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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHuws W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloOUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKA Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uMKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBACT pacHpeiesieHHe ydeOHOro MaTepualia 1Mo Tojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS M Y4€TE€ BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAay4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa M3 IVIaBHBIX 337a4 (QU3MUecKoro oOpa3oBaHUS B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUpPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO T'PAaMOTHOCTB:!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaThb HAy4dHBbIE JOKAa3aTeNIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEICTABICHWH O HAyYHOM MeETOJA€ TO3HaHUS U (popMHupoBaHHE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O poJU (GU3UKU AJS PA3BUTUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.
JocTwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:
e [IpUOOpeTeHHE 3HAHUM O JAUCKPETHOM CTPOEHUM BEIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
e [pUOOpeTeHHUE YMEHUH ONUCBHIBaTh U OOBICHATH (PU3MUECKUE SBIECHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;
® OCBOCHHE METOJIOB DEIICHHS IPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHHMH HAONIONATh NPUPOAHBIC SBICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;
® 3HAaKOMCTBO cO chepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.
Ha wn3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus
orBojuTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYWUTENb JeJaeT BBHIOOp MPOBEACHUS JTabOpaTOpHBIX paboOT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkre SBICHUSA: MEXAHHYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bu3HYECKUX SIBICHUHN C TTOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO IpUodopa.
N3mepenne pacCcTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne temmnepaTypbl MpU TMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TeMIEepaTyphl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA INApHKa,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONBITH, J0Ka3bIBaIOIINE
JMCKPETHOE CTPOEHHE BELIECTBA.

JIBukenne yacTull BemiecTBa. CBSI3b CKOPOCTU JBMKEHHS YaCTHUI[ C TEMIEPaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHUAKOCTEH ©  TBEPABIX
(KpUCTaINIMYeCKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSIpHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHUH
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmroneHue sBICHUM, OOBACHSIIONINXCS MPUTSHKCHHEM I OTTAIKHBAHHUEM YaCTHIT

BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKCHHSI.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEIL.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
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4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBIIeHUA Ta3a OoT 00bEMa, Temneparypsl. [lepenaya naBieHus TBEPABIMHU TEIaAMU, KUJIKOCTSIMHI
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpHunHBI CylIecTBOBaHUS BO3IYIIHOM
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

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

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHermueckas W moOTeHIManbHas dHeprus. [IpeBpaiieHue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHMS BemiecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIDHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHHA. TerioBoe
pacIIMpeHHEe U CKaTHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.

Buytpennsis sHeprusi. CrocoObl HU3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
coBepIeHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE

e
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeIyIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posia AIEeKTPUYECKUX 3apsA 0B U B3aUMOJECHCTBHE 3apSKCHHBIX TEIIL.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN ITOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHne 2IeKTpUYECKOro HaIPSKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3IeJIECHUsI OJKOCOB MATHUTA.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

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

8. TlpoBepka mpaBuia CIOKEHUS HANPSOKEHUH TpU TOCIEAOBATEIHHOM COCIMHECHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKy, OT HaIpPSKEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KorcTpynpoBanue U u3y4eHnue padboThI DIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPSIMOJUHEHHOTO IBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

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

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

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

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

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

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHUS OT CHJIbl HOPMaJbHOI'O
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TpH MOABEME Tpy3a C HCIOJIb30BaHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTH4ecKuii W TNPYXKWHHBIM MasTHUKH. [IpeBpaimieHue »HEpPruu mnpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHHMYEeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

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

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHne 4YacTOTHI U TIEpHO/Ia KoJIeOaHHd TPY>KWHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH IEpHOAA KoyeOaHWN Tpy3a, MOABELICHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

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

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xoq JIydeil B paccenBarolen JUH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHHSI CBETOBOT'O JIyda OT yIJila MaIeHHS.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n3o00paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u ruianerapuas moaens aroma. Moaens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaxktuBHble mnpeBpamnieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUS paguOAKTUBHBIX U3JIyYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wn

CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnuvie pabomot u onvimeol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

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

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IIAOMINK  MOAYTh MpEeAHA3HAueH JUIsl CHUCTEMAaTH3aluu U
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICJAOBAHUS SIBICHUH TNPHPOIBI W TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAayuHbIE€ METOJbI HCCIEAOBaHUSA (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

[l mposiBIIEeHHE UHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUHCKOM (u3ndeckoi
HayKH;

(] HEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCY>KIEHUH OOILIECTBEHHO 3HAYUMBIX U 3TUYECKUX
poOIIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKCHUN (DU3UKH;

[ ocOo3HaHME BaKHOCTHU MOPAIbHO-ITUUECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE SCTETUYECKHX KadeCTB (PM3MUYECKON HAYKU: €€ TapMOHHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

] oco3HaHME LIEHHOCTH (hPU3MYECKOM HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHMs MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHNIIIEH COCTABISIOIEH KYJIbTYpHI;

[] pa3BUTHE HAYYHOH JIF0O03HATEIBLHOCTH, MHTEPECA K HCCIIEI0BATENbCKON e TENIbHOCTH;
5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLHMOHAJIBLHOIO 0JIATONOTYYHS:

[] oco3HaHME LIEHHOCTH 0€30MacHOro o0pasza >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

[J copMUpPOBAHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHKUE CBOETO MpaBa HAa ONIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

[] akTUBHOE y4acTHe€ B pEIIeHUH MPAKTHUYECKHUX 3a/ad (B paMKaX CeMbU, 00pa30BaTEIbHOM
OpraHM3alyy, Topoja, Kpas) TEXHOJOTMYECKOW M COLMAIBbHOM HANpaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

] MHTEpeC K MPaKTUYECKOMY U3yYeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

(] opueHTalusi Ha NpPUMEHEHHE (QHU3UYECKUX 3HAHUHM Ui peleHHus 3ajgad B 00JIacTH
OKpY’KaIOIllel Cpenbl, MUIAHUPOBAHUS IOCTYIIKOB U OLIEHKHM MX BO3MOJKHBIX IOCIEACTBHN
TUISL OKPYKAIOIIEe Cpenbl;

[ oco3HaHMeE INI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

[] moTpeGHOCTH BO B3aMMOJEHCTBHM TIPU BBIIOJHEHUH WCCIECIOBAaHUI U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

[ MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO JESTEIbHOCTD;

(] morpeGHOCTH B (hOPMHUPOBAHUM HOBBIX 3HAHWH, B TOM dHCIe (OPMYIHUPOBATH HJIEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

] ocoznanue AeGUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



e [] rUIaHWPOBAHKE CBOETO PA3BUTHSI B IPUOOPETEHNHU HOBBIX (PHU3NUECKUX 3HAHUM;

o []

CTPEMIICHUEC QAHAIM3UPOBATh MW BBIABIIATH B3aUMOCBA3HM IIPHUPOIEL, O6H.I€CTBa n

9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

e [] oOueHKa CBOMUX JEHCTBUN € y4ETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpely, BO3MOXKHBIX
rJ100abHBIX OCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEPCAJIbHBIE YUeOHBIE ICHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KJacCU(PUKALUU, OCHOBaHUS Il 00001IeHUS
Y CpPaBHEHUS;

BBISIBJISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBAEMbIX (PAKTax, TaHHBIX U
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3YyYEHUHM (PU3MUYECKUX SIBICHUH WU
IIPOLIECCOB, JIelaTh BBIBOJABI C MCIOJIb30BAHUEM JECIAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3UYEeCKUi HKCIIEPUMEHT, HEOOJIBIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HMH(POPMAIINIO, TIOJYUYEHHYIO B XOJI€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh Pa3UYHbIE METOJbl, WHCTPYMEHTBI U 3alpoChl MPH TOUCKE B OTOOpE
uH($OpPMAIIMK WK JAaHHBIX ¢ YU4ETOM MPeIIoKEeHHON yueOHOoU (pu3ndeckoit 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3MUPOBATh U MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUJIOB U (hOPM TMpe/ICTaBICHMUS;

CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY TpencTaBleHUsS WHPOpMAUA U
WLTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH, AWarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXACeHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHue OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMYHO  TPEJCTABISITH  PE3yJAbTATHl  BBIMOJHEHHOTO  (M3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAaHIHONH W WHAWBUAYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTYIKEHUIO: PACIPEICNISATh POJIH, 00CYXIaTh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OIICHWBATh KA4YeCTBO CBOEr0 BKJIAJa B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
bu3nUecKkrux 3HaHUMH;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM peElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTHXKEHMS) pe3yJbTaTOB JAESTEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpPU pEUICHWH (GHU3MYECKUX 3ajady WM B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTOJIb30BAaTh TOHATHS: (U3MUECKME ¢ XUMHYECKHE SIBIICHUS, HaON0JICHHE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMUeCKOoe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyras, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBieHus (quddys3us, TEII0BOE BUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX TN C 3aKPEeIIEHHOM OChIO BpalIeHMs, Mepenavya AaBieHUS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMochepHoe JaBjieHHe, IIaBaHue Tel, MPeBpalleHus
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUI B OKpPYKAIOIIEM MUPE, B
TOM Yucie (pU3UYECKHUE SIBJICHUS B MPHUPOAC: MPUMEPHI JBWKCHUS C PA3IMYHBIMU
CKOPOCTSIMH B XKMBOW W HEXHBON MpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEeXHHUKE, BJIMSHHUE aTMOC(PEPHOTO AABIICHUS Ha XKUBOW OpraHusM, IJaBaHUE PbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSKECTH, BEC Tejla, CUjla TPEHUs, JaBIICHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAJIKUBAIONIAs CHUJIa, MEeXaHWYeckas padora,
MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbl, KOI(QQUIHUEHT TMOJE3HOr0 JeHCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), MPH OMHMCAHUH TPABUIHHO
TPAKTOBATh (PU3NYECKUIT CMBICI HCIIONb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
bu3NYECKUX BEIMYUH, HAXOAUTh (POPMYNBI, CBA3BIBAIONIME MaHHYIO (PU3UYECKYIO
BEIMYMHY C JIPYTHUMH BEJIMYUHAMH, CTPOUTH TpauKU H3yYEHHBIX 3aBUCUMOCTEN
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYeckue SBICHHUS W MPOIECCHl, HCIONb3Ys
MpaBHia CIOKEHUsI cuil (BAOJL OJHOM MpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumesna, TpaBUIO paBHOBECHS pbldara (0J0Ka), «30JI0TOE MPABUIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSACHATh (U3UYECKUE SIBICHHS, MPOILECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi MPaKTHKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATH MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOrHUeCKUX I1aroB ¢ Omopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aun B 1—2 JCHCTBUA, WCHONIB3Yysd 3aKOHBI M (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Jayu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJACTABIATH (U3UYECKUE BEIWYMHBI B (OPMYJIBI U
MPOBOANTH PAcU&Thl, HAXOJUTHh CIPABOYHBIC NaHHBIC, HEOOXOAMMBIE IS PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUIHOCT OMYyYSeHHON (PU3HYECKON BEITMUNHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO PELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJKI 110 €TO PE3YJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEéMa, CUIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIIECAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYMHBI OT JAPYroH ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJIMHEHHS NPYXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKHX BEIMUYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEII0XKEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOuoiaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

yKa3bplBaTh MPUHLUIBI JCWCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OMHMCAHUA (B TOM YHCIE: TMOAMIUIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMepax) MPaKTHUYECKOIro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(pOpManuu B HHTepHETE B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATh WH(MDOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh TIPH BBITIOJHEHUH YYEOHBIX 3a/[aHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(U3HYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTu HHTepHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH W3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU GU3HUECKOTO COJEPIKAHMSA, B TOM YHUCIIE IMyOJIMYHO JIeJIaTh
KpaTKHEe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COTPOBOXATh BBICTYIIJICHHUE ITPE3CHTAIIUCH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAA B JEATEIBHOCTH TPYIIIIBL,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsE MHCHUE OKPYKAFOIIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KECHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, TMOCTOSHHBIM AJIEKTPUYECKUN TOK, MArHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIMpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TerTONMpPOBOAHOCTD, KOHBEKIIMS, H3AYUYEHHE), DJCKTPU3AIUSA TeN, B3aMMOICHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINUCAaHWID MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYECKUX SBICHUHA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KaMWUISpHBIE SIBIEHUS B MPUPOJAE, KPUCTALIBI B mpupoje, uziaydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOJIICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emie, ONSPHOE CHUSHHE, MIPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, YyAEIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HANpsHKEHUE, COMPOTUBIECHUE MPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



OTMHUCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS ¥ SAWHHIIBI (DU3MYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIHE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (DM3MYECKUX BEIIMYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOIECChI, HCIOJIb3YS
OCHOBHBIC MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpPUU CTPOCHUS BEIECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHeHUs
SHEPIHH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa M 3aIUCBHIBATh €ro
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl W CBOWCTBA TN, B TOM YHCI€ M B KOHTEKCTE
CUTyaluin MPAKTUKOOPUEHTUPOBAHHOTO XapakTtepa: BBISIBJIATH
MPUYUHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOTMYECKUX IIIaroB C
OTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JIAHHBIX JUIsl pELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE I €€ PEIIeHUs], TPOBOIUThH PAaCUETHI U
CPaBHHBATH IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIIOJb3yd  OINHUCAHUE  MCCIEAOBAHUS,  BBIIEIATH  MPOBEPIEMOE
MPEANOI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOpSAJIKA MPOBEICHUSI HCCIEIOBaHUS,
JIeJIaTh BHIBOMBI;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TeMIEepaTypbl, CKOPOCTH MPOIECCA OCTHIBAaHUS U HArPEBAHUS MPH U3JIYYEHUH OT I[BETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OHIIEKTpHU3aLUsi Tel H
B3aWMO/JICHCTBUE ANEKTPUUECKUX 3apsAJIOB, B3aUMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BHU3yaJIM3aIisl MAaTHUTHBIX TIOJIEH TIOCTOSIHHBIX MarHUTOB, JCHUCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh MpPOBEPSiEeMbIe TMPEINONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYIOBaHHWSA, OMHUCHIBATH XOJ[ OIbBITA |
(bopMyTUPOBAThH BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIAXKHOCTU BO3]1yXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COTIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUSI MPOBOJAHHUKA OT
€ro JUIMHBI, TJIOMIAAN TTONEPEYHOTO CEUYEHUS U YIEIbHOTO CONMPOTUBIICHUS BEIIECTBA
MPOBOJHWKA, CUJIbI TOKA, UAYIIErO Yepe3 MPOBOJAHUK, OT HAIPSKEHUS HA MPOBOJIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIPHOTO U MapauIeNIbHOTO COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



IPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh PE3y/bTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, PA0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MNPHUOOPOB U TEXHUYECKHX
YCTPOMCTB € OHNOpPOH HAa MX ONUCaHMs (B TOM YHCIE: CHCTeMa OTOIUIEHHUsS JJOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTelNb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pu3MyecKUX sBJICHUN U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNed ¢ MOCIE0BaTEeIbHBIM U MapauleIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENei;

® [pUBOAUTH NpHUMEpPHl (HaXOAUTh HHGOPMALMIO O TMpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYLIECTBIATh NOMUCK HH(pOpMauuu Qusndeckoro coaepkanuss B HMHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATH NPHU BBITOJHEHUN YyYEOHBIX 3aJaHUN HAYUHO-IIOMYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPAaBOUYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOILIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXK/JIATh BHICTYIICHHE MTPE3CHTAIIUEH;

® [IpU BHINOJIHEHHH Y4YEOHBIX IPOEKTOB M WCCIEHOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CJIIEUTh 3a BBIOJIHEHMEM IUIaHA JCHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyueHust B 9 Kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCYE€Ta, MaTepUalbHas TOYKa, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl WCIyCKaHWS W TorIonieHus, anbda, Oera- M ramma-
U3JIy4EeHHUS], U30TOIIbI, SFICPHAsl SDHEPIETHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXarollhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3MUECKUX SBICHUHN B OKpY’KaroieM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIIMBEI U OTIIUBEI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE  JACHCTBHE  BUIAUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHrne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CUjla YIPYroCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHATBHAS SHEPTHS CKATOUW MPYKUHBI, KWHETUYECKAast
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIUYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIOIB3YS 3aKOH
COXpPAHEHHUSI HPHEPTrUU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIMH CHUJI,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO UHCEN TMpU SACPHBIX pEaklUusX, IpPU HTOM JaBaTh CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSCHATh (hU3HUECKHE MPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOIb3Ys
3aKOHBl M (hOopMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpblE MOXKHO pPELIMTh IMpPU MOMOIIM (PU3HUYECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKHX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIbIX KOJI€OaHUH, IPSIMOJIMHENHOE paclipoCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B COOHMparomiel JIMH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 M30BITOUHOrO Habopa 000PYA0BaHUS, OMUCHIBATH X0 OMbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTENHHOTO MPUO0opa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPAXEHHUS CBETa OT yrja HaJeHus u
yIi1a MPeIOMIICHHSI OT yTJia MajJeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpadUKOB, AeiaTh BBIBOJBI 10 pe3ybTaTaM
UCCIIE/IOBaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleqys NPeAsIoKEHHON MHCTPYKIMH, BBIYMCIATH 3HAUCHHE BEJIWYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPJIOE TEJO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTYUKU MOJIOKEHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie ¥ coouparoIei JInH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUYECKOTrO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJIaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaATypy
(bU3NYECKOTO COJEep)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHUCHbMEHHBIE M YCTHBIE COOOIICHHsI Ha OCHOBE MH(OpManuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Hayka © TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 3 1
VISHHACCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHay4HBI METO/ MTO3HAHUS 1 1 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hgpil;l/(:r:éezzi.ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl
3.1 MexaHn4eckoe JBHKEHUE 3 bubmorexa LIOK
' A 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

bubmuorexa [JOK
3.2 WNuepuwmsi, Macca, MIOTHOCTH 4 2 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHust TBEPAbIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 5 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 23 2 3 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 6 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1 1
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 10



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 1 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 1 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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 14



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

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
®du3nka — HayKa 0 IpUpo/Ie.
1 SABnenus npupoasl. dusndeckue 1 https://lesson.edu.ru/03/07
SIBIICHHSI
O
2 VISHTICCICHE BEIIHMHDL 1 X 1 https://lesson.edu.ru/03/07
U3MepeHue
duznueckue npudopskI.
JlaGopatopnas padora Nel
3 " paTOpHas pabot 1 1 https://lesson.edu.ru/03/07
Omnpenenenue 1EHbI JEICHUS Kb
U3MEpUTENBHOTrOo Mpubopa”
VYpok-uccnenosanue "M3mepenue
emIepa OMO
4 TEMIIEPATYPEI HPH HOMOTI 1 https://lesson.edu.ru/03/07
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TEeMIEpaTyphl"”
JlaGoparopHnas padota Ne2
5 "I/IsMIe) eHI:Ie OGzeMa KHUJKOCTU U 1 1 bubmmorexa [JOK
P " A https://m.edsoo.ru/ff09f72a
TBEPAOrO Tela
MeTobl HayYHOT'O TIO3HAHUS.
6 OHI/IC:HI/Ie (;)IESI/IquKI/IX SIBJICHUH C 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff09f72a
MTOMOUIBIO MOJIENeH
7 Crpoenue BemiectBa. JlabopaTtopHas 1 1 bubnuotexa [JOK

pabota Ne3 "Omnpenenenue pa3mMepoB

https://m.edsoo.ru/ff09fe0a



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

Maibix Ted. OleHKa JuameTpa aroma
METOJIOM PSIOB (C UCIOIH30BAaHUEM

dhoTorpaduii)

8 JIBH>KEHME YacTull BEIECTBA. bubnnoreka [HOK
BpoyHnoBckoe nBmxkenue, muddysus. https://m.edsoo.ru/ff0a013e
9 BzaumoneiicTBre YacTHIl BeIlleCTBA: bubnuorexa [JOK
MPUTSHKEHUE U OTTAJIKUBaHUE. https://m.edsoo.ru/ff0a2970
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA bubmorexa HOK
P . https://m.edsoo.ru/ff0a2970
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHHE 110 pa3aeny bubmuorexa [JOK
«IlepBoHauaabHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE M HEPaBHOMEPHOE bubmorexa LHOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmorexa [IOK
13 Ckopocts. EAuHHLE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuet myT 1 BpeMEHH JABUKEHUS bubmorexa HOK
vt P s https://m.edsoo.ru/ff0a0ae4
Nuepuusa. Macca — Mepa
15 uHepTHOoCTH Tel. JlabopaTtopHas bubnnorexka [JOK
pabota Ne 4 " "HM3mepeHue macchbl https://m.edsoo.ru/ff0a0c10
TeNa pa3u4HbIMU criocobamu”
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
16
1 00beMa Tejia 1o ero MNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota No5 bubnmnoreka [JOK

