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IHHOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBjie€HA Ha
OCHOBE TMOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHbix B OI'OC OO0, a Takke ¢ y4eToM
denepanbHOl pabodeit mporpamMmbl BocruTaHus W KoHIenmuu mnpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conmepxanne  mporpaMMmbl 1o (U3MKE  HampaBleHO  HAa  (OPMHPOBAHUE
€CTECTBCHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHU3aluio H3y4eHHs (U3HKH Ha
NeSITeILHOCTHOW OCHOBe. B mporpamme 1o (U3WMKE YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanuzanuu TpeboBannit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeaMETHBIM  pe3yabTaTaM  OOydeHHus, a  TaKkKe  MEXIPEIMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMUs.

[IporpamMma no Qu3uke ycTaHaBIMBAECT pacHpelesieHne y4eOHOro maTrepuaia o rojaam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCJIEI0BATEIbHOCTh H3YyYeHHUs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS TMPEAMETHOTO COJEpPXKAHUS U YYeTe BO3PACTHBIX
0CcoOeHHOCTEN 00yJaromuxcsl.

[Iporpamma no ¢u3uke pa3paboTaHa ¢ HENbI0 OKa3aHUS METOIUYECKON MOMOIIU YUUTEIIO
B CO3/IaHUH paboUe MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

dusnka ABISICTCS  CHUCTEMOOOPA3yIONIUM  JUIsl  €CTECTBEHHO-HAYYHBIX  y4EOHBIX
MPEAMETOB, TIOCKOJIBKY (PU3UUECKHUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJIICHUN, U3y4aeMBbIX
XUMUeH, Owuosorued, acTtpoHoMHer W ¢u3uUeckor reorpaduell, BHOCHUT BKJIaa B
€CTECTBEHHO-HAYUYHYIO KapTUHY MUpa, MPEIOoCTaBiIseT Haubosee sicHble 00pa3ibl IPUMEHEHUs
Hay4yHOTO METOJa MO3HaHUs, TO €CTh CII0CO0a MOIy4YeHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa30BaHUS B CTPYKType OOIIero oOpazoBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH M UHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE MpeAnojiaraeT OBJAJCHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHU €CTECTBEHHO-HAyYHYI0 TPAaMOTHOCTb:

HAyYHO OOBSACHATD SIBJICHUS;
OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHUS;
HMHTEPIPETUPOBATH JIaHHbIE U UCTIOJIB30BaTh HAYUHbIE JOKA3aTEeIbCTBA JAJISl OJTyYSHHS BBIBOJIOB.

Henu wm3yueHus (U3HKUA HAa YpOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUS OMpPENEICHBI B
Konueniuu npenoaBanus yuebnoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX — OpraHU3alUsaX
Poccuiickoit  @enepauuu, pead3yrOLIMX
OCHOBHBIE  0011e00pazoBaTelbHbIE MPOTPAaMMbl, yTBEepkKACHHOW pemennem Koieruu
MunuctepctBa npocemieHuss Poccuiickoit @enepannu (mpoTokon ot 3 nexadps 2019 r. Ne
[1K-4BH).

Hean nzyvyenus pusHKu:

MproOpeTeHne WHTEpeca W CTPEeMIICHHs OOy4alolMXCs K HAYYHOMY H3YYEHHUIO TMPHUPO/IHL,
pa3BHUTHE UX UHTEIUIEKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;

pa3BHUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATENHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa U3yudeHUsI OCHOB CTPOEHUSI MaTepUH
1 (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(dhopMHUpOBaHHE TPEICTABICHUNA O PONMU (PU3UKU IS PA3BUTHs JPYTUX €CTECTBEHHBIX HAYK,



TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oymymield npodeccHoHaIbHON NesTeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEeMY O0YUYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTibkeHre STHX Ieled TporpaMMbl MO (u3MKe Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
npuoOpeTeHne 3HAHUH O JWCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne YMEHUH OMNHMCHIBATh M OOBSCHATH (U3UYECKUE SBICHHUS C HCIOJIB30BAaHHEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHE METOJIOB PELICHUS MPOCTEHIINX PAaCUETHBIX 3aJau C HCIOJIb30BAaHUEM (PU3UUYECKUX
MOJIeNiel, TBOPYECKHX U TPAKTHKO-OPHEHTUPOBAHHBIX 3a7ay;

pa3BUTHE YMEHWH HAOIIONaTh MPHUPOJHBIC SIBJICHUS W BBHIMOJHATH OIBITHI, JaOOpaTOpHBIE
paboThI U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMSI C UCTIOJIB30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;
OCBOEHHE TIPUEMOB PabOTHI ¢ HHPOpMaIen PU3UIECKOTO COJIEPKAHUS, BKIIIOUast HHHOPMAITHIO
O COBPEMEHHBIX JIOCTIKEHHUAX (PU3HMKH, aHATTN3 M KPUTHIECKOE OI[CHNBaHNE HH(OPMAIIHH;
3HAKOMCTBO €O cdepamu TpodhecCHOHATBHON eATEeIbHOCTH, CBS3aHHBIMH C (DHU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha wu3ydenne ¢usuku (6a30BBIM ypOoBEHb) Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs
otBoauTcs 238 yacos: B 7 kiacce — 68 wacoB (2 yaca B Heeli0), B 8 kiacce — 68 wacos (2 yaca
B Henmenmo), B 9 kimacce — 102 vaca (3 yaca B Heaemo).

[Ipennaraemslii B mporpamme 1o Gpu3uKe rnepeueHs J1ad0paTopHbIX paboT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JelaeT BbHIOOp MpOBEACHHUS JTabOpaTOpHBIX padoT U
OTIBITOB C Y4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUarouXxcs, CIUCKA SIKCIEPUMEHTATbHBIX
3aJlaHul, MpeiaraeMblX B paMKax OCHOBHOTO FOCYJapCTBEHHOT'O SK3aMeHa Mo (PU3UKe.
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COJEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®u3uka u ee posib B NO3HAHUM OKPYKAIOIIEro MUpa.

®usuka — Hayka o npupojne. SBneHus npupoasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuMuMHBL V3Mepenue ¢usnueckux BennuuH. Duszndeckue MPUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAyKH HM3y4aroT Ipupoxay. EcTecTBeHHO-HaydHBIN
METO/i TO3HAHUS: HAOJIOJEHHE, IOCTAaHOBKAa HAYYHOIO BOINPOCA, BBIABMKEHHE THUIOTE3,
SKCHEPUMEHT [0 TPOBEPKE THUIOTE3, OObsACHEHHEe HalbmogaeMoro ssieHus. OmnucaHue
(u3NYeCcKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jlemoncmpayuu.

MexaHudeckue, TEIIOBbIE, JNIEKTPUIECKHE, MArHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckue NpudOpsl U Npolieypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopnuwie pabomot u onvimol.

Omnpenenenure EeHbI AeJIeHHs HIKaIbl K3MEPUTEIHLHOTO pUbopa.

N3mepenue pacCTOsHUM.

N3mepenune o0beMa JKUIKOCTH U TBEPAOTO Tea.

Ornpenenenne pasMepoB MabIX TEL.

N3mepenue TemrnepaTypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETPA U JIaTUMKa TEMIIepaTyphl.
[IpoBenenue nccnenoBaHusl MO MPOBEPKE TMIOTE3bl: AATBHOCTh MOJETA IIapHUKa, MYIIEHHOIO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIE BBICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHble CBeIEeHUSI 0 CTPOEHHH BelllecTBA.

Crpoenue BemiecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. ONBITHI, JOKa3bIBAKOLINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBm>kenue dvacTtuil BeniectBa. CBsA3b CKOPOCTH JBHXKEHUS YacTHIl C TEMIIEPATypoOil.
BbpoynoBckoe nBwxkenue, muddysus. BzaumozelicTBue 4YacTHIl BEIIECTBA: NPUTHKEHUE H
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPABIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MeXAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSIHUN
BO/IBI.

Hemoncmpayuu.

Habmtonenue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenue nuddys3um.

Habmronenue siBjeHni, 0OBICHSIIOMMXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBa.
Jlabopamopnwie pabomot u onvimol.

OneHka auameTpa aToMa METOJIOM PAJIOB (C UCHIOIb30BaHKeEM (oTorpaduil).

OmnbITH IO HAOMIOAECHUIO TETJIOBOTO PaCcIIUPEHUs I'a30B.

OnbITH 1O 0OHAPYKEHUIO IEHCTBHSI CUIJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:keHHe ¥ B3anMOAeliCTBHE Tel.

Mexannueckoe IBUkeHHE. PaBHOMEpHOe M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis cKOpoCTh TP HEPAaBHOMEPHOM JBMKEHUU. PacdeT IyTH U BpEMEHU JBUKCHHUSL.

SBnenne wmHepuMH. 3aKOH HMHEpUUHU. B3auMoneicTBHE Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JBIXEHHUS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnoTHocts BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIECTBA.
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Cuna kak xapakTepucTuka B3aumojeiictBuss Tten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBlIeHHE TAroTeHus U cuia Tsokectu. Cuiia
TSOKECTH Ha Jpyrux miaHerax. Bec Ttema. HeBecomocTs. CrokeHHME CHII, HANpaBIEHHBIX IIO
onHO# npsimoil. PaBHoxelcTByromast cuit. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4ecKoro IBHKCHUS Tea.

N3mepenue ckopocTy NpsSMOJIMHEHHOTO JBUKEHUSL.

Habnronenue siBneHUst MHEPLUH.

Habnronenne n3aMeHeHUs! CKOPOCTH TPU B3aMMOACHCTBUH TeEJL.

CpaBHeHHE Macc M0 B3aUMOIEUCTBHUIO Tell.

CrnoxxeHue cuil, HalpaBJICHHBIX 10 OJJHOU TIPSIMOH.

Jlabopamopuwie pabomol u onvinol.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapuKa B )KUJIKOCTH, MOJAETN
ANEKTPUYECKOTO aBTOMOOWIISI U TaK JIajiee).

Omnpenenenne cpeqHe CKOPOCTU CKOJIbKEHUS OpycKa WIM LIapuKa MO HAKIOHHOU
MJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPJOTO Tea.

OnpIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTshKeHUs (JedopMalnun) NpyKUHbI OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIbKEHHUSI OT Beca Teja U XapakTepa
CONIPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBiienne TBEPABIX TeJl, ;KMIAKOCTEH U ra3os.
JaBnenue. CiocoObl yMEHBIIICHUS U yBEIMUEHUS aBiieHus. J[aBieHne raza. 3aBUCUMOCTD

JaBJICHUS Ta3a OT o0beMa, Temneparypsl. [lepenaya naBieHust TBEPIbIMHU TEJIaMH, KHJIKOCTSIMH
u razamu. 3akoH Ilackams. ITmeBMaTnmdeckne MamIWHBL 3aBHCUMOCTH JIaBJICHUS KUJAKOCTH OT
rnyounsl.  ['mapoctatmdeckuit  mapamokc. CooOmraroruecss  cocyapl. [ mapaBimueckue
MEXaHU3MBbI.

AtMochepa 3emnm u atMocdepHoe naBiieHHe. [IpUYMHBI CyIIECTBOBAHMS BO3IYIITHOM
o6onoukn 3emnu. OnbiT Toppuyennu. M3mepenue aTrmocdepHOro naBiieHHs. 3aBUCHMOCTH
aTMOC(epHOTO JaBJICHHsI OT BBICOTHI HaJ YypoBHeM Mops. I[Ipuboper mis w3MepeHus
aTMOC(hepHOTO JTaBJICHHUS.

JleficTBHE )XKUJIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tejo. BrITankuBaromas (apXxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaua naBneHus KUIKOCTBIO U TA30M.

CooOmaromuecs cocy/bl.

I'mnpaBnuueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO AaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00beMa MOTPYKEeHHOW YacTH TeJa U MJIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBRITANIKMBAIOLIEH CUIIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIABaHUE WIH MOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvinol.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT O00bEeMa MOTPYKEHHOU B KUAKOCTH YaCTH

TCIa.
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Onpenenenne BbITAIKUBAIOIIEH CUIIbI, AEHCTBYIOIIEH Ha TEJNO, IOTPYKEHHOE B KUIAKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIICH CHUJIbI, JCWCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT
MacChl Tea.

OnpIThbI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAIKUBAIOUIEH CHJbI, JEHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUJKOCTH.
KoncrpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHE JIOJAKM UM ONpEICICHUE €
I'PY30II0JbEMHOCTH.

Pa3nen 5. PaGoTa m MomHoCTH. DHEprus.

Mexanudeckasi padota. MOIIHOCTS.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
peiuara. I[lpumeHeHue mpaBuia  paBHOBECHs  pblyara K  OJOKY. «30J10TO€ MpPaBUIIO»
Mexanuku. KITJ] mpocTeix MmexaHu3MoB. [IpocTeie MeXxaHU3MbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHermueckas W moTeHUHaibHas dHeprud. [IpeBpamienue
OJIHOTO BUJa MEXaHUYECKOM 3HEPTUU B APYroil. 3aKoH COXpaHEHUs SHEPTUU B MEXaHUKE.
Jlemoncmpayuu.

[IpuMepsl POCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomot u onvimol.

Onpenenenre paboThl CHIIBI TPEHHS MPU PAaBHOMEPHOM JBMKEHHMM Teja [0 FOPU30HTAIbHOMN
ITOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenue KII/I Hak1OHHON TUIOCKOCTH.

N3yuenune 3ak0Ha COXpaHEHUsI MEXaHUYECKOM SHEPTUH.

8 KJIACC
Paznen 6. TensioBble siBJIEHMS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUH CTPOEHUs BelecTBa. Macca
U pa3smepsl aroMOB W MOJeKyd. ONbITbl, MOATBEPKIAIOIINE OCHOBHBIEC IOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.

Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOro cocTosiHui BemecTBa. Kpucramueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHUECKOW Teopur. (CmauMBaHUE U KalWUISIPHBIE SBJICHUS. TerioBoe
pacUIMpeHue U CKATHE.

Temmneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBWKEHHUS YaCTULI.
Buytpennsis sneprus. CrnocoObl H3MEHEHHUS BHYTPEHHEW »SHEpruu: Tervionepenada u
coBepieHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonudecTtBo TeminoTel. YenbHas TEIJIOEMKOCTh BeEIIeCTBA. TeMIo0OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHue W OTBepAeBaHUE KPUCTAITMYECKUX
BEIIECTB. YJenpHas Temiuora IuiaBineHus. [lapooOpazoBanue u KoHaeHcanus. lcmapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCHMOCTb TEMIEPAaTyphl KUIEHUS OT
aTMOC(epHOTo JIaBICHUSI.

Bnaxnocts BO3ayXa.

DHeprus TOIJIMBA. Y JelIbHAs TeIIOTa CTOPaHUsL.

[Mpunnuner pabotel TemnoBbix aBurateneit KIIJ TtemmoBoro apuratens.
TennoBble ABUTATENN U 3aLIUTa OKPYKAIOIIEH CPEIbL.

3aKOH COXpaHEHUS U MPEBPALIEHUs SHEPTUH B TEIJIOBBIX IIPOLIECCaX.
Hemoncmpayuu.

Habmtonenne OpoyHOBCKOTO JIBUKECHUSI.

Ha6monenue nuddy3um.
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HabGnronenue siBneHui CMaYrBaHUs U KAWL PHBIX SBJICHUH.
Habnronenue TerioBoro pacMpeHus Tel.
V3meneHne AaBieHHs Tra3a MpU M3MEHEHMH 00beMa M HArpeBaHUM WM OXJIAKICHUH.

IIpaBuiia U3MepEHUs TEMIIEPATYPHI.

Bupe! Terionepenayn.

OxnakJIeHUEe NPU COBEPIIECHUU PaOOTHI.

Harpeanue npu coBepiieHny paboThl BHEILIHUMU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. HaGmronenne KumeHus.

. HabmroieHue moCcTosIHCTBA TEMIIEPATYPhI ITPH TUIABJICHHH.
. Moieau TerIoBbIX JBUraTesei.

