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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo (u3nMKe Ha ypOBHE OCHOBHOIO OOIIEr0o OOpa30BaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMM K pe3yjbTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTeIbHON
nporpammsl, npencraBieHHbIx B PI'OC 00O, a taxxke ¢ yuérom (denepanbHOil pabodeit mporpamMmmsl
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

Copnepxanue HporpaMMbl MO (PHU3MKE HANpaBIeHO Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYAaIOIIMXCS U OpraHu3alvi0 H3ydyeHus (QU3MKM Ha JAeATeIbHOCTHOH ocHOBe. B
nmporpaMMe o (pu3uKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro IpeaMeTa B peanusaluu TpeOoBaHUl
OI'OC OOO K mIaHUpyEeMbIM JUYHOCTHBIM M METAIIPEIMETHBIM pE3yJibTaTaM OO0Y4YEHMs, a TaKXKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[IporpamMMma 1o ¢u3rke ycTaHABIMBAET paclpeaeseHue yueOHOro MaTepuraa 1mo rojam o0ydeHus
(mo xmaccaMm), mpeajgaraeT NpPUMEPHYIO MOCIEA0BaTENbHOCTh U3YyUEHHS] TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHHUS METOJUYECKOW TMOMOIIU YYHUTENIO B
co3/1aHuu pabouelt mporpaMMsl MO0 y4eOHOMY MTPEIMETY.

dusnka SBISETCA CUCTEMOOOPA3YIOIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIKAT B OCHOBE IIPOIIECCOB W SIBIICHUH, H3y4aeMbIX XHUMHEH,
Ouosoruei, actpoHomMuelt u ¢puznyeckoit reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO KApTUHY
MUpa, MPEAOCTaBIsIeT Haubojee siCHble 00pa3lbl MPUMEHEHUS HAYYHOTO METOJA MO3HaHUS, TO €CTh
croco0a MmoJyiy4yeHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna 13 riaaBHBIX 3a7a4d (PU3HUECKOro oOpa3oBaHUs B CTPYKTYpe 00I1ero o0pa3oBaHus COCTOUT B
(opMHpPOBAHNUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM  ypOBHE  MpEAINOJaraeT  OBJAJACHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb!

HAy4YHO OOBSCHSATH SIBJICHUS;
OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O MCCIIEJOBAHNUS;
UHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS [TOJIyYE€HUS BEIBOJIOB.

Ienu u3ydenus Gpu3nku Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHus onpenaeneHsl B Konnenunu
npenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoit
®denepanny, peaqu3yroIINX OCHOBHbIE 00111e00pa3oBaTeNbHbIe IPOrPaMMBbl, YTBEPKIEHHON pelieHueM
Komnnernn MunuctepcerBa npocsenienust Poccuiickoit @epeparuu (mporokoin ot 3 gexadps 2019 r. Ne
[1K-4BH).

Hean n3ydyenus Ppu3nKu:
npuoOpeTeHne HHTepeca U CTPEMIICHUS! 00YUJaIOLINXCsl K HAYyYHOMY M3YUYSHHIO ITPUPOJIBI, pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEACTABICHUH O HAyYHOM METOJE€ IO3HAaHUS W (OPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;
¢dbopMHpOBaHKE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3ylbTaTa H3y4eHHS OCHOB CTPOCHHsSI MaTepuu M
(byHIlaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHHE MPEJCTABICHUN O poJid (PU3UKU AJI Pa3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U
TEXHOJIOTHIL;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieil mpodecCHOHAIBHOW NeATebHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JTabHEHUIIIEMY O0YUYCHHIO B ’TOM HAIPABIICHUH.



JlocTikeHne ATUX IeNield MporpamMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOT'O OOIIETr0 0O0pa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeyIONUX 3a4ay:
npuoOpeTeHue 3HAaHWUM O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
npuoOpeTeHne YMEHHI ONHUCHIBATh U OOBACHATH (PU3HUECKHUE SIBICHUS C HCIIOJIB30BAaHHEM ITOJTyYEHHBIX
3HAHUM;
OCBOCHHE METOJIOB PEIICHHUs MPOCTEHIINX PACYETHBIX 3a/1a4 C MCIIOJIb30BaHUEM (PU3HMUECKUX MOJETCH,
TBOPYECKHX M MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUN HaONIONaTh MPUPOAHBIC SIBICHHUS M BBIIOJHATH OIBITHI, JaOopaTopHble paboTH U
AKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCIIOJIb30BAHUEM N3MEPHUTEIBHBIX IIPHOOPOB;
OCBOCHHE TPUEMOB PabOTHl ¢ HMH(pOpMaIHeld (U3NIECKOTO COACpKaHMs, BKIOYas MHPOPMALHUIO O
COBPEMEHHBIX JIOCTHIKCHUSAX (DU3HMKH, aHATIM3 U KPUTHYECKOE OlICHUBAHHE UH(POPMAIINH;
3HAKOMCTBO CO cdepamu Npo(hecCHOHANBHON NIeATENBHOCTH, CBSI3aHHBIMH C (U3HKOW, W
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PU3UUCCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypoBeHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenwo), B 8§ kiacce — 68 yacoB (2 yaca B
HEIEI0), B 9 KJj1acce — 102 qaca 3 yaca B HEJIEII0).

IIpeuiaraemelii B mporpamMme no (u3uke IepeueHb J1abopaTOpHBIX PAaOOT U ONBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YYUTEb JeIaeT BHIOOp MpOBeneHUs JTaOOpaTOPHBIX pabOT U OIMBITOB C
y4€TOM HMHIUBUAYAJIBHBIX OCOOEHHOCTEH OOYyJaromuXcs, CIUCKAa SKCIEPUMEHTAIBHBIX 3a/1aHUi,
IpeJuUlaraéMblX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOTO SK3aMeHa 1o (pu3mke.
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COJAEPKAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.

®uszuka — Hayka o npupoge. SBienus npupoabl. Du3nUECKUE SBJICHMS: MEXaHUYECKHUE,
TEIJIOBBIC, AJICKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. M3mepenwe ¢dusmueckux BeduyuH. DuU3MYECKHE  MPHUOOPBHI.
[TorpemHocTs 3MepeHuid. MexayHapoiHasi cucTeMa €IMHMUII.

Kak ¢usuka m npyrue ecreCTBeHHbIE HayKHd H3y4daroT NMPHPONy. EcTeCTBEHHO-HAy4YHBINH METO[
MO3HAHMS: HAOJIOJIEHHE, TMOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABMKEHUE TUIIOTE3, AKCIIEPUMEHT IO
MIPOBEpKE rUIoTe3, 00bsICHEeHNEe HabMo1aeMoro siBiaeHus. Onucanue pU3NUecKux SBJICHUIN C TOMOIIbIO
MOJIEIIEN.

Jemoncmpayuu.

Mexanuyeckue, TEII0OBbIe, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpudOPsI U MPoIleIypa IPSIMbIX U3MEPEHU aHAIOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.

OmpezienieHre EHbI ACICHUS Kbl H3MEPUTEIHLHOTO MpUoopa.

N3mepenue paccTossHUN.

N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl py MOMOIIHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBenenue wucciaeaoBaHUs MO TMPOBEPKE TUIOTE3bl: MANBHOCTH MOJETA IIApUKa, MYIIEHHOTO

TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OO0JIbIle BHICOTA MYCKA.

Pasnen 2. IlepBoHayaibHbIe CBeACHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE JUCKPETHOE
CTpOCHHE BEIECTBA.

JIBroxenue yactull BemiecTBa. CBsi3b CKOPOCTH JBUKEHUS YaCTHUIl ¢ TeMmreparypoid. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzanmonelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKMBaHHE.

ArperatHble COCTOSTHUSI BEUIECTBA: CTPOCHHE Ta30OB, KUAKOCTEH U TBEPABIX (KPUCTATINYECKUX )
Ten. B3auMocBsA3bp MEXIy CBOWCTBaMM BEIIECTB B Pa3HbIX arperatHbiX COCTOSIHUSIX M UX
ATOMHO-MOJICKYJIIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUYKEHHUSI.
Ha6mronenue quddysun.
HaGmronenue siBnenuii, 00bSICHIIONUXCS MPUTSHKEHUEM WA OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

OrneHka AuaMerpa aToMa METOI0M PSJIOB (C UCTONIb30BaHUEeM (oTorpaduii).
OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIIMPEHHMSI Ta30B.
OMBITHI 110 OOHAPYKEHUIO TCUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanuueckoe nBHxeHue. PaBHOMepHoe M HepaBHOMepHOe ABmxkeHue. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBIKCHUH. PacuéT myT 1 BpeMeHH JIBHKCHHSL.

SIBrnenne mHepuuM. 3aKOH MHEpUUH. B3auMoaelcTBue Ten Kak MPUYMHA U3MEHEHUS] CKOPOCTH
NBIKEHUS Tell. Macca kak Mepa uHepTHocTH Tena. llnoTHocTh BemiecTtBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BEIeCTBA.

Cuna kak xapakTepucTuKa B3auMmojencTBusa Ten. Cunma ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI JMHAMOMETpa. SIBneHue TiaroreHus U cuia TspkecTH. Cuila TSOKECTHM Ha APYTHX
mnaHerax. Bec Tenma. Heecomocts. CliokeHuE€ CHII, HampaBiICHHBIX 1O OAHOM MPSMOIl.
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PaBHopelictBytomas cuin. Cuna TpeHusa. TpeHue CKOJbKEeHHS U TpeHue mokosi. Tpenue B mpupoae u
TEXHUKE.
Jemoncmpayuu.
Habmoienne MexaHn4eckoro JBUKEHHS Tea.
N3mepenne ckopoCcTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBleHUs] HHEPLIUH.
HaGimoienne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU TEll.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEJL.
CnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopmuvie pabomul u onvimol.

OrmpezenieHne CKOPOCTH PABHOMEPHOIO JIBHXKEHMS (IIApUKA B SKHJIKOCTH, MOJEIH DJIEKTPUUYECKOTO
aBTOMOOWJIS U TakK Jajee).

Omnpenenenue cpegHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapUKa M0 HAKIIOHHOW TJIIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJIOTO TENA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (nedopmannu) HpyKUHBI OT HPUIIOKEHHOU
CUJIBL.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl TPEHHS CKOJBXEHHS OT Beca Tela U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenne. CriocoObl yMEHbBIICHHS W yBEeNWYEeHHs AaBlieHus. JlaBneHue rasza. 3aBHCUMOCTH
JaBiieHUs ra3a oT oO0b&ma, Temmneparypbl. [lepemaua naBneHus TBEPABIMH TEJIaMH, XUAKOCTAMU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MalvHbl. 3aBUCUMOCTh JABJICHUS JKUIKOCTU OT TTYOUHBI.
I'mapocraruaeckuii mapanokc. CooOmaronuecs cocyasl. [ uapaBinyeckne MeXaHU3MBl.