«OmnpeneneHue TIOTHOCTH TBEPIOTO

https://m.edsoo.ru/ff0a2970
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TC1a»

Pemrenue 3agad mo teMme "I1OTHOCTE

bu6mmoreka [IOK

1
8 BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3aumoaercTBus Ten. Cuia bubmorexa OK
A ’ https://m.edsoo.ru/ff0a2970
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota Ne6
20 «M3y4eHne 3aBUCUMOCTH PACTSIKEHUS bubnmoreka [JOK
(nedopmanuu) Ipy>XKUHBI OT https://m.edsoo.ru/ff0a2970
MPUIIOKEHHOMN CHITBD»
bu6mmoreka [IOK
21 SBnenune Tarorenus. Cuja TSHKECTH https://m.edsoo.ru/Ff0a2970
CBsi3b MEX]Ty CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa [JOK
e ' \ https://m.edso0.ru/ff0al778
3a1a4 1o Teme "Cuiia TsHKeCcTH
93 Cuia TshKeCTH Ha APYTHX IJIaHeTax. bubnmnoreka [JOK
OuU3NYECKUE XapaAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 4 .
3Mepenie Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
2 B .H
> ee Tera. HeBecoMocts https://m.edsoo.ru/ff0al1778
CrokeHne ABYX CHJI, HAalpaBJICHHBIX
26 10 OJTHO Hﬂﬂ?\,i)ﬁ ’ bubmorexa [JOK
Ao TP ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
P
27 " ceHie faﬂaq 1O TEME " https.//lesson.edu.ru/03/07
PaBHOnelcTBYIOIIASA CHIT
28 Cuna TpeHus u e€ Bubl. TpeHue B bubnmuotexa [JOK

npupoac U TCXHUKC

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
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
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0a1b9c

Jlaboparopuas paborta No7«3ydenHwne
3aBUCHMOCTH CHJIbI TPECHHS

29 CKOJIB)KEHHS OT CUJIbI NABJICHUA U bubmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOITUXCS
MMOBEPXHOCTEI»
Pemenue 3aga4d Ha onpeaeacHIe

30 . A . beA https://lesson.edu.ru/03/07
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amad mo Temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbnas pabora Nel mo Temam:
«Mexannueckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay, https://lesson.edu.ru/03/07
«['paduueckoe n3odpakeHNe CUID,

«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEIIMYCHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JaBIIEHUS ra3a oT 00béEMa bubmmorera [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ‘II;lMI/I JKHUJKOCTSIMH U f")aSaMI/I bubmorexa HOK
i ) https://m.edsoo.ru/ff0a25b0
3axkoH ITackains

36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau nmo reme «/laBnenue B bubmuorexa [JOK

KUIKOCTHU U Ira3c. 3akon ITackamsay»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://lesson.edu.ru/03/07
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38 KonrtponsHas padora Ne2 o reme bubmuorexa [IOK
"JlaBlIeHHE B )KHUIKOCTSAX M ra3ax" https://m.edsoo.ru/ff0a2970
39 Coobmaromumecst CoCcyabl. bubnnoreka [HOK
I'mppasinueckuii npece https://m.edsoo.ru/ff0a2970
40 Manomertpsl. [lopuiaeBoi bubnmoreka [JOK
SKAKOCTHBIN Hacoc https://m.edsoo.ru/ff0a2970
Atmocdepa 3emit 1 IPUYUHBI €€
41 c eCTq};oiaHH;I Bec B§3 a bubmmorexa [JOK
ym ) Ayxa. https://m.edsoo.ru/ff0a2b5a
ATMocdepHOe TaBiIeHHE.
42 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
43 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa HOK
A 5P https://m.edsoo.ru/ff0a2fc4
Mopst
44 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenune 3amaqa mo teme " bu6mmoreka [IOK
ATtmocdepHoe naBieHue" https://m.edsoo.ru/ff0a2970
JleiicTBHE KUAKOCTH U Ta3a Ha
46 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [JOK
Py ’ https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
47 Pemenue 3agau Ha onpenenenue bubnuoteka [JOK
BBITAJIKUBAIOIIEH CHUIbI https://m.edsoo.ru/ff0a2970
JlabopaTtopHas pabota Ne§
«OmpeneneHne BEITAIKUBAIOIICH bubnmuorexa [JOK
48 . .
CHUJIBI, ICVCTBYIOLLEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
49 JlabopaTtopHas padota Ne9 mo teme bubnuotexa [JOK
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«HccnenoBanue 3aBUCUMOCTH Beca
Teja B BOJE OT 00bEMa MOTPYy>KEHHOM
B KHUJKOCTb YacTH TEJa»

https://m.edsoo.ru/ff0a3514

IInaBanue ten. Koncrpynposanue
apeoMeTpa WK KOHCTPYUPOBaHHE

bubmuorexa [JOK

50
JIOJKH U OIIPENICIICHHUE €€ https://m.edsoo.ru/ff0a3a96
Ipy30M0JbEMHOCTH.
bubmuorexa [JOK
1 B .
> OSAYXOTIABAHHIE https://m.edsoo.ru/ff0a2970
Pemenue 3amau no remam: «llnaBanue
59 cynoB. Bo3nyxonnaBanuey, bubnuorexa [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTponbnas padora Ne3 no teme
53 «/laBreHue TBEpIBIX TEN, JKUIKOCTEH bubmorexa LIOK
PA > A https://m.edsoo.ru/ff0a2970
Y Ta30B»
bu6nmoreka [JOK
4 M
> exarmeckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
M .E
% OHIHOCTD. BAMHIIAT MOUHOCTH https://m.edsoo.ru/ff0a3f82
56 Pemenue 3amau Ha pacuer bubnmnorexa [JOK
MEXaHWYECKON pabOThl U MOITHOCTH https://m.edsoo.ru/ff0a2970
57 IIpocTeie MexaHu3MBl. Ppruar. bubnuoreka [IOK
PaBHOBecue cuil Ha pelyare https://m.edsoo.ru/ff0a2970
Jlaboparopnas paborta Nel0
58 «I/ICCJF'I)C OzaHI/I: CJIOBHUI paBHOBECHS bubmmoreka LIOK
a y P https://m.edsoo.ru/ff0a478e
phIyara»
59 Peryaru B TexHuke, ObITY U IPUPOJIE. bubnmuotexa [JOK
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Pemenue 3amxau no reme "V ciaoBus
paBHOBecHUs pblyara"