Jlabopamopuwie pabomol u onvinol.
OMBITHI TT0 OOHAPYKEHHIO ACUCTBUS CUIT MOJICKYJISIPHOTO TPUTSHKCHUSL.
OnbITHI 110 BBIPALIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM MM caxapa.
OnpITEl 110 HAOMIOJIEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KHUIAKOCTEH M TBEPIBIX TEI.
Ompenenenue qaBiaeHUs BO3/IyXa B OaJIOHE IIMPHUIIA.
OMmBITEL, JEMOHCTPUPYIOIIME 3aBHUCHMOCTH TaBJICHHS BO3yXa OT €ro 00béMa M HarpeBaHUS
WM OXJIAKJICHUS.
[IpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JUTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIIepaTyphl.
HaGnronenne H3MEHEHUS BHYTPEHHEH  DHEPruu Tea B
pe3ynbTare Terionepeaadn u padoThl BHEITHUX CHJI.
HccnenoBanue siBIEHUS TEMJIOOOMEHA MPH CMEIMIMBAHUHM XOJOTHON M TOPSYEH BOJIBI.
Onpenenenvie KOJIMYECTBA TEIIOTHI, MOJTYYEHHOTO BOJOM
MIPH TEIJIO0OMEHE ¢ HAarpeThIM METAJUTMYECKUM ITWIIHHIPOM.
Onpenenenre yaeabHON TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCapeHusl.
OnpeneneHre OTHOCUTEIBHOM BIQXKHOCTH BO3/yXa.
Onpenenenue yaeabHOM TEMIOTHI IIJIABJICHUS JIbJIA.
Pa3nen 7. DjekTpruyecKue 1 MATHUTHBIE SIBJICHUSA.
OnekTpuzaiusa Ted. J[Ba pojia 3leKTpUUYecKuX 3apsjaoB. B3aumoneicTBUe 3apsiKEHHBIX

ten. 3akoH KyrnoHa (3aBUCHMOCTb CHJIBI B3aUMOJCHMCTBUS 3apsHKCHHBIX TET OT BEJIUYUHBI
3apsZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

DnexTpuueckoe mnose. HanpsmkeHHOCTh 3MeKTpuueckoro nojis. [IpuHuun cyneprno3unuu
AIIEKTPUYECKHUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DIIeMEHTapHBIM snexkTpuueckuid 3apsia. CrtpoeHwue
atoma. [IpoBOAHMKH U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AIIEKTPUUECKOr0 3apsa.

DNeKTpUYecKUid TOK. YCIOBHUS CYIIECTBOBAHMSA JJICKTPUUYECKOTO TOKa. McTOUHUKU
MOCTOSIHHOTO TOKa. JleWCTBUSA AJIEKTPUYECKOro TOKa (TEIIoBOe, XMMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuiia Toka. DleKTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHMKA. YJEIbHOE CONPOTUBIEHHE BemlecTBa. 3akoH Owma g  ydacTKa LenH.
[TocnenoBarenbHOE U NapAJJIENbHOE COEAMHEHUE TPOBOAHUKOB.

PaGota 1 MoIHOCTH 3MEKTpUYecKoro Toka. 3akoH [xoyns—JleHna. DnekTpudeckue 1enu
Y IOTPEOUTENH IEKTPUUYECKOM Heprun B ObITy. KOopoTkoe 3aMbIKaHuE.

[TocTrositHHble MarHuThl. B3auMoaeiicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJI€.
MarnuTHoe noJie 3eMJId U €ro 3HaueHHe 7151 )KU3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe nojie
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. BHeKTporeHepaTop IIOCTOSAHHOI'O TOKA.

3IEKTPUYECKOTO TOKA. [[puMeHEHrEe 2IEKTPOMArHuTOB B TEXHUKE. JeiCTBME MarHUTHOTO TOJISI
Ha TPOBOJHHUK C TOKOM. OJEKTpOABUTaTelb TMOCTOSIHHOro Toka. Fcnosb3oBanue
AJIEKTPOJIBUTaTENeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SIBieHue  dneKTpoMarHuTtHOM  uHAyKuuu. [lpaBuno  Jlenua.
OnekrporeHeparop. CrnocoObl TOJYUYEHUS] DIICKTPUUECKOM JHEPruu. ODJIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jlemoncmpayuu.

DneKTpu3aIus TeJ.

JIBa pojia JIEKTPUUECKHUX 3apsI0B U B3aMMOICHCTBUE 3apSXKEHHBIX TEIL.
YCTpOUCTBO U JEMCTBHE NIEKTPOCKOIIA.

DnexTpocTaTHuecKas MHAYKIUSL.

3aK0OH COXpaHEHHS DJIEKTPUUECKUX 3aPsIOB.

[TpoBOAHMKY U AUITEKTPUKH.

MoienupoBaHKE CUIIOBBIX JIMHUN AJEKTPUYECKOTO TOJIA.
HcTouHMKH MOCTOSIHHOTO TOKA.

JIeNCTBHS AIEKTPUIECKOTO TOKA.

DIJIEKTPUYECKHUI TOK B KUJIKOCTH.

I"a30BwIit pazpsi.

H3Mepenne cuiibl TOKa aMIEPMETPOM.

N3mepenue seKTpUIecKoTo HApsKEHHS BOJTbTMETPOM.

Peocrar n mara3uH COpoOTHBIICHUH.

B3anmMoelicTBre TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JIeIeHHs MOJOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH OCTOSHHBIX MArHUTOB.
OnbIT Opcrena.

MarauTHO€ 1noJie Toka. DJIeKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DIEeKTpOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue sBAEHUS 3JIEKTPOMAarHUTHOM NHYKITUH.

OnbiTel Dapapest.

3aBUCUMOCTb HaIlPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUSI.

Jlabopamopnuwie pabomot u onvimol.

OnbIThI 110 HAOTIOACHUIOAIEKTPU3ALMY TeNl UHIYKIIUEH U IIPU COIPUKOCHOBEHHH.

HccnenoBanue 1eiCTBUS 3IEKTPUUECKOTO OISl Ha TPOBOAHUKU U IUDJICKTPUKH.

CO6opka u mpoBepka pabOThI AMEKTPUUYECKON 1IeTTH MOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO Yepe3 pEe3UCTop, OT COMPOTHUBIICHUS

pE3UCTOPA U HANIPSKEHUS Ha PE3UCTOPE.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIIEHUS TPOBOJHUKA OT €T0
JUIMHBI, IIJIOLIAU TIOTIEPEYHOT0 CEUEHHS U MaTepHara.

IIpoBepka mpaBwiIa CIOXEHUS HANPSKEHUW IIPU IOCIEIO0BATEIBHOM COCAWHEHUU [BYX
PE3UCTOPOB.

IIpoBepka npaBuia AJis CUIIbI TOKA IIPU NAPAIICIIBHOM COEAUHEHUN PE3UCTOPOB.

Omnpenenenue paboThl AIEKTPUUECKOTO TOKA, UIYILETO YEPE3 PE3UCTOP.

OnpeneneHrie MOIHOCTH 3JIEKTPUUIECKOTO TOKA, BBIACIAEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MIYILIErO 4Yepe3 JaMIIOUKy, OT HANPSKCHUs Ha HEU.
Onpenenenne KI1/I narpesarens.
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HccenenoBanue MarHUTHOTO B3aMMOIEUCTBHS TIOCTOSIHHBIX MarHUTOB.

15. U3yuenue MAarHUTHOIO  IIOJIA IIOCTOSTHHBIX MarHuTOB IIPUH
HccnenoBanue 1elCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KATyIIKU C TOKOM U MarHura

OT CHWJIBI TOKA Y HAIPABJICHUs TOKA B KaTYIIKE.

N3yuyenune neicTBUs MarHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM.

KoHncrpynpoBanue u usydenue paboThl JIEKTPOABUTaTEs.

N3mepenue KIIl anexTpoaBUraTeIbHON yCTaHOBKHU.

OnpITHI IO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIMM: HCCIIEOBaHUE M3MEHEHUI
3HA4YEHMs ¥ HAIPABJICHUs] MHIYKLIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexaunueckue siBJICHUS.
Mexanudeckoe nBmwkeHue. MarepuanbHas Touka. Cucrema orcyeta. OTHOCUTEIBHOCTH

MEXaHUYECKOTO JIBKEHMsS. PaBHOMepHOe IpsMOJMHENHOE JABMWXKeHHE. HepaBHOMmepHoe
npsiMoHeHOe BWkKeHHe. CpemHsss U MrHOBEHHas CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHOycKOopeHHOE TipsiMoJinHelHOe BrKeHne. CBoOoiHOe maeHne. OmbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE TO OKpYKHOCTH. llepuon u vacrora oOpamieHus.
JIuneitHas u yriaoBasi CKOpocTH. LIeHTpocTpeMuTEnbHOE YCKOPEHHE.

[Tepsriit 3akoH HeroToHa. Bropoii 3akon Hetotona. Tpetuii 3akon HbroToHa.
[IpuHUHMN Cynepno3uIu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMS: cuia TPEHHUS CKOJBXKEHHUS, CUJIa TPEHUS
MIOKOs1, IPYTUE BUABI TPEHUSI.

Cuna TsKECTM W 3aKOH BCEMHUPHOTO TSITOTEHUS. YCKOPEHHE CBOOOJHOrO MaJCHUS.
JBmwxenne 1ianetr BoOkpyr Comnma. IlepBas kocmuueckas ckopoctb. HeBecomocth u
Meperpy3KH.

PaBHOBecue MaTepuanbHOi TOUKU. AOCOJIIOTHO TBEpIOoe Teno. PaBHOBecHe TBepAOro Tesa
C 3aKpEeIUIEHHOM OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. 3menenne umnyinbca. Mmnynbe cuibl. 3aKOH COXPAHEHHUS! MMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass paboTa U MOIIHOCTb. PaboTa cunl TsbKecTH, ynpyroctu, TpeHus. CBsi3b
SHepruu U pabotel. [loTeHImanbHas >HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loreHunanpHas 3HEeprusi cxxaro npyxuubl. Kunernueckas s3neprus. TeopemMa 0 KHUHETUYECKOM
SHEpruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPrUu.

Hemoncmpayuu.

Habmronenne MexaHu4ecKoro IBIKEHUS Tella OTHOCUTENIBHO Pa3HbIX TENl OTCUETa.
CpaBHeHME MOyTed M TPAEKTOPUH JABMKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO
Pa3HBIX TEJl OTCYETA.

N3mepenune ckopocTu U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUKEHUSL.

HccnenoBanue npru3HakoB PaBHOYCKOPEHHOTO JBHKEHUS.

Habmronenue nBM>KeHUs Tena Mo OKPYKHOCTH.

Habmronenne MexaHHUeCKUX SIBJICHUM, TPOUCXOSIINX B CUCTEME OTcueTa «Teexkay mnpu ee
PaBHOMEPHOM M YCKOPEHHOM JBM>KEHUHM OTHOCUTENBHO KaOMHeTa (pU3UKH.

3aBUCUMOCTh YCKOPEHHMS Tella OT MacChl Teja W ACHCTBYIOIIEH Ha HEro CHUJIBL.
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HaGnronenue paBeHCTBA CHIT IPH B3aUMOJICHCTBUH TEIL.

N3menenue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

Ilepenada umiynbca npy B3auMOJACUCTBUM TEIL.

[IpeoOpa3oBaHus S3HEPTUH IPY B3aUMOACHCTBUH TEI.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOICHCTBUN.

CoxpaHeHue UMITyJIbca pu a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUN.

Habmoienne peakTHBHOTO JIBUKCHHS.

CoxpaHeHHre MEXaHUYECKOM SHEPTUU NPU CBOOOTHOM Ma/IEHUH.

CoxpaHeHre MEXaHMUECKOM SHEPTUU IIPU ABMXKEHUU TeJa MO/ JeMCTBUEM MIPYKHUHBI.
Jlabopamopuwie pabomol u onvinol.

KoHcTpynpoBanue Tpakra /i pa3sroHa M JAJIbHEHIIEr0 paBHOMEPHOTO JIBWKEHUS LIapUKa WU
TEJEKKH.

Onpenenenne cpeHe CKOPOCTH CKOJIbKEHMsI OpycKa WM JIBWKEHHS LIapUKa MO HAKJIOHHOMN
IJIOCKOCTH.

Omnpenenenre ycKOpeHUs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
WccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM JBMDKEHMU 0e€3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka rUMoOTE3bl: €CaU MPU PAaBHOYCKOPEHHOM JBH)KEHUU 0€3 HayaJlbHOM CKOPOCTH IMyTH
OTHOCSITCSl KaK Psii HEYETHBIX YHCEeJl, TO COOTBETCTBYIOLIUE POMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHMUSL.
Omnpenenenre kodhGUIEHTa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTHU NPYKHUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHHUHU Telda I10 FOPU30HTAIBHOM
MIOBEPXHOCTH.

. Onpenenenre paboThl CUITBI YIIPYTOCTH MPU MOIBEME I'py3a C UCHOJIb30BAHUEM HETIOABH)KHOTO

U IIOABIDKHOTO OJIOKOB.

N3yuenune 3ak0Ha COXpaHECHHSI SHEPTUH.
Pa3nen 9. Mexannueckue KoJie0aHHsi U BOJTHBDI.

KonebatenpHoe nBwkeHne. OCHOBHBIC XapaKTEPUCTHKU KoJIeOAHWH: IMEpHUOJ, 4YacToTa,
aMIIuTyna. MareMaTHdecKuii M TPYKHHHBIM MasTHUKH. [IpeBpamieHue »HEprud mpu
KOJIeOaTeIIbHOM JIBFDKCHHH.

3aryxaronue kosiebanus. BeiHykneHHbIe KoeOanus. Pesonanc. MexaHn4ecKue BOJTHBI.
CpoiicTBa MexaHnueckux BOJH. [IpooiapHBIC W TIOTIEpeYHbIe BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
ee pacmnpocTpaHeHus. MeXaHMUeCKHe BOJIHBI B TBEPAOM Telle, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u ynbTpa3ByK.
Hemoncmpayuu.

Habmonenue xosiebanuii Ten moja AEWCTBUEM CHIIBI TSKECTH W CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYXKHUHE.

Habnronenue BeIHYXACHHBIX KOJIeOaHUN U pe3oHaHca.

Pacmipoctpanenue npo0ibHBIX U TIOTIEPEUHBIX BOJH (HA MOJIENH).

Habmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHUECKHIA Pe30HaHC.

Jlabopamopnwvie pabomul u onvimot.

OmnpeneneHuie 4acToThl ¥ NMEpHUOAA KOJIeOaHUH MaTeMaTHUECKOTO MasiTHHKA.

Omnpenenenre 4acTOTHI U NepHOa KoJIeOaHU! MPY>KUHHOTO MasTHHUKA.

HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJebaHui MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBHUCUMOCTH TepHOJa KOJIeOaHUW rpy3a, MOJIBEUICHHOTO K HUTH, OT MaCChI
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OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb IIEPUO/Ia KOJIEOaHUI PYKUHHOTO MAATHUKA OT MacChl
I'py3a U )KECTKOCTH IIPYKUHBI.

W3mepenune yckopeHus cBOOOIHOTO MaeHUSI.
Pa3nen 10. DjieKTpOMarHuTHOE 10JI€ ¥ 3JIeKTPOMArHUTHBIE BOJTHBI.
DNEeKTPOMarHUTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkana anekTpoMarHuTHEIX BOJIH. MCTIOIB30BaHNE 3JIEKTPOMATrHUTHBIX BOJIH JJIs COTOBOM
CBSI3H.
DnekrpoMarHuTHas npupoga ceera. CKopocTh cBeta. BoiHOBBIE CBOMCTBA CBETa.
Jlemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOICTBA CBETA.
Jlabopamopuwie pabomol u onvinol.
N3yuenune cBONUCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIIbI0 MOOUIILHOTO TeJiedoHa.
Paznen 11. CBeroBble sIBJI€HHS.
JlyueBas mozens cBeta. Mcrounuku cBeta. [IpsMosMHEHOE pacnpOCTpaHEHUE CBETA.
3armenust Connna u Jlynel. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomiienne cBera. 3akoH npesomMieHus cBeta. [loaHoe BHyTpeHHEE OTpaKEHHUE CBETA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAKEHHUS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xox mydeit B numH3e. Onruueckas cucreMa ¢oToamnmnapara, MHUKpPOCKONa U
Teneckomna. [ a3 kak ontuyeckas cucrteMa. ban3opykocTs U JaTbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B cnektp. OnbiTel HetoToHA. ClloXKeHUe CIeKTPaIbHBIX IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsmonuHelHOE pacpOCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n3o0pakeHUH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
ONTUYECKUNA CBETOBO/IL.
Xoq tydeid B COOMpArOIIeH JTuH3E.
XoJ1 my4yer B pacCerBaroUIeH JIMH3E.
[Tonyuenue n3006pakeHUit ¢ MOMOIIBIO JIMH3.
[Tpunnun neiictBus poToarnmnapara, MUKPOCKOIIA U TEJIECKOTA.
Mopens riasa.
Pasnoxxenue 6enoro cBera B CIEKTP.
[Tomyuenue Genoro cBera Mpu CIOKEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopnuwie pabomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yrila OTPAKEHHsI CBETOBOTO Jy4a OT Yrjia MaJeHHs.
N3ydeHne xapakTepuCTUK U300paKEHUs MPEMETa B IIIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHHUS CBETOBOTO Jyda OT yriia MaJeHUs Ha TpaHuIe
«BO3yX—CTEKIJIO».
[Tonyuenue n300paskeHU C MOMOIIBIO COOMPAOIIEH JINH3BI.
Omnpenenenre (GOKYCHOTO PacCTOSHUS M ONTHYECKON CHIIbI COOUPAIOIIEH JTNH3BI.

