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NNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOIO 00mIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOKEHUH W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONW Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanws W KoHIenmuu mnpenojgaBanus y4eOHOTO
npeaMera «PusukKan.
Conepkanre  mporpaMmbl 1Mo (QU3MKE ~ HampaBieHO  Ha  (opMUpOBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHM3alMi0 M3y4deHHs (QHU3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peamuzanuu  TpeboBanuii PI'OC OOO K TUIAaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[Iporpamma no ¢u3MKe yCTaHABIMBACT pacmperesieHHe y4eOHOro Marepuana Mo roaam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCs.
[Iporpamma o ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOJMYECKON MTOMOIIH YIUTEITIO
B CO3/IaHUU paboyelt MPOrpaMmel 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYecKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHoMHeld U Qu3nyeckoil reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna W3 TNaBHBIX 3a7ad (U3NYECKOr0 00pa3oBaHUSl B CTPYKType OOIIero o0pa3oBaHUS
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHONM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
oOyyJaronuxcs.
Wzyuyenne ¢u3nku Ha 0a30BOM YpOBHE TMPENIoJiaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD:
® HAy4YHO OOBACHSATH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JaHHbIE W KCIOJIb30BaTh HAy4yHBbIE JOKa3aTelbCTBA IS
MIOJIyY€HUS BBIBOJIOB.
Henu wm3yueHus GU3UKUM Ha YpPOBHE OCHOBHOT'O OOILIEro OOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 00I11e00pa3oBaTebHble IMPOrpaMMbl,
yrBepxkaAEHHON pemenneM Kosnernn MununcrepctBa npocsemienust Poccuiickoit denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus Gpuanku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY H3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKU AJIS PA3BUTUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymied mnpodeccuoHaTbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JabHEUIIEMY 00yUEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTiwkeHne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

e [puoOpeTeHHe YMEHHH ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C HCIOIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOIIOAATh MPHUPOAHBIE SBIECHUS U  BBHINOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIBb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e ocBoeHHE MNPUEMOB PabOTHl ¢ HHpOpMAIUel (U3MUECKOTO COJEP:KaHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHKE WH(OPMALINH;

® 3HAKOMCTBO CO cdepamu MpoheCCUOHATBLHON JESITeIFHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTUKEHUAX (pU3HUecKoi HayKH.

Ha un3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IEro obpa3oBaHuUs

orBouTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHaTeNbHBIA XapaKTep, YUYWUTENb JIeJaeT BBHIOOp MpOBEACHUS JTaOOpaTOpHBIX paboOT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIICKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa o (U3UKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUe SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpuOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka um apyrue ecTeCTBEHHbIE HAayKH HM3Yy4aloT Npupony. EcTecTBeHHOHAy4YHBII
METOJl TO3HaHWs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
SKCIIEPUMEHT II0 TMPOBEpKEe THUMNOoTe3, O0OBbsAcHeHHEe HalmogaemMoro sBieHus. Omnucanue
(bu3HYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHAJIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimol.

Omnpenenenue EHbI IEIEHUS IKaIbl H3MEPUTEIHHOTO PUOOopa.
N3mepenne paccTOsTHUM.

W3mepenne 00bEMa KUIAKOCTH U TBEPIOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

AN .

WN3mepenne TtemrepaTypbl MNpH TOMOIIM JKHUIKOCTHOTO TEpMOMETpa M JaT4HKa
TEMIEPaTypHhI.
6. IlpoBemeHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA INAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIe BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHHs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYIbl, UX pa3Mepbl. OMBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBS3b CKOPOCTH JABWKCHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeilcTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(KpuCTaITHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue nuddy3un.

3. HaGmronenue siBIeHHH, OOBACHIIONINXCSA MPUTSHKCHUEM HIIM OTTAIKUBAHHUEM YaCTHI

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C KCTOJIb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.



Mexannueckoe JaBr>keHue. PaBHOMepHOe W HepaBHOMEpHOE JABWKEeHHE. CKOpOCTh.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUH. Pacu€r myTu u BpeMeHU JABUKCHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUs
CKOpOCTU JIBMKEHHUs Tell. Macca kak mMepa umHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIeCTBA.

Cuwia kak XxapakTepucTuka B3aumojenctBus Tten. Cunma ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTH Ha JIpyrux IuiaHerax. Bec tema. HeBecomocth. CriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
Habumronenne n3MeHeHus: CKOpoCTH P B3aUMOIEHCTBUU TEJl.
CpaBHeHHE MacC MO B3aUMOJEIHCTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopuwvie padbomot u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO ABWKEHUS (LIApHKAa B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OrmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa MO0 HAKJIOHHOMN
MJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEIA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) mpyKUHBI OT
MPUIIOKEHHOM CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neun 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS JaBieHus. JlapieHnue ra3a. 3aBUCMMOCTh
JaBJIeHUA Ta3a OoT 00bEMa, Temneparypsl. [lepenaya naBieHus TBEPABIMHU TEIAMU, KUJIKOCTIMHU
u razamu. 3akoH I[lackans. [TneBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounbl.  [mapocratmueckmii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

ok ownhpE

AtMmocdepa 3emnun u atmochepHoe namieHue. [IpHuMHBI CylIeCTBOBAaHUS BO3IYIIHOM
o6omoukn 3emnu. Ombir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOrOo MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBatomas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenayda naBiaeHUs KUIKOCTHIO U Fa30M.
Coo0maronirecs: CoCy/sbl.

I'mopasnuueckuii mpecc.

[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBJICHUS.

SAEESI A .



3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VcnoBue muiaBaHus Te: IUIABAaHUE WIM TOTPYKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HaA TEJO, MOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
AKHUJKOCTH.

KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpeAcieHue €
Ipy30M0AbEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTDH. JHEprus.
Mexanunueckast pabota. MOIIHOCTb.

HpOCTHe MCXaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIIIOCKOCTh. HpaBI/IJ'IO PaBHOBCCHA

pbryara.

HpI/IMCHCHHC IIpaBujla paBHOBCCHUA pbIdara K 6J'IOKy. «30m0TOC IIpaBUJIO» MCXAaHHUKH.

KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W noOTeHIManbHas »dHeprusd. [IpeBpaieHue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopuwvie padbomut u onvimol.
1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Usmepenne KIIJ] Hak1OHHOH TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTPOCHHMS BemiecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYIIL. OHLITBI, MOATBCPKKAAOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOT0 COCTOSIHUH BemiecTBa. Kpucramwimueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIEHHA. TerioBoe
pacIIMpEeHHE U CKATHE.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsis sneprusi. CrnocoObl HU3MEHEHMsS BHYTPEHHEW OSHEpruu: Temionepenadya u
COBCpH_IeHI/Ie pa6OTLI. BI/II[BI TCHHOHCpCI[a‘-II/IZ TQHJIOHpOBOI[HOCTL, KOHBCKIIUA, HsnyquHe.



KoimmuectBo Temnorel. YaelnpHasg TEIUIOEMKOCTH BelIeCcTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBrneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KHUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMUBA. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEJIHN ¥ 3aIUTa OKPY>KArOIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaXKICHHH.
[TpaBuna n3MepeHus TeMIepaTyphbl.
Buae! renonepenaun.
OxaxkJIeHre MpU COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. HabGnronenne nocTossHCTBa TeMIEpaTyphl MPHU TUTABJICHHUH.
13. Mozeny TEIIOBbIX IBUTATENEH.
Jlabopamopuvie pabomul u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNORAELDE

B e
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OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wnE

6. IlpoBepka ruMOTEe3bl JHUHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEeMIIEPATypHl.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeyIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHHs TEINIOOOMEHA IPU CMEIIMBAHUYU XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. OnpeneneHne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue nporiecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3TyXa.
13. Onpenenenue yaenpbHON TEIUIOTHI IJIABJICHUS JIbJA.
Pazgea 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3aApSKEHHBIX T€J1 OT BEJIMYUHBI
3aps1l0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuyeckoe noje. Hanpsyk€HHOCTh 3JIeKTpUYecKoro mnojd. [IpuHuun cynepno3uuuun
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrtpoeHue
atoma. [I[poBOAHUKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOro TOKa. MCTOYHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuyeckas 1enb. Cuna Toka. OneKkTpudeckoe HamnpstkeHue. ConpoTUBIICHHE
IIPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUYECKOM SHepruu B ObITy. KOopoTkoe 3amMbikaHue.

[locTosiHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS )Ku3HU Ha 3emute. OnbIT Dpcreaa. MarnutHoe moie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TOJYYEHHUS JJIEKTPUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DnekTpusanus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U JEHCTBHUE 3IEKTPOCKOIIA.
DNIEKTpOCTaTUYECKAs UHTYKLIUS.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BBblii pazpsa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. U3MepeHue 31eKTpUuecKoro HarpsyKeHUs! BOIILTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX M1OJIEH TOCTOSTHHBIX MarHUTOB.
. OmeIT OpcTena.
. MarauTHoe 1noJje Toka. JJIeKTPOMArHuT.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJIEHUS 2JIEKTPOMATHUTHON UHAYKIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIpaBJiIeHUsI HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEPATOP MOCTOSHHOIO TOKA.

©ooNORAWDE
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Jlabopamopnusie pabomul u onvimeot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJIHUKHU U IUDJICKTPUKH.

COopka u mpoBepka padOThI JEKTPUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS

pe3ucTOpa M HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HAMPSDKCHUW TPH TOCICIOBATEILHOM COCIUHECHUU

ok wn PR

JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia JUisi CUJIbI TOKA MPHU HapasieIbHOM COSTUHEHUHN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OnpeneneHue MOIIHOCTHU IEKTPUIECKOTO TOKA, BBIIETIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIaMIOUKY, OT HaIpsHKEeHUs
Ha Hel.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOCHCTBUS TIOCTOSTHHBIX MAarHUTOB.
15. U3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.
16. UccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBUCUMOCTh CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HAMPaBIIEHUS TOKA B KaTYIIIKE.
18. NU3yyenne neiicTBUS MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHne paboThl dJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexkTpoaBUraTeTbHON YCTAHOBKH.
21. OnbITHl 1O HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON WHAYKLWU: HCCIETOBAaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXkeHue. HepaBHoMmepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMONTHHEHHOE ABMkeHne. CBoOoaHoe nageHune. OmbIThI
lNanunes.

PaBHOMepHOE ABMXKEeHWE O OKPYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IIepsbiii 3akoH Herorona. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cuila TPEHUS
MOKOS1, APYTHUE BUbI TPEHUSL.



Cuna TsKECTH W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHHE CBOOOIHOrO MaJeHusl.
JBuxenue 1uaner Bokpyr Connna. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue MaTepuaibHONM TOUKHA. AOCONMIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynee tena. M3menenune mmnynbsca. MMnynsc cuibl. 3aKOH COXPaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckass paboTa ¥ MOITHOCTh. PaboTa CWiI TsDKECTH, YNPYyroctd, TpeHus. CBs3b

OHCPIUuun

n pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCJIa, IMOAHATOrO Had IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue cKOpoCTH U YyCKOPEHUS NPSIMOJUHEHHOTO TBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHMSL.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HabmoneHne MexaHHMUECKUX SBICHHUN, TPOUCXOIAIINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS TeJa OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CHUJIBL.

8. Habmonenne paBeHCTBA CHIT TP B3aUMOJICHCTBHH Tell.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya ummnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbCca P a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

14. HabnroieHre peakTUBHOTO JBUKECHHUS.

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

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TEJa 0] ICHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomuvt u onvimol.

1. KoHcTpyupoBaHMe TpakTa JJsi pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
IIApUKA WK TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM NBWKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka THMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBHKEHHU O€3 HadalbHOMH
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHUS OT CHJIbl HOPMaJIbHOI'O
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHIEHTA TPEHUS CKOIBKECHUS.

8. Ompenenenne KECTKOCTU MPYKUHBL.



9.

Onpenenenne pabOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JIBXKEHUH Tela IO
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIPYTOCTH TpH MOABEME Tpy3a C HCIOJIb30BAHUEM

HCITOABH>XXHOI'O U IIOABUKHOT'O 0JI0KOB.

11. V3ydeHune 3akoHA COXpAHEHHUS SHEPTHH.

Pa3znen 9. Mexanuveckue KoJj1e0aHUS U BOJHBI.

KonebarenpHoe aBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOleOaHWI: TEpUOJ, YacToTa,
aMIUITyJa. MaTeMaTu4eckuii W NPYKUHHBIM MasTHUKU. [IpeBpamieHue »Hepruum npu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxawmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHble U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TN MO ACUCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaOGmronenue koseOaHuii rpy3a HA HUTH U Ha TIPY>KUHE.

3. HaOmroneHue BoIHYKICHHBIX KOJICOAHUN U pe30HaHCa.

4. PacnpocTpaHeHUE MPOJI0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYEeCKUH pe30HaHC.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHHKA.

2. OmnpeneneHune YacTOTHI U TIEpHO/Ia KoJIeOaHHd TPY>)KHHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TepHOJa KoJeOaHWN MOABEIIEHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH IEpHOJa KONEOaHW TIpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OnbITBl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpUoia KOJIEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaya 3eKTpOMarHuTHBIX BOJIH. VICrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOICTBA 2JIEKTPOMArHUTHBIX BOJIH.
BoJiHoBEIEe cBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

W3ydeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TeneoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsAMonuHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpaKeHUE CBETa.

Hcnoap30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckorna. ['a3 kak ontudeckas cucrtema. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6emnoro cBera B criekTp. OnbIThl HetoToHA. Clio’KeHHE CIIEKTPATBHBIX I[BETOB.

Hucniepcus ceera.
Hemoncmpayuu.
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[IpamonuHeHOE pacIpOCTpaHEHUE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUH CBETOBOJI.

Xox nydeil B cobuparoleii 1uH3e.

Xoq JIydeil B paccenBarolen JUH3E.

[Tonydyenne n300paxeHuii ¢ TOMOIIBIO JINH3.

[Tpuniun peictBus goroanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 0enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimeol.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHSI CBETOBOT'O JTyda OT YIJila Ma/IeHHs.
N3ydyenune xapakTepuCTHK N300paXXeHHUs MTpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
TPaHHLE «BO3TYX—CTEKIO».

[MToyuenne n300paskeHU C TOMOIIBIO COOMPAIOIIEH JTMH3HBL.

Omnpenenenne GOKYCHOTO PaCCTOSHUS M ONITHYECKOI CHIIBI COOMpPAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIONEHUM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJI€HUSI.

Omneitel Pesepdopna u manerapuas mojaens aroma. Mojaens aroma bopa. Mcnyckanue n
norJomene ceeta atoMoM. KBanTel. JIuHeluaTeie ClIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopens aromHoro sapa. M3oromnbsl. PanmoaktuBHBIE mpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHple peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToOMHBIX saep. CBsa3p Macchl UM dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMCTBHs paguOAKTUBHBIX U31yYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

Perucrpanus usny4eHus NpUpOAHBIX MUHEPAIOB U IPOAYKTOB.



Jlabopamopnusie pabomul u onvimeot.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENnbHO-0000mAOMUIT  MOAYIb TpPEAHA3HAYeH JUIsl CHCTEMaTH3allud U
0000111eHUS TPEIMETHOTO COIEP KAHUSI U OIBbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MPH U3YUYEHUU
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BRHIOPABIINX ITOT Y4eOHBINA PEaMET.

[Ipy wW3y4eHWH [JaHHOTO MOXYJS pPEATM3YIOTCS UM CHCTEMAaTU3HPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrmeduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HPOpPMUPYETCs E€CTECTBEHHOHAYy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOOB HCCIICJAOBAHMS SBICHHA MPHUPOIBI U TEXHHKH,
OBIIQ/ICHUE YMEHHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJy4YeHHBbIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIie KaYeCTBEHHBIE U SKCTIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHLHOCTHBIA XapakTep AaHHOTO pa3felia pealns3yercs 3a CYET TOoro,
YTO 00YyJaroIIuecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN PAaCMo3HABAaTh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKPYXKarollel MPUpo/ie U OBCETHEBHOI JKU3HH;

MCIIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHHUM, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI HambOoyiee BaXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpUMep, MPAKTUYECKOTO HCIOIb30BAHUS PA3TUYHBIX HCTOYHHUKOB SHEPTUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne Qu3NKu Ha YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs HAMNpPaBJICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesympraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyudatomerocst 0yayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSI:

) mposiBJICHHE WHTEPECca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (pr3uvecKon
HayKH;

] IEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX -(DU3HUKOB,;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAUUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C MTPAKTHYCCKUM MMPUMEHEHHEM JTOCTHKEHUHN (PH3UKH;

[ oco3HaHME BaKHOCTH MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[ BOCHIpUSTHE 3CTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

[] oco3HaHWE IIEHHOCTH (hU3MYeCcKOl HayKM Kak MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

] pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, HHTEPECA K UCCIEeI0BATENbCKON AeSITENbHOCTH;
5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAJIBHOTO 0J1ar0NOJTyYHA:

[] oco3HaHHWE IIEHHOCTH Oe30macHoro obpa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, c
ANEKTPUUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

() chopMHpOBaHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
XK€ MpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[J aKTUBHOE y4aCTHE B PEIIEHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH, 00pa3oBaTeIbHOM
OpraHM3alfif, TOopoJa, Kpass) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBICHHOCTH,
TPEOYIOIHMX B TOM YHCIIEC U (PU3NUECKUX 3HAHHM;

) “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

(] opueHTalys HAa NPUMEHEHHE (PU3MUECKUX 3HAHWUW JUIsl pEIIeHUs 3adad B 00JacTH
OKpYKaroIel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKH WX BO3MOXHBIX TOCJEICTBUN
JUTSL OKpYKaIOIEn Cpebl;

) oco3HaHME TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U yTel UX pPeIIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAJIBLHOI M PUPOHON CPeabI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIOJHEHUU MCCIEAOBAaHUNH U IPOEKTOB
(u3MUECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

(] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTS;

[J moTrpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4YHCIEe (DOPMYyIUpPOBATH HJCH,
MTOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[] oco3Hanue Ne(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHupOBaHUE CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHMIA;

e [J cTpemiieHHME aHAIM3MPOBATh M BBIABIATH B3aUMOCBA3M MPHUPOJIBI, O0OLIECTBa U
HSKOHOMHKH, B TOM YHCJI€ C HUCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

e [] OmEeHKAa CBOUX JEHUCTBHM C YY4ETOM BIMSHUS HA OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEHMS MpOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJbHBIE YUeOHBIE IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE TEHCTBUS.

Ilo3naBaTe/IbHBbIE yHHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue a1eCTBUS:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAINN, OCHOBAHUS JJI1 00OOIICHHUS
U CPaBHCHUS;

BBIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6JHOI[CHI/I$IX, OTHOCAIINXCA K (1)I/ISI/ILI€CKI/IM SIBJICHUAM,

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU H3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUN W
IPOLIECCOB, JeNaTh BBIBOABI C WCIIOJIB30BAHUEM JEIyKTUBHBIX W WHIYKTHBHBIX
YMO3aKIJIIOYEHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NYECKUX BEIUYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHOW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

MCITIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHNS,

OPOBOAWTH IO CAMOCTOSITENIbHO COCTABIEHHOMY IUIAHY OMBIT, HECIOXHBIN
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SBJICHHS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpPMAIHIO, TTOTYYEHHYIO B XOJ€
MCCJICIOBAHMS WIIH SKCTIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 1O  pe3yjabTaTaM
POBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTajbHEHIIIee pa3BUTHE (HU3UUYECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPETOIO0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpoChl MPH TOHWCKE W OTOOpe
UH(POPMALIMU WU TAaHHBIX C YYETOM MPEUI0KEHHON yueOHoM (hru3nyeckoi 3a1auu;
aHaATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy MpeAcTaBiIeHUs HH(opManuu u
WIIIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMM, JUarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHuKkaTuBHbIE YHUBeEpPCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0Jic OOCYXJEHHsS Y4eOHOro MmaTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBHICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIIeHUE 3a/1a4U U MOJIep)KaHue OJIarokKeJIaTeTbHOCTH OOIICHHUS,
COTOCTABJISITh CBOU CYXKICHHS C CYXACHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
0OHapyXUBaTh Pa3INYMe U CXOJCTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyOJIMYHO  TIPEACTABISATh  PE3YJAbTAThl  BBIOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHMMATh M WCIOJh30BATh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOU pPaOOTHI
IIPY PELICHNU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

NPUHUMATH 1€ COBMECTHOW JIEATEIHPHOCTH, OPTraHW30BHIBATH JCUCTBHUS IO €&
JOCTHKEHUIO: PACIPEIeNIATh POJIM, 00CYXKIIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTaTra IO CBOEMY
HAIPaBJICHUIO U KOOPIAWHUPYS CBOU JICHCTBHSI C IPYTUMH WICHAMUA KOMaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKIaJAa B OOMUH TNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO COPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y‘leﬁﬂble JeicTBUS

Camoopranusanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaUsX, TPEOYIOLUINX Ul PELICHUs
(bu3nUecKux 3HaHUM;

OPUEHTUPOBATLCA B Pa3IMYHBIX MOAXOAAX MNPUHATHS PEIICHUH (MHIUBUAYAIbHOE,
IPUHITHE PELLICHUS B TPYIIE, IPUHATHE PELICHUN IPYIIION);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMs C Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIJIaraéMble BAPUAHTHI PEILICHUN;

JiesaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPO.TIb, IMOIMOHAJILHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpEeUIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATH TPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) pe3yabTaToOB JAEATeNbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE B XOJ BBINOIHEHUS (PU3HUUECKOTO
UCCJIEIOBaHMSI MJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO APYroro yejoBeKa B XOJ€ CIopa WK JAUCKYCCUU HAa HAyYHYIO
TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpHU peuleHHHn (GU3MYEeCKHX 3ajad WIH B
YTBEPKICHUAX Ha HAy4YHbIE TEMBI M TAKOE K€ IIPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATDBI



K koHiy oOyuenuss B 7 kJjacce NpeaIMETHbIE pe3yabTaTbl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

WCIIOJIB30BaTh TOHSATHS: (PHU3WYECKHME W XUMHYECKHE SBJICHUS, HaOJIOICHHE,
IKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CAUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJA,
arperaTHbIE COCTOSIHMsI BellecTBa (TBEpIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUECKOe
IBIDKCHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJIUHEHHOE),  TPacKTOpHs,
paBHOJEHCTBYOIIAs cwia, naedopmanus (ympyras, IUIacTHYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

pasznu4ath sBieHus (auddy3us, TermIoBoe IBMKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JIBUKECHHE, WHEPLHMS, B3aWMOJICHCTBUE TEJ, PAaBHOBECUE
TBEPABIX TEI C 3aKpPEIUIEHHOW OCBIO BpalleHUs, Iepenada JaBJICHUS TBEPIBIMU
TeJaMHU, KUAKOCTIMHU U ra3zaMmu, aTMoc(epHoe JaBieHne, IIaBaHue TeJl, TIPEeBPaIICHUS
MEXaHUYECKON IHEPTUH) TI0 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIHNX JaHHOE PU3NIECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YICHHBIX (DM3MUECKUX SBICHUH B OKPYKAIOIIEM MHpE, B
TOM 4ucie (pU3UYEeCKHe SIBICHUS B MPHUPOJAC: MPUMEPHI JBIKECHUS C Pa3INYHBIMU
CKOPOCTAMH B KMBOW M HEXKHBOW NpPUPOJE, NECUCTBUE CUJIBI TPEHHUS B MPUPOAEC U
TEXHUKE, BIHMSHUE aTMOC(HEpPHOrO JaBJICHUS Ha >KUBOW OpraHU3M, IUIaBaHHUE PbIO,
pbluaru B TeJie YeIOoBEKa, MPHU 3TOM IEPEBOJUTH MPAKTHUUECKYIO 3a7ady B YUEOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTMCHIBATh M3yUCHHBIC CBOMCTBA TEI U (PU3NUICCKUE SBIICHUS, UCIIONB3YS (PU3NICCKUE
BENTMYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpeMs, IMYTh, CKOPOCTb, CPEIHSA
CKOpOCTb, CHUJIa YIPYTrOCTH, CHUJIA TSDKECTH, BEC Tella, CWia TPEHHUs, HABIICHUE
(TBEpHoOro Tema, >KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIa, MEXaHWYeckas padora,
MOIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbL, KOX(PQUIMEHT TIOJIC3HOTO JCUCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), IPU OMHUCAHUH TPABHIHHO
TPAKTOBAaTh (PU3NYECKUI CMBICI HCIIONb3yEeMbIX BEIMYNH, UX 0003HAYCHUS U €TUHUIIBI
bu3nYeCKUX BEIMYUH, HAXOAUTH (POPMYNbBI, CBA3BIBAIONINE MAHHYIO (PU3UYECKYIO
BCIIMYMHY C JPYTHMH BEIMYHMHAME, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYHH,

XapakTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS U TPOIECCHI, HCIOIb3YS
MpaBuia CIOKEHUsI cuil (BIOJL OJHOM MpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH
Apxumena, TpaBUIO paBHOBECHS pbldara (0J0Ka), «30JI0TOE TMPABUIO» MEXAHUKH,
3aKOH COXPaHCHHUS MEXaHMYECKOM DJHEpPruu, IMpPU OTOM JaBaThb CJIOBECHYIO
(GhOpMyYITHMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMAaTHIECKOE BBIPAKEHNUE;

OOBACHATh (M3UYECKUE SIBJICHUS, MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyalMid MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-
CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTIOrHUeCKUX IIaroB ¢ Omopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemiate pacdy€THble 3amaud B |—2 JCWCTBHS, WCMONB3yS 3aKOHBI U (DOPMYIIHI,
CBs3bIBAlONIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHAJM3a YCJIOBHS 3aJaud
3aMMChIBaTh KPATKOE YCJIOBHE, IMOACTABIATh (U3MYECKUE BEIMYUHBI B (HOPMYJIBI U
MPOBOAMTH PAcU&Thl, HAXOJUTHh CIPABOYHBIC NaHHBIC, HEOOXOAMMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMyUYEeHHOU (DU3NUECKON BEIIMUUHBI,



pacrio3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PpEHIMTh MPH HOMOIIM (HU3HYECKHX
METOJ0OB, B OINMCAHMM MCCIECNOBAHUSA BBIICIATE IPOBEPAEMOE IPEIIOJIOKEHUE
(runotesy), pas3iInyaTb W HHTEPIPETUPOBATH IOJYYEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeTaTh BBIBOAKI 110 €TO PE3Y/IbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NUECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSiEMble MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH TPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tela, 00b&éMa, CUJIBI U
TEMIIepaTypbl C MCIOJIb30BAHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DPH3WYECKON BETUYHHBI OT JIPYToMl C
MCIIOJIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TPEHUS OT IUIOLaau
CONIPUKOCHOBEHMSI TeJl, CWJIbI YNPYTOCTH OT YIJIMHEHMs NMPYXKHUHBI, BBITAIKUBAIOLIEH
CuIbl OT OO0BEMa MOrpyKEHHOM 4YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCIOBMHM paBHOBECUS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs, cleaysl NPeIoKEHHOMY IJIaHy, (PMKCUpOBaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE TPEUIOKEHHBIX TaOIHIl W TPaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3Y/IbTaTaM UCCIIEIOBaHMUS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWJIA TPEHHUsS CKOJIBXKEHHUS, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIas Ha MOTPYKEHHOE B HKHUAKOCTb TEJO,
KO3 QHUIMUEHT TOJE3HOTO ACWCTBUS MPOCTHIX MEXAHHW3MOB), CIEAYS MPEIOKEHHOU
MHCTPYKIHUU: IIPU BBIOJIHEHNU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE MICKOMOM BEJIIMUMHBL,

coOmoaTh TpaBWja TEXHUKH 0e30MacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OApOMETp, phluar, NOJBMKHBIM U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUMBI JEHCTBHS HW3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAaHUA (B TOM 4YHCIE: MOIIIUIHUKU, YCTPOICTBO
BOJIONIPOBO/IA, THAPABIMYECKHUH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), UCMONb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MH(MOPMAIMIO O TMpUMepax) MPaKTHYECKOrO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUHM B TIOBCEJHEBHOW KM3HM M OOecredeHus
0e30MacHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleu cpere;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB MH(opmanuu B lHTepHeTe B COOTBETCTBUM C
3a/laHHbIM TIOUCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPaBHEHUS



pa3IMYHBIX UCTOYHUKOB BBIIENIATh HH(OPMALIHMIO, KOTOpas SBJISIETCS MPOTUBOPEUYNBON
WA MOXeET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIIOJHEHUN y4eOHBIX 3a/laHUIl HayyHO-TIOMYJISIPHYIO JINTEpaTypy
($U3MUECKOro Co/Aep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh MpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MHCbMEHHbIE U YCTHBIE COOOLIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM 4UCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHHUS O Pe3ysibTaTax MPOEKTOB MM yUEOHBIX UCCIICAOBAHUM, IPH ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALIUEN;

IIPYU BBIIIOJIHEHUU YYEOHBIX NMPOEKTOB M MCCIENOBAHUM PACIPENEsATh 00S3aHHOCTH B
IPYyNIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a/1a4aMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTh TI'PYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHECHUE OKPYKAIOLIUX.

K koniy oOydeHnus B 8 kjacce mpeiIMeTHBIC pPe3yJabTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JAUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUYECKHUH TOK, MArHUTHOE
TOJIE;

paznuuath SBIEHUs (TETUIOBOE pACHIMpPEHHE M CXKaThe, TeIUIomnepenaya, TEIIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCAallUs,
TJIaBJICHUE, KPUCTAJLTU3ALIMS (oTBepaeBaHue), KHUIIEHUE, TemIonepeaayda
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINHUCAHMI0 MX XapakTEepHBIX CBOWNCTB W HA OCHOBE OIBITOB,
JTEMOHCTPHUPYIOUIUX TaHHOE (DU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nUecKue SBICHUS B TMPUPOJEC: IMOBEPXHOCTHOE HATHKCHHE W
KaMWUISpHBIE SIBICHUS B NPHUPOAE, KpUCTAUIbl B mpupone, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa,
DJICKTPUYECKUE SBIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJId, Apeid MOJIOCOB, POJIb MATHUTHOTO TIOJS IS KU3HH Ha
3emiie, ONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA TET U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, yJeTbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yAelIbHAsI TEIUIOTAa CrOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO31YyXa, JJIEKTPUUYECKUU
3apsii, CUJla TOKa, OJJIEKTPUYECKOE HaNpsDKEHUE, COMPOTUBJICHUE IPOBOJHUKA,
yIIeJIbHOE CONPOTUBIICHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKMCAHWU TMPABUWJIBHO TPAKTOBATh (PU3MYECKUII CMBICI HCIIOJIb3YEMBIX BEIHYUH,
0003HaYCHHS] M SAWHUIBI (DU3MYECKUX BEITHUYHMH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (QHU3UYECKYl0 BEIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKHe SBICHHUS M MPOIECCH, HCIONb3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUs BEIECTBa,
INPUHIUI CYMEPIO3UINK Mojied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHEHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alKChIBaTh €ro
MaTEeMaTU4YECKOEe BBIPAXKECHUE;

OO0BSACHATH (pU3MUECKHE TMPOIeCChl M CBOICTBa Tel, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaIui MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYHMHHOCIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JIOTMYECKUX IIaroB C
oropoif Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3NUYECKHUX SBICHUHN, GPU3NIECKUX 3aKOHOB MJIH
3aKOHOMEPHOCTEH;

pemiate pacd€THble 3amadd B 2-3 JACWCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJayu
3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIIATh HEJIOCTATOK JIAHHBIX JUISl pELICHUsS 3aJauH,
BBIOMpATh 3aKOHBI M ()OPMYJITBI, HEOOXOUMBIE JIJIsl €€ PeIleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAYCHHE (DU3MYECKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUINISCKUX
METO/IOB,  HCIOJIb3ysd  ONHCAaHUE  HWCCJICAOBAHMS,  BBIACIATH  IPOBEPSIEMOE
MIPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOpSAJKA MPOBEICHUS HCCIEIOBaHUS,
JienaTh BbIBOJIBL;

MPOBOAMTDH OMBITHI MO HAOMIOCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUISpHBIC SIBJIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMma,
TEeMIIepaTypbl, CKOPOCTH TIPOIIeCcCa OCTHIBAHUS U HATPEBAHUSI TIPU U3TYUYECHUH OT LIBETA
U3NMy4aronie  (MOriaomaroieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAA €€ TOBEPXHOCTH, OJIIEKTpHU3alus Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3apsI0B, B3aMMOJICUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH TTOCTOSIHHBIX MarHUTOB, I€MCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MpPOBEPSiEMbIe TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY U3 TMPEIJIOKEHHOTO OOOPYIOBaHUS, ONMHUCHIBATH XOJ[ OIBITA |
(GbopMyIUPOBATh BHIBOJIBI;

