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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha ypoBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIO)KEHUH M TpeOoBaHUI K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM



obOpazoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuétoM deaepaabHOn
paboueii mporpammsl Bocriutanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Puznkay.

Conmepxanne  mporpaMMbl 1o (GU3MKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOMIMXCSl M OpraHU3alHi0 HM3y4eHus (U3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakXKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHMUsL.

[TporpammMa 1o ¢u3uke ycTaHaBIMBAaET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1o kjiaccam), MpeajgaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COAECP KaHUA U y4ETE BO3PACTHBIX OCOOCHHOCTEN
o0yyJarouuxcs.

[Tporpamma no ¢usuke pazpaboraHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3JIaHNH paboueil mporpamMmel 0 y4eOHOMY MpPEIMETY.

dusmka sABISAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX IIPEIMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS HAy4HOIO MeToj]a
IO3HAHUS, TO €CTh CII0C00a MOTYYEeHUsI JOCTOBEPHBIX 3HAHUI 0 MUpeE.

OpHa W3 TVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaronuxcsi.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIIOJaracT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTb!

Hay4YHO OOBSACHSTH SIBJICHUS;
OLICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO MCCIICIOBAHMUS;
MHTEPIPETUPOBATH JAHHBIEC M UCIOIb30BaTh HAyYHbIE JOKA3aTEIbCTBA AJIS MOJY4YE€HUS BHIBOJIOB.

[lenn usyuyeHus (U3MKUM HAa YPOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUs ONPEIEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunncrepctBa npocsemenus Poccuniickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus pu3nKu:
npuoOpeTeHne MHTepeca M CTPEeMJIEHUs OOy4aroIlMXCs K HaydyHOMY M3YYEHHUIO MPUPOJIH,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOLIECHHUSI K OKPYKAIOLUM SIBIICHUSM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3ydeHHs OCHOB CTPOSHUS MaTepHH U
(GyHIaMEeHTaJIbHBIX 3aKOHOB (DPH3HKHU;

(dbopMupOBaHUE MPEICTABIECHUN O poiu (U3HUKHU Ui Pa3BUTHUS JIPYIHMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHi;

pa3BUTHE NPEJICTaBICHUN O BO3MOXXHBIX cepax Oyaymied mpopeccuOHaIbHON NesTeTbHOCTH,
CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JIaJIbHEHIIIEMy 00yYEHHIO B 3TOM HalpaBJIeHUH.

JlocTikeHre STHX I1eneil mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus 00€CIIeUYNBACTCS PEIICHUEM CIISIYIOINX 3a1aY:
npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOCHHHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne YMEHHH ONUCHIBATH U OOBSCHATH (DU3MUECKUE SIBJICHHSI C HUCIOJIb30BAHHUEM
MOJIyYEHHBIX 3HAHUM;
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OCBOCHHE METOJIOB PEIICHHS MPOCTEUITNX PacUETHBIX 3a7a4 C HCIOJIB30BaHUEM (U3HUECKUX
MOJIeJIeH, TBOPUYECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMEHUH HAOIIOAATh IPUPO/IHEIC SBIICHUS M BBITIOIHSTH OIBITHI, Ta00paTopHbIe paboThI
U DKCIIEPUMEHTAIbHbBIE UCCIIEI0BAHUS C UCIOIb30BAaHHEM U3MEPUTENIbHBIX TPHUOOPOB;
ocBoeHue MpUEMOB paboThl ¢ HHPOpMaLKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHUSIX (DU3HMKH, aHATTN3 U KPUTHUUYECKOE OIICHUBaHUE HH(DOpMAIIHH;
3HAKOMCTBO CO cdepamu MpodhecCHOHATBHON eATEIbHOCTH, CBS3aHHBIMU C (QHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha m3yuenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETTIO), B 9 Kjacce - 102 yaca 3 gaca B HEJIENI0).

[Ipennaraemslii B mporpamMme mo (pusmke nepeueHs Jab0paTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATENIFHBIN XapaKTep, YUYHUTENb JIeJIaeT BBIOOP MHpOBEJCHUS J1abOpaToOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCsl, CIIUCKA HKCIIEPUMEHTATBHBIX
3a1aHUi, TIpeIaraeMbIX B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO SK3aMeHa 110 (pH3HKe.
COAEPKXAHUE OBYUYEHUS

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®u3nka — Hayka o npupoje. SABnenus npupoasl. Ousznyeckue SBICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenWuuHBL W3mepenue ¢uznueckux BenuuuH. DuU3nUecKkue MNpuOOpHI.
ITorpemnocTs n3MepeHuii. MexayHapoiHas CHCTeMa €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH M3ydaroT mpupoay. EcTecTBeHHO-HAy4dHBIN
METOJl TO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0ObsAcHeHHEe HalmogaemMoro sBieHus. Omnucanue
(GUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

duznyeckue MpuOOPsI U MPOIeaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.
Jlabopamopnuvie padbomut u onvimol.

OnpezeneHue LeHbI JIeIEHUS IKalbl U3MEPUTEIBHOT0 Mpuodopa.

N3mepenne paccTOSTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MabIX TE.

N3mepenne Temneparypsl Py NOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPBHI.

[TpoBeneHune uccneaoBaHUs MO MPOBEPKE T'MIIOTE3bI: AATBHOCTH MOJETA HIapUKa, MYIIEHHOTO

TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxeHune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHXKEHHWS 4YacTUI[ C TEMIIEpPAaTypoM.
bpoyHnoBckoe nBmxkenue, nuddysus. B3auMopeicTBHe dYacTHI] BEMIECTBA: TPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEGHHE Ta30B, IKHUAKOCTEH H  TBEPABIX
(KpHuCTaIIMYecKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCcOOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.
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Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddysun.
HaGmronenue siBeHM, 00BICHSIOMUXCS MPUTSHKCHUEM WIH OTTAIKUBAHUEM YaCTHUIl BEIICCTBA.

Jlabopamopnwvie pabomot u onvimel.

Orenka auamMerpa aroma METOAOM PsIIOB (C UcIoyib3oBaHueM (hoTorpaduwii).
OnbIThI 1O HAOJIIOIEHUIO TEINIOBOTO PACIIUPEHUS ra30B.
OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexannueckoe JABWXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHHE. CKOPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. [lmoTtHocTs BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTUKa B3aumojencTtBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHNE TATOTEHUS U criia TsbkecTH. Cuiia TSyKeCTH
Ha Ipyrux mianerax. Bec tena. HeBecomoctb. CnoxxeHue cuil, HalpaBIE€HHBIX 110 OJHOU IPSIMOM.
PaBnoneiictByromas cuin. Cua Tpenus. TpeHue CKOIbXEHUS U TPEHHUE MOKos1. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne ckopoCcTH MPSIMOJIMHEWHOTO JIBUXKEHUS.
Habmroienue sSiBJIeHUs] HHEPITUH.

HabGmonenre n3meHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeul.

OrmpeznenieHrne CKOPOCTH  PaBHOMEPHOTO  ABWXKEHUs (IIapuka B OKHJAKOCTH, MOJCIHU
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK HIapuKa [0 HAKIIOHHON TJIOCKOCTH.
Ornpezenenne mI0THOCTUA TBEPAOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsikeHUs (medopmaiuu) TMPYyKAHBI  OT
MPUIIOKEHHOMN CHIIBI.

OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJILKEHUS OT BEca Teja U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIICHUS U YBETUUYECHUS JaBieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMH TEJIaMU, KUIKOCTIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
ob6onouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMochepHOr0O JaBieHWsI OT BBICOTHI HaJa YypoBHEM wMops. I[Ipubopsr isi u3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )KUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTamkuBaromas (apxumenona)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronmecs: Cocy/sl.
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[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

3aBUCUMOCTh BBITAIKMBAIOLIEH CHIbl OT 00bEMa MOrpYKEHHOM YacTH Tejla U IUIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue maBaHUs TeJ: IUIABAHUE WIM IOTPYKEHHE TEll B 3aBUCUMOCTH OT COOTHOIICHMS
IUIOTHOCTEH TeJIa U )KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B AKHUIKOCTh YacTH Teja.
Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B AKHUIKOCTb.
ITpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUIIBL, JCUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT MacChl
Tena.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI, NEHCTBYIOLICH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.
KoncTpynpoBanue apeomerpa WIM KOHCTPYHPOBAaHME JIOLKM M OIpeElelcHHEe €€
Ipy30I10ABEMHOCTH.

Paszgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocTble MexaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs pplyara.
[IpumeHeHre mnpaBuiIa paBHOBECHsI pblyara K OlOKy. «3osioToe mpaBuiio» MmexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuaibHas sueprus. [Ipespaiienue o1HOro
BHJIa MEXaHUYECKOW YHEPIUH B IPYroi. 3aKOH COXPAHEHMsI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

Onpenenenue paboOThl CUJIBI TPEHHsI NMPU PAaBHOMEPHOM JBM)KEHUHU Tejla 10 TOPU3OHTAIBHOMN
IIOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECUS pblyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

W3yyenue 3aK0Ha COXpPAHEHUST MEXaHUYECKOM SHEPIUU.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOPUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOTo COCTOSIHUM BelecTBa. Kpucrammueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUN
MOJIEKYJISIpHO--KUHETHYeCKO Teopuu. (CmaurMBaHHWE M KalWULSIpHbIE sIBIEeHUS. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacCTHII.
Buytpennsis sneprusi. CiocoObl U3MEHEHHs BHYTPEHHEH 3Hepruu: Terjionepeaaya i COBEpLIeHUe
paboTsl. Bus! Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYEHHUE.

KonndecTtBo TemnoTel. YienbHas TEIIOEMKOCTh BellecTBa. TerIooOMEH M TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. IlnaBrneHue um oTBepleBaHUE KPUCTATTUMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenbHas Ttemnora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BrnaxxHocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIUIOTAa CrOPaHMsL.
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[Mpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TemioBbie
JIBUTATEIH U 3alIUTa OKpY>Karoel cpeibl.
3aK0H COXpaHEHUs U MPEBPAILICHHS SHEPTUHU B TEIUIOBBIX MPOIIECCaX.
Hemoncmpayuu.
Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddys3un.
HabGnronenue siBeHn CMaYMBaHUS U KaUJUIAPHBIX SBJICHHM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
N3menenune gaBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHWU WUJTU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunb! Teruionepenayu.
OxJaxkJIeHue MpU COBEPILIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.

. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHBIX BEILIECTB.

. HaGmnronenue kunexus.

. HabnroieHue nocTostHcTBa TeMIEpaTyphl PH IUIaBJIECHUH.
. Mozienu TennoBbIX JBUTATEICH.

Jlabopamopnuvie padbomot u onvimol.
OnbITHI MO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnbITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPHUIIA.
OMnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT ero 00bEMa M HarpeBaHus WU
OXJIQXKICHUSI.
[TpoBepka runore3bl TMHEHMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIIepaTyphbl.
Habmroienne m3MeHeHus: BHYTPEHHEH SHEPrUU Teja B pe3ylibTaTe Teronepenadyd u padoThl
BHEIITHUX CHIL.
HccnenoBanue sBIeHUS TETIOOOMEHA MPU CMEIIMBAHUN XOJIOJHOU U TOpSTUeit BOJIBI.
OnpeneneHue KoOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJAOW MpH TEIUIOOOMEHE € HarpeThbiM
METATMYECKUM LIUTUHAPOM.
Omnpenenenue yeabHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca uCapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Ornpenenenue yAelbHON TEMJIOTHI IIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpusanus Tel. J[Ba pona 3eKTpruuecKux 3apa10B. B3anmoelicTBre 3apsokeHHBIX TEdl.
3akon Kynona (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJTMYUHBI 3apsiioB U
pPacCTOSTHUS MEXTY TEJIaMH).

Onektpuueckoe nosne. Hanpsx€HHocTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsijia.

DONeKTpUYecKUi TOK. YCJOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro TokKa. McTouyHMKH
MOCTOSIHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUI TOK B )KUJAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HarpsbkeHue. ConpoTHBICHHE
MPOBOJHUKA. YIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydacTKa IEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TPOBOJHUKOB.