Atmocdepa 3emnn u atmMocepHoe AaBieHue. [[puunHbI CyIIecCTBOBaHUS BO3YIIHONH 00OI0YKH
3emnu. Onbir Toppuuermnmu. M3mepenue atmocdepHOro maBieHHUs. 3aBUCUMOCTbH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl asis u3MepeHus: aTMocGEpHOro AaBIEHUSI.

JleiicTBHE XUIKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeO. BeITasikuBaromas (apxumenoBa) cua.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

JHemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmaromuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nercTBus aTMoc(hepHOTO TaBICHHUS.

3aBHUCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJla ¥ TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITATKUBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Tell: IUIaBaHUE WM MOTPYKEHHE TeI B 3aBUCUMOCTU OT COOTHOIIEHUS MJIOTHOCTEN
TeJa M )KUJIKOCTH.

Jlabopamopnusie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B )KUIKOCTh YaCTH TeJa.
Ornpenenenre BbITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, MOTPYXKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIEH Ha TEJNO B )KUAKOCTH, OT MacChl Teja.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKUBAIOMIECH CUJTbI, AEHCTBYIONIEH Ha TEJIO B )KUIKOCTH,
0T 00bEMa NOrpyKEHHOM B JKUJIKOCTh YACTH T€Ja U OT MJIOTHOCTH JKUIAKOCTH.

KonctpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIIpEACIIeHHE €€ IPy30M0IbEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTD. JHEprus.

Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MexaHH3MBI: phlYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecus pblyara.
[IpumeHeHne mpaBuiIa paBHOBECHsl pbluara K O1oky. «3osotoe npaBuio» mexanuku. KITJ mpocthix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.
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Mexannueckas sHeprusi. Kunernyeckas u noteHuuanbHas sHeprud. [lpeBparienue oqHoro Buaa
MEXaHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAaHEHUsS SHEPTUU B MEXaHUKE.
Jemoncmpayuu.
[Ipumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnusie pabomot u onvimel.
Onpenenenre pabOTHl CHUIIBI TPEHHUS MPH PABHOMEPHOM JBW)KCHHHM TeJla MO TOPU30HTAIBHOM
MMOBEPXHOCTH.
HccnenoBanue ycioBuil paBHOBECHS pblyara.
N3mepenne KIIJ] HakTOHHOM MJIOCKOCTH.
N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTrUH.
8 KVIACC

Paznen 6. TenyioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETHUYECKOM TEOpHH CTPOCHHS BemiecTBa. Macca u
pa3Mepbl  aroMOB M MOJIEKYJd.  OmbITBI,  MOATBEPXKIAIOIIME  OCHOBHBIC  TOJIOKCHHS
MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOrO COCTOSHUN BemecTBa. Kpucramimueckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIAKOCTEH W TBEPABIX TEI HA OCHOBE ITOJIOXKCHHIA
MOJICKYJIIPHO--KUHETUYECKON Teopur. CMaynMBaHWe W KaNWUIAPHBIC sBJICHUSA. TerioBoe paciimpeHue
U CXKaTHe.

Temneparypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO TEIJIOBOIO JABWXKEHHUS 4YacTUl. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHUsSI BHYTPEHHEH SHEPruu: TEIUIoNeperaya M coBepieHue padboTsl. Buis
TEIUIOTNEpEeIavu: TEIIONPOBOIHOCTh, KOHBEKIIUSA, U3IIyYCHHE.

KonnuectBo TemnmoTel. YjaenpHas TEIUIOEMKOCTh BEIIeCTBA. 1eriooOMeH U TeIIoBOe
paBHOBecHe. YpaBHEHHUE TemaoBoro Oananca. [1naBnenue u oTBepAeBaHie KPUCTAIIIMUYECKUX BEILIECTB.
VYaenvHas TeruoTa miaBineHus. [lapooOpasoBanne u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas
TeII0Ta mapooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS.

[Tpunnmne! padotsl TemnoBsix apurateneid KIIJ[ terioBoro npuratens. TeroBble ABUTATENd U
3alIuTa OKPYKaIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAICHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCax.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUYKEHHUSI.

Ha6mronenue quddysun.

HaGmronenue siBneHnii cMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHH.

Habmtoienue TemmoBoro pacimyupeHus Ted.

W3meHeHue gaBlieHus ra3a Mpyu U3MEHEHUH 00bEMa U HAarpeBaHUH W OXJIXKICHHH.
[IpaBuna n3amMepeHus TeMIepaTyphl.

Bunael Terionepenayu.

OxmnaxkeHre Ipy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH padOThI BHEITHUMHE CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue xumnenus.

. HabmoteHue mocTostHCTBa TeMIIepaTyphl MPH TUIABIICHUH.
. Monenu TemIoBBIX ABUTATEIICH.

Jlabopamopuusie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WM caxapa.
OnbITHI 10 HAOTIOCHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
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Omnpenenenve AaBleHUs BO3yXa B OajuIOHe IIIpHIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH HAaBJICHUS BO3AyXa OT €ro o0bhéMa W HArpeBaHUS WIH
OXJIQXKICHHUS.

[IpoBepka rumnoTe3bl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKOI TpyOKe
OT TEMIIepaTyphbl.

HaGmoienne u3MeHeHusI BHYTPEHHEH SHEPTUU Tella B pe3yJbTaTe TEIuIonepeaayd 1 paboThl BHEITHUX
CHIL

HccnenoBanue siBiieHus TEII00OMeHa MpU CMEIIUBAHUU XOJIOHOM U Topsiueil BOJBIL.

OmnpeneneHre KOJIWYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOM TMpU TEMJIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUIHHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BELIECTBA.

HccnepoBanue npouecca nCapeHusl.

OnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYyXa.

Ornpenenenue yaeIbHON TEIJIOTH TUIABICHUS JIb/IA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. [[Ba pona anekTpudeckux 3apsaaoB. BzanmosenicTBre 3apsiKeHHBIX TeN. 3aKOH
Kynona (3aBHCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TE OT BEIMYUHBI 3apsiIoB M PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe tmone. Hanpspk€HHOCTH anekTpuueckoro mofist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenun snekrpuueckux 3apsanoB. DJIE€MEHTapHbIM 3ieKkTpuyeckuid 3apsan. CTpoeHue artoma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHECHUSI DJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOUHMKHM MOCTOSHHOTO
ToKa. JlefcTBUS IEKTPHUUECKOr0 TOKa (TEIIOBOE, XUMHUYECKOe, MAarHUTHOE). DIEKTPUYECKHI TOK B
KUIKOCTAX U ra3ax.

Onektpuueckas nenb. Cuna Toka. DIeKTpuueckoe HampsbkeHue. CONpOTHUBIEHHE MPOBOJAHMKA.
VYnenpHOE€ CcOmMpOTHBIIEHHWE BemiecTBa. 3akoH Oma s ydactka mnenu. [lociemoBatenbHoe U
napajuieIbHOE COSTUHEHNUE MMPOBOTHUKOB.

PaGotra u MOIIHOCTH 3JEKTpUUYECKOTO Toka. 3akoH Jxoyns—JleHma. Dnektpuyeckue menu u
MOTPEOUTENH dIEKTPUUECKOl sHeprun B ObITy. KOopoTkoe 3aMbIkaHueE.

[TocrossHHBIE MarHUThl. B3anmMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe noje. MarautHoe
nosie 3eMJIM M €ro 3Ha4eHHue IJis Ku3HU Ha 3emute. OnbIT DpcTeaa. MarHuTHOE T0JIe AJIEKTPUIECKOTO
ToKa. [IpuMeHeHune 371eKTpOMarHuToB B TEXHUKE. J[elicTBME MAarHUTHOIO MOJIsi HA MPOBOJAHUK C TOKOM.
DONEeKTpoABUTATENIb IMOCTOSTHHOTO TOKa. Mcronb30BaHHWE AJIEKTPOABUTATENIEd B  TEXHMYECKHUX
YCTPOWCTBAX M HA TPAHCIOPTE.

OnbiTel Dapanes. SABneHne 3neKTpoMarHuTHON HHAYKIWU. [IpaBmiio Jlenna. Dnexkrporeneparop.
CrocoObl TONYYEHHUS DJICKTPUUYECKON JHEPTUU. DJIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEPTHUH.

Hemoncmpayuu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpOoUCTBO U IEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaTu4ecKas MHIYKIUS.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUATIEKTPUKH.

MoaenupoBaHHe CUIIOBBIX JJUHUAM 3JIEKTPUUYECKOTO TOJIS.
W cTouHMKH TOCTOSITHHOTO TOKA.

JIerCTBUA 3IEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B JKUJKOCTH.

I"a30BbIii pazpsa.
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H3mepeHue CHibl TOKa aMIIEpMETPOM.

N3mepenne 31eKTpUUecKoro HanpsyKEHUs! BOJIBTMETPOM.

Peocrar u marasuH CONpOTUBIICHUN.

B3aumonencTBue NOCTOSHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeICHUS ITOIFOCOB MarHUTA.
MonenrpoBaHuE€ MArHUTHBIX 110JIEH TOCTOSIHHBIX MarHuTOB.
OmnsIT Opcrena.

MarauTtHoe 1osie ToKa. JJIEKTPOMAarHur.

JlelicTBre MarHUTHOT'O IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEIb IOCTOSIHHOTO TOKA.

HccnenoBanue siBJI€HUS AIEKTPOMarHUTHOM UHIYKIUH.

OnbiTel Papajes.

3aBUCHMOCTD HaIpaBJICHUS MHIYKIUOHHOIO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.

Jlabopamopuvie pabomsl u onsimel.
OnbIThl O HAOTIOAEHUIO 3JEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO OIS HA IIPOBOJIHUKY U JUDJIEKTPUKU.
COopka u mpoBepka padoThl AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.
W3mepeHnue u peryimpoBaHue CUIIbl TOKA.
W3mepenue u peryiupoBaHue HaIIPSHKCHHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYILIETO 4YE€pPEe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpsDKEHUS Ha PEe3UCTOpE.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb AJIEKTPUYECKOTO CONPOTUBJIEHUSI IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAH [TONEPEYHOr0 CEYEHU U MaTepuaa.
IIpoBepka nmpaBuiia CII0KEHHSI HAIIPSHKEHUH ITPU MTOCIIEA0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka nmpaBuiia AJIs CUIIBI TOKA MIPH MMAPAJIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Onpenenenre pabOThI EKTPUUECKOT0 TOKA, UIYIIETO YepPe3 Pe3UCTOP.
Onpenenenre MOIHOCTH ANEKTPUUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEN.
Onpenenenne KII/ narpeBarens.
HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS TOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB MIPU UX OObEITMHEHUH U Pa3/IeIICHUN.
HccnenoBanue NeHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTYHIKH C TOKOM M MarHuTa OT
CHJIbI TOKA U HAaIpaBJIEHUS TOKA B KaTYIIIKE.
N3ydenue neiicTBUsI MAarHUTHOTO TOJISI HA IPOBOIHUK C TOKOM.
KonctpyupoBanue u u3ydeHue padoThl 2JIEKTPOABUraTEeNs.
N3mepenue KII/[ anexTpoaBUraTrenbHoOi yCTaHOBKHU.
OnpIThl MO UCCIEIOBAaHUIO SIBJICHHUS SJEKTPOMAarHUTHOM WHAYKLUUHU: HCCIEIOBaHHE W3MEHEHHH
3HAYEHUS U HANPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuuyeckue siBJeHUA.

