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INOACHUTEJIBHASA 3ATINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0Iero o0pa3oBaHMs COCTaBJeHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydéToM
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.
PaGouas mporpamMma npeHa3Ha4YeHa J1j1s1 00yJaromuxcs 7 Kiacca, ocBauBapmmx B 2023-
2024 yued6nom rogy ®@I'OC OOO ¢ uzmenenusmu 2022 roja.
Cogepxanue  mporpaMMmbl 1o  (U3WKe ~ HampaBleHO  HAa  (GOPMUPOBAHUE
€CTECTBCHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHU3aluio HM3ydeHHs (U3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanmit PI'OC OOO Kk T1IaHUPYEMBIM JIMYHOCTHBIM U
METANpeMETHBIM  pe3yibTaraM  OOydYeHHWs, a  TakKe  MEXKIPEJAMETHBIC  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa30oBaHUsI.
[Iporpamma mo (u3mMKe ycTaHaBIMBAeT paclpeielieHne y4eOHOro marepuana 1o rojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS TPEIMETHOTO COJCpKaHMS U y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHUsI METOAMYECKON MOMOIIU YIUTEIIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MPEIMETY.
®du3nka SIBISETCS CHCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIICCCOB M SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U pusndeckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiIsSeT HauOojee sICHble OOpas3ipl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMUSI, TO €CTh CIIOCO0A MOYUYECHUsI IOCTOBEPHBIX 3HAHUM O MUPE.
Onna U3 TIaBHBIX 337a4 (PU3UYECKOTO 00pa3oBaHUsI B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HWHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢usukum Ha 0a30BOM YpOBHE TMPEANONAraeT OBJIAJEHUE CICAYIOIIMMHI
KOMITETEHTHOCTSIMH, XapaKTEPUIYIOITUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBICHUS;
® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4YHBIE JOKa3aTelIbCTBA s
MOJTYYCHUS BHIBOJIOB.
[lenn w3yuyeHus (uU3MKKM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs ONPEICICHBI B
Konnenmuu npenoaaBanus ydeOHoro npenMera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, peamu3yrOIIMX OCHOBHBIE 00II€00pa30BaTENbHBIE MPOTPAMMBIL,
yTBepxka€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Henn nzydyenus pU3NKu:
e TpHOOpPETeHHE HWHTEpeca U CTPEMJICHHS OOYJaromuXCsi K HayYHOMY H3yYCHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TIPEACTABJICHHH O HAYYHOM METOJe TO3HaHUsA W (POPMUPOBAHUE
MCCJIEI0BATENCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (GopMHpPOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa U3YYCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUN O pOH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

® pa3BUTHE IPEACTaBICHHI O BO3MOXHBIX cdepax Oynymel mnpodeccrnoHaTbHOMN
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JallbHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e mpuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEUIINX pPACYETHBIX 3aJad C HCIOJIb30BAaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOJaThb MPHUPOAHBIC SBJICHUS U  BBHIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHpOpMAIMEl (U3UUYECKOTO COJEp’KaHUs, BKIIOYAS
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OILICHUBaHHE WH(OPMALIUK;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOI HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'0 3K3aMeHa 1o (U3UKe.



COJEPKAHUE OBbYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIPOCA, BBIABM)KEHHUE TIMIIOTE3,

SKCIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBACHeHHE HabOmomaeMoro spieHus. OnucaHue
(U3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI M MPOLEAYpa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MajbIX TEJ.

N3mepenne temnepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TEMIIepaTyphl.
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6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTHKEHUE WU
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTU arperatHbiX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMeHU JBUKEHUS.

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.

Cuna kak XxapakrepucTuka B3aumojeicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsimoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHre CKOJIbKEHHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
Haburonenue siBjaeHUs] UHEPIUH.

Haburonenne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

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

2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXKEHHsI Opycka WM IIapuKa MO HaKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teia U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBIIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBieHus TBEPABIMU TEIaAMH, KUIKOCTIMHU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
ob6onouku 3emmu. OnbiT Toppuyermnu. M3mepeHue atmocdepHOro naBieHHs. 3aBHUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
CooOmaromuecs COCyapl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW 4YacTH 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.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJe OT 00bEMa MOrpyKEHHOHN B JKHUJIKOCTb
YacTH TeJna.

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

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

OneIThI, IEMOHCTPUPYIOIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOLICH HA
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeEprus.
Mexanunueckast pabora. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY M TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHUsS SHEPIUU B MEXAHUKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Omnpenenenue paboOTBl CHIIBI TPEHUS TMPU PABHOMEPHOM JBIKEHHUHM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KJIACC

Pa3pnen 6. TentoBbIe iBJIEHNA.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
nu pazMepLI aTOMOB H MOJ'IeKy.]'I. OHBITLI, noleBepncna}omne OCHOBHBIC IIOJIOKCHUA
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )KHUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOHGKynSIpHO--KHHeTquCKOI\/'I TeOpI/II/I. CMa'-II/IBaHI/Ie nu Kal'[I/IJ'IJ'IHpHBIe SABJICHUS. TCHJ'IOBoe
pacIIMpeHne U CHKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMXKEHHUS YacTHIL.
Buytpennsss osHeprusi. CmocoObl HW3MEHEHHMS BHYTPEHHEH OHEpruu: Tervionepenada u
COBepHIeHI/Ie pa6OTBI. BH)II)I Tennonepenatm: TeHHOHpOBOJIHOCTI), KOHBCKIIHA, I/ISJ’Iy‘leHI/Ie.



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

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. 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.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue 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 PaOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH 3HEpPrUM Teja B pe3ysbTare TeIulonepenadu 1
paboThl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aWMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJE€MEHTapHbIM 3iiekTpuueckuil 3apsia. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MomHOCTb 351eKTpUUecKoro Toka. 3akoH /xoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcerea. MaruuTHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue anekTpomMarHuTHOM  uHaykuuu. IlpaBwiio  Jlenua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpONCTBO U JIEUCTBUE IIEKTPOCKOMA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHuTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIEHUS MHIYKIIMOHHOIO TOKA OT YCJIIOBUMN €TI0 BOSHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOIHUKH U TUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAINPSHKEHUS Ha PE3UCTOPE.

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

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU NapauieIbHOM COSTUHEHUHN PEe3UCTOPOB.

10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. OnpeneneHue MOIHOCTH ANEKTPUIECKOTO TOKA, BBIIETIEMOIN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIOUKY, OT HANpPSKEHHS
Ha HEW.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. U3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHUS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbl TOKa U HAMPaBIIEHUS TOKA B KaTYIIIKE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoOIMHENHOEe ABWXKeHHEe. HepaBHoMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsAss U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkeHne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE 1O OKpykHOCTH. [lepuon u yacrora oOpamienus. Jlunelinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. ITpuHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHHUS CKOJIBXKEHMS, CHJIa TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBmxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHOM TOUKU. AGCONIOTHO TBEPAOE Teno. PaBHoBecue TBEPOro 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. Cs3b

OHCPIuun

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

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHUYECKOIO ABUKEHMSI TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

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

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. HabGmronenue 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. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbCa MPH a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBHN.

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 AJs pa3rOHa U JalbHEHIIEro pPaBHOMEPHOIO JBHMXKEHHS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Ompenenenne paGoThl CHIBI YHOPYrOCTH IPU NHOABEME IPy3a C HUCIOJIB30BAHUEM

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. MaremMaTH4ecKuid W TPYKUHHBIM MasTHUKH. [IpeBpaineHwe »>HEpruvd mnpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

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

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA MIPYKUHE.

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. Omnpenenenne 4acTOTHI U MEPHOAA KOJICOAHUH MAaTEMaTHYECKOTO MasTHHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

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

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

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

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHHUTHBIC BOJTHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. lIpsiMmonnHeliHOe pacmpocTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHUA B OIITUYCCKUX CBECTOBOAAX.

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

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus cera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

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

ONTUYECKUN CBETOBOJI.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[TonryueHnue n300paxeHU ¢ TOMOIIIBIO JINH3.

[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 ob

HccnenoBanue 3aBUCUMOCTH yIJla OTPasKEHHsI CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenue xapakTepuCTHK N300paXeHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CUIIBI COOMPAOIIEeH JINH3BI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

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

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Mogens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaamoaktuBHbIE TpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPaHEHMsI 3aps0BOIO U MAaCcCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYUEHUSI.

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

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alluh |
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 wW3ydYeHUM [NAHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTU3HPYIOTCS  BUBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCs E€CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIIEJOBAaHMS SBICHHH MPHUPOIBI UM TEXHUKH,
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 00YJaroNIrecs BHIMOIHAIOT 33aaHNs, B KOTOPBIX UM IIPEIaraeTcs:

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

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
IPOBEPKH THITOTE3 U TOJTYYCHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUUM HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



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

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUSA Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTprMoOTH4eCKOro BOCIIUTAHUS
- MpOSBIIEHUE HHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM (u3nueckoit
HayKU;
- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHHSIM POCCUNCKHX yIEHBIX--(PU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
- TOTOBHOCTh K aKTHUBHOMY Yy4YacCTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U STHUYECKHX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKU;
- OCO3HAaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
- BOCHPHSTHE JICTETHMUYECKUX KadyecTB (U3MUecKOW HayKHu: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:
- OCO3HaHHE LIEHHOCTH (PU3NUeCcKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpHI,
- pa3BUTHE HAyYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
- OCO3HaHHE IIEHHOCTH 0e30macHOro odpasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BXHOCTU TPaBHJI 0€30I1aCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBHUSX;
- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHU, MPU3HAHKE CBOETO MpaBa HA OMIMOKY M TAKOTO XKe
MpaBa y Ipyroro 4eioBeKa;
6) TpyaoBOro BOCIUTAHUSA:
- aKTMBHO€ y4yacCTH€ B PEIICHWH NpPAaKTHUECKUX 3a7ad (B paMKax CeMbH, 00Opa3oBaTEIbHOMN
OpraHM3aliu, ropoja, Kpas) TEXHOJIOIMUYECKON U COLMaIbHONW HalpaBIeHHOCTH, TPEOYIOMIUX B
TOM YHCIie U GUNYECKUX 3HAHMIA,
- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;
7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:
- OpHEHTalusd Ha MpPUMEHEHHE (U3NYECKUX 3HAHMW [UIsl pelieHusl 3ajgad B 00JacTH
OKpY’Kalollled cpenibl, MNIAaHUPOBAHUS MOCTYIKOB U OIIEHKH UX BO3MOXKHBIX MOCIEACTBUN AJIA
OKpY’KaIoIlel Cpebl;
- OCO3HaHMe II00ATLHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOIHOM Cpelbl:
- MOTPeOHOCTh BO B3aMMOJACHCTBUM TPH BBIOJHEHUU UCCIICOBAHUIA U MPOEKTOB (HU3MUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSM JIPYTHUX;
- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTb;
- TOTPeOHOCTH B (JOPMUPOBAHUY HOBBIX 3HAHUU, B TOM UHCIe POPMYIHPOBATH UCH, TOHSATHUS,
TUMOTE3bI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;
- 0co3HaHue Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
- IUIAHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UIECKUX 3HAHUI;



- CTpPEMJICHHE aHAJIU3UPOBATh W BBIABIIATH B3aUMOCBSI3H MPHUPOIBI, 00IIECTBA M YKOHOMHUKH, B
TOM YHCJIE C UCTIOIh30BAaHNEM (PU3NICCKUX 3HAHUN;

- OIICHKA CBOMX JCHCTBHIA C yU4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX II00ATBHBIX
OCJIEOCTBUI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyaromerocss OyayT copMHUpOBaHbI MeTampelMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jornveckue aeiicTBusi:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC IIPU3HAKNA OOHEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
U CPaBHCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMaTPUBAEMbIX (PAaKTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UIESCKUM SIBIICHUSIM;