https://m.edsoo.ru/ff0a48a6

KoaddutmenT mone3noro neicTBus

bu6mmoreka [IOK

60
MEXaHU3Ma. https://m.edsoo.ru/ff0a2970
JlaGopaTtopHnas padota Nel 1
61 «M3mepenue KII/ naknonHOM bubmorexa LOK
3 https://m.edsoo.ru/ff0a2970
TIJIOCKOCTH
62 Pemenue 3agau mo teme "Pabora, bubmuoreka [JOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas SHEpIusl.
63 Kunernueckas 1 moTeHIMAIbHAS bubmorexa [JOK
https://m.edsoo.ru/ff0a4252
JHEpPTruUs
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH. Y POK-IKCIIEPUMEHT IO TEME
"DKCcnepuMEeHTaIbHOE OIpeIeIICHHE
64 W3MCHCHUS KHHETUICCKOU 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0a2970
MOTCHIIMATHLHON YHEPTHH MTPU
CKaTBIBAaHHUHM TeJIa TI0 HAKJIOHHON
IJI0CKOCTH"
65 O6o0maromuii ypok o teme «Pabora bubnmnoreka [JOK
Y MOIIIHOCTb. DHEPTHUS https://m.edsoo.ru/ff0a2970
66 IToBropenue. PaboTa ¢ TekcTamu 1o bubnuoreka [IOK
Teme "MexaHuueckoe BUxKeHue" https://m.edsoo.ru/ff0adee6
[ToBTOpenue. PaGora ¢ TekcTamu 1o
67 teme "JlaBneHue TBEPABIX TEI bubmorexa HOK
. "p ’ https://m.edsoo.ru/ff0a4ffe
KHUJIKOCTEH U ra30B
68 Utorosas koHTposbHas paboTa Ned bubnnorexka [JOK

10 TeMeE 3a Kypc 7 Kiacca

https://m.edsoo.ru/ff0a2970
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

11



8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoakusie  Ipaxruecikue fd[:;:EHﬂﬂ Eg[?a[;(;i:fenbﬂme
padoThI padoTshI pecypen
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-

1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1 bubnnoreka [HOK
IIOATBEPKAeHUs. Macca U pa3Mepbl https://m.edsoo.ru/ff0a5256
aTOMOB U MOJIEKYJI.

Monenu TBepA0ro, KHUAKOTO U
ra3000pa3HOro COCTOSHUI BEIIeCTBa.

5 OObscHeHue CBOMCTB TBEPAOTO, 1 bubnnoreka [JOK
KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHM https://m.edsoo.ru/ff0a2970
BEILIECTBA HA OCHOBE IOJIOKECHUI
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH

bu6nmoreka [JOK

3 Kpucrannnueckue u amop¢Hble Tena 1 https://m.edsoo.ru/ff0a5800

4 CmauvBaHME U KallUJUISIPHOCTb. 1 bubnunorexa [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530

5 TemoBoe paciimpeHue u cxxaTtue 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
6 CKOpocpTLK}),pTeHHOBOFO L[anlcjeHZE 1 bubmmorexa [TOK
https://m.edsoo0.ru/ff0a2970
YaCTHI]

7 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60

8 Buasl Tenonepenaun 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
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VYpox-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubmuoreka [JOK

9
BEIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
10 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976
1 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemmooOMeH 1 TEIIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota Nel
12 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"
Pacuer xonu4ecTBa TEIIOTHI,
13 HEOOXOUMOTO JIJIsSI HarpeBaHus Tea bubmorexa LHOK
)it i P https://m.edsoo.ru/ff0a2970
Y BBIJICIISIEMOTO MM TIPH OXJIAKICHUN
Jlaboparopnast pabota No2
14 "Onpenenenue yaenbHOU bubmorexa HOK
pezt 1 y https://m.eds0o.ru/ff0a6bb0
TETJIOEMKOCTH BELIECTBA
DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
15
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
16 IInaBnenue u oTBEpAEBaHUE bubnnorexka [JOK
KPUCTAIIIMYECKUX TEIL. https://m.edsoo.ru/ff0a71d2
17 VY enpHas TenaoTa miaBIeHUS bubmorexa HOK
A https://m.edsoo.ru/ff0a72fe
Pemenwne 3a1a4 Ha HaXOXK/ICHUE
18 KOJIMYECTBa TETIOTHI, HA YpaBHEHUE bubmmorexa [OK
- Ha yp https://m.edsoo.ru/ff0a2970
TEIJIOBOTO OanmaHca
19 KonTponbnas padora Nel o teme: bubnnorexka [JOK



https://m.edsoo.ru/ff0a65c0
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"TerutoBble ABIeHUA"

https://m.edsoo.ru/ff0a2970

[TapooGpa3oBanue U KOHIEHCAIIHS.

bu6mmoreka [IOK

20
Hcnapenue https://m.edsoo.ru/ff0a740c
Kuneunune. Y nensHas Temiora
21 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnmoreka [JOK
3aBUCUMOCTb TEMIIEPaTyPhl KUTICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(epHOTro TaBICHUS
BnaxxnocTs Bo3myxa. JlabopaTopHas
22 abora Ne3 "OHH};X CJ'ICHI/Iep ’ bubmorexa LHOK
P =2 UIPeA " https://m.edso00.ru/ff0a7628
OTHOCHUTEIIbHOM BIIaXKHOCTH BO3yXa
Pemenue 3agau Ha onpeneneHue bubnuorexa [JOK
23
BJIAJKHOCTH BO3/1yXa https://m.edsoo.ru/ff0a2970
[TpuHIMIBI PaOOTHI TETLIIOBBIX
24 Burareneil. [Taposas TypOvHa bubmmorexa [JOK
A P P ' https://m.edsoo.ru/ff0a2970
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/I TermoBoro nBuraTeisi.
25 TenmoBble ABUTATENN U 3aUTA bubmorexa HOK
a " Hl https://m.edsoo.ru/ff0a7c7c
OKpY’Karollel cpebl
26 3aKOH COXpaHEHUs U MIPEBPAICHUS bubnuoteka [JOK
SHEPIHUHU B TEILIOBBIX NpoOLECCax https://m.edsoo.ru/ff0a2970
[ToaroroBka Kk KOHTPOJILHOM paboTe
27 o JieMe "HSMGHGHTI/i a eraTI;mx bubmmorexa [JOK
N " P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIeCTBa
KontponbHast padora Ne2 o reme
28 "N3MeHeHre arperaTHbIX COCTOSTHUI bubmmorexa [JOK
" P https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 Dnektpusanus Ten. [[Ba pona bubnmuotexa [JOK

QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/ff0a2970
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VYpok-uccnenoBanue "IiaeKTpU3aLML

30 TeJl UH HeH U pH bubmorexa OK
AV P https://m.eds00.ru/ff0a2970
CONPUKOCHOBEHUU
31 B3anmoneicTBue 3apsyKEHHBIX TEIL. bubnnoreka [HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubnnoreka [HOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpuueckux 3apsiioB.
33 DneMmeHTapHbIi 3apsia. CTpoeHue bubmorexa HOK
P AR L1P https://m.edsoo.ru/ff0a2970
aToMa
34 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0
36 cyuiecTBoBaHus. McTouHnkmn bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
38 DNEeKTpUYECKU TOK B METaJLJIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
One eckas e €€ COCTaBHbIE
39 SeRIpHHockas fieth 1 TABHE https://lesson.edu.ru/03/07
4acTu
Cuna Toxka. JlabopartopHast padota Ned
" . bu6nmoreka [JOK
40 COopKa AIEKTPUUIECKON e U