OnBITHI MO Pa3NOKEHUIO OEIOTO CBETA B CHIEKTP.

OnpITHI O BOCTIPUSATHIO IBETa MPEAMETOB MPU MX HAOMIOACHUM Yepe3 IBETOBbIE (PUIBTPHI.
Pasznen 12. KBanToBbIe SIBJICHHS.

OmnswiTel Pesepdopna u rumanerapHas mojens atoma. Mogens aroma bopa.

Ucnyckanue u nornoiienue ceera atomoM. KBantel. JInHeluaTbie CIEKTPBHI.
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PagnoaktuBHOCTh. Anbda-, Oera- u ramma-msnydeHus. CTpoeHHE AaTOMHOTO Sjpa.
Hyxionnas wmopnens aromHoro sigpa. M3otombsl. PaanoaktuBHblE npeBpaimeHus. Ilepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakliuy. 3aKOHBI COXPaHEHUsI 3apsAJ0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX sep. CBs3p Macchl U sHepruu. Peakuum cuHTe3a u aeneHus sjaep. Vcrounuku
sHepruu CoJiHLIA U 3BE3I.

SnepHas sHepreTuka. JleicTBUsA paAMOAKTUBHBIX U3JIyYEHUI Ha )KUBBIE OPTaHNU3MBI.
Jlemoncmpayuu.

CrieKTphbl U3JIy4EHHS U MOTJIOUICHHUS.

CrieKTphbl pa3MyUHbIX ra30B.

CriexTp BoJI0poIa.

Habmonenue TpexkoB B kamepe Bunbcona.

Pabora cueTunka HOHU3UPYIOLIUX U3ITyYEHHH.

Peructpanus usinydeHus Npupo HbIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopuwie pabomol u onvinol.

HabmroieHue criomHpIX U IMHEHYaThIX CIIEKTPOB U3TYYECHHUSI.
HccnenoBanue TpekoB: U3MEPEHHME SHEPTUM YACTHUIIBI IO TOPMO3HOMY IYTH (110
doTorpadusm).

W3mepenue paauoakTUBHOTO GOHa.
IloBTOpHUTENLHO-000011IaK0IIMI MOYJIb.

[ToBTOpHUTENBHO--0000MIAOIMIMIT  MOJYNIb  TPEIHA3HAYEH JJII CHUCTeMATH3allud W
0000111eHUS TPEIMETHOTO COJIEPKAaHUS U OTIbITA IESTEIbHOCTH, MPUOOPETECHHOTO IPU N3Y4YEHUU
BCEro Kypca (pU3UKH, a TaKKe JJs MOJATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3ydeHMHM [AHHOTO MOJIYJS pealu3yloTCd M CHUCTEMATHU3UPYIOTCS — BUIbI
NEeSTeNbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHbIX U
METanpeIMEeTHBIX IUIAHUPYEMbIX pe3yNbTaTOB O0y4deHHs, (OpMHUpPYETCs eCTEeCTBEHHOHAy4yHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIECOBAHUS SIBJICHUM MPHUPOABI M TEXHUKH,
OBJIaJICHUE YMEHUSIMHU OOBSICHATh (U3NYECKUE SBJICHHS, MPUMEHsS IOJIYy4YeHHbIE 3HAHUS,
pelaTth 3a/1a4u, B TOM YUCJIe KAUeCTBEHHBIEC U IKCIIEPUMEHTAIbHBIE.

[IpuHIMIHATBEHO JESITENbHOCTHBIN XapakTep AJAHHOTO pasjieia peaau3yercs 3a cueT Toro,
4TO 00y4aroluecs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJYYEeHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKpY)Karolllel MpUpoe U MOBCEIHEBHOM KU3HH;

WCIO0JIb30BaTh HAYYHbIE METOJbI UCCIIEOBaHUS (PU3NYECKUX SIBJICHUN, B TOM 4HUCIE IS
MIPOBEPKHU THIOTE3 U MOJTYYCHHSI TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH HayudHblE OCHOBBI HanmOojee Ba)KHBIX TOCTHXKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HampuMmep, MPaKTUYECKOTO UCTIOIb30BAHUS PA3IMUHBIX HCTOYHHKOB SHEPTUH HA OCHOBE 3aKOHA
MIPEBPALIECHUS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO o0OmIiero oOpa3oBaHHsS HaNpaBlIeHO Ha
JOCTHIKEHHUE TUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.
B pesynpraTe wu3ydenuss (uU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus Yy



oOyuatomierocs OyayT chOpMUPOBAHBI CIICAYIONTUE INYHOCTHBIC PE3YIbTATHI B YACTHU:

1) maTpuOTHYECKOT0 BOCIIUTAHHUS:

MPOSIBJICHUE MHTEPECa K HCTOPUHM U COBPEMEHHOMY COCTOSHHIO POCCHICKON (hHU3UUECKOM
HAYKH;

LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHbIX--(DU3HUKOB;

2) Ipa;KaAaHCKOIo 1 IyXOBHO-HPaAaBCTBCHHOI'0 BOCITUTAHUS
TOTOBHOCTb K AKTHBHOMY Y4YaCTHUIO B OGCy)KIICHI/II/I O6III€CTB€HHO 3HAYMMBIX MW OTHYCCKHUX

npo0JieM, CBA3aHHBIX C MPAKTUIECKUM MPUMEHEHUEM TOCTHKEHUH (PHU3HKH;
OCO3HaHUE BAXHOCTH MOPAJIbHO--3TUYECKHUX IIPUHIIUIIOB B ACSITEIBHOCTH YYEHOTIO;

3) 3CTETHYECKOT0 BOCIIUTAHMSI:
BOCIIPUSTHE JCTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO IOCTPOEHUS,

CTpOroCTtu, TOYHOCTH, JIJAKOHUYIHOCTH,

4) HEHHOCTH HAYYHOI'O ITO3HAHUSA
OCO3HAaHUE€ IIEHHOCTU (1)H3H‘~I€CKOI>1 HAaYKM KaK MOIIHOI'O MHCTPYMCHTA MMO3HAHWA MHpPA, OCHOBBI

Pa3BUTHUS TEXHOJOTUN, BAXKHEUILEH COCTABIISIIONIEN KYJIbTYpBI;

pa3BUTHE HAYYHOU JII0003HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON 1€ TEIbHOCTH;

5) gopmupoBaHus KyJbTYpPbI 310POBbS M IMOLMOHAIBLHOI0 0J1arONOJIyYHsl:

OCO3HAHHE IIEHHOCTH Oe30IMacHOro oOpasa KM3HU B COBPEMEHHOM TEXHOJIOIHMUECKOM MHUDE,
BAKHOCTH MpaBWJI 0€30MacHOTO MOBEIEHHUS Ha TPAHCIOPTE, Ha J0porax, ¢ 3JEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

chOopMUPOBAHHOCTh HaBbIKA PEQIICKCHU, TIPU3HAHME CBOETrO MpaBa HA OMIMOKY M TaKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHHUS:

aKTUBHOE yYacTHE B pEUICHUH NpPaKTHUYeCKUX 3afad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
opraHusaiui,  ropoja, Kpasi)  TEXHOJIOTMYECKONM M COIMAJbHOW HaIpaBlIEHHOCTH,
TPeOYIOIMHKX B TOM YHCIIE U (PU3UIECKUX 3HAHUM;

MHTEpPEC K MPaKTUYECKOMY U3Y4EHUI0 Mpodeccuit, CBA3aHHbBIX ¢ (HUUKOI;
7) 3KOJIOTUYECKOT0 BOCIIMTAHHUSI:
OpHUEHTAIMs Ha MpUMeHeHne GU3NYECKUX 3HAHUM Ul pelIeHUs 3a/1a4 B 00JIaCTU OKpYXKaromiei

cpeipbl, MIAHUPOBAHUS MOCTYIKOB U OLEHKH HMX BO3MOKHBIX MOCIEACTBUHN ISl OKpYXKaromien
cpebl;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJOTHUYESCKUX MPOOJIeM U IMyTeH MX PEIICHHS;

8) amanTanyuu K M3MEHSIIOIUMCS YCJIOBHSM CONMAIbHOMH U MPUPOTHOI cpe/bl:
MOTPEOHOCTh BO B3aMMOJICHCTBUM TPU BBIMOJHEHUU HCCIEAOBAHUN W MPOCKTOB (PU3MUYECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACSITEIbHOCTb;

noTpeOHOCTh B (GOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (OpMYyIUPOBATH HJEH, MOHATHS,
TUIIOTE3bI O (PU3UYCCKUX 00BEKTAX U ABJICHUSX;

OCO3HaHHE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00nacTu (pu3uKw;
TUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (U3MUYECKUX 3HAHUN;

CTpeMJICHHE aHATM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MPUPO/IbI, OOIIIECTBA U IKOHOMHUKH, B TOM
YHClie C UCTIOIb30BaHNEM (PU3UUECKIX 3HAHU;

OIICHKAa CBOUX JEMCTBUI C y4ETOM BIUSHUS Ha OKPYKAIOIIYIO CPEIy, BOSMOKHBIX TI00ATBHBIX
HOCJIEeACTBUI.

METAINIPEIMETHBIE PE3YJIbTATDBI



B pesynbraTe oOcCBOEHHS MporpamMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpMHpPOBaHBI MeTampeaMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIUE I[I03HABATEJIbHbIE YHUBEpCAJbHbIE YueOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbIC TCHCTBUS.
IMo3naBaTenbHbIe YHHBEpPcaIbHbIe YUeOHbIe AeiicTBUs Ba3oBble Jiornyeckue 1eiicTBus:
BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN 0OBEKTOB (SIBJICHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN TpH3HAK KIACCU(UKALUK, OCHOBAaHUS Ui OOOOIICHUS W
CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUMsS B paccMaTpuBAaEMbIX (akTaxX, JaHHBIX H
Ha6JIIO[[eHI/I$IX, OTHOCAIIIUXCA K (1)I/ISI/I‘I€CKI/IM SBJICHUSIM,

BBIABJIATE NPUYNHHO--CJICACTBCHHBIC CBA3H IIPU M3YYCHHUU (1)I/ISI/I‘IGCKI/IX SIBJICHUH U mponeccos,
ACJIaTh BBIBOABI C MUCIIOJIb30BAHUCM JACAYKTHUBHBIX W MHAYKTUBHBIX YMO3aKJ'IIO‘~IeHI/II\/II, BBIJIBUT'aTh
THUIIOTE3bI O B3aUMOCBA3IX q)HBI/I‘IGCKI/IX BCIINYUH,

CaMOCTOSITEJIBHO BBIOMpPATh CHOco0 pemieHuss yueOHOW (u3nueckol 3agaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHHs, BHIOOP HanOosiee MOJIXOJAIIEr0 ¢ Y4eTOM CaMOCTOSATENIFHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBarebcKue aeiicTBUs:

MCTIOJIH30BaTh BOITPOCH! KaK MCCIIEIOBATEIbCKHI MHCTPYMEHT TIO3HAHHUS;

MIPOBOJUTH [0 CAMOCTOSITEIbHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECJOXHBIA (usnueckuit
IKCTIEPUMEHT, HEOOJIBIIOE NCCIeI0BaHIE (PHM3NIECKOTO SIBJICHUS,

OIICHWBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOPMAIMIO, TOJYYEHHYIO B XOJe
MCCIIEJOBAHUS WIIN SKCIIEPHUMEHTA;

CaMOCTOSTENIEHO (OPMYIHPOBaTh OOOOIIEHNS M BBIBOJBI IO pPE3yabTaTaM IPOBEICHHOTO
HaOJIOJICHNS, OTIBITA, HCCIICAOBAHNS;

IPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIEe pa3BUTHE (HU3MYECKHX TIPOLECCOB, a TaKKe
BBIJIBUTATh MIPEATIONOKEHUS 00 NX Pa3sBUTHHU B HOBBIX YCIOBHSAX M KOHTEKCTAX.

Pabora c nundopmanmeii:
MPUMEHSTh Pa3IUYHbIE METOAbI, HHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U 0TOOpe MHPOpMaAIUU

WIH JIJaHHBIX C YUETOM MPEJUI0KEHHOH yueOHOo# du3ndeckoii 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BHIOB U
(dbopM mpecTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO (opMmMy mpencTaBieHus uHpopmanuu U
WUTIOCTPUPOBATH pelIacMble 33Jlauid HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, UHON Tpadukoi u
WX KOMOMHAIUSMHU.

KoMMyHHKaTHBHBIC YHHBEpCAJIbHbIE y4eOHbIe 1eliCTBUS:
B X0J€ OOCYXJEeHHs Y4eOHOro MaTepualla, pe3yjbTaToB J1a0OpaTOpHBIX pabOT M IPOEKTOB

3aJaBaTh BOIPOCH! IO CYIIECTBY OOCY)XJaeMOW TeMbl M BBICKA3bIBaTh MJEH, HAlleJICHHbIE Ha
peleHue 3a/1auu ¥ MoAJiep kanue 01aroenaTesIbHOCTH 00LeH S,

COIOCTABJIATh CBOM CYXKJIEHHS C CYXJIEHHSAMM JPYrUX YYaCTHHUKOB JAUANOra, 0OHapY)KHUBaTh
pa3auyne U CXOACTBO MO3UIINIA;

BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATh PE3yJAbTAaThl BBIMOJIHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, ITPOEKTA);

MOHMMaTh M MCIOJIb30BaTh IPEUMYILIECTBAa KOMAHIHOW M WHAMBUAYAJbHOW pPabOThl mpU
peleHN KOHKPETHO! (hPU3NYecKoil mpooieMbl;

IIPUHUMATh LIEIM COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATH JECHUCTBUA IO €€ JIOCTHIKEHUIO:
pacrpenesiaTe poJjid, oOCYXJaTh IMPOLECCHl M Pe3yabTaTbl COBMECTHOW paboOThl, 0060011aTh



MHEHHS HECKOJILKUX JIIOJICH;

BBINIOJIHATH CBOIO YaCTh pabOThI, IOCTUrasi KAYECTBEHHOTO pe3yyibTaTa 0 CBOEMY HalPaBJICHUIO
Y KOOPJIMHUPYS CBOM ACHCTBUSA C APYTUMHU YJIEHAMU KOMaH/bI;

OIIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOMUNA NPOAYKT IO KPUTEPHUSIM, CaAMOCTOSTEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHble yHUBepcaibHblIe yueOHble AelicTBus CamMoopranu3anus:

BBISBJIATH NMPOOJIEMBI B KU3HEHHBIX M yYEOHBIX CHUTYAIHsIX, TPEOYIOIIHNX

JUTSL pelIeHus] PU3UIECKUX 3HAHUM;

OpUEHTUPOBATHCSA B PA3NMUYHBIX MOAX0JAX NPUHATHSA PELIEHUM (MHAWBUIYyaIbHOE, MPUHSATHE
pelIeHUs B IpyIIe, IPUHITHE PELIEHUI TPYIION);

CaMOCTOSITEJIBHO COCTaBIISATh aJITOPUTM pelIeHUs (PU3NUECKON 3a/1auu WM IUTaHa MCCIIeI0BaHus
C y4eTOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh
IIpeAJIaracMble BapUaHThI PEIICHU;

JieNiaTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIBbHbI HHTEJJICKT:

JaBaTh aJIEKBATHYIO OLIEHKY CUTYallUM U IIpeyiaraTh IJIaH €€ U3MEHEHNUS;

OOBSACHATH MPUYHMHBI JOCTHKEHUS (HEJOCTHKEHHSI) PEe3yIbTaTOB JESITEIIbHOCTH, AaBaTh OLIEHKY
MIPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh (B TOM YHCI€ B XOJl BBINOJIHEHUS (PHU3NUECKOTO
UCCIIEIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHMBIIHXCS CUTYalUH,
YCTQHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBHSM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro 4esloBeKa B XOJE€ CIOpa WIM JUCKYCCHMHM Ha HAay4dHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

IIPU3HABATH CBOE MPABO HA OLIMOKY NpHU pelleHuH (PU3MUECcKHX 3a/1a4 WIK B YTBEPXKICHHUAX Ha
Hay4YHbIEC TEMBI U TAKOE€ K€ IIPABO APYrOro.