BBISIBIISITh NIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YYCHUH (PU3MUECKUX SBICHUU WU
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NYECKUX BEIUYMUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus ydeOHOW (u3Mueckod 3ajauu
(cpaBHEHHME HECKOJIBKMX BapHaHTOB pEIICHHs, BHIOOpP HamOoyiee IMOAXOASILIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

MCITOJIH30BaTh BOMIPOCHI KaK MCCIIEI0OBATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 000OIIEHUST U  BBIBOJABI 1O  pe3yJbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh MIPETOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nndopmanmei:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPHU TIOUCKE W OTOOpe
uH(pOpMAIIUU WK JAHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (hru3nueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THMUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (OpMYy MpeacTaBleHUs HHpOpMauu
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



B Xoie OOCyX/aeHusi y4eOHOro marepuaia, pe3yiabTaToB JabOpaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O00CY)KJaeMON TEMbI U BBICKA3bIBaTh HJICH,
HalleJICHHbIE Ha PELICHUE 3aaull U MOAepKaHue 01aroXKenaTeIbHOCTH OOICHNUS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAaJora,
OOHapy>KUBATh Pa3IMYME U CXOJCTBO MO3HIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3yJAbTAaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

HNOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IPY PEUICHUN KOHKPETHOH (PU3HUECKOM TPOOIeMBbI;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHXKEHUIO: PACIpesesIiTh PO, 00CYXKIaTh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KA4eCTBEHHOTO pe3yJbTaTra MO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENFHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIHMX ISl PEIICHHSI
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCA B PAa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoif);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLIMOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTHDXKEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUThH ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJe CHOopa WIN JIUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peuieHuH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce MpeiMETHBIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEpIOE, >KHAKOE, Ta3000pa3HOE), MEXAaHHUYECKOE
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyath siBieHus (1udy3us, TEII0BOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpalleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUYECKOM SHEprun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOAE, NEHUCTBHUE CUIIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOIUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBICHUE
(TBEporo Tena, KUIKOCTU, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MO0Je3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHMH, UX 0003HAUECHUS U €IUHULIBI
(bu3nYeCKuX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
IpaBUJia CIOKEHUsI CUil (BIOJb OAHOM MpsiMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBEeCHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

O0BSACHATh (U3NYECKUE SBJICHMS, IMPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOiicTBa (U3MYECKUX SBJIEHUM, (U3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YA 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U



MIPOBOJIUTH PACYEThl, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIE IS pEIICHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (DU3NYECKON BETMUNHBL,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIIEIOBAHUS BBIACHATH IPOBEPAEMOE MPEANOIOKEHNUE
(rumoTe3y), pa3auvyaTh W HHTEPIPETUPOBATH IOJTYYEHHBIM pe3ysnbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOIBI 110 €T0 PE3YJIbTaTaM;

IIPOBOJIUTDH OIBITHI IO HAOITIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3UUYCCKUX CBONCTB
Ten: (GOpMYIUPOBaTh TPOBEPSEMBIE TPEIINOIOKEHUsI, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITIOJIHSITh TIPSIMbIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTH U3MEPECHHIA,
MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBMKEHMS TeJla, CUJIbI TPEHHUSI CKOJBKEHMS OT Beca TeJla, KauyecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YJIBTATHI IMOTYICHHOM
3aBUCUMOCTH (PU3MUYECKHX BEJIWYHMH B BHJE IPEIIOKCHHBIX TaOIWIl ¥ TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBujia TEXHUKM Oe30macHOCTH Tmpu  paboTe ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKTepU30BaTh TMPUHIMIBI JEHCTBUS HM3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOW HA MX OMHUCAHHUSA (B TOM 4YHUCJE: MOJIIMIHUKUA, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAaX (PM3WUYECKHMX SIBICHUW M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalleHHnH C TpudopaMu M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MTPOTHBOPEUYMBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysibTaTax MPOEKTOB WM YU€OHBIX MCCIEI0BAHUMN, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPyIIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/1a4aMy, CJIEAUTDH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN Iap, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHBIE SBICHHS, HCHApEHUE, KOHJECHCAlMs,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AECUCTBHE MarHUTHOIO IOJI HAa MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PM3NYECKUX SBJICHUI B OKpPYKaIOIIEM MHpE, B
TOM 4ucie (U3MYECKUE SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B aTMmocdepe, HIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YUYE€HHBIE CBOMCTBA TeN U (PU3HUECKUE SBJICHUS, UCIOb3Ys (PU3UUECKUE
BEJIMYMHBI (TEMIEepaTypa, BHYTPEHHSAsS SHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOIIMBA, KOA((UIMEHT IMOJIEe3HOTOo
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJIHUKA,
yIIeTBbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TIPU
OMKMCAHUN TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCHOJIB3YEMBIX BEIHYUH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHE SBJICHHUS U MPOLECCHl, HCIOJIb3Ys
OCHOBHBI€ TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTyaIui MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BbIBAIOIIME (DU3MYECKHE BEIWYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 33Jja4d
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEUICHUS 3aayH,
BbIOUpaTh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HaYeHHE (PU3NUECKON BEIIMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJEMbI, KOTOPHIE MOKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJKA MPOBEICHUS] HCCIIECIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3MUECKUX SIBJICHUN WM (U3UUYECKUX CBOWCTB
Ten (KamwUIspHBbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAX €€ TOBEPXHOCTU, OJJICKTpPHU3alus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWTa, CBOWCTBA DJIEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOIh30BAaHHUEM aHAJOTOBBIX MPUOOPOB U JATUYUKOB
(U3MYECKUX BEIMYMH, CPaBHUBATh PE3yJbTaThl HM3MEPEHUNW C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
WCITOJTIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCHUMOCTH COTPOTHBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOT0 CEYEHUsl U YJEIbHOTO CONMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEILHOTO W MapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAaHOBKY U BBINOJHSITH W3MEPEHUS, CIenys
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHBIC M3MEPEHUs (U3NUYECKUX BEIHUYUH (yHelbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

e coOmonaTh NpaBWJIa TEXHUKH O€30MacHOCTH Mpu padore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJIBTMETP, CUYETYHK AIIEKTPHUECKOM
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX LIETIeN C MOCIIEI0BAaTEIbHBIM U MapajlIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® T[PUBOAUTH TpHUMEpPHl (HAXOAUTh HWH(AOPMALKIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30MacHOCTH TpU OOpallleHuH ¢ MpuUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOMOJHUTEIBHBIX HCTOUYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHON;

® 1CIIOJIb30BATh MPHU BBHIIOJHEHUU YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM WM  HCCIeI0BaTeIbCKON
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATUMHBIN anmapar
Kypca (pU3HKH, CONTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacnpenensiTh 00sf3aHHOCTH B I'PYMIE B COOTBETCTBUHU C IOCTABJIEHHBIMH 3aJla4aMU,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSBIISASL TOTOBHOCTD pa3peIiaTh KOH(DINUKTHI.

K koniy oOyuenus B 9 kJiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JABMKeHUs, nedopMmanus (ynpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KEHUE, CBOOOAHOE Ta/ICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE pPacIpOCTPaHECHHE,
OTpaXEHUE U MPEJIOMIIEHHE CBETA, I0JHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PaAHUOAKTHBHOE W3IYYCHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUECKUE SBIICHUS, UCTIONB3Ys (pU3nUecKue
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITAIT OTHOCUTEILHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUST UMITYJIbCA,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U
MacCoBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHUE;



OOBSICHATH (pU3MYECKHE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIEC UIS PELICHHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HpPENONI0KEHNE, OILEHUBAaTh IMPABWIIBHOCTh IMOpPSJKAa IPOBEAECHUS MCCIEI0BAHUA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHMsI SHEPTrUU, 3aBUCUMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOMCTB HW300pakeHHs IpeaMera B COOHMparomel JIMH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTHh IPU HEOOXOAMMOCTH CEpPHUI0 HPAMBIX HM3MEPEHUH, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBHUCUMOCTh IIyTH OT BPEMEHU IIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): MJIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSITENBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBKEHHUH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh HM3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKH Oe30MacHOCTH Hpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IJIaHETapHask MOJEIb aTOMAa, HYKJIOHHAs: MOZEINIb aTOMHOTO S111pa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuiabcoHa), uCHOIb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHICEHUU y4yeOHO--
NPAaKTUYECKUX 33]a4, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHS M300paKEHUH B TNIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30I1acCHOCTH MpH OOpalleHud ¢ OpubopaMM M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPy
(GU3MUEeCKOro Ccojep)KaHus, CHpaBOYHble MaTepHuaibl, pecypcbl cetu HHrepHer,
BJAJIeTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HMHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIATh
pe3ynbTaThl MIPOEKTHOW WIM UCCIIEN0BATEIBCKOU AEATENBHOCTH, IIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U

COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/e/ioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
11 Pu3HKa - HAyKa O MPHPOJE 2 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
12 (DH3HHECKHE BEIIHHHbI 2 . https://m.edsoo0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 0.5 1 hitps://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasnean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BelecTBa 1 bubmorexa [IOK
' p H https://m.edsoo0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnuotexa [JOK
' BEIIeCTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUS BEIICCTBA 2 bubmorexa LIOK
' P m https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 Mexanueckoe niienne 3 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 Hrepus, macca, 110THOCTS 4 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Brer cun 14 1 2 https://m.edsoo0.ru/7f416194
Hroro no pazmeny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 JlaBreHue xuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHOE AaBeHne 6 https://m.edsoo.ru/7f416194
44 JleficTBHE MKUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmorexka [IOK
>1 Pabora u mompocTs 3 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
52 Hpoctbie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
>3 Mexantiieckas oHepri 4 05 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 12



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

8 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pasnen 1. TenJioBble sIBJICHUA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 1 ﬁgg;?/(r)rfeelijas(l)f)or{f/7 f4181ce
bubnuoreka IIOK
12 Tennoseie nponeccet 21 1 S https://m.edsﬁ).ru/7f418lce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 27IEKTPUUECKHI TOK 20 1 7 Egg:-jl/ﬁee%ii%ﬂ f4181ce
bu6mmoreka [JOK
2.3 MarsuTibie AB1eHus 6 2 https://m.edsoo.ru/7f4181ce
2.4 DNIEKTpOMarHuTHask UHIYKIUS 3 1 Eggg?/ﬁeeziicﬁfﬂ f4181ce
Hroro mo pazueny 36
Pe3epBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15



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

9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmorexa [IOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3nes 3. DjieKTpOMAarHuTHOE MoJie ¥ DJ1eKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMAarHuTHOE MOJE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbIE ABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 Paznoxxenne 6em10ro cBeTa B CIEKTP 3 2 bubmorexa [IOK

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

Hroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue v moriomieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpoenue aTomHoro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE COEePKAHUS 9 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 25



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




INIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
No KosmuecTBo yacos Nara DJIEeKTPOHHbIE Hcnosab3oBanue
/ Tema ypoka Kontpoar  IIpakTuuec —— uudposbie o0opyaoBaHHe
n Bcero HbIE KHe - 06pa30BaTeJILHLIe JIaﬁ()paTOpI/II/I
padoTnI padoThI pecypcbl "Touka pocra"
®dusuka — Hayka o
npupoje. SABieHus 1
npupoasl. MHCTpyKTax no
T.b.
®uznuecKue sIBJICHUS:
MEXaHUYECKUE, TEIJIOBbIE,
3JIEKTPUYECKHUE, 1
MarHUTHbIE, CBETOBBIE,
3BYKOBBIE.
DU3NYECKUE BEINYNHBI.
W3mepenue puznyeckux
Belnn4nH. Ousnueckue
npubopsl. [TorpenrHocts 1
U3MEPECHUM.
MexnyHapoaHas cuctema
€IMHHIL.
O6opynoBanue
VYpok-uccnenoBanue nabopaTopuu HEeHTpa
Jlaboparopnasi pabora «Touka Pocray»
Ne 1 "U3mepenue Jaruuk Temmepa-
TeMIEPaTyphl MpU 1 1 TYpBbI, TEPMOMETD,
MIOMOIUIH JKUJKOCTHOTO KaJIOpU- METP,
TEpMOMETpa U AaTUMKa MEpPHBIN IWINHIP
TeMiepaTypsl"” (MeH3ypka),
Unctpykrax no T.b. nabopaTopHbIe
CTaKaHbl, Topsiyas u




XO0JIOHAsA BOJa

MeTo/1bl HAy4HOTO
MMO3HAHUS: HAOJII0ICHHUE,
MMOCTaHOBKA HAYYHOTO
BOTIPOCA, BBIJIBIDKCHUE
TUTIOTE3, SKCIIEPUMEHT 110
MIPOBEPKE THUITOTE3,
00BsACHEHHE
Ha0JII0TaeMOT0 SIBJIICHUS.
Onucanne PU3nIECKux
SIBJICHUM C TTOMOIIIBLIO
Mojenei CtapToBas
JIuarHocTuyeckas padbora

Ypok-uccienoBaHue
Jlaboparopnasi padora

JAJbHOCTH ITOJIETA
1IapyKa, MyIEeHHOI 0
TOPU30HTAIIBHO, TEM
0ouIbIIIE, UeM OOJIBIIIE
BBICOTA ITycKa"
HNucrpykrax no T.b.

