMELIMBAHUY XOJOJHON U ropsiueil BOJbl.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH MpHU TEIUIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpbHON TEMIO0EMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca UCIapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbsHON TETUIOTHI ITABICHHS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3ammonelcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJIEHUCTBUS 3apSKEHHBIX TEJA OT BEJIMYUHBI
3apsI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHocTs anexTpuueckoro nosst. IlpuHnun cynepnosunuu
3JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3iekTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOITHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/ia.

ONEKTPUYECKUH TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTouHukn
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUYECKOrO0 TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTuBIEHHE
IPOBOJHMKA. YJIEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LeMu.
[TocnenoBarenbHOE U MapaJUIENbHOE COEJUHEHNE TPOBOJHUKOB.

PaboTa 1 MOITHOCTb 3JEKTPUYECKOro Toka. 3akoH J[xoyns—JIenuna. DnexTpruyeckue nemnu
U TIOTpEeOUTENH 3IEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

IlocTostHHBIE MarHuThl. B3amMopaelcTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe moJe.
MaruuTtHoe nose 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosue
IIEKTPUYECKOro TOKa. [I[puMEHeHNe AIEKTPOMarHuToB B TeXHUKE. [leficTBie MarHUTHOTO OIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb MOCTOSHHOrO Toka. lcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPAHCIOPTE.

Oneitel  @apages. SBneHue  anekTpomMarHuTHOW — wHAykuuu. IlpaBuimo  JleHna.
OnextporeHeparop. CrocoObl MOMYyYEHHsS HIIEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aJIeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpoiCTBO U IEHCTBHE IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHMsI dJIEKTPUUECKUX 3apsII0B.

[IpOBOIHUKY U TUBTIEKTPUKH.

MonenpoBaHU€e CHIIOBBIX JIMHUH 2JIEKTPUYECKOTO TOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30BbIii pa3psa.

W3mepenne cuiibl TOKa aMIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HaMpsKEHNs BOJIBTMETPOM.

Peocrar u Mara3uH cOnpoTHUBIICHUH.

B3aumopeicTBre NOCTOSTHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH Pa3AEJICHUs OJIOCOB MarHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW TOCTOSTHHBIX MarHUTOB.
OmneiT DpcTena.

MarsauTtHoe 1nosie ToKa. JJIeKTPOMarHur.

JleficTBHE€ MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUH.

Onsitel Dapages.

3aBMCUMOCTD HaIlpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomuvt u onvimol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOJIIOJEHUIO SJIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA IPOBOJHUKH U IU3JIEKTPUKH.
COopka u mpoBepka paboThI NEKTPUUECKON MU MOCTOSTHHOTO TOKA.

M3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 pe3UcTop, OT COMPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha PEe3UCTOpeE.

OnbITel, JI€MOHCTPUPYIOIIME  3aBUCUMOCTb  3JEKTPUYECKOIO  CONMPOTUBIIECHUS
IIPOBOJIHHKA OT €0 JUIMHBI, IIJIOMIAN ONEPEYHOT0 CEYEHH U MaTepHaa.

[IpoBepka mpaBuiia CIIOXKEHMSI HANpPSOKEHWH IMPH MOCIEI0BATEIbHOM COEAMHEHHU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 7151 CUIJIbI TOKA MTPHU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIYILIEr0 YepPe3 PE3UCTOP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEpe3 JaMIOUKy, OT HANPSKEHUs
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanue MarHUTHOTO B3aUMO/IEHCTBHSI TTOCTOSTHHBIX MarHUTOB.

V3ydyeHre MarHWTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU W
pa3JeIcHun.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIITKA C TOKOM U
MarHuTa OT CUJIbI TOKA U HANPABJIEHUS TOKA B KaTYIIKeE.

N3yuenue AeicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u nu3ydeHue paboThl AJIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTaHOBKH.

OnbIThl MO KMCCIIEIOBAHUIO SIBIICHUS SJIEKTPOMAarHUTHOM WHAYKIMH: HCCIEIOBAHHUE
M3MEHEHUH 3HAYEHUS U HAINIPABJIEHUS UHIYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEepHOe mpsMoiMHENHOe ABMkeHue. HepaBHomepHoe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPU HEPABHOMEPHOM
JIBUKEHHH.

Yckopenne. PaBHoyckopeHHOE TIpsIMOTHHEHHOE IBMkeHne. CBoOoaHOE maeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. Ilepuon m yactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3akon Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuwia ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujla TPEHUsl CKOJIBKEHHS, CHIIA TPEHHS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHs. YCKOPEHHE CBOOOJHOrO IaJeHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
neperpy3KH.

PaBHoBecue MarepuanbHOI Touku. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS] HWMITYJbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cuil TshKecTH, ympyroctH, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Teia, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToreHnnanbpHas SHEPrus cxartoi npyxuHel. Kunernueckas sHeprus. TeopeMa 0 KUHETHUECKOMN
DHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HalGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHUE MyTeH M TPaeKTOPHUH ABMXKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTEJIBHO
pa3HBIX TEJI OTCUETA.

W3mepeHne ckopocTu U YCKOPEHHUS MPSIMOJIUHENHOTO IBUKEHHUSI.

HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

HaOGnronenne MexaHMYeCKUX sIBJICHUH, MPOUCXOIIUX B cucTeMe oTcuéra «Temexka
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.
7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U AEHCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.

9. H3meHeHue Beca Tesna NpU yCKOPEHHOM JIBHKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. [IpeoGpa3oBanust SHEPTUHU TIPU B3aUMOJCHCTBUU TEl.

12. Coxpanenue UMIysabca IPU HEYIPYTOM B3aMMO/ICHCTBHH.

13. CoxpaHenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.

ook w

15. CoxpaHeHue MexaHU4ecKoi SHEPTUH MPU CBOOOIHOM IaJICHUH.
16. CoxpaHeHne MeXaHU4YeCKOW SHEPTuu Mpyu ABMKEHUH Tella O]l ACHCTBUEM MPY>KUHBL.
Jlabopamopuvie pabomul u onvimol.



1. KoncTpynpoBaHMe TpakTa A pa3roHa M JaJbHEHIIEro paBHOMEPHOIO JBHKCHMS
HIapUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHUS OpycKa WM JBHKEHHS IapHUKa IO
HaKJIOHHOH IJIOCKOCTH.

3. OmpeneneHue yCKOpPEeHUs Tejda HPU PaBHOYCKOPEHHOM [JBM)KEHUHM 110 HAKJIOHHOHN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NPH PABHOYCKOPEHHOM JIBUKECHUU 0e3
HayalbHOM CKOPOCTH.

5. IIpoBepka TruMmoOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBUXKEHHMU O€3 HadaibHOH
CKOPOCTM IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCENI, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIbl HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne KodPPHUIUEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenue KECTKOCTU IPYKUHBI.

9. Omnpenenenne pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBIDKEHUM Tejla 110

TOPU30HTAJIHOW OBEPXHOCTH.
10. OmpenenceHrie pabOTHI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM
HENOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUs ¥ BOJIHBI.

KonebarensHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWH: TEPHOMA, YacToTa,
aMIuTyna. MaremartudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamienue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojebOaHus. BoeiHyxkaeHHble koneOaHus. PezoHanc. MexaHu4YecKue BOJHBI.
CBolicTBa MexaHW4eCKUX BOJIH. [IpososbHbIE M nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U ylbTpa3BYK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 Mo IeHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabGmroenre BEIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).

HaOnroneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHUYECKHI pe3oHaHC.

Jlabopamopnwvie padbomot u onvimul.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAaHUN MaTeMaTUYECKOT0 MasiTHUKA.

2. OmnpezneneHue 4acTOThI U MeproJa KoieOaHU NPY>KUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TEpHOAA KoJeOaHWI TOJBEIIEHHOTO K HHUTH TPy3a OT
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JJIMHBI HUTH.

4. VccnepoBaHue 3aBHUCHMOCTH TepHOja KojeOaHWUN MPY>KUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TEepHOAa KOJEOAHWH Tpy3a, TMOJBEHICHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpHojAa KojeOaHUl Mpy>KUHHOTO
MasATHUKA OT MAcCChI I'py3a U JKECTKOCTHU MMPYXUHBIL.

