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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma cocraBineHa Ha ocHoBe TpeboBanuit ®I'OC OO0 k pe3ynabTaram
OCBOCHHSI OCHOBHOHM 00pazoBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 001iero obpaszoBanus MAOY
COLI Ne 9, ¢ yueToMm mporpamm, BKJIIOYEHHBIX B €€ CTPYKTYpYy, Ha OCHOBE (enepaibHOTro
ceppuca «KoHCcTpykTOop paboumx mnporpamm mo yueOHbIM npeameram» u DPOIl ocHoBHOrO
o0rmiero o0Opa3oBaHus, a TAK)Ke OPUEHTUPOBAHA HA IIeJIEBbIE IPUOPUTETHI, CHOPMYITUPOBAHHBIC B
denepanbHO paboueil mporpaMme BOCIIUTAHUS.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpMHUPOBaHUE

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOMIMXCSl M OpraHW3alHi0 HM3Y4YeHUs (U3UKH Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMme mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHHs, a  TakXKe  MEXIpPEIMETHblE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 001IEro 00pa3oBaHMUs.

[Iporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeesieHHe y4eOHOTO MaTepuaia 1o TojaaM
oOyueHust (1o KJjaccam), NpeAjsaraeT MIPUMEPHYIO IOCIEAOBAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUSA M Y4YETE BO3PACTHBIX
0COOEHHOCTEN 00yUaromuXcs.

[Tporpamma o pu3uke pazpadboTaHa C LIEJbI0 OKa3aHUS METOJUYECKON MTOMOIIN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY MpeIMETY.

dusmka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB U SIBJICHHM, U3y4yaeMbIX XUMUEH,
Ouonorueil, actrpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, TPEAOCTaBIsSeT Haubosee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHUS, TO €CTh CII0CO0a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna u3 rNaBHBIX 337ad (pU3NYECKOro o0pa3oBaHUs B CTPYKType oOuiero oopa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM U HHTEpeca K Hayke Yy
oOyJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIIOaracT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb!

® HAY4YHO OOBACHATH SIBIICHUS,

® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEI0BAHMS,

® HHTEPHPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenn u3yuyeHus (U3NKUM HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmnuu npenoaasanust yueOHoro npenMera «®@usmka» B 00pa30BaTeNbHBIX OPTaHU3ALUAX
Poccuiickoit ®enepanuu, peanu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaA€HHON pemenneM Komernn MununcrepctBa npocsemieHust Poccuiickoit denepannn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-48H).

Hean uzyvyennsi Gu3NKu:

e [IpUOOpEeTeHHE HHTEpeca U CTpeMIIEHUs OOyJaroIlMXCs K Hay4HOMY HW3YyYEHHIO

IPUPObI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEJICTABICHUM O HAyyHOM METOAE TMO3HaHUs M (OPMHUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIIECHUS K OKPYKAIOLIUM SIBICHHSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU Ui PA3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IMIPEACTaBICHUN O BO3MOXHBIX cepax Oynaymed mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOJATOTOBKA K JallbHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PELICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJOB pEIICHUS MPOCTEHIINX pPACYETHBIX 3a/lad C HCIOIb30BAaHHEM
busznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIBHBIC HCCICAOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

® OCBOCcHHE TPUEMOB PabOTHI ¢ WHQPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlIeHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu nMpodhecCHOHATHHON NeATETbHOCTH, CBSI3aHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3HUecKOi HAyKH.

Ha n3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus
oTBOAUTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp NMpOBEACHMs J1a00OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIINXCsI, CITICKA SKCIIEPUMEHTATIBHBIX
3aJJaHHi, TIpe/IaraeMbIX B paMKax OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.

COJAEP/)KAHUE OBYYEHUA
7 KIIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SAsnenus npupoasl. OU3NYECKHE SABICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Pusmueckue HPUOOPHI.
[TorpemHocTs U3mMepeHuil. MexayHapoaHasi CHCTEMA €IMHULL.

Kak ¢wu3uka u apyrue ecTrecTBEHHbIE HAYKH HM3Yy4alOT MPUPOAY. ECTeCTBEHHO-HAy4YHBIN
METOJl TO3HaHMs: HaOJI0JeHHe, MOCTaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HalmomaemMoro spieHus. Onucanue
(bu3nUeCKUX SBICHHUIA C TTOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, SIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.



2. ®wusnyeckue MpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHI aHaJOTOBBIM U ITU(POBBIM
npudopom.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenue HeHbl JeJIeHUs HIKAIbl H3MEPUTEIHLHOTO MpHoOopa.
N3MepeHne paccTosiHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenue pasMepoB MaJbIX TE.
N3mepenne teMrepaTypbl NOpHU IIOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIIEpaTypBbl.
6. IlpoBeneHue uccienoBaHUS IO IPOBEPKE TIUIOTE3bl: AAJBHOCTb IOJETA IIAPUKA,
NYHIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.
CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

SNk

JIBuxenue yacTtul] BemiecTBa. CBsi3b CKOPOCTHU JBHUXKEHHUSI 4YaCTUL[ C TEMIEpaTypOM.
bpoynosckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH M TBEPIBIX
(kpucTayminyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaMM BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JABUKEHUS.

2. Habmonenue nuddysuu.

3. HaGmronenue siBIeHMI, OOBSICHSIOMIMXCS MPUTSHKEHUEM MU OTTATKMBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka auaMeTpa aToMa METOIOM PSAIOB (C UCTONBb30BaHKEM (GoTorpaduit).

2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJIIPHOTO NMPUTSHKEHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3aummopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOPOCTH JIBIKEHHS Teld. Macca kak Mmepa uHepTHOcTH Tena. IlnmoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cuwia Kak XapakTepucTuka B3aumojencTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOUIIBIO TUHAMOMETpa. SIBlIeHWE TIATOTeHWs W cuja Tsoxectd. Cuita
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsmoii. PaBHozelcTByronas cui. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmromeHne MexaHHYECKOTO ABWKEHUS TeIa.

2. H3mepeHHe CKOPOCTH MPSIMOJIMHEWHOTO IBUKEHUS.

3. HaGnronenwue siBIeHUS MHEPIUU.

4. HaGmoneHnne n3MeHEHUs! CKOPOCTH MPU B3aMMOJICHCTBHUH TElL.



5. CpaBHEHHE MacC MO B3aMMOJCHCTBUIO TEJl.
6. CroxeHue cuil, HaIPaBJICHHBIX 110 OJHON IPSIMOM.
Jlabopamopuvie pabomsl u onvimol.
1. Omnpenenenvue CKOPOCTH PaBHOMEPHOIO JBHKEHUS (IIapuKa B JKUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OrmpeneneHue CpefHed CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa MO0 HAKJIOHHOU
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIONINE 3aBUCHUMOCTh pacTsiKeHHs (IedopMaiii) MpYyKUHBI OT
IIPUJIOKEHHOM CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBiieHus. [{aBneHue ra3za. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeJIaMH, KUAKOCTIMHU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuHbl. 3aBUCHMOCTDh JAaBICHUS KUAKOCTH OT
riyounsl.  ['mppocratuueckuit  mapamokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnn U atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
obonouku 3emmu. OnbiTt Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCThb
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBhI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.

Coob1maronyecs: Cocy/sl.

I'mapaBauyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tella |
IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

SN

* N

VYcenoBue 1uiaBaHus TeN: IUIABAHWE WIM TOTPYKEHUE Tl B 3aBUCUMOCTH OT

COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyXEHHOM B KHJIKOCTb
YacTH TeJa.

2. OrmpeneneHne BBITAIKUBAIONIECH CHIIbI, JECHCTBYIOIIEW Ha TeEJO, NOTPYKEHHOE B
KUAKOCTbD.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOUIEH CHIIbI, JEUCTBYIOIIEHM HAa TEJIO B
AKUIKOCTH, OT MAcCChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIONIEH CHIIbI, JEUCTBYIOIIECH Ha

TEJIO B ’KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH

KUAKOCTH.



5. KoncTpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAaHHE JIOAKM U OIpPENEICHHE €€
IrPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecUs
peruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckas oSHeprua. Kunetndeckas u noreHuuManbHas 53Heprus. lIpespaiienne
OJIHOTO BUJ1a MEXaHUYECKON SHEPIUU B JPYTOH. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeul.

1. Ompenenenue pabOThl CHJIBI TPEHHUS IMPU PABHOMEPHOM JIBUKEHHU Tela IO

TOPU30HTAJILHOM MOBEPXHOCTH.

2. HWccnenoBaHue yciloBHil paBHOBECHS pbluara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXAHUUYECKOM dHEPIUu.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE MTOJIOKEHNS MOJIEKYJIIPHO--KHHETHUECKON TEOPUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB U MoJieKyl. ONbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOro, KHUIKOTO M Ta3000pa3HOTro COCTOSHUN BemiecTBa. Kpucraminueckue u
amopdusle Tena. OObsCHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUN
MOJIEKYJISIPHO--KUHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWUISIpHbIE sBIEHUS. TerioBoe
paciupeHue U cxaTue.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YaCTHIL.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEHW OSHEpruM: Tervlonepeaaya |
coBeplieHre padboThl. Buapl Terionepenaun: TeMIONpPOBOAHOCTh, KOHBEKIUS, U3ITyYECHHUE.

KonuuectBo TermioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH U TEemIoBoe
paBHOBecHE. YpaBHEHHE TeIJIoBOro OanaHca. IlnaBieHune um OTBepAEBaHUE KPHCTAIIIMUECKUX
BEIIECTB. YenbHasg TeruioTa IuiaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayXa.

DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsr TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. Temosble
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIpOLEccaXx.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JIBHKCHHUSI.