PaboTta u MOUTHOCTB 3JEKTpUUECKOTo ToKa. 3akoH J[koyms—JIenna. DnexkTpuueckue nenu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpruu B ObITY. KOpoTKOE 3aMbIKaHHE.



BOoo~NoorwWNE

oukrwndE

10.
11.
12.
13.

0.
. "a30BBbIii pa3psm.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
. DIeKTpOoreHepaTop NOCTOSIHHOTO TOKA.

ITocTostHHBIE MarHuThl. B3amMopaeicTBME NOCTOSHHBIX MArHUTOB. MaruuTHoe IoJe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJ1s *KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
AIEKTPUYECKOr0 TOKa. [IpuMeHeHune 37eKTpOMaraHuToB B TeXHUKE. J{eficTBUE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib MOCTOSHHOrO ToKa. Vcnonb3oBanue
JNIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Oneitel  @apagness. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJneKTpu3anus Ted.

JIBa pojia 3eKTpUYECKUX 3apsaI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

[TpOBOAHMKY U TUIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTUHUHN 3JIEKTPUUECKOTO MOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 371eKTpUYECKOro HarpsKeHUsT BOJbTMETPOM.

Peocrar u Mara3svH cOmpOTHUBIIEHUM.

BsanmonelicTBre MOCTOSTHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH Pa3/ICJCHHUsI MOJIOCOB MarHUTa.
MoaennpoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DIEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.

Hccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIAYKIIVH.

Onsitel Dapanes.

3aBUCHUMOCTD HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.

Jlabopamopuvie padomol u onvimel.
OnbITH 10 HAOJIIOACHUIO STICKTPU3AIIUH TEJI WHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI HA TPOBOJAHUKU U TUIJIEKTPUKH.
COopka 1 mpoBepka pabOoThI JEKTPUUECKOH 1IEMH TOCTOSHHOTO TOKA.
M3mepeHue U peryampoBaHue CUIIbl TOKA.
W3mepenue U peryImpoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UITYILIIETO Ye€pe3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA
Y HaIIPsDKEHHSI Ha PE3UCTOPE.
OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTHBIICHHS POBOJHHUKA OT €ro
JUTMHBI, TUTOIIA/TA TIONIEPEYHOTO CEYCHUS U MaTepraa.
[TpoBepka mpaBuia CIOXKEHHUS HANpPSHKEHWM MpH  IOCIEI0BAaTEIbHOM COEAMHEHUHM JIBYX
PE3UCTOPOB.
[TpoBepka nmpaBuIiIa it CHIIBI TOKA MPU MApaIeIbHOM COSAMHEHUH PE3UCTOPOB.
Omnpenenenne paboThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OmnpezneneHne MOLTHOCTH JIEKTPHUUECKOTO TOKA, BBIEIIAEMON Ha Pe3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANPsHKEHUS Ha HEl.
Omnpenenenne KIIJ[ narpeBatens.
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HccenenoBanne MarHUTHOTO B3aMMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB TP UX OOBbETUHEHUH U Pa3elICHUH.
HccenenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAMPABJICHUS TOKA B KaTYILKE.

N3ydenune AeicTBUS MArHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

KouctpynpoBanue u usyueHue padboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHOM yCTaHOBKHU.

OnbITEl IO UCCIEIOBAHUIO SBJICHHS 3JIEKTPOMArHUTHOM MHAYKLIMM: HUCCIEAOBAHUE M3MEHEHUN
3HAYEHUs U HAIIPABJICHHS] MHAYKIIHOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOe mpsMoiMHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsiMonuHenHoe nBmkenne. CBoboHoe majgenue. OnbIThl
lNanunes.

PaBHOoMepHOEe ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIJI0Basi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSATMOTEHUS. YCKOpEHHE CBOOOJIHOrO IaJEHUs.
JBuxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U eperpys3kH.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE ABUKECHUE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cuil TskecTH, ynpyroct, TpeHus. Cs3b
sHeprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckarou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHHS] MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

HaGnronenne MexaHM4YecKoro ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.

CpaBHeHue MyTeil U TPaeKTOpUN ABMXKEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCUY€Ta.

N3mepeHnne CKOpOCTH U YCKOPEHUs NPSIMOINHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.

Habmroienue nBHKeHuUs Tella o OKPYKHOCTH.

HabmioneHne MexaHH4ecKuX SIBICHUH, MPOUCXOAALINX B cucteMe oTcuéta «Tenexxka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEJILHO KaOMHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habmtoienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUH TEIl.

W3menenue Beca Tena pyu yCKOPEHHOM JIBUKECHUH.

. [lepenada nMmIrynsca npyu B3anMOJEHCTBHAN TEII.

. IIpeoOpa3zoBanust SHEPTHM IPU B3aUMOJICHCTBUHU TEII.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTrOM B3aUMOJIEHCTBUU.

. CoxpaHeHune nMmnysibca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.
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Habmioienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYEeCKOH 3HEPTUH MPH CBOOOTHOM HaICHUH.

CoxpaHeHue MEXaHU4YEeCKOW YHEPTHH MPH JBHKEHUU TeJla O] ACUCTBUEM MPYKHUHBIL.
Jlabopamopuvie pabomol u onvimol.

KoncTpyrnpoBanue TpakTta Ajsi pa3roHa U JajJbHEHIIero paBHOMEPHOTO JBMKEHUS IIapUKa WU

TEJIEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJBKEHUSI OpycKa WU JIBUXKEHUS IIapuKa M0 HAKJIOHHOMN

IJIOCKOCTH.

Omnpenenenue ycKopeHus Tella IpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HaualbHON

CKOPOCTH.

ITpoBepka TUIIOTE3BI: €CIM MPU PAaBHOYCKOPEHHOM JIBUKEHUHM 0€3 HauyajJbHOM CKOPOCTH IIYTH

OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUSA CKOJIBKCHUSA OT CHUJIbI HOPMAJIBHOT'O OJAaBJICHUA.

Omnpenenenne korhduueHTa TPEHUS CKOIbKCHHSL.

Onpenenenue KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS] NPU PAaBHOMEPHOM JIBUYKEHUH Tella MO TOPU30HTATbHON

MOBEPXHOCTH.

. Onpez[eneHI/Ie pa6OTbI CHJIBI YIIPYTI'OCTHU IIpH noabEMe rpy3a € UCII0JIb30BAHUEM HCIIOABUKHOT'O U

MOJBMYKHOTO OJIOKOB.
W3ydeHne 3aKOHa COXpPaHEHUSI SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHHWIl: MEepUoJ, 4acToTa,
aMImTyna. Marematud4ecKuil W NPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0JIe0aTEIbHOM JIBHKEHUU.

3aryxaromue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanudeckue BOJIHBI.
CaoiicTBa MexaHn4ecKkux BOJH. [IpoaoapHbIe U onepeyHble BOJIHBI. JIIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTBH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

HabGnronenue koneGaHuii Tes1 MO 1EHCTBUEM CHJIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.
Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuwvie pabomul u onvimol.
Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenue 4acToThl U Mepruoia KoieOaHui Mpy>KUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCMMOCTH IIEpro/ia KoiaeOaHUi MOBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEpHOIa KOJIEOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCHMOCTH NEepHoJia KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT Macchl rpysa.
OnbITH, JEMOHCTPUPYIONIUE 3aBUCUMOCTD IIepHoia KoJeOaHuil IPy>KUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

ONEeKTPOMarHuTHOE TNOJIE. JJIEKTPOMAarHUTHblE BOJHBL. (CBONMCTBA 3JIEKTPOMAarHUTHBIX
BouH. [lIkana 31nexkTpoMarHuTHBIX BOJIH. Mcronb30BaHNue 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.
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CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBaA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIbI0O MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.
[Tpenomiienue cBera. 3akoH IpeaoMiieHus cBeTa. 11olHOe BHYTpEeHHEe OTpaKEHUE CBETA.
Hcrnonbs30BaHKEe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucreMa. bim3opyKkocTs U 1allbHO30PKOCTb.
Paznoxenue 6enoro cera B criektp. OnbiTel HptoToHa. Cll0kKeHHE CIIEKTPAJIbHBIX 1[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtruyeckuii CBETOBO/I.
Xon sryueit B coOnparomei Jnnse.
Xox J1ydeil B paccenBarolei JTMH3E.
[Tosryuenue n300pakxeHUii ¢ MOMOILBIO JIUH3.
[Tpunuumn neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

. Mopennb riasa.
. Paznoxenue 6eroro cBera B CIIEKTP.
. [Tommyuenue 6e10ro cBeTa IMPH CIOKCHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwsie pabomot u onvimeul.
HccenenoBanue 3aBUCUMOCTH YIUIa OTPAKEHHsI CBETOBOIO JIyda OT yIJla MaJcHHUs.
N3yueHne xapakTepuCTHK U300pakeHuUs MpeMeTa B IIIOCKOM 3epKalie.
HccenenoBanue 3aBUCUMOCTH yIUIa IIPEJIOMIIEHUS CBETOBOIO Jiyda OT yIJia MaJeHHs Ha TpaHuLe
«BO31YX—CTEKIIO».
[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpArOIei TUH3BI.
OnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OMNBITHI IO BOCTIIPUATHUIO I[BETA MPEAMETOB MIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.

Pa3nen 12. KBanTtoBble siBJI€eHUS.

OmneiTel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas momens aromHoro sapa. M3otomsl. PaanoaktuBHble mpeBpamenus. llepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHbie peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCET. DHEPTUs CBS3H
aTOMHBIX sifiep. CBs3b Macchl U SHEpruu. Peakunu cunTtesa u aeneHus saep. MIcTouHuku sHepruu
ComnHua u 3BE31.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3Iy4eHHS U TOTJIOLIEHUS.
CrieKTpbl pa3IMYHbIX T'a30B.

CnexTp Boaopo/a.

Habmronienue TpekoB B kamepe Bunbcona.
Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.
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Perucrpanus usinyueHust IpupoIHbIX MUHEPAIOB U IPOJAYKTOB.
Jlabopamopuvie pabomul u onvimel.
HaOnroneHue CrijIonHbIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyUYEeHHUS.
HccnenoBanue TPEKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).
N3mepenue painoakTUBHOro (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpEAHa3HA4eH M CUCTeMaTH3aluu U
0000111eHUsT TPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 151 00yJaroUINXCsl, BHIOPABIINX STOT Y4€OHBIN MpeaMET.

[Tpu u3ydeHnu JaHHOTO MOJTYJISl PEATTU3YIOTCSA U CUCTEMAaTU3UPYIOTCS BUJIbI I€ATEIIBHOCTH,
Ha OCHOBE KOTOpPBHIX OO0ECIeYMBACTCS JIOCTHIKCHHE TPEJAMETHBIX W METallpeIMETHBIX
IUIAHUPYEMBIX PE3yJlbTaTOB O00y4eHHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas TIPAMOTHOCTH:
OCBOEHHUE HAYYHbIX METOJIOB UCCIIEOBAHMSI SIBJICHUM IPUPOABI U TEXHUKHU, OBJIA/IEHUE YMEHUSIMU
OOBSCHATH (PU3MUECKUE SIBICHUS, IPUMEHS OJy4YE€HHbIE 3HAHUS, pelaTh 3a7a4k, B TOM YHCIIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMNMAIBHO JEeSTEIbHOCTHBIM XapakTep JaHHOTO pasjiesia peaqu3yercs 3a cuéT Toro,
YTO 00YJaroIIuecs BHIOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIyYEHHbIX 3HAHUN PAaclo3HaBaTh U HAYYHO OOBICHATH (PU3MUYECKUE SBJICHHS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIECI0BaHUs (PU3UUECKUX SIBICHUI, B TOM 4HCIe AJIS
IIPOBEPKHU TMIIOTE3 U MOJIYUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBl HanOojee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUUYECKOr0 MCIOIb30BaHUs Pa3IMYHbIX HCTOUHUKOB SHEPIUH Ha OCHOBE 3aKOHA
IPEBPALLECHHS U COXPAHEHUsI BCEX U3BECTHBIX BUI0B 3HEPTHUHU.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne QU3MKKM Ha ypOBHE OCHOBHOIO OOLIEro oO0pa3oBaHMs HANpPaBICHO Ha
JOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3yIbTATOB.