INPEJIMETHBIE PE3YJIbTATbBI

K koHiy obyuenuss B 7 kjiacce mpeAMETHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:
UCIOJIb30BAaTh MOHATUA: (PU3UYECKHE U XUMHUYECKHE SIBJICHMS, HAOIIOJCHHE, SKCIIEPHUMEHT,
MOJIeNb, TUIIOTE3a, CAUHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, KUAKOE, Tra3z000pa3HOe), MeXaHHMYecKoe JBW)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSIMOJMHEHHOE), TPACKTOpUs, pPaBHOJACUCTBYyIOIIAs cuia, aedopManus
(ynpyras, miaacTuyeckas), HeBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;
paznuuath sBiaeHus (Auddysus, TemnoBoe MABMKEHHWE YACTHI[ BEUIECTBa, pPaBHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JABM)KEHHUE, MHEPLHs, B3aUMOJCHCTBUE TEJ, PABHOBECUE TBEPIBIX
TeJl C 3aKPEIUICHHOM OChIO BpalleHUs, Nepeaayda JaBJICHHUS TBEPIAbIMHU TEJIaMH, KUJIKOCTAMU U
razamu, arMoc(epHoe AaBlieHHE, TUIaBaHME TeJ, MPEeBpPALICHUS MEXaHUYEeCKOW SHEPTUH) IO
ONMCAHUIO HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
(buznuecKoe sIBICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3MUYECKUX SIBICHHUI B OKPYXKAIOIIEM MHpE, B TOM
grcne (Qu3ndeckue sBICHUS B MPUPOJE: MPUMEPHI JABIKCHUS C PA3TMYHBIMH CKOPOCTSIMH B
KUBOW W HEXUBOM MpPUPOJE, ACUCTBUE CHJIBI TPEHUS B MNPUPOJAE M TEXHUKE, BIUSHUE
aTMOoc(epHOro JaBJICHUs Ha KUBOW OpraHu3M, IUIaBaHUE pbIO, pplyaru B TeJie 4YelOoBEeKa, MPHU



3TOM TIEPEBOJUTH IMPAKTHUYECKYIO0 3a7adyy B Y4eOHYIO, BBIJCNSATh CYLIECTBEHHBIE CBOMCTBa
(mpu3HakM) PpU3MUECKHUX SIBICHUH;

ONMCBHIBATH M3Y4YECHHBIC CBOWCTBA Tel W (HU3MUECKUE SBICHHS, HCIOJNb3YS (U3NYECKUE
BEIMYUHBI (Macca, 00beM, TUIOTHOCTh BELIECTBA, BPEMsi, IyTh, CKOPOCThb, CPEIHSS CKOPOCTb,
CWJIa YIIPYroCTH, CHUJIa TSDKECTH, BEC TeJla, CHJla TPEHUs, JaBJIeHUE (TBEPIOro Teja, KUIKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IIJIEUO CUJIbI, MOMEHT CHUJIbI,
KOX(QQHIIMEHT TOJIE3HOTO JCHCTBHSI MEXaHW3MOB, KMHETHYECKas M IMOTCHIMAIbHAS DHEPTHs),
IpU ONUCAHWM TPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICI MCIIOJIB3YeMbIX BEJIWYHMH, HX
0003HauCHHSI ¥ €IMHHUIBI (U3UIECKUX BEIWYHH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(GU3NYECKYI0 BEIWYHHY C APYTUMH BEITUYMHAMH, CTPOUTH IpadUKy M3YUEHHBIX 3aBHCHUMOCTEH
(bMBUYECKUX BEJIMYUH,

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUECKHE SBIEHUS M TPOILIECChl, HCIOJb3YS IpaBHIia
CIIOXEHMsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUIIo
paBHOBecHs pbluara (0s0ka),

«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHMYECKOW 3HEpPruu, Mpu 3TOM JaBaThb
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCBIBATh €0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATh (U3NYECKUE SIBJICHHS, MPOLIECCHI M CBOMCTBA TeJ, B TOM 4YHCIE€ U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh HPUYUHHO--CJIE/ICTBEHHbBIE
CBSI3H, CTPOUTH 00bSICHEHNE U3 1—2 JOTHYEeCKUX IIaroB ¢ OMOpoi Ha 1—2 M3yuyeHHBIX CBOMCTBa
(bU3UYeCKuX SIBICHUH, (PM3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarb pacyeTHble 3aJaud B 1—2 JeicTBUS, MCIONB3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckrue BEIUYMHBI: Ha OCHOBE aHalIM3a YCIOBHS 3aJayd 3allMChbIBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKUE BETUUUHBI B (DOPMYJIBI U IPOBOAUTH PACUETHI, HAXOAUTh CIPABOYHBIE
JlaHHble, HEOOXOAMMBbIE JJsl pEUIeHHs 3a/Jad, OLEHUBAaTh PEAIUCTHUYHOCTh MOJYYEHHOU
(hbM3UYECKON BEITMYHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIMTh MPH MOMOUIM (U3UYECKUX METOA0B, B
ONMCAaHUM HCCIENI0BAaHMS BBIIEIATH IPOBEPSEMOE NPEAINOJIOKEHUE (TUIOTEe3y), pa3iauyaTh U
MHTEPIPETUPOBATh MOTY4YEHHBIN pe3yIbTaT, HAXOIUTh OLIMOKH B XOJI€ ONbITA, AEJIaTh BBIBOIbI
110 €r0 pe3yabTaTaM;

IIPOBOJIUTH OIBITBI IO HAOMIOACHUIO (PU3MUYECKMX SBICHUM MM (U3UYECKUX CBOWCTB TEIl:
(dbopMynupoBaTh NpPOBEPAEMBbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 IPEATIOKEHHOTO
000pyZ0BaHUs, 3aMChIBATH XO/1 ONbITAa U (POPMYIHPOBAThH BHIBOJIBI;

BBIMOJIHATh TPsAMbIE HM3MEpPEHHs] pacCTOSIHUSA, BpPEMEHHM, Macchl Tena, 00bEeMa, CUIbl H
TeMIepaTypbl C UCHOJIb30BAHUEM AHAIOTOBBIX M LU(PPOBBIX NMPHOOPOB, 3alIUCHIBATH NOKA3aHUS
pUOOPOB € YUETOM 3a/laHHOM a0COIIOTHOM MOTPELIHOCTH U3MEPEHHUH;

o IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTH OJHOM (pU3HUYECKON BEIUYMHBI
OT JApYyrod C HCHOJb30BAaHUEM TMPSMbIX H3MEPEHUIl (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHM JBWKEHHUS Tella, CHJIbI TPEHHUS CKOJIbBKEHHMS OT Beca Tela,
KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TpPEHHUS OT IUIOIIAIH
CONPUKOCHOBEHHUS TEJI, CUJIBl YIPYIOCTH OT YJ/UIMHEHUS NPY>KUHBI, BBITAJIKUBAIOLIEH CUJIBI OT
o0beMa MOrpyKEHHOM YacTH Tejia M OT IUNIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH
TeJna, OT TIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI MIaBaHUs Tel, YCIOBUN paBHOBECHUS
pelyara ¥ OJIOKOB), Y4acTBOBaTb B IIJIJAHUPOBAHMM Y4eOHOTO HCCIEOBaHUSA, COOMpaTh
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIIEYs NPEIJIOKEHHOMY IIJ1aHy, (PUKCHPOBATH PE3yIbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHUJE MPEJIOKEHHBIX TAOMUI] U TpaHKOB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBaHUS;



MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsl (PU3NYECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA KXUAKOCTH H
TBEPJIOro Tejla, CHia TPEHHUS CKOJIBKCHMS, JABJICHHE BO3AyXa, BBITAIKHBAIOIIAS CHIIA,
JEUCTBYIOIIAs Ha TIOTPYKEHHOE B KHUAKOCTh TeJ0, KO3()(UIIMEHT MMOIE3HOT0 ASHCTBHS MPOCTHIX
MEXaHU3MOB), CIIEAYsl MPEIIOKEHHON WMHCTPYKIHMH: MPU BBHIMOJHEHHUH W3MEPEHUH coOupartb
HKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIUYUCIISITH 3HAYCHHE UCKOMOU BEJTMUUHBI;
coOIIOIaTh MpaBHiIa TEXHUKU 0E30MaCHOCTH MPH paboTe ¢ 1ab0opaTOpHBIM 000PYAOBAHHEM;
YKa3bIBaTh NPUHIUIGI JEHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOINAIOIINECs] COCYIbl, OapOMETp, phIvar, IMOABMKHBIA U HETIOJABMKHBIN OJIOK,
HAKJIOHHAsSI [IJIOCKOCTh;
XapaKTepU30BaTh NMPHUHIMIBI JIEHCTBUS HM3YU4EHHBIX TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB C
OTMopoii Ha WX oOmnucanus (B TOM 4YHCNE: TOAIIUITHUKHA, YCTPOWCTBO BOJOIPOBOJA,
THJIPABIUYECKUN Tpecc, MAaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp), HCIONB3Ys
3HaHMUS O CBOMCTBaX (PU3MYECKUX SIBICHUH UM HeoOXOoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
MPUBOANTH MPUMEPH (HAXOIUTh MHPOPMALHUIO O MPUMEpPAX) MPAKTHUYECKOTO HCIOIb30BAHHS
(bU3NYEeCKNX 3HAHUH B TIOBCEAHEBHOW KU3HU [T 00eCTIeueHHs O€301TacCHOCTH MPH 0OpaIeHHH ¢
npuOOpaMu W TEXHWYECKHMHU YCTPOWCTBAMH, COXPAaHEHHS 3JI0OPOBbSI W COOJIOJCHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH cpene;
OCYIIECTBIISITh OTOOP WCTOYHUKOB HMH(popManuu B VIHTEpHETE B COOTBETCTBUHU C 3aJaHHBIM
MOWICKOBBIM 3aIlpOCOM, Ha OCHOBE HMEIONINXCS 3HAHWH W TYyTEM CpaBHEHUS Pa3InIHBIX
WCTOYHHUKOB BBIACTATh MHPOPMAIIUIO, KOTOPAs SIBIISIETCS MPOTHBOPEYMBOW MM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIOJb30BaTh IPHU BBINOJHEHUH YYEOHBIX 3aJaHMW HAay4HO--IIOMYJSIPHYIO JIMTEPATYpYy
(GU3NYECKOro CoJepXkKaHMs, CIPaBOYHbIE MaTepualbl, pecypchl ceTH VIHTepHeT, BIajeTh
IIpUeMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;
. CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB HH(pOpMALUU (PU3HUECKOTO COJEp)KaHUsA, B TOM 4YMCIE IyOIMYHO
JienaTh KpaTKUe COOOLIEHMs O pe3ylbTaTaxX IPOEKTOB MM y4eOHBIX MCCIIEIOBaHUN, IPU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3Y4YEHHBIH MOHATUHHBINA amnmapar Kypca (QU3MKH, COIPOBOXIATh
BBICTYIIJICHHE IIPe3EeHTalUEH;
IIPY BBINOJIHEHUH Y4€OHBIX IIPOEKTOB U UCCIENI0BAHUN pacHpenessaTh 00s3aHHOCTU B IpyIIe B
COOTBETCTBUU C IIOCTAaBJICHHBIMM 33/ladaMHi, CJIEIUTb 3a BBIIOJHEHHEM I[IJJaHa JEHCTBHIA,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JEATENbHOCTb TIPYIIBI, BbICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K xonHiy oOyuenust B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHHUI:
UCIOJb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JBWXEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIe Tella, HACHILEHHBIH H
HEHACBIIIEHHbIN Map, BJIAKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPrus, TEIUIOBOU
JIBUTaTellb, 3JEMEHTapHBIA HICKTPUYECKUH 3apsis, 3JEKTPUYECKOE I10JIe, IMPOBOJHUKU U
JMAJIEKTPUKH, TTOCTOSTHHBIHM 3JIE€KTPHUUECKUI TOK, MArHUTHOE TIOJIE;
pa3nuyath sBICHHS (TEIJIOBOE PACIIMpEHUE M CKaTue, Telionepeaya, TeIoBOe paBHOBECHE,
CMauyuBaHHe, KalWUISPHBIE SBJICHUSA, UCIApEHUE, KOHJCHCAIM, IJIaBJIeHHE, KPUCTAIIH3alHs
(oTBepaeBaHME), KUIIEHHME, TeIlonepenada (TEMIONPOBOJIHOCTh, KOHBEKIHS, H3JIy4eHUe),
SNIEKTPU3ALMs TeJl, B3aUMOJCHCTBHE 3apsiioB, ICUCTBUS DICKTPUUYECKOTO TOKA, KOPOTKOE



3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JIEICTBUE MAarHUTHOIO IOJISI HA IIPOBOJHHUK C TOKOM,
JIEKTPOMArHUTHAasi MHIYKLHS) 1O ONKCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOe SIBIICHUE;

o pacrio3HaBaTh TPOSIBICHHE M3YYEHHBIX (U3UYECKUX SIBICHUH B
OKpYKAIOIIEeM MHUpE, B TOM 4HCiIe (PU3NUECKUE SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKECHHE
U KalWUISpHbIE SBJICHUS B MPUPOJE, KPUCTAUIBI B Ipupoje, uzinydenue CoiHua, 3aMep3aHue
BOJOEMOB, MOPCKHE Opr3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHEra, DJICKTPUIECKUE SBJICHHUS B
aTMocdepe, 2IEKTPHUECTBO >KMBBIX OPTaHW3MOB, MarHUTHOE IoJie 3eMud, Japeid momrocos,
pOJIb MarHUTHOTO MOJSL JUIsl KU3HM Ha 3emile, MOJSPHOE CHUSHUE, NPU 3TOM IEPEBOJUTH
MPAKTUYECKYIO 3a7]ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PH3HUUECKUX
SIBIICHUM

o ONMCHIBaTh M3yYEHHBbIE CBOMCTBA Tel W (U3NYECKUE SIBJICHMUS,
UCIOJIb3YS (PM3MUECKUE BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS! SHEPrusi, KOJIUYECTBO TEIJIOTHI,
yaenpHas  TEIUIOEMKOCTh  BEIIECTBA, yAeIbHAas  TEIUIOTa IUIaBJIEHUS, YAEJIbHas TeIoTa
napooOpa3oBaHus, yAeabHas TEMJIOTAa CrOpaHHs TOIUIMBA, KO3(PPUIMEHT MOJE3HOro NeHCTBUS
TEIJIOBOM MaIllMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUN 3apsij, Cuia TOKa,
ANIEKTPUYECKOE HAMpsyKEHUE, COMPOTHUBIEHUE MPOBOJHMKA, YJEJIbHOE CONPOTHBIICHUE
BEIECTBA, pabOTa U MOIIHOCTh 3JEKTPUYECKOTO TOKA), IPU OMHCAHUU MPABUIBHO TPAaKTOBATh
(bu3nyecKuil CMBICI UCIOJIB3YEMbIX BEIMUYMH, 0003HAUEHUS U €IWHULBI (U3NYECKUX BEIUYHH,
HaXoJUTh (OPMYJIbI, CBS3BIBAIOIINE AAHHYIO (DU3UUECKYIO BEJIIMYMHY C JIPYrUMH BEIMYWHAMU,
CTPOUTH rpaQUKU N3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepH30BaTh CBOMCTBa Tej, (PU3MUECKHE SIBIIEHUS W MPOIECCHI, HCMOJIb3yd OCHOBHbBIE
MOJIOKEHHUSI ~ MOJIEKYJIIPHO--KUHETUYECKOM  TEOpUHM  CTPOCHHUS  BEUIECTBA,  MPUHIIUII
CYMEpIO3UINH ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsia, 3akoH Oma s
ydacTka Lemnu, 3akoH Jlxoyns—JleHa, 3aKkoH coxpaHeHHsI SHEPTUH, IPU ITOM JaBaTh CIOBECHYIO
(bopMyIHUPOBKY 3aKOHA U 3alUChIBATh €T0 MATEMaTHYECKOE BhIPAKECHUE;