2. Hab6monenue nuddysun.

3. HaGnronenue siBNeHUI CMauyuBaHUS U KAWL PHBIX SBIICHUH.

4. HabmroaeHue TerIoBOro PacIupeHUs TEl.

5. H3meHenue naBieHus ra3a Ipu U3MEHEHUH 00bEMA U HarpeBaHUHU WJIH OXJIAXKICHHH.



[IpaBuna n3mMepeHus TeMIepaTypsl.
Buael renionepenaun.
OxJakJIeHHe MpU COBEPILIEHUU PabOTHI.
9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEHUE TEIUIOEMKOCTEN Pa3IMYHbBIX BEILIECTB.
11. HaGnroneHue KumeHus.
12. HabGnroneHue ocTosHCTBA TEMIIEPATYPhl IPU IIJIABICHUH.
13. Monenu TEMI0BbIX IBUTaTENICH.
Jlabopamopnwvie pabomot u onvimeul.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThHI 1O HAOIIOEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUIKOCTEH U TBEPIBIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIEHHUsSI BO3JayXa OT €ro oObéMa u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka THUIOTE3bl IUHEHHOW 3aBUCHUMOCTH JJIWHBI CTOJIOMKAa KHUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOmroneHue M3MEHEHUs] BHYTPEHHEH SHEpruu Tejla B pe3yibTaTe TEIJIoNepeaadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA TPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHue KOIWYECTBA TEIJIOTHI, IMOJTYYEHHOTO BOJOW MpH TEIIIOOOMEHE ¢

HarpeThiM METAJUIMYECKUM ITUITHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCrapeHusl.

12. Onpenenenrie OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

13. Onpenenenre yaenbHON TEMIOTHI IUIABJIEHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Ten. J[Ba poma 3IeKTpUUECKUX 3apsAloB. BzaumopnelcTBHue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSIKEHHBIX Ted OT BEIUYUHBI
3apsIIOB U PACCTOSTHUS MEXKTY TEJIaMH ).

OnekTpuueckoe mnoisie. Hanpspk€HHOCTD anekTpudeckoro mojis. [IpuHmmm cynepno3uium
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKM U TUANEKTPUKU. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsia.

DNEeKTPUUYECKH TOK. YCIIOBHUSI CYIIECTBOBAHMS JJICKTPUUECKOTO TOKa. VcTOUHHMKH
MOCTOSIHHOTO TOKa. JIeHMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoTuBiIeHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma g y4acTKa LEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3NEKTPUYECKOT0 TOKa. 3akoH Jlxkoyns—JleHna. DneKTpudecKkue emnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocTostHHBIE MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJ1s1 ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO MOJISt
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HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IMOCTOSHHOTO Toka. lcmonb3oBaHue
AJIEKTPO/IBUraTelIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
Onekrporernepatop. CrnocoObl MOMyYeHUsS AIIEKTPUUYECKOW HHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpusanus Ted.

JIBa posa NeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apPsHKEHHBIX TEI.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUIIIEKTPUKHU.

MonenrpoBaHue CUIOBBIX JTUHUI STEKTPHUUECKOTO TOJIS.
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VI CTOYHHKH TOCTOSHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUM TOK B HKUJIKOCTH.
. I"'a30BBbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIepMeTpoM.
. I3mepenue 351eKTpuuecKkoro HanpsKeHUsi BOJIBTMETPOM.
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. PeocraTt u Mmarazusn conpoTHBICHUH.

. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH PA3/IEJICHHS MOTIOCOB MarHUTA.

. MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarnuTHoOe noje Toka. JIeKTPOMarHmr.

. JleicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTPOBUTATEH TTOCTOSIHHOTO TOKA.

. UccnenoBanue siBNEHUA 3J1€KTPOMarHUTHONW MHIYKIUU.

. Onbiter @apanest.

. 3aBUCUMOCTb HaIpaBJIE€HUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUYU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue neCTBUS JIEKTPHUUECKOTO OIS HA TPOBOTHUKH M TUAJICKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOM NN MOCTOSHHOTO TOKA.
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W3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaIpsHKCHUS.

HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, UIYIIETO Ye€PE3 PE3UCTOP, OT COMPOTUBIICHUS

pe3uCTOpa U HAINPSKEHUS Ha PE3UCTOPE.

7. OnbITel, JE€MOHCTPUPYIOLIME  3aBUCUMOCTb  BJEKTPUUYECKOTO  COMPOTHUBIICHMS
MMPOBOAHUKA OT €TI0 IJIMHBI, IUIOIIAAN TMTOMCPCUYHOTO CCUCHUS U MaTCpUaJia.

8. IlpoBepka mpaBwia CIOXKEHUS HANPSKEHUM TPU TMOCIEAOBATEILHOM COEAMHEHHH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIbI TOKA MPHU NapajIeIbHOM COSAMHEHUHU PE3UCTOPOB.

10. Onpenenenue pabOTHI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.
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12. UccrnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Heu.

13. Onpenenenue KI1J/I narpeBarens.

14. UccnenoBanne MarHUTHOTO B3aUMOJAECHUCTBHS IIOCTOSIHHBIX MarHUTOB.

15. U3yyeHne MarHMTHOIO TMOJS TOCTOSHHBIX MAarHUTOB MPH HUX OOBEAMHEHUH U
pa3JeIeHuN.

16. MccnenoBanue nelCcTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3AaUMOJEHCTBUS KATYIIKH C TOKOM U
MarHura OT CHJIbl TOKAa U HaIIPABJICHUS TOKA B KaTyIIKE.

18. M3yuenue neicTBUS MarHUTHOT'O T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoncrpynpoBanue u u3y4eHue padoThl HJIEKTPOABUTATENS.

20. U3mepenune KII/] anekTpoaBuraTebHOM YCTAaHOBKH.

21. OnbITEl MO HCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIMH: HMCCIEAOBAaHUE
M3MEHEHUHN 3HAYEeHMsI U HAaIPaBJIECHUS MHAYKIMOHHOIO TOKa.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoNMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEIHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE mipsiMoiinHelHOe BkeHne. CBoboaHoe majnenne. OnbITh
[Nanunes.

PaBHOMepHOe nBMXeHHE Mo okpykHOocTH. Ilepuon u yacrora obpamieHus. JIuneitHas u
YIII0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
[IOKOS1, APYTUE BUABI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSITOTEHHS. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
[Bmwxenne mmaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs
[EepPErpys3KHu.

PaBHOBecue MaTepuaabHO TOUkH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHnenne ummynbsca. Mmynbe cuiibl. 3aKOH COXPAaHEHMS! HWMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa cuil TsDKECTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToTeHumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKON YHEPIHUH.

Hemoncmpayuu.

1. HaOnrogeHune MeXaHHMUECKOTO JABM)KEHHUS TeJla OTHOCUTENLHO PA3HbIX TEJl OTCUETA.

2. CpaBHeHHE NyTEH U TPACKTOPHUHN IBUKEHHUS OJHOTO U TOrO K€ Teja OTHOCHTEIBHO

pPa3HBIX TEJI OTCYETA.

3. H3mepeHune CKOpOCTH U yCKOPEHUS NPSIMOJIMHEWHOTO IBUKEHUS.

4. HccnegoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBH)KCHUS.



7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaOnronenue n1BukKeHus Teaa 1o OKpyKHOCTH.

Habumronenne MexaHMUeCKUX SIBJICHUM, IPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOACHCTBUM TeEIL.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKCHHH.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPrUuM MPU B3aUMOAECHCTBUHU TeIl.

CoxpaHeHue UMITyJbca IIPU HEYIIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue UMITyJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Halntonenue peakTHBHOTO JIBHXKECHHS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruH MpU CBOOOIHOM a/IEHUH.

CoxpaHeHne MEXaHUYECKOW YHEPTUU IIPYU JIBHKEHUU TeJla 0] ICHCTBUEM IIPYKUHBI.

Jlabopamopnusie padbomot u onvimol.

1.

*

10.

11.

KonctpyupoBanue Tpakta ajisi pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JIBHKCHHS
HIapUKa MU TEJIEKKH.

OnpeneneHue cpefaHel CKOPOCTH CKOJbKEHHs Opycka MM JBM)KEHHUS ILIapuKa IO
HAKJIOHHOM INIOCKOCTH.

Omnpenenenne YCKOpEHHs Tella NPH PABHOYCKOPEHHOM JIBWXKCHHH II0 HAKJIOHHOW
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKEHMM 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka THIIOTE3BI: €CIOM TPH PABHOYCKOPEHHOM JBIDKEHHH 0e3 HadalbHOU
CKOPOCTM IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAalbHOTO
JTaBIICHUSL.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBXKEHHS.

Omnpenenenue )XECTKOCTU MPYKUHBI.

Onpenenenne pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHHM Tela IO
TOPH30HTAIEHOW TOBEPXHOCTH.

Onpenenenre pabOThl CHIIBI YOPYrocTH NHpU THOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pazgen 9. Mexannuyeckue Kojae0aHMsi M BOJIHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIA: MEpPHOJ, 4acToTa,
aMmIuTyna. MaremaTuuecKui W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHne sHepruu mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue konebanus. BeiHyxnenasie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. MIHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

1. Habmionenue xonebanuit Tex moJ AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaOGmroneHue BRIHYXICHHBIX KOJICOAHMI 1 pe30HaHCcA.



4. PacnpocTpaHeHHEe IPOAOJIBHBIX U IONEPEYHBIX BOJIH (HA MOAEIH).
5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AxycThyecKuil pe3oHaHC.
Jlabopamopuwvie pabomot u onvimeol.
1. Ompenenenue yacTOThI U NEpHOia KOJeOaHUI MaTeMaTHYECKOI0 MasiTHUKA.
2. OmpeneneHue 4acTOThl U EpUoJa KoJeOaHUi MPY>KUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCHMMOCTH IEpHOJAA KOJEOAHW MOABEHICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.
4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJEOaHUI MPY)KUHHOIO MAasATHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTU IEepHOJa KOJEOaHWH Irpy3a, MOABEUIEHHOIO K HUTH, OT
Macchl rpysa.
6. OmbITbl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb IE€pHOAa KoJeOaHUl MpyKUHHOIO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenne ycKOpeHUs CBOOOHOTO IMaICHHUS.
Pa3zpnen 10. DinekTpoMarHuTHoOe 1MoJ1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJEeKTPOMarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOHCTBA 3JEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
OnekTpoMarHuTHas npuposa ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBa CBETA.
Jlabopamopuvie padomol u onvimel.
1. M3ydeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C IIOMOUIbI0 MOOUIIBHOTO TeedoHa.
Pa3nen 11. CBeToBble sIBJICHUS.
JlyueBasg monenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpake€HUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHnEe NOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox myweil B nuH3e. Onrtuyeckas cucrema ¢oToamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Ci10KE€HNE CIIEKTPaTbHBIX 1IBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsimonuHEITHOE pacIpoCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakeHUi B IUIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon tyuelt B coOuparomei JuHse.
XoJ1 Tydeil B pacCEeUBAIOIICH JIMH3E.
[Tomy4yenune n300paskeHMIA ¢ TOMOIIIBIO JIHH3.
9. Tpunuun peictBus (oToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopnensb riasa.
11. Paznoxenue 6eoro cBeTa B CIIEKTP.

el AN G S ol a



12. TTomy4ueHue 6€0ro cBeTa MpH CIIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJa OTPa)KE€HUS CBETOBOTO Jy4a OT YIJIa MaJeHMUsL.