B pesynbrate wusyuyeHus GU3MKM Ha YPOBHE OCHOBHOIO o0O0mero oOpa3oBaHusi y
obyyaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:
1) naTpHOTHYECKOr0 BOCIUTAHHUSA:
- IPOSsIBJIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOM (PU3MUECKON HayKH;
- IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;
2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJEHHM OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX
po0JieM, CBSA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;
- 0CO3HAaHHE BAJKHOCTU MOPAJIBHO--3THYECKUX IIPUHINIIOB B €ATEIbHOCTH Y4EHOTO;
3) 3cTeTH4eCcKoro BOCIIMTAHUA:
- BOCIIPHUSTHE 3CTETUYECKMX KauyecTB (PU3MUECKONW HayKu: €€ TapMOHMYHOIO IMOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:
- OCO3HaHME [IEHHOCTH (U3NYECKOM HayKu KaK MOLIHOTO MHCTPYMEHTA MO3HaHMsI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIbTYPBI;
- pa3BUTHE HAY4YHOH JTH0003HATENFHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON NESTEILHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
- OCO3HaHME IIEHHOCTH Oe30macHOro oOpasza *H3HH B COBPEMEHHOM TEXHOJOTHUECKOM MHpE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AIEKTPUUECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;



- c(OpMHUPOBAHHOCTh HaBbIKa pe(IeKCHM, MPU3HAHKUE CBOETO IpaBa HA OIMIMOKY M TaKOTO K€
npaBa y Apyroro 4ejJoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- aKTUBHOE y4yacTHE B DPEUICHUH NPAKTUYECKUX 3a/4ad (B paMKax CEeMbH, 00pazoBaTeIbHOMN
OpraHu3aly, ropojia, Kpas) TEXHOJIOTHUYECKON U COIMAIbHOM HAlpPaBICHHOCTH, TPEOYIOIIUX B
TOM YHcJe U GU3NIECKUX 3HAHUM;

- HHTEPEC K MPAKTHUECKOMY U3YYEHUIO MPOoQeccuil, CBA3aHHBIX C (PU3UKOMH;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

- OpUEHTAIUS HAa IPUMEHEHUE (PU3MUECKUX 3HAHHUH JJISl peIIeHus 33124 B 00J1aCTH OKpYXKaroIei
Cpelbl, TUIAHUPOBAHMSI MOCTYIKOB U OLEHKHU MX BO3MOXKHBIX IMOCIEICTBUI ISl OKpY>KaoLIei
Cpenbl;

- 0CO3HaHHE TTT00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MMyTel UX PEeLICHHUS;

8) apanTanumM K M3MEHSIIOMIUMCS YCJIOBUAM COIMAJIBHOI U NPUPOIHON Cpeabl:

- MOTPeOHOCTh BO B3aUMOJICHCTBUU IPU BBINOJIHEHUU UCCIECJOBAHUM U MPOEKTOB (PU3NUYECKOM
HaNpaBJIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHX;

- IOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIIbHOCTh;

- TOTPeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHWH, B TOM 4YHUCIie (POPMYINPOBATH UJCH, TIOHSITHS,
TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

- 0co3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu pusmku;

- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMUIA,

- CTPEMJICHHE aHAIM3UPOBATH U BBISBIISTH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBAa M SKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DHU3UUECKUX 3HAHUM;

- OIIEHKA CBOMX JICHCTBUI C Y4ETOM BIMSHUS HA OKPYKAIOLIYIO CPEy, BOSMOXKHBIX TJI00aTbHBIX
IIOCJIEICTBHM.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynbraTe oOCBOEHMsSI MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanust y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeIMeTHble pe3yJbTaThl,
BKJIIOUAIOILIME TI03HABATENbHbIE YHHUBEpCaJbHblE YyueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHbIE YUeOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCATIbHbBIE YUeOHbIE NEHCTBHSL.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JJoruueckne aeicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHH );

YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALMKA, OCHOBAaHUA Uil 000OIIeHUs u
CpaBHEHUS,

BBISABJISATH 3aKOHOMepHOCTI/I nu HpOTHBOpG‘II/Iﬂ B paCCManI/IBaeMI)IX (i)aKTaX, JaHHBIX H
HAOIIOIEHUSAX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBJISITh MIPUYHMHHO--CIIEJICTBEHHBIE CBSI3U MPH U3YYCHUH (PU3UYECKUX SBICHUI U MPOIIECCOB,
JaeJ1aTb BBIBOJABI C UCITIOJIb30BAHUEM JIG)IYKTI/IBHI)IX U MHAYKTHUBHBIX yMOSaKHIOquHﬁ, BBIIBUT'AaTh
TUTOTE3bI O B3aMMOCBS3SIX (PU3NUECKUX BEIHYNH;

CaMOCTOSITENILHO BBIOMpPATh CHOCOO pelieHus yueOHoW (u3mueckod 3amauu  (cpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHUS, BHIOOpP Hamboliee MOIXOJSIIETO ¢ YY4ETOM CaMOCTOSTENEHO
BbI/IETICHHBIX KPUTEPHUEB).

ba3zoBble nucciiegoBareabckue 1eMCTBUA.

HCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENBCKUI HHCTPYMEHT ITIO3HAHUS;



IPOBOIUTH IO CAMOCTOSTEIIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3UUYECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0OBAHNE (PU3UYECKOTO SIBICHUS;

OLICHMBATh HA TNPUMEHHMOCTh M JIOCTOBEPHOCTh HMH(OPMALMIO, TOJYYECHHYI0O B XOj€
MCCJICIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMyIUpOBaTh O000OILIEHUS M BBIBOABI MO pe3yJabTaTaM IPOBEAEHHOTO
HaOJI0ICHNS, ONIBITA, UCCIICAOBAHMS,

IPOTHO3UPOBATh BO3MOKHOE JAajibHElIIee pa3BUTHE (PU3NUECKHX MTPOIIECCOB, @ TAKXKE BBIBUTATh
MPENOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

OPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI MPH MOKCKE U 0TOOpe MHPOpMaLuu
WM JAaHHBIX C YYETOM MPEASIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO PA3IUYHBIX BUIOB U
dbopM TIpeICTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMALUH U
WITIOCTPUPOBATH pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOUHAIUSMHU.

KoMMyHUKAaTHBHBbIE YHHBepPcaJbHbIe Y4eOHbIe JelicTBUA:

B XOZIe OOCYXICHHS Y4eOHOro Mmarepuaia, pe3yibTaToB JIAOOPAaTOPHBIX pabOT M TPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXJIaeMOH TEMbl U BBICKa3bIBaTh WJCH, HAllCJICHHBIC Ha
pelIeHue 3aauu 1 moaaepkanue 01aroxkenaTeTbHOCTH OOIIEHHMS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSAMH JPYTrUX YYacCTHUKOB JIHAIIOTa, OOHAPYXHUBATh
pa3inyre U CXOJICTBO MO3UIINN;

BBIPaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOIMYHO TPEJCTABIATh PE3YNbTaThl BBIMOJIHEHHOTO (PU3MYECKOro OmbiTa (IKCHEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U MHIAMBHTyaTbHON PaOOTHI MPH PEIICHUN
KOHKPETHOU (hHU3UUYECKOI MPOOIEeMBbI;

NPUHUMATD 1€ COBMECTHON JIeATeNbHOCTH, OPraHU30BbIBAaTh JEHCTBUS MO €€ JOCTHXKEHUIO:
pacrpenenaTs poiu, OoO0CYXJaTh IMPOLECCHl U Pe3ysibTaThl COBMECTHOH paloThl, 0000IIaTh
MHEHMS HECKOJBKUX JTIOICH;

BBITIOJIHATH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO Pe3yibTaTa M0 CBOEMY HalpaBJICHUIO
U KOOPJIUHUPYS CBOU JAECUCTBUS ¢ APYTUMH WIEHAMHU KOMaHIbl;

OLIEHMBATh KAyeCTBO CBOEr0 BKJaJa B OOLIMI NPOAYKT MO KPUTEPHUSIM, CaMOCTOSITENBHO
c(OpPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusauus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOLUX s pPElIeHUs
(bu3nUecKrux 3HaHUMH;

OPUEHTUPOBATLCSA B PA3NIMUYHBIX MOAXO0JAX MPHUHATHUS PEIICHUN (MHAMBHUAYaAJIbHOE, IPUHATHE
pelleHus B TpyMIe, IPUHITHE PEeLIeHUH TPYIoil);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelIeHUs (PU3NYECKON 3a7auu WK TUIaHa UCCIIEIOBaHUS
C Y4Y€TOM HMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeAJIaracMble BapUAHTBI PEIICHU;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHNUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJylaraTh IUIaH €€ U3MEHEHMUS],



OOBSICHATH MPUYMHBI JTOCTUKECHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIESATEILHOCTH, 1aBaTh OILICHKY
nproOpeTEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHHUA (PU3NUECKOTO
UCCJIEOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIUXCS CHTYaILlUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHSIM;

CTaBUTH ce0s1 HAa MECTO JPYroro 4ejloBeKa B XOJE€ CIOpa WM JUCKYCCUU Ha HAY4HYIO TEMY,
NOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYToTo;

NpU3HABaTh CBOE MPaABO HA OMIMOKY MPH peIleHUH (PU3NYECKUX 33/1a4 WM B YTBEP)KICHUSIX HA
HayYHbIE TEMBI M TAKOE XK€ MPaBO APYTroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE pPe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIMXCS YMEHUI:
UCIOJIb30BaTh TMOHATHA: (U3NYECKUE M XUMUYECKHUE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MOJieJb, TUIIOTE3a, CIAUHUIBl (PU3NYECKUX BEIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BI)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOJACHCTBYIOmas cuia, aedopmarus
(ynpyras, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;
pas3nnyath aBiaeHUs (qUQPy3us, TEII0BOE ABUKEHHE YaCTUL] BEIIECTBA, PABHOMEPHOE JABHKEHHE,
HEPaBHOMEPHOE JBI)KCHHE, WHEPLHUSA, B3aUMOJCHCTBHE Te€J, PAaBHOBECHE TBEPABIX TENl C
3aKperIEHHON OCBIO BpAIlEHHUs, N1epeiaya AaBJIeHUs TBEPABIMU TEIAMHU, KUAKOCTIMU U ra3ami,
aTMoc(epHoe J1aBJIeHUE, IIJIaBaHNe T, IPEBPALICHU MEXaHUUECKOW SHEPTUM) 10 OIUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JAaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh IPOSIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOIEM MUPE, B TOM YUCIIE
¢du3nyeckue ABJICHUS B NPUPOJE: MPUMEPH! ABMKEHUS C Pa3IUYHBIMU CKOPOCTSIMU B KUBOW U
HEXMBOW NpUpOJIE, NEHCTBUE CUIIbI TPEHUS B NMPHUPOAE U TEXHHUKE, BIUSHUE aTMOCPEPHOTO
JTaBJICHUS Ha >KMBOM OpraHu3M, IIaBaHUE PhIO, pbluaru B TeJe YelIOoBeKa, IPU 3TOM NEPEBOAUTH
MPAKTHUYECKYIO 3a/1auy B Y4eOHYI0, BBIJIEIATH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKU) (PU3HUECKUX
SIBIICHUI;
OIUCBIBATh U3yYECHHbIE CBOWCTBA TN U (PU3MUECKHUE SBJICHUS, UCTIONB3Ys (pU3NUeCcKre BETUYMHbI
(macca, 00BEM, MJIOTHOCTH BEIIECTBA, BPEMsI, IyTb, CKOPOCTb, CpPEIHSs CKOPOCTh, CHJIA
YIPYTOCTH, CHJIA TSXKECTH, BEC Tela, CUja TPEHUs, AaBlIeHHue (TBEPIOro Tena, )KUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHMueckas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIbI,
K03(PPUILIMEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KHHETUYECKAas U MOTEHLMAIbHAS SHEPIUs ), IpU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NUYECKUIN CMBICI HCTIONIb3YEMbIX BETMYHH, UX 0003HAUEHUS
U eIUHMIBI (PU3NYECKUX BEIMYMH, HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMU, CTPOUTH Ipa@UKy U3YyYEHHBIX 3aBHCHUMOCTEH (hU3HMUECKHUX
BEJIMYUH;
XapakTepu3oBaTh CBOMCTBa TeJ, (M3MYECKHE SBJICHUS M IPOLECCHI, HCMONb3ys IpaBuiia
CIIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMoii), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUs MEXaHHYECKOU
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;
OOBSCHATh (U3NYECKUE SBICHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABIATH NPUUNHHO--CIIEICTBEHHBIE CBA3H,
CTpOUTh OO0BACHEHHE M3 |—2 JOrMYeCKMX IMIAaroB ¢ Omopod Ha 1—2 H3y4EHHBIX CBOMCTBa
bU3HYEeCKUX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;



pemath pacuéTHbIC 3a7ayd B 1—2 HEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBA3BIBAIOIINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHS 33/Jaud 3allMCBIBaTh KPaTKoe YCIOBHE,
HOJCTABIATh (PU3NUECKUE BEJIMYMHBI B (POPMYJIBI U IPOBOJUTH PACUEThI, HAXOAUThH CIPABOYHBIE
JaHHble, HEOOXOJMMbIE JJs pEUIeHHs 3a/1ady, OICHMBATh PEATUCTUYHOCTh IOJTY4YEHHOU
(bU3M4eCcKOil BEITMUNHBL;