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. ONBITHI,
JIOKa3bIBAIOIIHE
JIMCKPETHOE CTPOCHUE
BCIICCTBA

Ne2 "[IpoBepka runoTessl:

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72

a

but6mmorexa [IOK
https://m.edsoo.ru/ff09fe0

a

O6opynoBanue
nabopaTtopuu LEeHTpa
«Touka pocray,
[IITaTus
1abopaTopHBIH,
MEXaHUYECKas
CKaMbsl, OpycoK
JIEPEBSIHHBIN,
BJIEKTPOHHBIN
CEKYHJIOMEp C
JaTYUKaMH,
MarHUTOYIPaBIIsIEMbI
€ TepKOHOBBIE
JIATYUKH
CeKyHJIoMepa



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

JIBr>xeHne 4yacTHIl
BeniecTBa. CBI3b
CKOPOCTH JIBHDKCHHSI
YaCTHUI] C TEMIIEPATYPOI.

bubmuoreka [JOK

8 BpoyHOBCKOE IBHKEHUE, https://m.edsoo.ru/ff0a013
T dy3us. e
BzauMozaeiicTBre yacTuiy
BEIIECTBA: MPUTSIKCHHE U
OTTaJIKUBaHUE.
Ob6opynoBanue
naboparopuu EeHTpa
«Touka Pocra»
Ypok-uccienoBaHue
JaT4yuk Temmepa-
JlabopaTopnasi paGora VDL TEDMOMET
Ne3 «OmnsIThI 11O YPBL, TEP P,
9 KaJOpH- METp,
Ha0JII0JIEHUIO TEIIOBOTO .
MEPHBIN IMIHHIP
pacuIupeHusl Ta30By.
(MeH3ypka),
HNucrpykrax no T.b.
nabopaTopHbIe
CTaKaHbI, TOpsYas U
XOJIOJTHAs BOJIA
ArperatHble COCTOSIHUS
BEII[ECTBA: CTPOCHUE
ra3oB, JKUIKOCTEH 1
TBEPABIX
(KpUCTAJUIMYECKHX ) TEIL.
10 B3auMoCBs3b MEXIY
CBOICTBaMH BEIIIECTB B
Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
CTPOEHHUEM.
OcoOeHHOCTH arperaTHbIX bubnmoreka [JOK
11  cocrosHHI BOJBL https://m.edsoo.ru/ff0a037

O600611eHrEe 1O pa3iery

8



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

((HepBOHa‘IaJ'IBHI)IC
CBCACHUSA O CTPOCHHUU
BE€IICCTBa»

Mexanndeckoe JABUKCHUC.

bu6mmoreka [JOK

12 PaBHOMeEpHOE U https://m.edsoo.ru/ff0a05c
HEPaBHOMEPHOE JIBUKCHHE 6
Cxopocts. Equnuiibt
ckopoctu. CpenHsist bubnmoreka [JOK
13 ckopocTh mpu https://m.edsoo.ru/ff0a079
HCPAaBHOMCPHOM C
JBUYKECHUU.
Pacuer nytu u BpeMeHH bubmorexa HOK
14 https://m.edsoo.ru/ff0a0ae
JIBUYKECHUS
4
SBneHue nHepuuu. 3aKoH
WHEPIUH.
B3auMopaelicTBue Tel Kak bu6mmoreka [JOK
15 npuyHMHA U3MEHEHUS https://m.edsoo.ru/ff0a0cl
CKOPOCTH JIBH>KEHHUS TEJL. 0
Macca — Mmepa
WHEPTHOCTH TeJl
[[lmoTHOCTH BemecTBa.
CBs13b IUNIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B bubnnorexa [JOK
16  enunune o0bEMa https://m.edsoo.ru/ff0a0fe
BelecTBa. Pacuer macchl e
1 o0beMa Tena 1o ero
MJIOTHOCTH
JlabopaTopHas padora Becri ¢
Ne4 «Onpenenenue pa3HoBecamu, Tena
17  nnotHOCTH TBEPHOTO pa3HOU MacCCHI;

tenay. MHCTpyKTax 1o

T.b.

U3MEPUTEIIbHBIN
LWINATAD, Tela



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

HEMPaBUILHON
(OpMBI, HUTKH;
JUHAMOMETD,
IITATHB ¢ My(TOI,
JANKoON U KOJIbLIOM

18

KonTpoabHas padora
Nel o Temam
"MexaHndeckoe
nemwxkenne." "[lmoTHoCTh
BerecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23

c

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3aUMOJCUCTBUSA TEI.
Cuna ynpyroctu. 3akoH

I'yxa

JlabopaTopHas padora
Ne 5 «3yuenne
3aBUCUMOCTH PACTSKEHUS
(medopmariun) NpyKUHBI
OT NPUIIOKECHHOW CHIIBI»
WNuctpykrax no T.b.

[[“IBneHME TATOTEHUA.
Cuna TsKecTu

CBsi3b MEXy CHIION
TSDKECTH U MaccoH Tena.
Pemrenue 3agad mo teme
"Cuna Tsxectn"

but6mmorexa [IOK
https://m.edsoo.ru/ff0al77

8

O6opynoBanue
neHrtpa «Touka
PocTtay,
JIOTIOJTHATEIBHOE
obopyioBaHue:
JUHAMOMETD,
HITaTUB ¢ My(PTOH U
JIATIKOM, BECHI C
pa3HoBecaMu

23

Cuiia TsKeCcTu Ha APYyTrux
mwrageTax. @usndeckue
XapaKTEPUCTUKU IIJIAHET

bubnmoreka [JOK
https://m.edsoo.ru/ff0a150

2

24

N3mepenue cui.

bubmuorexa [JOK



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

Hunamometp

https://m.edsoo.ru/ff0al8c
c

bubmuoreka [JOK

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
Crioxerue tsyx cu, bubmuorexa [JOK
HAIPABJIEHHBIX IO OJHOM
26 Hpﬂf/l ot g https://m.edsoo.ru/ff0ala7
. 0
PaBHOpelcTBYIOIAS CHIT =
97 Pemenue 3a1a4 no teme
"PaBHonelicTBytomast cui"
Cuna tpenus.Tpenue
bubmuorexa [JOK
CKOJIb)KEHUS U TPEHUE
28 noxos, Tperne lfnplzlpozle https://m.edsoo.ru/ff0alb9
' Cc
U TEXHUKE =
JlaGopaTopHnas padora O6opynoBanue
Ne 6 «3yuenne neHrtpa «Touka
3aBUCUMOCTH CHJIBI PocTtay,
TPEHUS CKOJIbKEHUS OT bubnunoreka [JOK JIOTIOJTHUTEIIbHOE
29  CHIIBI JaBIICHUS U https://m.edsoo.ru/ff0alcc obopymoBanue:
xapakrepa 8 JTUHAMOMETD,
CONPUKACAOIINXCS HITaTUB ¢ My(PTOH U
ITIOBEPXHOCTEMN JankKou, 2 tena
Wuctpykrax no T.b. pa3zHoro oobema
Pemrenue 3agad Ha
30 ompenenenue
pPaBHOACHCTBYIOIIEH CUIIBI
Pemrenue 3agad mo reMam:
«Bec Tema,
padueckoe bubmuorexa [JOK
31 H306paKEHHE CHIT https://m.edsoo.ru/ff0alde
’ 0
«Cuibly, =

«PaBHOAEUCTBYIOIIAS



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

CHII»

KonTposbHasi padora Ne
2 110 TeMaM:
«MexaHndgeckoe
JIBIOKEHHE», «Macca,

32
IIOTHOCTBY, «Bec Temay,
«['papuueckoe
N300paKCHHUE CHIT»,
«Cuie»
Hasienne. CriocoObl bubnmoreka [JOK
33 yMeHbIICHHS U https://m.edsoo.ru/ff0a20a
YBEJIUYCHUS JTABICHUS 6
BJICHHE T'a3a.
3I[;BI;]IICGI/IM§CT?ZZIBHCHI/I}I bubmorexa LIOK
34 N https://m.edsoo.ru/ff0a237
rasza or o0néma, 5
TEeMIIepaTyphl =
[lepenaua naBneHus
TBEPBIMH TEIIAMH, Bubmorexa [IOK
35 XHAKOCTAMIT H Tasami. https://m.edsoo.ru/ff0a25b
3akoH ITackams. 0
ITHeBMaTHuecke -
MAIIIHUHEI.
JlaBieHne B )KUAKOCTH U bubmuoreka [JOK
36 rase, BEI3BaHHOE https://m.edsoo.ru/ff0a271
JIEUCTBUEM CHIIBI TSKECTHU 8
3aBHUCHMOCTD JaBIICHUS
JKUJIKOCTH OT TITyOHHBI. but6mmorexa [IOK
37 Peurenue 3amay 1o TeMe https://m.edsoo0.ru/ff0a282
«/laBiIeHHE B )KUJIKOCTH U 6
rase. 3axon Ilackams»
['mapocratnyeckuit bu6nmoreka [JOK
38  mapamokc. https://m.edsoo.ru/ff0a297

Coob1maronmecs: Cocysl

0



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

['mapaBnuueckue bu6mmoreka [JOK
39  MexaHU3MBIL. https://m.edsoo.ru/ff0a313
['mapaBauyeckuit mpecc 6
40 Maunowmetpsl. [TopuineBoit
YKUJKOCTHBIA HAcOC
ATtmochepa 3emin u bubmumorexa [IOK
41  npu4HHBI €€ https://m.edsoo.ru/ff0a2b5
CYIIIECTBOBaHUS a
Bec Bo3tyxa bubmuoreka [JOK
42 ' https://m.edsoo.ru/ff0a2b5
ATMmochepHoe naBiieHne a
N3mepenue bubmmoreka [JOK
43  aTrmochepHOro JaBICHHS. https://m.edsoo.ru/ff0a2da
OmneiT Toppuuennu 8
3asucumocTs bubmuorexa [JOK
44 4TMOCGEPHOrO 1aBICHHA https://m.edsoo.ru/ff0a2fc
OT BBICOTHI HaJl YPOBHEM 4
MOpst -
bapomeTp-anepou. bubnuoteka [JOK
45  AtmocdepHoe raBieHHe https://m.edsoo.ru/ff0a2fc
Ha pa3JIN4YHBIX BBICOTAX 4
Pemenue 3amau mo teme "
46
ATtMmocdepHoe naBieHue"
JleiicTBHE KUAKOCTU U
rasa Ha MOTPY>KCHHOE B Bubmorexa [IOK
47 HHXTEIO. https://m.edsoo.ru/ff0a327
BritagkuBaromas
6
(ApxumenoBa) cuia.
3akoH Apxumena.
N7 Onpereneime buGmoresa LIOK saemennt
48 ) https://m.edsoo.ru/ff0a33f

BBITAJIKUBAIOIICH CHUJIBI,

JICUCTBYIOLLEH HA TEJIO,

c

pacTBOPOM COJIH;
BECHI C



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc

IIOTPYKEHHOE B
KUIKOCTh». THCTpyKTax
no T.b.