2. H3yueHue XapakTEepUCTUK U300paKEHUS MPEIMETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHSI CBETOBOTO Jyda OT yria MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yeHnne n300paxeHUi C MOMOIIBIO COOMPAOIIECH JTHH3HI.

Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOr0o CBETa B CIIEKTP.

OnpITBl IO BOCIPHSATHIO I[BETa MPEIMETOB NMPU HX HAONIONECHHH Yepe3 IIBETOBBIC
(GUIBTPHL.

Pa3gen 12. KBaHTOBLIC SIBJICHUS.

Omnsitel Pesepdopaa u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpOEHHE aTOMHOIO Sapa.
Hyxnonnas wmopens atomHoro sjapa. W3oromsl. PanumoaktuBHble mpeBpamienus. Ilepuon
MOJTypacnaia aTOMHBIX siJiep.

SnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumm cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CoJlHILIA U 3BE3L.

Snepnas snepretuka. JIeiicTBUS paguOAKTUBHBIX U3TyUYEHUN HA dKUBBIE OPraHU3MBbI.
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Hemoncmpayuu.

1. CrnekTpsl U3y4yeHUs U MOTJIOMIEHUS.

2. CnekTpsl pa3JIM4YHBIX Ta30B.

3. CnekTp BoJOpoJa.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. Paborta cuérunka MOHU3HUPYIOIIUX U3ITYYEeHUH.

6. Perucrpauus u3inydeHus NPpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaOmoneHne CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITyUSHHS.

2. HWccnepoBaHue TpPEKOB: HM3MEPEHHE HHEPrHMM YacTHIbl MO TOPMO3HOMY NyTH (MO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOpPUTEIBbHO-000011Ia10 LM MOYJIb.

[ToBTOpUTENBEHO--0000MAIOMNIA  MOIYJIb TMpEJHA3HAYEH [JII CUCTEMATH3aluu |
0000I111eHUs] IPEMETHOTO COJIEPKAHUS U OTbITA JIEATEIbHOCTH, TPHOOPETEHHOTO NPH U3yUEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke 151 00ydaromuxcs, BBIOPABIIKUX 3TOT Y4€OHBIN Mpeamer.

[lpy wW3yYeHWUH [NaHHOTO MOIYJS PEATM3YIOTCS W CHCTEMATH3HPYIOTCS — BUJBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToOB 0OyueHHs, (OpPMHUpPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHME HAay4HBIX METOJOB HCCIEAOBAaHMs SIBICHUM NPUPOJABI U TEXHHKH,
OBJIQICHUE YMEHMSMU OOBSICHATh (PU3UYECKUE SIBICHUS, MPUMEHSS IOJyYE€HHbIE 3HAHMS,
pelathb 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIHATBHO NEATETLHOCTHBIN XapakTep JaHHOTO pasJiesia peau3yercs 3a CUéT TOoro,
YTO 00Y4aroLIUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBIICHUS

B OKPYKaroUIEH MIPUPOJE U TOBCEIHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/AbI MCCICIOBAHUSA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ, B TOM YHCIIC OJIA

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOAOB;
00BACHATH Hay4YHBIC OCHOBBI HauOoyiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ,

HAlmpuMmep, MTPAKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHCPIrMHM Ha OCHOBC
3aKOHa IMMPEBpAlICHUA U COXPAaHCHUA BCEX N3BCCTHBIX BUAOB SHCPTHUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/I3yquI/Ie (I)I/IBI/IKI/I Ha YPOBHE OCHOBHOI'O O6IJ_[CFO 06p330BaHI/I$I HaIlpaBJICHO Ha

JAOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06paSOBaTCHBHLIX PE3YyJIbTAaTOB.

B pesynprare usyueHuss ¢GU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs Y

oOyuyaromierocst OynyT c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCIIMTAHUS:

) mposiBJICHHE MHTEpeca K HICTOPUH H COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (PU3NUICCKOM
HayKH;

() IEHHOCTHOE OTHOINEHHUE K JOCTHKCHUSIM POCCUHUCKHUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

] TOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (PU3UKH;

[J 0CO3HaHME BaXXHOCTU MOPAIBHO--3THUYECKUX MPUHIIUAIIOB B JIEATEIILHOCTH YUYEHOTO;

3) 3cTeTHYEeCKOro BOCIUTAHMS:

[] BOCTIpUSITHE ICTETHYECKHX KayecTB (pU3MuUecKol HayKH: €€ rapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[] oco3HaHMEe IEHHOCTH (PHU3HUECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHHUSI MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIONIECH KYJIbTYpHI;

[} pa3BUTHE HAYYHOU JTI0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATENBCKOM IS TEIbHOCTH;
5) popmupoBaHus KYJbTYPHI 310POBbSI 1 SIMOLMOHAIBLHOI0 0J1ATr0NOJy U

[] oco3HaHME IIEHHOCTH Oe3omacHoro odpasa >XKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXHOCTH TIpaBUJ O€30MacHOTO TIOBEJACHUS Ha TPAHCIOpTE, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBHSX;

[ copMUpOBaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha ONIMOKY M TaKOTO
e IpaBa y Ipyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

[ akTHBHOE y4acTue B PEUICHUH MPaKTHUYECKHX 3a7au (B paMKax ceMbd, 00pa3oBaTeIbHOU
OpraHu3aliM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLMaJbHOM HaIpaBJIECHHOCTH,
TpeOYIOIIMX B TOM YHCIIE M PU3NISCKUX 3HAHUN;

[J “HTEpeC K MPaKTUIECKOMY M3yUeHHIO Mpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

(] opueHTarusi Ha TpPUMEHEHHWE (U3NUYESCKUX 3HAHWU IS pelIeHUs 3a1a4 B 00J1acTh
OKpY>Kalollled Cpe/ibl, MIIAHUPOBAHUS TOCTYNKOB M OLICHKHM HMX BO3MOKHBIX MOCIEACTBUMN
JUISL OKPY2KAIOIEN CPenbl;



e [] oco3HaHHE II100ATBLHOrO XapaKTepa SKOJOTHUSCKUX TPOOJIeM U MyTel UX PeIIeHHUs;

e 8) azanTanum K U3MEHSIIOIUMCS YCJIOBHSIM CONMATbHON U MPUPOTHOI cpeabl:

e [] moTpeOHOCTH BO B3aWMOJCUCTBUM TIPHU BBHIMOTHCHUH WCCICIOBAHUA W TIPOCKTOB
(bU3HYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e [] TIOBBIIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeSITeIbHOCTD;

e [] morpeOHOCTh B (pOpMHpPOBAHMHM HOBBIX 3HAHUH, B TOM uHuciIe (HOpMyITHpOBATH HIIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

e [] oco3HaHue AepUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

e [] IUTAHUPOBAHUE CBOETO PA3BHTHSI B IPUOOPETCHUH HOBBIX (PH3UUCCKUX 3HAHUIA;

e [] CTpeMJICHHE aHAJIM3UPOBATh W BBIBJIATH B3aUMOCBSI3M IPHPOJBI, OOIIECTBA |
9KOHOMHKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHHUIA;

e [] OIEHKAa CBOMX JICHCTBUH C yd4&TOM BJIMSHHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEACTBUMH.

METAINPEAMETHBIE PE3YJIbTATBI

B pesymbraTe ocBoeHHMs mporpamMMmbl M0 (U3MKE HA YpPOBHE OCHOBHOTO OOMIETO
oOpazoBanusi y oOyuatomerocss OyAayT CcGOpPMHpPOBAHBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble Yy4eOHBbIE JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIC yueOHbIE NEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁﬂme JeHCcTBUA

ba3oBble JlornyecKkue AeicTBUA:

e BBUIBJISATH M XapaKTEpU30BaTh CYIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHH);

® YCTaHABJIMBATh CYLIECTBEHHBINH NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUIs 0000IIEHUS
U CPaBHEHUS;

® BBIIBJIATH 3aKOHOMEPHOCTU M MPOTHUBOPEUMsI B pacCMaTPUBAEMBIX (aKTax, JaHHBIX U
HaOJI0IEHUAX, OTHOCALIMXCS K (PU3HMUECKUM SBICHUSIM;

® BBUIBJISATh NPUYUHHO--CIEICTBEHHbIE CBSA3M NPU M3YYEHUH (PU3MUECKUX SIBICHUH U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKITIIOYEeHUH, BBIJIBUTATh THITOTE3BI O B3aUMOCBSI3SX (DU3MYECKUX BEINYHH;

® CaMOCTOSTENILHO BBIOMpaTh crmocod pemieHus y4deOHOW (¢u3Myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEHICHHWs, BHIOOp HambOoyiee MOIXOMSIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA:

®  UCMOJb30BATH BONPOCH KaK UCCIIEAOBATEICKUI HHCTPYMEHT ITO3HAHMS,

® TMPOBOJIUTH TIO CaMOCTOSITEJIPHO COCTaBICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
¢bu3nUecKuil SKCIepUMEHT, HeOOIbIIOE HccieloBaHne (PU3NUECKOTO SIBIICHHS,

® OICHMBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OPMAIHMIO, MOJYICHHYIO B XOIE
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHMS;

® [IPOrHO3UPOBATH BO3MOXKHOE JAJIbHEHIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPEATIOIOKEHHUSI 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.