HU3MEPCHUE CUJIBI TOKA B €€

https://m.edsoo.ru/ff0a8bd6
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pa3IMYHbIX yyacTKax"

DIEeKTPUUECKOE HATIPSKEHHE.
Bonermerp. JlabopaTopnas padora

bu6mmoreka [IOK

41
Ne5 "M3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9el14
HanpspkeHus"
42 ConpoTuBiieHUE MPOBOHUKA. bubnnoreka HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Pewrenue 3a1au Ha HaxoXKaeHUE bubnmoreka [JOK
43
CONPOTUBIICHUS https://m.edsoo.ru/ff0aa738
3aBUCHUMOCTD CHJIBI TOKA OT
44 HarnpspkeHus. 3akoH OMa i ydacTka bubmmorexa [JOK
p ) ALy https://m.edsoo.ru/ff0aad4a
Lemnu
Jlaboparopnas padota Ne6
"UccnenoBanue 3aBUCUMOCTH CHJIBI
45 TOKa, 1 €ro 4epes pe3ucTop, OT bubmmorexa LIOK
> T Pe3 P P> https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HarpsDKEHUs Ha pe3uctope”
[TocnenoBarenbHOE U MapaAIIIEIBHOE
46 8 P https://lesson.edu.ru/03/07
COEIMHEHHUS TIPOBOJHUKOB
JlaGopatopnas pabora Ne7 "[IpoBepka
47 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU bubnnorexka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
[TapannensHOE coeqMHEHNE
48 P a https://lesson.edu.ru/03/07
MIPOBOHUKOB
JlabopaTtopHnas padota Ne8 "IIpoBepka
PRECPHELP POBED bubmuorexa [JOK
49 MpaBUJIa CIOXKEHUS JUTsl CHITBI TOKa

IIPY NAPAIEITBHOM COEIUHEHUN

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0aaa58
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0aad1e

pe3uctopoB"

Pemenne 3a1a4 Ha IPUMEHCHUC

50 3akoHa OMa I pa3aIndHOro Bubmaorexa ITOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOILTHOCTH AIEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota Ne9
52 "Onpenenenre padOTHI X1 MOIHOCTH buGnnorexa LIOK
pet P " B https://m.edsoo.ru/ff0ab3e0
AIEKTPUICCKOTO TOKA
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEN
53 BHGKTTpI/I‘IGCKOf/'I SHEPIUU B 6II))IT Bubmorexa ITOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DIIeKTPUUECKUE 3apsIbl.
54 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBys. [10CTOSIHHBII
AIEKTPUIESCKUN TOK"
KontponbHast pabota Ne2 o reme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KTeII){HHe TeIa I/IpI/IX Bubmorexa ITOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoaencTBus. [10CTOSIHHBIN
AIEKTPUICCKUN TOK"
ITocTostHHEIE MATHUTEI, UX
56 N https://lesson.edu.ru/03/07
B3aHMOJIEHCTBHE
VYpok-uccaenosanue "HM3yuenue bubmuoreka [IOK
57 N |
OJIEH MOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1oje. MarHuTHOE moJe bu6mmoreka [IOK

3eMiIH U ero 3Ha4YeHue IS )KU3HU Ha

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3emiie

59

60

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUUYECKOTO Toka MaruurHoe
ToJie KaTylIKu ¢ TOKoM. [IpumMenenue
3JIEKTPOMArHUTOB B TEXHUKE.

DIEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcnons3oBanue
3JIEKTPOJBUTATENIEN B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
KoHctpynpoBanue u n3yuenue
PpabOThI AIEKTPOABUTATEIIS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

61

62

63

64

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON MHIYKITUH.
[IpaBuio Jlenna

Jlaboparopnas paborta Nel0
"N3y4yeHue sBIeHUA
3JEKTPOMArHUTHOM MHAYKIUU"

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUYCCKON DHEPTUH.
DJEeKTpOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

Pemrenue 3amau mo teme

"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS"

https://lesson.edu.ru/03/07

https://lesson.edu.ru/03/07

https://lesson.edu.ru/03/07

https://lesson.edu.ru/03/07

65

O60061maronuit ypok 1o Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0acb14

[ToBTOpenue. Pabora ¢ TekcTamu 1o bubnmoreka [JOK

66 1
teme "TeroBsie siBiieHus" https://m.edsoo.ru/ff0acc5e
[ToBTOpenue. Pabora ¢ TekcTamu 1o

67 teme "TloCTOSIHHBIN IEKTPUUCCKUN 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0acdc6

TOK

68 Hrorosas kontponbHas padora Ne3 sa 1 https://lesson.edu.ru/03/07
Kypc 8 kiacca

OBILEE KOJIMYECTBO YACOB I10 68 10

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://lesson.edu.ru/03/07

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I[()l;l;z?;fenbﬂme
padoTbI padoThbI pecypeni
MexaHuueckoe TBUKEHHE.

1 Marepuaitbias Toka. CHerema 1 https://lesson.edu.ru/03/07
orcyeTa. OTHOCUTEIBHOCTh
MEXaHUYECKOT'O JABH)KEHUS.

5 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
NIIBIOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE

3 nekeHue. CpeqHsst © MTHOBEHHas 1 https://lesson.edu.ru/03/07
CKOPOCTh

4 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOIMHEWNHOTO

5 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 https://lesson.edu.ru/03/07
I'paduk ckopoctu
Jlaboparopnas pabota Nel

6 "OnpeneneHne yCKOpeHus Tella Ipy 1 1 bubmmnorexka HOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

7 Crobozoe manerme Tex. Ombrrs! 1 https://lesson.edu.ru/03/07
lanunes

3 PaBHOMEpHOE IBUKEHUE 1O 1 bubmuoteka [IOK

oKpykHoCTH. Ilepnon u yacrora

https://m.edsoo.ru/ff0ael76



https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0ad19a
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0ad8d4
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0adb18
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOJIBXXCHUA OT CHJIBI HOPMAJIBHOT'O
JaBJICHUA

CKOpPOCTH

9 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE https://lesson.edu.ru/03/07

10 Obobwarouutii ypo o Teme https://lesson.edu.ru/03/07
"MexaHnueckoe aBrxenue"

11 Ilepssiii 3akoH HetoToHa. BexTop Bu6muotexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akon HproToHa. bubmmoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982

14 Pemenue 3aga4 Ha npuMeHEeHUE bubnnorexa [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c

15 Cuna yupyrocti. 3akon Tyka ﬁ::;i?ﬁﬁ:;(;g rOu/I:anecaZ

16 Pemenne 3aga 1o Teme «Cira https://lesson.edu.ru/03/07
YOPYTOCTH»

17 JlaGopatopnas pabora Ne2 bubmmnoreka HOK
«OrnpeneneHune JKeCTKOCTH NMPYKUHBD) https://m.edsoo.ru/ff0aee28
Cuna tpenusi. JlaboparopHas pabota