BBITIOJTHSITh TPSIMbIE U3MEPEHUsSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CHJIBI TOKAa, HAIPSDKEHUS C HWCIOJIB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
Gu3NYECKUX BENUYHMH, CPAaBHMBATh pPE3yJIbTaThl W3MEPEHUH ¢ yu€TOM 3aJaHHOUN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH UCCIIECIOBAHUE 3aBUCHMOCTH OJHOW (DM3MUYECKON BENTWYHHBI OT APYroM C
UCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUSI MPOBOJAHHKA OT
€ro JUIMHBI, TUIO[AJAN MOMEPEYHOr0 CEYEHUs U YIAEIbHOTO CONPOTUBIICHUS BEUIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJYILErO Yepe3 MPOBOJHUK, OT HAMPSKEHUs HA IPOBOJHUKE,
UCCJIEI0BAHUE TOCIIEIOBATEIBHOTO U MapauIeNIbHOTO COEIMHEHUM IPOBOJHUKOB):
IUTAHUPOBATh MCCIICIOBAHNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEILys



MpeJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl MOTYYEHHOM 3aBUCUMOCTU B BUJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIICIOBAHNUS;

® [POBOJIUTH KOCBEHHBbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHIKA, pab0oTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcoOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
MPEJI0KEHHOW HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHE BEIHUNHBI,

e coOmonaTh MpaBWJa TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000opyI0BaHNEM;

® XapaKkTepu3OBaTh MPHUHIMUIBI JEUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPON HAa WX ONHUCAHMs (B TOM 4YMCIE: CHUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK DIIEKTPHUUYECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HarpeBaTeIbHBIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUYECKHE TMPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JIEKTPOABUTATENh
MOCTOSTHHOTO TOKA), HWCIONb3Yysl 3HaHUA O CBOMCTBaxX (U3MUECKUX SBJICHUA U
HEo0X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHWE YCTPONCTBA U U3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTeNbHBIM U MapauleIbHbIM COETMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB AIIEKTPHUECKUX IIeTICH;

® TMPUBOAUTH TpHUMEpPHl (HaXOAWTh HWHGOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCTIONIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KM3HHM IS 0OECredeHUs
0e30MacHOCTH NpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi M COONIOJICHHS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYXKarollleu cpere;

® OCYIIECTBIATh MOMCK HH(poOpManuu ¢undeckoro coaepkanusi B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NYTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMAIIUIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCTOJB30BATh NP BBHITOJHEHUN yYEOHBIX 3a/JlaHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EepKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth HHTepHer,
BJIaJeTh MpHEMaMH KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHs, 00o0Imas
UHPOPMALIAIO U3 HECKOJHKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISTh  Pe3yiabTaTbl MPOEKTHOM WM HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKATh BHICTYIICHHE MTPE3EHTAIIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCICNOBAaHUNA (PU3NUYECKUX IPOLECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJIaA B  JEATENHOCTb  TIPYIIBL,  BBICTpAaUBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 kjacce npeiMeTHbIC pe3ysbTaThl HA GA30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTeMa OTCu€Ta, MaTepualbHash TOYKa, TPACKTOPHUS,
OTHOCHUTENIbHOCTh MEXaHHUYECKOIo JABMKEeHHUs, nedopMarus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIAOTO Teja, paBHOBECHE,
MEXaHUYeCKue KoJliedaHWsi W  BOJHBL, 3BYK, HMHOpPa3ByK U  yIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWsS W ToronieHus, anbda, Oera- M ramma-
U3IIy4€HHUS], U30TOIbI, SiFIepHAst DHEPreTHKA;

pasziuuaTth SiBJIeHUs (pPaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIMHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHUE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kose0aTeNbHOE JIBIDKEHHUE (3aTyXalllhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTPaHECHHE,
OTpaXeHHE U MPEIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHNE CBETA, Pa3I0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHHE JHHEHMUATOr0 CHEKTpa H3Iy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaroleM Mupe (B
TOM uHclie (U3UYECKHUE SIBIICHUS B TIPUPOJIC: MPHIIMBEI U OTJIUBEI, JIBFDKEHUE TIIAHET
ConHe4yHOM cUCTEMBbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE  JICUCTBHE  BUIAUMOTO,
yIBTPapUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢doH, KOCMHUYECKHE IIy4d, pAAHMOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
NeiCTBUE PaIMOaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4eJoBeKa), PU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3aJady B Y4eOHYIO, BBIACISATH CYIICCTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh M3yUCHHBIC CBOMCTBA TE U (PU3NUCCKUE SBIICHUS, UCIIONB3YS (PU3NICCKUE
BEJTMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CUja YIPYroCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MAaJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHS CKATOW MPY>KUHBI, KHHETUYECKAast
DHEprus, TOJHAas MEXaHW4ecKas HSHEprusi, MepuoJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), IPU OMUCAHWU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIWHHUIBI (DU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEITUYHMHY C JIPYTUMH BEIMYMHAMHU, CTPOUTH
rpaduKu H3y4YEeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUsI HPHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIMHU CHUJI,
MIPUHLUIT OTHOCUTEIBHOCTH [ 'anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W IMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHMS 3apsAIOBOTO U
MacCoOBOTO UHMCEN TMpU SACPHBIX peaklUusX, IpU HTOM JaBaThb CIIOBECHYIO
(GhOopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MUECKUE MPOLECCHl W CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyalluli  TPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

peuaTh pacu€THbIE 3a/1a4u (ONMUPAIOIIHUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3YS
3aKOHbI U (OpMYIbI, CBsI3bIBaIONIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHalIHM3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATh HEAOCTAIOUINE MU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYEHUS
(U3UYECKON BETMYUHBI;

pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO pEIIUTh NpPU TOMOUIM (PU3UIECKUX
METOJIOB,  MCIOJNB3ysd  ONHCaHHE  MCCICAOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
MPENONIOKEHNEe, OILIEHWBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEI0BaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

MPOBOAMTH OMBITHI MO HAOMIONECHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKHX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAaATHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/Ibl MaJIbIX KOJIEOaHUM, MPSIMOIMHEWHOE paclpOCTpaHEeHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBETa B CHEKTpP, W3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHWsI MpeaMera B coOMparomiel JIMH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO Habopa 000PYAOBaHUS, OMMCHIBATH X0 OMbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

OPOBOJIUTH NPU HEOOXOAMMOCTH CEPUI0 TPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3HaYCHHE W3MepsAeMON BEeMWYHMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTENHHOTO PUOopa);

IIPOBOJUTH HWCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXEHHUS CBETa OT yrja HaJeHus u
yIi1a MPeIOMIICHHSI OT yTJia MajJCHUs): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBATH pe3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nuecKux BEIUYMH B BHJE TAOMUI] U rpaduKOB, AeIaTh BBIBOJIBI 110 pe3ybTaTaM
UCCIIEIOBaHMS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHHUs (U3UUECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOITHOCTh, YacTOTa M TEPHOA KOJeOaHWH MaTeMaTHYECKOT0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomield JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl NMPeJIOKEHHON MHCTPYKIMH, BBIUMCIATH 3HAUEHUE BEITUYHUHBI U
AQHAIM3UPOBATh IIOJYYEHHBIE pe3yJlbTaThl C Y4YETOM 3aJaHHOW MOTrPEHIHOCTH
U3MEPEHUI;

coOmoIaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢  JabopaTOPHBIM
obopynoBaHueM;



pa3ianyaTh OCHOBHBIC NMPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENCH: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO0, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
MJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIIUOMETP, TaTYUKU MOJIOKEHUS,
pPAcCTOSIHUS U YCKOPEHMSI, paKeTa, 9X0JI0T, OUKH, IEPUCKOII, (oToanmapaT, ONTHICCKIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE€ PUCYHKH U3YUYEHHBIX TEXHHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUS M300paKEHUH B ITUIOCKOM
3epKajie ¥ coOMparouieil TuH3e;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh HWHPOPMAIUIO O TMpPHUMEpax) MPAKTHIESCKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30MacHOCTH TpHU OOpalieHHH ¢ OpuOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKarolleH cpese;