Patora ¢ undopmanmeii:

INPUMEHATh pa3MYHBIE METOJbl, MHCTPYMEHTHl W 3alpOChl NPU IOMCKE W OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NYecKoil 3a1auu;
aHAJIM3MPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(MOPMALIUIO Pa3IUIHBIX
BUOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMAaNbHYIO (opMy mnpeacraBieHus HHGopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoif 1 UX KOMOUMHAIIHSIMH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1elCTBHS:

B XOJie OOCYXAeHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padboOT U
MPOCKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEMbI U BBICKA3bIBATh UJICH,
HaIleJICHHbIC Ha pEIIeHUE 33a]a4i 1 MMOAJepKaHue 01aroxKenaTeIbHOCTH OOICHHMS;
COIIOCTaBJISITh CBOM CYXJCHUS C CYXICHHSIMHU JPYrUX YYaCTHUKOB JIMAJIOTa,
OOHapYKUBATh PA3IMYKME U CXOJICTBO NO3HIINH;

BBIPA)XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTaBISITh  PE3yJAbTaThl  BBIOJHEHHOTO  (DM3UYECKOTO  OIBITa
(9KCIIeprMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

MOHMMAaTh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHOH pabOTHI
IIPY PEUICHUU KOHKPETHOH (pru3mueckoi mpoOIeMsr;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTIDKEHUIO: PACIIPENeNIATh PO, 00CYKAATh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOIBKUX JTFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KAaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HATPABIEHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
OIICHWBATh KA4eCTBO CBOEr0 BKJIAga B OOMMA TPOAYKT 110 KPUTCPHUSM,
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMHUX IS pEeLIeHUS
bu3nUecKkux 3HaHUMH;

OpUEHTUPOBATHCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pelIeHud (MHIMBUIYaJIbHOE,
IIPUHSTHE PELLICHUS B TPYIIIE, IPUHATHE PELIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alayu WU IJ1aHa
UCCIIEIOBaHUS C YYETOM MMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PELICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUH U MpeiaraTh IiaH e€ U3MEHEHNUS,

OOBSCHATh TPHUYMHBI JIOCTHIKEHUS (HEHOCTH)KCHHS) pPE3YJIbTAaTOB MACSTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BBIMOTHEHHS (HPU3HUECKOTO
UCCJIEIOBAaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;



OLICHMBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUIM;

CTaBUTH Ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJIE CIOpa WM JAUCKYCCHU Ha HAyYHYIO
TEeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJad WiId B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPABO APYTOro.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 7 kjiacce NpeiMETHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCIIONIb30BAaTh MMOHATHS: (U3MYECKUEe U XUMHYECKHE SBJICHUS, HaOII0JCHHE,
OKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOJIEHCTBYOIIAs cuia, nedopManus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

paznuuath sBieHus (quddys3us, TEII0BOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUs, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChbIO BpAllCHMs, Iepefada JaBleHUs TBEPIbIMU
TeJIaMH, KUAKOCTIMHU U ra3aMu, aTMoc(hepHoe JaBieHue, JIaBaHUE Tell, TPEeBpaIleHUs
MEXaHUUYECKOM HEPTUM) MO OMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOsBIECHNE W3YYEHHBIX (PU3NYECKUX SBICHUHN B OKPYXKAIOIIEM MHUPE, B
TOM 4YHCle (PU3NYECKUE SIBICHUS B NPUPOJAC: MPUMEPHI ABMKEHUS C Pa3TUYHBIMHU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOJE U
TEeXHHUKE, BIUSHHE aTMOC(EPHOTO JaBIICHUS Ha XKUBOW OpraHu3M, IJIaBaHUE phIO,
pplYard B Teje YelOBEeKa, MPU STOM MEPEeBOAUTH MPAKTHUECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHU;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, NYyTb, CKOPOCThb, CPEIHSSA
CKOPOCThb, CHJIa YIPYrOCTH, CHUJIa TSKECTH, BEC Tejla, Cuja TPEHUs, IaBlICHUE
(TBEpHoOro Tema, KMIKOCTH, Tasza), BBITAIKUBAIONIAS CHJIA, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT MOJe3HOro ACUCTBUS
MEXaHU3MOB, KHHETUYECKass W TIOTCHIIMAIbHASI DHEPTHsl), IPH OMHUCAHUH TPABUIHHO
TPaKTOBAaTh PU3NYECKUI CMBICI HCTIOIb3YyEMbIX BEIMYMH, X 0003HAYEHHS U €TUHUIIBI
bU3MYECKUX BENMYUH, HAXOAUTh (POPMYNBI, CBSA3BIBAIONINE MAHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTUMH BEIWYMHAMH, CTPOUTh TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(UBUYECKUX BEITUYHH,

XapaKTepu30BaTh CBONCTBA Tes, (pU3MYECKHe SBICHHS U MPOIECCHl, HCIOJb3Ys
npaBujia CIOKEHMs CUil (BIOJIb OJTHOW TpsiMOif), 3akoH ['yka, 3akoH [lackams, 3akoH
Apxumesna, TpaBuIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXpaHEHUsI MEXaHWYECKOM DHHEpruu, MpU OSTOM J1aBaThb CJIIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHYECKOE BBIPAKCHHE;

OOBSCHATh (U3NYECKUE SBICHHS, MPOILECChl M CBOWCTBAa TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO-
-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTMYECKHUX IIAaroB ¢ OMOpPOM Ha



1-2 wu3ydeHHBIX CBOWCTBa (UBUYECKUX SBJICHHHM, (U3UYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [EWCTBUSA, HCIOJB3YsS 3aKOHBI U (OPMYIIBL,
CBS3bIBAaOIIME (U3MUECKHME BEIWYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 3aJadu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJICTABIATh (U3UYECKUE BEIUYMHBI B (OPMYJIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC AJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOU (PU3UYECKON BETMUHHBI,
pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPU IMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAINIOIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ynbTaT, HaXOIUTh
OIIMOKY B XOJI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO0 HAOMIOACHNUIO (PU3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Ten: (opMynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBaHHUS, 3aMIUCHIBATh XO/1 OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATYpPbl C UCIHOJIb30BAaHUEM AHAJIOTOBBIX M LK(POBBIX NpUOOPOB, 3aIUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
MIPOBOJIMTH WCCIICIOBAHUE 3aBHUCHMOCTH OIHOW (PU3MYECKOW BEITUYHMHBI OT JIPYrOW C
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUXKYILErOCs
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHUS TEJI, CWIIBl YIIPYTOCTH OT YJUIMHEHUS IPYKWUHBI, BBITAJKUBAIOIIECH
CHIBl OT OOBEMa MOrpyKEHHOM 4YacTH Teaa M OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT TIIIyOWHBI, HA KOTOPYIO MHOTPYKEHO TeJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4e€OHOTO HCCJIEOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHSATH
U3MEpEeHUs, cleaysl MpeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yNIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIuIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIMYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWJIA TPEHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1yXa,
BBITAIKMBAIONIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys MPesIOKEHHON
UHCTPYKLIMU: TIPU BBIMOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIISITH 3HAUEHUE NICKOMOM BEJIMUMHBI;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHueM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIHNECS COCY/IbI, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu30oBaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOHCTB C ONOPOW HA WX OMHUCAHHWSA (B TOM 4YHCJE: TMOIIIMITHUKHA, YCTPOUCTBO
BOJIONIPOBO/A, THIPABINYECKUN IPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), UCMONb3ysl 3HaHUS O CBOMCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUHW B IOBCEJHEBHOW >KM3HM A 00OecredeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMHU yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOI'O IOBEIACHMS B
OKpYKalollleil cpee;

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HMH(popManuu B HHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOINUXCS 3HAHUM U ITyTEM CpaBHEHUS
Pas3IMYHBIX UCTOYHHKOB BBIAEIATh HHPOPMALIMIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WA MOXeET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TMIONYJISIPHYIO JIUTEPATYPy
($u3NYECKOro CoJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,
BJIAJCTh NMpPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHMs WHGPOpPMALUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KpAaTKUE NMHCbMEHHBIE U YCTHBIE COOOILIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3nyeckoro coiepkaHus, B TOM 4Hcie MyOIuYHO AenaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHU, IPU 3TOM
IrpPaMOTHO HWCHOJB30BAaTh M3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALIUEMH;

IIPYU BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN paclpeiesiTh 0043aHHOCTH B
IPYyNIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonny oOyuenus B 8 kjiacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHSATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHHWE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBa, KPHUCTAJUIMYECKWe W aMop(dHbIe Tena,
HACBILECHHBI U HEHACBILIEHHBIN I1ap, BIIAXXKHOCTh BO31yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJe, MPOBOJHHUKMA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHI TOK, MAarHUTHOE
ToJIE;

pa3iauuaTth SIBIE€HUA (TEMJIOBOE pAcHIMpEHUE U CKaTue, TeIulonepenava, TErIoBOe
paBHOBECHE, CMaYMBAHWE, KaNWULIPDHbIE SBICHMS, UCIAPEHHUE, KOHJICHCALUA,
IIJIABJICHUE, KPUCTAJUIU3aLUs (oTBEepaeBaHue), KUIICHHUE, TemIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPHU3AlUS TeJ, B3aUMOJEHCTBUE
3apsiioB, JEWCTBUSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aMMOJCHCTBHE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJI HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIUSA) 1O OINHUCAHUIO MX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3ndeckue SBICHUS B TMPUPOJEC: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KPUCTAUIBI B Mpupoje, uzinydeHue CounHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHEra,
JIIEKTPUYECKUE SBIEHUS B armocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Mmoje 3emid, Apeiid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emJie, IOJSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,



OTKCHIBATh U3YYECHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJelbHas TEIUIOTa IUIABJICHUS, YJEJIbHasg TEIIoTa
napooOpa3oBaHus, yJAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAXKHOCTb BO31yXa, JIEKTPUUYECKUH
3apsil, CHUJa TOKa, OHJIEKTPUUYECKOE HAINpsDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yIIeIbHOE CONMPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUUYECKOTO TOKA), IpU
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003HaueHMsI M eIUHUIBI GU3NYECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOILNE
JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYITMMU BEJIWYMHAMHU, CTPOUTHh TIpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

XapakTepu3oBaTb CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOECHMS BEIIECTBA,
IOPUHLMIT CYNEPHO3ULUHU TIoJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHUs
3apsiza, 3akoH Oma s yyacTka uenu, 3akoH JDxoyms—JIeHna, 3aKoH cOXpaHEHUs
SHEpPruy, NMpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (hr3HMYecKHe MpOoLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTHYECKUX MLIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewmath pacuéTHble 3aauyd B 2-3 JeHCTBHA, HUCHOJb3ysd 3aKOHBI M (OPMYIIBI,
CBs3bIBaroIlMe (U3MYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pPellleHus, IPOBOAUTH pacuEThl U
CpaBHUBATh MOJIyY€HHOE 3HaUeHUe (PU3NUeCcKOl BEIMUNHBI C U3BECTHBIMM JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TMOMOIIM (PUINIECKUX
METOJIOB,  MCIIONb3ysd  ONMCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
IPEJIOJIOKEHNE, OlLIEHWBATh IMPaBWIBHOCTh TMOpPsSAKAa MPOBEACHUSI MCCIEI0BaHUS,
JIeJIaTh BBIBOJIBI;