18 Ne3 "Omnpenenenue ko3 puimeHTa bubmorexa LOK

| https://m.edsoo.ru/ff0af738

TPEHUS CKOJBKEHHS

19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
VYpok-uccnenosanue "McciaenoBanue

20 3aBUCUMOCTH CUJIbI TPEHUS bubnmnorexa [JOK

https://m.edsoo.ru/ff0af8be



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
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://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permrenne 3agad mo reme "3aKOHBI

bubnunoreka LIOK
21 H .C .C
HOTO?a fa ynpyroety. Luna https://m.edsoo.ru/ffOafb8e
TpEeHUS
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO buGnuorexa [IOK
+ Y OKOP https://m.edsoo.ru/ff0af044
MaCHUS
Ypok-koHpepenius "JIBuxeHue TeI
23 BOKPYT IPaBUTALMOHHOTO IIEHTPa https://lesson.edu.ru/03/07
(Conneunas cucrema). ['anaktuxu"
Pemenue 3amau nmo teme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepUAIBHONW TOYKHU.

26 AOGCOIIIOTHO TBEPIOE TEIIO. bubmuoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS

27 MowmenT cuinsl. LeHnTp TspKECTH https://lesson.edu.ru/03/07

28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. L{enTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHn4yecKoe IBUKEHNE bubnmorexa IOK

. | ’ https://m.edsoo.ru/ff0b0408
BiaumopeiictBue ten
KonTponbhas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE bubmmorexa [JOK
N g | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiiel. 3aKoH bubmuoteka [IOK



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3agad mo reme "3akoH bubmuorexa [JOK

32
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c

bu6nmoreka [IOK

33 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/ffOb0ag4
PabGota cHIIBI TSDKECTH, CHITBI bubmuorexa [JOK

34
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota Ned

35 «OmpeAeieHie paboTbl CHIIbI TPCHHA https://lesson.edu.ru/03/07
MIPU PAaBHOMEPHOM JIBIYKEHUH TeJia 110
TOPU30HTAILHOM MOBEPXHOCTH

36 CBs3b SHEpIHIL H PabOTHL https://lesson.edu.ru/03/07
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubnnorexa [JOK

37 .
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32

38 SAKOH COXPAHCHILS HEPTHH B https://lesson.edu.ru/03/07
MEXaHHUKE

39 Jlaboparopnast pabota Ne5 «3yuenue bubmuoreka [IOK
3aKOHA COXPaHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe

40 ?60611@01111414 YPOK r,I,O reme: https://lesson.edu.ru/03/07

3aKOHbBI COXPAHEHHUS

41 KonebaTenpHOE TBMIKEHUE U €T0 bubmmoteka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858

42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
M o .

43 BTEMATHNCCKI B HDYXUHIRH https://lesson.edu.ru/03/07

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b0c32
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b12fe
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://lesson.edu.ru/03/07

Jlaboparopnast pabora No5
"OmnpenaesneHue 4acToThl U Iepuoaa

bubnunoreka LIOK

44
KoJe0aHnii MAaTEMAaTHUECKOTO https://m.edsoo.ru/ff0b197a
MasgTHHKA"
Jlaboparopnas padota Ne6
45 «Omnpenenenye 4acTOTHI U IIEPUOIa buGnuorexa [IOK
e . pHOA https://m.edsoo.ru/ffOblaec
KOJIeOaHUH TIPYKMHHOTO MasiTHUKA
IIpeBpanienne e
46 DEBPAIICHHE SHEPIHH TpH https://lesson.edu.ru/03/07
MEXaHMYECKUX KOJeOaHusIxX
Jlaboparopuas padota Ne7 «IIpoBepka
47 HE3aBHCHMOCTH TIepHoJ1a KoJecOaHui bubnnorexa [JOK
rpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
MexaHunueckue BoJIHBL. CBOUCTBA
48 MEXaHUYEeCKUX BOIH. [IposoabHbIe U bubmiorexa HOK
- PO https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
VYpok-koHpepenuus "Mexannueckue
49 BOJIHBI B TBEPJIOM TEJIE. https://lesson.edu.ru/03/07
CeilicMuueckue BOIHBI"
3Byk. PactipocTpanenue u oTpakeHue
50 yE pocip p https://lesson.edu.ru/03/07
3ByKa
Ypoxk-uccnenoanue "Habmonenue
51 3aBUCUMOCTH BBICOTHI 3ByKa OT https://lesson.edu.ru/03/07
qacTOTEI"
I'poMKOCTE 3ByKa M BEICOTA TOHA.
52 p YK https://lesson.edu.ru/03/07
AKycTHYECKUI pe30HaHC
53 Ypok-koHpepeHius "YIbpTpa3zByK U bubnuotexa [JOK

nH(}pa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffOb23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJIBHOU paboTe MO

54 TeMe "3aKOHBI COXPAHCHHS bubmmorexa [JOK
P ‘ ) https://m.eds00.ru/ff0b25f0
Mexannueckue KoueGaHus U BOJTHBI
KonrponsHas pabora o Teme
55 "3akoHbI coxpaHeHusl. MexaHuueckue https://lesson.edu.ru/03/07
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepennus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosnb30BaHne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
P . i bubnuoreka [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YaCTOThI U JUIMHBI 2JIEKTPOMArHUTHON https://lesson.edu.ru/03/07
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OIZDTI: cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS Bubmmorexa [IOK
pactpocIp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKaja.
bu6nunorexa LIOK
63 Pemrenue 3aau Ha mpuMeHEHHUE

3aKOHa OTpaXKCHUA CBECTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b38c4

[Ipenominenue cera. 3aKoH

bubnunoreka LIOK

o4 MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTPAXKEHHE CBETA.
65 Hcnonp30BaHne MOJHOTO BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabopaTtopHas paborta Ne§
"HccnenoBanue 3aBUCUMOCTH yTIJia
66 MPEJIOMIJICHHUS] CBETOBOTO JIyda OT yIiia https://lesson.edu.ru/03/07
MaJieHus Ha TPaHuIle "BO3IYX-
cTexno""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEeHMUSI: https://lesson.edu.ru/03/07
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubmuoreka [IOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb32c
. bubnuorexa [{OK
69 [TocTpoeHne N300paKeHHI B TUH3AX https://m.edsoo.ru/ffob4dda
JlaGopatopnas pabora Ne9
70 "Onpenenenune GOKyCHOTO pacCTOSTHUS bubnmnorexa [JOK
1 ONITUYECKOM CUJIBbI cCOOMparoIent https://m.edsoo.ru/ff0b4206
JUH3BI"
7 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BbIe MPpUOOpHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnmorera LHOK
https://m.edsoo.ru/ff0b4684
73 Ypork-ougpepenuis *Jledexrel https://lesson.edu.ru/03/07
3penus. Kak coxpanurts 3peHue"
74 Pa3noxxenue 6enoro ceera B CIEKT. bu6muoreka [JOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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Onsitel HetoTona. Croxenne
CIICKTPAJIbHBIX I[BETOB. Jlucnepcus
CBeTa