JlabopaTopHas padora
Ne 8 o reme

pa3HoBecamy,
WU3MEPUTEIbHBIN
UIHH]P,IPOOUpKa-
IOTJIOBOK C
POOKOM,
IIPOBOJIOKA, TIECOK,
(bunbTpOBaNbHAS
Oymara

CrakaHbl C BOJIOH U
HACHIIEHHBIM
PacTBOPOM COJIH;
BECHI C

«HccnenoBanue Bubmorexa [IOK pasHoBecamy,
49  3ABUCHMOCTH Beca Tela B https://m.edso0.ru/ff0a351 WU3MEPUTEIbHBIN
BOJIE OT 00bEMa 4 WIMHIP,TPOOHpKa-
MOTPY>KEHHOU B JKUJKOCTh - MOIJIOBOK C
yacTu tena». MHCTpyKTax MPOOKOH,
o T.b. IIPOBOJIOKA, MECOK,
dbunpTpoBaHHAS
Oymara
[LnaBanue Tei. bubmiorexa LIOK
50 https://m.edsoo.ru/ff0a3a9
BosnyxomnnaBanue. 6
JlabopaTopnasi padora
Ne 9 "KoncrpyupoBanue O6opynoBanue
apeoMeTpa Wi neHtpa «Touka
51 KOHCTpPYHMPOBAHUE JOJKU Pocray,
U OIIpesieTIeHHE €€ JIOTIOJTHUTEIILHOE
rPYy30MOaBEMHOCTH" obopynoBaHue
HNucrpykrax no T.b.
Pemrenue 3agad mo reMam: BuGmmotexa LIOK
52 «ILnaanue cynos. https://m.edsoo.ru/ff0a365

BosngyxonnaBanuey,

«/laBiieHME TBEPIBIX TeEIl,

4



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

)KI/II[KOCTCI\;I H ra3oB»

KonTposbHasi padora Ne
3 o Teme «JlaBneHue

53 .
TBEPJBIX TEJ, )KUIKOCTEU
1 Ta30B»
bubmuoreka [JOK
54  Mexannyeckas pabora https://m.edsoo.ru/ff0a3f8
2
MomtHOCTh. EquHUIEI bubmorexa LIOK
55 o - BAHIT https://m.edsoo.ru/ff0a3f8
MOIIIHOCTH 5
Ypok-
pOK-HCCIeI0BaHNE OGopyoBanHe
JlaGoparopHasi pabora
Ne 10 "Pacuér momHoCcTH uentpa «Touxa
56 N N m ’ 1 PocTtay,
pa3BUBaeMOM IIpU
N " JTIOTIOJIHUTEIILHOE
MOAbEME T10 JICCTHUIIE 0GODYIOBaHHE
Nuctpykrax no T.b. Py
[IpocTeie MEXaHU3MBI:
57  pvuar, OJIOK, HAKJIOHHAs
MII0CKOCTh. [IpaBuio
ABHOBECHS pblyara.
O6opynoBaHue
enTpa «Touka
Prryaru B TexHuke, ObITY U HEHTP X
npupoje. JlaboparopHas Pocray,
g 61(: a J;J‘o 11 bu6mmorexa [IOK JOIIOJHUTEIBLHOE
58 P i} . 0.5 https://m.edsoo.ru/ff0a478 obGopynoBanue(psrdya
«ccnenoBanue ycioBUi
e T Ha IITaTUBE,
paBHOBECHS pbIyara
JTUHAMOMETp, Habop
HNucrpykrax no T.b.
TPY30B, CBUHIIOBBIC
MJIACTHUHBI, MOJIOTOK)
[IpuMeHeHue npasuia bubnuorexa [IOK
59  paBHOBecwHs pbldara K https://m.edsoo.ru/ff0a48a

650Ky. «30510TOC

6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

MPABUJIO» MEXaHUKH.
Pemenne 3amau mo reme
«YCcl10BUS PaBHOBECHUS
pbryara

O6opynoBanue

nenrpa «Touka
KOUB(b(i)I/IHI/IeHT MOJIE3HOTO POCT]Z;:»,
JIEMCTBUSI MEXaHHU3MA.

60 JladopaTopHas padora 0.5 HgHOHHHTeHLHoe
Ne 12 «M3mepenne KIIJ] obopynosarme(
HAKJIOHHOM TIOCKOCTI JMHAMOMETP, Habop

IPY30B, CBUHIIOBBIC
IJTACTUHBI, MOJIOTOK)
Perrenue 3agad mo reMme bu6mmoreka [JOK

61 "PabGora, MOIIHOCTB, https://m.edsoo.ru/ff0a4c4
KILJ" 8
MexaHuyeckas SHEpIus. bu6nuorexa [IOK

62 Kunermueckas u https://m.edsoo.ru/ff0a425
MOTEHIMAIbHAs SHEPTUs 2
[IpeBpamienue 0THOrO
BHJa MEXaHUYECKOU bu6mmoreka [JOK

63  sHepruu B IPYroil. 3aK0H https://m.edsoo.ru/ff0a436
COXpAHEHHUsI SHEPTHH B 0
MEXaHUKeE.

YPOK-3KCIIEPUMEHT

JlabopaTopnasi paGora Ob6opynoBanue
Ne 13 neHrtpa «Touka
"JKCIIepUMEHTAIbHOE Pocray,

64  OTIPC/ICIICHHE N3MEHEHUA 1 JIOTIOJTHUTEITEHOE
KUHETUYECKOU U obopynoBaHue

MOTEHIMAIBHON YHEPTUH
MIPU CKaThIBAaHUU TeJa MO
HAKJIOHHOH IIJTIOCKOCTH"
HNucrpykrax no T.b.

(murEamMomeTp, HaboOp
Ipy30B, CBUHIIOBBIE
IJIACTUHBI, MOJIOTOK)



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

[ToBTOpEeHME 1 0000IIEHNE
MaTepuania 1o TeMe
"PaGora 1 MOILITHOCTb.

65 Omneprus" KonTtposbHas
padora Ne 4 1o Teme
«PaboTa 1 MOIIHOCTb.
DHEPTUs»

0.5

[ToBTOpEeHME M 000OIIEHNE
matepuaia Pabota ¢
TEKCTAMH 110 TEMaM

66 "MexaHu4eckoe
npmkenue", "JlaBnenue",
"Pabora. MoOIIHOCTS.

Oneprus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee
6

Ilpomesicymounan

67 @mmecmayus ¢ euoe
npoeedenusn
nabopamopHoil padomul
AHanu3 pe3yabTaToB
IIPOMEKYTOUHOU
arrectauu. MIToroserit

YPOK.

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

12



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

8 KJIACC

N KoJsmyecTBo 4acoB Jara BH;KTpOHHLIe I/Iﬁcnonbsosaﬂue
Kontpo nu¢pposbIe o0opynoBaHue
E/ Tema ypoxa Bcero nbnbll()e g[p:%c:::eckn g‘wqeﬂu o0pa3oBaTe/bHbIE Jaboparopuu
padoThbI P pecypchl "Touxka pocra"
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KHHETUYECKON TEOpUH bubnnoreka [JOK
CTPOCHHMS BEILIECTBA U UX 1 https://m.edsoo.ru/ff0a52
OIIBITHBIE 56
MTOATBEPKICHHUS.
HNucrpykrax o T.b.
Macca u pazmep aTOMOB U 1
MOJICKYJI
OObsicHEeHNE CBOMCTB
TBEPIOTO, )KUJIKOTO 1
ra3000pa3HOro COCTOSTHUMN
BEILIECTBA HA OCHOBE 1
MOJIOKEHUN
MOJIEKYJISIPHO-
KMHETHYECKON TEOpUH
Kpucrannnaeckue u bubmorexa HOK
1 https://m.edsoo.ru/ff0a58
amop(dHbIe Tena 00
Mogenu TBEpIOTO, bubnmoreka [JOK
KHJIKOTO ¥ ra3000pa3HOro 1 https://m.edsoo.ru/ff0a54
COCTOSIHUI BENIeCTBa Oe
E;f;‘z‘*l{“:cfh Bu6miorexa IIOK
1 https://m.edsoo.ru/ff0a55
[ToBepxHOCTHOE 30
HaTSKEHHE —
Bxomnast koHTpoJbHAS 1 1 bu6mmoreka [{OK



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

10

11

12

13

14

paborta

Temneparypa.Temiosoe
pacilMpeHue U cxaTue.
CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TETJIOBOTO
JIBUKEHMSI YACTHI]

BuyTtpennssa sHeprus.
CriocoObl U3MEHEHUs
BHYTPEHHEHN YHEPIUHU:
Terionepenaya u

COBEpIIEHHUE PaOOTBHI.

Bupael rerionepenaun:
TEIUIONPOBOHOCTD,
KOHBEKIIMSI, U3JTyUEHUE.
Vpok-koHpepeHuus
"IIpakTueckoe
HCIOJIb30BaHUE TETNIOBBIX
CBOWCTB BEILECTB U
MaTEPUAJIOB B LEJAX
sHeprocOepexeHus"

KonnyecTBo TEIIOTEI.
VenpHas TEMIOEMKOCTD
BeIeCTBa

YpaBHEHHE TEIOBOTO
Oanmanca. TemiooOMeH u
TEIJIOBOE PaBHOBECHE

JlabopaTtopHas padota Nel
"UccnenoBanue siBJICHUS
TEII000MeHa pu
CMEIIMBAHUU XOJIOTHOU 1
ropstaeit Boasl"
Nucrpykrax no T.b.

https://m.edsoo.ru/ff0aba2
6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5c6
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a64
12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a69
76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a70
88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6a9
8

O6opynoBanue
n1abopaTopuu HEHTpa
«Touka Pocra»
JaTuuk Temiepa-
TypBbl, TEPMOMETP,
KaJIOPU- METP, MEPHBIN



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

Pacuet xommuecTBa
TEIJI0ThI, HEO0OXOJUMOTO

IUIUHAP (MEH3YpKa),
nabopaTopHbIe
CTaKaHbl, TOpsiuas u
XOJIOJHAs BOJIA

15 JUISl HATPEBAHUS TEJa U
BBIIETISIEMOTO UM MIPH
OXJTKICHUHN
O6opynoBanue
naboparopuu 1EeHTpa
«Touka Pocra»
Jlaboparopnas pabota Ne JlaTuuk Temmneparypsl,
2 "Onpenenenue bubmmoreka [JOK TEPMOMETP,
16  ymenbHOM TEIIOEMKOCTH https://m.edsoo.ru/ff0a6b  kamopumerp, ropsyas
BeniectBa" MHCTpyKTax) b0 Y XOJIOJIHAsI BOJA,
no T.b. MEpHBIN IWJIHHAD,
Ipy3 LWJIMHIPUYECKUN
C KPIOYKOM, HUTH,
JJICKTPOHHBIC BECHI
DHeprus TOIINBA. bubnnorexka [JOK
17 VnensHas Temmiora https://m.edsoo.ru/ff0a7b
CrOpaHus 5a
[InaBnenue u
OTBEp/ICBaHUE bubmuorexa [JOK
18  kpucTaIMUYECKUX Tell. https://m.edsoo.ru/ff0a71
VY nenbHas TermaoTa d2
TUTaBJICHUS
JlaGopatopnas paborta Ne Ob6opynoBanue
3 "Onpenenenue bubnnoreka [JOK nabopaTtopuu HEeHTpa
19 yIIeTbHON TEIIOTHI https://m.edsoo.ru/ff0a72f |«Touka Pocta»

IJIaBJieHus apaa"
Nucrpykrax no T.b.

e

«Omnpenenenue
YAEIBHOM Te- TIJIOTHI



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

IJIABJICHMS JIba: naT-
YUK TEMIIEPaTypPhI,
KaJIOPUMETP, COCYJT C
TaIOIIHUM JIbJIOM, COCY/I
C BOJIOM, DJIICKTPOHHBIC
BECBI. MHTEPAKTHBHAS
JI0CKa JIn0Oo
KOMIBIOTEP U
MYJIbTUMEANIHBIN
MIPOEKTOP,
3JICKTPOHHBIC
TaOJIHIEI,
HEIpOrpaMMUpyEMbIe
KaJbKYJISTOPEI,
IpOrpaMMHOE
obecneuenue Releon
Lite, undposoii
JATYUK TEMITePaTyphl
Releon.