7. W3mepeHue yCKOpEHHsI CBOOOHOTO TaCHUSI.

Paszgea 10. DiaekTpoMarHuTHOE MOJIe M 3JIEKTPOMArHUTHbIE BOJIHbI.
10



DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJIH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBa CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. U3yyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C TOMOUILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMOnuHENHOE pacnpoOCTpaHEHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [limockoe 3epkaiio. 3aKOH OTpa)KE€HUsI CBETA.
[Ipenomnenue cBera. 3aKoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOAX.
Jluaza. Xox nyuedr B nmH3ze. OmnrTuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. bim3opykocTs U 1alibHO30PKOCTb.
Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHHEe CIEKTPaTbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon yuelt B coOuparomei Junse.
X0 ay4del B pacCEUBArOLLIEH JIMH3E.
[Tonryuenue n300pakxeHUit ¢ MOMOILBIO JIUH3.
. Ilpunnun nelictBus oTtoannapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopnens riasa.
11. Paznoxxenue 6enoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie padbomut u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa’k€HUsI CBETOBOI'O JIyya OT YIJia MMaJeHHUs.
2. M3yueHue xapakTepUCTHK MU300pa)keHuUs MpeaAMeTa B IIJIOCKOM 3epKale.
3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHus Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tony4yenne n300paxeHnit ¢ MOMOIIBIO COOMPAOIIEH JTHH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOMN CHUIIBI COOMpArOIEeit TUH3BI.
OnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJAEHUU dYepe3 ILIBETOBBIC
(GUIBTPBI.
Pa3znen 12. KBanToBble sIBJIEHHUA.
OmnpiTel Pesepdopna u ninanetapuas mojenb aroma. Moaens aroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

©ooNORALDE
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PagunoaktuBHOCTE. Anbda, Oera- u ramma-m3nydenus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnass mogmens aromuHoro sigpa. M3oromsl. PannoaxtuBHble npeBpamenus. llepuon
noJiypacnaaa aTOMHBIX sIJIEp.
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AnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsiZIOBOTO M MAaCCOBOTO YMCENl. DHEPIrus CBSI3U
aToMHBIX sifep. CBsi3b maccel U SHepruu. Peaknuum cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIeicTBUA paguOAKTUBHBIX U3TyYE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CHexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnekTp Bojopoaa.

Habmoienue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIIMUX U3TYyUEHUH.

Perucrpanus uzinydenus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.
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Jlabopamopnwvie padbomot u onvimeol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenmoBaHue TPEKOB: M3MEpEHHE HSHEPIMM YACTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusim).

3. H3mepenwne paanoakTHBHOTO (POHA.

I[HoBTOpPUTEIHbHO-0000 1AM MOYJIb.

[ToBTOpUTENEHO-0000IIAOMIMK  MOIY/Ih  NpEIHA3HAUeH JUIsl  CHUCTEMaTH3alud U
00001IeHUS TTPEIMETHOTO COJCPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MTPH U3YUCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busnke 151 00yJarommxcs, BBIOPABIIKUX 3TOT YU€OHBIN MpeameT.

[Ipy wu3ydyeHUM JAHHOTO MOMYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS — BUJIBI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX O0O0ECHeuMBaeTCs JOCTHKCHHE MPEAMETHBIX U
METaNpeMETHBIX TJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMUPYETCs E€CTECTBEHHOHAY4YHAas
rPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUW NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (PUINYECKUE SBJICHUS, MPHUMEHsSI TOTYYCHHbIE 3HAHUS,
pemaTh 3aJ1a4¥, B TOM YUCJI€ KAYECTBEHHBIE M KCIIEPUMEHTATbHBIE.

[TpuHIMIIMATBHO AEATEILHOCTHBIA XapakTep JAHHOTO pa3jieia pean3yeTcs 3a CYET TOTO,
4TO 00yYaIOIIUECs BBHIMOIHSAIOT 3a/I1aHUs, B KOTOPBIX MM IMPEAaraercs:

HAa OCHOBE TMOJIYY€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH (U3MUYECKUE SIBICHUS
B OKpY’KaroIed MPUPOIE U MOBCETHEBHOM KU3HU;

MCIIOJIH30BaTh HAYYHBIE METOJ/bl MCCIICOBAHUS (DU3UYECKUX SIBJICHUM, B TOM YHCIIC JJIS
MIPOBEPKU TUIOTE3 U MOJYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4HbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOTHM, Hampumep,
MPAKTUYECKOTO WCIIOIB30BAHUS PA3IUYHBIX UCTOYHUKOB DHEPTUM HAa OCHOBE 3aKOHA MPEBPAICHHS U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (QU3MKKM Ha YPOBHE OCHOBHOTO OOMIEr0 0Opa3oBaHMs HANpPaBICHO Ha JIOCTHXKCHHE
JMYHOCTHBIX, METANIPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbrate m3ydeHus QpU3MKM Ha YpOBHE OCHOBHOIO 0O1Iero o0pa3oBaHMs y OoOydarouierocs
OyayT chopMupOBaHbI CIIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCTIMTAHHUS:
- IPOSIBJICHNE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (pr3HYecKoi HAyKH;
- IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;
2) rpaskIaAHCKOI0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX IPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKECHUN (PU3UKH;
- OCO3HaHME BAKHOCTH MOPaJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YUEHOIO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
-BOCIIPUSITHE ICTETHUUECKUX KauecTB (PU3NYECKOW HayKH: €€ rapMOHHUYHOIO NOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) HIeHHOCTH HAYYHOT0 MO3HAHMSI:
- OCO3HaHHME IIEHHOCTH (U3UYECKOM HAyKW KaK MOILIHOIO MHCTPYMEHTA IO03HAaHHWsS MHUpA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPBI;
- pa3BUTHE HAYYHO JII0003HATEILHOCTH, MHTEPECA K UCCIIET0BATEIBCKON ACATEIBHOCTH;
5) dpopmupoBaHus KyJIbTYPHI 310POBbsI U SMOIMOHAIBHOTO 0J1aTr0NIOIYYHSI:
- OCO3HAHME LIEHHOCTH 0e3011acHOro 00pa3a *HU3HU B COBPEMEHHOM TE€XHOJIIOTHYECKOM MHUPE, BaXKHOCTH
npaBwil 0O€30MacCHOrO TMOBEAEHUS Ha TPAHCIOPTE, HA JIOPOrax, C DJJIEKTPUUECKUM U TEIUIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBUSIX;
- chopMUpPOBAaHHOCTH HaBbIKA pe(IeKCHH, MPU3HAHKUE CBOETO IPaBa Ha OIIMOKY M TaKOro K€ IpaBa y
JPYTOro 4€JI0BEKa;
6) Tpya0oBOro BocnUTAHUS:
- aKTUBHOE y4acTH€ B PELICHUH IMPAaKTUYECKUX 3aj]a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3alny,
ropoia, Kpas) TEXHOJOIMUECKOW W COLUAJbHOW HamNpaBIEHHOCTH, TPEeOYIOLIMX B TOM YHCIE U
(bu3nUecKux 3HaHUH;
- UHTEpEC K MPAKTUYECKOMY M3yU4EHUIO ITpodeccui, CBI3aHHBIX C PU3NKOM;
7) 3K0OJIOTMYECKOT0 BOCIIMTAHMSI:
- OpUEHTAallMs HA TPUMEHEHUE (PU3NUECKUX 3HAHUH IS pelIeHus 3a7a4d B 00JIaCTH OKpY’KaroIlen cpesl,
IJIAHUPOBAHMS IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUN Il OKPY>KAIOIIEH CPEJIbI;
- OCO3HaHMeE II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pelieHus;
8) ajanTannu K U3MEHAIOIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:
- MOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUH WCCIEAOBAaHUA M TPOEKTOB (HU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM JIPYTHX;
- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;
- IOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM uncie GOpMYIHUpOBaTh UACH, TOHITUS, TUIIOTE3bI
0 (pusnuecknx o0BbEKTaX U SBICHUSIX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;
- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
- CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U IIPUPOABI, OOIECTBA U IKOHOMHKH, B TOM YHCIIE
C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;
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- OLEHKa CBOMX JCHCTBUH C yd4€TOM BIHMSIHHMS Ha OKPYXKAIOIIYIO CpPEIy, BO3MOXHBIX TIJI00ABHBIX

OCJIEJICTBUH.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs TporpamMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs y

oOyuatomierocst OyayT cpopmMupoBaHbl MeTanpeIMeTHbIe Pe3yJ/bTaThl, BKIIOYAIOIINE TT03HABaTEIbHbIC
yYHHUBEpCalbHble y4yeOHblE JIeHCTBUS, KOMMYHUKATUBHbIE YHUBEpCAJbHbIE YyueOHBbIC JIEHWCTBUS,
PETYJISATUBHBIC YHUBEPCAIbHBIE YIeOHBIC CHCTBUS.

ITo3HaBaTeabHbIE YHuBEpPCAJAbHBIC y‘leﬁHBle JeiCcTBUA

Ba3oBrble JJornueckue aeicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MIPU3HAKUA O0BEKTOB (SIBJICHHIA);

YCTaHABIIMBATh CYIICCTBCHHBIM TPU3HAK KIACCU(UKAIMK, OCHOBaHUSA JUIsi OOOOIICHHS U
CpaBHCHHS,

BBISIBIIAITh  3aKOHOMEPHOCTH W TPOTHBOPEYHMS] B paccMaTpuBaeMbIX (akTaX, HaHHBIX W
HAOJIOICHUSX, OTHOCSIIMXCS K PU3HUUECKUM SIBIICHUSIM,

BBISIBJISTh NIPUYUHHO-CJIC/ICTBEHHBIC CBSI3W NMPU U3YYCHUU (PU3UYECKHX SIBIICHUN W TPOIIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIB30BAHUEM JISAYKTUBHBIX M HHIYKTUBHBIX YMO3AKJIFOUCHUH, BBIIBUTATH
THITOTE3bI O B3aUMOCBS3SX (PU3NYCCKUX BEIUYNH;

CaMOCTOSITENILHO BBIOMpATh cmocod pemeHuss y4eOHOM (Qu3nyeckoil 3amaun  (CpaBHEHUE
HECKOJIbKUX BapHUaHTOB peEIICHUs, BHIOOp Hambosee MOAXOJSIIEr0 ¢ YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUECR).

