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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke HAa ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpaMmsl, npejactaBieHHbIx B @I'OC 00O, a takxke ¢ yuétoMm QenepanbHoil padodeil mporpamMmsl
BocniuTanus v Konuenmuu npernonaBanus yaeoHoro npeamera «Dusnkay.

Conepxanue mporpamMmbl 10 (pU3HMKe HampaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYyYalOIIMXCS ¥ OpPraHM3alui0 M3y4eHUs (PHU3UKK Ha JesATeIbHOCTHOW oOcHOBe. B
nporpamMme 1o (pu3uKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpenMeTa B peau3aiui TpeOoBaHU
OI'OC OO0 k miIaHUPYEMBbIM JHMYHOCTHBIM M METaIllpeIMETHBIM pe3ysibTaTaM OOydeHHs, a TakkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOILEro
o0pazoBaHusl.

[IporpaMma mno ¢u3MKe ycTaHaBIMBAe€T pacHpeesieHne y4yeOHOro marepuasia Mo TrojaaM
oOyueHus (o Kjaccam), ImpejyiaraeT IpUMEpPHYIO MOCIEI0BaTEIbHOCTh N3YUYEHHUSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHSI IPEJAMETHOTO COJEpKaHUS U yuETe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3zpaboTaHa ¢ IENbI0 OKAa3aHUS METOJAMYECKOMN MOMOIIU YYUTENO B
co3gaHuu paboydel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

Ou3nka SBISETCA CHUCTEMOOOPA3YIONIMM Ui €CTEeCTBEHHOHAayYHBIX Y4YEOHBIX IPEIMETOB,
MIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB M SBJICHUM, H3y4yaeMbIX XHUMHEH,
Ouosoruei, acrpoHoMuel u puznUecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPeJoCTaBiIsIeT HauboJee sCHbIe 00pa3lbl NPUMEHEHHUs Hay4yHOI'O METOJa MO3HAHUs, TO €CTh
crnioco0a MoJy4eHHsl JOCTOBEPHBIX 3HAHUHI O MHpe.

Onna U3 T7IaBHBIX 3a7a4 (PU3HYECKOTO 00pa30BaHMs B CTPYKType 001Iero oopa3oBaHusi COCTOUT
B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaroIuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE HpEANoOJiaracT OBJIAJCHHE  CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

Hay4YHO OOBSICHATH SIBJIICHUS;
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOI'O MCCIIEJOBAHUS;
MHTEPIPETUPOBATh JAHHBIE U UCIOJIb30BaTh HAYyYHbIE IOKA3aTEIbCTBA JJIS TIOTY4EHHsI BBIBOJIOB.

enmn wu3yyenus ¢(u3MKM Ha YpPOBHE OCHOBHOTO 0O0LIero oOpa3oBaHMs ONIPEAEICHbI B
Konnenuuu npenoxaBanus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®epepauuu, peayn3ylOIMX  OCHOBHBIE  00Ie00pa3oBaTeibHbIE  [POrPaMMBI,
yrBepxka€HHOW pemeHueM Kosmnernn MunucreperBa npocsemenus Poccuiickoit  ®enepanuu
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).

Heaun n3yyeHus GpuU3NKu:
npuoOpeTeHne UHTepeca U CTpeMIIeHHs 00yJarouXcs K HAydHOMY U3y4E€HHUIO IPUPO/Ibl, PA3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MpPEJICTABICHUM O HAydHOM METOoJle IMO3HAaHUS U (POPMUPOBAHUE HCCIEA0BATENBCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

(dbopMuUpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ylbTaTa M3y4eHHs OCHOB CTPOEHHs MaTepuu M
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHY;

(opMupoBaHHe NPEACTABICHUN O POIM (PU3MKHU ISl Pa3BUTUSA APYrMX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOT U,

pa3BUTHE TMPEJCTaBICHUM O BO3MOXHBIX cdepax Oyaymeid npodeccHoHaNbHOW JesTeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJAJIbHEHIIEMY 00YUYEHHUIO B 3TOM HAIIPaBIICHUH.
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JlocTrkeHne 3TUX Ieeil mporpaMMel 1Mo (U3KMKEe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
obecrieunBacTCs PEIICHUEM CIICTYIONIUX 3a1a4:
npuoOpeTeHne 3HAaHWH O JAUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MpUOOpEeTEeHNe YMEHUW ONHUCHIBATE U OOBACHATH (U3MUYSCKUE SBICHHUS C HCIOJIb30BaHHEM
MOJIYYCHHBIX 3HAHU;
OCBOCHHE METOJIOB PEIICHUS MPOCTEHUIINX PACUETHBIX 33a4 C HCIOJb30BaHUEM (PH3MICCKHUX
MOJIeJIeH, TBOPUYCCKHUX M MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUH HAOJIOATh MPUPOIHBIC SBJICHUS W BBITIOJIHATEH OMBITHI, JIAOOpATOPHBIC PadOTHI U
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS C MCIIOJIE30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;
OCBOEHHE TIPUEMOB paboThl ¢ mHMOpMaImeln (U3NIECKOTO COAEp)KaHUs, BKIOYass UHPOPMAILUIO O
COBPEMEHHBIX JIOCTHKCHHUSIX (U3UKH, aHAITH3 H KPUTHIECKOE OICHUBAHUE HH(POPMAIIHH;
3HAKOMCTBO cO0 cdepamu mnpodeccuoHATbHON JCSITENBHOCTH, CBSI3aHHBIMH C  (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (PU3HUECKON HAYKH.

Ha wusyuenne ¢usuku (0a30BbI ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs
oTBoauTCs 238 vacoB: B 7 kiacce — 68 vyacoB (2 waca B Hezienmo), B 8 kimacce — 68 yacoB (2 gaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMMe mo (u3MKe IepeueHb JIabopaTOpPHBIX pabOT U OMBITOB HOCHUT
pEeKOMEHAATEIbHBIA XapaKTep, YUUTENb JeJIaeT BHIOOp MPOBEIEHUS TaOOPATOPHBIX Pa0OT U OIMBITOB C
y4€TOM MHJIUBUIYAIbHBIX OCOOCHHOCTEH OO0Yy4JalolMXCs, CHUCKAa SKCIEPUMEHTAIBHBIX 3aJaHUM,
Ipe/UIaraéMblX B paMKaX OCHOBHOT'O T'OCY/IapCTBEHHOIO 9K3aMeHa 1o (pu3uke.
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COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupone. fBieHus npuponpl. Pu3NUECKUE SBICHHS: MEXaHUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWyMHBL. M3mepenwe (Qu3muecknx BenuuumH. DU3HUECKHE TPUOOPEHI.
[TorpemHocTh U3MepeHni. MexayHapoiHas CUCTEMa €IMHHII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKH M3ydaroT MpUPOIy. EcTecTBEHHOHAYYHBIH METOX
MO3HaHUs: HaOJI0ZEHNHE, MOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIJBUKEHUE THIOTE3, AKCHEPHUMEHT IO
MPOBEpPKE THUIOTE3, OOBACHEHHE HaOmogaemMoro spieHus. Onucanue (U3UYECKUX SBICHUM C
ITOMOIIIBIO MOJIEIIEN.

Jemoncmpayuu.

MexaHnnyeckue, TEerIoBbIe, SJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpudOpsl U Npolieypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HEHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenune Temneparypsl py NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue wuccienoBaHrs 1O MPOBEPKE THIIOTE3bl: JNAJBbHOCTh MOJETA MIAPUKA, ITYIIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasnen 2. IlepBoHayaibHble CBEIEHUSA 0 CTPOCHUU BellleCTBA.

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIIAE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxeHnue uactuil BemectBa. CBSA3b CKOPOCTH JBWKEHHS 4YacTHL[ C TEMIEpaTypou.
bpoynoBckoe nBuxkenue, auddysus. BsaumoneiictBue wacTuil BellecTBa: HPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSA BEILIECTBA: CTPOCHUE Ia30B, KUAKOCTEH U TBEPIBIX (KPUCTATITMUECKUX )
Ten. B3auMocBs3b MeXIy CBONCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX M HUX
aTOMHOMOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHKEHUSI.
Ha6monenue nuddysun.
Habmronenue siBneHui, 00BACHAIOMUXCSA MPUTSHDKEHUEM WK OTTATKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwie pabomuot u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSIIOB (C MCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbIThI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS.

Pa3ngen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl.

Mexannueckoe IBMKEeHHE. PaBHOMepHOEe M HepaBHOMepHOe nBwkeHue. Ckopocts. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu U BpeMeHH JIBUIKEHUS.
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SIBnenue uHepuuM. 3akOH MHEpLUU. B3aumoneicTBue Ten Kak NMPUYMHA U3MEHEHHUS CKOPOCTH
IBUOKEHMST Tel. Macca kak Mepa uHepTHOCTH Tena. IlmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHIIE 00BhEMA BEIIECTBA.

Cuna kak xapakrepucThKa B3aumojeiicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C MOMOILBIO JTUHAMOMETpa. SIBieHHME TArOTeHUs M cuia TspkecTdu. Cuia TSHKECTH Ha JPYrux
mwaHerax. Bec Tena. Hesecomocts. CroxeHue cujl, HANpaBJIEHHBIX 10 OJHON MpPSAMOH.
PaBnopeiictByromas cuii. Cuna tpeHus. TpeHue CKoabKeHUs U TpeHue Mokos.. TpeHue B mpupoje u
TEXHHUKE.

Jemoncmpayuu.

Habnronenne MexaHUYeCKOTO ABIDKEHHS Tea.

N3mepenune ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwie pabomel u onvimel.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JBHXKEHHS (IIapHKa B KUAKOCTHU, MOJEIH DJIEKTPUUECKOTO
aBTOMOOWJIS M TaK Jajee).

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa 0 HAKJIIOHHOM MJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb PAaCTsLKEHUS (Ae@opMaiiu) MpYyXKUHBI OT MPUIOKEHHON
CHJIBL.

OnbITEL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHHUs CKOJIBKEHHsS OT Beca Tella U XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CrnocoObl YMEHBIICHUS] W YBEIMYCHHS naBieHUs. [laBmeHue rasza. 3aBHCHMOCTH
JaBJieHUs raza ot oOb&ma, TemmepaTypbl. [lepemaua naBneHus TBEPABIMHU TEJNaMHU, KHUAKOCTAMHU U
razamu. 3akoH [lackans. [ITHeBMaTnyeckue MalIuHbl. 3aBUCUMOCTb JABJICHUS KUJIKOCTH OT TIIyOUHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. I uapaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3eminu u atmochepHoe fAaBienue. [[puunHbl CyecTBOBaHMs BO3IYLIHOM 000J0YKH
3emmn. OmnbiT Toppuuennmu. M3mepeHue arMochepHOTO IaBieHHUsA. 3aBUCHMOCTh aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asst uaMepeHust arMochepHOTO AaBIICHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo0. BrlTankuBaromias (apXxuMeaoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYpPHI.
[lepenaua naBneHus KUIKOCTBIO U Fa30M.
CooOmaromuecst COCypl.
I'mppasinueckuii npecc.
[IposiBneHue neicTBHs aTMOC(HEPHOTO JaBIICHUS.
3aBHCHMOCTD BBITAIKHBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U TNIOTHOCTHU YKUIKOCTH.
PaBeHCTBO BBITANIKMBAOLIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue naBaHus Tell: IUIABAaHUE UIIU TIOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIIEHHUS INIOTHOCTEN
TENa U )KUJIKOCTH.

Jlabopamopusie pabomot u onvimol.
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpy>KEHHOM B XKHUJIKOCTh YaCTH TeJa.
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Onpenenenre BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA TEJO, NOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEH CHJIbI, ACHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT MaccChl
Tena.

OnepIThI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TEIO B
KUAKOCTH, 0T 00BbEMA MOTPYKEHHOM B HKUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUJIKOCTH.
KonctpynpoBanue apeomerpa Wi KOHCTPYHPOBAHUE JIOJKH U OIIPEAEIICHUE €€ IPy30I10AbEMHOCTH.

Pa3nes 5. PaGora u MomHoCTh. JHEprus.

Mexannueckasi padoTa. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. lIpaBuio paBHOBECHs phluara.
[Ipumenenne mpaBmuiia paBHOBECHs pblyara K OJ0Ky. «3oo0Toe mpaBmio» mexanukd. KIIJ] mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHumanbHas 3Heprus. [Ipespaiienne oqHoro suaa
MEXaHUYECKOH HEPTUU B Jpyroil. 3aKOH COXpaHEHUs! YHEPIUH B MEXaHHKE.

Jemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

Onpenenenve paOOThl CUJIBI TPEHUS TPH PABHOMEPHOM [BMXKEHHM Tejla 10 TOPHU30HTAIbHOU
ITOBEPXHOCTH.

HccnenoBanue yciaoBui paBHOBECHs phlyara.

N3mepenune KII/] HakKIIOHHOM MIIOCKOCTH.

N3yuenune 3aKk0Ha COXpAHEHUSI MEXAHUYECKOUN SHEPTHH.

8 KVIACC

Pa3nen 6. TenuioBblie siBJ1eHHS.