[TapooGpa3zoBanue u

bu6mmoreka [JOK

20 https://m.edsoo.ru/ff0a74
KoHaeHcanus. Mcnapenne 0c
Kunenwue. Y nenbHas
TEIUIoTa
napooOpazoBaHus U bubnuorexa [IOK
21 KOH/ICHCAIlHH. https://m.edsoo.ru/ff0a78
3aBHUCHMOCTD 6¢c
TEMIIEPATYPhI KUTICHUS OT
aTMOC(EepHOTO AaBJICHUS
Brnaxnocts Bo3ayxa. [Tcuxpomerp,
JlabopaTtopHas pa6ota Ne bubmuorexa [JOK TEPMOMETP, CTaKaH
22 4 "Ompenenenue https://m.edsoo.ru/ff0a76 = ObopynoBanue

OTHOCHUTEIIFHOU
BJIQXKHOCTH BO3/yxa"

28

nabopaTopuu LIEHTpa
«Touxka PocTtay



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

HNucrpykrax o T.b.

Jatuuk Temmepa-
TYpBbI, TEPMOMETD,
MapJisi, COCY/Jl C BOJIOM

23

Pemrenue 3agaq Ha
omnpeeleHUE BIaXKHOCTH

BO3JIyXa

24

[TpunHIMnIBL paGOTHI
TETUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBuraresb BHYTPEHHETO
CrOpaHus

25

26

27

KIIJI TenmoBoro
nsurareisd. TemioBnie
JIBUTATEJIN U 3aIUTA
OKpY>Karolle cpeibl
3aKOH COXpaHEHUS U
MIpEBpAIICHUS YHEPTUHU B
TETUTOBBIX TpoIieccax

IloaroroBka k
KOHTpPOJIbHON paboTe 1o

TeMe "TemnIoBbIe IBIEHUS.

N3menenne arperaTHbIx
COCTOSIHUH BelecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c?
c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f
2

28

KonTponpHas pabota mo
Teme No2 "TemmoBrle
sBiaeHus. MI3MeHeHnune
arperaTHbIX COCTOSTHHUI
BenecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86a
e

29

OnexTpuszanus tein. [Ba
poJia ANEKTPUIECKUX
3aps0B

30

Ypoxk-uccienoBanue
JlabopaTopHas pabota Ne



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

5 "DnekTpusanus Ten
WHAYKIMEN U IIPU
CONPUKOCHOBEHUH"
Nucrpykrax no T.b.

B3aumopneiicteue
3apsKEHHBIX TeJ. 3aKOH
Kynona (3aBucumocTs
CHJIBI B3aUMO/ICUCTBUS

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0a87e
3apSHKCHHBIX TEJ OT 4
BEJIMYUHBI 3apsIIOB U -
PacCTOSHUS MEXTY
TeJIaMu)
DIEeKTpUUECKOe MoJe.
HanpsixkeHHOCTD bubmmorexa [IOK
32  BIEKTPHYECKOrO IOJIS. https://m.edsoo.ru/ff0a8a0
[IpuHnun cyneprno3unumn a
ANEKTPUUYECKUX TOJIeH
Hposozmici w1 bubnuotexa [JOK
33 /WDTICKIDHKAL 3axon https://m.edsoo.ru/ffOa8ef
COXpaHEHHUS 6
AIEKTPUIECKOTO 3apsiaa =
Pemenue 3anau Ha bubmuoreka [JOK
34  mpuMeHeHHE CBOMCTB https://m.edsoo.ru/ff0a90c
ANEKTPUUYECKUX 3apsIOB c
DNEeKTPUUECKUN TOK,
YCJIOBHS €TO bubmuorexa [JOK
35 CYIIECTBOBAHHS. https://m.edsoo.ru/ff0a95a
Hcrounukn 4
AIEKTPUUYECKOTO TOKA
JleicTus bubnmoreka [JOK
3p  ICKIpHiecKoro Toka https://m.edsoo.ru/ff0a96

(TemioBoe, XMMHUYECKOE,
MarHuTHOE).

b2



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

VYpok-ucciaenoBanme
Jlaboparopnas pabota Ne
6 "JleiicTBue

37  2IEKTPUYECKOro MoJis Ha 1
MIPOBOJAHUKY U
IUAJIEKTpUKN"
Nucrpykrax no T.b.
DIEeKTPUUYECKHI TOK B bubnnoreka [JOK
38 MeTaJUIax, KUIKOCTIX U https://m.edso0.ru/ff0a98
razax 38
39 DnexTpuueckas Lemnb u eé
COCTaBHbIE YaCTH
Hocurenu snexkrpuueckux
40 3aps/10B. DIIEMEHTaPHBII
3apsg. CTpoeHue aroma
O6opynoBanue
n1abopaTopuu LEHTpa
Cuna toka. JlabopaTopHas «Touka Pocra»
pabota Ne 7 "H3mepenue bubnunoreka [JOK JaTtuuk Toka,
41 ¥ perynmpoBaHUE CHIIBI 0.5 https://m.edsoo.ru/ff0a8b  ammepmerp
tToka" MHCTpyKTax 1o dé JBYXIIPEEIbHBIN,
T.b. HCTOYHMK ITUTAHMS,
KOMIUIEKT MPOBO/JIOB,
PE3UCTOPBI, KITH0Y
Ob6opynoBanue
DneKTpuueckoe nabopaTtopuu HEHTpa
HanpsbkeHue. Bonbtmerp. «Touka Pocra»
JlabopaTtopHas pabota Ne§ bubmuorexa [JOK JlaTauk HATIpsIKEHUS,
42  "U3mepenue u 0.5 https://m.edsoo.ru/ff0a9el BombT™MeTp
peryJnpoBaHue 4 JBYXTIPEAEIbHBIM,
HanpsoKkeHus" VMCTOYHUK ITUTaHHUS,
Nucrpykrax no T.b. KOMILJIEKT IIPOBOJIOB,

PE3UCTOPBI, KIIIOU



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

ConpotuBieHue

bu6mmoreka [JOK

43 mpoBomHHKA. Y IeIbHOE https://m.edsoo.ru/ff0aa73
COIPOTHBIICHUE BEILIECTBA 8
O6opynoBanue
n1abopaTopuu HEHTpa
Jlaboparopnas pabota Ne paTophi LCHTP
" «Touka Pocra»
9 "3aBucuMOCTb
«HMccnenoBanue
ANEKTPUYECKOTO
3aBUCHUMOCTH CHJIBI
CONPOTUBIICHUS bubmuoreka [JOK TOKA B IIDOBOJIHHKE OT
44  mpOBOJIHHKA OT €TO https://m.edsoo.ru/ff0aa73 P
HANPSDKEHUS»: TATIUK
JUTWHBI, TJIOIIAAH 8
TOKA, TaTYHK
MONEPEYHOI0 CEYEHUS U
" HAPSDKEHUS,
Matepuana" MHCTpyKTax
pe3UCTOp, UICTOUHUK
no T.b.
MUTAHUS, KOMILJIEKT
IIPOBOIOB, KJIHOY
3aBHUCHUMOCTD CHJIBI TOKA bubnuorexa [JOK
45  oT HanpshKeHUs. 3aKOH https://m.edsoo.ru/ff0aad4
Owma n1s1 yyacTka 1enu a
O6opynoBanue
naboparopuu 1EeHTpa
«Touka Pocra»
JlaGopatopnas pabota Ne
" «Hccnenosanue
10 "UccnenoBanue
3aBUCHUMOCTH CHJIBI
3aBUCHMOCTH CHJIBI TOKA,
JUIVIIIETO 1epes PesHcTo bu6nuorexa [IOK TOKa B IIPOBOJAHUKE OT
46 yi pe3 p P, https://m.edsoo.ru/ff0aa04 HampsoKeHus»: TaTINK
OT COTPOTHBIICHUS
e TOKa, TaTYHK
pe3ucTopa M HaNpsKEHUS
" HaIPsDKCHUS,
Ha pesueTope €3UCTOp, PeoCcTaT
Nucrpykrax no T.b. p P> b ’
HCTOYHUK MTATAHUS,
KOMIUIEKT MPOBOJIOB,
KJIIOY
ITocnenoBarensHOE U
47 napajuieIbHOe

COCAUHCHUS IMMPOBOAHUKOB



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

JlaGopaTopHas pabota Ne
11 "IIpoBepka npaBuia

O6opynoBanue
naboparopuu 1EeHTpa
«Touka Pocra»
JATYMK TOKA, TaTIUK

. HaANPSDKEHUS,
CJIO’KEHUS HAMPSHKEHUN bubmuoreka [JOK aMHIe): e
48  mpu MoCaeI0BATEIBHOM https://m.edsoo.ru/ff0aaa5 PMETP .
JBYXIIpeIeIbHBIN,
COCIMHEHHH JIBYX 8
" BOJIETMET]
pesucropoB” MHCTpyKTa) .
JBYXIIpEIeIbHBIN,
o T.b.
PE3UCTOPHI, UCTOYHUK
MUTAHUS, KOMILJIEKT
IPOBOJIOB, KITFOY
O6opynoBanue
naboparopuu 1EeHTpa
«Touka Pocra»
JlaboparopHas pabota Ne JaTYMK TOKa, TaTYHK
12 "IIpoBepka mpaBuiia HaIIPsSKCHUS,
s CI/II)J'ILI foxarf u bubmmorexa [TOK aMnlz MeT
49 " p https://m.edsoo.ru/ff0aadl pMetp
napajuIeIbHOM o JBYXTIPEICITHHBIN,
COEIMHEHUH PE3UCTOPOB" = BOJIETMETP
Nucrpykrax no T.b. JBYXIIPEEIbHBIN,
PE3UCTOPBI, UCTOYHHUK
MTUTAHWS, KOMITJICKT
MIPOBOIOB, KITIOY
Pemenue 3anau Ha
I I/IMeHeHI/Ieﬂ 3akoHa Oma bubmorexa LHOK
50 P https://m.edsoo.ru/ff0aaf8
TUTS Pa3IMYHOTO a
COCTMHEHUS TIPOBOTHUKOB =
PaboTa 1 MmomHOCTH bubmuorexa [JOK
51 | »IeKTpPUYECKOro TOKA. https://m.edsoo.ru/ff0abl
3akon [[xoynsa-Jlenma 24
Jlaboparopnas pabota Ne bu6nmoreka [JOK Ob6opynoBanue
52 13 "Onpenaencarie paboThI https://m.edsoo.ru/ff0ab3e mabopatopum nertpa

U MOIITHOCTU

0

«Touka Pocrta»



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

3JIEKTPUYECKOro ToKa"
Nucrpykrax no T.b.