MIPOBOAMTH OMBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Ten (KamwUIspHbIE SBJIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH INPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IyUYEHUU OT LIBETA
U3Tydaroule (MOIJomaroNne) MOBEPXHOCTH, CKOpPOCTb MCINApEeHHs BOJBI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAUd €€ TOBEpXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BH3yaIM3alysl MAarHUTHBIX MOJIEH OCTOSIHHBIX MarHUTOB, AEUCTBUSI MAarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (OpMymupoBaTh TMpPOBEPsSEMBIE TPEANOIOKEHUsI, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00OpyHOBaHMs, OIUCBHIBATH XOJA OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATyphbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsHKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIFOTHOM TOTPEITHOCTH;



IPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (DPM3NYECKON BEIHMUMHBI OT JIPYroil ¢
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIEI0BATEIbHOIO U IAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTaThl MOJYYCHHON 3aBUCHUMOCTH B BHJIE
TabIUI U TPaQUKOB, AETaTh BHIBOABI 110 PE3yJIbTaTaM MUCCIET0BAHMS;

IPOBOJUTh KOCBEHHBIC WM3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, pPa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEUI0KEHHOW HHCTPYKLMH, U BBIYUCIIATH 3HAYCHUE BEJIMYNHBI;

coOuoaTh MpaBWja TEXHUKM Oe30MacHOCTH Ipu pabore ¢ J1abopaTOPHBIM
000pyZI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONHMCAHMS (B TOM YHCJE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETP, MapoBasi TypOHHA, aMIIEpPMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HAarpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
IIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HaHUA O CBOWCTBAaX (U3MYECKUX SBICHUN U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUECKHUE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, IBUIaTeIb BHYTPEHHEIO CTOPAaHMs, DJIEKTPOCKOII, PEOCTAT), COCTABIATH
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCJIEN0BATEIbHBIM U NapauIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LENeil;
OPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalieHHMH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleH cpere;

OCYIIECTBIISATh MOMUCK HH(OpManuu (U3N4ecKoro cojepxkanus B VHTepHere, Ha
OCHOBE€ MMEIOIMXCS 3HAHUH M NYTEM CpPaBHEHHUS JOINOJIHUTENBbHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOIHEHUH YUeOHBIX 33/1aHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATYPY
(GU3NUECKOro CcojAep)KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIbKUX HCTOYHMKOB (PU3NYECKOIO COAEP>KAaHUS, B TOM UHUCIIE
nyOoJIMYHO  NPEACTaBIATh  pPEe3yabTaThl MPOEKTHOM MM MCCIEI0BATENbCKOM
JESATENIBHOCTH, MPU 3TOM T'PaMOTHO UCIOJIb30BaTh W3Y4YEHHBIN MOHATHMHBIN anmapar
Kypca (pHU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

OpY BBIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCIENOBAaHUN (U3UYECKUX MPOIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,



CIIEIUTh 3a BBINOJHCHHEM IIIaHA JEHUCTBUM M KOPPEKTHUPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTpauBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 kJiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpaxkatb cHOPMUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHUI:

UCIIONIb30BAaTh TMOHATHUS: CHCTEMa OTCuéTa, MarTepualibHas TOYKa, TPACKTOPUs,
OTHOCUTEIIEHOCTh MEXaHUYECKOTO JIBUKCHHUS, NedopManus (yrnpyras, miacTHIecKas),
TpEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHM4YeCKhe KoiiebaHUsi U  BOJIHBI, 3BYK, UHOQPa3ByK ©  YIbTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCITyCKaHWS W TOTJIOIICHHs, anb(da-, Oera- W ramma-
U3ITy4eHUs], U30TOIbL, SACpHAs YHEPTEeTHKA,

pasnuuath SBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE JIBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
KoJieOaTenbHOe JBIKEHHE (3aTyXalollue W BBIHYXKJICHHBIE KoJeOaHMs), pE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPAHECHHE,
OTpakeHHE U MPEIOMIIEHHE CBETA, MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3NIOKEeHUE
0emoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTHBHOCTh, BOBHUKHOBEHUE JIMHEMUYATOTO CIEKTPa W3ITy4EHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (hPU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBJIICHUM B OKpYKaroeM Mupe (B
TOM uHcie (U3NUECKUe SBICHUS B MPUPOJE: MPUIUBBI U OTIWBHI, JBIKEHUE TJIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, IyHAaMH, 3XO, I[BE€Ta Te,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO M3JIYYEeHUN, €CTECTBEHHBIM PaJuOaKTHUBHBIN
¢$oH, KOCMHUYECKHE IIy4d, pAAHMOAKTUBHOE W3JIyY€HHE TMPUPOIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJMOAKTUBHBIX M3JIYYCHH Ha OpPraHWU3M YEJIOBEKa), MPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 33/ladyy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTIMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tela MPHU HEPAaBHOMEPHOM ABM)KCHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJI0OBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CWJIa TSKECTH, YCKOpPEHHE CBOOOHOTrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHWYeCKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTHUS TeJa, MOTHATOTO
HaJ[ MIOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TOJHAas MEXaHWYEeCKas SHEprus, MEepUoJ M YacToTa KoJNeOaHWid, IHHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTejlb MPEIOMIICHUS
Cpelpl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAUCHUS W EAWHHIBI (PU3NYECKUX BEIMYWH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JIPYTUMH BEIHMYWHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJINYMH;



XapaKTepru30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMI CYNEPHO3ULMU CHUII,
NPUHIUI OTHOCUTENbHOCTHU [ anmiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAKEHUS M IMPEJOMJICHHS CBETA, 3aKOHBl COXPAaHEHHS 3apsA0BOTO U
MaccoBOro 4YHCel MpU SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHUECKOE BbIPaKEHUE;

OOBSCHATh (hr3HMUYECcKHe IMPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATb  NPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB € OMOPOil Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aja4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCIIOIb3Ys
3aKOHBl M (DOpMysibl, CBsI3bIBarOlLIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOIUTH PACUYETBl W  OICHHWBATH PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3M4ecKoil BETMUNHBL;

pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOIIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIECIOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIOICHUI U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
TeN (M3y4eHHe BTOPOTo 3aKoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MasgTHUKA OT MaccChl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MAJIBIX KOJeOaHUH, NPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPAa3JIOKEHHE OEIOT0 CBEeTa B CIHEKTP, W3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B CcoOHMparomied JIMH3e,
HaOJIOIeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIHEKTPOB H3IY4YEHHs): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PyA0BaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yabTaThl, (POPMYITUPOBATH BHIBOIBI;

IPOBOJIUTHh MPU HEOOXOAMMOCTU CEPUI0 TPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYeHHe wu3MepsaeMoil BenMUYuHbl ((POKYCHOE paccTOsIHHE coOWparonie JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPHUOopa);

MPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
OpSMBIX HM3MEpPEHHH (3aBHCUMOCTh IyTH OT BPEMEHU TMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HavalbHOM CKOpOCTH, TMepuojia KojlebaHui MaTreMaTh4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHHUsS CBETa OT yrja HaJeHus U
yIi1a MPeIOMIICHHsI OT yTJia MajeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJYYCHHOW  3aBUCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIC/IOBaHMS,

IPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (PU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJeHHUS,
KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUSI CKOJIBKCHHsI, MEXaHWYecKas padoTa u
MOIIHOCTb, 4YacTOTa M MEpHoA KoleOaHMH MaTeMaTHMYeCKOro U IPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):



IUTAHUPOBATh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJHATH
U3MEpEHUS, Cenysl NMPEAJIOKEHHON MHCTPYKLMH, BBIUMCIISITh 3HAUEHUE BEJIMYUHBI U
AQHAJIM3UPOBATh IIOJYyYEHHBIE PE3YJNbTaThl C YY4ETOM 3aJaHHOW IOTPEIIHOCTH
W3MEPEHHI;

coOioaTh TpaBWJa TEXHUKH 0Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM H3YYEHHBIX (DU3MUECKHUX MOJENei: MarepualibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHasi MOJEIb aTOMAa, HYKJIOHHAs: MOZEJIb aTOMHOTO S1pa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIUJIOMETP, AATUYUKHU MOJIOKEHHUS,
paccTOSsIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOAIIapaT, ONTUIESCKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysd 3HAHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIIEHUU Yy4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie u codbuparouieit TuH3e;

NPUBOJNUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEAHEBHOW >KM3HHM [UIsl OOecredeHus
0€30IacCHOCTH MpH OOpaIleHud ¢ NpudopaMH M TEXHHYECKHMH YCTpOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COONIIOIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpese;

OCYIIECTBIISATh TMOUCK UHpopManuu Qusndyeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsl TMOMCKOBBIM 3allpoC, HAXOAUTh IYTH OINPEIEICHUS
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAIMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPU BHIIOJIHEHUH y4eOHBIX 3aJJaHUH HAyYHO--TIONYJISPHYIO JIUTEPATYPy
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHblE MaTepHalbl, pecypcbl cetu HHTepHer,
BJa/eTh NpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (H3MUECKOTO COAEpKaHMs, MyOJIMYHO MpPEICTaBIsATh
pe3yJbTaThl MPOEKTHOM WJIM MCCIIEN0BATENIBCKON IE€ATEIbHOCTH, TP 3TOM I'PaMOTHO
HCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro pasziena (U3NKd U
COTMPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEeH ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
FISHIE - HayKa © fipupone https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VSHICCICHE BETIHHIHET https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1 bubmorexa LIOK
' i 8 https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa OK
' P B https://m.edsoo.ru/7f416194
29 JIBM>KeHUEe U B3aUMOJICICTBUE YaCTHI] ) | bubmuorexa [JOK
’ BENIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPEraTHLIC COCTOANMA Betliectpa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bu6 OK
3.1 Mexanuueckoe OBMKECHHE 3 nommorexa I