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOpUU CTPOCHMS BemiecTBa. Macca u
pasMepsl  atoMOoB M MoJieKyd.  OmbITb,  NOATBEP)KJAIOIIME  OCHOBHBIE  IOJIOKECHHUSA
MOJIEKYJISIPHOKHUHETUYECKOU TEOpHUH.

Mopnenu TBEPAOro, XUIAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBbsICHEHHE CBOWMCTB T'a30B, JKUAKOCTEH M TBEPABIX TEN HAa OCHOBE MOJIOKEHUI
MOJIEKYJISIpHO-KHHETHYeCcKOl Teopun. CMauMBaHue M KaNnWUISIpHbIE siBJIeHUS. TemoBoe pacuiupenue
U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOIO JBMKEHHS 4acTUL. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: TeIuionepenadya u coBepiieHue padotsl. Bumbl
TeIUIoNepe1ayn: TeIIONPOBOIHOCTb, KOHBEKIIUS, H3TyYCHHUE.

KonuuectBo TemnoTel. YaenpHas TEMIOEMKOCTh BellecTBa. TemIoOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemoBoro Oananca. IlnaBneHue W oOTBepJeBaHHE KPHUCTAJUIMUECKUX
BEIECTB. YAenpHas TerioTa rasienus. [lapooOpazoBanue u konaencanus. Mcnapenue. Kunenue.
VYaenpHas Terota mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JaBJICHUSI.

Bnaxnocts Bo3yXa.

DHeprus TOIIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Tpunanuner paboTs! TermnoBbix neurateneit KIIJ[ rermoBoro neurarens. TemnoBsle nBUraTenu u
3alllUTa OKPY>KAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO JBIKEHUS.
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10.
11.
12.
13.

Hab6monenue nuddysun.

HabGnronenue siBieHui cMauMBaHus M KalTWJUISIPHBIX SIBIICHUH.

Habnronenue TemioBoro paciupeHust Tedl.

N3menenune JaBJICHUS ra3a IIpHu U3BMCHCHUHN O6I>éMa W HarpCBaHUM WJIN OXJIAXKICHUU.
[IpaBuia u3MepeHus TeMIeparypsl.

Bunapsl Tenionepenayu.

OxnakJIeHue Npu COBEPLUICHUH PabOTHI.

Harpesanue nipu coBepiieHUH padOThl BHEUTHUMH CUIIAMH.

. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
. Habmronenue kumneHus.

Habmronenue nocrosiHCTBa TeMIIEpaTyphl MPU TUIaBJICHUU.

. Moenu TermioBbIX ABUTATEIIEN.

Jlabopamopnuie padbomul u onvimeot.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSIKEHHUS.
OnpIThI 0 BRIpAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPUILIA.
OnepIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro oO0béMa M HarpeBaHHs WU
OXJTaXKICHHUSI.
[IpoBepka TUMOTE3bl JTMHEWHON 3aBUCHUMOCTH [UIMHBI CTOJIOMKA >KUIAKOCTH B TEPMOMETPHYECKON
TpyOKe OT TeMIepaTyphl.
Habmonenue n3MeHneHus: BHyTpEHHEH SHEPTUU Tella B pe3yibTaTe TEIUIonepeaayu U paboThl BHEIIHUX
CHIL.
HccnenoBanue siBIIeHUS TETIOOOMEHA MTPU CMEIIMBAHUHN XOJIOIHON U TOPSYEH BOJIBI.
OmnpeneneHre KOJNMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW TpHU TEIJIOOOMEHE C HarpeTbhiM
METAJUTMYECKUM LUIUHAPOM.
Onpenenexne yieabHON TEIMIIOEMKOCTH BELIECTBA.
HccnepoBanue npolecca UCrapeHusl.
OrnpeneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
Ornpenenenre yeapHON TEIJIOTHI IIJIaBICHUS JIb/IA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

Onektpusanus Ten. JBa poaa snekTpuueckux 3apsaoB. BiaumonelicTBrue 3apsiKEHHBIX Tel.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aWMOJEWUCTBUS 3apsDKEHHBIX TElN OT BEJIWYUHBI 3apsAoB U
PacCTOSIHUSA MEXIY TeJIaMH).

Onektpuyeckoe mnoze. Hanpspk€HHOCTh 3nekTpudeckoro mnons. llpuHuun cyneprno3unuun
ANIEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJIEMEHTapHbIM 3JeKTpudeckuid 3apsa. CTpoeHue atoma.
[IpoBOAHMKY U AMDIEKTPUKHU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEKTpUUYECKUH TOK. Y CIOBHS CYIIECTBOBAHUS MIEKTPUUECKOTO TOKA. VICTOUHMKH IOCTOSTHHOTO
ToKa. JIeHCTBHS AIIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKU TOK B
KUJKOCTAX U raszax.

Onexrpuueckas nenb. Cuna Toka. DiekTpudeckoe HanpspkeHue. ConpoTHBIIEHUE MPOBOJIHUKA.
VYaenpHOE compoTuBiIeHHE BemiecTBa. 3akoH Oma g ydactka uenu. IlocienoBatenbHoe u
[apajuIeIbHOE COEANHEHNE TIPOBOIHUKOB.

PaboTta u MOIIHOCTH 37€KTpHUUecKoro Toka. 3akoH JDxoyns—JleHma. DnexkTpuyeckue Lenud U
NOTPeOUTENN IEKTPUIECKOi sHeprun B ObITY. KOopoTkoe 3aMbIkaHMe.
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[TocrosiHHpIE MarHuThl. B3auMOJEHCTBUE TOCTOSAHHBIX MAarHUTOB. MarHuTHoe IIOJeE.
MarnuTtHoe mnoJjie 3eMJIM U €ro 3HadeHue i *Ku3HU Ha 3emie. OnbiT Dpcrena. MaruuTHoe mosie
3IEKTPUUECKOTO TOKa. [IprMEeHEeHHe AJIEKTPOMAarHWTOB B TEXHUKE. /[eliCTBME MAarHMTHOTO MOJIA Ha
MPOBOJIHUK C TOKOM. ODJIEKTPOABHUTATENIb MOCTOSIHHOTO TOKa. MCIonb30BaHME AJIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SBneHue  anekTpoMarHuTHOM — mHAykuuu.  IlpaBunmo  Jlenuma.
OnekrporeHeparop. CrnocoObl TOJYy4EHUS  AJICKTPUYECKON  SHEPruu.  DJIEKTPOCTAHIUM  HA
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa poJia SIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DnexTpocTaTHuecKas NHIYKIIHS.

3aK0oH COXpaHEHUs AINEKTPUIECCKUX 3apsI/IOB.

[TpoBOAHMKY W AUDIIEKTPUKH.

MopennpoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS 3IEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHI TOK B )KUIKOCTH.

. T'a30BbIi1 pa3ps.

. 3mepenue cuipl TOka aMIepMeTPOM.

. 3mepenue 31eKTpuiecKoro HanpsoKeHUsI BOTbTMETPOM.

. PeocTaTt u Mara3uH conpoTUBIICHUIA.

. B3aumoeicTBrIe TIOCTOSTHHBIX MarHUTOB.

. MopaenupoBaHre HEBO3MOKHOCTH Pa3ICIICHHsI TIOJIOCOB MarHUTA.
. MopaenupoBaHre MarHUTHBIX TIOJICH MOCTOSTHHBIX MAarHUTOB.

. OmsIT Dpcrena.

. MarauTHo€ 1oJie TOKa. DJIEKTPOMAarHur.

. JleficTBMe MarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM.

. DIIEKTPOIBUTATEIH TIOCTOSIHHOTO TOKA.

. UccnenoBanue sBJIICHUS 3JIEKTPOMArHUTHOW WHTYKITUH.

. OnpiTel ®apanes.

. 3aBUCUMOCTb HAIIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
. DJEKTpOoreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimeot.
OnpIThI 10 HAOTIOACHUIO JCKTPU3AIMH T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJAHUKH U JUAICKTPUKH.
CO6opka u mpoBepKa padOThI IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbl TOKA.
N3mepenue u perynupoBaHue HapsKEHUS.
HccnegoBanue 3aBUCMMOCTH CUJIBI TOKa, UAYILIETO YEpPe3 PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpa U
HaIpsKEHUS Ha PE3UCTOPE.
OnbITEL, JIEMOHCTPUPYIOUIUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTHUBICHHS MPOBOJHUKA OT €ro
JUITMHBI, TJIOIAIU TOTIEPEYHOT0 CEUeHHs U MaTepuara.
[IpoBepka npaBuia CloKEHUsI HAPSKEHUH TPU MOCIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJisi CUIIbl TOKA MPU NapaAJIIEIbHOM COEAMHEHUHU PE3UCTOPOB.
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Omnpenenenne pabOThI AIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BHIAEIIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS HA HEM.
Omnpenenenue KIIJ[ narpesarensi.

HccnenoBanne MarHuTHOIO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MArHUTOB MPU UX 00ObEIMHEHUU U Pa3JICJICHUN.
UccnenoBanue nericTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbl B3aUMOJECHCTBHS KAaTyIIKM ¢ TOKOM M MarHuTa OT
CHWJIbI TOKA U HAIPaBJIEHUS TOKA B KATYILKE.

W3ydenue neiicTBUsI MarHUTHOTO I10JIsSI HA TIPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u uzydeHue padoThl 3J1€KTPOABUTaTENsL.

N3mepenune KIIJI anexTpoiBUraTeIbHON YCTaHOBKH.

OnpIThl 1O HCCIENOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHOW WHIYKIIMU: MCCIEA0BaHUE W3MEHEHUN
3HAYEHUS U HANpPaBJICHUSI UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuveckue siBJICHHA.

Mexannueckoe nBmkeHue. MarepuanbHasd Touka. Cucrema otrcy€éra. OTHOCHTENBHOCTH
MEXaHMYECKOTO  JABWKEHHMsA. PaBHOMepHOoe  mnpsMoiuHenHoe  ABmkeHue. HepaBHOMepHOeE
npsiMoJinHetHOe ABMkeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTh Tejla PU HEPaBHOMEPHOM JIBUKEHUMU.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe nBrkeHue. CBoOomHoe maneHue. OTMbBITH
lNanunes.

PaBHOMEpHOE nBHKEHME IO OKpYXHOCTH. [leproa un yactoTta oOpamieHus. JInHeitHas 1 yrioBas
ckopocTtu. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

ITepBriit 3akoH Hprlotona. Bropoit 3akon Hpetorona. Tperuii 3akoH Hptorona. IIpuHimn
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHUSI CKOJIbKEHUA, CUJIa TPEHUS TOKOA,
JIpYrue BUIbI TPEHHUSL.

Cuna TsHOKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpeHHe CBOOOTHOro majeHus. [IBmkeHue
rmaHeT Bokpyr Connua. IlepBas kocMuueckas ckopocTs. HeBecoMOCTh U nieperpy3ku.

PaBHOBecue MarepuanbHOW TOUkH. AOcoioTHO TBEpHoe Teno. PaBHOBecue TBEPAOro Teia c
3aKpEIuIEHHOM OChIO BpallleHus.. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3meHenue wumnynbca. MMiynbc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckasi paboTa U MOIIHOCTh. PaboTa cui TsyKecTH, ynpyroctu, TpeHusi. CBs3b SHEPrHH
u pabotel. [loTeHnumanbHas sHeprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMid. lloTeHiumanbHas
SHeprusi cxkatoil npyxusbl. KuHernueckas sHeprus. Teopema O KHHETHYECKON SHEPruM. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

Habmronenne MexaHU4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHME myTeld W TPACKTOPHUM JBWKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIbHO Ppa3HbIX Tell
OTCYETA.

N3mepenne ckopocTy U yCKOPEHUSI IPSIMOJIUHEHHOTO ABMKEHUSI.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBMKEHHUS.

Habmtoienne ABMKEHUS TeNa M0 OKPYKHOCTH.
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HabOmoienne MexXaHMYEeCKUX SIBICHUH, MPOWCXOMANUX B cuctemMe orcuéra «Tenmexkay mpu e€
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHUTEJILHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChl TeJIa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUY TEJ.
N3menenue Beca Tena Npu yCKOPEHHOM JBUKEHUH.
Ilepenaua nMmynbca Ipyu B3aMMOIECHCTBHH TEII.
[IpeoOpazoBaHust JHEPTUU NP B3AaHUMOICHCTBUH Tell.
CoxpaHeHMe UMITYJIbCa IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.
CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aWMOAECHCTBUU.
HaGnronenne peakTHBHOTO JIBHYKEHHUS.
CoxpaHeHHe MEXaHUUECKON FHEPTHU ITPU CBOOOTHOM A ICHHUH.
CoxpaHeHHe MEXaHUUECKON PHEPTUH MPHU IBWKEHUH TeJa Mo 1eHCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimel.
KoHcTpynpoBanue Tpakta A pasroHa W JajbHEHIIEro paBHOMEPHOIO MABW)KEHUS IIapuKa WU
TEJEKKH.
Omnpenenenre cpeaHei CKOPOCTH CKOJBKEHHS Opycka WIM JABM)KEHHS IIapuKa 10 HaKIOHHOU
MJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tela IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMMOCTH MYTH OT BPEMEHU IpPHU PABHOYCKOPEHHOM JBIDKEHHUHU 0O€3 HayalbHOMU
CKOPOCTH.
[IpoBepka TUMOTE3bl: €CAM IPH PABHOYCKOPEHHOM JIB)KEHUM O0€3 HadaJbHOW CKOPOCTH IyTH
OTHOCSTCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIUE IIPOMEKYTKH BPEMEHH OJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKECHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHMSL.
Omnpenenenne kodpPUIMEHTa TPEHUS CKOTBKCHUS.
Omnpenenenne KECTKOCTH MPYKUHBI.
OmnpeneneHue paboThl CUIIBI TPEHHS IpPU DPABHOMEPHOM JBIKEHHM Tejla 10 TOPU30HTAIBHOMN
IIOBEPXHOCTH.