JlaTamk TOKa, TaTYMK
HaIpspKe- HUS,
aMIIepMETP
JIBYXITPEIEb- HBIMH,
BOJILTMETP
JIBYXITPEIEb- HBIMH,
JIAMITOYKA, UCTOUYHHK
IMUTa- HUSI, KOMIUICKT
MIPOBOJIOB, KJIFOY

DJeKTpUYecKue ey 1
noTpeOuTeNnn

bubmuoreka [JOK

53 | DIEeKTPHUYECKOM SHEPIHHU B https://m.edsoo.ru/ff0ab6
obity. Kopotkoe 60
3aMbIKaHUe
IloaroroBka k
KOHTPOJILHOHM paboTe 1o
TeMe "DIeKTpuyecKue bubnunoreka [JOK
54 szapsibl. 3apspKEHHBIE TeIa https://m.edsoo.ru/ff0abd
Y UX B3aMOJICHCTBUS. 2C
[TocTosaHHBII
AIEKTPUYECKUN TOK"
KonTtponbHas padora Ne 3
1o TeMe "DIIeKTPUUECKHe Bubmorexa [IOK
55 3aPAIbl SAPIKCHHEIC Tena https://m.edsoo.ru/ff0abea
Y X B3aMOJICHCTBHS. 3
[TocrosHHBIM =
AJIEKTPUYECKUN TOK"
56 HOCTOHHHE:IC MarHMThI, UX
B3aUMO/IEIICTBHE
VYpok-uccienoBaHue O6opynoBanue
H§60paTole:m pabota Ne bubmorexa HOK na601;)};i0p1/11/1 LIEHTpa
57 https://m.edsoo.ru/ffOac3d

14 "Uzy4enue nonei
HOCTOSIHHBIX MAarHuToB"

0

«Touka Pocra»
«3mepenue



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

HNucrpykrax o T.b.

MarHuTHOTO I10JIA
BOKPYT IIPOBOJIHUKA C
TOKOM»: IaT4UK
MarHuTHOTO I10JIA, JBa
LITATUBA, KOMIIJICKT
IIPOBOJIOB, UCTOYHUK

TOKa, KJITI04
MarnuTtHoe moe.
MaruauTHOE 10JIe 3eMJT U bubmorexa LIOK
58 https://m.edsoo.ru/ff0acOb
€ro 3HaYCHUE JJIs )KU3HU a
Ha 3emiie -
O6opynoBanue
nabopaTopuu LIEHTpa
«Touka Pocra»
OmneIT Opcrena. «3mepenue
MarunuTtHoe 1oJje bubmuoreka [JOK MarHUuTHOTO MOJIS
59  3JeKTpHYECcKOTo TOKa https://m.edsoo.ru/ff0acld Bokpyr mpoBOAHHKA C
MarnuTHoe 1oje 2 TOKOMY: TaTUUK
KaTYUIKHA C TOKOM MarHuTHOTO TOJIfA, Ba
MITaTUBA, KOMITJIEKT
MPOBOJIOB, ICTOYHUK
TOKa, KIII0Y
IIpumenenne
P LJT nentpa «Touka
3JEKTPOMAarHUTOB B
PocTay, ncTouHnk
TexHuke. JlaboparopHas
a6ora Ne 15 "Usydcrne bubnuorexa [IOK IIUTaHNUs,
60 PP ) 0.5 https://m.edsoo.ru/ff0ac74 smexrpomarsut,
JEHCTBUS MATHUTHOTO
a peocrTar,
T0JIs1 Ha MPOBOJAHUK C
" COCO.IIpOBOJA,
ToKOM" MHCTpYyKTax 1Mo
MarH.cTpesnka
T.b.
DIIEKTPOABUTATETH JI nentpa «Touka
HOCT;II)HIJ{IOFO TOKa bubmmorexa [TOK EOCTI;» I/II)CTOIIHI/IK
61 ’ 0.5 https://m.edsoo.ru/ff0ac86 ’
WUcnoap3oBanue MMUTaHN,

3JIEKTPOJIBUTATENIECH B

c

JJIEKTPOMArHuT,



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

62

63

64

65

66

TEXHUYECKUX
YCTPOWCTBAaxX U Ha
TpaHCHopTe.
Jlaboparopuas pabota Ne
16 "KoHcTpyupoBanue u
n3ydeHue paboTbl
3JIEKTPOABUTATEINS "
Nucrpykrax no T.b.

OnsiTel Dapajes.
3akoH
3JIEKTPOMATrHUTHOMN
uHaykuuu. [IpaBuno
Jlenna

DneKTporeHepaTop.
CriocoOBbI moTyueHHsI
BIEKTPUYECKON
SHEPTHUH.
DNEeKTPOCTAHIUN Ha
BO300OHOBIISIEMBIX
HCTOYHHUKAX SHCPTHUU

O6001eHne MmaTepuana
1o TeMe "MarauTHeIe
saBJIeHUS"

[ToBTOpEenue marepuana
o TemaM "TemnoBeie
SIBIICHUA",
"IIOCTOSTHHEIN
NNEKTPUYECKUH TOK",
"MarauTHbIe IBJICHUA"

[ToBTOpenue marepuana
mo remaMm "TennoBeie
SIBJICHUS ",
"ITocTOSTHHBIN

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acbl

4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acch
e

peocrar,
COEJ.IIPOBO/1A,
MarH.cTpesnka



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

AJIEKTPUYECKUM TOK",
"MarHuTHbIE IBICHUA"

Hrorosast KOHTpOJIbHAS bubmumorexa [IOK
67 pabota 3a Kypc GpH3UKH 1 https://m.edsoo.ru/ff0acdc
pabora 6
AHau3 UTOroBoi
68 . 1
KOHTPOJILHOH pabOThI
OBUIEE KOJIMYECTBO 68 15

YACOB 110 I[TPOTPAMME



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

9 KJIACC

e KoJsn4yecTBo 4acoB Jlara BH(ele)KTpOHHLIe PIﬁCI[OJILSOBaHI/Ie
uudposbie o0opynoBaHue
n/ Tewa ypoxa Bcer  Kontponn HpaxTueck HsyHens o0pa3oBaTte/ibHbIE Jabdoparopuu
n 0 ble padoThI ue padoTsbl A pecype "Touka pocra"
Mexanunueckoe
JBUKEHUE. 1
MarepuanbHas TOUKa
HNucrpykrax o T.b.
Cucrema orcyera.
OTHOCUTEIBHOCTh bubmmorexa LTOK
1 https://m.edsoo.ru/ff0ad4
MEXaHUYECKOI0 74
JIBUKEHUS —
PaBHOMEpHOE bubnnorexka HOK
psSIMOJIMHEIHOE 1 https://m.edsoo.ru/ff0adl
JBIKEHUE 9a
HepasHomepHoe
MIPSAMOJIMHEMHOE
neukenue. Cpenusisa u 1
MTHOBEHHAsi CKOPOCTh
MIpU HEPABHOMEPHOM
JIBIDKEHUH.
Yckopenue.
PaBH(l;)yCKOpCHHOG bubmorexa [IOK
. 1 https://m.edsoo.ru/ff0ad8
MPSIMOJTMHEITHOE 44
JIIBIKCHHUE. T
Yckopenue.
PaBHOyCKOpEeHHOE
MIPSIMOJIMHEMHOE 1
nBrkeHue. CKopocTh
MIPSMOJIMHENHOT O

PaBHOYCKOPEHHOTO



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

newkenus. ['paduk
CKOpPOCTH

JlaGopaTopHas pabora

O6opynoBanue
nabopaTopuu
ueHrpa «Touka
poctay, llltatus

1ab0paTOpPHEIH,
Nel "Onpenenenue patop
CKOPEHHUS Tea MpH Mexaneckal
yaBHO CKODEHHOM bubnuorexa [HOK CKaMbsi, OpyCOK
7 p yerop https://m.edsoo.ru/ff0adb = nepeBsHHbII,
JBUKCHHUH 10 >
. 18 AJIEKTPOHHBIN
HaKJIOHHOU CCKYHIOMEp C
IJI0CKOCTH" aTEIII/IKaMI/Ip
Uncrpykrax no T.B. % ;
MarHUTOYIPABIISIEM
bIC TCPKOHOBBIC
JTaTYUKH
CeKyHJIOMepa
8 CBoOoIHOE TTafeHNe
ten. Oneitel [anunes
PaBHOMepHOE
JBHKEHUE MO
OKpykHOCTH. llepron B
n6mmorexa [JOK
Y 9acToTa 0OparieHusl. ] 1
9 . https://m.edsoo.ru/ffOael
Jluneitnas u yriosas 76
CKOPOCTH. -
[leHTpOCTpEMUTETHHO
€ YCKOpEHHE.
10 BxonHas KOHTpOJIbHAS
paborta
[IepBblit 3ak0H bubmmoreka [JOK
11 Herorona. Bektop https://m.edsoo.ru/ff0ae6
CHUTBI 12
12 Bropoii 3akon bubmuotexa [JOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

Hprotona.
PaBHOpelicTBYIOIIAs
cuia

https://m.edsoo.ru/ff0ae?

2a

Tpetuii 3akoH

bu6nmoreka [IOK

13 HeroToHa. https://m.edsoo.ru/ff0ae9
Cynepno3unus Cui 82
Pemrenne 3agaq Ha bu6nmoreka [IOK
14 NPUMCHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb
Hprotona 6c
Cina ynpyrocti bubmuorexa [JOK
15 ' https://m.edsoo.ru/ff0aec
3axoH ['yka
a2
Pemenue 3amau o
16 teme «Cuna
YIIPYTOCTH
Becni ¢
pa3HOBECAMH, TeNa
pa3HOM Macchl;
Y02 tomenentame BuGatorexa LIOK i —
17 3 https://m.edsoo.ru/ffOaee T
KECTKOCTHU TIPYKUHBD» 28 HENPaBUIBHOM
Nucrpykrax no T.b. - (hopMbI, HUTKH;
JTUHAMOMETD,
LITaTUB C My(PTOH,
JIAIKOW U KOJIBIIOM
Cuna TpeHus: cuia Bubmorexa IOK
18 'DEHIDI CROMLKCHI, https://m.edsoo.ru/ff0af7
CHUJIa TPEHUS TTOKOSI, 38
JPYTHE BUIBI TPCHHUS. =
Pemenue 3amay mo bubmorexa LIOK
19 https://m.edsoo.ru/ffOafa
Teme «Cuia TpeHHs 26
20 JlaGopaTopHas pabota bubmmoreka [JOK Ob6opynoBanue



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26

No 3 "Omnpenenenue
KO3 pUIHMEeHTa TPEHUs
CKOJIb)KCHUS"
Nucrpykrax no T.b.

https://m.edsoo.ru/ff0af8
be

nabopaTopuu
ueHnrpa «Touka
poctay,
JIePEBSHHBIN
Opycok, Habop
Tpy30B,
MeXaHUYeCKas
CKaMb,
JTUHAMOMETD.