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

bubmuoreka [JOK
2 )41 4 1
3 HEPHIL, Macced, HIOTHOCT https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuna. Bt o https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Masnenue. Ilepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
) TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlanerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
43 A 6
TMOChEPHOE AapICHHe https://m.eds00.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 3 bubnnorexa [JOK
) B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora m MoIHOCTD. JHEprus
bu6nmoreka [JOK
> Pabora 1 MomHOCTE 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
32 Hpocthie MexarmMEL > ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAMICCRAL SHepritt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB H TEM mudpoBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 Bubmmorexa LOK
’ p HI https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBHIC HPOUECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diekTpuyeckne 1 MArHUTHBIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT 7 % 2 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK 0 hitps-//m.edsoo.ru/7f418 1 ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHHTHDIC ABIICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 | bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS ¥ BOJHBI
bu6mmoreka [JOK
2.1 M 7
CXAHMHECKHE KOTCOAHHA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmoreka [JOK
’ JJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 bubnuotexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
4.2 J 0
FIHSHL I OITTHHECKHE TPHOOPH! 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 3 2
A3TOMCIHE DEIIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bu6mmorexa [IOK
5.1 n 4 1
CIyCKaHME U TIOTJIONICHUE CBETa aTOMOM https-//m.edsoo.ru/7i41a4a6
bubmuoreka [JOK
5.2 6 1
Crpoeiie aTomHOro A1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 s 7 1
ACPHEIC peatdind https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢pusuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoje. SBieHus
MIPUPO/IBI
Ou3nyecKue sIBICHUS

duznyeckre BETUYUHEI U UX HN3MCPCHUC

Vpok-uccnenosanue "M3mepenue
TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO
TEPMOMETpa U AaTYUKa TeMIepaTypsl"

Mertoas! Hay4yHOTO 1O3HaHus. Onucanue
(GU3UYECKUX SBJICHUH C ITOMOIIBIO MOICIICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTessr:
JATEHOCTH TIOJIETA MAPUKa, MTYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbllIEe, UeM Ooblle
BBICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
JTOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIEeCTBA

I[BI/I)KCHI/IC qacTull BEICCTBa

VYpok-uccnenoBanue «OMnbITH IO
HAOJIO/ICHUIO TETIOBOTO PACIIUPEHHS
ra3oB»

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

10

ArperaTHbie COCTOSIHHSI BEIIECTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJBI.

bubmuoreka [JOK
11 O6o6menue mo pazaeny «lleppoHayanbHbIe hitps-//m.c dsi.ru /6020378
CBEJICHUS O CTPOSHUHU BEIIIECTBAY
12 Mexannueckoe aBuxkeHue. PaBHoMepHOe U bubmmoreka [IOK
HEPAaBHOMEPHOE JABM)KEHUE https://m.edsoo.ru/ff0a05c6
13 CxopocTtb. Equnuiibl ckopoctu bubmorexa [TOK
https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpeMeHU ABUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInotHOCTE BemecTBa. PacueT Macchl 1 bu6mmoreka [JOK
16
o0BbeMa Teja 10 €ro IIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenne 3agau mo reme "[lnoTHOCTH bu6mmorexa [IOK
BemecTa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopMariin)
MPY>KUHBI OT MPUII0KEHHON CUIIBI»
21 [[SIBnenue TsroTenus. Cuia TSHKeCTH
CBs3b MEXTY CHUJION TSHXKECTH M MacCou
22 Tena. Bec Tﬂeia. Pemienue 3agad mo reme bubmorexa HOK
https://m.edsoo.ru/ff0al778
"Cuna Tsxect"
23 Cuna TspKecTH Ha IpYTruX IUIaHEeTax. bubnuorexa [IOK

dusnueckue XAPaAKTCPUCTHUKHU TIJIAHECT

https://m.edsoo.ru/ff0al1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Hsmepettite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec Tera. Hepecomocts https://m.edsoo.ru/ff0al778
26 CIi0’)keHMe ABYX CHJI, HAITPABJIEHHBIX 10 bubnuorexa [JOK
OoHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHonelicTByromas cui"
Cwita Tpenus u e€ BUIbl. TpeHue B mpupoe bubnuorexa [JOK
28
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBbKEHUSI OT bubnnoreka [JOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «Fpa(bnqecfoe M300pakKeHUE CHIDY, bubmmoreia LOK
. https://m.edsoo.ru/ffO0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
KonTposabHas pabora o Temam:
1 «Mexannueckoe qBKeHue», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxkeHue crn, «CHIb»
Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
33
YBEJIMYEHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS Tra3a bubnmnoreka [JOK
34 .
0T 00bEMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPIBIMU TEJIAMH, bubnuotexa [JOK
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SKUIKOCTSIMU U rasamMu. 3akoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )XKMAKOCTH U ra3e, BhI3BaHHOE bu6mmoreka [IOK
JIEMCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau o teme «JlaBinenue B bu6mmoreka [IOK
JKUIKOCTH U Trase. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826
38 CooOmraronuecs COCyIblI BrGmnorexa LIOK
https://m.edsoo.ru/ff0a2970
39 ['uppaBnuyeckuii npecc bubmiorexa OK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiHeBoO# KUIKOCTHBII
Hacoc
41 ATmochepa 3eMiH U IPUIHUHBL e bubnnorexa [HOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. ATmocdepHoe gaBieHue https://m.edsoo.ru/f0a2b5a
43 H3mepenne armocdepHoro aapneHus. OmnbIT bubnnoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnuotexa [JOK
44
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmocdepHoe bubnuorexa [IOK
45
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampay mo teme " AtmocdepHoe
nasieHue"
elCTBHE KUKOCTH U Ta3a Ha
47 f‘IIOpr)KeHHOGﬂB HUX TeJlo. ApXHMeI0Ba Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
cuia
43 JlaGopatopHas pabota «Onpeznenenue bubnuorexa [IOK

BBITAJIKUBAIOIIEH CHJIbI, I€HCTBYIONIEH Ha

https://m.edsoo.ru/ff0a33fc
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TCJI0, IIOTPYKCHHOC B )KUJIKOCTH»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tela B

bubmuoreka [JOK

49 . . 1
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bu6mmoreka [IOK
50 [ImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJIKH U 1
ompezeneHue e€ rpy3onoabEMHoCTH"
Pemenue 3agau mo remam: «IlnaBanue
52 cynoB. BoznyxomnnaBanuey, «/laBierue bubnnorexa LOK
TIOB. JIyXOIlJIaBaHUE, BJICHU
Y v ) https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTpomapHas padora o Teme «JlaBienue
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bu6mmoreka [JOK
54 Mexanundeckas padota
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomHocTh. EMUHUITBEI MOIITHOCTH
! https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacu€t MomHOCTH, !
pa3BHBaeMoi Ipu MoabEME 10 JecTHULE"
57 IIpocTeie Mmexanu3Msbl. Peruar. PaBHoBecue
CHUJI Ha pblyare
Peluaru B TEXHHKE, OBITY U IIPUPO/IE.
58 JlaGopaTopHa a6’o a }I’/Icc pe I()) 2211 e 0.5 Bubmmorexa LOK
TOpHas ta «MccnenoBanu .
p . P p A https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYara
59 Pemenne 3agad mo reme «Y ClnoBus bu6mmorexa [IOK

PAaBHOBECHUS pblUara»

https://m.edsoo.ru/ff0a48a6
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Koaddunment noneznoro neicTeust

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
61 Pemenue 3amau mo reme "Pabora, | bubmuorexa [JOK
motHocTb, KITA" https://m.edsoo.ru/ff0a4c48
& Mexanunueckas sHeprusi. Kunetuueckas u 1 bubmuorexa [JOK
MOTEHITMATbHAS DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrun 1 bubmorexa IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAJIbHOE OIpeIeTICHUE
64 W3MEHEHUSI KUHETUYECKON 1 1 1
MOTEHLIUAIHHON PHEPTHH MPU CKAThIBAHUU
TeJla M0 HaKJIOHHOM MIoCKOCTH"
65 KonTtponbsHas pabora no teme «Pabora u |
MOIIIHOCTb. DHEPTHUSD
66 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o | bubnuoreka [IOK
TeMe "MexaHU4ecKoe ABIKeHne" https://m.edsoo.ru/ff0adee6
Pesepaublii ypok. Pabora ¢ Tekctamu mo
67 TeMep”Z[aBJIZII{)He TBEPABIX TEJ, )KUIAKOCTEU U 1 bubmorexa HOK
. ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
Pesepaublit ypok. Pabora ¢ Tekctamu mo
68 1
teme "Pabora. MomHocTs. Dueprus”
OBUIEE KOJIMYECTBO YACOB I10 63 12

[TPO'PAMME
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8 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jlj;-)n Tema ypoxa Beero Konrpoabusie  IIpakruueckue = 00pazoBaTejbHbIe
padoTbI padoThbI pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPHUH U UX oélHTﬁbIe 1 bubmmorexa OK
https://m.edsoo.ru/ff0a5256
IIOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEpIOTO, )KUAKOTO U bubnuorexa [JOK
3 . 1
ra3o00pa3HOro COCTOSIHUI BEIleCTBa https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPIOTO, KHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha |
OCHOBE I0JIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbie TenIa 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KamWUISIPHOCTb. | bubnnorexa [JOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pacuIMpeHre U CKaTHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPBI CO |
CKOPOCTBIO TETJIOBOT'O JIBUKEHHS YaCTHL]
9 Buytpennss sneprusi. Cnocodbl H3MEHEHUs 1 bubnnoreka [JOK
BHYTpPEHHEH SHEepruu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buget TetIonepe A ! https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[IpakTnyeckoe 1 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a5256
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HCIIO0JIb30BaHUE TEIJIOBBIX CBOMCTB BEILIECTB
Y MaTepHUasioB B IEJIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonunuectBo TEIOTHL. Y A€iibHAS bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnuorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 }IBJ'IeIfI/I}I Tznnocl))6MeHa npu CMIe[IHI/IBaHI/II/I Bubmorexa HOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer koaudecTBa TEILIOTHI,
15 HE0OXOIMMOT0 ISl HATPEBAHUS Tea U
BBIJICJISIEMOTO MM TIPU OXJIAXKJICHUHN
Jlaboparopuas pabota "Onpenenenue bubnnoreka [JOK
16 . "
YACIBbHOU TEIJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y AeiabHas TeIioTa bu6nmoreka [IOK
Ccropanus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTMYECKHUX I;iln. VYeapHas Temiora bubmorexa [OK
https://m.edsoo.ru/ff0a71d2
TIIaBJICHUS
19 Jlaboparopnast pabora "Onpenenenue bubnuotexa [JOK
YACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
71 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnoreka [JOK
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
22 Brnaxnocts Bo3ayxa. Jlaboparopuas pabota bubnnoreka [JOK
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"OnpeneneHne OTHOCUTENBHON BIXKHOCTH
BO3ayXxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3aga4d Ha OIIPCACIICHUC BJIAKHOCTU