Ba3oBble ucciienoBatTe/bCKHe 1eicCTBUA.

MCII0JIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT NTO3HAHNUS,

MPOBOAWTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIA  (PU3NYECKHIA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NYECKOTO SBJICHHUS;

OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH WH(OPMAIUIO, TTOTYYCHHYIO B XOJI€ UCCIIEIOBAHUS
WJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIHpPOBaTh OOOOIIEHWsT W BBIBOJABI MO pe3yabTaTaM MPOBEIEHHOTO
HaOJTI0ICHUS, OTBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PU3MUYECKUX IPOIIECCOB, a TAKKE BBIJBUTATh
MPEINOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IMPUMEHSTh Pa3IMuHble METO/bl, HHCTPYMEHTHI U 3alpOoChl MPHU MOUCKE U 0TOOpe UH(pOpMALUK WU
JAHHBIX C YUETOM MpPEASIOKEHHOHN yueOHOM pu3nueckoi 3aaauu;

aHaAJTM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALIMIO Pa3IMYHBIX BUAOB U GOpM
IIPEJICTaBIICHHUS],

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO GOpMY IpeACTaBlIeHUsS HHPOPMAIUU U WILTIOCTPUPOBATh
peliaeMble 3a/1a4l HECTIOKHBIMH CXEMaMHU, JuarpaMmmamMu, HHOM rpaguKoil U nX KOMOMHAIIUSMHU.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

B X0Jie 00CyXJIeHUsI yueOHOTro MaTepuania, pe3ylbTaToB J1a00paTOPHBIX paboOT M MPOEKTOB 3a/1aBaTh
BOTIPOCHI 10 CYIIECTBY 00CYKIaeMOW TeMbI M BBICKA3bIBATh WJICH, HAIlCJICHHBIC HA PEIICHHUE 3a/1a9d U
nojiepkaHue 0J1arokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXKICHUS C CYXJICHUSIMH JPYTUX YYACTHUKOB AMANIOTa, OOHAPYKUBATh PA3IHINE
U CXOJCTBO IMO3UIIHIM;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
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e MyONWYHO TMPEACTABIATH PE3YNbTAThl BHINOJHEHHOTO (U3UYECKOTO OMbITa (PKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

e TIOHUMAaTh U HCIOJH30BATh MPEUMYILECTBA KOMAHIHON W MHIUBUIYaTbHOW pabOThI MPH PELICHUN
KOHKPETHOU (pU3UYEeCKOi POOIeMBI;

e TMPUHUMATHh IIEIM COBMECTHON JAESITEIHLHOCTH, OPTaHW30BBIBATH JCHCTBUS TO €€ JOCTHUKCHHIO:
pacmpeaensaTh poiid, 00CyKIaTh MPOIECCHl U PE3yNIbTaThl COBMECTHON padoThI, 0000maTh MHEHUS
HECKOJIBKHX JTIOACH;

e  BBINOJIHATH CBOIO YacTh PalOOTHI, JOCTUTas Ka4eCTBEHHOTO pe3yjbTaTa IO CBOEMY HAIMpPAaBICHUIO U
KOOPJMHUPYSI CBOU ACHCTBHSI C IPYTUMHU YICHAMHU KOMaH/IbI;

e OICHUBATh KA4eCTBO CBOEr0 BKJIaJa B OOMMIA TPOAYKT WO KPUTEPHUSM, CAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanmsi:

BBISIBJISTH MPOOJIEMBI B JKU3HCHHBIX W yUEOHBIX CHTYAIHsSIX, TPEOYIOIIUX I pemieHus: (hU3HUSCKUX
3HAHUIM;

OPUEHTHPOBATHCS B PA3NIUYHBIX MOJAX0JaX MPHUHITUS PEIIeHUN (MHIUBUAYyalIbHOE, IPUHSATHE PEIICHUS
B IpyMIie, IPUHITHE PEIICHUI TPYIIOoi);

CaMOCTOATENIbHO COCTaBJISITh AJTOPUTM pelIeHHs] (U3MYECKON 3aJadd WIM TUIaHA HCCIEIOBaHUS C
Y46TOM HUMECIOMIMXCS PECYPCOB M COOCTBCHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh NpeIaracMble
BapUaHThI PEILICHUI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, S)MOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYaIlUU U TIpeJiaraTh TUlaH €€ U3MEHEHUS,

OOBSICHATh TPHUUUHBI JIOCTIKEHHUS (HEAOCTHIKEHUS) pe3ylbTaToOB MJESTENbHOCTH, J1aBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JICSITEIILHOCTh (B TOM YHCJIE€ B XOJ| BBIITOJHEHHUS (PU3NYECKOTO HCCIIEIOBAHUS
WJTU TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHMUBIIMXCS CUTYAIlUH, YCTAHOBJICHHBIX OMIMOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIENIU U YCIOBUSIM;

CTaBUTBH ce0s HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WK JUCKYCCHH Ha HAyYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYTOTO;

MpHU3HABaTh CBOE MPABO Ha OIIUOKY MPH pelIeHnH (PU3HMUECKUX 3a7a4 WIH B YTBEPKICHUSIX HAa HAyYHbIC
TEMBI U TaKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy oOydeHnus B 7 Kjiacce MpeAMETHBIE pPe3ylbTaThl HAa 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
Cc(OPMHUPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:

o WCIONIb30BaTh TOHATHA: (U3MYECKHEe M XUMHUYECKHE SIBICHUS, HAOIIOJCHHE, JKCIEPUMEHT,
MOACIb, TUIIOTE3a, CAUMHUIIBI (1)I/ISI/ILIeCKI/IX BCJIMYHH, aTOM, MOJICKYJIa, arp€raTHbi€ COCTOAHUSA BCIICCTBA
(TBEpmoe, KMOKOE, Ta3000pa3HOE), MEXaHWYECKOEe [IBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TpPaeKTOpusi, paBHOACWUCTBYIOIIas cuia, naedopmanus (ynpyras, IUIaCTHYEcKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

o pasnuyath saBneHus (auddys3us, TerioBoe IBMKEHNE YAaCTHIL BELIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpaBHOMEPHOE JIBIKCHHE, WHEPIUs, B3aUMOJICHCTBUE TEJl, paBHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHOM

OCBIO BpAIlleHUs, Tepeavya MaBJICHHUS TBEPABIMU TeJaMHU, XHUIAKOCTIMU M Ta3amH, aTMoc(epHoe
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JIaBJieHUE, TUJIaBaHWE TeJ, MPEBpAllleHHs] MEXaHWYECKOM HHEpPruu) IO OMHCAHUI0 HMX XapaKTEePHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SBICHHE,

o pacrmo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PHM3UUYECKHUX SIBJICHUN B OKPY)KAIOIIEM MHUPE, B TOM YHCIIE
busznyecKue SIBICHUS B MPUPOJIC: MIPUMEPHI IBMKCHHS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOU U HEIKUBOU
npupojie, IeHCTBUE CHIIbBI TPEHUS B MPHUPOJE U TEXHUKE, BIUSHUE aTMOC(EpPHOTO JaBICHUS Ha >KUBOU
OpraHu3M, IJIaBaHuE PbIO, phlYaru B TeJie YeJIOBeKa, MPU ITOM MEPEBOJUTH MPAKTHUUYECKYIO 3aJady B
yueOHYI0, BEICTISITH CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) (PU3UICCKUX SBICHUIA;

o OIMCHIBATh M3YUYCHHBIC CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3Ys (PU3MUECKUE BETUUHHBI
(mMacca, 00bEM, TUIOTHOCTH BEIIECTBa, BPEeMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIa
TSKECTH, BEC Te€ja, CUJla TPEHHUs, JaBlieHue (TBEPAOrO Teja, KUAKOCTHU, raza), BbITAJIKMBAIOLIas cuia,
MexaHuyeckass padoTa, MOIIHOCTb, IJI€YO CHUJIbI, MOMEHT CHJIbI, KO3()(UIMEHT MOJIE3HOTO AEWUCTBUS
MEXaHU3MOB, KHHETHYECKas M TOTEHIUAlbHAas DSHEPrus), MpH OINHUCAHUU MPABHIBHO TPAKTOBATh
(U3MYECKUN CMBICT HCIOJB3YEMBIX BEIWYUH, WX OOO3HAUEHUS M CIUHUIBI (U3UYECKUX BEIUYHH,
HaXO0JIUTh (POPMYJIbI, CBS3BIBAIOIINE AHHYIO (PU3UUYECKYIO BEIMYHMHY C IPYTUMU BEJIMUYMHAMH, CTPOUTH
rpaduKu U3y4YeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEJIUYUH;

o XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYCCKUE SIBJICHUS M IPOIECCHI, HCIOIB3YS IpaBuia
CIOXEeHHsI cuil (BIOJIb OJHOM mpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MpaBHIIO
paBHOBecHs pbryara (0J10Ka), «3070TO€ TPABUIIO0» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH,
IIPH ATOM JIaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €r0 MATEMAaTHICCKOE BRIPAKEHUE;

o OOBSCHATh (PU3MUECKHE SBICHHS, MPOLECChl M CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYyallUil TPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIISITh IPUYNHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHE U3 1—2 JOTMYecKUX IIaroB ¢ OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SIBICHHM,
buznyecKnX 3aKOHa WU 3aKOHOMEPHOCTH;

o pemate pacu€THble 3a7aud B 1—2 JEHCTBHS, WCMONB3Yys 3aKOHBI M (POPMYJBI, CBS3BIBAIOIIUE
dbusnyecKkre BeIHMUMHBI: HA OCHOBE aHAN3a YCIOBUS 33[]a4M 3alMCBIBATh KPATKOE YCIOBHE, MOJICTABIATh
duzndeckue BETUYMHBI B (OPMYJBI W TPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC JIAHHEBIE,
HEOOXOIUMBIE VISl pEIIeHUs 3a1a4, OIICHUBATh PEATMCTUYHOCTD TTOJIYYeHHOU (PU3NUYECKON BETUYNHBI;

o pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU TMOMOIIM (U3HUYECKUX METOJOB, B
OTMMCAaHUU HKCCIICIOBAHUS BBIACIATH MPOBEPSIEMOE TMPEANONOKEeHHE (THUIOTe3y), pa3indarh U
UHTEPIPETUPOBATh MOMYUYECHHBIH PE3yNbTaT, HAXOAUTh OIIMOKU B XOJI€ OMBITA, JENaTh BBIBOABI MO €r0
pe3yJiibraram;

o MPOBOANUTH OMBITHI O HAOMIOACHUIO (PU3UYECKUX SIBICHUNW WM (PU3NYECKHX CBOWCTB TEI:
dbopMyIUpOBaTh  MPOBEPSIEMBbIE  MPEANOJOXKEHHS, COOMpaTh YCTAaHOBKY U3  MPEIIOKEHHOTO
000pyI0BaHNs, 3aMUCHIBAThH XOJ OIBITA U ()OPMYITHUPOBATH BHIBO/IBI;

o BBITIOJIHATh TIPSIMBIE W3MEPEHHsSI PACCTOSHUS, BPEMEHHM, MacChl Tela, OoO0OBEéMa, CWIBI |
TEMIIEpaTypbl C WCIOJb30BAaHUEM aHAJIOTOBBIX W IM(POBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS
npuOOpPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPENTHOCTH U3MEPEHHI;

° MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTH OJHOW (PU3WYECKOW BEIWYUHBI OT JIPyrol ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH IYTH PaBHOMEPHO JBMXKYIIETOCs Tela OT BPEMEHHU
JIBUKEHHS Tella, CHIJIBI TPEHHUsl CKOJBKEHUS OT Beca Tella, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIbI TPEHHSI OT IUIOMIAAM CONPUKOCHOBEHHUS TEJ, CWJIbl YHPYTOCTH OT YIUIMHEHHS
MPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM YacTH Tella U OT IIOTHOCTH >KUJKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJla, OT TIIyOHHBI, HA KOTOPYIO TMOTPYKEHO TEJO, YCIOBUH IJIaBaHUS Tel,
YCIIOBUU paBHOBECHs pblyara M OJOKOB), y4acTBOBATh B IUIAHUPOBAHMHM YYE€OHOTO HCCIEIOBAHUS,
coOuparh YCTAaHOBKY U BBINOJHATH HU3MEPEHMs], CIeAys TMpeAJIOKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yNbTaThl TMOTYYEHHOM 3aBHCHUMOCTH (U3MYECKHMX BEIUYMH B BHUJAE MPEAJOKEHHBIX TaOmUI] U
rpaduKoB, NeNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHHUS,
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MPOBOANTH KOCBEHHBIE M3MEpEHUsl (PU3NUECKUX BEIMYHH (IIOTHOCTh BELIECTBA KMJIKOCTH U TBEPAOIO
Tena, CWJIa TPEHUS CKOJIBKEHHUS, JaBlIEHHWE BO3/yXa, BBITAJIKMBAIOIIAs CHJIA, JEUCTBYIOIIas Ha
NOrpYKEHHOE B KUAKOCTH TENO, KOA(PPHUIMEHT MOJE3HOrO JEHCTBUS MPOCTHIX MEXAHHU3MOB), CIEIys
NPEUIOKEHHON MHCTPYKIMU: MIPH BBIIOJHEHUH U3MEPEHUI COOMpaTh KCIIEPUMEHTAILHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHUE UCKOMOW BEJTMYHHBI;
coOJIIOIaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHUEM;
yKa3bIBaTh MPUHIIMIIBI JEHCTBUS PUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETp, AUHAMOMETP,
COOOILAIOIIUECS COCY/IbI, 0apOMETp, pblUar, MOABUKHBINA U HETIOABM>KHBIN 070K, HAKIIOHHAS IIJIOCKOCTh;
XapaKTepU30BaTh NIPUHLUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha UX
omnucaHus (B TOM YHUCIIE: MOIIUIHUKHA, YCTPOMCTBO BOJONPOBOJAA, TMAPABIMYECKUNA MPEecc, MAaHOMETD,
BBICOTOMEp, MOPIUIHEBOW HACOC, apeoMeTp), MCHOJB3YS 3HAHHS O CBOMCTBAX (PU3MUECKHUX SBICHUN U
HEoO0X0ouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJIUTH MpUMEphl (HaXoAWTh HHGOPMALMIO O TMpHUMepax) MPAKTUUYECKOrO HCHOJIb30BAHUS
(GuU3MYECKUX 3HAHWKA B IOBCEJIHEBHOW JKH3HHU JUIS OoOecreueHus: Oe30MacHOCTH TpH OOpalicHHH C
npuOopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHUS 3JI0pOBbS U COONIOACHHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPYKaIOILIEH cpe/ie;
OCYIIECTBIISITH OTOOP UCTOYHMKOB MH(OpMaIu B VIHTEpHETEe B COOTBETCTBHH C 33/IaHHBIM TTOMCKOBBIM
3apocoM, Ha OCHOBE HMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHMsS Pa3UYHBIX HCTOYHHKOB BBIICNSATH
UH(POPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBON MIIH MOXKET OBITH HEJOCTOBEPHOM;
UCIIONIb30BaTh TPHU BBITOJHEHUU YYE€OHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIMUTEpaTrypy (QU3NYecKoro
CoOJIepKaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT, BiaaeTh npuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HHPOPMAITUH U3 OJHONW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE KpAaTKUE INMHCHbMEHHBIE W YCTHBIE COOOIIEHHMSI HAa OCHOBE 2—3 HMCTOYHUKOB
uHpopMaluu (U3MYECKOrO COAEpKAHMUS, B TOM YHCIE MNYOJIMYHO JejaThb KpaTKue COOOIIEeHUs O
pe3ynbTaTax MpPOEKTOB WM y4EOHBIX HCCIETOBAHHM, MPU 3TOM T'PAaMOTHO HCIOJB30BATh W3YUEHHBIH
MOHSITUIMHBIN anmapar Kypca (pU3uKu, COMPOBOXKAATH BBEICTYIUICHHE MTPE3eHTAIINEH;
IpU BHITIOJHEHUH YYEOHBIX TMPOEKTOB W MCCIEAOBAHUN paclpelnessTh OO0sI3aHHOCTH B TpyIIe B
COOTBETCTBUU C TOCTABJICHHBIMH 3a/ladyaMH, CJIEAUTh 3a BHITIOJHEHUEM IIJlaHa JEHCTBUM, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJaJ B JESITENBHOCTb TPYIIbI, BBICTpaUBaTb KOMMYHHUKATHBHOE
B3aMMOJICICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y oOydyeHus B 8 kJjiacce mpeaMeTHble pe3yibTaThl Ha 0A30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh y O0YUAIOIUXCS YMEHUI:
UCIIOJB30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHJKEHHUE aTOMOB M  MOJEKYJI,
arperatHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE TeJla, HAChIIIEHHbIH U HEHACBHIIIEHHBIN
nap, BJIQKHOCTh BO3/AyXa, TEMIEpaTypa, BHYTPEHHSsS SHEPrusi, TEMJOBOW ABUTaTElb, 3JIEMEHTAapHBIN
INEKTPUUYECKUH 3apsil, DJIEKTPUUECKOE I10JIE, IPOBOJIHUKU U TUAIEKTPUKH, TIOCTOSIHHBIM AJIEKTPUUYECKHUM
TOK, MAarHUTHOE TMOJIE;
pa3iauuaTh SBIEHUS (TEIUIOBOE pACHIMPEHUE U C)KaThe, TEIUIoNepeaayda, TEIUIOBOE pPaBHOBECHE,
CMauMBaHME, KaNWUISAPHBIC SBJICHUS, WCHApEHUE, KOHJCHCAIMS, IUIABIICHUE, KPUCTAILIU3aIUs
(oTBepaeBaHKE), KUIIEHUE, TEIUIONEpeaaya (TErIONPOBOAHOCTD, KOHBEKIINS, U3TyUEHHUE), dIEKTPU3AIUS
TeJ, B3aUMOJICHCTBUE 3apsi/I0B, IEHCTBUS JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHe, B3aUMOecTBIE
MarHuTOB, JEHCTBHE MAarHUTHOTO TOJS HA MPOBOJHHMK C TOKOM, JJEKTPOMArHUTHAas HMHIYKIHS) TIO
ONMCAHUIO MX XapaKTepHBIX CBOHCTB M Ha OCHOBE OMBITOB, JEMOHCTPHPYIOUIUX JaHHOE (U3NYECKOe
SIBJICHUE;
pacrmo3HaBaTh MPOSIBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNH B OKPYXKAIOMIEM MHpPE, B TOM YHCIE
dusnyeckue SBICHUSI B MPUPOJAE: MOBEPXHOCTHOE HATSXKEHUE M KaNWUISIPHBIE SBJICHUS B MPUPOJIE,
KpUCTAILJIBI B pUpoje, unydeHue ColHia, 3aMep3aHnue BOA0EMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI,