Pemenue 3amay o

TeMme "3aKOHBI bubnuorexa [HOK
21 Herorona. Cuia https://m.edsoo.ru/ff0afb
ynpyroctu. Cuna 8e
TpeHus"
Cuia TSHKECTH M 3aKOH Bu6miorexa LIOK
22 BCCMHUPHOTO https://m.edsoo.ru/ff0af0
TATOTEHUS. Y CKOPEHHUE a4
CBOOOJIHOTO MaJeHUs —
VYpok-koHpepeHus
" JIBU>keHUE Tel
23 BOKpYT
IPaBUTALMOHHOTO
nentpa (ConHeuHas
cucrema). ['amakTuku"
Pemeime a2t 1o bu6mmoreka [IOK
24 Teme "Cra TikecTi 1 https://m.edsoo.ru/ffOaf5
3aKOH BCGI\:I'I/IpHOFO 8
TATOTEHUS -
[TepBas kocMHuueckas Bubmiorexa [IOK
25 SKOPOCTD. https://m.eds00.ru/ff0af3
Hesecomocts u 3c
eperpy3Ku =
26 PaBHOBecue bu6mmorexa [IOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

MaTepUaIbHOW TOUKH.
AOcomoTHO TBEPI0E
Teno. PaBHoBecue
TBEPIOTO TEJA C
3aKperIEHHOW OChIO
BpAIICHUS

MowmenT cuinsl. LlenTp

https://m.edsoo.ru/ffOafe
36

27
TSKECTH
Perrenue 3amau mo bu6nuorexa [IOK
28 TeMme "MOMEHT CHIIEL. https://m.edsoo.ru/ff0b02
Lentp tsorectn" b4
IloaroroBka k
KOHTPOJIBHOH paboTe Bubsorexa LIOK
29 ?0 Teme https://m.edsoo.ru/ff0b04
Mexann4deckoe 08
JIIBIKEHHE. T
BzaumopneiictBue Ten"
KonTponbhas padota
No2 o Teme bubmmorexa [JOK
30 "MexaHu4YeCcKoe https://m.edsoo.ru/ff0b06
JIBIDKEHUE. €c
BzanmoneiicrBue ten"
Nmnynsc Tena.
Nmnynbe cuibl. 3akoH
COXpaHEHUSA bubnmoreka [JOK
31 umiyibca. M3menenne https://m.edsoo.ru/ff0b07
UMITyJIbCa. YIIPyroe u fa
HEYTpyroe
B3aNMOJICHCTBHE
Peme}'{ne RAASEEO bu6nuorexa [IOK
gp  Teme "3axon https://m.eds00.ru/ff0b09

COXpaHEHUs
uMnyiabca"

6¢



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

33

34

35

36

Ypok-koHbepeHIus
"PeakTuBHOE
JBUKEHHE B IPUPOJIE
U TexXHukKe"

Mexannueckasi pabora
¥ MOIIIHOCTb

Pabota cHIIBI TSIKECTH,
CHJIBI YIIPYTOCTH U
CHJIBI TPEHUS

JlaGopaTopHas paboTta
Ne4 «Omnpenenenue
paboThI CUITBI TPEHUS
P PAaBHOMEPHOM
JBUKEHHUH TeJa 0
TOPU30HTAIBHOU
MMOBEPXHOCTU»
Nucrpykrax no T.b.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b0a
84

EIGJH/IOTGKa IHOK
https://m.edsoo.ru/ff0b0d

b8

O6opynoBanue
nabopaTopuu
ueHrpa «Touka
pocTay,
JIEPEBSIHHBIN
Opycok, Habop
TPY30B,
MeXaHUYEeCKas
CKaMb,
JTUHAMOMETD.

37

38

CBs13b DHEpPTUH U
paloThI.
[TorenumanpHas
JHEpPIrus Tela,
MTOAHATOTO HaJl
IIOBEPXHOCTBHIO 3EMJIU.
[TorennmanpHas
JHEPIHUs CKATON
MIPYXUHBI.

Kunernueckas
sHeprus. Teopema o
KHHETHYECKOM
SHEPTUU

butbmmoreka [IOK
https://m.edsoo.ru/ffObOc
32



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

3akoH COXpaHCHUA

39
SHEPTUU B MEXaHUKE
Jlaboparopnas pabota
No 5 «3yuenne bubmuorexa [JOK
40 3aKOHA COXPaHEHUS https://m.edsoo.ru/ff0b12
sHeprun» MHCTpyKTax) fe
o T.b.
KonebarenbHoe
IBIDKEHUE U €T0 bu6nuorexa [IOK
41 XapaKTEePUCTHKH:TICPU https://m.edsoo.ru/ff0b18
0Jl, YacToTa, 58
aMILTUTY/IA.
3aryxaiomme bubmuorexa [JOK
42 KozeOanu, https://m.edsoo.ru/ff0b20
Brinyxiennbie f0
kosebanus. PezoHanc -
43 MaremaTuueckui u
MPYXUHHBIA MasSsTHUKA
Ypok-uccienoBanue O%OpyHOBaHHe
JlabopaTopHas pabota frabopatopui
Ne 6 «3aBucumocTsb bubnuoreka [JOK LICHTpa. «Torika
44 nepuo/ia KoaebaHuit ot https:/m.edsoo.ru/ffob1g =~ POCT@»: AATHHK
AKECTKOCTHU MPY>KUHBI U 7a YCKOPCHHA, TITaThB
MaCCHI TPy3a» C Kpemnexom, Habop
Nucrpykrax no T.b. TPY30B, HT, Ha00p
MIPYXUH
[IpeBpaienue
45 SHEPTUH MPHU
MEXaHHYECKUX
KoJe0aHusIX
Jlaboparopnas pabota bubnmnoreka [JOK Ob6opynoBanue
46 Ne 7 «Onpenencuue https://m.edsoo.ru/ffObla  maGoparopuu

YacCTOThI U IICpHUOoaa

ec

nueHrpa «Touka



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

KoJieOaHMit
MIPYXUHHOTO
MasITHAKA
Nucrpykrax no T.b.

pocTay: TaT4uK
YCKOPEHUSs, IITAaTHUB
C Kpemnexom, Habop
Ipy30B, HUTb, HAOOP
NPY>KUH

Jlaboparopnas pabota
Ne 8 «IIpoBepka
HE3aBHCHUMOCTH
nepuoja konebanui

bubmuorexa [JOK

O6opynoBanue
naboparopuun
nentpa «Touka
pocTay, KOMITBIOTED,
nporpamma Jiis
u3Mepenuii Releon
Lite, naTunk
YCKOpEHUSs, pyJieTKa
WJIM JTUHEHKA,
npyxuHa (Habop
IPYXHUH

47 https://m.edso0.ru/ff0b19  oxnHAKOBOM IIIMHBI
rpy3a, MOJABEIICHHOTO . .
7a pa3Hoi KECTKOCTH),
K HATH, OT MacCChI
TPy3 C KPIOYKOM,
rpy3a» UHcTpyKTa) BYXCTOPOHHHiA
o T.b. yXCTOPp
CKOTY U IITATUB C
JIATIIKOM,
AIEKTPOHHBIC BECHI.
KOMIBIOTEP, TaTUHUK
YCKOpEHUS, TPY3 C
KPIOYKOM, JIETKas U
HepacTsHKAMast
HUTD, pyJIETKA
MexaHn4ecKue BOIHEI.
CBoiicTBa
MeXaHUYECKUX BOJIH buGnnorexa LIOK
48 ' https://m.edsoo.ru/ff0b21

[TpononbHBIE N
MONEPEYHbIE BOJIHBI.
JnmrHa BOJIHBI B

fe



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

CKOPOCTB €€
pacnpocTpaHEHHUs.
VYpoxk-koHpepeHuus
"MexaHnyeckue

49 BOJIHBI B TBEPJIOM
tene. CelicMuyeckue
BOJHBI"
3BYK.
50 PacnipocTpanenue u
OTpa)KEHHE 3BYyKa
Ypoxk-uccienoBanue
51 "Habaronenue
3aBHCHMOCTH BEICOTEI
3ByKa OT 4YacTOTHI"
O6opynoBanue
naboparopuu
neHrtpa «Touka
pocTay,
JByXKaHaJIbHas
npHcTaBKa-
octtorpad,
HOYTOYK WJIH
I'poMKoOCTB 3ByKa 1 IIJIAQHIIET,
52 BBICOTA TOHA. UHTEPaKTUBHAS
AKYCTUYECKUI JIOCKa WJIA 3KPaH C
pe30HaHC MIPOEKTOPOM JJIs

JIEMOHCTpPAIAN
rpaduKoB,
3BYKOBOM
reHeparop,
JTMHAMUK
HU3KOYACTOTHBIN Ha
HIOJICTABKE,
MHUKpPOQOH,




KaMepTOH Ha
pEe30HATOPHOM
SITUKE, TPOTPaMHOe
obecrieyenne
Releon Lite

53

54

Ypok-koH(bepeHIus
"V nbpTpa3Byk u
uH(}pa3ByK B IpUpoOJIe
H TeXHUKe"
ITonroroBka k
KOHTPOJIBHOU paboTe
o TemMe "3aKOoHEI
COXpaHECHHS.
MexaHn4JecKne
Kosie0aHus U BOJHEI"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b23

ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25

fo

55

KonTponbnas pabota
Ne 3 mo Teme "3aKoOHBI
COXpaHEHHUS.
MexaHn4decKne
Koe0aHus U BOJHEI"

56

DNeKTpOMarHuTHOE
noJe.
DNeKTpOMarHuTHBIE
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2a
be

57

CaoiicTBa
3J'IeKTpOMaFHI/ITHBIX
BOJIH

58

VYpoxk-koHpepeHuus
"[IIkama
3EKTPOMArHUTHBIX
BoiH. Mcnonn30BaHme
3JEKTPOMAarHUTHBIX
BOJIH IJISI COTOBOH

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb2f
e6



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

cBs3n"

O6opynoBanue
naboparopuun
VYpok-uccienoBaHue uentpa «Touka
JlaGopatopnas pabora poctay,
No 9 "Uzyuenne HAemoncrpanus
CBONCTB bubimoreka [JOK «wisrenne .
59 AJIEKTPOMATrHUTHBIX https://m.edsoo.ru/ffop2c =~ X TPOMArHHTHON
BOJTH C TIOMOIIBIO 6c WHAYKIAWY»: TaTIAK
MOOHMJIBHOTO o HATPAAKCHHA,
tenedona” COICHONL, .
HNucrpykrax o T.b. TOCTOAHHBIM
MI0JIOCOBOM MarHWT,
TpyOka [1BX,
KOMILJIEKT TIPOBOIOB
Pemenne 3anay Ha
OIpeJIeJIEHUE YaCTOThI
60 W JUINHBI
ANEKTPOMArHUTHOM
BOJTHBI
DneKTpoMarHuTHas
IIpUPOJIa CBETA. bubmuoreka [JOK
61 CkopocTh cBeTa. https://m.edsoo.ru/ff0b31
BonHoBeIe cBOliCTBa do
cBeTa
Jlyuesast monenn
ceera. McTounnkn
CBETa. bubmmorexa [JOK
62 [MpsimosuHeitHOe https://m.edsoo.ru/ff0b36
pacrpocTpaHeHue 58
CBETa. 3aTMEHUS
Connua u Jlynst
63 3aKOH OTpaXKEHUS bubnmoreka [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

64

65

66

67

CBeTa. 3epKaia.
[Tinockoe 3epkaiio.
3aKOH OTpa)KEHUS
ceera. Pemenue 3anau
Ha IPUMEHEHHUE 3aKOHa
OTpaK€HUs CBETA

IIpenomiieHnue ceera.
3aKOH NPEJIOMIICHHUS
CBETa

[TonHOE BHYTpEeHHEE
OTpa)keHUE CBETa.
Hcnonb3oBanue
MIOJIHOTO BHYTPEHHETO
OTpaKeHUs B
ONITUYECKUX
CBETOBOAX