Mexanudeckoe JnBMkeHue. MarepuanbHas Touka. Cucrema otcu€ta. OTHOCHUTEIBHOCTH
MEXaHMYECKOTO  JIBMXKCHMSI. PaBHOMEpHOE  NpSIMONIMHEHHOE  JBH)KECHUE. HepaBnomepHnoe
npsiMosiHetHOe BMkeHue. CpelHssl 1 MTHOBEHHAsi CKOPOCTh TeJa MPU HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOEe mpsiMoiiMHelHoe aBmxkeHue. CBoOogHoe maneHue. OMbITHI
TIamunes.

PaBHOMepHOE IBMKEHUE 1O OKpYKHOCTH. Ilepron u gacrora obpamienus. JIunelinas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe YCKOPEHHE.
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ITepBriii 3akon Hptorona. Bropoit 3akon Hptorona. Tperuit 3akoH Hprotona. IlpuHnmn
CYIEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cHUjla TPEHHUS CKOJIBKEHUS, CHJIa TPEHHs I10KOS,
JIpYrue BUIbl TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHS. Y CKOpPEHHE CBOOOJHOrO majeHus. JBukeHue
a”eT Bokpyr Coinnua. [lepBas kocmuueckasi ckopoctb. HeBecoMoCTh U meperpysku.

PaBHOBecue marepuanbHONW TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teia C
3aKpEIUIEHHON OChIO BpalleHus. MoMeHT cuibl. LleHTp TshkecTH.

Nmnynsc Ttena. M3Menenwe wummynbca. WMmynbC cuiibl. 3aKOH COXpaHEHUsT HMMITYJIbCA.
PeaktnBHOE NBHXKEHUE.

Mexanunueckast pabota U MOITHOCTh. PaboTa cui TskecTd, ynpyrocTs, TpeHus. CBsi3b SHEPTUU U
pabotel. IloTeHnumanbHas »Heprus Teja, MOMHATOTO HaJ IOBEPXHOCThbIO 3emuid. [loTeHimanbHas
SHeprus cxatoil mnpyxuHbl. KuHetmdeckas sHeprusd. Teopema O KUHETMYECKOW HHEPrUHU. 3aKOH
COXpaHEHUs MEXaHWYECKON IHEPTHUH.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro JBHKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

CpaBHeHME MyTel U TPACKTOPUIA TBUKEHUSI OJJHOTO M TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne cKkopoCTH U YCKOPEHHUS MPSIMOIMHEHHOTO ABUKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmroienue ABM>KEHUS Tela 10 OKPY>KHOCTH.

Habnroienne MexaHWYecKuX SIBICHUN, NPOUCXOASmMX B cucreMe orcuéta «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKCHUH OTHOCHUTEIIFHO KaOMHETa (DU3HKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl TeJla U IUCTBYIOIIEH Ha HETO CHUJIBI.

Habmtoienue paBeHcTBa CUIT TIPH B3aUMOJICHCTBUU Tell.

N3menenune Beca Tena Npu yCKOPEHHOM JIBH)KEHHH.

. Ilepenavya nMiynbca npyu B3auMOJEHCTBUH TEI.

. [Ipeobpa3zoBanus SHEPTUM NPU B3AUMOAECHCTBUHU TEJI.

. CoxpaHeHue UMITyJIbca IPH HEYNPYTOM B3aUMO/IEHCTBUU.

. CoxpaHeHue UMIyjbca IpU aOCOJIIOTHO YIIPYroOM B3aUMOJEHCTBUU.

. HaOnroieHue peakTMBHOTO JIBUIKEHUS.

. CoxpaHeHue MeXaHU4eCKOW FHEPTHH NPH CBOOOIHOM IaJICHUH.

. CoxpaHeHue MeXaHU4eCKOW SHEPrHH MPH IBUKEHUU TeJla MO/ 1eHCTBUEM IPY>KUHBI.

Jlabopamopmuvie padbomol u onvimol.
KonctpyupoBanue TpakTa A pa3roHa W JaJbHEHIIEro paBHOMEPHOIO [BM)KEHHUS LIapUKa WU
TCJICKKH.
Omnpenenenue cpenHeld CKOPOCTU CKOJBXKEHUS Opycka MM JBWKEHMS IapuKa [0 HaKJIOHHOM
TUIOCKOCTH.
Omnpenenenre yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM JIBMYKEHUH IO HAKJIIOHHOH MJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IpPH PAaBHOYCKOPEHHOM JBMKEHHM Oe€3 HayalbHOMN
CKOPOCTH.
ITpoBepka runoTessl: €ciu Npu paBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayallbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOLINE POMEKYTKH BPEMEHU OJIMHAKOBBHI.
I/ICCHGHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUSA OT CUJIbI HOPMAJIIBHOT'O JAaBJICHUA.
Omnpenenenue ko3P PuIEHTa TPECHUS CKOTBKCHHUS.
Onpenenenue )XECTKOCTU MPYKUHBI.
Omnpenenenue paboOTHl CHJIBI TPEHUS TIPU PABHOMEPHOM JBIDKEHHHM Tella IO TOPU30OHTAIBLHOU
MOBEPXHOCTH.

. Onpenenenue pabOThl CHIIBI YIPYTOCTH HpPHU MOABEME Tpy3a C HCIOIH30BAHHEM HEIMOJABHKHOTO U

IMOABUKHOTO OJIOKOB.
N3ydeHne 3akoHa COXpaHEHUS SHEPTUH.
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Pa3nen 9. Mexann4yeckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe paBmwkeHne. OCHOBHBIE XapaKTEpUCTHKH KOJEOAaHWM: MEpHOJ, YacToTa,
aMIIUTyAa. MaremMaTHYecKuil U MpYXKUHHBIA MasTHUKH. [IpeBpaieHne sHepruu npu KojedaTeaIbHOM
JBUKECHUH.

3aryxaromue KoneOanusi. BeiHyxaeHHble konebanus. Pe3onanc. MexaHudeckue BOJIHBI.
CpolicTBa MexaHM4eCKUX BOJH. lIpomosibHble M monepeyHble BOJHBL. J[nMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHn4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habnronenue xonebanuii Tes moJ 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmtoienue BeIHYX/IEHHBIX KOJI€0aHUI U pe30HaHCca.
PacnipocTpanenre npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabnroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopuuvie pabomot u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil IPYKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCMMOCTH NIepHoAa KoJaeOaHN IOBEIEHHOI'O K HUTHU IPy3a OT JUIMHbI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHUoia KojeOaHU MPYKUHHOTO MasiTHUKA OT MaccChl rpys3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueOaHuii rpy3a, OABEIICHHOTO K HUTH, OT MaccChl Ipys3a.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IEpHOa KoJeOaHUH MPYKUHHOIO MasiTHUKA OT MaccChl rpy3a
U )KECTKOCTU IIPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUs.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M 3JICKTPOMATHUTHbBIC BOJIHBI.

ONEKTPOMarHuTHOE INOJIE. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH /1JIsi COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
BonHoBEBIE cBOMICTBA CBETA.

Jlabopamopuvie pabomol u onsimel.

N3yueHue cBOMCTB 371EKTPOMArHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JlyueBast monens cBeta. Mctounnku csera. [IpsmMonnHelHOE paclipOCTpaHEHWE CBETA. 3aTMEHMS
Comuua u JIynel. Otpaxenne cBera. [lmockoe 3epkano. 3akOH OTpa)KEHHs CBETA.

IIpenomiienne cBeTta. 3akoH IpesloMiieHHs cBeTa. [lonmHOe BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nmydeir B nuH3e. OnTuyeckas cuctema (oroammapara, MUKPOCKOIA M TeEJIECKOTA.
['ma3 kak ontudeckas cucteMa. bIM30pyKkoCTh U 1adTbHO30PKOCTb.

Paznoxenue Oenoro ceera B crnekTp. OmnbiTel HptoToHa. Clo)kKeHHE CHEKTPabHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300pa’keHUA B TNIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHYeCKUN CBETOBO/I.

Xon nydeit B cobuparoreit TuH3e.

XoJ J1ydeil B paccenBarollen JIMH3E.
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[Tonyyenune n300pakeHMIA ¢ TOMOIIBIO JIMH3.

[Tpunun neiictBus ¢oroanmnapara, MUKpPOCKOIA U TEIECKOTIA.
Mopeins rnasa.

PaznoxeHnue 6emoro cBera B CIEKTP.

[Tonmy4yenue 6ex0ro cBeTa Ipu CIOKEHUH CBETAa Pa3HbIX L[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHMsI CBETOBOTO Jiyda OT yrijia MaJeHusl.

N3yueHne xapakTepUCTHK U300paXKeHus IIpeAMeTa B IIJIOCKOM 3epKale.

HccnenoBanue 3aBUCUMOCTH yIJla IIPEJIOMIICHUS CBETOBOIO JIyda OT YIVIa IaJ€HUS Ha TIpaHULE
«BO31YX—CTEKJIO».

[Tonrydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Onpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHJIbl COOMpAOIIEH JINH3BI.

OmnbITHI IO PA3I0KEHUIO OEJIOro CBETA B CHEKTP.

OmnBITH IO BOCIIPHUATHIO IIBETA IIPEAMETOB ITPH WX HAOIIOACHUH Yepe3 IBETOBBIC (DUIIBTPHI.

Pa3nea 12. KBanToBbBIC sIBJICHHS.

OmnbiTel Pesepdopna u mmanerapHas moxenbs aroma. Moxenb aroma bopa. Hcnmyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEeHuaThle CIIEKTPHI.

PamnoaktuBHOCTE. Alb(a-, Oera- u ramma-uzinydenus. CTpoeHne aToMHOTO sjipa. HykinoHHas
MOZeNIb aTOMHOTO sapa. M3oronel. PanmoakrtuBHble npespamieHus. [lepuosn momypacnaga aTOMHBIX
A1ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsOBOTO M MAacCOBOTO 4YHUCEN. ODHEPIUs CBS3U
aTOMHBIX siiep. Csi3b Macchl U sHepruu. Peakuuu cuHte3a u neneHus siaep. VMcTtouHuku sHepruu
ConHua u 3B€37.