23
BO3/IyXa
[TpuHIUIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. JIBuraresnb BHyTPEHHETO
CrOpaHus
)5 KIIJI TenmoBoro aurarens. TemnaoBbie bubmuoreka [JOK
JBUTATENIH U 3alIUTa OKPYKArOIIEH cpeibl https://m.edsoo.ru/ff0a7c7c
%6 3aKOH COXpaHEHHUs U MPEBPAIICHUS YHEPTUU
B TEIIOBBIX IMpoIleccax
[ToaroroBka K KOHTPOJILHOM paboOTE MO TEMe
27 "T:IL'IJ'IOBLIe }IBJ'IeHI/I}II). I/ISMGHGI;II/IC Bubmmorexa LOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbBIX COCTOSIHHI BEIIeCTBa
KonTponbsHas pabora no teme "TemioBbie
28 ﬂBne}fHﬁ. I/I3M:HCHI/IC arperaTHaIxX bubmorexa IOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIIeCTBA
79 Onektpuzarus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPST0B
30 Ypok-uccrnenoBanue "IIEKTpU3AIMS TEI
MHIYKIHMEW U IPU COMPUKOCHOBEHUN"
31 B3aunmMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpudeckoe noje. HanpsskeHHOCTh
32 SHGKTT;)I/IT-IGCKOFO TIOJIS1. HpI/II)HIII/IH Bubmiorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH SJIEKTPUUECKHUX MOJIeH
13 Hocutenu snekTpudeckux 3apsios.

DOneMeHTapHbIN 3apsaa. CTpoeHue aroma
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IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH

bubmuoreka [JOK

34 COXpaHEHUs JICKTPUICCKOTO 3apsiia https://m.edsoo.ru/ff0a8et6
35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubmumoreka [IOK
AIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymecIT)BOBaHI/I;L I/ICT(})]‘IHI/IKI/I bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUA SJIEKTPUYECKOr0 TOKA bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO 1011 HA IPOBOAHUKY U 1
TUBJIEKTpUKN"
39 DJIEKTPUYECKUHN TOK B METaslIaX, )KUJIKOCTIX bu6mmoreka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpuYecKas 1elb U €€ COCTaBHbIEC YACTH
Cuna Toxka. JlabopatopHas pabora bubnuotexa [JOK
41 " " 0.5
N3mepenue u peryinnpoBaHHe CUIIbl TOKa https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTMerp.
42 Ha60pIe)1T0pHa;1 pa6OIT)a "N3mepenue u ’ 0.5 bubmmorexa HOK
" https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HAMPSHDKCHUS
43 CornpoTuBieHe MPOBOAHUKA. Y A€IBHOE bubnmnoreka [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3IIEKTPAYECKOTO COMPOTHUBIICHUS | bubnuorexa [JOK
MIPOBOJIHUKA OT €T0 JIJTUHBI, TIJIOIIA N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus1 U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuotexa [JOK

3axon OMa AJi yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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Jlaboparopnas pabota "Hccrnenoanne
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

bu6mmoreka [IOK

46 pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apajlieIbHOE
CO€JIMHEHUS IPOBOJHUKOB
JlabopaTopHas padota "l[IpoBepka nmpaBuiia
43 CJI0KECHUS HANPSLDKEHUH TTPU bubmmoreka [JOK
MIOCJIEZI0BATEILHOM COEITMHEHUH JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUISL CEIJ'ILI I')rom ipn napanienLEIOM ’ bubmiorexa OK
" https://m.edsoo.ru/ffO0aadle
COEIUHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumMeHenue 3akona Oma bubnnoreka [JOK
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnnorexka [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ffO0ab124
57 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
paboOTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre en U MOTpeOuTenu
53 BHGKT;)HHCCKOP'I 3HHeprI/H/I B 6prTy. Kopotkoe bubmmorexa HOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
54 "DnekTpuuecKue 3apsaabl. 3apsHKeHHbIE Tesa bubnmoreka [JOK
" uX B3aumoaencTBus. ITocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
55 KonTponbhas pabota no teme bubnnorexka [JOK

"DrekTpudecKue 3apsabl. 3apsoKCHHBIE Tema

https://m.edsoo.ru/ff0abea8
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" uX B3aumoaencTus. ITocTOSHHBIN
AJIEKTPUYECKUM TOK"

56 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC
Ypoxk-uccienopanue "M3yuenue nosiei bubnuorexa [JOK
57 " 1
ITOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnurtHoe 1mojie. MarauTHoe 1moie 3eMiIn U bubmuorexa [JOK
58
€ro 3Ha4eHME Ul KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarauTHOE MoJe
P bubmuoreka [JOK
59 AIEKTPUUYECKOTO TOKa MaruuTHoe rmose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMmeHeHue IeKTPOMarHuTOB B TEXHUKE.
P P " . bubnunorexa [IOK
60 Jlaboparopnas pabota "M3ydeHue aeiicTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue anekTpoBUraTencii B
61 N P bubmuorexa [JOK
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabota "KoHcTpyupoBaHue u
u3ydyeHue paboThl NeKTpoiBUraTens"
2 OnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykiuu. [Ipasuno Jlenna
Dnektporereparop. CrocoObl MOTydeHUs
63 ANEKTPUYECKON SHEPruu. DIEKTPOCTAHIIUN
Ha BO300OHOBJISIEMBIX HCTOYHUKAX IHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
"DNeKTpUYeCKne U MarHUTHHIE SIBJICHUSA"
KonrtponsHas pabora o Teme bubmuoreka [IOK
65 n n
DONEKTPUUECKUE U MarHUTHBIE SABJICHUS https://m.edsoo.ru/ff0acb14
66 PeseprubIit ypok. Pabora ¢ Tekcramu mo bubnuotexa [JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

Teme "TemoBeie sBiaeHus"

https://m.edsoo.ru/ffOaccS5e

PesepBHbIit ypok. Pabora ¢ TekcTamu mo

bu6mmoreka [IOK

67 teMe "[locTOsHHBIHM 2neKTpUuYecKuii TOK" ! https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. Pabora ¢ TekcTamu mo 1
Teme "MaruuTHsele siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

-:;—’H Tema ypoka Beero Konrpoabueie IIpakruueckme  00pazoBaTebHbIe
padoTbI padoThbI pecypchl
| Mexanunueckoe aBrkeHue. MarepuanbHas
TOYKA
’ Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIIMHEMHOE JBUYKEHUE Bubnnorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSMOIUHEHHOE IBHKCHHE.
CpenHsst ©¥ MTHOBEHHAsi CKOPOCTh
5 [IpsimonuHetHOE paBHOYCKOPEHHOE bubnnorexa [HOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk
CKOpOCTH
JlaGopaTopHas padota "OnpeaeneHue
7 yCKOIfeHI/ISII) TCJ‘I;) npu paBHol;CiopeHHOM 1 Bubmmorexa LHOK
. " https://m.edsoo.ru/ff0adb18
JIBMOKCHUH 10 HAKJIOHHOM TUIOCKOCTH
8 CBoOogHoe manenue Teia. OnbITh [amunest
PaBHOMEpHOE IBMKEHUE 10 OKPYKHOCTH.
9 [Tepuon E 4acToTa 06pameHI/Is[.p J};);HeﬁHa;{ u bubmorexa [TOK
https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LlenTpOCTpEMUTENIBHOE YCKOPEHUE
11 IIepsbiit 3axk0oH HproToHa. Bektop cuisl bubmorexa HOK

https://m.edsoo.ru/ff0ac612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon HeroTona.

bubmuoreka [JOK

12 PaBHopelicTByOIIAsA cH1la https://m.edsoo.ru/ffO0ae72a
. bubmmoreka [JOK
13 Tperuii 3akoH Hetorona. Cyneprno3unus cui https://m.c dsg).ru /6020982
14 Pemienue 3a1ad Ha MpUMEHEHHUE 3aKOHOB bu6mmoreka [IOK
Hrrotona https://m.edsoo.ru/ff0aebbe
bubmumoreka [IOK
= Cuna ynpyrocti. 3o Tyka https://m.edsg).ru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Ciuma Tperi https://m.edscI;E).ru/fanﬂ38
19 Pemenue 3agau no reme «Cuiia TpeHUS» bubmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
K03 pHIIMEHTA TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna Tperus" https://m.edsoo.ru/ff0afb8e
2 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJJeHUs https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBuxkeHne Tex BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau o teme "Cuiia TSOKECTH B bu6mmoreka [IOK
3aKOH BCEMUPHOTO TATOTeHUs" https://m.edsoo.ru/ff0af5f8
75 IIepBas kocMHuYeCKast CKOPOCTb. bubnuoreka [IOK

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ffO0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

PaBHOBecue maTepuaJbHOW TOUKHU.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe

bu6mmoreka [IOK

26 TBEPJIOTO TeJIa C 3aKPETUIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuisl. LeHTp TsKECTH
73 Pentenue 3amad mo teMe "MOMEHT CHIIEL. bu6mmoreka [IOK
LenTtp TsKECTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU pabOTe MO TeMe
29 "MiX@.HI/I‘l@CKOC ,Z[BI/II))KCHI/IC. ’ bubmorexa [IOK
. https://m.edsoo.ru/ffOb0408
BsaunmonerictBue ten"
KonTtponpHast pabora o Teme
30 "MGXI;,HI/I‘IeCK(I))e NIBIDKEHHUE. bubmorexa [TOK
. https://m.edsoo.ru/ffObO06ec
BsaunmonetictBue Ten"
Nmnynse Tena. Ummymnbe cubl. 3aKoH
31 COXpZHeHI/Iﬂ I/IMHyJILZa. VYupyroe u Bubmiorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMoJIeiiCTBUE
3 Pemenue 3anau no teme "3aKOH COXpaHEHHUS bubnuoreka [IOK
uMmmyisca' https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunyeckasi paboTa U MOITHOCTD https-//m.edsoo.ru/ff0b0ag4
35 PaGota cuiibl TsKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «Ornpeaenenue
36 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM

JABMXKCHHUU TCJIa 110 FOpH30HT3.J'IBHOfI
IMOBCPXHOCTU»