OOBSACHATh (PU3UYECKHE TMPOLECChl W CBOWCTBA TEN, B TOM YHCIE€ U B KOHTEKCTE CHUTYyallHii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUUUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
00BbsCHEHHE M3 1—2 JIOTMYECKUX IIIaroB ¢ OMOpo Ha 1—2 WM3y4eHHBIX CBOWCTBA (PU3HUYECKHX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pelarh pacyeTHble 3aJaud B 2—3 JeMCTBUS, MCIOJB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢usnyueckue BEIWYMHBI: Ha OCHOBE aHAIW3a YCJIOBUS 33Jayd 3alHCHIBATh KPAaTKOE YCIOBUE,
BBISIBIISITh HENOCTATOK JAHHBIX JUIS pEIICHUs 3aJaud, BBIOMpAaTh 3aKOHBI W  (POPMYIHI,
HEOOXOIUMBIE IJIsl €€ pelIeHHs, MPOBOJIUTH pacyeThl M CPABHUBATH IOJIyUEHHOE 3HAYCHUE
(buznuecKoil BEIUYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh MPH MOMOLIM (PU3UYECKHX METOIOB,
WCIIOJIb3YSl OINMCAHUE HCCIEIOBAHMS, BBIICIATH MPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATDH
MPaBUJIBHOCTH MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUS, JeNIaTh BBIBO/IBL;

o IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUH WU
¢u3nYecKuX CBOWCTB TeN (KaNWUIApHbIE SBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH IpOIecca OCTHIBAaHUS M HarpeBaHUs MPH U3JIyYE€HHH OT LIBETa
u3IyJaoue (mornomaromniei) MoBEpXHOCTH, CKOPOCTh HCIApPEHUs BOJBI OT TeMIepaTyphl
KUAKOCTH U IJIOLAAHN €€ MOBEPXHOCTH, DJIEKTPU3ALMA TEJI U B3aUMOJEHCTBUE IIIEKTPUUECKUX
3aps/ioB,  B3aUMOJICHCTBHE  TIOCTOSIHHBIX ~ MAarHUTOB, BU3yaJlU3allMsi MArHUTHBIX MOJEH
IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO TMOJIsI HAa IPOBOJHMK C TOKOM, CBOMCTBA
SJIEKTPOMArHuWTa, CBOMCTBA  DJEKTPOJBUIaTeNsl IOCTOSHHOTO  TOKa):  (opMyaupoBaTh



MIpOBEpSEMbIE TIPEAIOJIOKEHHsI, COOMpAaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyI0BaHUS,
OTIMCBIBATH XOJ1 OTIBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBITIOJIHATE MPSMBIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIBHOM BIAYKHOCTH BO3yXa, CHIIBI TOKA,
HaNpsOHKEHUS C KCIOJIb30BAaHHEM aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3UUECKUX BEIUYMH,
CpaBHUBATh PE3YIHTATHI N3MEPEHUN C YUETOM 33JJaHHOH a0COJIIOTHOM MOTPENTHOCTH;

MPOBOJIUTh HCCIIEOBAHME 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JPYrol ¢
WCTIOJIb30BAHMUEM TIPSIMBIX HM3MEPEHUI (3aBUCHMOCTH COIPOTHBIICHUS TPOBOJHUKA OT €ro
JUTUHBI, TUTOIIAAN MOTIEPEYHOTO CEYCHHUSI U YACTHHOTO COIPOTHUBIICHHUS BEIIECTBA MPOBOHHKA,
CHJIBI TOKa, WJIYIIETO Yepe3 IMPOBOJHMK, OT HANPSKEHHWS Ha IPOBOJHUKE, HCCIECIOBAHUE
MOCIIEIOBATEIbHOTO W TMApajUIeIbHOTO  COCAWHEHWH  MPOBOJHHUKOB):  IUIAHMPOBATH
HCCIIeIOBaHNE, COOMpATh YCTAHOBKY M BBITIOJHITh U3MEPEHUS, CIEAYs MPEUI0KEHHOMY TUIaHy,
(bUKCHpPOBATh PE3yAbTATHI TOJYYEHHOW 3aBUCUMOCTH B BHAE TaOmui W rpadukoB, enaTh
BBIBO/JIBI TIO PE3YJBTaTaM UCCIIEIOBAHHS,

MIPOBOJIUTh KOCBEHHBIE M3MEpEHUs (HM3NYECKUX BENWYHMH (yIelbHasl TEIIOEMKOCTh BEIIECTBa,
COMIPOTHUBIICHUE TIPOBOJHHUKA, pab0oTa M MOIIMHOCTH OJIIEKTPUYECKOTO TOKA): IUIAHUPOBATH
W3MEPEHUs, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY, CIEIys MPEIOKEHHOW MHCTPYKINH, U
BBIUUCIIATH 3HAYCHUE BEJTMYUHEI;

coOroAaTh MpaBuiia TEXHUKHU 0€3011aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPHUHIMIEI JEHCTBHS HM3YYEHHBIX TPUOOPOB M TEXHHUYECKUX YCTPOWCTB C
OTOPO Ha WX ONMUCAaHHA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, TapoBas
TypOWHA, aMIepMETp, BOJBTMETP, CUCTUHK DIICKTPHUECKOW DHEPTUH, DIIEKTPOOCBETHTEIHHBIE
NpUOOPHI, HArpeBaTeNbHBIE AJIEKTPONPUOOPHI (MMPUMEPHI), IICKTPUUYCCKUE TMPEIOXPAHUTEIH,
AIIEKTPOMArHUT, JJIEKTPOJBHUraTeNlb IOCTOSHHOTO TOKa), MCHOJb3ys 3HAaHHA O CBOMCTBax
(hM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M H3MEpHUTEIbHBIE
npuOopsl MO CXeMaM W CXEMaTHYHBIM pPHUCYHKaM (GKUIKOCTHBIH TEpPMOMETp, TEpMOC,
MICUXPOMETp, THUTPOMETpP, JBHUraTellb BHYTPEHHErO CropaHusi, JJIEKTPOCKOIN, pPeocTar),
COCTaBIISAITh  CXEMBbI  JJIEKTPUYECKUX IeMell C TMOocie[oBaTedbHbIM M  HapauieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS AIIEMEHTOB JIEKTPUUECKUX LIETICH;
MPUBOJIUTE MPUMEPHI (HAXOAUTh MH(POPMAIMIO O MPHUMEpax) MPaKTUYECKOro HCIOJIb30BaHUs
(buznyecKux 3HaHUM B MOBCETHEBHOM KU3HU i oOecreueHrs 0€e30MacHOCTH Mpu 00pallleHu! C
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, COXpPAHEHHS 370pPOBbS U COOJIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIIEH Cpee;

OCYILIECTBIIATh TNOUCK HHPOpMauu (Qu3ndeckoro cojaepkanus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHWW W TyTeM CpPaBHEHHS JIOTIOJHHUTEIBHBIX HCTOYHHUKOB BBIJCIATH
nH(pOpMaLIHIO, KOTOpas SBJISETCS MPOTUBOPEUMBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BAaTh TMPU BBIIOJHEHUU YUEOHBIX 3a/laHUil HAYYHO--TIOMYISAPHYIO JIHUTEpaTypy
(bu3nuecKoro coAep:KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetn HHTepHeT, BIaAeTh
IpUeMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMALUU M3 OIHON 3HAKOBOIA
CHCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHbIE M KPaTKUE YCTHbIE COOOILIeHHs, 0000mas nHPpopMaLno
U3 HECKOJIbKUX MCTOYHHKOB (PM3MUECKOTO COJIEpXKaHMs, B TOM YHUCIIE MYOJUYHO MPEACTaBIAThH
pe3yabTaThl MPOEKTHON WIJIM HCCIIEA0BATENIbCKOM JAEATENbHOCTH, MpPH 3TOM TI'PaMOTHO
UCTOJb30BaTh U3YUYEHHBIN MOHATUHHBIN anmmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MpE3EHTALNEN;

IIPYU BBITIOJTHEHUU Y4eOHBIX MPOEKTOB M MCCIEeIOBAaHUN (PU3MUYECKHX MPOLECCOB paclpenessTh



00SI3aHHOCTH B TPYIIE B COOTBETCTBUH C TIOCTABICHHBIMU 3aJ[a4aMU, CICIUTh 32 BHIMIOJTHCHUEM
IJIaHa JCUCTBHA ¥ KOPPEKTUPOBATH €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
NESITENBbHOCTh  TPYIIbI, BBICTPaWBaTh KOMMYHHMKAaTHBHOE  B3aUMOJCHCTBUE, IPOSBIISISA
TOTOBHOCTB pa3peniaTh KOHPIUKTHIL.

K koHiy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONIUXCS YMCHHH:
WCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCYETa, MaTepUaIbHasl TOYKA, TPACKTOPHs, OTHOCUTEIHHOCTD
MEXaHHYECKOTO JIBUKEHUA, nedopmanus (ynpyras, MJIaCTHYECKas), TpPEHHE,
IIEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh W TEPETPY3KH, LEHTP TIKECTH, aOCOTFOTHO
TBEPJIO€ TEJO, IEHTP TSHKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U BOJIHEI,
3BYK, MH(PPA3BYK M YIBTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKaJIAa AJIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U TIOTJIONIEHUS, anbda-, 6eTa- u
raMMa-u3JIydeHHsl, U30TOIIbI, SiZICPHAst DHEPTETHKA;
paznuuaTh  SBJICHHS (paBHOMEpHOE U  HEPAaBHOMEPHOE TMPSMOJMHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBWKEHHE, CBOOOJHOE TMAaJCHHE T, pPaBHOMEPHOE
JBIDKEHUE TI0O OKPYXHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE JBWKEHHE, KOjebaTelbHOe
NMBIDKEHHE (3aTyXalIlIne W BBIHYKJEHHBIE KOJIEOAHWs), PE30HAHC, BOJHOBOE JIBIKCHHE,
OTPaXECHHE 3BYKa, NPIMOJMHEHHOE pPACIpPOCTPAHEHHE, OTPAXKEHHWE M TMpEJIOMIICHHWE CBETa,
MOJTHOE€ BHYTPEHHEE OTPAKEHHE CBETa, Pa3JIOKCHHE OEJIOT0 CBETa B CIEKTP M CIIOKEHHUE
CIEKTPaJIbHBIX IIBETOB, TUCIEPCHS CBETA, €CTECTBEHHAs PaTMOAKTHBHOCTh, BO3HHKHOBEHHE
JUHEWYATOTO CIEKTpa HW3IIyUYEHHUs) IO ONMHUCAHWUI0O HMX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JTaHHOE (PU3NUECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (U3MYECKUX SIBICHUN B OKpyXKaroleM Mupe (B ToM
yucie (pu3nyuecKue SBJICHUS B MPUPOJE: NMPWIMBBI U OTIUBHI, JIBIXKeHHE MaHeT CosiHedHON
CUCTEMBI, PEaKTUBHOE JBM)KECHUE MKUBBIX OpPraHU3MOB, BOCIHPHUITHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSCEHHE, CEHCMHUYECKHE BOJHBI, I[yHAaMHU, 3XO, LBETa TEJ, ONTHYECKHE SIBIICHHUS B
npupoje, OHOJOTHMYECKOe MACWCTBUE BUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
U3ITy4YeHUHN, €CTeCTBEHHBIM paJWOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PpPaTUOAKTHBHOE
W3JIy4eHHE MPUPOJHBIX MHUHEPAIOB, ACHUCTBUE pPATMOAKTHBHBIX H3IYYEHHI HAa OpraHu3M
4elioBeKa), MPU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 3a7auy B y4eOHYIO, BBIICNIATh CYLICCTBEHHbIE
CBOMCTBA (IPU3HAKHU) (PU3UUECKHX SBIICHUH;
ONHCHIBATh M3y4YCHHBbIE CBOWCTBAa Tel M (U3MUECKUE SBICHUS, HCIONb3yd (usnueckue
BEITUYMHBI (CpEHSSl U MTHOBEHHAs! CKOPOCTh Tella MPU HEPABHOMEPHOM JIBIXKEHUH, YCKOPEHUE,
nepeMenieHue, IyTh, YIJIOBas CKOPOCTh, CWja TPEHUs, CUJla YIPYrOCTH, CHJIA TSHKECTH,
YCKOpEHHE CBOOOTHOTO MaJieHUsl, BEC Tela, MMITYJIbC Tela, UMIYJIbC CHIIbI, MEXaHUYecKas
paboTa ¥ MOIIHOCTh, MOTEHIMAbHAS YHEPrus Tela, MOJHATOTO HAaJ TMOBEPXHOCTBHIO 3EMIIH,
MOTEHIMAaIbHAs HEPrUsl CXKAaTOM MPYXKUHbI, KUHETHYECKas SHEPrus, IMOJIHAs MEeXaHW4YecKas
SHEprus, Mepuoj M 4YacToTa KoJieOaHWid, JJIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCThb CBETa, IMOKa3aTellb NPEJIOMJIEHUsl Cpelbl), MPU ONUCAHWU NPABUIBHO TPAKTOBATH
(bu3nyecKuit CMBICT UCHIONIB3YEMbIX BEIMYUH, 0003HAUYECHUS U €IUHUIIBI (PU3MUECKUX BEIMYUH,
HaXOJUTh (OPMYIIBI, CBS3BIBAIONINE AAHHYIO (DU3UYECKYIO0 BEIMYMHY C JPYTUMH BEJIMYUHAMHU,
CTPOUTH TPaPUKU U3YYECHHBIX 3aBUCUMOCTEH (DPU3MUECKUX BEINYNH;
o XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS U TPOIIECCHI,
WCIOJNBb3ysl 3aKOH COXPAaHEHMsS] DSHEPrHMHM, 3aKOH BCEMUPHOTO  TATOTEHUs, NPUHIUI
CYIIEPIIO3UIMYU CUJI, TPUHIIUI OTHOCUTENbHOCTH ["anuinesi, 3akonsl Hbl0TOHA, 3aKOH COXpaHEHUs
HMMITYJIbCa, 3aKOHBl OTPAXEHUS U MPETOMJICHHS CBETa, 3aKOHbI COXPAaHEHUs 3apsi0BOrO U



MacCOBOTO YHCEJI MPH SIIEPHBIX PEAKLHUAX, IIPH ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y 3aIIMCHIBATh €r0 MaTeMaTHYECKOE BBIPAKEHHE;

OOBSICHATH (PU3UYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHTyalui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISITH IPUYUHHO--CIICICTBEHHBIC CBSI3U, CTPOUTH
oO0BsicHEHHE M3 2—3 JIOTUYECKUX IIArOoB C OMOpPOW Ha 2—3 M3YyYCHHBIX CBOWCTBA (PH3UYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyeTHbIC 3a7aun (ONMUPAOIIKMECS HAa CUCTEMY U3 2—3 ypaBHEHHIl), UCIIOIB3Ys 3aKOHBI
u GOpMyINbI, CBA3BIBAIOMINE (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/aud
3alUCBHIBATh KPATKOE YCIIOBUE, BBISBIISATH HEAOCTAIOUINE WIIM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJWMBIC Uil PpEIICHHUS, IMPOBOJUTH pAcueThl M OILICHUBAThH
PEATMCTUYHOCTH MOJTyYCHHOTO 3HAUCHUS (PU3HUECKON BEMYNHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIIMTh TNPH TMOMOIIN (PHU3HMUYECKUX METOJIOB,
UCTIOJNIb3Yysl OMHUCAHWE WCCIIEAOBAHMS, BBIACTATH IPOBEpSEMOE MPENOI0KEHNE, OIECHHBATDH
MPaBUIBHOCTh TOPSAKA TPOBEACHUS HCCIEIOBAaHUS, JelaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIMTH OMBITHI IO HAONIOJCHUIO (DU3UYECKUX SIBICHUHW WM (U3HUECKUX CBOWCTB TeIl
(m3ydyeHue BTOpOTrO 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS OSHEPTHH, 3aBHCUMOCTBH IEpHOJIA
KOJICOaHUH TIPY)KUHHOTO MAasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPY)KUHBI 1 HE3aBUCHMOCTD OT
aAMILTUTYIBI MaJIbIX KOJeOaHWH, TPSIMOJIMHEWHOE PacpOoCTpaHEHHEe CBETa, PassioKeHHEe Oeoro
CBETa B CIEKTpP, M3YUYCHUE CBOWCTB M300pakK€HUS B INIOCKOM 3epKaje U CBOHCTB M300pakeHUs
npeaMeTa B cOOMparomieil JTuH3e, HaOMI0IeHUE CIIONTHBIX U JIMHEHYATHIX CIIEKTPOB U3JTyUCHHUS ):
CaMOCTOSITEIPHO COOMpATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHUs, OMMUCHIBATH X0/
OTIBITA U €r0 Pe3yibTaThl, (POPMYIHUPOBATH BHIBOJIBI;

MPOBOJUTH NMPH HEOOXOIMMOCTH CEpHIO MPSMBIX M3MEPEHUM, OINpenaesssi cpeiHee 3HAaueHUe
n3MepsieMoil BeMMYuHbI ((DOKYCHOE PACCTOSTHHE COOMparoIiel JIMH3bI), 000CHOBBIBATH BBHIOOD
crioco0a n3MepeHust (M3MEpPHUTEIIBHOTO MPUOopa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYUH C HCIOJB30BAaHHUEM MPIMbBIX
U3MepeHuil (3aBUCUMOCTh IIYTH OT BPEMEHU