17



TyMaHa, WHEs, CHera, J3JEKTPUYECKHE SBJIEHUS B aTrMocepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMiH, JIpeld IMOM0CcOoB, POJIb MArHUTHOTO TOJS JJS KM3HM Ha 3emiie, MOJSpHOE
CUSIHUE, TIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4EOHYIO, BBIICNATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

ONKCHIBATh U3YYEHHBbIE CBOWCTBA Tel MU (PU3MYECKUE SBJICHUS, HCIOJB3YysAd (U3MUYECKHE BEIUYMHBI
(TeMriepatypa, BHYTPEHHSISI JHEpIusi, KOJIUYECTBO TEIUIOTHI, YJelbHAas TEIUIOEMKOCTh BEIIECTBA,
yleNnbHas TeIJIoTa IUIABJICHHUsS, YJAeNbHas TEIUIoTa MapooOpa3oBaHUs, yHAENbHAs TEIUIOTa CrOpaHUs
TOIIJINBA, KOA(PPHUIMEHT TMOJIE3HOr0 ACUCTBUS TEIJIOBOM MAaIIMHBI, OTHOCHTEIbHAS BIAXKHOCTh BO3AYXa,
AIEKTPUYECKUH 3apsill, CUJIa TOKa, SJEKTPUUECKOE HAIPSKEHHE, COIIPOTUBIICHUE MTPOBOJHUKA, YACIbHOE
COMPOTUBIIEHUE BEIIECTBA, pPabOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA), MPH OMHMCAHUU TMPABUIHHO
TPAaKTOBaTh (DU3WYECKHI CMBICI HCIOJNb3YEMbIX BEIMYUH, OOO3HAYCHHS M EJUHULBI (PU3NIECKUX
BEJIMYHMH, HAXOAUTH ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUYHUHY C APYTUMH BEIUYHMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHUS U MPOILECCHI, UCIIOJIb3YsSl OCHOBHBIE IMOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKON TEOpPHH CTPOCHHUsSl BEIIECTBA, MPHUHIMII CYMEPIO3ULIUU Tonel (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma Juisi ydacTKa Ienu, 3akoH Jxoynsa—
JleHua, 3aKOH COXpaHEHMsI SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OOBACHATh (PU3MYECKHME NPOLECChl W CBOMCTBa Te€Jd, B TOM YHUCIE M B KOHTEKCTE CUTyalUl
IPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh  [PUUMHHOCIEACTBEHHbBIE  CBSI3M, CTPOUTH
o0BsicHeHHE U3 1—2 JOTMYEeCKUX IIaroB ¢ OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SBICHHM,
buznYeCcCKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliaTth pacué€THbIe 3a7a4u B 2—3 IEMCTBHS, UCIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJOBHS 3a/1a4l 3alHMCBIBATh KPAaTKOE YCIOBHUE, BBIABISATH HEIOCTATOK
JaHHBIX JUId pELIeHMs] 3aJauyd, BBIOMpPATh 3aKOHBI U (QOpPMYJbl, HEOOXOAMMBIE JUIsl €€ peleHus,
IPOBOJIUTH pacu€Thl M CpaBHHUBATh IOJyYCHHOE 3Hau€HUE (PU3MUECKOW BEIMYUHBI C HM3BECTHBIMU
TaHHBIMU;

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPH MOMOIIM (U3UYECKUX METOOB, HCIOJIb3Ys
ONMCAHUE HCCIIEIOBAHUS, BBIIEIATH MPOBEPSIEMOE IIPEAIIOJI0KEHNE, OLICHUBATh MPABUIBHOCTD MOPSIKA
IIPOBEJICHUS HCCIIE0BaHNUS, 1€TaTh BbIBOIBL;

IPOBOJUTH OMBITHI IO HAOIIOACHNIO (PU3MUECKUX SIBICHUHM MIN (PU3NYECKUX CBOMCTB TN (KanmuJUIspHbIE
SBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl, CKOPOCTH MPOIECCa OCThIBAaHUS
U HarpeBaHWs MpU M3IYYEHMHM OT LIBETa H3JIy4arouie (moriouaromiei) MOBEpXHOCTH, CKOPOCTh
UCIIApEHUs1 BOABI OT TEMIEPATYpPbl JKUAKOCTH M IUIOMAAM €€ IOBEPXHOCTHU, JJIEKTpU3alus Tell U
B3aMMOJECMCTBHE AIIEKTPUUYECKUX 3apsioB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BH3yalM3allMs
MarHUTHBIX TIOJIEW TOCTOSHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM,
CBOMCTBa DJIEKTPOMAarHuTa, CBOWCTBAa OJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
poBepsieMble MPEANOJIOKEHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, OTIUCHIBATH X0
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATh MNPSMBIE HM3MEPEHUS TEMIEPATypbl, OTHOCHUTEIBHON BJIAXKHOCTH BO3/yXa, CHJIBI TOKA,
HaINpsOKEHUs. C UCTIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U TATYUKOB (PU3MUECKUX BEIUYMH, CPAaBHUBATDH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COFOTHOM TOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMYMHBI OT JPYTroil ¢ MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOU[aJN MONEePEeYHOro
CEUEHHUs U YAEIBHOIO COIPOTUBIIEHUS BEIIECTBA NPOBOJHUKA, CHJIBI TOKA, UAYIIETO YepE3 IPOBOIHUK,
OT HAaNpsDKEHWs Ha IPOBOJHUKE, MCCIENOBAHUE IIOCIEAOBATEIBHOIO M MapaluIeIbHOIO COEAMHEHUN
MIPOBOJHMKOB): IJIAHUPOBATh HCCJIEIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJIHSITH W3MEpPEHUSs, CIeays
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NpPEUIOKEHHOMY TUIaHy, (UKCHUPOBATh pPE3yJIbTaThl TOJTYYEHHOM 3aBUCMMOCTH B BHUJIE TaOIHIl U