SnepnHas sHepreruka. JlecTBHs paAMOAKTUBHBIX U3JyYEHUI HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIEHUS.
CrieKTphl pa3aHyuHbIX T'a30B.
CrexTp Bomopo/a.
Habmtonenue TpekoB B kamepe BuibcoHa.
PaboTa cuéTurka HOHM3UPYIOLUX U3ITYy4EeHUH.
Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuvie pabomol u onsimel.
HaGntoneHune crijionHbIX U TMHEHYaThIX CIIEKTPOB U3ITyUEHHUS.
HccnenoBanue TpeKOB: U3MEpEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).
W3mepenue paaroakTUBHOTO (oHA.

IloBTOpHTE/ILHO-000011IAK0IIIUIT MOYJTb.

[ToBTOpUTENBEHO--0000IIAIOIIMKA MOAYNIb MpeaHa3HaueH I CUCTeMaTH3allMd U 00O0O0IIeHHS
NPEIMETHOTO COJIEpKAHUS M OIBITAa JESATEIbHOCTH, NMPHOOPETEHHOTO NpPU M3YYEHHUH BCEro Kypca
¢bu3MKM, a Takke g TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHY IO (u3uke s
oOyuJaronuxcsi, BHIOPaBIINX ATOT y4EOHBIN MPEMET.

[Ipn n3ydeHMM JAHHOIO MOIYJS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BUABI IEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CHeunBaeTCs JOCTI)KEHHE TMPEIMETHBIX W METANPEeIMETHBIX IUIaHUPYEMBbIX
pe3yNbTaToB 00yUYeHUs, POPMUPYETCSI €CTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHHE HayUYHbIX METOJI0B
UCCIIEIOBaHMsI ABJICHUN NPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATh (DU3UYECKUE SIBICHUS,
IIPUMEHSIS TOTY4YEHHBIE 3HAHUS, pEIIaTh 3aJa4M, B TOM YHCJIE KAYECTBEHHbBIE U dKCIIEPUMEHTAIIBHBIE.

[IpyHIUIIHATIBHO AEATEIBHOCTHBIN XAapaKTep JAaHHOIO pasjerna peaau3yercs 3a C4€T TOro, 4To
o0yyJaromuecs BBIIOIHSIOT 3aJaHHsI, B KOTOPBIX UM IIPE1araercs:

Ha OCHOBE IOJyYCHHBIX 3HAaHMH pacloO3HaBaTh U HAy4yHO OOBACHATH (PU3MUECKUE SIBICHUSA B
OKpY>Karollel NpupoJIe U MOBCEAHEBHON KU3HH;



HCIIOJIB30BAaTh HAYYHBIC MCTOABI MCCICIOBAHUA (1)I/I3I/ILI€CKI/IX HBJ'IGHPIfI, B TOM 4YHCIC OJIA
MPOBCPKU TUIIOTE3 U MOJTYUCHUA TCOPCTUICCKUX BBIBOAOB,
OOBICHATH Hay4YHBIC OCHOBLI Han0oJIee BaXKHBIX JOCTHKCHMH COBPCMCHHBIX TGXHOHOFHfI, Harpumcep,
IMPAKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX MCTOYHHMKOB OHEPIMHM HAa OCHOBE 3aKOHA IIPEBpPAIICHHUA U
COXpaHCHUSA BCEX U3BECTHBIX BUO0B DHCPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

W3yuenmne ¢u3MKM HA YpOBHE OCHOBHOTO 00IEro oOpa3oBaHUs HAMpPABICHO Ha JIOCTUIKECHUE
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesynbrare nzydenus: ¢Gpu3MKM Ha YPOBHE OCHOBHOI'O O0IEro oOpazoBaHUs y 00y4arolIerocs
OyayT copMUPOBAHBI CIEAYIOLINE TNYHOCTHBIE PE3yIbTaThl B HaCTH:
1) naTpuoTHYeCKOro BOCIUTAHUSA:
- IPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3MuecKkoi HayKH;
- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUHCKHUX YIEHBIX--(DH3UKOB;
2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTHBHOMY yYaCTHIO B OOCYXICHHUU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUN (DU3HKU;
- OCO3HAHKE BAKHOCTH MOPATbHO--OTHUECKUX MPUHITUIIOB B JIEATSIEHOCTH YIEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
- BOCTPUATHE ICTETUYECKHX KauyecTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOIO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JJAKOHHYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
- OCO3HaHUE LEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO HMHCTPYMEHTA IO3HAHUS MHpPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPHI;
- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI U SMOLMOHAJIBHOI0 GJIArONOTYYHS:
- OCO3HaHUE IIEHHOCTH 0€30IacHOTO 00pa3a KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH
mpaBwJl 0€30MacHOTO TMOBEACHUS Ha TPAaHCIOpTE, Ha JAOpOrax, C DJJIEKTPUYECKHMM M TEeIJIOBBIM
000pyZI0BaHUEM B JOMAIIHUX YCIOBHSAX;
- chopmHpoBaHHOCTH HaBbIKa pedIEKCHU, MPU3HAHKUE CBOETO IMpaBa Ha OMIMOKY M TaKOTrO e MpaBa y
JPYToro 4eIoBeKa;
6) TpyA0BOro BOCIIUTAHUSA:
- QaKTUMBHOE Yy4yacTHe B pEIIeHWU TMpaKTUYeCKHUX 3adad (B pamMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3aIfK, TOPOAa, Kpas) TEXHOJIOTUYECKON M COIMaIbHON HAINPaBIEHHOCTH, TPEOYIOIIMX B TOM
yucie U PU3nIecKnX 3HaAHUMH;
- HHTEpEC K MPAKTUICCKOMY M3yUdeHHI0 Mpodeccuii, CBI3aHHBIX C (PU3HKOI;
7) 3K0J10THYECKOr0 BOCTIMTAHUSA:
- OpUEHTAaIUsl Ha MPUMEHEHHE (U3MUYECKUX 3HAHWKM JUIs pelleHus 3aqad B 00JacTh OKpYyKarolien
CpeIIbl, TUTAHUPOBAHHMSI IIOCTYITKOB U OIIEHKH WX BO3MOHBIX TTOCIICICTBUMN JIJIST OKPY)KAFOIIIEH CPEIbI;
- OCO3HaHHeE MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOTIEM U MyTeH UX PEIICHNUS;
8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:
- MOTPeOHOCTh BO B3aWMOJICHCTBUU TIPU BBHIMIOJTHCHHH WCCIICOBAaHUK W TIPOEKTOB (DU3HUYCCKOM
HAIMPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHX;
- MIOBBIIICHUE YPOBHS CBOSH KOMIICTCHTHOCTH Yepe3 MPAKTUICCKYIO JIeATEITHHOCTh;
- TOTPeOHOCTh, B (hOPMHUPOBAHWUU HOBBIX 3HAHUH, B TOM dHCIe (HOPMYITHpPOBATH HJICH, TOHSITHSI,
TUMOTE3bI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;
- OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;
- CTpeMJICHHE aHaJM3UpPOBATh U BBISBIATH B3aHMMOCBSA3H MPHUPOJBI, OOIIECTBA U 3KOHOMHUKH, B TOM
YHClie C UCTIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;
- OLEHKAa CBOMX JEHCTBUI C Y4ETOM BJIMSHHUS Ha OKPYKAIOIIYIO CPEdy, BO3MOXKHBIX TJIOOAIbHBIX
MOCJIEOCTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI



B pesynbrare ocBoeHms mporpammbl 1o (hU3MKe Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS y
oOyuvarorierocss ~ Oyaytr  choOpMHpOBaHBl  MeTamnpeIMeTHble  pe3yJabTaTbl,  BKJIIOYAIOIINE
MO3HABATENIbHbIC YHUBEPCAIbHbIC y4yeOHBbIC NEHCTBHS, KOMMYHHKATHBHbIE yYHUBEpCAIbHbIC y4eOHBIC
JCWCTBUS, pETYISTHBHBIC YHUBEPCATbHbIC YUeOHbIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN);

YCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(HUKAIIMNA, OCHOBAHUS 7151 0000IICHNS U CPAaBHEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMaTpUBaeMbIX (hakTax, JaHHBIX W HAOIIOACHMSIX,
OTHOCSIIIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSA3H MPU U3yYeHUH (PU3NYECKUX SBICHUIN U MPOLIECCOB, AENaTh
BBIBOJIbI C MCIIOJIB30BAHUEM JEAYKTUBHBIX W MHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3BI O
B3aMMOCBS3SIX (PU3NUECKUX BEIHUUH;

CaMOCTOSITENTFHO BBIOMPATh CHOCO0 pemnieHus yueOHoU (u3mueckoi 3aqaun (CpaBHEHHE HECKOIBKHX
BapHAHTOB pelIeHUs, BBIOOp HauOolee MOAXOIANIET0 C Y4ETOM CaMOCTOSITENIbHO BbIIECICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarenbckme 1eiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;

MIPOBOAMTH M0 CAMOCTOSITENILHO COCTaBJICHHOMY IIJIaHY OTBIT, HECIOKHBIN (PU3NYECKUI IKCIIEPUMEHT,
HeOOoJIbIII0E HCCIeI0BaHNE (PU3MUECKOTO SBIICHHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIIHIO, TOJTYYECHHYIO B XOJI€ UCCIIE0BAHUS WU
AKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yiibTaTaM IMPOBEIEHHOIO HAOIIOICHUS,
OTIbITA, UCCIIEIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JajibHelIee pa3BUTHE (PU3MYECKHX IPOLECCOB, a TAKXKe BBIJIBUTATH
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh Pa3INYHbIe METO/bl, HHCTPYMEHTHI U 3alpochl IPU MOHCKE M OTOOpe MH(pOpMALMM WU
JAHHBIX C YU4ETOM MPeATIOKEHHON yueOHOH pu3nuecko 3a1auu;

aHAJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPHPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUAOB U (HopMm
MpEACTaBICHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy HIpelcTaBieHHUs MHGOPMAlMU U WLUIIOCTPUPOBATH
peliaeMble 3a/1a4u HECIIOKHBIMH CXeMaMHU, TuarpaMmMaMu, HHOU TpaduKoi U WX KOMOWHAITUSIMHU.
KoMMyHnKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

B X0/ 00CYyX/eHUsl yueOHOro marepuaia, pe3ylbTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB 3aJaBaThb
BOIIPOCHI O CYILECTBY O00OCYXAaeMOM TeMbl M BBICKAa3bIBATh WJIEU, HALIEJICHHbIE HAa pPEIIeHUE 3aJaul U
nojajepkaHue 0JaroxenaTeIbHOCTH OOIEeHuUS;

COIIOCTABJIATh CBOU CYXKJEHHS C CYKICHUSIMHU IPYTUX YYaCTHUKOB JHanora, oOHapyXKUBaTh pa3indue U
CXOJCTBO ITO3UIIHIL;

BBIPAXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX TEKCTAX;

myOIMYHO TMPEACTABIATH  PE3yibTAaThl  BBIIOJHEHHOTO (PU3MYECKOro oOmbITa (IKCIEPHMEHTA,
HCCIIEI0OBAHMS, TIPOSKTA);