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO PEUIMTh IPH MOMOLIM (U3HMYECKUX METOJOB, B
ONMCAHWU HCCIIEJOBAHMS BBLACIATh IPOBEPSIEMOE IPEAINOJN0KEHNE (TUIOTE3Y), pa3iauyaTb U
MHTEPIPETUPOBATH MOJTYYEHHBIH PE3ysIbTaT, HAXOAUTh OIIMOKU B XOJI€ OINbITA, A€JaTh BBIBOAI
II0 €ro pe3yJbTaTam;

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKUX SBICHUA WM (U3NYECKUX CBOWCTB TEII:
(bopMynupoBaTh IMpOBEPsiEMble MPEINOI0KEHUA, COOUPATh YCTAHOBKY W3 IPEIJIOKEHHOIO
000pyI0BaHUs, 3aIMCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI,

BBIIIOJHATh MPSMbIE M3MEPEHUS pPACCTOSHUS, BPEMEHH, Macchl Teja, O00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX IPUOOPOB, 3aUCHIBATH MOKA3AHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHU;

IPOBOJUTHh HCCIIECAOBAaHUE 3aBHCHUMOCTH OJHOW (U3MYECKON BEIUMYMHBI OT JPYrod C
UCIOJIb30BAaHUEM NPSAMBIX MU3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JBMXKYILEroCs Tejla OT
BPEMEHM [BUKCHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Teila, KayecTBa 00pabOTKu
IOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJANU CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYTOCTH OT YAJMHEHUS IPYKUHbI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMA NOTPYKEHHOM YacTH Tela
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIyOHHBI, HA KOTOPYIO
NOTPYXKEHO TEJNO, YCIOBUH IUIaBaHUA TE€J, YCIOBUN paBHOBECHS pbhluara U OJIOKOB), yUaCTBOBATb
B IUIAHUPOBAaHUM Y4E€OHOI'O HCCIIEZOBaHMs, cOOMpaTh YCTaHOBKY M BBIIOJHATH H3MEpPEHMUS,
cienyst TNpeAJIOKEHHOMY IUIaHY, (UKCUPOBaTh pPE3yJabTaTbl IOJYyYEHHOM 3aBUCHUMOCTHU
¢Gu3nyecKux BEIMYMH B BHUJE MPEUIOKEHHBIX TaONMMIl M TpaduKoOB, [eJaTh BBIBOJBI 110
pe3ysbTaTtaM UCCIIEOBaHMS;

NPOBOJUTh KOCBEHHBIE M3MEPEHUs! (U3NYECKUX BEIUYMH (TUIOTHOCTH BEHIECTBA YKUIKOCTH H
TBEPJOTO TeJla, CHUla TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3/yXa, BBITAJKMUBAOLIAs CUIIA,
JeHCTBYIONIAsl HA MOTPYKEHHOE B )KUJIKOCTh TEJIO, KOAPPUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysl NMPeUI0KEHHOM WHCTPYKLMU: TPU BBINOJHEHUH H3MEpEeHHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBL;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JUHAMOMETp, cOOOLIaroIIMecs coCyibl, 0apoMeTp, pbluar, MOJABUKHBIA W HEMOJBUKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCT;

XapakTepu30oBaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OmMmopol Ha HUX oOnucaHuss (B TOM 4HCIe: TMOJIIMIIHUKH, YCTPOWCTBO BOJONPOBO/JIA,
THJIPaBIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPILIHEBOM HACOC, apeoMETp), HUCHOJb3Ys
3HaHMSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
bu3nyecKuX 3HaHUM B MOBCEAHEBHON KU3HU JJIs1 oOecriedeHnsi 0e30MacHOCTH Ipy 00pallleHnuu ¢
npubopaMu ¥ TEXHUUYECKUMH YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsl U COOJNIIOJICHHS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOIEH cpefie;

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHeTe B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M INYTEM CPAaBHEHMSI Pa3IMUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHUi HayYHO--TIONMYJSIPHYIO JIUTEPATypy
bu3nyecKkoro cojaep:KaHus, CIpaBOYHBIE MaTepuanbl, pecypchl ceTu WHTepHeT, BianeTh



npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;
CO03/1aBaTh COOCTBEHHbIE KpaTKHe MICbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE 2—3 HCTOYHHKOB
uHpopManun GU3NIECKOro CONEPKaHMs, B TOM YHCIe IYyOJUYHO AeNaTh KpaTKue COOOMICHHS O
pe3yibTaTtaXx IPOEKTOB MM Y4YeOHBIX HCCIIEIOBAaHUM, IPU 3TOM TI'PAMOTHO HCIOJIb30BAThH
U3y4CHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COPOBOXKIATh BBICTYIICHHE MTPE3CHTAIIHEH;
IPY BBIOJHEHUH YYEOHBIX MPOEKTOB U MCCIENOBAHUN paclpeAessaTh 00S3aHHOCTH B IPyIIe B
COOTBETCTBUM C IIOCTABICHHBIMU 3aJadaMH, CJICAWTH 3a BBIIOJIHEHHEM IUIaHA JEHUCTBUM,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOZCHCTBHE, yUUTHIBASI MHEHUE OKPYKAFOILIHX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:
MCIIOJIb30BaTh IOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBH)KCHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMopgHBIC Tella, HACHIIICHHBIH H
HEHACBILICHHBIN I1ap, BIAKHOCTb BO3JlyXa, TEMIIEPAaTypa, BHYTPCHHSS HJHEPrus, TEIUIOBON
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
pas3inyath sBJICHUA (TEIJIOBOE pacIIUPEHHUE U CxKaTue, Terlonepeaaya, TeIoBOe paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, WCIApEHUE, KOHACHCALM, IJIaBIE€HUE, KPUCTAILIN3ALUSL
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEmIoNpOBOJIHOCTb, KOHBEKIMS, W3Iy4eHUE),
ANEKTPU3aLUsl TeJ, B3aUMOJEHUCTBUE 3apsAlO0B, IECUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOIO IIOJISI HA IIPOBOJAHMK C TOKOM,
AJIEKTPOMAarHWTHAas: MHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;
pacrio3HaBaTh IPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUN B OKPY)KAIOLEM MUPE, B TOM YHUCIIE
¢usnyeckue SBIEHHUS B IPHUPOJE: MOBEPXHOCTHOE HATSKEHHE W KallWUIIPHbIE SIBJICHUS B
pUpoie, KpUCTaIbl B Ipupoe, uzinydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0pa3oBaHue pOCHI, TyMaHa, HHEs, CHETa, JJIEKTPHUYECKHE SIBICHHS B aTMOc(depe, JIeKTPHIECTBO
KHUBBIX OPraHM3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHCOB, POIb MArHUTHOTO TOJIS JUIs
KU3HU Ha 3emuie, MOJSIPHOE CUSIHME, TIPU ATOM IEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;
OIUCBIBATh U3yYEHHbIE CBOWCTBA TeN U (PU3MUECKHUE SBJICHUS, UCTIONB3Ys (pU3NUeCcKre BETUYMHbI
(TeMriepatypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIJIOTHI, yJelbHAas TEIUIOEMKOCTh BEIIECTBA,
yJlenbHas TEIUI0Ta IUIaBIeHHs, YeIbHas TeIUI0Ta MapooOpa30BaHus, yAeIbHasl TEII0Ta CTOpaHHs
TOIUINBA, KOO(PPUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3/1yXa, JJIEKTPUYECKHI 3apsj, CHJIAa TOKa, JJIEKTPUUECKOE HANpPSIKEHUE, CONPOTHUBIICHUE
IIPOBOJIHMKA, Y/I€IbHOE COMPOTUBIIEHUE BEIECTBA, pad0Ta U MOUIHOCTh 3JIEKTPHUYECKOI0 TOKa),
OpY ONMCAHMU MPAaBUIBHO TPAKTOBaThb (U3UYECKUN CMBICT HCIOJIb3YEMBIX BEJIWYMH,
0003Ha4YeHMs] U €IMHUIBl (PU3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(bu3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH IpauKy U3yYEHHBIX 3aBHCHMOCTEH
(UBUYECKUX BEINYHH,
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJICHUS W MPOLECCHI, HCHOJIb3Ysl OCHOBHBIE
MI0JIO’KEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUN CTPOEHMSI BEILIECTBA, IPUHIUI CYIIEPIIO3ULINN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsjaa, 3akoH OMa Juisi yyacTKa LIeTH,
3akoH Jxoyns—JleHna, 3aKkOH COXpaHEHUs! SHEPT U, IPU 3TOM JIaBaTh CIIOBECHYIO ()OPMYITUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSACHATh (PU3NYECKUE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCII€ M B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHe U3 1—2 JOrMYecKHX HIaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemath pacuéTHbIC 3a7aud B 2—3 AEHCTBHS, UCHOJB3YS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3aIKCHIBAaTh KPAaTKOE YCIOBHE,
BBISBJIATh HEJOCTATOK JI@HHBIX Ul PpELICHUs 3aJadyd, BBIOMpaTb 3aKOHBl M (HOpMyIIb,
HeoOXoauMble sl €€ pelIeHMs], NPOBOAUTH PAacdE€Thl U CPABHMBATh IIOJYyYEHHOE 3HAUYEHUE
(Gu3nM4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh HPHU MOMOLIM (U3NYECKUX METOIOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS HCCIEI0BaHUs, 1€1aTh BEIBObI;

IPOBOJIUTH OIBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMa, TeMIeparypsl,
CKOpOCTM IIpollecca OCTbIBAaHMS M HAarpeBaHUs IpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTb HMCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH U
IUIOIAAN €€ IOBEPXHOCTH, JIEKTPU3aLUs TeJ U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apsoB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allUs MAarHUTHBIX IIOJIEH IOCTOSTHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IIOJSl Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJABUIATENsl  IOCTOSHHOINO  TOKa):  (OpMyJIHpoBaTb  MPOBEpPSEMbIE
HPENONI0XKEHUs, COOMpaTh YCTAHOBKY U3 IIPEUI0KEHHOI0 000py/10BaHNUs, OIUCHIBATH X0/ OIbITA
1 GOpPMYIMPOBAThH BHIBOJIBI,

BBITOJIHATH IPSAMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaKHOCTU BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIHOJb30BAHWEM AaHAJIOrOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON a0COIIOTHON OTPELIHOCTH;

NPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHON (U3WYECKOH BEMUYMHBI OT JPYrod
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTb COIIPOTHUBIICHHSI TPOBOIHUKA OT €r0 JUIUHBI,
IUIOUIA/Id TIONEPEYHOr0 CEUEHUS U YAEJIbHOTO CONPOTHBIICHHS BEILECTBA MPOBOJHUKA, CHUIIbI
TOKa, WIYIIEro 4epe3 MPOBOJHMK, OT HANpPsHKEHHUs Ha IPOBOAHUKE, HCCIIEAOBaHHE
II0CJIEI0BATENBHOTO U MAPAJITIEIbHOIO COEAMHEHUI ITPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BaHUE,
coOMpaTh YCTAaHOBKY U BBIMOJHATH U3MEPEHHUs, CIENys MPeyIoKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH B BHAE TaOMMI W rpadUKOB, J€NaTh BBIBOABI 10
pe3yJpTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeIUYHMH (yAeiabHas TEMJI0EMKOCTh BEIECTBA,
CONpPOTUBIIEHUE MPOBOJHMKA, pad0oTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MEpEeHusi, COOMPATh IKCIIEPUMEHTABHYIO YCTAaHOBKY, Ceys MPEI0KEHHOW MHCTPYKIMHU, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OMOpOM Ha UX ONUCaHMs (B TOM UMCIIE: CUCTEMA OTOILIEHHUS IOMOB, TUTPOMETP, I1apoBasi TYpOUHa,
amMIepMeTp, BOJBTMETP, CUETUUK IIEKTPHUUECKOW IHEPIUH, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE IIPEAOXPaHUTEINH,
AJIEKTPOMArHuT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MCIONb3ys 3HAHUS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKAM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIh
BHYTPEHHET0 CropaHus, AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JEKTPUUECKUX Lenel ¢
NOCJIEAOBATENbHBIM UM IApAJUIEIBHBIM COECIMHEHHEM JJIEMEHTOB, pas3juyas YCJIOBHBIE
0003HaYeHHsI 3JIEMEHTOB AJIEKTPUUECKUX LETel;

MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMepax) MPaKTUYECKOIO HCIOIb30BaHUS
(u3nUecKrx 3HaHUH B MOBCEIHEBHON KM3HM I o0ecTiedeHns: 6e30MacHOCTH P 00pallieHUH ¢
npuOopaMyd U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0POBbsi U COOJIOJEHUS HOPM
HKOJIOTHYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;



OCYILECTBIIAATh TOUCK HH(popmMaruu ¢Qusnyeckoro coaepxanus B HHTepHEeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH ¥ TTyTEM CpaBHEHUS JOTIOIHUTEIHHBIX HICTOYHHKOB BBIIEISITH HH(GOPMAITHIO,
KOTOpasi SIBJSETCS] IPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;
UCIIONIb30BAaTh IPU  BBIMIOJHEHUH YYEOHBIX 3a/laHuil HAay4YHO--TIONYJSIPHYIO JINTEpaTypy
($U3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTH VIHTepHeT, BIAJETh
npuéMaMHd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIeHNUs, 000011ast ”H(POPMAIIHIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COJECp)KaHHUS, B TOM 4YHCIE MYOJIUYHO MPEICTaBIATh
pe3ysbTaThl MPOEKTHOM WM HUCCIENOBATEIbCKON JEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3yUYCHHBIH MOHATUIHBINA ammapaTr Kypca (U3HKH, COMPOBOXKIATh BHICTYIUICHHE
MPE3EHTALUEM;
IPY BBITIOJHEHUU y4EOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUYECKHX MPOIECCOB PACIPELIISATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C IOCTABICHHBIMU 33/1a4aMH, CIICUTh 32 BBIITOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATH €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKIAJ] B
JEeSITEIbHOCTD TPYIIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH
paspeniatb KOH(INKTHI.

K konmy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTD y OOYyUAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaibHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHHUS, nedopmarus (ynpyras, IIacTUYecKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTHU, aOCOJIIOTHO
TBEPOE TENO, HEHTP TKECTH TBEPAOTO Tela, pABHOBECUE, MEXAHUYECKUE KOIeOaHUsI U BOJHBI,
3BYK, HH(QPA3BYK M yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJH,
CBeT, OJM30PYKOCTh U TATbHO30PKOCTh, CIIEKTPhl UCITYCKAHUSI U TMOTJIONIeHus, anbda-, 6era- u
ramma-u3J1y4eHus, U30TOIbl, IA€pHAast YHEPreTHKA;
paznuyath  sBJIEHUS (PaBHOMEPHOE W  HEpPaBHOMEPHOE MPSAMOJIMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ma/IeHUE Tel, PABHOMEPHOE ABM)KEHUE
[0 OKPY)KHOCTH, B3aMMOJIEWCTBHUE T€J, PEAKTUBHOE JBUKEHHE, KOJeOATelbHOE JBM)KEHUE
(3aTyxarolye U BhIHYX/IEHHBIE KojeOaHHs), pe30HAHC, BOJHOBOE JIBUKEHUE, OTpaKeHHE 3BYyKa,
INPSIMOJIMHEMHOE paclpoCTpaHeHHE, OTpaK€HUE M IPEJIOMJICHHE CBETa, MOJHOE BHYTpEHHEe
OTpa’kK€HHE CBETa, Pa3JIoKeHHe OeJoro cBeTa B CIEKTP M CIIOKEHHUE CIIEKTPaJIbHBIX I[BETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs pPaJUOaKTHMBHOCTh, BO3HMKHOBEHME JIMHEHYATOIO CIIEKTpa
U3JIY4YEHHUs1) M0 ONMUCAHUIO UX XapaKTepHBIX CBOMCTB M HA OCHOBE OMNBITOB, IEMOHCTPUPYIOIINX
JTaHHOe (GU3HYECKOE SBJICHHE;
pacrno3HaBaTh MPOSBIICHUE U3YUEHHBIX (DU3HMUECKUX SIBIIEHUH B OKPYXKAIOLIEM MUPE (B TOM UHUCIIE
¢bu3nueckue sBICHUS B IPUPOJIE: NPUIUBHI U OTIUBBI, JBIKEHUE TU1aHeT COTHEUYHOW CUCTEMBI,
PEaKTUBHOE JBM)KEHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KMBOTHBIMH, 3€MIIETPSICEHHE,
ceificMuyeckue BOJHBI, IlyHaMH, X0, I[BETA TeJI, ONITUYECKUE SIBICHUS B IPUPO/Ie, OHOIOTHYECKOe
JEeICTBUE BHUAMMOTIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3IYYEHHM, €CTEeCTBEHHBIN
pPaTMOaKTUBHBIA (POH, KOCMUYECKHE JIyUH, paJIOAKTUBHOE U3ITydeHHE MPUPOAHBIX MHUHEPAJIOB,
JeiCTBUE paJHOaKTUBHBIX M3JIy4eHUH Ha OpraHu3M uesloBeKa), NpH OSTOM IEpPEeBOJUTH
NPaKTUYECKYIO 337auy B yUeOHYIO, BBIJICNATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX
SIBIICHHUI,
OIKCHIBATh U3yYEHHbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKIE BETUIUHbI
(cpemHsis W MrHOBEHHass CKOpPOCTh Tejla MpH HEPaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE,
nepeMenieHue, myTh, yriioBas CKOpOCTh, CUjla TPEHUS, CHUIIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TaJieHHsI, BEC Tejla, WUMIYJIbC TeJla, MMIYJIbC CHJIbI, MeXaHHuYecKas pabora u
MOIIIHOCTb, TOTEHI[MAJIbHAS SHEPT U TeJla, MOHATOT0 HaJl OBEPXHOCTHIO 3€MIIU, TOTEHINAIbHAS
DHEPrus CKATOU MPYKUHBI, KHHETUYECKAsT YHEPIHsl, MOJHAS MEXaHUUYECKasi YHEPTHs, MePUol U



yacToTa KojaeOaHH, JUTMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, I0KA3aTeIb
IPEJIOMIICHUS CPE/Ibl), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3MUECKUIM CMBICT HCTIOIB3yEMBIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOINE
JaHHYIO (DU3MYECKYI0 BENWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH T'padUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapakTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SBJICHUS U IPOLIECCHI, UCIIOJIb3YS 3aKOH COXPAHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUs, MPUHLMII  CYNEPHO3ULUU  CHJ, [PUHIMII
OTHOCUTENIbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TIPEJIOMJICHHSI CBETa, 3aKOHBbl COXPAHEHMs 3apsiIOBOIO M MAaCCOBOIO YHUCEN MPHU SIEPHBIX
peakuMsax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa W 3allUCBIBATh €0
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSCHATh (PU3UYECKUE IPOLECCH U CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyaLUi
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH PUYMHHO--CIEACTBEHHBIE CBSI3HU, CTPOUTH
00BsSICHEHHE M3 2—3 JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 2—3 W3YYCHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a7a4u (ONMpPAIOIIUECs HAa CUCTEMY U3 2—3 ypaBHEHHIT), UCIIOIb3YsI 3aKOHBI U
dopmynbl, cBs3bIBaOlIME (PU3MYECKME BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3aMMCBIBATh KPATKOE YCIOBUE, BBISABIATH HEAOCTAIONINE WIIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHbl ¥ (OpMyJIbl, HEOOXOAMUMBbIE JJsi pEIIeHUs, IMPOBOAUTH pacuéTbl M OLICHHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUCHHs (PU3MUECKON BEIMIHMHEI,

pacno3HaBaTh IMPOOJEMbI, KOTOPbIE MOXXHO PpELIMTh IpPH IMOMOLIM (PU3UYECKHX METOOB,
UCTONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IPABWIBHOCTh IOPSJIKA IPOBEJACHUS MCCIEA0BaHUs, J€laThb BbIBOJBI, HWHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U OMBITOB;

IOPOBOJIUTH OMBITH [0 HAOIIOAECHUIO (PU3MUECKUX SBIECHUH WM (U3NYECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh IEpHoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTYIBI MaJIbIX KoJieOaHUH, MPSIMOJIMHEMHOE pacipoCTpaHEHUE CBETAa, PassIoKeHUE OesIoro
CBETa B CIEKTp, U3yUEHHE CBOMCTB M300pakeHUS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOOMparolei JTMH3€e, Ha0II0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pyJ0BaHUs, OMUCHIBATE X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOAMUTH MpPHU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUM, OINpeaenssi CpeiHee 3HaueHue
u3MepseMoil BenuurHbl ((POKYyCHOE paccTOsiHHE coOMparolieil JMH3bI), 00OCHOBBIBAThH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IIPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKHUX BEJIMYUH C MCIOJIB30BAHUEM IPSMBIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayaJbHON
CKOPOCTH, Mepuo/ia KojaeOaHni MaTeMaTHUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIjia
OTpa’kKeHHsI CBeTa OT yrja MaJeHUs M yIiia NpPeIoMIIEHUS OT yrjia MajJeHus): MIaHUPOBATh
HCCJIEIOBAaHKE, CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY, (PUKCHUPOBATH PE3Y/IbTATHI MOJIYYEHHON
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOJIUI] U TPa(UKOB, J1e1aTh BBIBOJIBI IO Pe3yJIbTaTaM
HCCJIEJIOBAHMUS,

MIPOBOAMUTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIUUMH (CPEIHSsl CKOPOCTh U YCKOPEHHE Tela
OpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MAaJCHHUs, >KECTKOCTh MPYKUHBI,
KOA(P(UIIMEHT TPeHHsI CKOJBXKEHHs, MeXaHhdyeckas paboTa M MOIIHOCTb, 4acTOTa U IEPUOJ
KOJIEOaHNUH MAaTEeMaTHUYECKOTO U MPYKUHHOT'O MasiTHUKOB, ONTHYECKast CHJIa COOMPAIOIIEeH TUH3BI,
pazvoaKkTUBHBIN (DOH): TIIAHUPOBATh M3MEPEHUs, COOUpaATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITOJIHATH U3MEPEHUsI, CIelysl IPETI0KEHHON HHCTPYKIIUH, BBIYUCIISTh 3HAUYCHUE BETMUUHBI U
AQHAIM3UPOBATH MOJYYEHHbIE PE3YIbTAThI C YUETOM 33JAHHOM MOTPEUTHOCTH U3MEPEHMUIA;
coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;



pa3nn4yaTth OCHOBHBIC NPU3HAKM M3YYEHHBIX (DUM3MYECKHX MOJENEH: MaTepHajabHas TOdYKa,
abCcoOTHO TBEPIIOE TEJIO, TOUCUHBII HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOJEh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT0 $/1pa;