OCYIIECTBIISITh TOWUCK WHpopManuu (Qu3uveckoro coaepkanuss B HHTepHETE,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh IyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM WHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIONIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(buU3MYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIQJICTh TPHEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TMCHMEHHBIE U YCTHBIE COOOINECHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJIMYHO TMPEICTaBIATh
pe3yNIbTaThl MPOSKTHOM MM HUCCIENOBATENbCKON NEATENbHOCTH, IPU 3TOM T'PaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM TMOHATUWHBINA ammapar W3y4aeMoro paszziena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
YISHIEA © Hayka O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAay4HBIN METO/ MTO3HAHUS 2 1 bubmmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [lepBoHayaibHbIE CBeIeHUSI O CTPOEHHUH BellleCTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICMICTBUE YaCTUIL 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 hgpil;llc;:.e;(lsi.ru 175416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHUUeCKO€E OBIKEHUE 3 nommorexa O

https://m.edso0.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
3.2 WNuepuwmsi, Macca, MIOTHOCTH 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
: .B 14 2
33 Cuta. Buget it https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 HMasnenue. llepenaya naBieHuss TBEPAbIMU 3 bubmuoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
42 flapterne xuaKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 Amocheproe rapierme 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a HA NOrpYKEHHOE 7 3 bubnnorexka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MOIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexaHH3MbI > 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexartiecias SHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kounrpoabusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. TensioBbie siBJICHUSA
bubmuoreka [JOK
1.1 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paspnen 2. DiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN AMEKTPUIECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHATHAS HHYKILHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM uu¢poBbie
Ne n/m P Kounrpoabusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3nen 2. Mexanuyeckue KoJie0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRATITTCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTCCRIE BOTHRL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTpOMarHuTHOE MoJie U YJIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 5 bubnmoreka [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgen S. KBaHnToBbIC SIBJICHUA
bu6mmoreka [IOK
1 " 4 1
5 CIyCKAaHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41adas
5.2 CrpoeHue aTOMHOrO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 JICPHPIC peaiiiit https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IM I MOAYJIb
6.1 [ToBTOpenue u o0o0IIEHUE COEPIKAHUS 9 5 bubnuorexa LIOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 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
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IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

®du3nka — HaykKa O IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXﬁHI/I‘-IeCKI/IC, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckue BEIUYHUHEI U UX
HU3MCEPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEpaTypbl IPU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpaA U
JaT4YNKa TeMIEpaTypbl"

Kak ¢u3uka u gpyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

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

Ypok-uccnenosanue "IIposepka
TUIIOTE3bl: JaJIbHOCTD MOJIETA
1Iapuka, mymeHHOro
TOPU30HTAJILHO, TEM OOJIbIIIE, YEM
OosbliIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemiecTBa. ONbITHI,

INIOTHOCTHU

7 JTOKa3bIBAIOIINE TUCKPETHOE bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIeCTBA
8 JIBr>KeHUE YacTHIl BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OmnbITHI IO
9 HaOJIFOJEHUIO TEIJIOBOrO
pacIIUpEeHHUS Ta30B)»
10 ArperaTtHple COCTOSIHHS BEIIECTBA
B3anMocBs3s Mex 1y cBOWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U HX bubnuorexa [JOK
11
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSTHUM BOJBI
MexaHandeckoe JBIKCHHE.
12 PaBHOMEpHOE MiepaBHOMepHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBHYKEHUE
bu6mmoreka [IOK
13 Cropocte. EAuAHLb CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer mytu 1 BpeMEHM IBUKEHUS bubamorexa IOK
https://m.edsoo.ru/ff0a0ae4
Hnepuus. 3aK0H UHEPIUH.
15 BBaPI;):dIOI[efICTBHC Tenpllclalc pUYMHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
IInorHocTh BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl B 00BbeMa Tella 1Mo ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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https://m.edsoo.ru/ff0a0fee

Jlaboparopnas pabota

17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Temay
18 Pemenue 3anau mo teme bubmuoreka [JOK
"[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepuCTUKa
19 B3auMozeicreug tein. Cria
ynpyroctH. 3akoH ['yka
Jlaboparopnas pabota «/3yueHue
3aBUCHUMOCTH PACTSKCHHUS
20
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)
21 SBnenune Tarorenus. Cuia TSHKECTH
22| v nenn B rem. Pemerme Bnmmorexs I1OK
https://m.edsoo.ru/ff0al1778
3aga4 no teme "Cuna tsokect"
Cwuiia TshKecTH Ha WX TUTAHETaX.
23 dusnyeckue Xapalf’ll?ey;I/ICTHKI/I bubmorexa IOK
https://m.edso0.ru/ff0a1502
IJIaHET
24 N3mepenue cuit. Jlunamomerp Bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnoskeHHe IBYX CHJI, HallpaBJICHHBIX
26 10 OJTHOU nﬂpﬂﬁ)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
97 Pemenue 3amau mo reme

"PaBHonelicTByrOMmas cuin"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHue CKOJIbKEHUs U TPEHUE

28 nokos1. TpeHue B mpupoe u bubmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopnas padota «3yueHue
3aBUCUMOCTH CHUJIBI TPCHUS
29 CKOJIbXKCHHUS OT CI/IJIEIp JIaBJICHUS U bubmiorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MTOBEPXHOCTEH
30 Pemenue 3agau Ha onpenenexHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenune 3aga4d no temam: «Bec
31 tena», «['paduueckoe n3oodpakeHue bubnuoreka [IOK
cuiy, «CUmsl», https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
«MexaHH4YeCKOoe IBHKEHUE,
32 «Macca, II0THOCTBY, «Bec Tenay,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cuib»
33 Hasnenue. CriocoObl yMEHbIIIEHUS U bubnuoreka [IOK
yBEJIIMYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 L[HaBJIeHI/I;I rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
[Tepenaua naBiieHust TBEPABIMU
35 TeJ'II;I\fI/I, )KEJIKOCTfIMI/I u fiaMH. bubmmorexa LIOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackams
36 JlaBieHne B )KHAKOCTH U Tase, bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[eﬁCTBHeM CHIJIbI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B )KMJIKOCTH M ra3e. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
38 Coobmarommuecst Cocy bl bubmorexa HOK
https://m.edsoo.ru/ff0a2970
39 IMunpanmueckuii mpece Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuHeBon
XKHUJIKOCTHBIH HAcOC
Atmocdepa 3emmu. [Tpuunnbt
CYIIECTBOBAHHUSI BO3 HOI1
41 O}(;I(I)-IJ'IOIIKI/I 3emuu. 3;};/IHSI/IMOCTB Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBJICHUS OT BHICOTHI
HaJ YPOBHEM MOpsI
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JaBJICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro bubnnorexka [HJOK
nasnenus. OnbIT Toppruerum https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 JaBJICHUS OT BI)ICOTIj)HF;JI YPOBHEM bubmorexa [JOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuorexa [IOK
45
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo teme "
AtmoctepHoe naBieHue"
47 JleiicTBrE KUIKOCTH U Ta3a Ha bubnmuotexa [JOK

MOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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ApxumenoBa cuia

Jlaboparopnas pabota
«OrnpeneneHue BbITAIKUBAIOLIEH

bubmuoreka [JOK

48 CHJIBI, JICUCTBYIOIICH Ha TeJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH)»
JlaboparopHnast paboTa 1mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Tena B ];HOI[G oT 00bEMa Bubmorexa LIOK
3 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh YaCTH
Tena»
50 [InaBanue Ten Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabora
"KoHncTpynpoBanue apeomeTpa Ui
51 KOHCTPYHPOBAHUE JIOAKH U
OmpecIIeHuE eé
Ipy30M0abEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlimaBanue cynos. bubnuoreka [IOK
BosayxoruiaBanuey, «JlaBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
KonTponbhas pabota no teme
53 «/laBrneHue TBepaBIX TEN,
KHUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
> Mexartieckas padota https://m.eds00.ru/ff0a3f82
55 MomnocTs. EqUHUIBEI MOIHOCTH bubmorexa HOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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56

VYpok-uccinenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o jectauie"

57

58

59

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cun Ha peiuare

Prruaru B TexHuke, ObITY U IPUPO/IE.

Jlaboparopnas pabota
«HccnenoBanue yciIoBAN
PaBHOBECHSI pbIYara

Pemenue 3agay mo TeMe «Y CIOBUS
paBHOBECHSI pblUara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT mone3noro neicTpus
MexaHu3ma. Jlaboparopnas pabora
«13mepenue KIIJ[ HaknoHHOM
MJIOCKOCTH

0.5

61

Pemenune 3ama4d no teme "Pabora,
MotrHocTh, KIT/"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

62

63

MexaHuueckast SHEprusl.
Kunernueckas 1 noTeHIyagibHas
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"DKCIepUMEHTAILHOE OIIPENEICHHE
W3MEHEHUSI KHHETUYECKON U
MOTEHIMATBHON SHEPTUU NPU
CKATBIBAHUHM Te€Ja IO HAKIIOHHON
MJI0CKOCTH "