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUAYaJbHON pabOThl MpU pELICHUH
KOHKPETHOU (pr3nyecKoit mpoOIemsr;

MPUHUMATh I€JIM COBMECTHOH J1€ATENbHOCTH, OpPraHU30BbIBaTh MEHCTBUS MO €€ JOCTHUKEHHIO:
pacmpenenaTh poyid, o0CYXIaTh MPOIECCHI U PE3YJIbTaThl COBMECTHON paboThl, 00001IaTh MHEHHS
HECKOIBKMX JIIOJICH;



BBINOJIHATE CBOIO 4acTh pabOThI, AOCTUras KaueCTBEHHOI'O pe3yibTaTa 10 CBOEMY HAlpaBJICHUIO U
KOOPJAMHUPYS CBOU ACUCTBUSA C APYTMMH WICHAMU KOMaH/bL;

OLIEHMBATh Ka4yecTBO CBOETr0 BKJIaJa B OOWMI MPOAYKT TO KPHUTEPHUSM, CAMOCTOSTEIHHO
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Camoopranuzanmus:

BBISBJISTH MPOOJEMBI B KU3HEHHBIX W yUEOHBIX CHTYaIUSIX, TPEOYIOIIMX I pemieHus (hU3HUeCKUx
3HAHUM;

OPUEHTHUPOBATHCA B PA3IMYHBIX MOJAXO0/AAaX MPHUHATHUS pelleHud (MHAUBUIYaIbHOE, PUHITHE PEIICHUS
B I'PYIIIE, TPUHATHE PEIICHUHA IPYIIION);

CaMOCTOSITEITLHO COCTABJISITh QITOPUTM pelIeHHus (PU3UYECKOW 3aJauyd WU TUIaHA WCCIICOBAHUS C
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiJiaraeMble
BAPUAHTHI PELICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeAJiaraTh IU1aH €€ U3MEHECHHUS;

OOBSICHATh MPHUUYMHBI JOCTHKEHUS (HEHOCTHIKEHMS) pEe3yNbTAaTOB MAESITENbHOCTH, [1aBaTh OICHKY
PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBHI B JIEATEIHHOCTh (B TOM YHCII€ B XOJ| BHIIOJHEHHS (U3MUYECKOTO HCCIIETOBAHUS
WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHUBIIUXCS CUTYAllUid, YCTAHOBJICHHBIX OLIMOOK,
BO3HHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM,;

CTaBUTH ce0sl HA MECTO IPYroro uejoBeKa B XOJe CIopa WU JUCKYCCHM Ha Hay4YHYIO TeMy, TOHHUMAaTh
MOTHUBBI, HAMEPEHHS U JIOTHKY JIPYroTO;

MpHU3HABaTh CBOE MPABO Ha OIIMOKY MPH pelIeHnH (GU3NUeCKUX 3a7ad WIH B YTBEPKACHUSIX HA HAYYHbBIE
TEMBI ¥ TaKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy o0yuenus B 7 KJjacce npeaMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUI:
WCIIOIB30BaTh TOHATHS: (U3MYECKUE W XUMHUYECKHE SBICHUS, HAOIIOIEHUE, DKCIEPUMEHT, MOJIEINb,
TUTIOTE3a, CIWHUIBI (PU3WYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BeIleCcTBa
(TBépHoe, KuAKoe, Trazoo0pa3HOE), MEXaHHYeCKOe JBHKECHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPaeKTOpUs, pPaBHOACUCTBYIOIIas cuia, AedopMmanus (ympyras, IJIacTUYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;
pasznuuath siBieHus (quddys3usi, TEIUIOBOE ABM)KEHHWE YACTHI[ BEIIECTBA, PABHOMEPHOE JBIKCHHE,
HEpPaBHOMEPHOE JBMIKEHUE, HHEPIIHSI, B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPJIBIX TEN C 3aKPETIEHHOMN
OCBIO BpallleHHUs, Tepenavya JaBlIeHUS TBEPABIMH TellaMH, XHUAKOCTSAMH U Tra3aMu, aTtMocdepHoe
JaBJICHUE, TJIaBaHUE TeJ, MPEBPAIlEHUS MEXaHHMYECKOHW HSHEPruu) MO OIMUCAHUI0 HX XapaKTePHBIX
CBOWCTB 1 Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (pr3UUECKOe SBIICHUE;
pacrmo3HaBaTh MPOSIBICHWE W3YYCHHBIX (DU3MUECKHUX SIBJICHHA B OKPYXAIOUIEeM MHpE, B TOM YHCIIE
¢buznueckue SBIEHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3INYHBIMUA CKOPOCTSIMU B KUBOUM U HEXKUBOM
pUpOJEe, ACUCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOro AaBJICHUS Ha >KUBOMN
OpraHu3M, IUTABAaHHUE PHIO, phIUard B TeJlie YEJOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIICIISATE CYIECTBEHHBIC CBOMCTBA (IPU3HAKN) (PU3NIECKUX SBICHUI;
ONKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (U3UYCCKUE SIBIICHUS, UCIONB3YS (PU3NUECKHE BETUIUHBI
(Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHIa



TSKECTH, BEC Teja, cujla TpeHus, AaBiieHue (TBEPAOro Tema, KUIKOCTH, ra3a), BHITAIKUBAIOLIAS CHUIIA,
MexaHuuyeckas paboTa, MOUIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOO(PQPHUIIMEHT IMOJIE3HOrO NEHCTBUS
MEXaHM3MOB, KHHETHYECKass W TIOTEHIMalbHAs SHEprus), MpH ONHCAHWUU TPABUIBHO TPAKTOBATh
¢u3N4YecKUil CMBICIT UCTOJIBb3YyEeMbIX BEIMYMH, MX OOO3HAYECHUS M EIUHMIBI (PU3MYECKUX BEIUYHH,
HaXoauTh (hOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PM3NYECKYIO BETUYMHY C IPYTHMMHU BETUYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUECKUE SABJICHUS U MPOLIECCH, UCTIONb3YS MPAaBUIIa CIIOKEHUS CHII
(Bmonb ofHOM mpsimoii), 3akoH ['yka, 3akon I[lackans, 3akoH Apxumeza, MpaBUJIO PaBHOBECHsSI pbluara
(6noka), «30J10TO€ IIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHWYECKOW PHEPIHU, IPU ITOM /1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MaTEMATUYECKOE BHIPAKCHUE;

OOBSICHATh (PU3MUECKUE SBJICHHUS, NMPOLECCH U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE CHUTYaIHi
[IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIBISATH IPUYUHHO--CIEICTBEHHBIE CBSA3H, CTPOUTH
00BsCHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHHM,
(bu3MYeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B 1-2 JeMcTBHs, HCHONB3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIINE
¢dbu3nueckue BEIMYMHBI: Ha OCHOBE aHalk3a YCIOBUS 3a/ladyd 3aluChiBaTh KpaTKOE YCIOBHE,
MOJICTABIIATh (PU3MUECKUE BEIMYUHBI B (OPMYJIBI M TPOBOAMTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHbIe, HEOOXOAMMBIC ISl PEUICHUs 3a/ad, OICHHBATH PEATMCTHYHOCTh MOJYYCHHOW (U3UUECKOM
BEJIMYUHBI;

pacro3HaBaTh MpPOOIEMbI, KOTOPBIE MOKHO PEHIUThH MPH MOMOUIM (U3UYECKUX METO/IOB, B OMHCAHUH
UCCJIEIOBAHMS BBIJCIATH MPOBEPSEMOE MPEANONoKeHNnEe (TUIOTe3y), pa3indaTh U UHTEPIPETUPOBATH
MOJIYYEHHBIH PEe3yNbTaT, HAXOAUThH OIIMOKHU B XOJI€ OTMbITA, JIeNaTh BHIBOJIBI 110 €T0 pe3yIbTaTaM;
MPOBOAWTH OMNBITHI MO HAOMIONEHUI0 (PU3MYECKUX SBICHUN WM (U3MYECKUX CBOMCTB TeN:
(GbopMynupoBaTh MpOBEpPSEMbIE MPEANONOXKEHUs, CcOoOUpaThb YCTAHOBKY M3  IPEAJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH XO/JI OIbITa U (POPMYIHPOBATH BHIBOBL;

BBITNIOJIHATH MPsIMbIE U3MEPEHUSI PacCTOSHUS, BPEMEHH, Macchl Tesla, 00bEMa, CUIIBI U TEMIIEPATYpPhI C
HCIIOJIb30BAaHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUsI MPUOOPOB € y4ETOM
3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH;

MIPOBOAUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT APYTOil C MCIOIb30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBMXKYILErOCs Tejla OT BPEMEHH JABHKEHHS Tena,
CHJIBI TPEHUSI CKOJBKEHHs OT Beca Tella, KauyecTBa 0OpabOTKM MOBEPXHOCTEH Tel U HE3aBUCHUMOCTHU
CWJIbI TPEHHUS OT IUIOAAM CONPUKOCHOBEHMS TeN, CHJIBI YHOPYTOCTH OT YAJIMHEHUS MNPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MNOTpYXKEHHOW dYacTH Telda U OT IUIOTHOCTH JKHUJKOCTH, €€
HE3aBUCHMOCTH OT IIJIOTHOCTH TeJa, OT TIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUH IJIaBaHUs
TeJ, YCIOBUI paBHOBECHS phlyara U OJIOKOB), yUaCTBOBATh B IUIAHWPOBAHUH Y4E€OHOTO MCCIICAOBAHUS,
coOupaTh YCTAaHOBKY U BBINOJHATH M3MEPEHUs, CIeAys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNnbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKMX BEIWYMH B BUJEC NPEJIOKEHHBIX TaOIUI] U
rpauKoB, JieNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEOBAHUS;

MPOBOANTH KOCBEHHBIE U3MEpEeHMs (PU3NUECKUX BEMYHUH (IUIOTHOCThH BEIIECTBA JKUJIKOCTH U TBEPIOTO
Tela, cuja TPEHUS CKOJIBKEHUS, AABJICHUE BO3[yXa, BBITAIKMBAIOLIAs CWJIA, JCHCTBYOLAs Ha
NOTPYKEHHOE B KHUJKOCTb TeNo, KOA((UIIMEHT MOJIE3HOTO IEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIys
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUU U3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIISITH 3HAUE€HNE NCKOMOM BEIMYNHBI,

coOJro1aTh MpaBUiia TEXHUKH OE30IaCHOCTH MpHU paboTe ¢ 1abopaToOpHBIM 00OPYIOBAHHEM;