XapakTepu30BaTh NPUHLMIIBI JEHCTBUS M3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha MX ONUCAaHUSA (B TOM YHCJE: CIUIOMETP, AATYUKU IOJOXKEHHS, PACCTOSHUS U
YCKOPEHHUs, paKera, 5XO0JIOT, OYKH, Iepuckor, ¢oTroamnmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JTO3UMETP, Kamepa BuiibcoHa), WCMONB3ys 3HAHUS O CBOWCTBaX (pU3MYECKHX
SBJICHUH U HEOOXOAUMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHblE PHCYHKHM M3YyYEHHBIX TEXHUYECKHUX YCTPOUCTB,
U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MIPU PEILICHUH YU€OHO--TIPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMbI I OCTPOCHUs M300pakKEHUIl B INIOCKOM 3€pKalle U coOuparolei
JIMH3E;

NPUBOAUTE MPUMEPHI (HAXOOUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOrO HCIOIb30BAHUS
(bu3nyecKux 3HaHUH B MOBCEIHEBHOM XKMU3HM I o0ecreueHns 6e3011acHOCTH TP 0OpallieHUH ¢
npubopaMu ¥ TEXHUYECKUMH YCTPOHMCTBAMM, COXPAHEHHS 3JI0POBbSI U COONIOJICHHS HOPM
9KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpenie;

OCYILECTBIIATh MOMCK MHPOpMaLuu (huznyeckoro coxaepxkanust B MHTepHETe, caMOCTOSTEIbHO
(dopMynupys MOUCKOBBIM 3alpoc, HAXOAUTh IMYTH OMNPENEIICHUs JTOCTOBEPHOCTH IOJIy4YEHHOU
UH(pOpPMAaLMY Ha OCHOBE UMEIOIIMXCS 3HAHUN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh IPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUi HAayyHO--TIONYJSIPHYIO JIUTEPaTypy
(du3nyecKoro cojaep:KaHus, CHpaBOYHBbIE MaTepuaybl, pecypcbl cetu VIHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HWH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUECKOro colepKaHMs, MyOIMYHO MpPEACTaBIATh PEe3yJbTaThl
IPOEKTHOM WM HCCIIEI0BAaTENbCKON JESITEIbHOCTH, IPU 3TOM TIPaMOTHO HCIOJb30BaTh
U3y4EHHbIN NOHATUIHBIN anmapar U3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATh BHICTYIIJICHHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Beero DyiekTpoHHbIE (UG POBbIE)
n/n NPOrpaMMsbl o0pa3oBaTe/ibHbIE PeCypChl
11 ®dusuka - HayKa o PUpPoe 9 bubnmnorexka HOK
https://m.edso0.ru/7f416194
bu6nuoreka [IOK
12 DH3HUCCKHE BEIINIHHI 2 https://m.edso00.ru/7f416194
13 EcrecTBeHHOHay4HBIN METOL 2 bubnmnorexka HOK
' HO3HaHUS https://m.edso0.ru/7f416194
Hroro no paszneny 6
but6mmoreka [IOK
2.1 CTpocHue BeiiecTsa . https://m.edso0.ru/7f416194
29 JIBU>Ke€HUE U B3aUMO/ICIICTBUE 2 bubmuorexa [JOK
' JaCTHUII BEIECTBA https://m.edso0.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbl€ COCTOSIHMS BEILIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pasneny 5
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Bbubnuoreka LIOK
3.1 Mexarueckoe ABIKEHHE 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
32 Mrepuus, Macea, M10THOCTE 4 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Bupe cun 14 https://m.edso0.ru/7f416194
Wroro no pazneny 21
21 o s pocm 3 DuOmorera LIOK
' ’ https://m.edso0.ru/7f416194
ra3aMu
bu6nuoreka [IOK
4.2 JlaBIICHHE KHIKOCTH ° https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATmoceproe raBienne 6 https://m.edso0.ru/7f416194
44 JlelicTBue ®UIKOCTH U Ta3a HA 7 bubnmoreka [JOK
' NOrPY)EHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Wtoro no pazneny 21
bubnnoreka IIOK
>1 Pabora u mompgocTs 3 https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.2 Hpocteie mexarusmb! > https://m.edso0.ru/7f416194
bubnnoreka IIOK
53 Mexaieckas sHepris 4 https://m.edso0.ru/7f416194
Wtoro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68
ITPOI'PAMME
8 KJIACC
Ne n/n HanmeHoBaHMe pa3jeioB U TeM Beero DJIeKTpPOHHBIe (IM(POBbIE)
NMpOrpamMmsbl o0pa3oBaTejibHbIE PeCypPChI
11 CrpoeHne u CBOWCTBA BEIIECTBA 7 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
12 Tenoere nporeccy! 21 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHbIE 7 bubnmnoreka [JOK
' TeIa U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIH SIEKTPUYECKUI TOK 20 bubmorexa LIOK
' 0cTo DJIeKTpHTee © https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.3 MaruuTibie spieHus 6 https://m.edsoo.ru/7f4181ce
2.4 DJIEKTPOMArHuTHAsI UHIYKIUS 4 bubmorexa LIOK

https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

37

PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
9 KJIACC
DJIEeKTPOHHbIE
Ne /i HaumeHoBaHue pa3iesioB U TeM Beero (undposbie)
MPOrpaMMblI odpa3oBaTe/bHbIE
pecypchbl
11 MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [JOK
12 BsanmoziencTaue e 20 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3aKoHEI coxpaHeHis 10 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
bubmuoreka [JOK
2.1 MexaHn4eckre KoaeoaHus 7 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
2.2 Mexanuyeckue BOJIHBL. 3BYK 8 https://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
31 DNEeKTPOMarHuTHOE TOJIE U 6 bubnmoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
4.1 3aK0OHBI paCIPOCTPAHEHHUS CBETa 6 bubmorexa [IOK
' pactipoctp https://m.eds00.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3b1 1 ONTHYECKHUE IPHOOPE! 6 https://m.edso00.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznosxeHne 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
5.1 Hcnyckanne v moriionieHrue CBeTa aToMOM 4 bubmiorexa LIOK
' https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 CTpoeHIte aTOMHOrO A/1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 Anepubie peaxiuu ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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INOYPOYHOE IIJTAHUPOBAHUE

7 KJIACC
DJIeKTpOHHbIe NN (ppoBbIE
Ne i/m | Tema ypoka Bcero oOpa3oBaTe/ibHbIE
pecypchl
1 ®dusuka — HayKa o npupoje. ABieHus
MIPUPOJIBI
2 Du3nyecKue IBICHUS 1
3 ®dusndecKue BETUYHHBI U UX H3MEPEHUE 1
Ypoxk-uccienosanue "M3mepenue
4 TEMIIepaTyphl IIPU IIOMOIIU KUIKOCTHOTO 1
TEPMOMETPA U IaTUYUKA TeMIepaTyphl"”
Mertobl HaydHOTO TO3HaHUsA. OnucaHue bu6nmoreka [IOK
5 N N 1 ]
(U3MYECKUX SBJICHUI C IIOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbl:
6 JTAIBHOCTH MOJETA IapUKa, MYIEHHOTO 1
TOPU30HTAILHO, TEM OOJIBIIE, YeM OOJIbIIe
BBICOTA ITycKa"
Crpoenne BeniectBa. ONBITHI
7 HOE%LIBanmHIje JIMCKPETHOE ::TpOGHI/IC 1 bubmmorexa LTOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEHHE YacTHII BEIISCTBA 1 bubmmorexa LTOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HaOJIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS 1
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
OCoOEHHOCTH arperaTHBIX COCTOSTHUM BOJIBL.
11 O06o06meHne 1o plaoasﬂeny <<HepBOHaIIaJ'II)HHI>Ie 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOECHUHU BEILIECTBA
12 Mexannueckoe aBuxeHue. PaBHoMepHOE U 1 bubmuoreka [JOK
HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6
bubmmoteka [IOK
13 Cxopoctb. EAnHUIB CKOPOCTH 1 https://m.eds00.ru/ff0a079¢
14 Pacuer mytu 1 BpeMeHU IBUKEHUSA 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
bu6nuoreka [IOK
15 WNuepuusa. Macca — Mepa HUHEPTHOCTH TEJ 1 https://m.eds00.ru/ff0a0c10
ILtorHOCTH BemiecTBa. Pacuer maccel u but6mmoreka [IOK
16 1 )
0o0beMa Teja o €ro IIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;{ pabota «OnpenencHrue 1
MJIOTHOCTH TBEPIOTO TEJay
18 Pemrenne 3aga4 mo teme "IIIOTHOCTH 1 but6mmoreka [IOK

BelecTna"

https://m.edsoo.ru/ff0al23c
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Cuna xak XxapakTepUCTHKa B3aUMOIECHCTBUS

19 ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «3yueHue
20 3aBUCHUMOCTH PACTsHKEHHUS (IedopMaIim)
MPY>KUHBI OT MPUIIOKEHHON CHITBI»
21 SIBnenune Tarorenus. Cuia TSHKECTH
CBs3b MEXTY CHUJION TSHKECTH M MacCou
22 Tena. Bec Teia. Pemenue 3amay mo reme BH6H_HOTeKa LHOK
" " https://m.edsoo.ru/ff0al778
Cuna TsKecTH
23 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnmoreka [JOK
dusznyecKre XapaKTePUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubnmoreka [IOK
24 Msmepenne cuit. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al1778
26 CroxxeHue AByX CHUJI, HAIPABJIEHHBIX 110 bu6nmoreka [IOK
OJTHO¥H mpsiMoii. PaBHOIEHiCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
27 Pemienue 3anay 1o reme
"PaBHonelicTBytomast cui"
28 Cuna tpenus u e€ Buapl. TpeHue B mpupose bubnmnoreka HOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCHMOCTH CHUJIbI TPEHHS CKOJIBKEHUS OT bubnuotexa [HOK
CHIIBI JJABIICHHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEH»
30 PemeHHev 3aJa4 Ha gnpeﬂeneﬂne
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenne 3amau mo remam: «Bec Temay, Buborexa [IOK
31 «Fpa(bnqevcme n3o0pakeHue cmny, «CUiiby, https://m.eds00.ru/ff0alde0
«PaBHOJIEHCTBYIOIIAS CHIT»
KonTponbhas paboTa no remam:
32 «MexaHnndeckoe JABKEeHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxkeHue crn, «CHIb»
33 Jasnenne. CriocoObl yMEHbILIEHUS U bubmuoreka [IOK
YBEJIMUYCHUS JIABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmuorexa [JOK
oT 00BéMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs TBEPIABIMU TEJIAMH, bu6nuoreka [IOK
JKUJIKOCTSIMHM M razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHne B )KMAKOCTH U ra3e, BBI3BAaHHOE but6mmoreka [IOK
IIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad mo Teme «/laBieHue B bu6nuoreka [IOK
JKUIKOCTH U Tase. 3akoH Ilackams https://m.edsoo.ru/ff0a2826
38 CooOmraromnuecs cocybl bubmorexa HOK

https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

Bbubnuoreka LIOK

39 Irapascckui npece https://m.edso0.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBOM KU AKOCTHBIN
Hacoc
a1 ATmocdepa 3eMiIH U IpUIHUHBL e bubmmoreka [IOK
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
bu6nuoreka [IOK
42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azb5a
43 N3mepenne armocdeproro nasneHus. OnbIT bubmuorexa [JOK
Toppuyenin https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepousa. Armocdeproe bubmuorexa [JOK
JIABJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
nasiexue"
iy Bumorera 0K
' https://m.edsoo.ru/ff0a3276
cuia
TOpHAS Ta «Om HU
48 gbifgﬁinggmlfg ilc/)lﬂil gefll):g?:me% Ha Bubmaorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanre 3aBUCUMOCTH Beca Tea B bubnnorexa [JOK
BOJIC OT 00bEMA MOTPYKEHHOM B )KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bubnuorexa [JOK
S0 Hnasarime Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JOJKU U
omnpeneneHue e€ rpy30noIbEMHOCTH"
52 cyros, Bossymommananen, lasserne Bu6miorera LIOK
‘ L https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTponbHast pabota mo Teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»
bubmuorexa [JOK
>4 Mexanuueckas pabora https://m.edsc]i).ru/ff0a3f82
bu6nuoreka [IOK
- MouroCT. EXMHALE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBaeMOM IIPHU NOIBEME O JiecTHHULIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe

CHWJI Ha pblyare



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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S | Tagoparopeen pagors criconmonanis y | Bubmiorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
59 Pemenne 3amad mo Teme «Y CI0BUS 1 Bbu6nuoreka [IOK
pPaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro nercTBus
60 Mexanu3ma. Jlaboparopnas pabota 1
«3mepenue KII/] HakKITOHHOM MIIOCKOCTH
61 Pemenue 3agau no reme "Pabora, 1 bu6nuoreka [IOK
motHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas Heprusi. Kunetuueckas u 1 bu6nmoreka [IOK
NOTEHIMATbHAs SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKOW YHEPTHH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TeME
"JKcrnepuMEHTAJIBHOE OIPEIEIICHNE
64 M3MEHECHUS KUHCTUYECKON 1 1
MOTEHIIUATBLHOM SHEPTUH MPU CKAThIBAHUHT
TeJa 110 HaKJIOHHOM MI0CKOCTH"
65 KoHTpoinbHas padora o teme «Pabora u 1
MOIIIHOCTb. DHEPI U
66 PesepBuslit ypok. Pabora ¢ Tekctamu 1o 1 bubnuoreka [JOK
TeMe "MexaHn4ecKoe JBIKEHHE" https://m.edsoo.ru/ff0a4ee6
P BHBIH K. Pabora ¢ Tekctamu 1
67 Tee;ZR'[[aBHgII;ISI)C Tngzbfchei (;KELLKOC:eﬁ u 1 Bubmaorexa LIOK
" ’ https://m.edsoo.ru/ffOa4ffe
ra3oB
PesepBHsIil ypok. Pabora ¢ TekcTamu 1mo
68 " " 1
teme "Pabora. MomHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
8 KJIACC
Ne Tema ypoxa Beero DJIeKTpPOHHbIe NN (ppoBbIE
n/n o0pa3oBaTe/bHbIC PeCypPChl
1 OCHOBHBIC TTOJI0KEHHUS
MOJIEKYJIIPHO-KMHETUYECKOU 1 bubnmnoreka [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB H 1
MOJIEKYJT
3 rootamons conomni 1 Buomoresa IOK
https://m.edsoo.ru/ff0a540e
BEIICCTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
4 JKHUJIKOTO U Ta3000pa3HOTO 1
COCTOSIHHM BEIIIECTBa HA OCHOBE



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH

5 Kpucrannmaeckue u amopdHbie bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWIISIPHOCTD. bubmmoreka [IOK
[ToBepXHOCTHOE HATSKECHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNue U CxKaTUE bubmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEpaTypPhbl CO CKOPOCTHIO
TEIJIOBOT'O JABM)KEHHUS YaCTHUII
9 Bryrtpennsis sueprus. CriocoObl bubmuorexa [JOK
U3MCHEHHsI BHYTPEHHEH dHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bunbl Teronepenaun Bubmorexa OK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
Ll remmonx eaotiors seecmn Bubmorera LIOK
https://m.edsoo.ru/ff0a65c0
MaTepHaJiOB B IEJIAX
sHeprocoepekeHus"
12 KoaudecTBo TemnoTsl. Y aenbHas bubnnoreka IIOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
p e Smes s 0K
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTopHnas pabota
14 "UccnenoBaHue SBICHUS bubnnoreka IIOK
TETI000MeHa TPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsiueit BObI"
Pacuer koandecTBa TEIIOTHI,
15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MTPH
OXJIQKICHUU
16 "Onpeeneime yrensmoi Bubmnorera LIOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIeCTBa
17 DHeprus TOIIMBa. Y IeiabHas bubnmnoreka [JOK
TETJIOTa CrOpaHHs https://m.edsoo.ru/ff0a7b5a
18 puorammmaccm e Y torsias BuGmaorexa LIOK
’ https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABIICHUS
19 "Onpeeneime yrensmoi Bubmorexa L{OK
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI TIJIABJICHUS JIb/1a
20 [TapooGpazoBanue u bubmuoreka [JOK

KoHieHcanus. Mcnapenue

https://m.edsoo.ru/ff0a740c
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https://m.edsoo.ru/ff0a65c0
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21

Kunenwue. Y nenpHas Temiora
napooOpa3oBaHus U
KOH/JIEHCAllUU. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0a786¢

22

23

BiaxxHocTh BO31yXa.
JlaGopaTtopHnas pabota
"OnpezeneHre OTHOCUTEIbHOU
BJI&KHOCTH BO311yxa"

Pemenue 3amau Ha onpeencHue
BIIQYKHOCTH BO3/yXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIHITBI paOOTHI TEIJIOBBIX
nsurateneif. [lapoBas TypOuna.
JlBurareib BHYTPEHHETO
CrOpaHUs

25

KII/I TerutoBoro aBuratessi.
TennoBble ABUTATENN U 3aILUTA
OKpYKaroIE Cpebl

bubnnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
NpeBpaIleHNs SHEPTUH B
TCIJIOBBIX ITpoLeccax

27

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme "TeroBsie
saBieHus. M3menenue
arperaTHbIX COCTOSIHUI
BeniecTa"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

29

30

31

KonTtponpsHast pabora o Teme
"TennoBslie sABIeHUs. MI3MeHeHHe
arperaTHbIX COCTOSHUI
BelecTna"

DnekTpuzanus Tei. J[Ba poxa
JNEKTPUYECKUX 3aps10B
Ypok-uccnenoBasue
"OnexTpu3anus TeJl HHAYKIUEeH
Y TIPY CONPUKOCHOBEHHUH"

BzaumopencTue 3apsyKeHHBIX
ten. 3akoH Kymona

bubnuorexa [JOK
https://m.edsoo.ru/ff0a86ae

bubmmorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HarmpsixeHHOCTB
ANEKTpUIECKOro nos. [IpuHiun
CYNIEPIO3UINH IIEKTPUUECKUX
oJIen

bubmmoteka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpryecknx
3aps0B. DJIEMEHTAPHBIN 3apsl.
Ctpoenue aTroma


https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpoBOAHMKY U JUAIIEKTPUKHU.

34 3aK0H COXpaHEHUS bubmmorexa HOK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsija
35 Pewenne 3a1ad Ha npuMeHeHue bubmmoreka [IOK
CBOWCTB 3JICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
3B ero eymeorsomnn, Heroum buGarotexa LIOK
' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSI IEKTPUUYECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 AIIEKTPUYECKOTO TTOJISI Ha
MPOBOJHUKHU U JUAIEKTPUKHU"
39 DJIEKTPUYECKUH TOK B MeTajuiax, bubmuorexa [JOK
KHUAKOCTSX M razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas erb 1 e€
COCTaBHBIE YaCTH
g | g Bumorera 0K
" https://m.edsoo.ru/ff0a8bd6
pEryJIupoBaHUE CUIIBI TOKA
DNEeKTpUUECKOe HAMpsKEHHE.
42 Boabsr™erp. JTaboparopHas bubnmnoreka HOK
pabota "M3mepenue u https://m.edsoo.ru/ff0a%e14
pEryJIMpOBaHKUE HANPSIKEHUS"
o |Somomeme o B LOK
https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JlaGoparopHas paboTa
"3aBUCUMOCTD JIEKTPUUECKOTO
44 COTPOTHBIICHUS TPOBOJAHUKA OT bubnmnoreka [JOK
€ro JUIMHBI, IIJI0Ia 1 https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUS U
Marepuana"
p | Bumorera 10K
‘ https://m.edsoo.ru/ff0aad44a
ydacTKa Ienu
JlaGopaTtopHnast pabota
"UccnenoBaHue 3aBUCHMOCTH
16 CHUJIBI TOKA, UYIIETO Yepe3 bubmuorexa [JOK
PE3HCTOP, OT COMPOTHBIICHHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa u HanpsDKCHHS Ha
pesucrope"
ITocaenoBaTenbHOE U
47 napajuieIbHOE COSTUHEHUS
MIPOBOIHHKOB
48 JlaGopaTtopHnas pabota bubnuotexa [JOK

"ITpoBepka npaBuiIa CI0KEHHUS

https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0a9838
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HaIpPsOKECHUH TIPU
MIOCJIE0BATEIBHOM COCINHEHUN
JIBYX pE€3UCTOpPOB"

JlaGopaTtopHnast pabota
"[IpoBepka npaBuiia 1Jis1 CUIIbI

bu6nmoreka [IOK

49 TOKa TPH MapaJIeIbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB"
Pemenue 3aa4 Ha mpyMeHEHUE
50 3aKOHA OMaﬂnm{ pa3JII)I/I‘IHOF0 bubmorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOIHUKOB
Pabora u MmomHoOCTh
51 BJICKTpI/I‘leCKL(])lFO TOKa. 3aKOH buGnnorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyinsa-Jlenna
JlaGopaTtopHnast pabora
"Onpenenenue padoTsl U bubmuorexa [JOK
52 )
MOIIIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNeKTpUYecKue Henu 1
53 OTPEOUTENH IEKTPUUECKOMN bubnmnorexka HOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka K KOHTPOJIBHOMN
abote 1o TemMe "DIeKTPUICCKUe
o4 Eapsmbl. 3apsKEeHHbIE TSJIa U UX bubmorexa LHOK
N . https://m.edsoo.ru/ff0abd2c
B3anmojeiicTus. [locTosHHBII
ANEKTPUUECKUHN TOK"
KonTtponpsHast pabora o Teme
"DNeKTpUUECKUE 3apsiabl.
55 3apﬂ>Keli){Hme Tena Hpnf([ bubmorexa LHOK
N . https://m.edsoo.ru/ffOabea8
B3anmojeiicTus. [locTosHHBII
ANEKTPUIECKUIN TOK"
56 HOCTOSIHHE:IG MarHUTBI, UX
B3aMMOJICHCTBHEC
57 VYpoxk-uccnenosanue "N3yuenue bubmuorexa [JOK
TIOJICH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe nosie. MarauTHoe
58 oJie 3eMJIH U €ro 3Ha4YEeHUE s bubmorexa LJOK
https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emie
OmneiT OpcTena. MaruuTtHoe nose
59 AIEKTPUYECKOTO TOKA bubmuorexa [JOK
MarHuTHOE 10JIe KaTYIIKH ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
[TpuMeHeHre SJIEKTPOMAarHUTOB
B TCXHI/I'I'<C. Ha6opaTovaa;1 Butmiorexa [[OK
60 pabota "N3ydyeHne neincTBus

MarHUTHOTO TOJI Ha MPOBOJIHUK
¢ TOKOM"

https://m.edsoo.ru/ff0ac74a
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https://m.edsoo.ru/ff0abd2c
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61

62

63

64

DIIEKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrons3oBanue
AJIEKTPOJBUraTesIe B
TEXHUYECKUX YCTPOICTBAX U HA
Tpancnopre. JlabopaTopHas
pabota "KoHcTpynpoBaHue u
u3y4deHue padoThl
3NeKTpoiBUTaTes"

OnbiTel Papajes. 3aKoH
AJIIEKTPOMATrHUTHON UHIYKIUH.
[IpaBuio Jlenma

Onektporereparop. CrocoOs
MOJIYYSHUS IIEKTPUUECKON
SHEPruu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX
SHEPrUuu

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme "DIeKTpUUECKUe
Y MarHUTHBIC SIBJICHUS "

[EEN

bubnmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

65

KonTtponpsHast pabora o Teme
"DJIeKTpUUECKHE U MATHUTHBIE
SBJICHUS"

bubnnoreka IIOK
https://m.edsoo.ru/ff0ach14

66

PesepsHblil ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBrie
saBieHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0accbe