rpaduKoOB, JeNaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHUS;
MPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3UUYECKUX BeNUUMH (yAedbHAas TEIUIOEMKOCTh BEILECTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, padOTa U MOIIHOCTh IEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHMS,
co0uparh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJEIys MPEAJIOKEHHON MHCTPYKIMHU, U BBIYUCIATH
3HAUYE€HHE BEJINYUHBI;
coOJIIOAATh MpaBUiia TEXHUKHM 0€30IaCHOCTH MpHU padoTe ¢ JIabopaTOpHBIM 000PYAOBaHUEM;
XapaKTepu30BaTh MPUHIHIBI IEHCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOW Ha
UX omucaHus (B TOM 4YHCJE: CHCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIEpMETp,
BOJIbTMETP, CYETUMK DJEKTPUUECKON HHEPIHM, IIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTElIbHbIE
ANIEKTPONPUOOPH! (TIPUMEPHI), SIEKTPUUECKUE NPEAOXPAHUTEIH, IJIEKTPOMATHUT, SJIEKTPOJBHUIATENb
MOCTOSIHHOTO TOKAa), HCMOJb3ysl 3HAHUS O CBOMCTBAX (DU3MUECKUX SBICHMM M HEOOXOIUMBIE
¢bu3nyecKkre 3aKOHOMEPHOCTH;
pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W U3MEPHUTENbHBIE MPUOOPHI MO cXeMaM |
CXEMaTUYHBIM DPHUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, MCHUXPOMETpP, THTPOMETp, IBUTATEIh
BHYTPEHHEIO CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX ILenel ¢
[IOCJICZI0OBATEIbHBIM U MMapajUIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE O003HAYEHUS
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;
NPUBOANTH TpUMEpPHl (HaXOIuTh HHMOPMAIMIO O TpUMepax) NPAKTUYECKOTO HCIIOJIb30BAHUS
(bu3nuecKux 3HAHUN B TMOBCEAHEBHOW JXKU3HU Ui oOecreueHus: 0e30MacHOCTH NpU OOpalleHUH C
npubopaMu U TEXHHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHUS 30pOBbS U COOJIOJACHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KaIOILEH Cpefe;
OCYILECTBIATH MOUCK MH(pOpManuu (HU3MYECKOro colepkanus B VHTepHETe, Ha OCHOBE UMEIOUIUXCS
3HAHUU U MMYTEM CPaBHEHHUSI TONOJHUTENIbHBIX UCTOUHUKOB BBIICNIATh HHPOPMAIINIO, KOTOpas SBISETCS
MIPOTUBOPEUYUBOI U MOXKET OBITH HEJJOCTOBEPHON;
UCIOJIb30BaTh MPU BBIMOJIHEHUH Y4YEOHBIX 3aJaHUIl HAay4yHO-TIONMYJSPHYIO JUTEpPaTypy (U3HUECKOTO
COJEp)KaHus, CIpaBOYHBIE MaTepuainbl, pecypcbl cetu MHTepHer, BnageTrs npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHus MHPOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHBbIE MUCHMEHHbIE M KpaTKHE YCTHbIE COOOLIeHMs, 0000mias MHQOpPMALUIO U3
HECKOJIbKUX UCTOYHHUKOB (PU3NYECKOT0 COACPIKaHuUs, B TOM YHUCIIE yOJINYHO MPEACTABIATh PE3YIbTaThl
MIPOEKTHON MJIM HCCIIEIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM TI'PaMOTHO MCIOJIb30BaTh W3Y4YEHHBIN
MOHSTUMHBIN anmapar Kypca QU3UKH, CONPOBOXKAATH BBHICTYIUIEHUE MTPE3EHTAIINEH;
IIpU  BBIIOJHEHUM Y4YEOHBIX IPOEKTOB M MCCIEAOBAHUN (U3NYECKUX IIPOLECCOB pACHpPENEsiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABJIEHHBIMU 3a7lauaMu, CJIEIUTh 32 BBIITOJIHEHUEM IJIaHa
JeWCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh IPYIIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peniaTb KOH(QIUKTHIL.

K xoHniy o0yuenus B 9 kjacce npeaMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh

c(OpMHUPOBAHHOCTH Y O0yUAIOUINXCSI YMEHUI:
UCIIOJIb30BaTh MOHSTHS: CHCTeMa OTcuéra, MaTepuaibHass TOYKa, TPAEKTOPHs, OTHOCHUTEIbHOCTh
MEXaHUYECKOro JBMXeHHUd, Aedopmarus (ympyras, miacTudeckas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U TEpEerpy3kH, LEHTP TAKECTH, aOCOIMIOTHO TBEPIOE TEJO, LIEHTP TSHKECTH
TBEPAOrO Tejla, paBHOBECUE, MEXaHMYECKHE KojeOaHus M BOJHBI, 3BYK, MHPPA3BYK U YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa IEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U AalIbHO30PKOCTH,
CHEeKTPbl HCIYCKaHWMs M TIOIVIONICHHUA, aibda, Oera- W TraMMa-uU3JydyeHHUs, H30TOIbI, saepHas
JHEPreTHKA;
pasnuyath SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEWHOE JBUYKEHUE, PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE IaJeHHE T, PaBHOMEPHOE JBWXKEHHE IO OKPYKHOCTH,
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B3aMMOJICHCTBHE TeJ, pEaKTHBHOE JBIDKEHHE, KojeOaTenbHOE [JBW)KEHHE (3aTyXaiouiue W
BBIHY)KJICHHbIE KOJICOaHHUs), PE30HAHC, BOJHOBOE JBIKCHHE, OTPAaXKCHHUE 3BYKa, MNPSMOJIHMHENHHOE
pacIpoCTpaHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pasnoxeHue Oeyloro cBeTa B CIHEKTP M CIOXKEHUE CIEKTPAJbHBIX I[BETOB, JAMUCIEPCUS CBETa,
€CTECTBEHHAs PaJIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEMUYATOr0 CIIEKTpa U3IY4YEHMsI) [0 ONMCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpY)KarolleM MHpe (B TOM YHUCIIe
¢usnveckue SBIEHUS B TPUPOZAE: NPWIMBBI U OTJIMBBI, JABIKEHHE IulaHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE [IB)KEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB JXMBOTHBIMH, 3E€MIIETPSCEHHE,
celicMUYeCKHe BOJHBI, LlyHaMH, 5XO, LIBeTa Te€J, ONTHUYECKHUE SIBJIECHUS B MPUPOJE, OMOJIOrHMUECcKOoe
JCWCTBUE  BUAMMOTO,  YIbTPa(UOIETOBOTO M  PEHTTEHOBCKOTO  M3JIy4eHHUH, €CTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, DPaTUOAKTUBHOE W3JIyYCHHE TPHUPOIHBIX MHUHEPAJIOB,
JeWCTBUE PaAMOaKTUBHBIX M3Jy4YEeHUH Ha OPraHU3M 4YeJIOBEKa), IPH 3TOM IE€PEBOAUTH MPAKTHUYECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLLIECTBEHHBIE CBOWCTBA (IIPU3HAKH) (DU3UUECKUX SBICHUIA;

OINUCHIBATh W3YyYEHHBIC CBOWCTBA Tel WU (PU3MUECKHE SIBIECHUS, HCIONB3Ys (PU3NYECKHE BEIMUMHBI
(cpenHsis 1 MIHOBEHHAash CKOPOCTb Te€Ja IPU HEPaBHOMEPHOM JABMKEHHH, YCKOpEHHE, IepeMelleHue,
IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUS, CWJIA YIOPYIOCTH, CHUJIA TSKECTH, YCKOPEHHE CBOOOIHOIO
NaJIeHMsl, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUUecKas paboTa U MOILIHOCTb, TOTEHLIMAIbHAs
SHEprus Tejla, NOJHATOrO HaJ IOBEPXHOCTHIO 3€MIIM, NOTCHIMAIbHAS JHEPrus CXKATOU IPYKUHBI,
KMHETHYECKasi SHEPIHsl, MOJIHAs MEXaHUUEeCKasi SHepIus, MeproJ] U YacToTa KojeOaHuM, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, [10KA3aTejb MPETOMIIEHUS CPEAbl), TIPU ONMUCAHUU
NPaBUIBHO TPAKTOBATh (DU3MUYECKUA CMBICI HCIOJNB3YEMBIX BEIHYMH, OOO3HAUCHHS] W €IHMHHIIBI
(bu3nYecKUX BEJINYMH, HAXOUTh (POPMYIIbI, CBSI3bIBAIOLIME TAHHYIO (DU3MUYECKYIO BEITUUUHY C IPYTUMHU
BEJIMYMHAMHU, CTPOUTH Ipah)UKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUe SBICHMS W MPOLECCH, MCIOJB3Ys 3aKOH COXPaHEHUs
OHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLIMII CYNEPHO3ULUN CHJI, NPUHIMI OTHOCUTEIBHOCTH
I"anunes, 3akonbl HploTOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAXEHUS U MPEJIOMIICHUS CBETa,
3aKOHBI COXpaHEHMs 3apsA0BOIO M MAacCOBOIO YHCENl NPU SAEPHBIX peakUusax, IPU 3TOM JlaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (pU3MUECKHE TpOIecCChl W CBOWCTBA Teld, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyalHi
[IPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATh IPUUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IIAaroB ¢ ONOpPOil Ha 2—3 M3y4YeHHBIX CBOMCTBA (PU3NUYECKUX SBIICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemars pacy€THblE 3aJayd (ONMUpAIOIIMEcs Ha CUCTeMY M3 2—3 ypaBHEHHH), HCIOJIb3YyS 3aKOHBI U
(dbopMyIibl, cBs3bIBarolIMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/aydl 3aIllHChIBAaTh
KpaTKoe YCJIOBHE, BBIABIATH HEJOCTAIOIINE UM U30BITOYHBIC TAaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXO/AMMBIE JJISi PELICHUs, MPOBOAUTH PACUETHI M OLIEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUs PU3NYECKON BETUUHHBI;