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Konrponsnas pabora o reme

65 «PaboTa 1 MOIIIHOCTb. DHEPTHUs» !
P BHEBIN K. Pabot
66 T:Ii:faMI/I H(?I;ZMe "al'\iZXZ}(I:I/ILICCKOG 1 bubmmorexa LIOK
| https://m.edsoo.ru/ff0adee6
JIBHKCHHUE
PesepBHbIii ypok. Pabora ¢
67 TeKcIT)aMI/I ngI;eMe "JlaBeHue 1 bubmmorexa LIOK
N . " https://m.edsoo.ru/ff0a4ffe
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B
PesepBHylit ypok. Pabora ¢
68 TekcTtamu 1o Teme ""PaboTa. 1
MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue A — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OCHOBHBIE TOJIOXKEHUS
MOJIEKYJIAPHO-KMHETUYECKOM bubmuorexa [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYT 1
Mogenu TBEPIAOIO, KUIKOTO U
3 ra3§06pa3H01;H0 COCTO?III{II/If/'I 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHeHHEe CBOWCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOW TeOpHUU
5 Kpucrannuueckue u amopgHbie 1 bubnnorexka [HJOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBFKECHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK

10 Bryet Terutonepe ai https://m.edsoo0.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPUAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
aHeprocoOepekeHus "

12 KomnnuectBo TeruioTel. Y aenbHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabota

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa MPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE00XOIUMMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIACISIEMOT0 UM MPHU
OXJIQXKICHUH
JlaGopaTopHnas pabota

16 "Onpgz[eniHHe I;IHCHLHOﬁ bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus ToIMBa. Y ienbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
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19

Jlaboparopnas pabota
"OnpeneneHue yaelabHON TEMI0ThI
JIaBjieHus apaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Hcnapenue

Kunenue. Y nenpHas temiora
napooOpazoBaHMsI U KOHICHCALIUH.
3aBUCUMOCTh TEMIIEPATYpPBI
KHIICHHUS OT aTMOC(EPHOTO
JaBJICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "OnpeneneHue
OTHOCHUTEJIBHOH BJIa)KHOCTH
BO3ayXxa"

Pemenue 3ana4 Ha onpezeneHue
BJIQ)KHOCTH BO3/1yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOPaHMs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIUTA
OKpY>Karolle cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U IPCBPAICHUSA
OHEPTHH B TCINIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
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KonrponsHas pabora o Teme

28 "TennoBsie siBieHUs. MI3MeHeHHE BrGmmorexa LIOK
. N https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BellecTBa
29 Dnektpuzanus Ten. [[Ba pona
INEKTPUIECKUX 3aPSI0B
VYpok-uccnenoBaHue
30 "DyekTpu3anus TeJ HHAYKIIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumopeiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe moJie.
39 HanpsikeHHOCTD 3J1€KTpUYECKOro bubnnorexa [HOK
1oJ1st. TIpUHIUTT CYTIEePIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX 0NN
Hocwurenu 35eKTpudecKkux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CTpoeHue
aToma
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuorexa LIOK
COXpaHEHHs AIICKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB DJIEKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBHSI €TO
36 cymeZI;BOBaHHsL I/IC;“SI‘IHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlericTBUA SIIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOI'O I10JIA Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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MIPOBOJIHUKYU U JUAICKTPUKU"

DJIEKTPUYECKUI TOK B MeTasuiax,

bu6mmoreka [JOK

39 KUJIKOCTAX M Ta3zax https://m.edsoo.ru/ff0a9838

40 DnexkTpuyecKas Lemnp U eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "N3mepenue u peI;ynHZOBaEI/Ie 0.5 Bubmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTpUUECKOE HATIPSKEHHE.

42 Bonst™merp. JIaboparopnast pabota 05 bubnnorexa [JOK
"H3mepeHue u peryJupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHre NPOBOJHUKA.
43 YIIGJI;I)HOG conpOTI/rI)Bne}II[ne bubmmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTUBIICHUS HpO]fO,[[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUTOIATN TIONIEPEYHOTO
ceueHus u marepuana”
3aBHCHUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa s bubamorexa IOK
https://m.edsoo.ru/ff0aad44a
y4yacTKa LenH
JlaGopatopHnast pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
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IlocnenoBaTenbHOE B napajjicJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIIOKEHHS HAIPSKEHUIN bubmmoreka [JOK
48
NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTopHas padora "IIpoBepka
IpaBuIa JJIs CWIbI TOKA IIPU bubmmorexa [IOK
49
napauieIbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
P
o | Moo e e
P https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOJHUKOB
Pa6
51 SJ?el(c)TT anlfizt(l)(zl:ooi(T)Za 3akoH Bubmiorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
J1ab 0
52 "gnogaziiizz p26(())zabl U MOLHOCTH Bubmorexa HOK
bed b " B https://m.edsoo.ru/ff0ab3e0
3JIEKTPUUECKOTO TOKA
DNEeKTpUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka K KOHTPOILHOM paboTe
"9 X
1o TeMe "DIIEKTPUUYECKHE 3apsi bl Butmmorexa LOK
54 3apspKeHHBIC Tela U UX

B3auMoaecTBus. [10CTOSTHHBIN
NEKTPUYECKUI TOK"

https://m.edsoo.ru/ff0abd2c
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KonrponsHas pabora o Teme
"DneKTpuuecKue 3apsbl.

55 3apspKeHHBIC TeIa M UX Bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abea8
B3auMoAeCTBUSA. [IoCTOSTHHBINH
AJIEKTPUYECKUMA TOK"
56 [TocTosITHHBIC MAarHUTHI, KX
B3aUMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue bubmmoreka [JOK
57 5 | 1 .
I0JIEH TTOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarHuTHOE noJie
58 3eMJIu U €ro 3Ha4YCHUE IS )KU3HU bubmmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbIT OpcTena. MaroutHoe mose
59 3neKTpI/IzeCKI(l)ro TOKa MarHuTHoe Bubmiorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMeHeHHE IEKTPOMArHUTOB B
60 texHuke. JJaboparopnas pabota 05 bubnnorexka [JOK
"N3y4yeHne nqeiicTBUS MAarHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JIs1 HA MPOBOJAHUK C TOKOM"
DNEKTPOIBUTATEIH TIOCTOSTHHOTO
ToKa. Mcnonp3oBanue
3JICKTPOJIBUTaTeICiH B TEXHUICCKUX
61 yCTPOI;'ICTBaX Y Ha TPaHCIOPTE. bubamorexa IOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI ekTpoaBuraress"”
OmnbrTer @apanest. 3akoH
62 ANEKTPOMAarHUTHOW MHIYKIIUH.

IIpaBuio Jlenna



https://m.edsoo.ru/ff0abea8
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

63

64

Onexrporereparop. CriocoObl
MOJTYYCHHUS DIICKTPHUECKON
SHEPruu. DIIEKTPOCTAHIINYU HA
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DJIeKTpUUYECKue u
MAarHUTHBIE SIBJICHUS"

65

KonTponbhas padota no teme
"JJIeKTpUUECKUE U MAaTHUTHbBIC
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

67

68

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenmoBeie
sSBJIeHUS"

PesepBHylit ypok. Pabora ¢
TekcTamH 110 Teme "TlocTosSTHHBIN
ANEKTPUYECKUH TOK"

PezepBHubiii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MaruuTHEIe
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo yacoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema YpoOKa KOHTpOJ‘IbHLIe HpaKanecKHe 06pa3OBaTeJIbele
n/n Bceero H3yYeHUS
padoThI padoTbI pecypcbl

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcueta. OTHOCUTEIBLHOCTh bu6mmoreka [IOK

2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsMoONMHEHHOE bubnnorexa [JOK

3 1
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMonuHeHOe

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTH

5 IIpsAsMosIMHENHOE PAaBHOYCKOPEHHOE 1 bub6nuoreka [IOK
JIBIDKEHUE. Y CKOpEeHHe https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGopaTtopHnast pabota

7 "OmnpeneneHne yCKOpEHUs Teja Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBUKECHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

3 CBobOonHoe mageHue Tei. OnbIThl 1
lNanunes
PaBHOMEpHOE ABMXKEHUE TIO

pHOE A bubmuorexa [JOK
9 okpykHocTH. [leproa u yacrora 1

oOpamienus. JIuneinas u yriaosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTHU

10 LleHTpOCTpEMHUTEEHOE YCKOPEHHE
1 IIepssiit 3axk0oH Hprotona. Bektop bubmuoreka [IOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOzelicTByOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HrroToHa. bubmuorexa [JOK
Cyrneprno3unus i https://m.edsoo.ru/ff0ag982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [HOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.edsg).ru/fanecaZ
16 Pemenne 3agau mo teme «Cuna
YIPYTOCTH
17 fgi;iizzi?er;f:;socm bubmorexa HOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubnuotexa [JOK
18 Cruma Tperi https://m.edsg).ru/fanf?:%S
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
p | T
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbXKEHUS
| o e S
| https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
22 Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO bubnnorexka [JOK



https://m.edsoo.ru/ff0ae612
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