. Onpenenenue paboOThl CHIIBI YIPYTOCTU NMPHU MOABEME Tpy3a C HCIOJIb30BAHHUEM HEIOJBUXKHOTO U

MOJABIKHOTO OJIOKOB.
N3ydeHnue 3akoHa COXpaHEHUSI SHEPTUU.

Paznen 9. MexannuecKkue KoJ1e0aHuA U BOJIHBI.

Konebarenbnoe nBuxeHue. OCHOBHBIE XapaKTEpUCTUKU KOJIeOAHUM: TMEpPHOJ, dYacToTa,
amIunTyaa. MatemMaTHUeCKUi U MPY>KUHHBIN MasTHUKU. [IpeBparienue sHepruu npu koiaedaTeIbHOM
JIBUKCHUH.

3aryxaromue KoneOaHus. BriHyxkaeHHble KkoseOaHus. Pe3zonanc. MexaHU4ecKkre BOJHBL
CpoiicTBa MexaHU4eckuX BOJH. [IpofosibpHbIe M MomepeyHble BOJHBL J[JTMHA BOJHBI U CKOPOCThH €€
pacrnpocTpaHeHus. MexaHnueckrue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKHIE BOTHBI.

3Byk. [’ poMKkoCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u yabTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneGanuii e moj 1eHCTBUEM CHIIBI TSHKECTH U CHITBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmronenue BIHYKIEHHBIX KOJIEOaHHH U pE30HAHCA.
Pacmipoctpanenue mpo0abHBIX U MOTIEPEYHBIX BOJIH (HAa MOJIEIH).
Habmtoenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUECKHI pE30HAHC.
Jlabopamopuwvie pabomot u onvimol.
10
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Ornpezenenre 4aCTOThI U IEPHOJIa KOJeOaHUI MaTeMaTHYECKOTO MasiTHUKA.
Ornpezenenre 4aCTOThI U IEPHOJIa KOJICOAHUI NPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepHOAa KOJIeOaHUH TOIBEIIICHHOTO K HUTH Ipy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOa KOJeOaHU MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a.
[IpoBepka He3aBUCUMOCTH TIEpHO/1a KoieObaHuii rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OnbITh, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TEPHOJIa KOJICOAHUM MPYKUHHOTO MAsTHHKA OT MAcCChl
rpy3a U *KECTKOCTU MPYKUHBI.
N3mepenue yckopenust CBOOOHOTO Ma/ICHUS.
Pa3nes 10. DinekTpoMarHuTHoOe 1MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TOJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikaa 31eKTpOMarHuTHBIX BOJIH. MCIIOIb30BaHNE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiiCTBa AJIEKTPOMArHUTHBIX BOJTH.
BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
N3yuenune cBONWCTB 3JEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOMIIBHOTO TeedoHa.
Pazgea 11. CBeToBbIE AABJICHUS.
JlyueBasg mozens cBera. crounuku ceera. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETA. 3aTMEHUS
Counna u JIynel. Otpaxenne cBera. [mockoe 3epkaiio. 3aKOH OTpaKEHUsI CBETA.
[Ipenomiienrie cBeta. 3akOH MpeoMJIEHUs] cBeTa. [loHOE BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHye MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.
Jluuza. Xoxa mydeit B ymn3e. OnTtrdeckas cuctema QoTtoarmapaTa, MEKPOCKOIA U TeJeCKOoIa.
I'ma3 kak ontuyeckas cucteMa. ban3opykoCcTh U 1aabHO30PKOCTb.
Paznoxxenune Gemoro cera B crnekTp. OmbiThl HptoToHA. CiOKEHHE CIEKTPAIbHBIX IIBETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIpOCTPaHEHNE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n3006pakeHHit B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTUYecKUu CBETOBOJI.
Xoa mydeii B coOuparoiiei JInH3e.
XoJ 1ydeld B paccenBarolei JIUH3E.
[Tonyuenue n3006pakeHHi ¢ TOMOIIBIO JTUH3.
[Tpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.

. Monenn riaza.
. Paznoxxenue Genoro cBeTa B CIEKTP.
. I[lomyuenue 6ex0ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yIiia OTPa)XEHUSI CBETOBOTO JIy4ya OT yrija MmajaeHusl.
N3ydeHne xapakTepucTUK H300pakeHUs MTpeIMeTa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yrja MPENOMIICHHS CBETOBOTO Jiydya OT Yrjila MaJeHHs Ha TpaHHIe
«BO3IYX—CTEKIIO».
[Tomyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenre (OKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOUPAIOIIEH TUH3BI.
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OnbIThI 10 Pa3yI0KEHUIO OEJI0Tr0 CBETA B CIEKTP.
OmnbITH IO BOCTIPUATHIO IIBETA IPEMETOB NP UX HAOIIOACHUH Yepe3 LIBETOBBIC (PHIIBTPHI.

Pasnen 12. KBanToBbI€ SIBJICHHS.

OmnbiTel Pesepdopna u mmanerapnas mojens aroma. Mogens atoma bopa. Hcmyckanue u
noryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PagnoaktuBHOCTB. Anbda, Oeta- U ramma-usmydeHus. CtpoeHne atoMHoro siapa. HykmoHHas
MOJIENb aTOMHOTO sAnpa. M3otonsl. PaguoaktuBHble npeBpamenus. [lepuoa momypacnasa aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsiIOBOTO U MAacCOBOTO YHUCEN. DHEpPrusl CBS3U
aTOMHbIX sifep. Csi3b Macchl U dHepruu. Peakuuu cuHTe3a u aeneHus saep. VICTOUHHMKM 3HEpruu
CoJHia u 3BE31.

SAnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TIOTJIOICHHUSL.
CrieKTphl pa3IM4HbIX I'a30B.
CnexTtp BoAopoaa.
Habmronenue Tpekos B kamepe BuibcoHa.
Pabota cuérunka HOHU3UPYIOMINX U3TYUCHH.
Peructpanus n3inydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnwie pabomel u onvimel.
Habmtoienue CrtomHbIX U JIMHEWYaThIX CIEKTPOB U3JTyYEHUSI.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI TIO TOPMO3HOMY TTyTH (110 (hoToTrpadusim).
N3mepenue pagnoakTuBHoro Goxa.

IToBTOPHUTEIbHO-00001IAOIIUIA MOAYJIb.

[ToBTOpHUTENBHO-0000IIAIONITNIT MOYNIb MPETHA3HAUEH ISl CHUCTEMAaTH3alMk M 0000IIeHUs
MIPEIMETHOTO COJAEPKAHMUSI U OTMbITA JEATENbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca
¢bu3MKM, a Takke s MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy Mo (usuke s
00yJaroIMXcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipu nM3yyeHUM AAHHOTO MOAYJIS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI JACSTEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecredyrBaeTcsl IOCTIKEHHWE NPEIMETHBIX U METalnpeIMETHBIX IIaHUPYEMBIX
pe3ynbTaToB OoOy4deHus, (GOpMHpyeTcs eCTECTBEHHOHaydHass TIPaMOTHOCTb: OCBOCHHE HAy4YHBIX
METO/IOB UCCJIEIOBAaHUS SABJICHUIN MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMH OOBSICHATH (pusnueckue
SIBJICHUS, TPUMEHAS TIOJIyUCHHbIC 3HAHUS, peWaTh 3aJayd, B TOM YHCIE KAa4eCTBEHHbIE U
JKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIMAIBHO JEATEIBHOCTHBIA XapakTep JaHHOTO pasjiena peajiu3yercs 3a CYET TOTO, YTO
oOyuaroluecs BRIMOIHIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUW PACIO3HABATh U HAYYHO OOBSICHATH (PU3UUYECKUE SIBICHUS B
OKpYXarollel MpUpoie ¥ NOBCEIHEBHOMN KU3HU;

UCIOJb30BaTh HAy4HbIE METOMAbl MCCIENOBaHUSA (PU3NYECKUX SBJICHUH, B TOM 4YHCIE JUIS
IIPOBEPKHU TMIIOTE3 U MOTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4HbI€ OCHOBBI HanboJjee BaXHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH, Hapumep,
IIPAKTUYECKOIO HCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB YHEPIUU Ha OCHOBE 3aKOHA IIPEBPAICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne (u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUS HAINPABICHO Ha JOCTHKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.

B pesynbTrare uzydyeHus GU3MKU Ha ypOBHE OCHOBHOI'O 00Iero oOpa3oBaHus y oOydarouierocs
OyayT cOpPMHUPOBAHBI CIICTYIONIUE JIMYHOCTHBIC PE3yIbTaThl B YACTH
1) naTpHOTHYECKOr0 BOCIIMTAHUS:
— IpOsBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAayKH;
— EHHOCTHOE OTHOLIEHUE K JIOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpaIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— F'OTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYKJIEHUU OOILIECTBEHHO 3HAYMMBIX U 3THYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;
— OCO3HAaHHE BaAXHOCTU MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JESATEILHOCTH YUEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUS:
— BOCIIPUSITUE ICTETUYECKUX Ka4eCTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JJTAKOHUYHOCTH;
4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:
— OCO3HaHUE LEHHOCTU (U3NYECKOM HAyKHM KaK MOIIHOTO WHCTPYMEHTa MO3HAHHS MHUpPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHM, BA)KHEUIIIEH COCTaBISAOIIEN KYIbTYpPHI;
— pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM IEATEIbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJILHOIO 0J1Ar0NOJyYHs:
— OCO3HaHUE IIEHHOCTU O0e30macHoro ooOpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BAXHOCTH INpaBUil O€30IACHOrO IMOBEJEHHUS Ha TPAHCHOPTE, Ha JIOpOrax, € 9IEKTPUUECKHUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
— c(OpMHUPOBAHHOCTb HaBbIKa pe(ieKcru, IPU3HAHUE CBOErO MpaBa Ha OMIMOKY U TAaKOTrO K€ IIpaBa y
JPYyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AaKTUBHOE Y4YacTHE€ B pELICHMM MPaKTHMYECKMX 3a7ad (B paMKax CceMbH, 00pa3oBaTeIbHOMN
OpraHu3aluM, ropoja, Kpas) TEXHOJOIMYECKOM M COLMaIbHONW HAIpPaBIEHHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NYECKUX 3HAHUM;
— MHTEpEeC K IPAKTUYECKOMY H3YyUEHUIO MTpodecchii, CBA3aHHBIX ¢ (HUUKON;
7) 3K0JIOrHYeCKOr0 BOCIIUTAHMA:
— OpHUEHTalUs Ha NpUMEHeHue (U3UYECKUX 3HAHUM JUId pelieHHs 3ajad B oOJIacTH OKpY)KarolleH
cpezbl, IJIAHUPOBAHUS MTOCTYNKOB U OLIEHKU X BO3MOJKHBIX IOCIIEJCTBUM /7151 OKPYKaIoLI el cpe/ibl;
— 0CO3HAHME ITI00aTBHOI0 XapaKTepa SKOJIOTHYECKUX MIPOo0IeM U IyTel UX peleHus;
8) ajanTanmu K M3MEHAIOMMMCSH YCIOBHAM CONMAJIBHON U IPUPOIHOH Cpeabl:
— TOTPeOHOCTh BO B3aMMOAEWUCTBUM IIPHU BBINOJHEHUM HCCIEIOBAaHUA M IMPOEKTOB (hU3NUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUAM JPYIHX;
— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO IEATEIbHOCTD;
— NOTpeGHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4ucie (OPMYJIUPOBATH HJIEH, MOHATHS,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBICHUIX;
— 0CcO3HaHME Ae(UITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3MKH;
— IUITAHUPOBAHME CBOETO PAa3BUTHUS B MPHOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUI;
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— CTpEeMJIEHME aHAJIM3UPOBaTh U BBISABIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U HIKOHOMUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUuEeM (PU3NYECKUX 3HAHUM;

— OIICHKAa CBOMX JCWCTBUU C y4E€TOM BIIMSHHUS Ha OKPYKAIOLIYIO CpPEely, BO3MOXKHBIX TTIOOAIBHBIX
IIOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHHs MporpaMMsl 1o (hpu3nKe Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHHS Y
oOywaromerocsi  Oyayr  chOpMUpOBaHBl  MeTampeIMeTHble  Pe3yJbTaThl,  BKJIIOYAIOIINE
M03HaBaTeNIbHbIE YHUBEpPCaJIbHbIE y4eOHbIE NEHCTBUS, KOMMYHHUKATHBHBIE YHUBEPCAJIbHBIE yuyeOHbBIE
NeNCTBUS, pEryIsTUBHbIE YHUBEpCAIbHbIE YueOHbIE JEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JeCcTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IIEHNsI U CPAaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHUBOPEUMSI B pacCMaTpUBAaeMbIX (paKkTax, TaHHBIX U HAOIIOACHUSIX,
OTHOCSIIMXCS K (PU3UYECKUM SBIICHUSIM;