67

PesepBHsblit ypok. Pabora ¢
TekcTaMu 110 TeMe "I1oCcTOSIHHBIH
ANEKTPUUECKUH TOK"

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

68

PesepsHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarduTHeie
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68


https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

Ne Tembl JJIeKTPOHHBbIE U(PPOBHIE
Bcero
n/n o0pa3oBaTe/ibHbIE PECYPChI
1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
2 81;11‘;2‘21\;2;10;:;; MEXaHHYECKOI'0 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
JIBUKCHHUS
3 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 bubmuorexa [IOK
JBVDKCHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh
[IpssMonuHeiH
5 pzf;sHo(;/J(I:KoIe)eHgf)e JBIDKCHHUE. 1 bubimorexa [IOK
https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBIKEHUSI. 1
I'pacduk ckopoctn
Jlaboparopnas pabora
7 "Onpenenenue yCKOpeHus Tena 1 bubnnoreka [JOK
[PY PaBHOYCKOPCHHOM JIBUKCHUH https://m.edsoo.ru/ff0adb18
110 HAKJIOHHOW MJIOCKOCTH"
8 CBobonnoe nagenue tei. OnbITh 1
lanunes
PaBHOMEpHOE BHKEHUE TIO
9 okpyxHoctH. [lepnon u yactora 1 bubnnorexa [JOK
oOpatenus. JIuneitHas u yriosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE 1
11 [lepssiit 3akoH HetoTona. BexTop 1 bubnnorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. 1 bubmuorexa [IOK
PaBHoeiicTByIOIIAs Cria https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproTOHA. 1 bubnnoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3a1a4 Ha npuMeHeHne 1 bubnnoreka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuira ynpyrocti. 3akon I'yka L https://m.edsoo.ru/ff0aeca2
16 Pemrenne 3amay mo reme «Cuita 1
YIIPYTOCTH
JlaGopatopHnas pabora Bubmorexa [TOK
17 «OmnpeneneHne KECTKOCTH 1

IIPY>KUHBDY

https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK

18 Cia Tperus https://m.edsoo.ru/ff0af738

19 Pemrenue 3agaud mo teme «Cuiia bu6mmoreka [JOK
TPEHHSD» https://m.edsoo.ru/ff0afa26

TR — bubmotexa LIOK

" https://m.edsoo.ru/ffOaf8be
TPEHUs CKOJIbKEHUS
s o ON oo LOK
v ' https://m.edsoo.ru/ff0afb8e
TpeHus
p | o Bumorea 110K
' https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOAHOTO NMaACHUS
Ypok-kondepenuus "JBimkeHue

23 TeJ BOKPYT IPaBUTAIMOHHOTO
uentpa (ConHevyHas cucteMa).
lanmaktuku"

TR — BuGmnorera LIOK

" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocmMuueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHONW TOYKHU.

26 AGCONIOTHO TBEPJIOE TEIIO. bu6nuorexa [IOK
PaBHOBecue TBEpOTO TENa C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBhIO BPAILIEHUS

27 MowmeHT cuinbl. LeHTp Tskectn

8 Pemenwne 3agau mo teme "MoMeHT bu6mmoreka [JOK
cuibl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4

29 pHa%IE)FTC;Tgl:)K:eI;Ig ?HMTE)?;;;ISZICK% bubmmorexa [IOK

o " https://m.edsoo.ru/ff0b0408
NBIDKeHHe. B3aumoencTBue Tel
o |ampomaaspaors o e Bumorera LOK
o " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynsc Tena. UMIysasc CUIbL.

31 3aK0H COXpaHEHHUs UMITYJIbCa. bubmuorexa [JOK
Yrupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE

30 Pemenne 3agau mo teme "3akoH but6mmorexa [IOK
COXpaHEeHMs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepeHnus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexannueckasi pabota u bubnuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa crIIbI TSKECTH, CHITBI bubmuoreka [JOK

YOPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

36

Jlaboparopnas pabota
«Omnpenenenue paboThl CUITBI
TPEHUS IIPU PAaBHOMEPHOM
JIBMDKCHUH TeJIa 110
TOPU30HTAILHOW TTOBEPXHOCTHY

37

38

39

CBs3b 9HEprUH U pabOTHI.
[ToTenuuanbHas SHEpPTUs
Kunernueckas sneprus. Teopema
0 KMHETUYECKOM SHEPTruu

3akoH COXpPaHCHUA DOHCPI'HU B
MECXAaHHUKC

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

40

41

Jlaboparopuas padota «3yueHue
3aKOHA COXPAHEHHS SHEPIHI»

KonebarenpHoe JABHXXCHHUC U CI'O
XAPAKTCPUCTHKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b12fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHusl.
BriHyX1eHHBIE KOJICOaHMS.
Pe3onanc

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTtuyeckuil U npy>KUHHBINA
MasiTHUKU

44

45

Ypoxk-uccienoBanue
«3aBHCUMOCTb MepHUoa
KOJIcOaHMH OT KECTKOCTH
MPYXUHBI U MAcChl Tpy3a»
[IpeBparenue sHepruu Npu
MCXAaHHNYCCKHNX KOJ'I€6aHI/I$IX

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

46

47

JlabopaTopHas pabota
«OrmpeneneHne 4acToThl U
nepuo/ia KojieobaHu MPy>KUHHOTO
MasiTHHKa

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCHUMOCTH IIepHOAa
Kosie0aHui Tpy3a, MOABEIIEHHOTO
K HUTH, OT Macchl rpy3a»

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

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

48

49

50

MexaHnueckne BOJIHEL. CBOMCTBA
MexaHn4yecKux BoJH. [IpogonpHbie
Y TIONIEPEYHbIE BOJIHBI
VYpoxk-koHpepeHuus
"MexaHu4ecKkre BOJIHBI B TBEPIOM
tene. CelicMuYecKHue BOJIHB"

3Byk. Pacnipoctpanenue n
OTpa’KEHHE 3BYyKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

51

Ypoxk-uccienoBanue
"HaOnronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3BYyKa U BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC



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

53

Ypok-koHpepeHius "YnpTpazByk
1 uH(ppa3ByK B IPUPOJIE U
TexHuKe"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

IToaroroBka K KOHTPOJIBLHON
pabore 1o Teme "3aKoHbI
coxpaHeHusa. MexaHnyeckue
Kose0aHusl ¥ BOJHBI"

KonrponsHas pabora o Teme
"3aKOHBI COXpaHEHMUSI.
Mexanuueckre KoueOaHus u
BOJIHBI"

BHGKTpOMaFHI/ITHOC I10JIC.
QHGKTpOMaFHHTHHe BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJIH

Ypok-koudepennus "kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"

Ypok-uccnenosanue "M3yuenue
CBOMCTB AJICKTPOMArHUTHBIX BOJIH
C IOMOIIBI0 MOOMJIBHOI'O
tenedona"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6¢

60

61

62

Pemenue 3aga4d Ha OIIPCACIICHUC
YaCTOThI U ITJIMHBI
BHGKTpOMaFHI/ITHOﬁ BOJIHBI

DneKkTpoMarHuTHas mpupoaa
ceera. CkopocTh cBeTa. BomHOBBIE
CBOKCTBA CBETA

HcTouHuku cBera.
[IpssMmonuHeHOE
pacrpocTpaHeHHe CBeTa. 3aTMEHHS
Connua u Jlynst

bubnmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)K€HUs CBETA. 3epKaJa.
Pemenue 3ana4 Ha mpUMEHEHNE
3aKOHa OTPaKEHUs CBETa

bubnmoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

65

66

[Ipenomnenue cBera. 3akoH
MPEJIOMJICHUS CBETA

[TonHOE BHYTpEHHEE OTpa’KEHHE
cBeta. Mcnonb30BaHue MOIHOTO
BHYTPCHHET'O OTPAXKCHUA B
ONTHUYECKUX CBETOBOJIAX

JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH yTJIa
MIPEJIOMIICHUS! CBETOBOI'O JIyda OT
yrja naJieHus: Ha TPaHuIe
"Bo3ayx-cTekino""

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb3aea

bubnmoreka [JOK
https://m.edsoo.ru/ff0b3c5c
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VYpoxk-koHpepeHuus
"Hcnop30BaHuEe TOJTHOTO

67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bubmuoreka [JOK
68 JIunzel. OnTHYecKast cuja JUH3bI hitps://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne nzodpaskeHmii B bubmuorexa [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTopHas pabora
70 "Onpenenenne GoKycHOTO bubnmoreka [JOK
PacCTOSIHUS U ONTHYCCKOU CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomieit JIMH3bI"
el Ypok-koH(pepeHmus "OnTudaeckue bubnuotexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTu4yeckas CUCTEMA. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpox-koupepenuus "ledexrsr
3peHus. Kak coxpanutsb 3peHue"
Paznoxenue 6enoro ceera B
74 cnektp. OnbiTel HptoTOHA. bubnnoreka [JOK
CJ10)KeHHE CIIeKTPAIbHBIX [IBETOB. https://m.edsoo.ru/ff0c0f4c
Jlucnepcus cBeta
JlaGopatopnas pabora "OnbIT O
KCHH ro CBETa B
75 E?{Z?(Zp f/l B(i(()tlfli)e;}?T;I((): ueB:Ta bubmorexa [IOK
https://m.edsoo.ru/ffOcOe2a
MPEIMETOB MPHU X HAOIIOICHUU
yepe3 [IBETOBbIE (PHIIBTPHI"
VYpok-nipaktukym "BonHoBbIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepenius u nudpaxmus”
77 Omnsitel Pesepdopna u bubnunoreka [JOK
IUIaHEeTapHasi MOJIeNTb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma
bopa
78 arowon, Knanos Tomefoarere uGmoresa IOK
' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypok-nipaktukyMm "Habmrogenue bubnmuorexa [JOK
CIIEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI Enbmiorexa LIOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHne aTOMHOTO sj1pa. bubnuorexa [JOK
Hyxknonnas moaenp https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubnuorexa [IOK

M3oTonbl

https://m.edsoo.ru/ffOclal4
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84
85

86

Pemenune 3amad mo teme:
"PagmoakTrBHBIE TTpEBpallicHUs "
[Tepuona monypacnana
VYpoxk-koHpepeHuus
"PagmnoakTrBHbBIC U3TyYEHHUS B
MpUpoJie, MEAUIIMHE, TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ffOclb4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHBI
COXpPaHEHHUS 3apsAA0BOTrO U
MacCOBOI'0 YHCEI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

89

OHeprus CBA3M aTOMHBIX SIJIEP.
CBs13p MacChl ¥ SHEPTUH

Pemenue 3agad no reme "AnepHoie
peakuun"

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cunTe3a u nenenusd saep.
Ucrounuku suepruu CosHia U
3BE3]T

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpox-koHpepenuus "AnepHas
sHepretuka. /leiictus
PallMOAKTUBHBIX M3JIy4eHUH Ha
YKUBbIE OpraHU3Mbl1"

92

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBieHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbhas pabota no teme
"DeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbI€ siBIEHNA"

IToBTOpenue, o6o0IEeHNE.
JlabopaTopHbIie pabOTHI 1O KypCy
"B3zanmonenicTBue Tea"

IToBTOpenue, o6o0IeHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"TemnoBbie nmponecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o6o0IIEHNE.
Pemrenne pacueTHsIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"KII/I TerutoBbIx gBUraTenen”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

98

[ToBTOpenue, 0600IIEHNE.
Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME
"KIIJI a5nekTpoycTaHoBOK"
IToBTOpenue, o6o0IIEHNE.

JlaGopaTopHbIie pabOTHI 1O KypCy
"CBeToBbI€ sIBJICHUS"

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c2b30

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2c52
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99

[ToBTropenue, 0600menue. Pabora
C TEKCTaMH 110 TeMe ""3aKOHbI
COXPAHEHHUs B MEXaHHKe"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTopenue, 0600menue. Pabora
¢ Tekctamu 110 Teme "Konebanus u
BOJTHEI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

102

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 110 Teme "CBeTOBEIE
sBJIeHUS"

[ToBTOpenue, o600menue. Pabora
¢ TekcTamu 1o Teme "KBanrosas u
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044
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