JlabopaTopHas pabota
Ne 10 "HUccaenoBanue
3aBHCHMOCTH yIJia
MIPEeOMIICHUS
CBETOBOI'O JIy4a OT
yria nmajaeHus Ha
rpaHuie "Bo3ayx-
crexno"" MHCcTpykTax
no T.b.
VYpoxk-koHpepeHuus
"Hcnons3oBanue
MOJTHOT'O BHYTPEHHETO
OTPaKCHHS:
CBETOBO/IBI,
OTITUKOBOJIOKOHHAS
CBA3B"

https://m.edsoo.ru/ff0b38
c4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b3a
ea

bubnnoreka IIOK
https://m.edsoo.ru/ffOb3c
5¢c

68

JInnzel. Xox nydeit B

Bbubnuoteka LIOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

nmuH3e. OnTnueckas
CHJIa JIMH3EI

https://m.edsoo.ru/ffOb3f
2c

[Toctpoenmne bubnmoreka [JOK
69 H300pakeHHIA B https://m.edsoo.ru/ff0b44
JIMH3axX 4a
Jlaboparopnas pabota
Ne 11 "Onpenenenue
(hoKycHOTO bubnmoreka [JOK Cobuparomaz
70 paccTosIHUS U https://m.edsoo.ru/ffobg2 =~ 3% KPAIL
OLITHUCCKON CHIEL 06 Jamria ¢ KOJIIMadyKoM,
cobuparomei TUH3b1" HSMCpHT.JICHTa
nHCTpyKTax 1o T.b.
VYpoxk-koHpepeHuus
"OnTuyeckue
HHHSOBHG,, bu6nuorexa [IOK
71 npubopsrOnmireckas https://m.edsoo.ru/ff0OcOa
cucTema
7e
¢doroanmnapara,
MHUKPOCKOIIa U
TeJIEeCKOIa.
['ma3 kak onruyeckas bubmorexa LIOK
72 https://m.edsoo.ru/ff0b46
cucreMa. 3peHue 84
VYpok-koHpepeHIus
"JleeKThl 3peHusl.
73 Kak coxpaHuTh
3penue" bauzopykocTsb
1 TaITbHO30PKOCTb.
Paznoxxenue 6enoro
CBETA B CIIEKTD. bubnmoreka [JOK
74 OmneiTel HeroToHa. https://m.edsoo.ru/ffOcOf

Cnoxenue
CIICKTPAJILHBIX I[BETOB.

4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c

Hucnepcus cBera

75

JlaGopaTopHas paboTta
No 12 "OmnsiTbl 110
Pa3IoKEeHUIo 6esoro
CBETa B CIIEKTP H
BOCHPUSTHUIO LIBETA
MIPEIMETOB MPH UX
HaOJII0ICHUH Yepe3
[BETOBbIE (DUIBTPHI"
HNucrpykrax o T.b.

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcOe
2a

76

77

78

79

YPpOK-IPAKTUKYM
Jlaboparopras pabora
Ne 13 "uccnenoBanue
BOJIHOBBIX CBOWCTB
CBETa: IUCIIEPCHUS,
uHTEpPEepeHIUs U
nudpaxus"
Nucrpykrax no T.b.
OmnsiTel Pesepdopaa u
TJIaHeTapHasi MOJeINb
aToMa

IToctynatsl bopa.
Mogaens aroma bopa

Hcnyckanne n
MIOTJIOIICHUE CBETA
atoMoM. KBaHTHI.
JInHenyaTele CIIEKTPbI

bubmmorexa [IOK
https://m.edsoo.ru/ff0c12
a8

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c14
4c

80

YPOoK-TIpaKTUKYM
JlabopaTopHas pabota
Ne 14 "HaGmronenue
CHEKTPOB UCITyCKaHUs"
Nucrpykrax no T.b.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c15
50

81

PagnoakTuBHOCTE U €€

Bbubnuoteka LIOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

BB Anbda-, 6era- u
ramMMma-u3IIyqdeHusl.

CrpoeHne aTOMHOTO

https://m.edsoo.ru/ffOc16
72

bu6nuoreka [IOK

82 sapa. HykinonHast https://m.edsoo.ru/ff0c18
MOJIEIb ac
PanuoakTuBHEIE bu6nuoreka [IOK
83 [IPEBPAILCHHS. https://m.edsoo.ru/ff0cla
H3oTorb 14
PGHIG?HI/IC 3ajad 1o bu6nuoreka [IOK
84 feMe' https://m.edsoo.ru/ffOclb
PannoaxkTuBHBIE 4a
npeBpaiieHus" -
85 [lepuon nonypacnana
ATOMHBIX SITIEP
e Bumores 110K
86 https://m.edsoo.ru/ff0c21
W3IIy4EeHUS B npnpo;ge, 26
MEIHUITUHE, TEXHUKE -
Tawons coxpanera BuGmaorexa LIOK
87 https://m.edsoo.ru/ffOclc
3apsI0BOTO U 58
MAacCOBOTO YHCET —
OHeprus cBA3U bubmuoreka [IOK
88 aToMHBIX siaep. CBA3b https://m.edsoo.ru/ff0cld
MacChl U SHEPTUU 7a
Pemenue 3amad mo
89 teMe "SnepHble
peakuuun"
Peakuuu cunTesa u Bubmorexa [JOK
90 JICIICHHA ANIED. https://m.edsoo.ru/ffOcle

Wcrounuku sHepruu
CouHIia 1 3B€31Q

88



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

91

92

Ypok-koHbepeHIus
"SI nepHast SHEpreTUKa.
HeiicTBus
PaINOAKTUBHBIX
U3ITy4YeHUN Ha KUBbIE
opraHu3msl"

IloaroroBka k
KOHTPOJIBHOW paboTe
10 TEME
"DJIeKTPOMarHuTHOE
moJie.
DJIEKTPOMAarHuTHbHIE
BoJsHEI. KBaHTOBBIC
SBJICHHS"

bubnnoreka IIOK
https://m.edsoo.ru/ff0c22
3e

93

KontponbHas pabota
Ne 4 o Teme
"DIIeKTPOMarHuTHOE
ToJIe.
DNeKTpOMarHuTHHIE
BoisHEI. KBaHTOBEBIC
SABJICHHS"

94

IToBTOpEHME,
00o011eHne MaTepuraa
0 TeMe
"MexaHnuyeckue
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c24
5a

95

96

Pemrenne pacueTHbIX U
KauyeCTBCHHBIX 33724
10 TEME
"MexaHn4YecKne
SIBJICHUS"

[ToBTOpEHME,
000011eHne MaTepuana

bubmmorexa [JOK
https://m.edsoo.ru/ff0c25
72

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

10 TEME
"MexaHH4YecKHue
Koe0aHus U BOIHEL"
Pemenne pacueTHsIX U
KayeCTBEHHBIX 3a1a4

[ToBTOpEHME,
o0o06menue. Pemenue
pacueTHBIX U

bubmuorexa [JOK

97 Ka4eCTBEHHBIX 3a/1a4 1 https://m.edsoo.ru/ffOc2b
10 TEME 30
"MexaHnYeCKHUe
KOJIeOaHUA U BOJIHBI"
IToBTOpEHME,
o Bumorexa LIOK

98 p 1 https://m.edsoo.ru/ffOc2c
oJIe U =
3J€KTPOMAarHUTHbHIE ==
BOJTHBI"
[ToBTOpeHwue, bubmuotexa [JOK

99 000011IeHHE IO TEME 1 https://m.edsoo.ru/ff0c2d
"CBeToBbIC SIBJICHUS" 6a
I;I(;)(])Z(ST OI;Z?AIZG’Pa60Ta C Bubmiotexa LIOK

100 R ) 1 https://m.edsoo.ru/ffOc2e
TEKCTaMH II0 TEME 82
"KBanToBble sBiieHUS" -
Vtoropas but6mmoreka [IOK

101 1 https://m.edsoo.ru/ff0c30
KOHTpOJbHas paboTa 44

102 Awnanus I/ITOIZOBOI/I 1
KOHTPOJIBHON pabOThI

OBIIEE KOJIMYECTBO 102 o5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA
1.

dusmka: 7-i knacc: 60a30BbIl YpOBEeHb: yueOHUK, 7 kiacc/ [lepoimkun .M., UBaHOB

A.N., Aximonepnoe obmiectBo «M3narenseTBo «IIpocBerienne

2.

®dusmka, 8 kinacce/ [leperimkun .M., IBanoB A.U., AkunoHnepHoe 00IIeCTBO

«M3marenscTBO «lIpocBemenne»

3.

®duswka, 9 kiace/ [lepeimkun .M., I'yrauk E.M., Banos A.U., IletpoBa M.A.,

AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

4.

O N WU

Jlykamuk B.W. ®usuka. 3agaunuk. 7-8 k1. M.: [Ipocsemenue —2003.

Tectst o ¢usuke st 7-11 xnaccos / coct.B.A. IlleBrioB — Bonrorpaa: Yuurens, 2004.
Terpanp ns 1ab0paTOPHBIX U KOHTPOJIBHBIX paboT 1o gusmke, 8 Kiacc.

Hemuenko K.O. ®usuka B cmexam u tadbimnax/ K.O. Hemuenko.- M.: Dxcmo, 2013.
Suymesckas H.A. IloBropeHue u KOHTPOJIb 3HaHUH 10 (PU3HKE HA YPOKaX U

BHEKJIACCHBIX MEPOIPUATHSIX, 7 - 9 Kitacchl. MeToauueckoe mocoOue ¢ AeKTPOHHBIM
npuioxenneM. / H.A. Slnymesckas. — M.: I'mo6yc, 2009

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. bpeiirep JI.M., I'nunckas [1.B. IlpenmeTHbie Hepenu B mikosie. Xumus. Ousuka. —
Boarorpan: Yuurens, 2003.

2. 'opnosa JI.A. HeTpaguunoHHbIe YpOKH, BHEYPOUHBIE MEPONIPUATHS TI0 pu3uke: 7-11
knaccel. — M.: BAKO, 2006.

3. KonTtpoibHble U ipoBepouyHbIe paboThl o ¢usuke. 7-11 ki1.: Meroxa. mocodue / O.0.
KaGapnuu, C.1. Kabapauna, B.A. Opnos. — 5-e u3a., crepeorun. — M.: Ipoda, 2001.

4. KontpomnbHble paboThl 10 Gu3uke. 7-8 kinaccel. — Bonrorpan: yuurens, 2004.

5. ®usuka 7-10 knaccsl: HecTanaapTHble ypokH / cocT. C.B. bobpoBa. — Bonrorpaza: Yuurens,
2007.

6. Bonkos B.A., ITonsuckuii C. E. Iloypounslie pazpabotku no ¢pusuke. —M. : Bako,2007

7. Mapon A.E. lugaxtuyeckuii matepuai no ¢usuke. -M, :Ipoda, 2009

8. Ueborapéra A.B. Tectsl no gusmke k yueoOHuky A.B. [1é€pbimuknuna «Pusuka.7xkmace».-M.:
Ox3amen,2012

9. IlpumepHbIe TpOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus. PU3MKa, ecTecTBO3HaHHE. — M.:
[Tpocsemienne, 2009(CrangapThl BTOPOTO MOKOJIEHUS)

10. Yeborapéra A.B. «Tectsl o ¢puzuke».M.: Dx3amen, 2009

11. Jlykamuk B.U., E.B.MBanoBa «COopHuK 3a1a4 no ¢pusuke 7-9xi1. M.: Dk3amen, 2009

12. Tuxomuposa C.A. «Aunaktruueckuiit Matepuain no ¢usuke.7-11xkm»M.:Ilpocsenienne, 1996

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
o http://light-fizika.my1.ru/index/0-17
e https://fg.resh.edu.ru



http://light-fizika.my1.ru/index/0-17