BBISIBIISITH TPUYUHHO-CIIEJICTBEHHBIE CBSI3M MPHU U3yYeHUH (PU3MUECKUX SBJIEHUN U MPOILIECCOB, JIENaTh
BBIBOJIbI C HCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUIIOTE3bI O
B3aMMOCBS3SX (PU3NUECKUX BEIUYUH;

CaMOCTOSITEIPHO BBIOUpATH CIIOCO0 permieHus ydeOHoM (u3nveckoil 3a1aun (CpaBHEHUE HECKOIBKUX
BAPUAHTOB pELICHUS, BbIOOpP Hambojee MOIXOMIAIIEr0o ¢ YUYETOM CAMOCTOSATEIbHO BBIJIEIEHHBIX
KpUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHMUS,

MIPOBOJUTH MO0 CAMOCTOSATEIHHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (DU3MUECKUN SKCIIEPUMEHT,
HeOOoJIbIIoe Hcche0BaHne (PU3UUECKOTO SIBICHUS,

OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(MOPMALMIO, TOJYYCHHYIO B XOJ€ HCCIIEOBAHUS
WJIM SKCTIEPUMEHTA;

CaMOCTOSITENIBHO ~ (JOpPMYIHpPOBaTh O0OOIIEHWs W BBIBOJABI MO pe3ylbTaraM IPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE (PUINYECKUX MPOLIECCOB, & TAKXKE BBIIBUTATh
MIPEIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

MPUMEHATh PAa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3alpoChl NMPH MOUCKE U 0TOOpe MH(pOpMAIUN WU
JAHHBIX C YYETOM IpPEIIOKEHHON yueOHOH (u3nuecKoil 3a1auu;

aHAIIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UHGOPMAIUIO PA3IHYHBIX BUAOB U (OpM
MPEACTABICHUS;

CaMOCTOSITENILHO BBHIOMPATh ONTHUMANbHYIO (hopMy mpeacTaBieHUs WUH(POpMAIMK U UILTIOCTPUPOBATH
peliaeMble 3a7a4u HECIIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOUM rpaduKoil U uX KOMOMHAIIHSIMH.
KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIE y4eOHbIE JeHCTBHUSA:
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B X0J/ie 00CYyXJIeHUsl y4eOHOro MaTepuaia, pe3yJbTaToB J1ab0paTopHbIX paboT M MPOCKTOB 3a/1aBaTh
BOIIPOCHI 10 CYIIECTBY 00CYX/1a€MOM TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 3a7a4d U
oIep>KaHue OJaroKenaTeIbHOCTH OOIICHNUS;

COTIOCTABJISTh CBOM CYXKJICHUS C CYXKJICHUSIMHU JPYTUX YIaCTHUKOB JAHMAJIOTa, OOHAPYKUBATh Pa3IHINE
H CXOJCTBO MO3UIIHIA,

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IMMCHbMEHHBIX TEKCTaX;

MyOTMYHO  TMPEJACTaBIATh  PE3YJIbTAaThl  BHINIOJHCHHOTO (U3MYECKOTO OmbITa (IKCIEPHMEHTA,
HCCIe0BaHUs, IPOCKTA);

MMOHUMATh M WCIOJh30BaTh MPEHMYIIESCTBA KOMAHTHOW W WHAWBHIYaTbHOW pa0OTHI MPU PEIICHUU
KOHKPETHOM (pr3nuecko mpoOIemsl;

MPUHUMATh 1€ COBMECTHOW JESATEIHHOCTH, OPraHU30BBIBATH JCHCTBUS MO €€ JOCTIKECHHIO:
pacrmpenensaTh pojH, 0OCYXKIaTh MPOIECChl U PE3YNIbTaThl COBMECTHOM pabOThI, 0000IaTh MHEHHS
HECKOIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh PaOOThI, JOCTHras Ka4eCTBEHHOTO PE3yJibTaTa MO CBOEMY HANpPaBJICHUIO U
KOOPJIMHUPYSI CBOH JCHCTBUS C IPYTUMHU WICHAMU KOMaH]IbI;

OIIEHMBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT TIO KPUTEPHUSM, CAMOCTOSTEIHHO
chopMyIUPOBAaHHBIM YYaCTHUKAMU B3aUMO/ICHCTBHUS.

PeryasiTuBHbIEe YyHUBepcabHbIEe YUeOHbIE NeHCTBUS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B JKM3HEHHBIX M y4EOHBIX CUTYalMsX, TPEOYIOMIMX JUIsl pelieHus: pU3nIeCcKuX
3HAHWM;

OPUEHTUPOBATHCS B PANIUYHBIX MMOJX0AaX MPUHATHUS PelICHUN (MHIUBUAYAIbHOE, IPUHATHE PELICHHS
B TpYIIIE, IPUHATHE PEIICHUH TPYIION );

CaMOCTOSITENIBHO COCTaBIIATh aJTOPUTM pEIICHUs (PU3NYECKOM 3aJauu WM IUTaHa HCCIEeI0OBaHUS C
y4€TOM HMEIOLIUXCA PECypcOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpOBaTh MpeJiaracMbie
BapUAHTHI PELICHUM;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,

OOBSACHATh MPHUYMHBI JOCTIDKEHUS (HEJOCTHIKEHMS) pPEe3yJbTaTOB JESATEIbHOCTH, JaBaTh OLEHKY
PHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSITEIBLHOCTH (B TOM YHCIE B XOJI BBIIOJHEHUS (PU3UUYECKOTO HCCIIET0BaHU
WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHUBIIUXCS CUTYAIlUi, YCTAHOBJIEHHBIX OMIHOOK,
BO3ZHUKIIUX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUAM;

CTaBUTH ceOS Ha MECTO JIPYrOro YelIoBeKa B XOJ€ CIOpa UIH AUCKYCCHH Ha HAYYHYIO TeMY, TOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpH peuieHnH (pU3MYecKuX 3afad WM B YTBEPKIACHHUSX Ha
Hay4HbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI
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K konmy oOydyenus B 7 KJjacce NpeAMETHBIC pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUH:
UCTIOJIb30BATh MOHATHA: (U3NYECKUE U XUMHUYECKUE SBIICHHS, HAOMIOJCHHE, SKCIIEPUMEHT, MO/IEIb,
TUIOTE3a, CIUHHIBI (U3NYECKUX BEJIMYHMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHUS BEIECTBA
(TBEpHOE, KUIKOE, Tra3000pa3HOE), MEXaHWYECKOe JBW)KEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPaeKTOpHs, paBHOJACHCTBYyIOIas cwia, aedopmarus (ympyras, mjacTUdeckas),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IbL;
pasnuuath sBiaeHUs (Auddy3us, TEMIOBOE ABMW)KEHUE YACTHI] BELIECTBA, PABHOMEPHOE JIBUYKEHUE,
HEpPAaBHOMEPHOE JIBWKEHUE, MHEpLus, B3aUMOJCHCTBUE TeJ, paBHOBECHE TBEPABIX TEIl C
3aKpEIJIEHHOW OCBIO BpallleHHUs, Nepelrada JaBJIeHHs] TBEPIAbIMU TEJIaMH, JKUIKOCTSIMHM M Tra3aMu,
aTMoc(epHOe JaBJIEHUE, IJIaBaHUE TeJ, MPEBpAllleHUsT MEXaHWYECKOW PHEpPruH) MO OIMUCAHUIO0 HX
XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX TaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh HpPOSBICHUE H3YyYEHHBIX (U3MYECKUX SIBJICHUI B OKpYXKaloIlleM MHUpPE, B TOM YHUCIIE
¢usnueckue SBICHUS B TNPUPOJE: NPUMEPHl ABMKEHHUS C PA3IMYHBIMH CKOPOCTSIMH B JKMBOM U
HEXHUBOW NpHpojie, NeCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(EPHOro JaBJICHUS
Ha JKMBOM OpraHu3M, IJIaBaHUE PbIO, phlyaru B TeJe YeJ0BeKa, IPH ITOM MEPEBOAUTH MPAKTHUECKYIO
3a/1auy B y4eOHYIO, BbIIEIATh CYIIECTBEHHbIE CBOMCTBA (IpU3HAKHM) (PU3UUECKUX SBICHMUIA;
ONKCHIBATh HM3Y4YEHHbIE CBOWCTBA Tell M (pU3MUEcCKHEe SBICHUS, UCHOJB3Ys (PU3NUECKHE BETUYMHBI
(macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMsl, yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC Teja, Cujla TPEeHHUs, AaBiieHue (TBEPAOro Tela, KUIKOCTH, Ta3a), BITAJKUBAIOMIAS
CWJIa, MeXaHW4Yeckas paboTa, MOILIHOCTb, IJIEYO CUJIbl, MOMEHT CHJIbI, KOA(pGUIUEHT MO0JIE3HOTO
NeUCTBUSL MEXaHU3MOB, KUHETHYEeCKas M TMOTEHIMallbHas HHEpPrusi), Npu OINHCAHUU TPABUIBHO
TpakToBaTh (U3MYECKUN CMBICI HCIOJIb3YEMBIX BEIUYHMH, UX 0003HAYEHUS] M €AUHULBI GU3NUECKUX
BEJIMYMH, HaXOJAUTh (OPMYIIbI, CBS3bIBAIOIIME MJAHHYIO (U3WYECKYI0 BEIWYMHY C JAPYyrUMU
BEJTMYMHAMHU, CTPOUTH IPaPUKU U3yUECHHBIX 3aBUCUMOCTEN (DU3NMUECKUX BEJIUYHUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHHS M IMPOLIECCHI, UCHOJb3YSl MPaBHUIIA CIOXKECHUS
cun (BOOJH OJHOW TpsiMOM), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IPaBUIO PaBHOBECHUS
priuara (0670Ka), «30J0TOE MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHMUS] MEXaHUYECKOH SHEepruu, mpu
3TOM J]aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIMCHIBATh €r0 MAaTEMaTHUECKOE BHIPAKEHUE;
OOBSACHATH (hU3HUECKUE SBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh MPUUYMHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
00BbsCHEHHE U3 1—2 JOTMYECKUX MIAroB C ONOPOM Ha 1—2 M3YUEeHHBIX CBOWCTBA (PM3UYECKUX SBJICHUM,
(bu3MYECKUX 3aKOHA U 3aKOHOMEPHOCTH;
pemath pacuéTHble 3amaud B 1—2 JEWCTBHsI, HCIOJB3YS 3aKOHBI M (DOPMYIBI, CBS3BIBAIOLIUE
¢usznueckue BENMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3a/ladd 3alUChIBaTh KPaTKOE YCIIOBUE,
MOJCTaBIATh (DPU3MUECKHUE BENUYMHBI B (POPMYNIBI U MPOBOIAUTH PACUYETHI, HAXOJAUTH CIPABOYHbBIC
JaHHbIE, HEOOXOAMMBIE Ui PELICHUs 3a/7ay, OLEHUBATh PEATUCTUYHOCTH IMOJIY4YeHHON (pu3mueckoi
BEITUYHHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPHU MOMOIIU (PU3MYECKHX METOJIOB, B ONMUCAHUU
HCCIIEIOBAHUS BBIACTATH MPOBEPIEMOE MPENONI0KEHUE (TUIIOTE3Y), Pa3iuyaTh U UHTEPIPETUPOBATH
MOJIy4YEHHBIH Pe3yabTaT, HAXOIUTh OIIUOKH B XOJI€ OTIBITA, JIENIaTh BBIBOJIBI 110 €T0 pe3ylbTaTaMm;
IIPOBOJIUTH ONBITHI 1O HAOMIONEHHIO (U3UYECKUX SBICHUM WM (U3NYECKUX CBOWCTB Te:
¢dbopMynupoBaTh IpOBEpsEMble MPEINOJIOKEHUS, CcOOMpaTh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000pynOBaHus, 3aMUCBIBATH X0 OMBITa U (POPMYTHUPOBATH BHIBOJIBI;
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BBIIIOJIHATL IMPAMBIC U3MCPCHUA PACCTOSAHUA, BPECMCHU, MACChI TCJIA, 06’béMa, CUJIbI U TCMIICPATYPhI C
MCTOJIb30BAHMEM AHAJIOTOBBIX M IIM(PPOBBIX MPHOOPOB, 3aMUCHIBATh MOKAa3aHUA NMPUOOPOB € YUETOM
3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH;

IMPOBOAWUTH UCCICAOBAHUC 3aBUCUMOCTH OI[HOI>’I (1)1/[3PI‘ICCKOI71 BCJINYUHBI OT I[pyTOﬁ C UCIIOJIb30BaHUCM
NPSIMBIX HW3MEPEHUN (3aBUCHUMOCTH IyTH PABHOMEPHO JABIKYILErOCs Tejla OT BPEMEHU JABHIKEHUS
TeJla, CHJBl TPEHHMSI CKONBXKEHUS OT Beca Tela, KadecTBa OOpabOTKM IOBEPXHOCTEH Tel U
HCE3aBUCHUMOCTHU CHJIBI TPCHUA OT ILIOI[aJW COIMPUKOCHOBCHHA TCJI, CUJIbI YHPYIOCTU OT YAJIMHCHUSA
MIPYKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YacTH Tela U OT IUIOTHOCTHU >KHUIKOCTH,
€€ HEe3aBHCUMOCTH OT IJIOTHOCTH TeJa, OT IITyOUHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUHN TIIABAHHS
TeJ, yCIOBUM paBHOBECHS pbluara M OJIOKOB), y4aCTBOBATh B INTAHUPOBAHUHU y4e€OHOTO HCCIEOBaHMUS,
coOuparh yCTaHOBKY W BBINOJHATh W3MEpPEHUs, CleAys MNpeAsIoKEHHOMY IUIaHy, (PUKCHpPOBATh
PE3YIbTAThI HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMYMH B BHUJAC NPCIIOKCHHBIX Ta6J'II/IH n
l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCIICIOBAHMA,