pacro3HaBaTh NMpoOJIEMbl, KOTOPblE MOXKHO PEIINTh MPU MOMOIIM (U3UUECKUX METOJO0B, UCHOIb3Ys
OIMCaHNE UCCIIEIOBaHUS, BBIICISITh MPOBEPSIEMOE MPEAINONI0KEHHE, OLIEHUBATh PABUILHOCTD MOPsIIKa
MIPOBEJICHUS MCCIIeA0BAHNUS, ANaTh BBIBOJIbI, THTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U ONIBITOB;
MIPOBOAMTH OMBITHl MO HAOMIOJIEHUIO0 (U3NYECKUX SBJICHUN UM (PU3UUECKUX CBOWMCTB Tes (M3yuyeHUE
BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHMsS OHHEPIUH, 3aBHCHUMOCTb IIepuoJa KoseOaHWH
IPYKUHHOTO MasTHUKAa OT MAacChl I'py3a M XKECTKOCTU NPYKUHBI U HE3ABUCUMOCTb OT aMIUIUTY[IbI
MaJIbIX KoJjeOaHMid, MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETAa, Pa3lioKEeHHE OelIoro cBera B CIEKTD,
U3y4€HHE CBOMCTB H300pa)k€HUs B IUIOCKOM 3€pKaje M CBOWCTB H300pa’keHHsl IpeaMeTra B
cobuparorieil JMH3€e, HaOI0ACHNE CIUIOMIHBIX M JIMHEWYAThIX CHEKTPOB M3JIY4EHHs): CaMOCTOSITEIbHO
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coOupaTh yCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYyIOBaHHUS, OMMCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOIKI;

NPOBOJIUTH MpPHU HEOOXOIUMOCTH CEpUI0 TPSMBIX M3MEpPEHHMH, ONpeAeNss cpenHee 3HAYCHHE
M3MEpSIeMOI BETMUMHBI ((POKYCHOE PacCTOSHUE COOMparoIeil JIMH3bI), 000CHOBBIBATH BHIOOP Criocoba
HU3MEPEHHS (M3MEPUTEIHHOTO MPUOopa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIHMUUH C UCIOJIB30BAHUEM MPSMBIX U3MEPEHUN
(3aBMCUMOCTb ITyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 HadalbHOH CKOPOCTH, IIEpuojia
KoJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIJIa OTPaXXEHUs CBETa OT yIJia
MaJIeHUs] W yIyia TPEJIOMIICHUS OT yIJIa TaJeHus): IUIAHUPOBATh HCCIEAOBAaHHE, CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY, (PUKCHUPOBATh pPE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH (PU3MUECKUX BEITUYMH B
BUie TaOJIUIl U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYMH (CpPEeqHSSI CKOPOCTh M YCKOpPEHHE Teja Mpu
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO NaJeHus, KECTKOCTh MPYKUHBI, KOYPPULIUEHT
TPEHUSI CKOJBKEHHUS, MeXaHWdeckas paboTa W MOIIHOCTh, YacToTa M TMEpHoja KoieOaHui
MaTEeMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONTHYECKAs! CHJIa COOMpArOIEH JTHH3bI, PaIU0AKTUBHBIN
¢$oH): IUIaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHHUS,
cliefysl MpeUI0KEHHOW MHCTPYKLUH, BBIYUCIIATh 3HAUEHUE BEJIIMYMHBI M aHAJIU3UPOBATh IOJTYYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0JIr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

pa3nuyaTh OCHOBHBIE NMPHU3HAKU U3YYCHHBIX (U3MUECKUX MOJEJeH: MaTepuaibHas TO4Ka, aOCOIIOTHO
TBEPJI0€ TEJI0, TOUEYHBIN UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, IUIaHeTapHasi MOJIEIb aToMa, HyKJIOHHasI
MO/IENIb aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
UX OMUCaHus (B TOM 4YHCIE: CIUIOMETp, NATUYUKU TIOJOKEHHUS, PACCTOSTHUS M YCKOPEHHs, pakera,
9XO0JIOT, OYKH, TEPHUCKOI, (OTOAaImapar, ONTHUYECKHE CBETOBOIBI, CIIEKTPOCKOI, TO3MMETpP, Kamepa
Bunbcona), ucrons3ys 3HaHUS O CBOMCTBaX (U3UYECKUX SBICHUH M HEoOXOoAMMBbIe (U3NYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHHUECKUX YCTPOMCTB, U3MEPHUTEIbHBIX
npUOOPOB M TEXHOJOTUYECKUX TPOIECCOB TMPHU PEHICHUH y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE
CXEMBI JIJIsl TOCTPOEHUSI N300pakKeHUH B IJIOCKOM 3€pKajie U coOuparole JT1H3E;

NPUBOANTH TIPUMEpPHl (HaXOIuUTh HH(MOPMAIMIO O TIpUMEpax) NPAKTUIECKOTO HCIIOIb30BAHHS
¢bu3nYecKux 3HAHWK B TOBCETHEBHOW KM3HM Ui obOecreueHusi 0€30MacHOCTH TpH OOpamieHuH ¢
npubopaMu U TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHMsS 3JI0pOBbsI M  COONIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpeie;

OCYILIECTBIATh TMOUCK HHpoOpManuu (U3NYECKOTO coaepkaHuss B HTepHeTe, CaMOCTOSTEIHHO
dbopMynMpys TOWUCKOBBIA 3ampoc, HAXOAUTh IIYTH OIpPEJIENEeHUs] JIOCTOBEPHOCTH TOTY4YEHHOU
nH(pOpPMAIMY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX HCTOYHUKOB;

UCMOJIb30BaTh MPH BBIMOJIHEHUH Y4YeOHBIX 3aJlaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy (PHU3MUEcKOro
COZep)KaHUsS, CIPABOYHBIE  MaTepUaibl, pecypchl ceTH VIHTepHeT, BlaaeTh NpUEMAMHU
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIC NMMCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE MH(OpMAIMK M3 HECKOJIBKUX
UCTOYHHUKOB (DU3UYECKOTO COJACp)KaHUsS, MyOJIMYHO MPEJACTABIATh pe3yabTaThl IMPOEKTHOW WIH
UCCIIEIOBATENILCKONW JIEATENIbHOCTH, NPU 3TOM TI'PAMOTHO HCIOJb30BATh M3YUYEHHBIH MOHATHUHHBINA
anmapar HM3y4aeMoro pasjena (U3UKH M CONPOBOXKAATh BBICTYIUICHHE INpE3eHTalued ¢ yd€ToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
N o0pa3oBaTe/ibHbIE
Y
o/ HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaAMMbI B Konrpoabubie | IIpakTuyeckue pecypcbl
cero
' padoThI padoThbI
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
bubmuorexa [IOK
1.1 o - 2
M3HKa - Hayka 0 fpupose https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
1.2 o 2
HPHHCCIHE BEATHIISL https://m.edsoo0.ru/7f416194
bubnuoreka IIOK
1.3 E i 2 2
CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS htps://m.eds00.ru/7416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHavyabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bub6anoreka LIOK
2.1 1 1
CTpoeHHe BeilecTsa https://m.edsoo0.ru/7f416194
2.2 JIBrm>xeHHEe U B3aMMOJICHCTBUE YaCTHIL BEIISCTBA 2 bubmorexa HOK
' : et https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 A 2 1
TPETATHRIC COCTOANMA BEecTna https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aumMo/ieiicTBue TeJl
3.1 MexaHn4eckoe JBHKEHUE 3 bubmorexa [JOK

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

but6mmoreka [IOK

3.2 Hrepuus, macea, mA0THOCT 4 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
33 Cuna. Bt o 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 [asnenue. llepenaya naBneHus: TBEpAbIMU TEJIAMH, 3 1 bubmuoreka [IOK
' KHJKOCTSIMH M Ta3aMH https://m.eds00.ru/7f416194
bubmuorexa [IOK
. 1
4.2 JlaBIICHHE KHKOCTH ° https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
4. A
: TMOCGhEpHOE JaBeHHe > https://m.edsoo0.ru/7f416194
4.4 JlelicTBUE MKUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 1 bubsmorexa LHOK
' . Py https://m.eds00.ru/7f416194
Hroro mo pazneny 20
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpPrus
bub6anoreka LIOK
o1 Pabora u momsocTs : ! https://m.edso0.ru/7f416194
bub6anoreka LIOK
o2 Hpoctbie MexamH3MEl > ! https://m.edsoo.ru/7f416194
bu6nunorexa [IOK
o3 Mexantiieckast oHepris 4 2 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 13
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Kontpoabubie | IlpakTnyeckue (unppossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pgen 1. TensioBbie siBJICeHUS
bubmuoreka [JOK
1.1 i
CTpocHHe 1 CBOHCTEA BeLLCCTB ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
L2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 27
Pa3nen 2. DiekTpudeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tela U UX bubnuotexa [JOK
2.1 . 7 1
B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 Marmrisie st ° ! ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
INEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14
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9 KUIIACC