P PaBHOYCKOPEHHOM JBM)KEHMM ©Oe€3 HaualbHOM CKOpPOCTH, TMepHoja KoJjebaHui
MaTeMaTHYeCKOro MasTHUKA OT [UIMHBI HUTH, 3aBUCHUMOCTH yrja OTpa)K€HHs CBeTa OT yria
MaJeHUs ¥ yriia MpeJoMJIeHHs OT yria NaJeHus): MIaHUPOBaTh UCCIIEOBAHKUE, CAMOCTOSATEIBHO
coOuparh YCTaHOBKY, (DUKCHpPOBaTh pe3yldbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUECKHUX
BEJTMYMH B BUJIE TaONHII U TpadUKOB, AeNaTh BBIBOABI IO PE3yabTaTaM UCCIEI0BAHUS;
MIPOBOJUTH KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIMYUH (CPEAHSsI CKOPOCTh U YCKOPEHHUE Telna
P PaBHOYCKOPEHHOM JBW)XCHHHU, YCKOPEHHE CBOOOJHOTO MaJIeHUs, JKECTKOCTh MPY>KUHBI,
KO3 (GUIIMEHT TpeHHs] CKOJBKEHMs, MeXaHWdeckas pabdoTa M MOIIHOCTb, 4acTOTa U TEPHUOJ
KojeOaHUi MaTeMaTH4eCKOro M MPYKUHHOTO MAasTHUKOB, ONTHUYECKas cuia coOuparomen
JUH3bI, PAJMOAKTUBHBIN (OH): MIaHUPOBATh H3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO
YCTaHOBKY U BBITIOJTHATH U3MEPEHHUSI, CIeAYs MPEI0KEHHOW HHCTPYKIIUHU, BEIYUCISATh 3HAUCHUE
BETMYMHBI W aHAJIM3UPOBATh TMOJNyYEHHBIC PE3yNbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTU
U3MEPEHUN;

coOuroIaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;
pa3nuyaTth OCHOBHBIE MPHU3HAKK HM3YyYCHHBIX (DU3UYECKHX MOJENei: MaTepuaibHas TOYKa,
abCOTFOTHO TBEPOE TEJO, TOUSHYHBIN UCTOYHHUK CBETA, JTyd, TOHKAs JIMH3A, IUITAHETapHas MOJETh
aToMa, HyKJIOHHAsI MOJIe]Ib AaTOMHOTO SI/pa;

XapaKTepU30BaTh MPHUHIIMIILI JCHCTBHUS W3y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C



OMopoil Ha WX OmMHMCaHUs (B TOM YHCIE: CIUAOMETP, JATUYUKU TIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakera, »5XOJOT, OYKH, IepUcKor, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, Kamepa BuibcoHa), MCmonp3ys 3HaHHA O CBOMCTBaX (PU3MUECKHX
SBIICHUH U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

UCTIOJB30BATh CXEMBl M CXEMaTHYHBIE PHUCYHKHM W3YYCHHBIX TEXHUYECKUX YCTPOICTB,
W3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTUYECKUX TIPOIECCOB TPU pEIIeHHH Yy4eOHO--
MPAKTUYECKUX 3a]ad, ONTHYECKUE CXEMBI JUIS MOCTPOCHHS U300paXKEHHUH B IJIOCKOM 3€pKaie U
coOuparoIei JuH3e;

MPUBOANTH MPHUMEPH! (HAXOIUTh HMH(POPMAIUIO O MpUMepax) MPAKTHYECKOrO HCIOJIb30BAHUS
(U3HYECKUX 3HAHHUI B TIOBCETHEBHOM KU3HU I 00ecrieueHrs 0€30TaCHOCTH TpY 0OpaIleHuu C
npubopaMu W TEXHWYECKHMHU YCTPOIMCTBAMH, COXPAaHEHHS 3/I0pOBBbS M COONIOACHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH Cperie;

OCYIIECTBIISITh MOWCK WHPOpPMAUU (PU3NYECKOTO cojepkaHus B MIHTEpHETe, caMOCTOsTEIHHO
(bopMynHpysl TIOMUCKOBBIM 3ampoc, HAXOAWUTh IMYTH OIPENEICHUSI JOCTOBEPHOCTH IOJy4CHHOH
nHGOpMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUN M IOTIOJTHUTEIHHBIX UICTOYHHUKOB,;

WCTIONb30BAaTh TPH BBITIOJHEHWH YYEOHBIX 3aJaHUi HAyYHO--TIOMYJSIPHYIO JIHTEPATypPy
(U3NIECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTepualbl, pecypchl ceTn HTepHeT, BIaneTh
MpreMaMHl KOHCIIEKTHUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM W3 OJHOM 3HAKOBOU
CUCTEMBI B JIPYT'yIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE WH(POpPMAIUU U3
HECKOJIKUX HMCTOYHHKOB (DPH3MUECKOTO COJEPKaHUs, IyOIMYHO TPEACTABIATh PE3YIbTaThI
MPOEKTHOM WJIM HCCIENOBATENbCKONW JEATENbHOCTH, MPU OSTOM T'PaMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATHIHBIN amapar u3y4yaemMoro paszena (pU3uKd U COMPOBOKAATH BHICTYILNICHUE
MPE3CHTAIMEH C YUETOM 0COOCHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KosuuecTBO 4acoB
Ne Haumenosanue pas1e10B 1 TeM Kourtpoabubie| IIpakTuueckue  I/IEKTPOHHBIE (MH(POBLIE)
n/n nporpamMMel Bcero paGoTsI paGoThI o0pa3oBaTe/bHBIE PeCypChI
Pa3nen 1. ®u3uka u eé poJib B MO3HAHUY OKPY:KAIOIIEr0 MUPa
11 ®dusurka - HayKa o pUpoJIe 2 bubnuoreka [IOK
https://m.edso0.ru/7f416194
1.2 dOu3nyecKne BeTUNIHHBI 2 1 bu6moreka [IOK
https://m.edso0.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIN METO]T TO3HAHUS 2 1 bubnuoreka [IOK
https://m.edsoo0.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHavabHbIE CBeIeHUSI 0 CTPOEHUM BelllecTBA
2.1 Ctpoenue BemiecTpa 1 bu6moreka [IOK
https://m.edsoo0.ru/7f416194
2.2 JBrykeHre 1 B3aMMOICHCTBUE YaCTHUI] 2 1 bu6moreka [IOK
BeIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHHe ¥ B3aHMOAEHCTBHE Te
3.1 MexaHn4decKkoe ABIKCHUE 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK



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

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

3.3 Cuna. Buns! cun 14 2 bubmmoreka [JOK
https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBieHne TBepAbIX TeJ, ;KHIKOCTEl U ra3oB
4.1 [asnenue. [lepenaya naBineHus TBEPIAbIMU 3 bubmrorexa IIOK
TeTaMH, KUIKOCTAMH ¥ Ta3aMH https://m.edso0.ru/7f416194
4.2 JlaBneHune KuaKoCcTH 5 bubnmuorexa [JOK
https://m.edso0.ru/7f416194
4.3 ATMoOcdepHOe TaBIeHNe 6 bubnmorexa [IOK
https://m.edso0.ru/7f416194
4.4 JleiicTBHE )KUIKOCTH U Ta3a Ha OTPY)KEHHOE 7 3 Bub6nnoreka IIOK
B HUX Teso https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTa u MOIIHOCTB. DHepPrusi
51 PaboTa 1 Mo1HOCTH 3 1 bu6moreka [IOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubnuoreka [IOK
https://m.edso0.ru/7f416194
5.3 MexaHu4eckast SHeprus 4 1 bubnmoreka [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12



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

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM Koutposbhbie | IpakTHyeckue (uudposbie)
IporpaMMel Bcero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
Paznen 1. TensioBble siBieHMSsI
11 CrpoeHue u cBOMCTBA BEILIECTBA 7 bubnuoreka [IOK
https://m.edsoo.ru/7f4181c
e
12 TemoBbIe mporiecchbl 21 1 5 bubnuoreka [IOK
https://m.edsoo.ru/7f4181c
e
Hroro mo paznery 28
Pa3nen 2. DiiekTpryecKkue U MATHUTHbIE SIBJIEHUSA
2.1 DJIeKTPUYECKHUE 3apsiibl. 3apsHKCHHBIE Tea 7 1 bubmmoreka IIOK
¥ MX B3aHMO/IEHCTBHE https://m.edsoo.ru/7f4181c
€
2.2 [TocTOSTHHBIN IEKTPUICCKUN TOK 20 1 7 bubnuorexa [JOK
https://m.edsoo.ru/7f4181c
e
2.3 MarHuTHBIC SIBICHUS 6 1 15 bubmuorexa [JOK
https://m.edsoo.ru/7f4181c
e
2.4 DNEeKTpOMAarHuTHask UHIYKIHS 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
e
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5
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9 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM Koutposbhpie| TIpakTndeckue (uudposbie)
NporpamMmsl Bcero padoThI padoThI o0pa3oBare/ibHbIE
pecypchbl
Pa3znen 1. Mexanuveckue siBJIeHHs
11 MexaHHUuecKOe ABHKSHHE U CIIOCOObI ero 10 1 bubanoreka IIOK
ONMCARMSI https://m.edsoo.ru/7f41a4a6
1.2 B3aumoericTBre Ten 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4yeckue KoJae0aHUsSI M BOJIHBI
2.1 MexaHn4eckre KoueOaHus 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKue BOJTHBL. 3BYK 8 1 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3jaen 3. DjaekTpoMarHuTHOE 1MoJIe M 3JIeKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 2 bubinorexa LIOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AABJIEHUSA
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 bu6nuoreka [LIOK



https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI ¥ OTITUYECKUE TPHOOPHI 6 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxenne 6eoro cBera B CIICKTP 3 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 5. KsantoBbie siBjieHus
5.1 Hcnyckanne 1 OryionieHue cBeTa aToOMOM 4 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO si/ipa 6 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
53 SnepHbie peakun 7 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [ToBTOpUTEIHLHO-0000IAKO M MOTY/Ib
6.1 [ToBTOpEeHUE 1 0000IIEHNE CONEPIKAHMS 9 2 bubmorexa LIOK
Kypea Qusuky 3a 7-9 Kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27



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

7 KJIACC
Ne i/n Tema ypoka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘1 Hd)mm(a — HayKa o npupoje. SBnenus npupoasl. Pu3ndecKue sIBICHUS H 1 ‘
‘2 HMexaHquCKHe, TEIUIOBBIC, SJIEKTPHUUECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC SIBJICHUS H 1 ‘
‘3 Hd)mnqecxne BEJIMYMHBI U UX U3MEPEHUE H 1 ‘
4 Ypok-uccnenosanue "M3mepenue reMneparypbl Ipy NOMOIIU KUIKOCTHOTO TEPMOMETPA U TaTYMKA 1
Temneparyps!"”
5 Kak ¢m3uka u apyrue ecrecTBEHHbIE HAYKH U3YJatoT Ipupoay. EcTecTBeHHOHAaydHBIN METO/I TTO3HAHUSI. 1
Onucanne PU3NUECKUX SBICHUN C TTIOMOIIBIO MOJIEeH
6 Ypoxk-uccnenoBanue "[IpoBepka rumoTe3sl: JaTbHOCT MOJETA MIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, 1
4yeM 0OoJIbIIe BhICOTA IMycKa"
‘7 HCTpOGHI/Ie BemecTBa. OMBITHI, T0Ka3bIBAIOIIUE TUCKPETHOE CTPOSHHUE BELIECTBA H 1 ‘
‘8 HI[BI/I}KeHﬂe YaCTHUII BEIECTBA H 1 ‘
‘9 HypOK-I/ICCHeI{OBaHI/Ie «OnBITHl IO HAOIIOJICHUIO TEINIOBOTO PACIIUPEHUS Ta30B» H 1 ‘
‘10 HArperaTHLIe COCTOSIHHUS BEIIECTBA H 1 ‘
11 B3aumocBs3b Mex/1y CBOMCTBaMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSX U X aTOMHO MOJIEKYJISIPHBIM 1
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUIN BO/IbI
‘12 HMeX&HI/I‘{eCKOC IBUKeHNe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBMKCHHE H 1 ‘
‘13 HCKOpOCTB. Enunuiiel ckopoctu H 1 ‘
‘14 HPacqu IIyTH U BPEMEHM JIBUKCHUS H 1 ‘
‘15 HI/IHepuH;I. 3akoH uHepuuu. B3zanumoaencTBre TeN Kak MIPUYMHA U3MEHEHUS CKOPOCTH JIBH)KEHUS TeT H 1 ‘
‘16 HHJ‘IOTHOCTB BeecTBa. Pacuer Macchl 1 00beMa Tena Mo ero MIOTHOCTH H 1 ‘
‘17 HHaGopaTopHaﬂ pabota «OnpezeneHue MIOTHOCTH TBEPIOTO TEIa» H 1 ‘
‘18 HPCI_HGHI/IC 3aga4 0o teMe "IInoTHOCTE BemiecTBa" H 1 ‘
‘19 HCI/ma KaK XapaKTepUCTHKa B3auMoAeicTBHs Ten. Cuna ynpyroctu. 3akoH ['yka H 1 ‘




Ne i/nt Tema ypoka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘20 HJIa6opaTopHaﬂ pabora «/3yueHne 3aBUCUMOCTH pacTsoKeHHs (IeopMaliui) Npy>KUHBI OT TPUIT0KEHHON CHITBD) H 1 ‘
‘21 HHBneHI/Ie taroteHus. Cuma TSHKECTH H 1 ‘
‘22 HCB;BL MEXy CUJION TsbKecTH U Maccol Tena. Bec tena. Pemenue 3anay no teme "Cuna TsoxecT" H 1 ‘
‘23 HCI/ma TSDKECTH Ha JPYrux IaHetax. Gu3ndeckne XapakTePUCTHKH IJIAaHET H 1 ‘
‘24 HI/I3MepeHHe cwit. Jlnaamomerp H 1 ‘
‘25 HBec tena. HeBecomocTh H 1 ‘
‘26 HCJ‘IO)KGHI/I@ JIBYX CHJI, HAIIPaBJIEHHBIX MO0 OJHOU NMpsAMOM. PaBHOIENCTBYIOIIAs CUIT H 1 ‘
‘27 HPemeHHe 3aaa4 no teme "PaBHoaelncTByrOnas cui" H 1 ‘
‘28 HTpeHI/Ie CKOJIB)XKCHHS ¥ TPEHUE TTOKOs. TpeHre B MPUPOIe U TEXHUKE H 1 ‘
29 JlabopaTtopHas pabora «3y4eHre 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHSI OT CHJIBI IaBJICHUS U XapaKTepa 1
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
‘30 HPGI_HCHI/IC 3a/1a4 Ha OTPEJICIICHHE PABHOICHCTBYIOIIEH CHJIBI H 1 ‘
‘31 HPGI_HCHI/IC 3ama4 o TeMam: «Bec tenay, «I'paduueckoe nzodpaxenue cumy, «Cunbl», «PaBHOICHCTBYIOMAS CHIT) H ‘
32 KonTpomnsHas pabora o tTemam: «Mexanudeckoe qBuxkeHHe», «Macca, IoTHOCTBY, «Bec Tenay, «I"paduueckoe 1
n3zo0paxenue cumy, «CHIb
‘33 HZ[aBneHI/Ie. CrnocoObl yMEHBIIEHUS U YBEJTUUEHUS J1aBICHUS H 1 ‘
‘34 HZ[aBJIeHI/Ie ra3a. 3aBUCUMOCTbD JaBJICHUA Ta3a OT 00bEMa, TeMIEPaTyphI H 1 ‘
‘35 HHepenaqa NaBJeHUs TBEPBIMU TEJIAMU, )KUJIKOCTSIMH U ra3amu. 3akoH [lackans H 1 ‘
‘36 HZ[aBJIeHI/Ie B )KMJIKOCTH U T'a3€, BbI3BAHHOE JICHCTBUEM CHUJIBI TSDKECTU H 1 ‘
‘37 HPCI_HGHI/IC 3a7a4 Mo TeMe «JlaBneHue B XKUIKOCTHU U raze. 3akoH Ilackamsa» H 1 ‘
‘38 HCOO6H.[EIIOH_[I/ICC}I COCY/IbI H 1 ‘
‘39 HFI/IL[paBJII/IquKI/Iﬁ pecc H 1 ‘
‘40 HMaHOMeTpBI. ITopiiHeBOH KUAKOCTHBIM HACOC H 1 ‘
‘41 HATMOC(bepa 3emiu. [IpyuunHbI CylIecTBOBaHUS BO3IYIIHON 0007104KH 3eMiii. 3aBUCUMOCTb aTMOC(HEPHOTO H 1 ‘