YKa3bIBaTh MPUHIIMIIBI AEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP,
COOOIIAIOLTHECS COCY b, GapOMETp, pbluar, MOABUKHBIN 1 HETIOABHKHBIN OJIOK, HAKJIOHHAS MJI0CKOCTh;
XapaKTepu30BaTh MPUHIUIBI AEHCTBUS U3YyYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha
UX onucaHus (B TOM 4YHCJE: TMOAIIMIHUKHA, YCTPONCTBO BOJOMPOBOAA, THIPABIUYECKUHN Ipecc,
MaHOMETp, BBHICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), UCIOJb3ys 3HAHUS O CBOMCTBaxX (pU3MUECKUX
SABJICHUN U HEOOXOMMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



MPUBOJIUTh TpPHUMEPHl (HAXOAUTh HHQPOPMAIMIO O TMPUMEPAX) MPAKTUUECKOTO MCTIOIB30BaAHUS
(Gu3MUECKUX 3HAHWUU B TMOBCEAHEBHOW XU3HU Ui OOecreueHus: Oe30MacHOCTH MpU OOpaIeHUH C
npubopaMu U TEXHHUYECKHMHU YCTPOMCTBAMM, COXpAaHEHHS 30pOBbS U COOJIOACHHS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaIOIeH cpee;
OCYILECTBIATH OTOOP UCTOUHUKOB HH(OpMaruu B IHTepHETE B COOTBETCTBUU C 3a/IaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOUIMXCSA 3HAHUN W MyTEM CpaBHEHHS Pa3jIMYHBIX MCTOYHHMKOB BBIIEISATH
nH(OPMAIINIO, KOTOPAsi SBJISETCS POTUBOPEUNBOI UM MOKET OBITh HETOCTOBEPHO;
UCIOJIb30BaTh IMPH BBINOJHEHUU YYEOHBIX 3aJaHH HAy4YHO--TIONMYJSPHYIO JIUTEpaTypy (U3HUECKOTO
COJIEp)KaHus, CIpPaBOYHBIE MaTepuainbl, pecypcsl cetu MHTepHer, BiaxeTs NpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHbBIE KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2—3 HCTOYHHMKOB
uHpopManud (U3NYECKOTO COJEP)KaHHsA, B TOM YHUCIE MyOIMYHO [enaTh KpaTKue COOOLICHUS O
pe3ylbTaTax MPOEKTOB WIH y4eOHBIX HCCIEeIOBAaHUM, MPH 3TOM I'PaMOTHO HCHOJIb30BaTh M3YyUEHHBIH
MOHATUMHBIN anmnapar Kypca QU3UKH, COIPOBOXKAATH BBICTYIIJIEHHUE [TPE3EHTAIUEH;
IpU BBINOJIHEHUU Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeAensiTh OO0S3aHHOCTH B Tpymme B
COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJladyaMM, CJIEIWUTH 3a BBINOJIHEHHWEM IUIaHa JEUCTBUM, aJ€KBAaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TIPYIIbI, BbICTPAaUBaTh KOMMYHHMKAaTHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy o0y4yenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAKaTh
c(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:
UCIIONIb30BaTh TOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BUKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSHUSI ~BEIECTBA, KPHUCTAUIMYECKWE M aMoOp(Hble Tela, HACBHILICHHBIA WU
HEHACBILICHHBIN Iap, BIAXXHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN IEKTPUUYECKUI 3apsijl, JNEKTPUUECKOE T10JI€, TPOBOJHUKHN U AUDIEKTPUKH, ITOCTOSIHHBIN
ANEKTPUUECKUI TOK, MArHUTHOE T0JIE;
pa3nuyath sBICHMS (TEIJIOBOE pacCIIMpEeHHe M CKaThe, TeIUlonepeaaya, TEIIOBOe paBHOBECHE,
CMauvBaHUEe, KaNWUISpHbIE SBICHUS, WCIApEHHe, KOHACHCAIUs, IUJIaBICHUE, KPUCTAIIH3AIMNS
(oTBepaeBaHKe), KUTICHUE, TEIUTONEpeiaya (TeTIONPOBOIHOCT, KOHBEKITUS, U3TyUCHUE), DIICKTPU3AIUs
T€d, B3aUMOJICHCTBUE  3apsioB, JEWUCTBUSA  AJIEKTPUYECKOTO TOKA, KOPOTKOE  3aMbIKaHUE,
B3aUMOJICMICTBUE MAarHUTOB, JEMCTBUE MArHUTHOIO MOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
WHIYKIHS) TIO OTMCAHUIO0 UX XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE
(bu3nyecKoe SIBICHUE;
pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (U3UUECKUX SBJICHUHA B OKpYXKAlOIIEM MHpE, B TOM YHCIE
¢bu3nueckue SBIEHUS B NMPUPOJE: NOBEPXHOCTHOE HATSXKEHUE U KANWJUIAPHBIEC SIBICHUS B MPUPOJIE,
KpUCTaUIBl B mpupone, uznydenne ComnHIla, 3amMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME
POCBI, TyMaHa, UHesl, CHEeTa, 3JeKTPUUECKUE SBJICHUS B aTMOC(epe, IMEKTPHUUECTBO )KUBBIX OPraHU3MOB,
MarHMTHOE Moje 3eMiH, Apeld MoIocoB, POJIb MArHUTHOTO TOJS JUIS JKU3HHM Ha 3emile, MOJSpHOe
CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTHUUECKYIO 337a4y B y4EOHYIO, BBIIENSTh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKu) PU3NYECKUX SIBICHUMH;
ONKCHIBATh W3YYEHHbIE CBOMCTBa Tel M (U3NYECKUE SIBJICHUS, UCIOJB3YS (PU3MUYECKUE BETUYUHBI
(Temmeparypa, BHYTPEHHSISI DHEpPrHUs, KOJMYECTBO TEIUIOTHI, YZAENIbHAs TEIJIOEMKOCTh BEIIECTBA,
ylIenbHas TEeIUioTa IUIaBIIEHUs, yAelbHas TemIoTa MapooOpa3oBaHMs, yAelbHas TEIJIOTa CropaHus
TOIUIMBA, KOA()(PUIIMEHT MOJIE3HOTO JIEHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsill, CHJIa TOKA, SIEKTPUUYECKOE HAIPsHKEHUE, COMTPOTUBIICHUE TPOBOIHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PabOTa M MOUIHOCTH AJIEKTPUYECKOTO TOKA), MPU OMHCAHUHU IPABHIHHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIIb3yeMbIX BEITUYHMH, O003HAUEHUS W EIUHHUIBI (PUINIECKUX
BEJIMYMH, HAaXOAUTh (OPMYJbl, CBS3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYUHAMU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3YsI OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOEHUS BEILECTBA, MPHUHIMII CYNEpHo3uIuu Tojeil (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH OMa Juisl ydacTka LenHu, 3akoH JDxoymsa—



JleHua, 3aK0H COXpaHEHMsI SHEPTUH, IIPU 3TOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMHUCHIBATh
€ro MaTeMaTUYECKOE BBIPAKECHUE;

OOBSICHATh (PU3MYECKHE TPOLECCHl W CBOWMCTBAa T, B TOM YHCIE U B KOHTEKCTE CHTyalul
IIPAKTUKO-OPUEHTHUPOBAHHOIO ~ XapaKTepa: BBIABIATh IMPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUE U3 1—2 JOrMyYecKux IaroB ¢ ornopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUM,
(bU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiath pacuy€THbIe 3amaud B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI M (OPMYIBI, CBSI3bIBAIOIINE
¢u3nvecKkre BEIMYMHBI: HA OCHOBE aHAJIHM3a YCIIOBHS 3a/1a4M 3allUCHIBATh KPATKOE yCJIOBUE, BHISBIATH
HEIOCTAaTOK JaHHBIX Ul PELICHUs 3a7ayd, BbIOMpATh 3aKOHBI M (DOpMyiibl, HEOOXoauMble s €€
peleHus, NPOBOJUTh PACUYEThl M CpaBHUBATh IIOJYYEHHOE 3HAaYCHHE (PU3UYECKOM BEIMUYUHBI C
M3BECTHBIMU JIAHHBIMH;

pacrio3HaBaTh MpOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh IPU NOMOIIM (U3NYECKUX METOJOB, MCIIONIb3YS
OIMCAHME WCCIICAOBAHUS, BBIACIATH MPOBEPSEMOE MPEANOI0KEHNE, OLICHUBATH TPABUIBLHOCTH MOPSIKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, I€IaTh BBIBOBI;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUH WM (U3WYECKHX CBOWCTB Tell
(KanuJUIApHBIE SBJICHMSI, 3aBUCHUMOCTH IaBJIEHUS BO31yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mporecca OCThIBaHMA M HarpeBaHWs MpU H3IYYEHHH OT IBeTa u3Iydaroueil (moriomaromeil)
MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOJBI OT TEMIIEPATYphl KHUIKOCTH W IUIOIAAHN €€ TMOBEPXHOCTH,
QJIEKTPHU3AMA TEN M B3aMMOJCHCTBHE JJICKTPUYECKHX 3apsiOB, B3aMMOACHUCTBUE ITOCTOSHHBIX
MarHuTOB, BU3YyalH3allis MAarHUTHBIX I0JIEH MOCTOSHHBIX MarHUTOB, JEHCTBHS MarHUTHOIO IOJIS Ha
IIPOBOJIHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIN MOCTOSHHOTO TOKA):
¢dbopMynMpoBaTh IpOBepseMble MPEANOJIOKEHUs, CcoOMpaThb YCTAHOBKY U3  IPEIIOKEHHOTO
000pyZI0BaHUs, OIMCHIBATH X0 ONBITa U ()OPMYITHPOBATH BBIBOKI;