KonunuyectBo yacos JJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM MPOTrPaAMMBbI B Konrpoabubie | Ilpakruueckue (uu¢posbIe)
cero padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl
Pa3zgen 1. Mexanudeckue siBJIeHUSA
bubmuoreka [JOK
1.1 MexaHudecKoe IBHKEHUE U CIIOCOOBI €r0 OMUCAHUS 10 1 https://m.edsoo.ru/7f41ada6
. bu6mmoreka [IOK
1.2 B 20 1 3
sanmoAeReTERE e https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJjie0aHUs U BOJHBI
bubmuorexa [JOK
2.1 M 7
CXAHMICCIHE KOTeOarI : https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M .3 8 1 3
CXAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiiekTpoMarHuTHoeE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHUTHOE TOJI€ U DJIEKTPOMArHUTHBIC 6 9 bubnmnoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbIE ABJICHUS
bu6nmoreka [JOK
4.1 6 2
SaKOHEI pACHIpOCTPAHEHILA CBCTa https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2
JIuH3b1 1 onTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBera B CIEKTP 3 2 bubnmoreka [JOK
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Hroro no pazneny 15
Paszgen S. KBaHnToBbI€e sIBJIeHUSA
bubmuoreka [JOK
51 Hcnyckanue 1 MorJIonieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
o2 (CTpoetine aTOMHOro s1pa ° ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpeHUE 1 0600IIEHNE CONEPKAHUS Kypca 9 9 bubnunoreka [JOK
' ¢uzukm 3a 7-9 knacce https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka, 7 xknacc/ [epsimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO «l3maTenbcTBO
«IK3aMeH»

» dusuka, 8 kiacc/ [epwimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axkunonepnoe obmectBo «M3narensctBo «IIpocemmenue»

» ®usuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., O01ecTBo ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
«IPODAY; Axumonepnoe obiecto «M3narensctBo «IIpocsemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpamMmmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. Pusuka. 7 — 9 knaccer (aBTopsl:A.B.Ilepsimkun, H.B.
®uonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTcTBUU
C BBIOpaHHBIM Y4EOHUKOM:

4. eppimikun A.B. ®usuka. 7 kinacc. YueOHUK 1t 0011eo0pa3oBaTenbHbIX yupexaeHui . M.:[poda.
2011

5. Jlykammk B.M. CoopHuk BonpocoB u 3a1au 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

8 KJIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xnaccel: yueOHO-MeToanUYeckoro nocodus /coct. TuxonosaE.H. — 2-
e m3a.,crepeoturt. —M.: JIpoda,2013. — 398,(2)

2. IIporpammMbl ocCHOBHOTO 00111eT0 00pazoBanus. Pusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B.
®winonosuy, E.M. I'yTHHUK).

3. PabGouas nporpamma no ¢usuke. 7 kiacce/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cooTBeTCTBUU C
BbIOpaHHBIM YYEOHUKOM:

4. Iepoimkun A.B. ®usnka. 7 knace. YueOHUK 11t 0011eo0pa3oBaTeNnbHbIX yupexaeHuit . M.:poda.
2011

5. Jlykamuk B.1. COopHuUK BorpocoB u 3aaa4 no gusuke. 7-9 xi1. — M.: [Ipocsemenue, 2010. —192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThI. —5-€ U3JJaHHE,-
M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®uszuka. 7 knacc. Jlabopatopusie pabotsl. KonTponbsHbie 3ananus. —CapaTtoB:Jlurei,
2014.

8. «KoHTpoapHO-M3MepuTenbHbIe MaTepruanbl. Pusnka. 7 xinacc/Coct. H.U. 3opun. — 2-e u3n.,mepepad. —
M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaebHo-merogunueckoe mocooue/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

10.A.B. ITeppimkun ®@usnka-8xia 2017 M. Jlpoda

11.H.B. ®unonoBuy Meroauueckoe nmocodue 2015 M. JIpoda

12.A.E. Mapow, E.A. Mapon CamocTosiTenbHbIe U KOHTPOJIbHBIE Pab0ThI-8 Kiacc 2017 M. Ipoda
13.B.B. [llaxmaroga ,0.P. lllepep Auarnoctuueckue padbotsl -8 kiacc 2016 M. Ipoda

14.A.E. Mapow, E.A. Mapon, C.B. I1o3otickuit Coopaux Bonpocos u 3amau 2015 M. Jlpoda
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9 KJIACC

1. PaGouas mporpamma. @usnka. 7 — 9xiacchl: yaeOHO-MeToanIeckoro nocodus /coct. TuxonosaE. H. — 2-
e m3a.,crepeotuir. —M.: JIpoda,2013. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111eT0 00pazoBanus. ®usuka. 7 — 9 knaccsl (aBTopsl:A.B.Ilepsimkun, H.B.
®unonosud, E.M. ['yTHHK).

3. Pabouas nporpamma mo ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBHHU C
BBIOpPAHHBIM YYEOHUKOM:

4. epeimkun A.B. ®usnka. 7 knace. Y4ueOHUK it 001meo0pa3oBaTenbHbIX yupexaeHuit . M.:Jlpoda.
2011

5. Jlykammuk B.M. CoopHUK BOmpocoB u 3aaa4 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSTENLHBIE M KOHTPOJIbHBIE paOdOThI. —5-€ u31anue,-
M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. Kortponbshbie 3ananus. —Caparo:JIuiei,
2014.

8. «KoHTpoapHO-M3MepuTenbHble Matepuansl. Pusnka. 7 knacc/Coct. H.U. 3opun. — 2-e uzn.,mepepad. —
M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-meroandeckoe nocodue/ A.E. Mapon.- M.: llpoda, 2011.-
123c.:
KonTponpHbIe 1 camocTosATeNbHBIE Pa0oTHI 10 (u3uke. 9 knace: k yueOnuky A.B. Ilepsimkuna, E.M.
[I'yrauk «®usuka 9 knace» / O.W. I'pomieBa. — M.: U3parenscTBo «OKk3ameny, 2014.

Tectsl o pusuke. 9 xknace: xk yueonuky A.B. Ilepsimkuna, E.M. I'ytauk «@usnka

9 kmacc» / O.W. I'pomneBa. — M.: M3natenbcTBO «OK3amen», 2010.

®usnka. 9 kinacc. TemaTuueckue TecToBble 3aManus i noarotoBku k ' MA. / aBt.- coct.: M.B.
boiinenko, O.H. Mupouikuna. — fIpocnasnb: OOO «Axkanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

7 KIIACC

1. bubnmoreka — Bcé mo npeamety «Dusukay. — Pexxum mocryna: http://www.proshkolu.ru

2. BuzeoonsITsl Ha ypokax. — Pesxxum poctyma: http://fizika-class.narod.ru

3. Enunast kosutekius mupoBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum noctyma: http://school-
collection.edu.ru

4. lnTepecHbie MaTepUaTbl K YpOKaM (DU3UKH [0 TEMaM; TECTHI IT0 TeMaM; HaTJISITHBIC TOCOOUS K ypOKaM. —
Pexxum nmoctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBareabHbIC pecypehl. — Pexum qoctyma: http://www.openclass.ru

6. DneKTpoHHBIE YueOHUKH 110 (husuke. — Pexxum nocryna: http://www.fizika.ru

8 KITACC

1. bubnuoteka — Bcé no npenmery «dusukay. — Pexxum gocryna: http://www.proshkolu.ru

2. BuneoomnsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBeIX 00pa3oBaTeabHBIX pecypcoB. — Pexxum qoctyma: http://school-
collection.edu.ru

4. InTepecHble MaTepPHUAITB K YPOKaM (DU3UKH [0 TEMaM; TECTHI IT0 TeMaM; HarJISTHBIC TOCOOUS K ypoKam. —
Pexxum nmoctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBareabHbIC pecypehl. — Pexum qoctyma: http://www.openclass.ru

6. DneKTpoHHBIE yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC
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1. BugeoonsiTel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

2. Enunas xosuiekims udpoBeix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum nocryna: http://school-
collection.edu.ru

3. NHTepecHbie MaTepUalibl K ypokam (GH3HUKH 110 TeMaM; TECThI [0 TeMaM; HaTJISTHbIC TTOCOOHSI K ypOKaM. —
Pexxum nocryma: http://class-fizika.narod.ru

4. [ludpossie 0OpazoBaTeabHbIe pecypcehl. — Pexxum noctyna: http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 110 pu3uke. — Peskum mocryma: http://www.fizika.ru

6.lucrannuonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiace. CeTeBoe 00pa3oBaTeIbHOE
coobmiectso. http://www.openclass.ru/node/109715

7. Enunast kosutekius nudpoBeix o0pazoBaTenbHbIX pecypco. http://schoolcollection.edu.ru/catalog/

8. depepanbHbIN HEHTP HHDOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos. hitp://www.fcior.edu.ru/

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

10. I'azera «1 ceHts0ps» marepuaisl o ¢usmke. http://archive.lseptember.ru/fiz

11. Anumanuu pusndyeckux oobekros. http://physics.nad.ru/

12. XKupas pusuka: oOy4aromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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