Ne i/nt Tema ypoka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘ H)laBJIeHHs{ OT BBICOTHI HaJl YDOBHEM MODSI H ‘
‘42 HBec BO3ayxa. ATMOoc(hepHOe JaBiIeHUE H 1 ‘
‘43 HI/I?.MepeHHe atMocdeproro nasienus. OnbiT Toppuuernm H 1 ‘
‘44 H3aBI/ICI/IMOCTB aTMoc(epHOro JaBJiI€HUsS OT BBICOTHI HAaJl YDOBHEM MODSI H 1 ‘
‘45 HBapOMeTp-aHepoml. ATMochepHOe TaBlIeHHe Ha Pa3IMYHBIX BBICOTAX H 1 ‘
‘46 HPemeHHe 3ama4 o Teme "ATtmocdepHoe naBieHue" H 1 ‘
‘47 H}leﬁCTBHe KUJKOCTH U ra3a Ha IOTPYyKEHHOE B HUX TeJI0. ApXUMEA0Ba CHIIA H 1 ‘
‘48 HJIa6opaTopHasI pabota «OnpeneneHne BHITAIKABAIOIICH CHIIBI, IEUCTBYIONIEH HA TEJIO, TOTPYKEHHOE B )I(I/I)IKOCTB»H 1 ‘
49 JlabopaTtopHnas pabota 1o Teme «lccnenoBanre 3aBUCUMOCTH Beca Tea B BOJIe OT 00bEMa MOTPYKEHHOH B 1
KHUJKOCTb YaCTU TEJIa»
‘50 HHJ‘IaBaHI/Ie Tem H ‘
51 JIaboparopHas padota "KoHCTpynpoBaHUe apeoMeTpa UM KOHCTPYHPOBAHHE JIOJKU U OIpe/ieiIeHE e
rpy30n0abEMHOCTH"
‘52 HPGI_HGHI/IC 3aja4 o reMaM: «llnaBanue cynoB. Bo3nyxormiaBanuey, «JlaBneHue TBEpabIX TEN, )KUIKOCTEH U Ta30B» H 1 ‘
‘53 HMexaHI/I‘ICCKa}I pabota H 1 ‘
‘54 HMOI_HHOCTB. EnuHuIer MomuocTH H 1 ‘
‘55 HYpOK-I/ICCHeI[OBaHI/Ie "Pacy€T MomHOCTH, pa3BUBaeMO#l P MOabEME 110 JiecTHUIIE" H 1 ‘
‘56 HHpOCTbIe MexaHu3Mbl. Peruar. PaBHoBecue cuil Ha ppryare H 1 ‘
57 KonTponpHas pabota o Teme «J/laBieHue TBepAbIX Tel, KHUIKOCTEN U ra3oB» / Beepoccuiickas mpoBepoyHast 1
pabota
58 PezepBHblil ypok. PaboTa ¢ Tekctamu 1o Teme «/laBieHne TBEPABIX Tel, )KUAKOCTeH U razoBy / Beepoccuiickas 1
IIpoBepoyYHas pabora
‘59 Hquam B TEXHHKe, ObITY U npupoje. JlabopaTopHas pabdota «VccnenoBanue ycaoBUN paBHOBECHS pbluaray H ‘
‘60 HPCI_HCHI/IC 3a]1a4 10 TeMe «Y CJI0BHS pAaBHOBECHSI phlUara» H ‘
‘61 HKoa(b(bHuHeHT MOJIE3HOTO AeHCTBHs Mexanu3Ma. Jlabopatopnas padora «M3mepenue KI1J] HaknoHHOM H ‘




Ne i/m Tema ypoxka ‘KOJII/I‘IGCTBO 4acoB

‘ Bcero
‘ HHJIOCKOCTI/I» H
‘62 HPemeHHe 3ama4 1o teMe "Paborta, MmomHOCTh, KIT/1" H 1
‘63 HMexaHquCKax sHeprusi. KuneTndeckas v MoTeHIMATbHAS SHEPTUS H 1
‘64 H3aKOH COXpaHEHUS! MEXaHNYECKOU SHEPTUU H 1
65 YPOK-3KCIIEpUMEHT 10 TeMe " IKCIEPUMEHTAIBLHOE ONPEACIICHUE N3MEHEHHUS! KHHETUYECKON U MOTEHIIMAIbHOU 1

SHEPIrUU MPY CKATHIBAHUU TeJla 0 HAKIIOHHOMW MJIOCKOCTH"

‘66 HKOHTponLHasI pabota 1o Teme «PaboTa U MOIITHOCTE. DHEPT U H
‘67 HPezepBHmﬁ ypok. Pabora ¢ Tekcramu 1o Teme "MexaHndeckoe IBUKeHHE" H
‘68 HPe3epBHLH71 ypok. Pabora ¢ rexcramu no teme "Pabora. MomnocTs. Oneprus” H
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8 KJIACC

Ne /it Tema ypoka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘1 HOCHOBHHe TIOJIOKEHHSI MOJIEKYJISIPHO-KHHETUIECKOM TEOPUH U MX OTIBITHBIC TIOITBEPK ICHHSI H 1 ‘
‘2 HMacca U pa3sMep aTOMOB M MOJIEKYJI H 1 ‘
‘3 HMoz[eJm TBEPJIOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSIHUMN BEIECTBA H 1 ‘
4 OObsicHEHHE CBOMCTB TBEPJIOTO, KUIKOTO ¥ Ta3000pa3HOTO COCTOSIHUM BEIIECTBA HA OCHOBE TMOJIOKEHUHN 1
MOJIEKYJISIPHO-KHHETUIECKON TEOpUH
‘5 HKpI/ICTaJ'IJ'II/I'-IeCKI/Ie 1 aMopdHBIE Tena H 1 ‘
‘6 HCMaqHBaHHe U KamUIpHOCTh. [I0BepXHOCTHOE HATSHKEHHE H 1 ‘
‘7 HTennmsoe paCIIMPEHUE U CKATHE H 1 ‘
‘8 HTeMnepaTypa. CBsi3b TEMIIEPATyphl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTHII H 1 ‘
‘9 HBHYTpeHHSISI sHeprusi. CriocoObl H3MEHEHUS BHYTPEHHEH dHEPTUH H 1 ‘
‘10 HBI/II[I)I TerIonepe1aun H 1 ‘
11 VYpok-koHpepennus "[IpakTruueckoe UCHIOIb30BaHUE TEIJIOBBIX CBOMCTB BEIIECTB U MaTepUaIoOB B LENIIX 1
sHeprocoepekeHus"
‘12 HKOJ‘II/I‘ICCTBO TEIUIOTHL. Y AeIbHASA TEIIIOEMKOCTD H 1 ‘
‘13 HYpaBHeHI/Ie TerIoBoro 6ananca. TemnooOMeH U TEMI0BOe paBHOBECHE H 1 ‘
‘14 HJIa6opaTopHa;I pabora "HccnenoBanue sIBICHUS TEINIOOOMEHA IMPU CMEITUBAHUK XOJIOAHOU U TOpsiueii BOBI" H 1 ‘
‘15 HPacqu KOJIMYECTBa TEIIOTHI, HEOOXOAMMOTO IJIs HarpeBaHus Tella U BBIJIEISIEMOT0 UM MPU OXJIXKICHUH H 1 ‘
‘16 HHa6opaTopHa;I pabota "OnpeneneHue yaeabHOM TEMI0OEMKOCTH BelecTBa" H 1 ‘
‘17 HBHeprI/I;I TOILIMBA. Y IebHAsI TEMJIOTA CTOPAHUS H 1 ‘
‘18 HHJ‘IaBJ‘IeHI/Ie U OTBEp/JCBaHNE KPUCTAIIIMUECKUX Tell. Y IeNibHasl TEeIUI0Ta IIaBIeHUs H 1 ‘
‘19 Hﬂa6opaTopHa;I pabota "OnpeneneHue yaelbHOM TEMIOTHI MIaBJIeHUS JIbaa" H 1 ‘
‘20 HHapOO6pa3OBaHI/Ie u KoHAeHcanus. Mcnapenue H 1 ‘
21 Kunenue. Y nenbHas Temiora napooOpa3oBaHus U KOHAEHCALUU. 3aBUCUMOCTb TeMIIEpaTypbl KUTIEHHUS OT 1

aTMOC(EpHOTO JaBJICHUS




Ne i/nt Tema ypoxka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘22 HBJI&)KHOCTI) Bo3nyxa. JlabopaTopHas pabota "OnpenereHue OTHOCUTEILHOM BIQKHOCTH BO3ayxa" H 1 ‘
‘23 HPemeHHe 3aJ1a4 Ha OIPEJICIICHIE BIIAYKHOCTH BO3/IyXa H 1 ‘
‘24 HHpI/IHHI/IHBI paboTsl TerIoBbIX ABUrateneif. [laposas TypOuna. JIBUrarenab BHyTPEHHEIO CropaHus H 1 ‘
‘25 HKH}I TEIJIOBOTO ABUTaTENs. TeIoBbIe IBUraTEIN U 3aIUTa OKPYKAIOIIEH CpeIbl H 1 ‘
‘26 H3aKOH COXpaHEHUs U MpeBpallleHusl SHEPTHH B TEIUIOBBIX Mpolieccax H 1 ‘
‘27 HHO)IFOTOBKa K KOHTpOJIbHOHU padoTe mo Teme "TernoBble sBieHus. Mi3MeHeHne arperaTHbIX COCTOSIHUN BenjecTa" H 1 ‘
‘28 HKOHTpOJ'IBHaSI pabota o Teme "TermtoBsie siBieHUs. MI3MeHeHre arperaTHpIX COCTOSTHUM BemecTBa' H 1 ‘
‘29 HBneKTszaum Ten. JIBa pojia 2IIeKTPUIECKHX 3apsiioB H 1 ‘
‘30 HypOK-I/ICCJ'IGIIOBaHI/Ie "DrekTpu3aIus Tea MHAYKIUEH U PYU COMPUKOCHOBEHUN" H 1 ‘
‘31 HB3aI/IMoILeI710TBI/Ie 3apspKeHHBIX Tell. 3akoH Kynona H 1 ‘
‘32 HBneKTquecxoe nosie. HanpsskeHHOCTh AEKTPUYECKOTOo 1oJIsl. [IpuHIMI Cynepno3uiuy JIEKTPUUECKUX MOJIeH H 1 ‘
‘33 HHOCI/ITCJ'II/I AIEKTPUUYECKUX 3apsA/I0B. DJIeMEHTapHbIN 3apsa. CTpoeHue atoma H 1 ‘
‘34 HHpOBOI{HI/IKI/I U IUPJIEKTPUKH. 3aKOH COXpPaHEHHUsI AIIEKTPUUYECKOTO 3apsiia H 1 ‘
‘35 HPGI_HGHI/IC 3a/la4 Ha IPUMEHEHHE CBOMCTB AIEKTPUUYECKUX 3apsI0B H 1 ‘
‘36 HBneKTpI/IquKHﬁ TOK, YCJIOBHSI €T0 CyIIECTBOBaHUS. VICTOUHUKH AIEKTPUUYECKOTO TOKA H 1 ‘
‘37 HZICIZCTBI/I;I ANEKTPUYECKOTO TOKa H 1 ‘
‘38 HYPOK-I/ICCHC,Z[OBEIHI/IG "JleiicTBHE IEKTPUUYECKOTO OISl HA TPOBOAHUKHU U TUIIIEKTPUKHU" H 1 ‘
‘39 HBJIeKTpI/IquKI/Iﬁ TOK B METaJUIaX, JKHAKOCTIX U ra3ax H 1 ‘
‘40 HBJIeKTpI/IquKas[ LIENb U €€ COCTaBHBIE YaCTH H 1 ‘
‘41 HCI/ma Toka. JlabopaTtopHas pabota "M3mepeHue u peryinpoBaHue Cuiibl TOKa" H 1 ‘
‘42 HBneKTpI/IquKoe HanpsbkeHue. Boastmerp. JIaboparopHas padota "V3MepeHue U peryiupoBaHue HanpsikeHus" H 1 ‘
‘43 HConpOTHBneHHe IIPOBOJHMKA. Y IEIBHOE CONTPOTUBIIEHUE BELIECTBA H 1 ‘
44 JlaGopaTopHas paboTa "3aBHCHMOCTB JIEKTPUUYECKOTO CONPOTUBIICHUS IPOBOTHUKA OT €TI0 JJIHHBI, IUIOIIA I 1

MOINEPEYHOI0 CeUeHUs U Marepuana"




Ne i/nt Tema ypoxka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘45 H3aBI/ICI/IMOCTB CWJIBI TOKA OT HamnpsikeHus. 3akoH OMa A1 yJacTKa Lenu H 1 ‘
46 JlaGoparopHas padota "lMccrnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UYILETO Yepe3 PE3UCTOpP, OT CONPOTUBIICHUS 1
pe3ncTopa U HanpsKeHUs Ha pe3uctope”
‘47 HHOCHeHOBaTenLHoe 1 apaIeIbHOE COCTMHEHHUS TPOBOTHUKOB H ‘
48 JlabopaTtopHnas pabota "IIpoBepka nmpaBuia CI0KEHUsI HAMPSDKEHUM MPU TIOCIIEIOBATEIFHOM COSTUHEHUH JBYX
pe3uctopon”
‘49 HJIa6opaTopHasI pabota "IIpoBepka mpaBwIa JUIsl CHIIBI TOKA TIPU MapaIeTbHOM COCIMHEHUH PE3UCTOPOB" H 1 ‘
‘50 HPemeHHe 3a71a4 Ha MpUMEHEeHHe 3akoHa OMa 71 pa3IMyHOrO COECTMHEHUS TPOBOJHUKOB H 1 ‘
‘51 HPa60Ta Y MOIIIHOCTB AJIEKTPHUECKOTO ToKa. 3akoH J[xoyms-JIenma H 1 ‘
‘52 HJIa6opaTopHaﬂ pabota "OnpeneneHue pabOTHI M MOITHOCTH 3JIEKTPUYECKOTO TOKa" H 1 ‘
JIEKTPUUECKUE e U MOTPEOUTENN AIEKTPUUECKON SHEPTUH B OBITY. TK MBIKaHU
53 Dne €CcKue 11e OoTpeduTenu 31e €CKoil 2He 0 Kopotkoe 3a aHue 1
‘54 HHOCTOHHHHC MAarHuThl, NX B3aUMOJICHCTBHUE H 1 ‘
‘55 HypOK-I/ICCHGﬂOBaHI/Ie "N3ydeHue nojen noCTosIHHbIX MarHuToB" H 1 ‘
‘56 HMaFHI/ITHOC noJjie. MarautHoe nojie 3eMJId U €ro 3HadyeHue Ui )KU3HU Ha 3eMiie H 1 ‘
OJIFOTOBKA K KOHTPOJIBHOU paboTe 1o TeMe "DNeKTpruuecKue 3apsiibl. 3apsbKeHHBIE Tela U UX B3aUMOJICHCTBHSL.
57 I1 6ote eme "Dne ecKue 3 CHHbIE e 1
[TocTostHHBIN 25IeKTpUYECKHIT TOK"
OHTpOJIbHAs paboTa Mo TeMe "DIeKTpudecKue 3apsabl. 3apsHKEHHbBIE Tella U UX B3auMoecTBus. [locTosHHBIM
58 K 6 C) 3 II 1
anekTpuueckuit Tok" / Beepoccuiickas nmpoBepouHas padbora
e3epBHBII ypok. PaboTa ¢ Tekcramu no Teme "[1oCTOSIHHBIN 3JIeKTPUUECKUN TOK cepoccuiickasi mpoBepoYHas
59 P Pa6 "1 "/B 1
pabota
‘60 HOHLIT Opcrena. MarHuTHOE MOJIe SJIEKTPUUECKOTO TOKa MarHuTHOE MoJie KaTyIIKA ¢ TOKOM H
61 [IpumeHeHne 21eKTpOMarHuToB B TexHUKe. JlabopatopHas pabota "M3ydyeHue neiicTBUs MarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM"
62 DNEeKTPOABUTATEN OCTOSIHHOTO TOKa. VcIoib30BaHre dNIeKTPOoIBUraTeNleld B TEXHUYECKUX YCTPOICTBaX U Ha 1
Tpa"cmnopte. JlabopaTopHas padora "KoHcTpyupoBaHue U u3ydeHUE pabOThI dIEKTpoABUrarens"




Ne i/ Tema ypoxka ‘KOJII/I‘ICCTBO IIaCOB‘

‘ Bceero ‘

‘63 HOHHTH ®apagest. 3akoH 3eKTpoMarHUTHOM UHAYKIUU. [IpaBuio Jlenua H 1 ‘
64 OnekrporeHeparop. CrocoObl MOTYIEHUS AMEKTPUUECKON IHEPTUU. DJIECKTPOCTAHIINN HAa BO30OHOBIIIEMBIX 1

MCTOYHUKAX SHEPTHU

‘65 HHOI{FOTOBK& K KOHTPOJIbHON padoTe 1o TeMe "DNeKTpUUYeCcKre U MarHUTHbIE sIBJIeHUS" H 1 ‘