MMPOBOANTE KOCBCHHBIC U3MCPCHUA (1)I/ISI/ILIGCKI/IX BEINYNH (HJ'IOTHOCTI) BEUICCTBA X KUJIKOCTH U TBépILOFO
TeNa, CWJIa TPEHUS CKOJIBKCHHS, NAaBJICHUE BO3JyXa, BBITAIKMBAIONIAs CHJIA, JCHCTBYIOIIAs Ha
MOTPYKEHHOE B JKHJKOCTh TEJ0, KOI(DPHUITUEHT MOJIE3HOTO ACUCTBHUS MPOCTHIX MEXAHU3MOB), CICTYS
MPeIIO)KEHHOW MHCTPYKLUMU: TPU  BBINOJHEHUM HM3MEPEHUH coOUpaTh AKCHEPUMEHTAIbHYIO
YCTAaHOBKY U BbIYUCIIATH 3HAYCHUC HCKOMOM BCIINYUHBI,

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
yKa3bIBaTh MPUHIMIBI JEUCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINeCs] COCyabl, OapomeTp, phlyar, MOABMKHBIM W HEMOABWKHBIN OJIOK,
HaKJIOHHAs MJIOCKOCTb;

XapaKTepU30BaTh PUHLUIIBI ICHCTBUS N3Y4YEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOICTB C ONOPOH Ha
UX OomnMcaHus (B TOM 4MCie: MOAIMIMIHUKH, YCTPOWCTBO BOJONPOBOJA, THAPABIMUYECKHM Ipecc,
MaHOMETp, BBICOTOMEp, MOPLUIHEBON HACOC, apEOMETP), UCIOJIb3Ysl 3HAHHUSI O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH IpUMEpPbl (HAXOAUTh HH(OpPMALMIO O MpHUMEpax) MPAKTUYECKOIO HCIOIb30BAHUS
¢u3nYecKux 3HAHUM B MOBCEIHEBHOM JKU3HHU Ui oOecriedyeHus: 0e30MacHOCTH IpU OOpalleHHH C
npubopaMM M TEXHHYECKUMH YCTPONCTBAMHM, COXPAaHEHMs 3H0pOBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 MTOBEICHUS B OKPYKAIOLIEH Cpe/ie;

OCYLIECTBIATh OTOOp MCTOYHMKOB HH(opManuu B IHTepHETe B COOTBETCTBHUM C 3aJaHHbBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAaHUN U MYTEM CPaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJICNIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUNBON HMIIM MOXKET ObITh HEZOCTOBEPHOI;
UCIOJb30BaTh MPHU BHINOJIHEHUHM Y4eOHBIX 3aJaHU Hay4YHO-IOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO
COJiepKaHUs, CIIpaBOYHbIE MaTepuaibl, pecypchl cetd VHTepHer, BiageTs NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE NMHUCBMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu (U3NYECKOTO COJAEp)KaHUs, B TOM 4YMcie MyONMYHO JenaTh KpaTKHe COOOLIEHHsS O
pe3yibTaTax MPOEKTOB MM YU4eOHBIX MCCIEI0BAaHHM, IPU 3TOM I'PaMOTHO HMCIIOJIb30BATh U3Y4EHHBIN
MOHATUHHBIN anmnapat Kypca (PU3MKH, COIPOBOXKIATH BHICTYIUIEHHE ITPE3CHTALUCH;

IIPU BBINIOJHEHWU Y4YeOHBIX MPOEKTOB M HCCIEIOBaHMN paclpenesiaTh O0O0S3aHHOCTH B TpyIMIe B
COOTBETCTBUH C IMOCTaBJICHHBIMU 3aJlauaMU, CJICAUTH 3a BBHIIOJHEHHWEM IUIaHA JNEWCTBUHM, aJeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIaJ B JEATEIbHOCTb TPYIIbI, BBICTPaUBAaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOIIHX.
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K konmy oOydenus B 8 Kiacce mpeaMeTHbIE pPe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUH:
HCIO0JIb30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHHUE aTOMOB U MOJIEKYI,
arperaTHbIC COCTOSIHMS BEIIECTBA, KPHUCTAUIMUECKHE W aMOop(Hble Teila, HACBHIIICHHBIA |
HEHACBILEHHBIN Tap, BIAKHOCTh BO3/lyXa, TEMIIEpPATypa, BHYTPEHHSISI SHEPrUs, TEIIOBOM JBUTaTeNb,
AJIEMEHTApHbIA DJIEKTPUYECKUN 3apsll, JJIEKTPUYECKOE II0JIe, MPOBOJHUKM U JUIJIEKTPUKH,
IIOCTOSTHHBIN 2JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;
pasnuyath SIBIEHUS (TEIUIOBOE pAacIIMpEeHME M C)KaTue, TeIulollepesaya, TEMJIOBOE DPAaBHOBECHE,
CMauMBaHME, KaNWUISPHbIC SBJICHUS, WCIAPEHUE, KOHJIEHCALMs, IUIABJICHUE, KPUCTAILIM3ALMS
(oTBEepaeBaHME), KUIIEHHME, Terulonepenadya  (TEIUIONPOBOJHOCTb, KOHBEKLUS, H3JIy4EHHUE),
AIIEKTPU3ALINS TeJl, B3aUMOJICHCTBUE 3apSAI0B, AEUCTBUS AIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICHICTBUE MATrHUTOB, ACHCTBME MarHUTHOTO TOJIS HAa MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHJYKIIKA) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(buznyecKoe sIBICHUE;
pacrno3HaBaTh MpPOSIBJICHUE H3YyYEHHBIX (DM3MUYECKHUX SBJIICHUN B OKpPYXKAIOLIEM MHUpE, B TOM UMHCIE
¢uznueckue sBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U KaNWUISPHBIE SBJIEHUS B MPHUPOJIE,
KpUCTaJIIbl B mpupoje, usnydeHue CoHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHuE
poChl, TyMmMaHa, WHEs, CHEra, OJJEKTPUYECKHUE SBJICHHUS B arMocdepe, HJIEKTPUYECTBO KHUBBIX
OpraHU3MOB, MarHUTHOE 10JIe 3eMJIH, Apeiid MOJIFOCOB, POJIb MArHUTHOTO MOJIS JIJ1s )KU3HU Ha 3emIle,
MOJISIPHOE CUSIHME, TpU JTOM [EpPEeBOAUTh MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIJICIATH
CyIIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBJICHUI;
ONMCBHIBATH M3YYEHHBIE CBOMCTBA T€Nl U (U3UYECKUE SBJICHMS, HCIOJb3yd (U3NYECKUE BEINYHMHBI
(TeMmmnepaTypa, BHYTPEHHSsS DSHEprusi, KOJUYECTBO TEIUIOTHI, Y/AENbHas TEIUIOEMKOCTh BEIIECTBa,
ylenbHas TEIUIoTa IUIABJIECHHUs, yJelbHas TEeIUloTa MapooOpa3oBaHUs, yAelbHas TEIUIOTAa CrOpaHHs
TOIUIMBA, KOA()(UIMEHT TMOJIE3HOr0 MAEHUCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTENbHAs BIIAXKHOCTh
BO3JlyXa, DIEKTPUYECKUM 3apsi, CWiIa TOKA, OJJIEKTPUYECKOE HANPSHKEHUE, CONPOTHBIICHHE
IIPOBOJIHUKA, Y/AEIbHOE CONPOTUBIIEHUE BEILECTBA, pab0Ta U MOLIHOCTh AIEKTPUYECKOIO TOKa), MPH
ONMCAaHUM TMPABUWIBHO TPAKTOBATh (PU3MUYECKHH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, O00O3HAueHHs M
eIMHULB! (PU3UYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYUHY
C IpYTUMU BEJIMYMHAMU, CTPOUTH I'papUKH U3YUYE€HHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UUECKUE SBICHUS U MTPOLECCHI, UCII0JIb3ys OCHOBHBIE TOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHMs BELIECTBA, IPUHIMII CYNEpro3uLuM IoJjiel (Ha
KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma ajs ydacTka Lienu, 3akoH JDxoyisi—
JleH1la, 3aKOH COXpaHEHHUs HHEPruy, HpU 3TOM JlaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alHUChIBAaTh €70 MATEMATUYECKOE BBIPAKEHUE;
OOBACHATh (U3MYECKUE IPOLECChl M CBOWCTBAa T€l, B TOM YHUCIE M B KOHTEKCTE CUTYalMi
IIPAKTUKOOPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATh INPUYUHHOCICICTBEHHBIE CBSI3H, CTPOMTH
oObsicHeHue U3 1—2 TOTHYeCKUX IIAroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh pacuéTHblE 3a1aud B 2—3 JAEHCTBHS, HUCHOJIB3YS 3aKOHBI M (HOPMYINbI, CBS3BIBAIOLINE
¢u3nyeckre BeIMYUHBI: HA OCHOBE aHAJIM3a YCIOBMS 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIATH
HE/IOCTATOK JAaHHBIX JJIS PELIeHMs 3a/auM, BBIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBbIE A €€
peleHus, MPOBOAUTh PAacy€Thl M CPABHUBATH IOJyYEHHOE 3HAuYeHHE (U3UUYECKOM BETUYMHBI C
U3BECTHBIMU JIaHHBIMU;
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pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh MPHU MOMOIIUA (PU3NIECKIX METOJOB, HCIIOIb3Ys
ONMCAHUE HCCIIEIOBaHUs, BBIACIATH IPOBEPSEMOE IPEAINONIOKEHUE, OLIEHUBATh IPABUIBHOCTD
MOpsAKa MPOBEACHUS UCCIIEIOBAHUS, J€JIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIOJNCHUI0 (U3NYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB Tel
(KanwuIsipHbIE SIBJICHUS, 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCThIBaHWS W HAarpeBaHWs INpH H3JIyYEHUH OT IBETa H3JIydarouied (moriouiaromieit)
MMOBEPXHOCTU, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIEPATYPhl KUAKOCTH U TUIOMIAAU €€ MOBEPXHOCTH,
ANIEKTpU3ALUA TeJl M B3aUMOJEWUCTBUE DJIEKTPUYECKUX 3apsijioB, B3aUMOJEHCTBUE IOCTOSHHBIX
MAarHuTOB, BU3YAIM3alldsi MAarHUTHBIX TOJIEH MOCTOSTHHBIX MArHUTOB, JIEHCTBUSI MAarHUTHOTO TOJISI HA
IIPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuMTa, CBOMCTBA AJIEKTPOJBUTATENs MOCTOSHHOTO TOKa):
(dbopMynupoBaTh MpPOBEPSIEMbIE MPENOJOKEHUS,, COOUpaTh YCTaHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUS, ONTUCHIBATH XOJ OTBITa U (POPMYJIUPOBATH BHIBO/IBI;

BBITIOJTHATH TPSMBIE HW3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEILHONW BJIQKHOCTH BO3AyXa, CHJIBI TOKa,
HaIpsDKEHUS C HUCIOJIb30BAaHWEM AaHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3UUYECKUX BEIIUYUH,
CpaBHMBATh PE3yJbTaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOJIIOTHOM MOrPEUTHOCTH;

MIPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PU3NUECKON BETMYMHBI OT APYroi ¢ MCMOJB30BAHUEM
MPSIMBIX  U3MEPEHHH (3aBUCUMOCTh COTIPOTHBIICHUS TIPOBOJHUKA OT €ro JUIMHBI, TUIOMIAIH
MONIEPEYHOr0 CEYEHHS] M YIEIBbHOIO CONPOTHUBIICHMS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA, WAYIIETO
yepe3 MPOBOJHMK, OT HaNpsOKEHUs] Ha MPOBOJHHUKE, WCCIEJOBAHUE TIOCIEI0BATEIbHOTO U
MapajuleIbHOTO COEIUWHEHHI MPOBOJHUKOB): IUIAHUPOBATh MCCIEA0BAHUE, COOMpPATh YCTaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAys TPeIJIOKEHHOMY IIIaHy, (PUKCHpPOBATH pe3yabTaThl MOJTYYCHHOU
3aBUCHUMOCTH B BUJIE TaOJIUIl U TpadUKOB, 1€1aTh BHIBOJBI 0 PE3YJIbTaTaM MUCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEpeHUs (PU3NYECKHX BETUYMH (yAedbHas TEIUIOEMKOCTh BEILIECTBA,
COMPOTHBIIEHUE MPOBOJHKKA, paboTa U MOIIHOCThH AJIEKTPUUYECKOr0 TOKA): IIAHUPOBATh MU3MEPEHUS,
coOuparh S3KCIEPUMEHTAIBHYIO YCTaHOBKY, CJeIysl NPEVIOKEHHONM HHCTPYKIHUH, W BBIYUCISATDH
3HAYEHUE BEJIUYUHBL;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH IIpU padoTe ¢ 1a00opaTOPHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh MPUHIIUIIBI ACWCTBUS U3YYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOICTB C OMOPOM Ha
WX OMucaHus (B TOM YHKCJE: CUCTeMa OTOIICHUS AOMOB, TUTPOMETp, MapoBas TypOHHa, aMIepMeTp,
BOJIbTMETP, CUETUMK DJICKTPUUYECKON SHEPruu, >JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTelbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKUE MPEIOXPAHUTETH, dJIECKTPOMArHUT, AJIEKTPOABUTaTENb
MOCTOSIHHOTO TOKa), KCIOJb3ysd 3HAHUS O CBOWCTBAX (U3UYECKUX SBJICHUM U HeoOXOoauMmble
(buznyecKkue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUUYECKHWE YCTPONCTBA U H3MEpPUTEIbHBbIE MPUOOPHI MO CXeMaM H
CXEMaTHYHBIM DPHCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETpP, THTPOMETp, JBUTATEIh
BHYTPEHHETO CrOpaHus, DJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JIIEKTPUYECKUX Iemeil ¢
MOCJIEIOBATENIbHBIM U MapajlIebHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas YCIOBHbIE 00O3HAUYEHUS
3JIEMEHTOB JIEKTPUUECKUX LENEH;

MPUBOJUTh TMpPHUMEPHl (HAXOOUTh HWHGPOPMAIMIO O TpHUMEpax) MPaKTHUUYECKOTO HCIOJIb30BaHUS
(bu3MYecKUX 3HAHWU B TOBCEIHEBHOW >KM3HHM Ui oOecredeHusl 0e30MacHOCTH TMpH oOpaileHuu ¢
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMHU, COXpPAHEHHUS 3J0POBbS U COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOLLEN CPELE;

OCYILIECTBIIATh MOUCK MH(pOpMauu GU3NYECKOTo coaepkanus B MIHTepHeTe, Ha OCHOBE MMEIOIIUXCS
3HAHMA W TYTEM CpPaBHEHHs JOTOJHUTENBHBIX HCTOYHUKOB BBIACIATH HH(OPMAILNIO, KOTOpas
SIBJISIETCSL TPOTUBOPEUMBON UM MOKET OBITh HEJAOCTOBEPHOI;

19



MCTOJIB30BATh MPH BHITOJIHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (U3NUECKOTO
COJIEp)KaHUs, CIPAaBOYHBbIE Marepuaibl, pecypchl cetu HVHTepHeTr, BiageTh HpuéMaMu
KOHCTIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKUe YCTHBIE cooOmieHus, o0o0mas uHpopMamuo u3
HECKOJIbKUX MCTOYHMKOB (DU3UYECKOTO COJEp’KaHUs, B TOM 4HCcIE NYOJIWYHO MPEACTaBIATh
pe3yJbTaThl MIPOEKTHON WJIM HCCIIEI0BATENIbCKON JIEATENbHOCTH, TP 3TOM I'PAMOTHO HCII0JIb30BATh
W3yYEHHBIN TOHATHIHBIN anmapar Kypca (pHU3uKH, COTIPOBOXKIATh BBHICTYIJICHHE NIPE3CHTAIHEH;
IpHU BBIOJHEHUH YYEOHBIX TPOCKTOB M HCCIECIOBaHHWNA (PU3UYECKUX IPOIECCOB PACIPEACIATH
00513aHHOCTH B T'PYIIIIE B COOTBETCTBUU C MTOCTABICHHBIMH 33/1a4aMH, CIICAUTH 32 BHIIIOJHEHUEM TIJIaHA
JEWCTBUI M KOPPEKTHUPOBATH €T0, aJIeKBAaTHO OIIEHUBATH COOCTBEHHBIN BKJIA]l B ICATEILHOCTD TPYIIITHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJIEHCTBHE, IPOSBIISASA TOTOBHOCTD pa3peliaTh KOHQIUKTHI.

K xonumy oOyueHuss B 9 kJiacce mnpeaMeTHble pe3yidbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:
HCIOJIb30BAaTh MOHATHS: CUCTEMa OTCYETAa, MaTepuaibHas TOYKA, TPAEKTOPHUS, OTHOCHTEIHHOCTH
MEXaHUYECKOTO IBWKEeHMs, nedopmanus (yrnpyras, IacTU4yecKkas), TpeHUE, LEeHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTh U MEPEerpy3KH, LEHTP TAKECTH, aOCOJIFOTHO TBEPJOE TEJNO, LIEHTP TSHKECTU
TBEPAOro Teja, paBHOBECHE, MEXaHHMYECKHE KOJeOaHUs M BOJHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAaJTbHO30PKOCTD,
CHEKTPbl HCIyCKaHWs W TMOIJIOIIeHUs, anb(a, Oera- W TramMma-u3JIydyeHHUs, H30TOMbI, sJepHas
SHEpreTHKa;
pasnuyath sABJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSAMOJIMHEIHOE JBI)KEHHE, PABHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHE, CBOOOJHOE MaJECHUE Tell, PAaBHOMEPHOE [BMXKEHHE II0 OKpPYKHOCTH,
B3aMMOJICHCTBHE TeEJ, PEaKTUBHOE [BI)KEHUE, KoJieObaTellbHOE JIBIKEHHE (3aTyxaroliue |
BBIHY)KJICHHbIE KOJe0aHMs), PE30HAHC, BOJHOBOE [BM)KEHUE, OTpPaK€HHE 3BYyKa, IPSIMOJIMHEIHOE
pacnpocTpaHeHue, OTPaKEHHE M IPEJOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaXXCHHE CBeTa,
pasnoxeHue Oeroro cBeTa B CIEKTP M CIOXKCHHME CHEKTpalbHBIX IBETOB, IHUCIEPCUS CBETa,
€CTECTBEHHAs PaIMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHUYATOTO CHEKTPa MU3Iy4SHHs) I10 OIUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KaloLleM MHUpe (B TOM YHUCIe
¢u3nyeckue SBICHUA B NPUPOJE: NPHIUBBI U OTJIMBBI, JBUKEHUE IUIaHeT COJHEYHOH CHUCTEeMBI,
PEaKTUBHOE JIB)KEHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB J>KMBOTHBIMM, 3€MIIETPSACEHHE,
celicMUYecKHe BOJIHBI, LyHaMH, 3XO, L[BETa TeJ, ONTUYECKHUE SBJICHHS B NPUPOJE, OUOJIOTHYECKOE
NeWCTBUE  BUAMMOIO,  yIAbTPa(UOJETOBOTO U  PEHTICHOBCKOIO  M3JIyYeHHMH, €CTECTBEHHbIN
palMOaKTUBHBIM (OH, KOCMHYECKHE Jy4d, PaJMOAKTHMBHOE H3JIy4YE€HUE NPUPOJHBIX MHHEPAJIOB,
JeWCTBUE PaIMOAKTUBHBIX U3Iy4YE€HUI Ha OPraHU3M 4elloBeKa), IPU 3TOM IEePEeBOIUTH MPAKTHUECKYIO
3aJauy B yueOHYI0, BBIACIATH CyILIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SBICHUMN;
ONKCBHIBATh M3YYEHHbIE CBOMCTBA TeJ M (PU3UYECKUE SIBICHUS, UCHONb3Ys (pu3nyeckue BeTHYUHbI
(cpenHsisi 1 MTHOBEHHAsi CKOPOCTh TeJla MPH HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHUE, MepeMelleHue,
MyTh, YIJOBas CKOPOCTb, CWJIa TPEHUs, CHJIa YINPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO
NajJieHusl, BEC TeJa, MMIIYJIbC Tela, HMIIYJbC CHJIBbI, MEXaHudeckas paboTa M MOIIHOCTb,
MIOTCHIMAJIbHAS DJHEPrus Tejla, MOJHIATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAs DJHEPrus
C)KAaTOM NPYKUHBI, KUHETHUYECKAas DJHEPrus, IMOJHAs MEXaHWYECKas DSHEPrus, NEpHUOJ M YacToTa
Koie0aHWH, JUIMHA BOJHBI, I'POMKOCTh 3ByKa W BBICOTa TOHA, CKOpPOCTh CBETa, II0Ka3aTelb
MPEJIOMJICHUSI Cpelibl), NMPH ONUCAHUM MPABUIIBHO TPAKTOBATh (PU3UYECKUH CMBICT HCHOJIB3yEeMBIX
BEJIMYUH, 0003HAUEHUS M EIUHHLBI (U3UUYECKUX BEIMYUH, HAXOAUTH (OPMYIbI, CBSI3bIBAIOLIME
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JaHHYI0 (PU3MYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH TpaduKd HU3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBa Teld, (pu3MyYecKHe SIBICHHS M IMPOLECCHI, MCIOJIB3YsS 3aKOH COXpPAaHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPUHIMIT CYHNEPHO3UIMUA CHJI, TPUHIMII OTHOCHUTEIBHOCTH
lNanunest, 3akoHsl Hpr0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U NPEJIOMIIEHHUS CBETA,
3aKOHBI COXpPaHEHUsS 3apsl0BOI0O M MacCOBOTO YHUCENl IPH SIEPHBIX pEakUusX, [P 3TOM J1aBaTh
CIIOBECHYIO (pOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €T0 MATEMATHIECKOE BHIPAKCHHE;

OOBSICHATH (PU3MYECKHE TPOLECCHl M CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHTYyaIi
MPAKTUKOOPUEHTUPOBAHHOTO ~ XapakKTepa: BBIABIATh IMPHUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOHTH
oOBbsicHeHue U3 2—3 JIOTUYECKUX IIAr0B C OMOPOH Ha 2—3 W3YYCHHBIX CBOMCTBA (PU3MUECKUX SBICHHH,
(bu3NYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemath pacuéTHble 3a7ayu (ONMUparolIuecs Ha CUCTeMY U3 2—3 ypaBHEHMI), UCHOJb3Ysl 3aKOHBI U
(GbopMyIibl, CBA3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauM 3alKChIBaTh
KpaTKoe yCJIOBHE, BBISBISTh HEJOCTAIOIINE WIIM U30BITOYHBIE TaHHBIE, BRIOUPATh 3aKOHBI H (POPMYJIBI,
HEOOXOJMMBIEC Ul PEIICHUs, MPOBOJUTH PACUYETHI M OIEHHBATH PEATMUCTUYHOCTH ITOJYYCHHOTO
3Ha4eHUs (PU3NICCKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIMTh IMPHU MOMOIIU (PU3NYECKHX METOOB, HCIOIb3Ys
ONMCAHHE WCCIIEIOBaHMs, BBIACNIATH IPOBEPSEMOE MPENOIOKEHHE, OLEHUBATh MPAaBHILHOCTH
MOpsIIKa TIPOBENICHHSI HCCIIEIOBAHNS, A€IaTh BHIBOIbI, HHTEPIPETHPOBATH PE3YIIbTAThl HAOMIOACHUH 1
OTIBITOB;

MIPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (PU3UUYECKUX SBICHUN MM (GU3NYECKUX CBOWCTB Tel (M3ydeHUe
BTOpOro 3akoHa HbIOTOHA, 3aKoHa COXpaHEHUs OHHEPIUH, 3aBUCHUMOCTb IE€pHOJa KoJIeOaHUM
IPY)KUHHOTO MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBHCUMOCTb OT aMIUTUTY/bI
MaJbIX KOJI€OAaHUH, MPSIMOJIMHEMHOE PacIpOCTpaHEHHUE CBETAa, pa3jiokKeHHe Oeoro cBera B CHEKT,
U3yueHHE CBOWCTB H300paKEHMsI B IUIOCKOM 3€pKaje M CBOWCTB H300pakeHHsl INpeaMeTa B
coOuparoriel TuH3e, HaOII0JEHUE CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3Iy4YEHHs): CAMOCTOSATEIBHO
co0MpaTh YCTAaHOBKY M3 H30BITOYHOrOo HaOopa OO0OpYAOBaHMS, ONMCBHIBATE XOJ OIbITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IPOBOJUTh IpPU HEOOXOAUMOCTH CEpUI0 MPAMBIX M3MEPEHHH, OIpenesis CpeaHee 3HauyeHHue
M3MEPSIEMOi BeTMUUHBI ((POKYCHOE pacCTOSIHUE COOMpAroIel JTMH3bI), 000CHOBBIBATH BBIOOP CrIocO0a
n3MepeHus (M3MEepUTEIHLHOTO Ipubdopa);