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrHs
38 Kunerngeckas sneprus. Teopema o bubmumoreka [IOK
KMHETUYECKOU SHEPruu https://m.edsoo.ru/ff0bOc32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
JlaboparopHnas pabota «3ydeHue 3akoHa bubmmoreka [JOK
40
COXpaHEHMsI SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KoinebarenpHOE IBUXEHNUE U €T0 bu6mmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue Konebanus. BelHyX1eHHbIC bu6mmoreka [IOK
koneOanust. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil U Ipy>XKUHHbBINA MasiTHUKU
Ypok- 3
4 | roncSamali of mecrkouT My Mz BuGmorexa LIOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalienne 3Hepruu Npu MEXaHUYECKHUX
KOJIEOAHHIX
JIab 3] O
46 | sacrovesm nepmona xoncSamai npyamOro Bubnorexa LIOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasTHHKA
JIab 5] 11
7| mcmemcnmocs nepwona xoneSas rpysa BuGuorera LIOK
pHO py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
M . Coii
8 | woxammmcorans somm, Tpogomsme BuGmmorexa LIOK
FHpoA https:/m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
49 Ypok-koHpepenmus "MexaHUYeCKHue BOTHBI

B TBEpOM Tene. CelicMuueckue BOIHbI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

Ypok-uccinenosanue "HabmoneHue

51
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
57 ['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKU PE30HAHC
Ypok-koHpepenmus "YapTpa3Byk u bubmmoreka [JOK
53 "
UH(Pa3BYK B IPUPOIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
" bubmuoreka [JOK
54 3aKoHbI COXpaHeHusl. MexaHnueckue
. https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHus. MexaHn4yeckue KoieOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepentus "[lxana
3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnunoreka [JOK
58 .
3JIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOU https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypok-uccnenosanue "M3ydeHne cBOICTB
59 P e bubmuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH C TOMOILIBIO
P " https://m.edsoo.ru/ffOb2c6e
MOOMIIBHOTO TenedoHa
60 Pemenue 3amayu Ha omnpeiesieHUE YacTOThI U
JUTMHBI SJIEKTPOMArHUTHON BOJTHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubnmoreka [JOK
CxopocTb cBeTa. BonmHoBbIE CBOICTBA cBETa https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cBeta. [IpsmonuHeitHoe bubnmnoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacripoctpanenue cera. 3atmenus CoJHIa U
Jlynb1

https://m.edsoo.ru/ffOb3658

3aKoH OTpaxeHUs cBeTa. 3epkaia. Pemenue

bubmuoreka [JOK

63 3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPaKCHUS
P P https://m edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubmuoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 T yIp P bubmuoreka [JOK
CITOJIb30BaHHUE MTOJTHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ffOb3cS5c
OTPa)KEHHUS B ONITUYECKHUX CBETOBOAX
JlabopaTtopnast paborta "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3ayX-
crexio""
Ypok-koH(pepenmus "Vcnonb30Banne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS CBS3b"
68 1 0 bubmorexa [JOK
uH3bl. ONTHYeCcKas CHJIa JIMH3BI
https://m.edsoo.ru/ffOb3f2c
69 I 5 . bubmmorexa [JOK
OCTpPOCHUE U300paKeHMI B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabota "Ornpezenenue
70 do E 0 E acf 0 0p €CKOH ¢ bubmmorexa LIOK
KYCHOT' TOSTHUS 1 ONTHYECKOM CHIIBI
4 Ii | https://m.edsoo.ru/ff0b4206
CcOOUparoIIeii TUH3BI
VYpoxk-koH(pepennus "OnTuyeckre TUH30BbIC bubnuotexa [JOK
71 "
npuOopbI https://m.edsoo.ru/ff0cOa7e
bu6nmoreka [JOK
72 I'na3 kak onrtuueckas cucrema. 3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koHpepennus "Jledexrsr 3penus. Kak

73 "
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B cieKTp. OMBITHI
74 Hrrorona. Cnoxenue CHeKTpaHLHTI}zX L[BETOB. bubmorexa HOK
https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopaTtopHas padota "OMbITHI 11O
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIPUATHUIO LIBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 [IBETOBbIE (GUIBTPHI"
Ypok-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: AUCIepcHsi, UHTepPepeHIus U
nudpakmms"
77 OmnsiTel Peszepdopaa u rianerapuas Mojiesb bubnnoreka [JOK
aToma https://m.edsoo.ru/ffOc12a8
78 ITocrynater bopa. Moaens atoma bopa
79 Hcnyckanue U MOrJIoneHue CBETa aTOMOM. bubnunoreka [JOK
KBanrtsl. JIuneiuaTeie criekTpsl https://m.edsoo.ru/ffOc144c
20 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnuotexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hyknonnas bubnunoreka [JOK
MOJIeJIb https://m.edsoo.ru/ffOc18ac
bu6mmoreka [IOK
83 PannoaktuBHbIe npeBpanienus. M3oronsl https-//m.edsoo.ru/ff0c1al4
Pemenue 3agau o reme: "PagnoakTuBHbIE bubnmoreka [JOK
84
npeBpatieHus" https://m.edsoo.ru/ffOc1b4a
85 [lepnon nonypacnana



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

26 Ypok-koHpepenmus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmumoreka [IOK
3apsiIOBOTO U MacCOBOT'O YUCE https://m.edsoo.ru/ff0c1c58
DOHeprus CBsI3U aTOMHBIX sA11ep. CBA3b MaCChI bubnuorexa [JOK

88
W DHEPTUU https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3anau no teme "SAnepusie peakuun’

90 Peakuuu cuHTE3a M NETCHUS AED. bu6mmoreka [JOK
Wcrounuku sneprun ConHua v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "SnepHast sSHepreTuka.

91 JeficTBUS paIuOaKTUBHBIX U3Jy4YEHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

9 "DIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas padora no teme
93 "DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOJHBL. KBaHTOBEIC
ABJICHUS"
[ToBTOpenue, 06061menHue. JlabopaTtopHsie bubnnoreka [JOK

o4 0 "B i " https://m.ed /ff0c245
pabotsl o Kypey "B3aumoneiictBue ten ps://m.edsoo.ru/ff0c245a

o [ToBTOpenue, 0606menHue. Pemenue BuGmiorexa LIOK
'F')aC‘{eTHBIX u KaquTBe”HHLIX 3a/1a4 1Mo Teme hitps://m.edsoo.ru/ff0c2572

Tennossle mporeccsl
[ToBTOpenue, 0606menue. Pemenue BuGmorexa LOK
96 pacueTHBIX M Ka4eCTBEHHBIX 33724 M0 TeMe

"KIIJI TermoBsIX aBurarencii”

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600menue. Permenne

bubmuoreka [JOK

7 1
9 pacYeTHBIX U KaYECTBEHHBIX 3aa4 110 TeME hitps-//m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"
[ToBTopenue, 0600menue. JlabopatopHsie bubmumorexa [IOK
98 1 1
paboTel o kypcy "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ffO0c2c52
59 | severamnt ne meve "iutoms oonpaneaa s ! uGinotexa LIOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bu6mmoreka [IOK
texkcramu 110 TeMe "Koiebanus u BOIHbL" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menune. Padora ¢ ! bubmmoreka [IOK
TekcTamMu 1o TeMe "CBeToBbIE SIBIEHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o Teme "KBaHToBas u sijepHast 1
¢uznka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IIpeacTaBiieHHOEe TeMATHYeCKOe IVIAHUPOBAHNE 10 KJIACCAM COOTHOCATCS C COJlep:KaHUeM MOYJisl padoyeii mporpaMMbl BOCHMTAHUS
«YpouHas 1eATeIbHOCTb»:

TemaTnueckoe IIaHupoBaHUe paboueill mporpaMMbl oOecnedrBaeT MPHOOIIEHHE OOYYaIOUIMXCS K POCCHUCKHAM TpPaAHIMOHHBIM
JTYXOBHBIM IICHHOCTSIM, BKJIIOYas KyJIbTypHBIE [IEHHOCTH CBOEH STHUYECKOW TPYIIIBL, IPaBUiIa U HOPMBI TIOBEICHHUS B POCCHHCKOM OOIIECTBE
4yepe3 COJEpKaHHE YPOUYHOH MesITeNbHOCTH MO mpeamery. Ilpu HM3ydeHMH TeM yduTelneM OCYILECTBIISCTCS MpPUBJICUYEHUE BHUMAHMUS
IIKOJIFHUKOB K IIEGHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax SIBICHUH yepe3 NoA00p TEKCTOB, MPOOIEMHBIX CUTYALUH U1l 00CYKACHUS U JIp.

BocnuraTenpHbIl HOTEHIIMAT YPOKOB 00€CIIEUNBACTCS TAK)KE Ye€pe3 MOTHBALIMIO K MTPEIMETY, BOCIUTHIBAIOIIEE COACPKAHNE, AKTUBHBIC
dbopmbl pabOTHI, a TAKKE:

. B CUTYallUl CTOJIKHOBEHUS Pa3HBIX TOUEK 3PEHHUS 110 MOBOAY pelieHHus Mpo0iaeMbl (pu 00CyX IeHUN, MHULIMUPOBAHUN BBICKA3bIBAHUS
MHEHUI1, 4epe3 BRIPa0OTKY OTHOLICHUS 110 OBOJLY MOIy4aeMOi Ha YpOKe COIMaIbHO-3HAYMMOW MH(DOPMALIUH U T1I.);

. Yyepe3 OpUEHTALMIO HAa IOHUMaHKUe MPUYUH ycriexa/ Heycrexa B y4eOHOU NesTeTbHOCTH, B TOM YHCJI€ Ha CAMOAHAIN3 ¥ CAMOKOHTPOJIb
pe3ynbTara H T.JI.

. Yyepe3 YCTaHOBIICHHME OTHOIICHWH YYEeOHOTO COTPYJHHYECTBA, MOAJCPKAHHUE JICIOBOW, IPYKECKOM OOCTAaHOBKM B KJIACCHOM
KOJUIEKTUBE, CIIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCIPHATHIO TPEOOBAHMN YUYHUTENS; MOOYKACHUE YYalIUXCSd K COOJIOACHUIO MPUHIIMIIOB
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AINH.

HNudopmanus 006 obGecriedeHHUM TNPOrpaMMbl Yy4YeOHUKaMHU npejacraBieHa B Peecrpe, pasMmemieHHOM He caiTe IIKOJBI.
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