BBIMOJIHATE TPSMbIE W3MEPEHUs TeMIepaTypbl, OTHOCHTEIbHOM BIAQXKHOCTH BO3AyXa, CHJBI TOKa,
HaNPSHKSHUS C UCTIOIb30BaHNEM aHAJIOTOBBIX MPHUOOPOB M TATYNKOB (PU3UUECKUX BEIWYNH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ yUETOM 3a1aHHON aOCOIFOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTH OJHOW (pM3MUECKOW BEIMYMHBI OT JAPYTOM C MCIOIB30BAaHHEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb COMPOTUBIICHUS TPOBOIHUKA OT €r0 JUIMHBI, IUIOIAAH TONEePEUHOTO
CEUEHMsI M yJIEJIbHOTO CONIPOTHUBIICHHS BEIIECTBA MPOBOIHUKA, CUJIbI TOKA, UYILETO Yepe3 MPOBOIHUK,
OT HampsOKEHHsI Ha TPOBOJHMKE, HCCIEIOBAaHUE TOCIEOBATEIHHOTO M TMAapaJIeIbHOTO COECIMHEHHN
MIPOBOJIHUKOB): TUIAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBHIIONHATH U3MEPEHUs, CIEAYS
NPEUIOKEHHOMY IIJ1aHy, (PUKCHpPOBATh pPE3yJbTaThl MOJIYYEHHOW 3aBHCUMOCTH B BUAE Talbiaull U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3y/IbTaTaM HUCCIIEOBaHUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3UUYECKUX BeNUYMH (yAeldbHas TEIUIOEMKOCTh BEIECTBa,
COINIPOTHBIIEHUE MPOBOJHUKA, pab0oTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA): IJIAHMPOBATH H3MEPEHHS,
coOMpaTh HKCIEPUMEHTATIBHYIO YCTaHOBKY, CIEIAys TIPEIIOKEHHON WHCTPYKIIMH, ¥ BBIYUCIATH
3HAa4YCHUE BEINIHHEI,

co0III0AaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM;
XapaKTepu30BaTh MPUHITUITBI IEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OTMOPOH Ha
UX omucaHus (B TOM YHCJE: CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOMHA, aMIlepMeTp,
BOJIETMETpP, CUYETUMK DJICKTPUUYECKON SHEPruM, >JIEKTPOOCBETHTEIbHbIE MPHOOPHI, HAarpeBaTelbHBIC
AJIEKTPONPUOOPH! (IPUMEpPHI), IIEKTPUUECKUE MPEAOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJBUTATEIND
MOCTOSTHHOTO TOKa), WCIIONB3Yysl 3HAHHWS O CBOWCTBaX (U3WYECKHUX SIBICHHH H HEOOXOAUMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTENbHbIE MNPHOOpPHI MO CXeMaM |
CXEMaTHUYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETP, TEPMOC, ICHUXPOMETP, T'MIPOMETP, JBUIaTEIIb
BHYTPEHHEIO CrOpaHusi, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI DJCKTPUUYECKUX IIemeld ¢
MOCTIeIOBATENbHBIM U TApaUICIbHBIM COCTUHEHUEM JJIEMEHTOB, pa3jiinyasl YCJIOBHbIE 0003HaueHUS
JIEMEHTOB JICKTPUYECKHX LIEeTIEH;

NPUBOAUTH TpUMEpPHl (HaXOIUTh HH(GOPMAIMIO O TpUMepax) NPAKTUYECKOTO HCIOIb30BAHUS
(UBUYECKUX 3HAHWK B TOBCEIHEBHOW JKM3HU I OOecredeHHs] Oe30macHOCTH TpH OOpalieHuu ¢



npubopaMM W TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHHUS 310pOBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MTOBEICHUS B OKPYKaIOLIEH cpene;
OCYILIECTBIATh MOUCK MH(oOpManuu (pU3NIEecKOro cojepkanus B MHTepHETE, HA OCHOBE MMEIOLIUXCS
3HaHUH ¥ MyTEM CpaBHEHHUS JIONOJHUTEIbHBIX UCTOUHUKOB BBIAEIATh MH(MOPMALIUIO, KOTOpas ABISETCA
MPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;
UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM Hay4dHO--TOMYJISIPHYIO JIUTEpaTypy (QHU3UUECKOro
COJIEp)KaHus, CIpPaBOYHBIE MaTepuainbl, pecypcsl cetu MHTepHer, BianeTs NpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUHN U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;
co3JlaBaTh COOCTBEHHBIC IMUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMs, 0000mas uHpOpManuo u3
HECKOJIbKUX HUCTOYHHUKOB (PU3UYECKOTO COJCPIKAHUS, B TOM YUCIIE MyOJIMYHO TPEACTABIATh PE3YIbTaThI
IIPOEKTHOM WJIM HCCIEeI0BATEIbCKON JEATENbHOCTH, MPU 3TOM I'PaMOTHO MCIOJb30BaTh H3yYECHHBIH
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATh BBICTYIUIEHUE NIPE3EHTaLUEH;
IPU BBIIOJHEHUU Y4YEOHBIX IPOEKTOB M HCCIEIOBAaHUH (PU3MUECKUX MPOLECCOB paclpelessTh
0053aHHOCTH B T'PYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICAUTH 32 BBIOJHEHHEM IJIaHA
NEUCTBUM U KOPPEKTUPOBATh €ro, aleKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ] B AESITEILHOCTb TPYIIIIbI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, MIPOSIBIIASA TOTOBHOCTh pa3peiiaTb KOH(QIUKTBHI.

K xoH1y 00y4eHus: B 9 ki1acce npeaMeTHbIe pe3yabTaTbl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXxaThb
chOpMUPOBAHHOCTH Yy O0YJAIOIIUXCS YMEHHIA:
UCMOJb30BaTh TMOHATHS: CHUCTEMa OTcuéTa, MaTepuajbHas TOYKA, TPACKTOPHs, OTHOCHUTEIBbHOCTh
MEXaHUYeCKOTo JBWXeHHA, Aedopmarus (ympyras, miacTudeckas), TpPEHHE, LEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTU, a0COIIOTHO TBEPAOE TENO, LEHTP TSKECTH
TBEPJIOrO Tejla, paBHOBECHE, MEXaHMYECKUe KoieOaHWs M BOJHBI, 3BYK, MH(pa3ByK U YIbTPa3ByK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTH,
CHEKTPbl MCIIyCKaHUs U TMOIJIOIIeHus, anb(da-, OeTa- W TaMMa-uU3Iy4yeHHUs, H30TOINbI, sAepHas
SHEPreTHKa;
pa3nuyath SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JBUYKEHHE, CBOOOJHOE MaJCHHME TeJ, PaBHOMEPHOE J[IBU)KEHUE I10 OKPYKHOCTH,
B3aUMOJICHICTBHE TeJ, pEakTHMBHOE JBIKEHHE, KojebaTeabHOe JBIKEHHE (3aTyXarolme U
BBIHY)K/JICHHbIE KOJIEOaHHUs1), PE30HAHC, BOJHOBOE JBMXKEHHE, OTPaXCHHE 3BYKa, MNPSMOJIMHENHHOE
pacrpocTpaHEeHHe, OTPaXKCHHE U IPEIIOMICHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaK€HUE CBETa,
pasnokeHue Oeyoro cBeTa B CHEKTP M CIO0XKEHUE CIEKTPAIbHBIX IBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJIMOaKTUBHOCTb, BOSHUKHOBEHHUE JTMHEMUATOrO CIIEKTpa U3IY4YEHMsI) 10 ONHCAHUIO UX
XapaKTepHBIX CBOICTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JAaHHOE (PU3NYECKOE SIBIICHHE;
pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KalolleM MUpe (B TOM 4YHCIE
¢usnyeckue SIBIEHUS B NPUPOJE: NPUIMBBI U OTIMBBI, ABMKEHHE IulaHeT COJIHEYHOH CHCTEMBI,
pPEaKTUBHOE JIBUKEHHE >KUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKHUBOTHBIMH, 3E€MJIETPSCEHUE,
ceificMMuYecKUe BOJIHBI, IIyHaMH, 5XO, IIBETa TeJ, ONTHYECKHUE SIBJICHUS B MPUPOJE, OHMOJIOrnyecKkoe
JIeWCTBUE  BUAMMOTO,  YIbTPa(UOIETOBOTO M  PEHTTEHOBCKOTO  M3JIY4EHHUH, €CTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIyud, PpPaJHOAKTUBHOE H3IydeHHE TPHUPOIHBIX MHUHEpAJIOB,
NeficTBUE paJOaKTUBHBIX M3TYYEHUH Ha OpPraHU3M YelOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BbIIETSATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHHUI;
ONMCHIBATh W3YYEHHBIE CBOMICTBa Tel M (U3NYECKUE SBJICHUS, HCIOJB3YS (PU3NUYECKHE BETHUMHBI
(cpeaHsiss 1 MIHOBEHHAasi CKOPOCTh Tejla MPU HEPaBHOMEPHOM BMKEHHH, YCKOpPEHHE, NepeMelIeHue,
NyTh, YIJIOBasi CKOPOCTb, CHJIAa TPEHHUS, CWJIa YIPYTOCTH, CHJa TSDKECTH, YCKOpEHHE CBOOOIHOTO
Na/ICHUs], BEC Tela, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHHUEeCcKas paboTa U MOIIHOCTh, TOTEHIIUATbHAS
SHEprus Tesa, MOAHATOrO Haj MOBEPXHOCTBIO 3€MJIM, MOTCHLMANbHAs SHEPIUs CXKATOW IMpPYXKHUHBI,
KMHETHYECKasi SHEPIHsl, MOJIHAs MEXaHUUYEeCKasl SHEPIHsl, IEpUOoJ] U YacToTa KojeOaHWM, UIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTelb NPEJOMIIEHUS CPENbl), IPU ONHMCAHUU
NPaBUIBHO TPAKTOBATh (DU3MUYECKUM CMBICI HCIOJIb3YEMbIX BEJIWYHH, OOO3HAYEHHUS M EAMHUIIBI
(GU3NYeCKUX BEINYHMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYHUHY C IPYTUMHU
BEIMYMHAMH, CTPOUTH IPah)UKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHe SBICHHUS W TPOLECCHI, MCIONB3Ys 3aKOH COXpaHEHHUs
SHEpPIuH, 3aKOH BCEMUPHOTO TATOTEHHS, NPUHIMII CYNEPHO3UIMUA CHJI, MPUHIUI OTHOCHTEIBHOCTU
I"anunes, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U NPEIOMIICHHS CBETa,
3aKOHBl COXPAHEHUsS 3apsIOBOIO M MACCOBOIO YHMCENI HPU SJIEPHBIX PEAKLUMAX, IPU ITOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTEMaTUYECKOE BBIPAKCHHUE;

OOBSICHATh (hU3HMYECKHE MpOLECChl M CBOMCTBAa TeJ, B TOM YHCIE€ M B KOHTEKCTE CHUTyalMl
[IPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbIABISATh I[PUUYUHHO--CIEICTBEHHbBIE CBA3H, CTPOUTH
o0bsicCHeHUE U3 2—3 JOrMYEeCKHX IAaroB ¢ OMOpoil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUM,
(bU3NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a4aud (ONMPAOLIMECS HAa CUCTEMY M3 2—3 ypaBHEHMIi), MCIIOJIb3Yys 3aKOHBI U
(dbopMyIbl, CBs3bIBaONIME (U3UUECKUE BEIMUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBMS 3a/ayM 3allMChIBATh
KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIME UM U30BITOYHBIC JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIbI,
HEOOXOAMMBIC MJISi PEUICHUs, MPOBOJAUTH pPAcYETbl M OLEHWBATh PEAIUCTHYHOCTH MOIYYEHHOTO
3Ha4YeHUsI PU3NIECKOI BETMUNHBL;

pacrio3HaBaTh MpoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (U3UUYECKUX METOJOB, HUCHOIB3Ys
OIMCaHME UCCIIC0OBAHUS, BBIACIATH IPOBEPSAEMOE MPEANOI0KEHHNE, OLIEHUBATh NPaBUIIBHOCTh MOPSAKA
IIPOBE/ICHUS HCCIIEI0BAHNUS, J1e1aTh BbIBO/IbI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUI U OIBITOB;
IIPOBOJIUTH OMBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOWCTB Tel (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMs OHHEPrHM, 3aBUCHUMOCTb Iepuoja KoJjeOaHUil
INPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3ABUCUMOCTb OT aMIUIUTY/IbI
MaJIbIX KojeOaHMH, NPSMOIMHEHHOE paclpoCTpPaHEHHE CBETa, Pa3/IoKE€HHE OEIoro cBeTa B CIEKTD,
U3yuyeHHe CBOMCTB H300pakeHUs B IJIOCKOM 3€pKaje M CBOMCTB H300pakeHUs IpeaMeTa B
cobuparoieil JMH3e, HaOI0ACHNE CIUIOIIHBIX M JMHEWYaThIX CHEKTPOB M3JIYYEHUs): CaMOCTOSTEIbHO
coOupaTrh YCTAaHOBKY H3 H30BITOYHOro Habopa 00OpYIOBAaHHS, OIKCHIBATH XOJl OIbITA U €ro
pe3ynbTaThl, GOPMYINPOBATh BHIBOJIBI;