IIPOBOJIUTh HUCCIICIOBAaHUE 3aBUCUMOCTEM (U3MUECKUX BEJIWYMH C HCIOJIB30BAaHUEM IPSMBIX
U3MEpEeHU (3aBUCUMOCTh IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBIXEHMM Oe3 HadaibHOMN
CKOpOCTH, INepHoAa KojeOaHWH MaTeMaTHYecKOro MasTHUKAa OT JUIMHBl HUTH, 3aBUCUMOCTH YIJa
OTpaXKEHHsI CBEeTa OT YyIVIa MaJEeHUs W yIyla MpeJoMJEHHs OT yrjia MaJieHus): IUIAaHUPOBaTh
UCCIIE/IOBAaHUE, CaMOCTOSATEIBHO COOMpPATh YCTAHOBKY, (DUKCHUPOBATh pe3yJbTaThl IOJIy4YEHHOMN
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TaONULl U TpaHKOB, AeJaTh BBIBOJBI IO pe3yibTaTaM
HCCIIEIOBaHUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHHs (PU3MUECKUX BEIMYUH (CPEIHssI CKOPOCTh U YCKOpEHHE Tela Mpu
PaBHOYCKOPEHHOM JIBWKEHUH, YCKOPEHUE CBOOOHOTO MaJeHus, )KECTKOCTh MPYKUHBI, KOAPPHUIIUEHT
TPEHUsI CKOJIb)KEHHUS, MEXaHudeckas padoTa M MOUIHOCTb, 4YacTOoTa M TIepHoAa KojeOaHWi
MaTeMaTH4YeCKOT0 W  NPYKUHHOIO MasTHUKOB, ONTHYEeCKas cuja COOHMparolied  JIMH3BI,
panMoaKTUBHBIMN (POH): IIaHUPOBaTH M3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITMIOJIHATE HW3MEPEHUs, CIeays MPeUIOKEHHOM HHCTPYKIHUH, BBIYMCIATH 3HAUEHUE BEIWYMHBI U
aHAJIM3UPOBAThH MOJyYCHHBIE PE3YIbTAThI C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUI;
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coOIII0IaTh MpaBmiia TEXHUKU OE30MAaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJIENEH: MaTepHaIbHas TOUKa, aOCOIIOTHO
TBEPAOE TEJNO, TOUYEYHBIH HCTOYHMK CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMma,
HYKJIOHHAs1 MOJIEIb aTOMHOTO $]Ipa;

XapaKTepU30BaTh NPUHLIUIIBI AEWCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOM Ha
HUX OIIMCaHUusA (B TOM 4YHUCIIC: CIIMAOMETP, AATYHUKU ITOJIOKCHHA, PACCTOSAHUA W YCKOPCHUS, PAKETA,
9X0JI0T, OYKH, ICPUCKOII, @OTO&HHapaT, ONTHYCCKHUE CBCTOBOJbI, CIICKTPOCKOII, JO3UMCTpP, KaMeEpa
Bunbcona), ucmonb3ysi 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUH M HEOOXOIMMbIE (DU3UUECKUE
3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMbI U CXECMATUYHBIC PUCYHKH M3YUCHHBIX TCXHUYCCKUX YCTPOﬁCTB, HU3MCPUTCIIbHBIX
pUOOPOB M TEXHOJOTMUYECKUX MPOLIECCOB NMPHU PEIICHUU Y4eOHO-TPAKTUYECKUX 3a7ad, ONTHYECKHE
CXEMBI JUIsl TOCTPOEHUS N300pa’keHNH B IVIOCKOM 3€pKaJie U COOMparolel JINH3E,

MPUBOJUTE MpHUMEpPhl (HAXOOUTh HUHPOpPMAIMIO O NpUMepax) HPaKTUYECKOTO HCIOJIb30BaHUS
(bu3UYeCKUX 3HAHUN B TOBCEJIHEBHOM XW3HHM JUIsl oOecriedeHus: 0€30TacHOCTH TMPHU OOpaIlleHUH C
npubopaMM M TEXHUYECKMMM YCTPOWCTBAMH, COXpPAHEHUsS 3J0pOBbS U COOJIOJEHHUS HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIOLEel Cpene;

OCYIIECTBJIATh TOUCK HWH(pOpManuu (U3HUECKOTO CcojepkaHus B VHTepHeTe, CcaMOCTOSTEIHHO
dbopMyTUpys TOWCKOBBIM 3ampoc, HAXOIUTh IYTH OMPEICICHUS TOCTOBEPHOCTH TOJYYCHHOM
I/IHCbOpMaIII/II/I Ha OCHOBE UMCIOIIUXCA 3HAHUH U JOIMOJIHUTCIBHBIX HCTOYHHUKOB,

WCIO0JIb30BaTh MPU BBHIMOJIHEHUH y4eOHBIX 3aJJaHUIl HAy4yHO-TOMYJSIPHYIO JUTEpaTypy (hu3nueckoro
COJepXKaHUsA, CIpaBOYHBIE MaTepuaibl, pecypcl cetu MHTepHer, BnaxeTb NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa30oBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
cOo3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE MH(pOPMALMU U3 HECKOJIBKUX
UCTOYHHUKOB (DU3MYECKOTO COJEp:KaHUSA, MYOJIMYHO MPEACTAaBIISATh pe3ylIbTaThl MPOEKTHOW WIN
HCCIEA0BATENbCKON NIEATEIbHOCTH, MPU 3TOM TIPAMOTHO HCIIOJIb30BAaTh W3YYEHHBIH IOHATUWHBIN
amnmapar M3y4aeMoro pasfena (U3MKH M COINpPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueil ¢ y4éTom
0COOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJIBI
DU3NYECKUE SBJICHUS
dusndecKkre BeJIMYUHBI U X U3MEPEHUE
Ypok-uccnenoanue "N3mepenne

4 TEMIIEpaTypbl IPU IIOMOIIH KUJIKOCTHOTO 1 1
TEpPMOMETpA U JaTYUKA TeMIepaTypsl"”

5 Mertoibl HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(hbMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka runoTesbl:

5 JAIbHOCTH MOJETA MIapuKa, MyHIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,
bubnuoreka [JOK
7 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBMyKeHre yacTHll BEllecTBa 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O6o6menue no pa3neny «llepBoHadanbHbIC Et?ri?/jl;f;zfr?}:ma%m
CBEJICHUS O CTPOCHUHU BEILIECTBA
12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBUIKCHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocts. EAMHHIE CKOPOCTH https:// m.edsocl)_.[ ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS brbmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN httos://m.e dsogru /£020¢10
16 IInoTHOCTH BemecTBa. PacueTr Maccel u bu6moreka [IOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf.1‘ pabora «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau mo teme "I1MOTHOCTD bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIIOKEHHON CHIIBI»)
21 SIBnenue TaroreHus. Cuma TSKECTU
CBsi3b M@Ky CUJION TSKECTH U MaCCOU
22 tena. Bec tena. Pemenue 3agau no reme bubmmorexa [JOK
"Crina TsecT" https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYTUX IUIaHETax. bubnuoreka [IOK
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Ou3nYeCKUe XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK
24 Hsmepettite ciut. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
OJHOM mpsAMoi. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cr"
28 Cuna TpeHus u €€ Buabl. TpeHne B mpupojie bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydyeHue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOACHUCTBYIOIIEH CHIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «I"paduyeckoe nzodpakeHue criny, «CHIIb, bubmorexa HOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEHICTBYIOIIAS CHID»
KonTtponsHas paborta o temam:
39 «MexaHnuecKkoe JBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3zo0paxenue cuim, «CHib»
33 JaBnenue. CriocoObl yMEHbBIIIEHUS U bubmuoreka [JOK
YBEIIMUEHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JJaBJICHUS Ta3a bubnunoreka [JOK

0T 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376
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35 [lepenaua naBnaeHus TBEPABIMU TEIAMU, bubmuorexa [IOK
XKUJKOCTAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JNEUCTBUEM CUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «Jlapienue B bubmmoreka [{OK
KUJKOCTHU U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobuwatonuecs cocyt https:// m.edsocl)_.[ ru/ff0a2970
39 IManpaBnuueckuii mpece brbmmorexa [OK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [IopiiHEeBOM KUIKOCTHBIN
Hacoc
A1 ATmocdepa 3eMu U IPUIHHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3myxa. ATMocdepHOe 1aBiieHHE httos://m.e dsogru /f10a2b5a
43 N3mepenue armocdepHoro naBneHust. OmpIT bubnuoreka [IOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTb aTMOC(HEPHOTO AABJICHUS OT bubnunoreka [JOK
BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoun. AtmochepHoe qaBieHne bubnnoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3aga4d mo reme " AtmochepHoe
nasjeHue"
47 JleficTBHE )KUJKOCTHU U Ta3a HA OTPYKEHHOE bubnuoreka [JOK
B HUX T€JO0. ApXMMEI0Ba CHUJIa https://m.edsoo.ru/ff0a3276
48 JIaGopatopHas pabota «Omnpenenenue bubnuoreka [IOK

BBITAIKMBAIOLLIEH CUIIBI, IEHCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc
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TCJI0, IIOTPYKCHHOC B )KUAKOCTBLY

JlaboparopHas paboTa 1mo Teme
«HccnenoBanue 3aBUCMOCTH Beca Tea B

bubmmoreka [{OK

49 1
BOJIE OT 00BbEMA OTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIay
bubmmoreka [{OK
50 IInaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast padota "KoHcTpynpoBanue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKU U 1
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau no temaM: «IInaBanne
52 cynoB. Bo3ayxomnaBanuey, «JlaBienue bubmorexa LOK
YAOB yx N https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
53 KonTtponbHas padoTa o teme «JlaBienne
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
54 Mexanuueckas padoTta
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MoimHOoCTh. EAUHUIBI MOIIIHOCTH
B A H Hl https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuyétr MOIIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 110 JIeCTHUIIE"
57 IIpocTeie MexaHnu3Mbl. Peruar. PaBHoBeCHE
CHWJI Ha pblyare
Prbruaru B TexHuKe, ObITY U IPUPO/IE.
58 JlaboparopHas padora «lccrnenoBanue 0.5 bubmnorexa [IOK
p . PHAAD ' https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS PbYara
59 Pemenue 3ana4 no teme «YcCioBus bubmuoreka [JOK

PaBHOBCCHSA pbIyara»

https://m.edsoo.ru/ff0a48a6
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KoaddurmenT noneznoro neicTBus

60 MexaHu3ma. Jlaboparopuas pabota 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIIOCKOCTH
61 Pemenue 3amau o reme "Pabora, 1 bu6mmoreka [{OK
MortrHocTh, KITA" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnorexa [JOK
MTOTEHIMAJIbHAs YHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsT MEXaHMUECKOW SHEPTHU 1 brbmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE ONIPEEIICHHE
64 N3MEHEHNS KHHETUIECKON 1 MOTEHIINAITLHON 1 1
SHEPTUU NPU CKAThIBAaHUH TEJIa 110
HAaKJIOHHOM Tu1ockocTh"
65 KonTtponbHas padota o teme «Pabora u 1
MOIIHOCTb. DHEPT U
PeseprubIit ypok. PaboTta ¢ Tekcramu mo bubnuoreka [IOK
66 1
TeMme "MexaHnueckoe IBmxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. PaboTta ¢ Tekctamu no
67 teMe "JlaBneHue TBEPIBIX TN, )KUJIKOCTECH 1 1 Eubmorexa HOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o 1
teme "Pabota. MomHoCTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE TOJIOKEHUH MOJIEKYIISIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucranmmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe pacIIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN DHEPruu https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buas! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCII0JIB30BaHUE TEIUIOBBIX CBOMICTB BEIIECTB bubmorexa LIOK
https://m.edsoo.ru/ff0a65c0
1 MaTepUasoB B LIEAX dHeprocOepexeHus"
12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OalaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBIICHUS TEIUI000MEHA MpY CMEIIMBAHUN bbmmorexa [OK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSTYEH BOJIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJEISEMOr0 UM
TIPH OXJIAXKICHUH
16 JlaGopaTtopHnas paborta "Onpenenenue bubnuoreka [IOK
YIEIbHOU TETUIOEMKOCTH BeIlecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 KPUCTATTMYECKUX TeJl. Y IeJbHas TerioTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
yEeJIbHOW TEIJIOTHI IUIaBJICHUS JibJa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenpHas TemioTa
21 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢
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22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

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

23

Pemenue 3a1au Ha onpeesieHne BIa)KHOCTH
BO3]lyXa

24

[TpuHIMIB paOOTHI TEIJIOBBIX JBUTATEICH.
[TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro npuratens. TenaoBbie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHsI U MPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX IpOIECCaxX

27

[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"TemmoBeie sBneHus. 3Menenne
arperaTHbIX COCTOSIHMI BemecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbras padota o teme "TerioBbie
ABJIE€HUS. MI3MeHeHne arperaTHbIX COCTOSIHUN
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. [[Ba poaa
ANEKTPUYECKUX 3aPSAI0B

30

Ypoxk-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apspKEHHBIX TeIl. 3aKOH
Kynona