‘66 HKOHTpOJ‘IBHaﬂ pabota 1o Teme "DIeKTpUIeCKHe U MarHUTHBIC SIBJICHUS" H 1 ‘

‘67 HPezepBHLIfI ypok. Pabora ¢ Tekcramu no teme "TeruoBble siBieHus" H 1 ‘

‘68 HPezepBHLIfI ypok. Pabora ¢ TekcTamu 1o Teme "MarHuTHbIE SBICHUS" H 1 ‘
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9 KJIACC

Ne /it Tema ypoxka ‘KOJII/I‘IGCTBO 4acoB
‘ Bcero
‘1 HMexaHI/ItIGCKoe JBHKeHHue. MarepraibHas TOUKa H 1
‘2 HCI/ICTeMa orcuera. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBIKEHUS H 1
‘3 HPaBHOMepHOC MIPSIMOJIMHEMHOE IBUKEHHE H 1
‘4 HHepaBHOMepHoe psIMOJIMHEHOE nBrKeHne. CpeHsisi U MTHOBEHHAsI CKOPOCTh H 1
‘5 Hpr{MonHHeﬁHoe PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHHUE H 1
‘6 HCKOpOCTb MPSIMOJIMHEHMHOTO paBHOYCKOpPEHHOTO aBMkeHus. ['paduk ckopoctu H 1
7 JlabopaTtopHnas pabota "OrnpeaeneHrne YyCKOPEHHS Tella P PaBHOYCKOPEHHOM JBUKEHUH TI0 HAKIIOHHOW 1
I0CcKOCTH"
‘8 HCBO6OI{HO€ nanenne teir. OneiTe! [ annnes H 1
‘9 HPaBHOMepHoe JIBIDKEHUE 110 OKpykHOCTH. [leprnoa n yactora oOpamienus. JInHeitHas U yriioBas CKOPOCTH H 1
‘10 HHeHTpOCTpeMI/ITenLHoe YCKOpPEHHE H 1
‘11 HHepBHﬁ 3akoH HeroToHa. BekTop cuib H 1
‘12 HBTOpOf/i 3akoH HrroroHa. PaBHOIelicTBYIOIIIAs cHla H 1
‘13 HTpeTI/Iﬁ 3akoH Hrrorona. Cyneprio3uius cui H 1
‘14 HPeI_HeHI/IC 3a/1a4 Ha MPUMEHEHHE 3aKOHOB HbroTOHA H 1
‘15 HCI/ma ynpyroctu. 3akoH I'yka H 1
‘16 HPeI_HeHI/IC 3a1a4 1o reMe «Cuia ynpyroctuw» H 1
‘17 HHa6opaTopHa;I pabota «OnpeaeneHne KeCTKOCTH IPYKUHBI H 1
‘18 HCI/ma TPEHUS H 1
‘19 HPGI_HGHI/IC 3a1ay 1o teMe «Cusa TpeHHs» H 1
‘20 Hﬂa6opaTopHa;I pabota "OnpeneneHue KodpPpUINEHTa TPEHUS CKOIBKEHUS" H 1
‘21 HPCI_HGHI/IC 3aj1a4 1o teMe "3akoHsl Herorona. Cuia ynpyrocrtu. Cuina tpeHus” H 1
‘22 HCI/ma TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHe CBOOOIHOTO MaIeHUs H 1




Ne /it Tema ypoxka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘23 HYpOK-KOH(bepeHuHa "JIBM>KEHHE Tl BOKPYT rpaBUTaliMoHHOrO 1eHTpa (ConHeuHas cucreMa). ['anaktuku" H 1 ‘
‘24 HPeIHeHHe 3ama4 o Teme "Cuiia TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS " H 1 ‘
‘25 HHepBafl KOCMHYECKasi CKOPOCTb. HeBeCOMOCTh U neperpys3ku H 1 ‘
26 PaBHOBecue maTepuanibHOM TOUKU. AOCOTIOTHO TBEPAOE Teo. PaBHOBEeCcHE TBEPAOTO Tema C 3aKPEIIEHHON OChIO 1
BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTn
27 PaBHOBecue maTepuanbHOM TOUKH. AOCOTIOTHO TBEPAOE Teo. PaBHOBECHE TBEPAOTO TeMa C 3aKpEIIEHHON OChIO 1
BpaieHuss. MoMeHT cuiibl. LleHTp TshkecTn
‘28 HPGHIGHI/I@ 3agad o Teme "MomeHT cuibl. LeHnTp Tsokectn"” H 1 ‘
‘29 HHOI{FOTOBK& K KOHTPOJIbHOU padoTe 1o Teme "Mexanudeckoe ABrmkeHne. Bzaumoaeiicrsue ten" H 1 ‘
‘30 HKOHTpOJ‘IBHaﬂ pabora o Teme "MexaHnndeckoe ABMxKeHUEe. Bzaumoaeiicteue Ten" H 1 ‘
‘31 HI/IMnynLc Tena. IMnynbe cuibl. 3aKOH COXpaHEHUSI UMITYJIbCa. YIPYroe U HEyNnpyroe B3auMoICCTBHE H 1 ‘
‘32 HPGI_HCHI/IC 3a/1a4 1o TeMe "3aK0H COXpaHEeHHS UMITyJIbca" H 1 ‘
‘33 HypOK-KOH(bepeHuH;I "PeakTuBHOE ABMKEHUE B IPUPOJIE U TEXHUKE" H 1 ‘
‘34 HMexaHI/I‘ICCKa}I paboTa U MOITHOCTh H 1 ‘
‘35 HPa60Ta CHJIBI TSDKECTH, CHJIBI YIIPYTOCTH U CHIIBI TPSHHS H 1 ‘
36 JlaboparopHas pabota «Onpenenenue paboThl CHIIbI TPEHUS PU PABHOMEPHOM JIBIXKEHUU Tella 1o 1
TOPU30HTAIBHOM MOBEPXHOCTU»
‘37 HCBHSL sHepruu u paboTsl. [loTeHnnanbHas sneprus H 1 ‘
‘38 HKI/IHGTI/I‘ICCK&H sHeprus. TeopeMa 0 KHHETUYECKOM SHEPTUU H 1 ‘
‘39 H3aKOH COXpaHEHUs PHEPTUM B MEXaHUKE H 1 ‘
‘40 HJ’Ia6opaTopHa;I pabota «/3yueHue 3aKOHa COXPaHEHUs SHEPTUN H 1 ‘
‘41 HKone6aTeJILHoe JIBUKEHHE U €r0 XapaKTePUCTUKN H 1 ‘
‘42 H3aTyxalomI/Ie Kojebanus. BeiHyXkneHHbie konebanus. Pesonanc H 1 ‘
‘43 HMaTeMaTquCKHﬁ Y IIPY’KUHHBIN MasiTHUKU H 1 ‘




Ne /it Tema ypoxka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘44 HYpOK-I/IccneILOBaHHe «3aBUCUMOCTD IIEpHOAA KOJIeOaHUMN OT KECTKOCTU IPYKUHBI U MACChI IPy3a» H 1 ‘
‘45 HHpeBpameHHe SHEPruM NMPU MEXaHUUECKUX KOJIeOaHUIX H 1 ‘
‘46 HJIa6opaTopHasl paborta «OnpeneneHne 4acTOThl U MIEPHUOJIa KOJIeOaH MPY>KUHHOTO MasiTHUKa» H 1 ‘
47 JlabopaTtopHnas pabota «IIpoBepka HE3aBUCUMOCTH Mepuoa KojaebaHuii rpy3a, MoABEIIEHHOTO K HUTH, OT MacChl 1
rpy3a»
‘48 HMexaHquCKHe BOJIHBL. CBOMCTBAa MEXaHUYECKUX BOJIH. [Ip0o/10/1bHBIE M TONIEPEYHBIE BOJIHBI H 1 ‘
‘49 HYpOK-KOH(bepeHuHﬂ "MexaHnuecKre BOJIHBI B TBEpAOM Tene. CelicMuuecKkue BOJIHbI" H 1 ‘
‘50 H3By1<. PacnpocTpanenue u oTpaxxeHue 3ByKa H 1 ‘
‘51 HypOK-I/ICCJ'ICILOBaHI/Ie "Habmroienne 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI" H 1 ‘
‘52 Hl“pOMKOCTL 3ByKa M BBICOTA TOHA. AKYCTHUECKHI PE30HAHC H 1 ‘
‘53 HVpOK-KOH(bepeHuHﬂ "VapTpa3ByKk U HHPPa3BYK B IPUPOJIC U TEXHHUKE" H 1 ‘
‘54 HHOI{FOTOBKa K KOHTPOJIbHOM paboTe 1o Teme "3aKoHbI COXpaHeHHsI. MexaHnyeckue KoJieOaHus U BOJTHBI" H 1 ‘
‘55 HKOHTpOJ‘IBHaﬂ pabora 1o Teme "3aKoHbI COXpaHeHHs. MexaHnueckue KojieOaHus U BOJIHBI" H 1 ‘
‘56 HBneKTpOMarHI/ITHoe moJie. DJIEKTPOMAarHUTHBIE BOJTHBI H 1 ‘
‘57 HCBOIZCTBa AJIEKTPOMArHUTHBIX BOJIH H 1 ‘
58 Ypok-koupepennus "Llkana 3neKTpoMarHUTHBIX BOJH. Vcroib30BaHKe AJIEKTPOMArHUTHBIX BOJH ISl COTOBOM 1
cBsa3u"
‘59 HYpOK-I/IccneLLOBaHHe "3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO TenedoHa" H 1 ‘
‘60 HPGI_HGHI/IC 3a]]a4y Ha ONpeieIeHUe YaCTOThI U JUITMHBI AJIEKTPOMAarHUTHOM BOJIHBI H 1 ‘
‘61 HQHeKTpOMarHI/ITHa;I npupoja cBera. CKkopocTh cBeTa. BonHOBBIE CBOMCTBaA cBeTa H 1 ‘
‘62 HI/ICTOLIHI/IKI/I csera. [Ipsmonunelinoe pacripocTpaHeHue ceera. 3atMenus CouHia u JIyHbl H 1 ‘
‘63 H3aKOH OTpakeHHs cBeTa. 3epkaia. Pemienue 3ajjau Ha MpUMEHEHHE 3aKOHa OTPa)KEHUsI CBETa H 1 ‘
‘64 HHpeJ‘IOMJ'IeHI/Ie CBETa. 3aKOH MPEJIOMIIEHHS CBETA H 1 ‘
‘65 HHonHoe BHYTPEHHEE OTpakeHHe cBeTa. Vcroib30BaHe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX H 1 ‘




Ne /it Tema ypoxka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘ HCBGTOBOIIaX H ‘
66 JlabopaTtopHnas pabota "HccnenoBaHue 3aBUCUMOCTH yrila IPEIOMIIEHUSI CBETOBOTO JIyda OT yriia MaJeHus Ha 1
rpaHuue "Bo3yX-cTexsio""
‘67 HYpOK-KOH(bepeHuHﬂ "Hcnonib30BaHK€e MOJHOTO BHYTPEHHETO OTPaKEHUsI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3B" H 1 ‘
‘68 H.HI/IH?;I)I. OnrTrueckast Cuiia JTUH3BI H 1 ‘
‘69 HHOCTpoeHHe M300paXCHUI B TMH3aX H 1 ‘
‘70 HJIa6opaTopHasI pabota "Onpenenenue HOKYCHOTO PACCTOSHHS M ONITUYECKON CHITBI COOMparOIIei TNH3HI" H 1 ‘
‘71 HYpOK-KOH(bepeHuHﬂ "OnTuyeckue TMH30BbIe MTPHOOPH" H 1 ‘
‘72 Hl“nas KaK ONTHYECKas CUCTEMA. 3PEHHUE H 1 ‘
‘73 HVpOK-KOH(bepeHuHﬂ "IledexTsl 3pennst. Kak coxpanuts 3peHue” H 1 ‘
‘74 HPa3no>KeHI/Ie 6enoro cBera B criekTp. OnbiTel HptoToHA. Cr10KEeHHE CIIEKTPAIbHBIX IBETOB. /[ucmepcus cBera H 1 ‘
75 JlaGopaTopHas padota "OIMBITHI 11O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP U BOCIPHUATHIO IIBETA MPEAMETOB IIPH UX 1
HaOJIIOACHUH Yepe3 [IBETOBBbIC (PHIHTPHI"
‘76 HypOK-HpaKTI/IKYM "BosHOBBIE CBOMCTBA CcBeTa: mucnepcusi, mHTepdepennns u nudpakmus" H 1 ‘
‘77 HOHHTH Pesepdopna u mianerapHast MoJieNIb aTOMa H 1 ‘
‘78 HHOCTyJ'IaTbI bopa. Moaens atoma bopa H 1 ‘
‘79 HI/ICHyCKaHI/Ie U TorionieHre ceera atomoM. KBauTel. JInHeiuaTbie CrieKTpsI H 1 ‘
‘80 HypOK-HpaKTI/IKYM "HaGumroieHne cuekTpoB UcmycKanus" H 1 ‘
‘81 HPa,[[I/IoaKTI/IBHOCTB U €€ BUIbI H 1 ‘
‘82 HCTpOCHI/Ie aToMHoro siipa. HyknonHas Mozaens H 1 ‘
‘83 HPa,Z[I/IoaKTI/IBHBIe npespaienus. M3otomnsl H 1 ‘
‘84 HPGI_HGHI/IC 3aiay no teme: "PannoakTuBHbIE TpeBpalieHus" H 1 ‘
‘85 HHepI/IO,Z[ noJtypacraja H 1 ‘
‘86 HYpOK-KOH(pepeHumI "PannoakTuBHBIE U3TYYCHUS B PUPOJIE, MEIHUIIMHE, TEXHUKE" H 1 ‘




Ne /it Tema ypoxka ‘KOJII/I‘IGCTBO IIaCOB‘
‘ Bcero ‘
‘87 Hﬂnepﬂme peakiuu. 3aKOHbI COXPAHCHHSI 3aPSIOBOTO M MACCOBOTO YHUCEIT H 1 ‘
‘88 HBHepms{ CBSI3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU H 1 ‘
‘89 HPemeHHe 3aja4 1mo Teme "SnepHbie peakun" H 1 ‘
‘90 HPeaKHI/II/I cuHTe3a U JeneHus saep. Victounuku saeprun CoHIa U 3BE3]] H 1 ‘
‘91 HYpOK-KOH(bepeHuHﬂ "SAnepHas sHepreTuka. JleMcTBUSA paMOAKTUBHBIX U3JIyY€HHUI HA )KUBbIE OPraHU3MBbI" H 1 ‘
92 [ToaroroBka Kk KOHTPOJBHOW paboTe 1Mo TeMe "DIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHbIe BOJIHBI. KBaHTOBbBIE 1
SIBIICHUS"
‘93 HKOHTponLHasI paboTa 1o Teme "DIEKTPOMArHUTHOE IoJie. DJIEKTPOMarHuTHbIe BOJIHbI. KBaHTOBBIE siBieHUs" H 1 ‘
‘94 HHOBTOpeHI/Ie, 0606menue. Jlaboparopueie paboTsl 10 Kypcy "B3aumoneiicteue Ten" H 1 ‘
‘95 HHOBTOpeHI/Ie, 0000meHue. Penenne pacueTHBIX U Ka4e€CTBEHHBIX 3a71a4 1o Teme "TemmoBbie mporiecchl” H 1 ‘
‘96 HHOBTOpeHI/Ie, 0000menue. Penenne pacueTHsIX U KadecTBEHHBIX 3a1a4 o TeMe "KIIJ] TernoBsix npurareneii” H 1 ‘
‘97 HHOBTOpeHI/IC, 0000meHue. Penenue pacueTHeIX U KauyecTBEHHBIX 3a1a4 1o Teme "KII] anekTpoycraHoBOK" H 1 ‘
‘98 HHOBTOpeHI/IC, 0000menue. Jlaboparopasie paboThl o Kypcy "CBeToBbIC sIBJICHUS" H 1 ‘
‘99 HHOBTOpeHI/IC, 0000menue. Pabora ¢ Tekcramu no Teme "3aKoHbI COXpaHEHUS B MEXaHUKe" H 1 ‘
‘100 HHOBTOpeHI/IC, 0000mmenue. Pabora ¢ tekctamu 1o teme "Konebanus 1 BOJIHEL" H 1 ‘
‘101 HHOBTOpeHI/Ie, 000011enue. Padbora ¢ Tekctamu o teme "CBETOBEIE SIBIEHUA" H 1 ‘
‘102 HHOBTOpeHI/Ie, 0000menue. Pabora ¢ Tekcramu o teme "KBanToBas u siaepHas pusuka' H 1 ‘
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