https://m.edsoo.ru/ffOc0f4c

VYpok-nipaktukym "BonHoBbie

75 CBOMCTBA CBETA: IUCIIEPCHUS, https://lesson.edu.ru/03/07
uHTephepeHys u audpaxus”
O06o0maromuii ypok 1o Teme;
76 "DJIeKTPOMarHUTHBIE BOJIHBI. https://lesson.edu.ru/03/07
CaetoBbi€ siBIICHUS"
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa https://lesson.edu.ru/03/07
Hcnyckanue 1 morjouieHue cBera
79 aromoM. KBaHTbl. JInuHeiuareie bubmmorexa [JOK
' ' https://m.edsoo.ru/ffOc144c
CIICKTPBI
80 Ypok-koHbepeHIus bubmuoreka [IOK
"PagroaKTUBHOCTD U €€ BUIBI" https://m.edsoo.ru/ff0c1550
JlaboparopHnast pabota
81 Nel0"H3mepenne paanoaKkTHBHOTO brbmmorexa LTOK
) https://m.edsoo.ru/ff0c1672
¢ona"
82 Crtpoenue atomHOro sipa. Hykinonnas bubnmnorexa [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoaxkTrBHBIE IPEBpAILICHHUS. bubmuorteka [IOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PagroakTHBHBIE IPEBPAIICHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana https://lesson.edu.ru/03/07
86 SAnepHble peakyy. 3aKOHbI bubmuoteka [IOK



https://m.edsoo.ru/ff0c0f4c
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0c12a8
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://lesson.edu.ru/03/07

COXPAaHCHUA 3apAa0BOT0 U MaCCOBOT'O
YHCCJI

https://m.edsoo.ru/ff0c1c58

Jlaboparopnas pabota Nel 1

87 "N3y4yenue neneHus sapa aToMa 1o https://lesson.edu.ru/03/07
¢dororpaduu Tpexon"

88 DHeprus CB3U aTOMHBIX sijiep. CBs3b bubnmnoreka HOK
MAaCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a

89 PemeHHe"gaﬂaq rio Teme "AnepHic https.//lesson.edu.ru/03/07
peakuuu

90 Peakuuu cuHTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-kondepenuus "Anepnas

91 dHepreTHia. JleHcTsiA . https://lesson.edu.ru/03/07
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIE
opraHu3msl"
[TonroToBka K KOHTPOJBHOU paboTe 1O

92 TeMe "DJIEKTPOMArHUTHOE TIOJIE. bubmuoreka [IOK
ONEKTPOMAarHuTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"
KonTponbHas pabota mo Teme

93 "MEKTPOMATHHTHOE MOJIe. https://lesson.edu.ru/03/07
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"
IToBTOpenue, o6o0IIEHNE.

94 JlaGopaTopHble pabOThI 110 KypCy bubnmorera LHOK

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

"B3zanmMonenicTBue Tea"

95 [ToBTOpenue, o600menue. Pemenue but6mmorekxa [IOK

PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0c1d7a
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0c1e88
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0c223e
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

teme "TeroBble poiecch”

[ToBTOpenue, o6o0menue. Pemenue
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

97 pacyeTHBIX M Ka4E€CTBEHHBIX 3aa4 110 1
teme "KIIJ anekTpoycTanoBok"
[ToBTOpEeHME, 0000IIEHNE.

98 JlaboparopHubie pabOTHI 110 KypCy 1
"CBeToBbI€ siBICHUA"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c2a22

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2c52

[ToBTropenue, o600menue. Padora ¢
99 TEKCTaMU 110 TeMme "3aKOHbBI 1
COXpaHEHUS B MEXaHUKe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2d6a

[ToBTrOopenue, o6o0menue. Pabora ¢

" bubnuoreka [IOK
100 TCKCTa}:/H/I o Teme "Konebanus u 1 https://m.edsoo.ru/ff0c2e8?
BOJIHBI
IToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIC 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 Hrorosas kouTpostkKas pabora 3a 1 https://lesson.edu.ru/03/07
Kypc 7-9 knacca
OBIIEE KOJIMYECTBO YACOB I10 102 14

[NPOTPAMME



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
https://lesson.edu.ru/03/07

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. U M.ITeppimikun, A.W. MBanoB YueOnuk dusmka-7/, 6a30Bbiii ypoBerb M., IIpocBemenue,
2023

2.Coopuuk 3amau mo ¢usuke 7-9ki./cocraBurens B.M. Jlykammk. 7-e uzn. M: Ilpocsemenue,
2003r./

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. ®usuka. 7-9 knaccel Meroaudeckoe nmocooue Kk yueoOnuky A.B. [lepbimknna

(aBTop H.B.®unonosuu) M: [poda. Bepruxans ®I'OC,2016

2.Ouzuka. CamocTosTeNnbHble U KOHTpOJbHBIE paboThl. K yuebnuky A.B.Ilepwimkuna 7,8, 9
knaccsl. (A.E. Mapon; A.E. Mapon)-M:/Ipoda. Beprukans ®I'OC,2016

3.U.M.Ileppikun, A.. UBanoB YueOnuk ®@usnka-7, 6a30Bbiil ypoBeHsM.,IIpocBemenne,2023

4.®uzuka. Tectsl. 7-9 knaccel. (H.W.Cnennesa.)-M: Ipoda. Beptukans ®I'OC,2017
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

=

http://www.metod-kopilka.ru Metoandeckas Komuika

2. http://fcior.edu.ruhttp://eor.edu.ru  denepanbHblii  HEHTP  MHPOPMAIIHOHHBIX
oOpa3oBatenbHbIX pecypcoB (OMC)

http://pedsovet.su ITegarornueckoe cooOIIECTBO

http://school-collection.edu.ru Enunas xosutekiss nU(GPOBBIX 00pa30BaTEIbHBIX

pecypcos.
5. https://lesson.edu.ru/03/07

»ow



http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/
https://lesson.edu.ru/03/07

JIuct koppexkuuun
Kiacc:7

ypoKa
B PII

Tema
ypoKa B
PII

Ne ypoka
dakTuuec
K{

Tema ypoka aktruecku

MeTtoa u3MeHEHUS

OcHoBanue
IS
N3MCHCHUA




JIuct koppexkuuun
Knacc:8

ypoKa
B PII

Tema
ypoKa B
PII

Ne ypoka
dakTuuec
K{

Tema ypoka aktruecku

MeTtoa u3MeHEHUS

OcHoBanue
IS
N3MCHCHUA




JIuct koppexkuuun
9 xnacc

ypoKa
B PII

Tema
ypoKa B
PII

Ne ypoka
dakTuuec
K{

Tema ypoka aktruecku

MeTtoa u3MeHEHUS

OcHoBanue
IS
N3MCHCHUA