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

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO TTOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX mojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.
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DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TpUMEHEHUE CBOMCTB bubnuorexa [JOK
BIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 C}HIIGCE‘BOB&HI/I?L HCTZ‘IHI/IKI/I bubnuorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlefcTBHS DIEKTPUUECKOTO TOKA Bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIIEKTPUUYECKOTO TOJISI Ha TPOBOTHUKH U 1
JUDIIEKTPUKHA"
39 DJIEKTPUYECKHI TOK B MeTajlax, )KHUAKOCTAX bubnuoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas pabora 05 bubnuoreka [JOK
"M3mepeHue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsiKeHue. BoiabT™merp.
42 JlaGopaTtopHnas padota "U3mepenue u 0.5 bubmorexa HOK
| https://m.edsoo.ru/ff0a%e14
pEryIupOBaHUE HAMIPSIKCHUS
43 ConpoTuBieHHE IPOBOAHUKA. Y I€ITBHOE bubnunoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnunoreka [JOK
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAI1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U MaTepuana"
45 3aBUCHUMOCTh CHJIBI TOKA OT HANIPSKEHUS. bubnunoreka [JOK
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3axon Oma Ju1d yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlaboparopHuas padota "Mccrnenoanme
3aBUCHMOCTH CHJIBI TOKA, HYILETO Yepe3

bu6mmoreka [{OK

46 PE3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnenoBarenpHOE U NapauIEIbHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUN MpH bubnuoreka [JOK
MOCJIETIOBATEIIBHOM COEAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas pabota "IIpoBepka npasuiia
49 TUTSI CEIJ'IBI I")FOKa Ir)[pI/I HapaHJP;eHBEOM ’ bubmmorexa [JOK
\ https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
paboOTHl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUUYecKue IenH U MOTpeOuTenu
53 ANIEKTpUYECKoii SHepruu B ObITY. KopoTkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBLHOM paboTe MO TeEMe
54 "DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tella bubnuoreka [IOK
" ux B3aumoaercTBusl. IlocToSIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTtposneHas paboTa o teme bubnuoreka [IOK
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"DnekTpuueckue 3apsabl. 3apsLKeHHBIC Tea
H uXx B3aumoacucTaus. I1ocToOSHHBIN
ANEKTPUIECKUH TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTosTHHBIE MarHuTHI, UX B3aUMOJICHCTBIE
57 VYpoxk-uccnenosanue "M3ydenue nonaen 1 bubnuorexa [JOK
MMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE ToJie. MarHuTHOE T0J1e 3eMITH U bubmmoreka [{OK
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MarautHoe noJie
bubmmoreka [{OK
59 ANEKTPUIECKOTO TOKa MarHuTHoE 1mosie
https://m.edsoo.ru/ff0acld2
KaTYIIKA ¢ TOKOM
[IpuMeHeHne >EKTPOMArHiTOB B TEXHUKE.
" o bu6moreka [IOK
60 JlaboparopHas padota "M3yuenue aelicTBUS 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTpOABUTATEIICH B
. bu6mmoreka [IOK
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padota "KoHcTpynpoBanue u
n3ydeHue paboThl JIEKTpOABUTATEINS "
62 OnbiTel @apajies. 3aKOH JIEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna
DnextporeHepatop. CocoObl MOTydeHHUS
63 ANEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUH
64 [ToaroToBka Kk KOHTPOJIBHOU paboTe MO Teme
"DNeKTpUYeCcKUe U MarHUTHBIE SIBJICHUA"
65 KonTtposneHas paboTa o teme bubnuoreka [IOK

"DJIeKTpUUECKHE U MAarHUTHbBIE SABJICHUS"

https://m.edsoo.ru/ff0ach14
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PezepBHblii ypok. PaboTa ¢ Tekctamu 1o bubnuorexa [JOK
66 1

teme "TeruoBble siBieHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK

teme "[locTosIHHBIHN 21eKTpUuyecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1

TeMe "MarauTHbie SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTnueckue 06pazoBaATENBHbIC
padoTsI padoThbI pecypest
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMONIMHENHOE IBHKEHUE 1 bubamorera LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
CpenHsist © MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIMKECHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopnas padora "Ompeneienue
7 yCKO;)eHI/I;II) Ten;) npu paBHOI})/CKOpeHHOM 1 1 bubmmorexa [TOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBobOoauoe nmagenne ten. OnelTel [Nanunes 1
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
9 [lepuon 11:1) JacToTa o6pau1eHH;1.p J}_]I);I(HeﬁHaﬁ Hu 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0ael76
YIJ10Bast CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 IlepseIii 3akoH HproToHa. BexTop cuibl bubnuorexa [IOK
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https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HertoToHa. bubmuoreka [IOK
PaBHozelicTByIOIIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui Egg?;;f;z?g}:meg 82
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
HproTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Et?ri?ﬁfii?ﬁﬁf Daeca?
16 Pemenue 3anau no reme «Cuina ynpyroctm»
17 JlabopaTtopHas pabora «OnpenenecHue bubmuorexa [JOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cna Tpetis https:// m.edso;.I ru/ff0af738
bubnuoreka [IOK
19 Pemenne 3agad mo reme «Cuiia TpeHUSD» httos://m.e dsogru /f0afa26
20 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
ko3 duimenTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akoubl HeroToHa. bu6mmoreka [JOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO bubnnorexa [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBuxeHne Tea BOKpyr
23 rpaBUTaMOHHOTO IeHTpa (ConHevHast
cuctema). ['anmaktuku"
24 Pemenne 3amau no teme "Cuia TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOTO TATOTEHUsA" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuYecKas CKOPOCTb. bubnuorexa [IOK
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HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHON TOUKHU.
AOcomoTHO TBEpHOE Teno. PaBHoBecHe

bubmmoreka [{OK

26
TBEPJOTO TENA C 3aKPEIUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MowmeHnT cuisl. LleHTp TsKECTH
28 Pemenne 3agad mo reme "MOMEHT CHJIBIL. bubmmoreka [{OK
Hentp tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 “ngaaneCKoe BE}KCHI/IG ’ bubmorexa HOK
y g . https://m.edsoo.ru/ff0b0408
B3anmoperictBue Ten
KounTponbnas paborta o teme
30 "MexaHn4ecKoe JIBIKEHUE bubmorexa OK
N g " ' https://m.edsoo.ru/ffOb06ec
BsaunMmonelicTsue Ten
Nmnynec tena. UMnynbe cuibl. 3aK0H
31 COXPaHEHHUs UMITyJIbca. YTIPYroe u Bubmmorexa [JOK
P Y o Py https://m.edsoo.ru/ff0b07fa
HEYyINpyroe B3auMoIeHCTBHE
Pemenue 3agau no reme "3aKkoH COXpaHEHUS bubnuoreka [JOK
32
umnyabca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTHBHOE NBIKCHHE
B IIPUPO/JIC U TeXHUKE"
bubnuoreka [JOK
34 M 0
CRATMIRBCIE pabota H MOTHHOUTE https://m.edsoo.ru/ffOb0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubmuoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 palbOoTHI CUJIBI TPEHHSI TPU PABHOMEPHOM

JABHOXKCHHU TCJIa 110 FOpPI30HT3.J'IBHOI>i
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IIOBCPXHOCTU»

CBs3b sHepruu u padboTsl. [loTeHnnanbHas

37
JHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
40 JlabopaTtopHas pabora «3ydyeHne 3akoHa bubnuoreka [JOK
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
Kkoiiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuii 1 NpyKMHHBIM MAsITHUKH
Ypok-uccienoBanne «3aBUCUMOCTb MEPUOJIA
44 KoJIeOaHU OT KECTKOCTH I WHBI ¥ MacCChl bubmiorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTrUN MIPU MEXaHUYECKUX
KOJIeOaHUIX
JIaGopaTtopHas pabora «Ompeneieaue
46 qaCTOI;LI I/Ipl'Ie Ifoz[a KOJIe6aI:1HI71 o WHHOI'O Eubmrorexa HOK
p 2 https://m.edsoo.ru/ffOblaec
MasTHUKA»
Jlaboparopnas padora «IIpoBepka
47 HCSaBII)/ICI/II\IZOCTI/IpHe noaa IlzonegaHHI?I rpysa Bubmorexa OK
p py3a, https://m.edsoo.ru/ff0b197a
MO/BEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
Mexannueckue BoJHEI. CBOMCTBA
bu6mmoreka [JOK
48 MeXaHH4YecKux BoJH. [IpogonbHbIe 1

NONECPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe
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Ypok-koHpepeHus "MexaHu4eCKIe BOJIHBI

49 . .
B TBEpIOM Teie. CelicMuyeckue BOJTHBI"
50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa
51 Ypok-uccienosanue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
53 VYpoxk-koHpepeniusa "YIbTpa3ByK U bubnuorexa [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
" bubmuorexa [JOK
o4 3aKoHbBI cOXpaHeHus1. MexaHu4eckue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs ¥ BOJTHBI
KonTtponpHas padoTa o Teme "3aKkoHbI
55 coxpaHeHUs. MexaHn4YecKkue KojieOaHus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHuTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnosib3oBaHue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
bubmuoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
\ https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
60 Pemrenue 3agau Ha onpeieieHUE YacTOThI U

JJIMHBI BHCKTPOMaFHHTHOﬁ BOJIHBI
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DneKTpOMarHuTHasl IpUpPoa CBETA.

bubmuoreka [JOK

61
Ckopoctb cBeta. BosiHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneitnoe
62 acmpocTpaHnenue cseta. 3arMenus CoJHIA U bubmorexa LHOK
bactipoctp ' https://m.edsoo.ru/ff0b3658
JlyHsl
3aKoH oTpaXkeHUs cBeTa. 3epkaja. Pemenue
63 3aJ1a4 Ha IPUMEHCHHE 3aKOHA OTPAKCHHUS bubmorexa HOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS bubnnorexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTpaXKCHHE CBETA.
65 HCHOJ‘IB?;OBZIF{I:/Ie nonHorrz) BHYTPEHHETO bubnmorexa [JOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaXXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabora "VMccnenoBanue
66 3aBHCHUMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO
Jiyda OT yIJia maJieHus Ha TpaHuIle "BO3yX-
crexio""
Ypoxk-koupepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [JOK
68 JIunzel. OnTuyeckas cujia JUH3bI 1o
https://m.edsoo.ru/ffOb3f2c
. bubnnorexa [JOK
69 [TocTpoenne n3o00pakeHUH B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 ¢box Ic)Horl(? aCCpTO}IHI/I}I " Oli)'ITquCKOﬁ CHJIBI Bu6mmorexa LIOK
Y 13 " https://m.edsoo.ru/ff0b4206
coOuparoIiei TUH3BI
71 VYpoxk-koHpepenuus "OnTHUecKue TUH30BbIC bubnuorexa [IOK
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npubopsr"

https://m.edsoo.ru/ff0c0a7e

bubmuoreka [JOK

72 I'na3 xak ontuueckas cucrema. 3peHue httos://m.edsoo.ru/FobA684
73 VYpox-koudepenuus "edekrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceeta B criekTp. ONbITHI
74 Hprotona. CnoskeHue CrieKTpaabHbIX IBETOB. bubnmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "ONBITHI 1O
75 Pa3IoKEHUI0 OEJIOTO CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO [IBETA IPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBEIE CBOKICTBA
76 CBeTa: nucriepcusi, UHTephepeHITUs U
mudpakus”
77 OmnbiTer Pesepdopaa v mmaneTapHast MOJIETb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue u MorJIONeHUE CBETa AaTOMOM. bubnuoreka [JOK
KBantsl. JInHeituaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue cnekTpoB bubnunoreka [JOK
HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI Bubmorexa OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MOJEeIb https://m.edsoo.ru/ff0c18ac
83 PannoaxTtuBHBIE TpeBparieHus. 30Tomnbl bubmmorexa [JOK

https://m.edsoo.ru/ff0clal4
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Pemenue 3agau mo reme: "PagnoakTuBHBIE

bubmuoreka [JOK

84 npespaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon nomypacmanga

86 Ypok-koHpepenmus "PagnoakTuBHbIC bubnuorexa [JOK
M3JIYYeHHS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsJ0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl bubnnorexa [JOK
Y DHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun"

90 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Wcrtounuku sHeprun CosHua u 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBUSI paIMOAKTUBHBIX U3TyIEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIE€ BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

KounTponbnas pabora o teme

93 "DJIeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBieHUs"

94 [ToBTOpenue, 0606menue. JlabopatopHsie bubnunoreka [JOK
paboTsl o Kypcy "Bzaumoneiictsue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK
95 pacUeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 TeMe

"TennoBble mpoueccol”

https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacUeTHBIX U KAYECTBEHHBIX 33]1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATEIICH"
IToBTopenue, 0000OIcHuE. Pemenue

97 acquI;H)Ix u KaqecHTIBeHHHx 3a7a4 I10 TEME 1 bubmmorexa [TOK
p a https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"

98 [ToBTOpenue, o606meHue. JlaboparopHbie 1 1 bubnuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBNIeHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o000meHue. Pabora ¢

99 TeKCTafm 10 TeEME 'I'IIISaKOHLI COXpaHEHUs B 1 bubnmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o606menue. Paborta ¢ 1 bu6moreka [IOK
tekcraMmu 110 TeMe "Koebauus 1 BOJIHEL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubnuoreka [IOK
TexcTtamu 110 Teme "CBeTOBBIC SBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHast 1
¢duzuka"

OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 102 27
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Odusnka: 7-i knacc: 0a30BbI ypoBeHb: yueOHuk, 7 kinacce/ [lepoimkua .M., Banos A.1.,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

» Ouszuka: 8-i kiacc: 6a30BBIN ypoBeHb: yueOHuk, 8 kinacce/ [lepeimkun M. M., Banos A. U.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

» dusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepeimikun U. M., I'ytauk E. M.,

NBanos A. U., [lerpoa M. A., Akumonepnoe odmecto «M3natensctBo «IIpocsemienue

METOIUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6mmoreka [IOK
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