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naIeHUs

https://m.edsoo.ru/ff0af044

Ypok-koHdpeperuus "/[BmxeHue Ten

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ["anaktuku"
Penrtenue 3amau mo teme "Cuia
bubnuoreka IOK
24 TSDKECTH Y 3aKOH BCEMHUPHOTO 1
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTs 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOM TOUYKH.
AOCOIOTHO TBEPIOE TEIIO. Bu6 10K
noInoTeKa
26 PaBsHoBecue TBEpIOTO TENA C
saKperiEHHoiT OI;HO BpanieHis https://m.edsoo.ru/ff0afe36
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOrO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
28 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe
bubnuoreka IOK
29 1o TeMe "MexaHnyecKoe IBUKEHUE. a
B . | https://m.edsoo.ru/ff0b0408
3aMMOJENCTBHE Tell
KonTpomnpHas pabota mo Teme
Bubnuoreka IIOK
30 "MexaHn4ecKoe OBHKEHUE. 1

BsaunmonetictBue Ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6mmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICIICTBHE
39 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIITHOCTh bubmmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
IIpY PaBHOMEPHOM JIBHKCHUU TeJia
110 TOPU30HTAIEHON TTOBEPXHOCTHY
37 CBsi3b 3HEPTUH U PaOOTHI.
[ToTenumansHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KUHETHYECKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3ydenue bubnnoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bubnuotexa [JOK

BoinyxxaeHnbie Kose6aHusl.

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

Pe3onanc

43

44

MaremaTuyeckuil U Npy>KUHHBIN
MasiTHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh

nepuoja KojaebaHui oT KeCcTKOCTH
MPYKUHBI U MAacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabota
«OrnpeneneHue 4acToThl U Neproaa
KOJICOAHUH TIPYKHUHHOTO MasTHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI TPy3a»

Mexaunueckue BoiaHbl. CBOKMCTBA
MEXaHU4eCKUX BOJIH. [IpogosbHbIE U
MIOIIEPEYHBIE BOJIHBI

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeilicMuueckre BOIHEI"

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepenmus "YapTpazByk u

bubmuorexa [JOK

53 uHOPa3BYK B IPUPOIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
.y Honrom:gca K KOHTPOJILHOH padoTe BuGmiorexa LIOK
o TeM KOHBI COXPaHCHHUS.
N?exZH;qe:K:e KO(J:I(;6I:1211{I/I€;I 1 BOJIHBI" https://m.eds00.1/THOb25T0
KonTponbhas pabota no Teme
55 "3aKOHBI COXpPAHCHMS.
Mexannueckne KoineOaHus: U BOJTHBI"
56 DJIEKTPOMAarHUTHOE IOJI€. bubnnoreka [JOK
DJeKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb30BaHuE IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
YPOVK-I/ICCJ'ICI[OBE[HI/IC "N3yuenne Bu6morexa LIOK
> ;zﬁ;c;;:;z%i?:gﬁT;z ;;)IJ::”C https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JJINHBI
AIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHast IPUPO/ia CBETA. BuGmorexa LIOK
ol CCBKO";C"TZT;’;‘ZGT?' Bomosie https://m.edso0.ru/ff0b31d0
Hcrounnku ceera. [IpsamonuneitHoe
62 pacnpocTpaHeHue CBIe)Ta. 3arMeHus bubmmorexa LIOK
Coia u Ty https://m.edsoo.ru/ff0b3658
63 3aKOH OTpa)XEHMsI CBETa. 3epKaJa. bubnuoreka [IOK



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
https://m.edsoo.ru/ff0b3658

Pemenue 3agau Ha npuMeHEHUE
3aKOHa OTpPaKeHUsI CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomnenue cera. 3akoH

bubmuoreka [JOK

o4 NPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
cBeta. Mcroap30BaHuEe OJTHOTO bu6mmoreka [IOK
65
BHYTPEHHETO OTPAXEHHUS B https://m.edsoo.ru/ff0b3c5c¢c
OTITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MPETOMIICHUS] CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHule "BO3yX-
cTekno""
Ypok-koHpepeHIus
"Hcnonb30BaHuE MOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTyeckas cuia JIMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bubnumoreka [IOK
69 [TocTpoenne N300paXKeHUH B IMH3aX https://m.edsoo.ru/ffob4dda
JlaGoparopHas paboTa
70 "Onpenenenne GOKyCHOTO bubmuorexa [JOK
PacCTOSIHHS U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmnoreka [JOK

JMH30BbIe TPUOOpPH"

https://m.edsoo.ru/ffOcOa7e



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

I'ma3 kak onruueckast CHCTEMA.

bubmuorexa [JOK

72 3peHue https://m.edsoo.ru/ff0b4684

73 Ypoxk-kordeperuus "leexTst
3penus. Kak coxpanurts 3peHue"

Pasnosxenue 6enoro cBera B CHEKTP.

74 Omnpwitel HetoTona. CoxxeHue bu6mmoreka [IOK
CIEKTPAIbHBIX IBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110

A3JI0’KEHUI0 OENIOT0 CBEeTa B CIEKT
75 i BOCHPUSTHUIO 1IBETA IPEIMETOB ’ bubmmorexa [IOK
https://m.edsoo.ru/ffOcOe2a
Py UX HAOTIOACHUU Yepes
[BETOBbIC (QMIBTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa cBeTa: AHCIEpCHs,
uHTepdepeHiys u audpaxus”

77 Omneitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJeb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Monenb atoma
bopa
Hcnyckanue 1 OTJIOIEHHE CBETa

79 aTOI\ZOM. KBaHnThbI. HHLueﬁanLIe Bubmiorexa LIOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 Ypok-npaktukym "Habnronenue bubnmoreka [JOK
CHEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550

81 PamnoakTHBHOCTE U €€ BUJIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CrtpoeHne aTOMHOTO s7pa. bubnuoreka [IOK



https://m.edsoo.ru/ff0b4684
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

Hyxnonnas monens

https://m.edsoo.ru/ff0c18ac

83 PanroakTuBHBIE TPEBpaIICHHUS. bu6mmoreka [IOK
H3oTorsr https://m.edsoo.ru/ff0clald

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"PainOaKTHUBHBIC MTPEBpaIIeHUs" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
Ypok-koHdepeHIus

86 "lfa,I[I/IoaKngII)-IbI: U3ITy4eHUS B bubmmorexa [IOK

| https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SlnepHble peakuu. 3aKOHbI
87 coﬂxlfr))aHeHIE;I 3a1:»m0130r0 u Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "SnepHbie
peakiuu"

90 Peakuuu cunresa u nenexus saep. bu6mmoreka [JOK
Hcrounnku sneprun ComHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
VYpoxk-koupepennus "AnepHas

01 sHepreTuka. JlercTBus
paZlOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHU3MBbI"

[ToaroToBka K KOHTPOJIBHOM paboTe

92 1o TeMe "DIJIEKTPOMArHuTHOE MOJIE. bubnuorexa [JOK
DJIeKTPOMArHUTHBIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBric saBicHus"

93 KonTponbhast pabota no teme

"DIeKTPOMarHUTHOE TIOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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

DJIeKTPOMArHUTHbIE BOJIHBI.
KBauroBrie asBienus"

[ToBTOpenue, o6oOIICHNE.

bubmuoreka [JOK

94 Jlab 0
| N OpaTOpiIHe pa OTB: HoKYpey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten
IT 0600 .P
95 pacteriax i cadcersenmu s biorera LIOK
P " fl https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MPoUEecChl
IToBTOpenue, 0600IIeHNE. Permenue
96 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 bubmuorexa [JOK
o Teme "KITJI TernoBbIx https://m.edsoo.ru/ff0c2a22
nsurareaei"
O bimorera LIOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekrpoycranoBok"
B | Taboparepm puions no 5pe binorera LIOK
| PATOPHKIE P | pey https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBJICHUS
o | s vt P
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHKE
II 600 . Pa6
100 texcrawit o reve "KoncGaun 1 bitnorera LIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
o [ToBTOpeHwue, 0606{.'1_ICGHI/IC. PaGora ¢ BuGmiorexa LIOK
TekcTamu 110 TeMe "CBETOBBI
eKe " 0 TeMe LBETOBHE https://m.edsoo.ru/ff0c3044
SIBJICHHS
102 [ToBTOpenwue, 0600meHue. Pabora ¢



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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

TekcTaMu 110 TeMe "KBanToBasg u

snepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 VUEHUKA

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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