MPOBOAUTH IPU HEOOXOAUMOCTH CEpPUI0 MPSIMBIX M3MEPEHUH, OIpeneisss CcpeaHee 3HaueHue
u3MepsieMoil Benn4yuHbI ((OKYCHOE pacCTOsIHHE cOOMparoleil JIMH3bI), 000CHOBBIBaTh BBIOOp criocoba
U3MepeHus (M3MEpPUTENBHOTO pHoopa);

MIPOBOAUTDH UCCIIEI0BAaHUE 3aBUCUMOCTEN (PU3NUECKHUX BEIMUMH C UCIIOIb30BAaHUEM MPSAMBIX U3MEPEHUN
(3aBHCUMOCTD ITYTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaJIbHOM CKOPOCTH, IEpHOJIa
KoJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaXXEHUs CBETa OT yria
NaJIeHUus] U yIyla TPEeJOMIIEHUS OT yIVIa NaJeHUs): IUIAHUPOBaTh HCCIIEAOBAHUE, CAMOCTOSATENIBHO
coOupaTh YCTaHOBKY, (PUKCHPOBATH PE3YyNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B
BUJie TaOJIHIl U TpaUKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

MIPOBOANTH KOCBEHHBbIE M3MEPEHUS (PU3NUYECKUX BEIMYUH (CpPEeIHSsI CKOPOCTh M YCKOpPEHHE Tella Mpu
PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOOPPUIINEHT
TPEHHsSI CKOJBKEHMs, MeXaHWyeckas padoTa W MOIIHOCTb, YacTOTa W TNepuoja KojeOaHui
MaTEeMaTHYeCKOIro U MPYKMHHOIO MasTHUKOB, ONITHYECKas cujia coOMparomiei JIMH3bI, paAuoaKTUBHBIN
¢$oH): TUIaHUPOBATh U3MEPEHHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH M3MEPEHUS,
cliefysl MpeUI0KEHHOW MHCTPYKIMH, BBIYUCIIATH 3HAUECHHE BEIMYMHBI M aHAJIU3UPOBATh MOJTY4YEHHBIE
pE3YJIBTAThI ¢ YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0JIr01aTh MpaBMiIa TEXHUKH O€30MIaCHOCTH MpU paboTe ¢ 1a0opaTOpHBIM 000PYI0BaHUEM;

pa3nuyaTh OCHOBHBIE NMPH3HAKK M3YYEHHBIX (PU3MUECKUX MOJENEH: MaTepuanbHas TOYKa, aOCOJIIOTHO
TBEPJIOE TEJIO, TOUCYHBII UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHETapHas MOJIEb aToMa, HyKJIOHHAs
MO/JIeJIb aTOMHOT0 51/1pa;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONMOpPOIl Ha
UX ONUCaHMs (B TOM 4YHCIE: CIUAOMETP, NATUYUKU IOJO0KEHUS, PACCTOSHUSA M YCKOPEHHs, paKkera,
9XO0JIOT, OUYKH, MEPHUCKOI, (OTOammapar, ONTHUYECKHUE CBETOBOBI, CIIEKTPOCKOIN, TO3UMETP, Kamepa
BunbcoHna), ucrons3yst 3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUA M HEOOXOAMMBbIC (PU3NYECKHE
3aKOHOMEPHOCTH;



HCIIOJIB30BAaTh CXEMbI U CXEMATUYHbIE PUCYHKU U3YYCHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npuOOPOB M TEXHOJIOTWYECKUX TPOLECCOB MPHU PEIICHUN Yy4eOHO--TIPAKTHUECKUX 3a]ad, ONTHYECKHE
CXEMBI AJIs1 IOCTPOEHUS N300paKEHUH B INIOCKOM 3€pKajie ¥ COOMpArOIIe JINH3E;

NPUBOANUTH TpUMEpPHl (HaXOIUTh HH(GOPMAIMIO O TMpUMepax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nyeckux 3HaAHUHW B IOBCEJHEBHOM >KM3HM Uil oOecreueHHsi 0e30MacHOCTH HpPH OOpalleHUuH C
npubopaMM W TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHMsI 3/0pOBbs M COOJIOAECHUS HOPM
HKOJIOTMYECKOTO IIOBEIECHUS B OKPYKAIOLLEN CPELE;

OCYLIECTBIATh MOUCK HHpopMauuu (U3NYECKOro coaepxaHuss B HTepHeTe, CcaMOCTOSTEIBHO
dbopMynHMpys TOWUCKOBBIA 3ampoC, HAXOAUTh IIYyTH OIpPENENCHUsI JIOCTOBEPHOCTH TOITY4YEHHOU
nH(pOpMaIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTIOTHUTEIBHBIX HICTOYHUKOB,;

WCIOJIb30BAaTh NPU BBHIMOJHEHUH YYEOHBIX 33JaHUi HAyYHO--TIOMYJISIPHYIO JIUTEPATypy (H3UUYECKOTro
COIEp)KaHus, CIOPaBOYHBIE MaTepuansl, pecypcsl cetu MHTepHer, Braxerb npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(GOPMAIK U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO;
co3/1aBaTb COOCTBEHHbIE NMMCHbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE MH(OpMAIMM M3 HECKOJIbKUX
HCTOYHHUKOB (DU3UYECKOTO COJAEp)KaHUs, MyOJIMYHO MpPEACTABIATh pe3yJbTaThbl IMPOEKTHOH WU
HCCIEA0BATENIBCKON JIEATEIbHOCTH, IPU 3TOM TI'PAMOTHO MCIOJb30BaTh W3YYEHHBIA IOHATHUHHBINA
anmapar HM3y4aeMoro pasjena (HU3MKd U CONPOBOXKIATh BBICTYIUICHHE IpE3EHTAalUel ¢ ydéToM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MIHIE - Hayka 0 fipupose https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a HA NOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 4 1 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICWCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue KoJae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3pnen S. KBanToBble siBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos
Koutp JJIeKTPOHHbIE
pakr
Ne OJILHBI Hara uupoBbie
Tema ypoka HYeCKHU
n/n Bcero e u3ydeHusi oOpa3zoBaTe/ibHbIE
e
padort pecypchl
padoThI
bl
®u3nka — Hayka o npupoze. SBieHus npupoasbl
DuU3NYECKUE SBJICHUS
Ou3nyeckue BEIMYNHBI U KX U3MEPEHHE
VYpok-uccnenonanue "M3mepenue reMneparypbl

4 IIPY IOMOIIM KUAKOCTHOIO TEPMOMETPA U TaTYUKA 1 1
TeMmeparypbl"”

5 Metoapl HaydHOro no3Hanusa. Onucanue 1 bubnuoreka [IOK
(U3MYECKUX SIBICHUN C TTOMOIIBIO MOAETei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

5 JAJIBHOCTB MOJIETA IIAPUKA, ITYLHIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OoJIblIle, YeM OOoJIbLIIe BHICOTA
mycka"

7 Crpoenue BemecTBa. ONBITHI, T0Ka3bIBAIOIINAE 1 bu6mmorexa [IOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KeHME YacTHUIl BEIIecTBa 1 bubmmorexa [OK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OmnbITHI 110 HAOIIOICHUIO 1 1
TEIJIOBOTO PACUIMPEHUS Ta30B)

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

bu6mmoreka [IOK
11 O606menue no pazaeny «llepBoHadanbHbIe 1

CBCACHUA O CTPOCHUU BCIICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanuueckoe aABuxeHue. PaBHoMmepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CikopocTs. EAMHHLb ckopocTh https://m.edsogru/ff0a079c
14 Pacuer iyt 1 BpeMeHM IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubnmoreka [JOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.e dsogru /£020¢10
16 [TnoTHOCTH BemecTBa. Pacuer Macchl M 0ObeMa Teja bu6mmoreka [IOK
10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras padota «OnpeeneHne IIoTHOCTH
TBEPAOTO TEIIa»
18 Pemenue 3amau o reme "[lnotHocTh BemecTa" bubmmorexa [JOK
https://m.edsoo.ru/ff0al23c
19 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS TEIL.
Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH
20 pactsbxeHus (1edopMaliii) Ipy>KUHbI OT
MIPUIIOKEHHOMN CHITBD)
21 SBnenne Tarorenus. Cuia TSKECTH
99 CBsi3b MEX]ly CHIIOHN TSKECTH M Maccoil Tena. Bec bubnmnorexa [JOK
tena. Pemenue 3anau no teme "Cuna tspkect" https://m.edsoo.ru/ff0a1778
93 Cuna TsKeCTH Ha IpYyrux IiaHnetax. @uznueckue bubnmuorexa [JOK
XapaKTEPUCTUKHU IIJIAHET https://m.edsoo.ru/ff0a1502
bubnuorexa [JOK
24 Hsmepettite ciu. JlamoMeTp https://m.edsogru/ff0a18cc
bubnmuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsogru/ff0a1778
26 CroxeHne IByX CHJI, HalPaBJICHHBIX MO OJHON bubnnoreka [HOK
npsAMoi. PaBHoieiCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme "PaBHonelicTByromast crir”
28 Cuia Tpenus u e€ BuAbl. TpeHue B npupoje u bubnmoreka [JOK



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
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TEXHUKC

https://m.edsoo.ru/ff0alb9c

JlaboparopHas padota «3ydyeHnue 3aBUCUMOCTH

bu6mmoreka [IOK

29 CHUJIBI TPEHUS CKOJIBKEHUS OT CHJIBI ,Z[aBJ'IeHI/Ii{ u https://m.edsoo.ru/ffoalccs
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM

30 PGI_HeHI/Iev 3a/1a4 Ha ?npez[eneHHe
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['padpmueckoe nzobpaxxkenue cuin», «Cuiby, bubmmorexa LIOK
(PaBHOZETiCTBYIOMas CHID» https://m.edsoo.ru/ff0alde0
KonTponbHas padota no temam: «MexaHnyeckoe

32 JIBHOKCHHEY, «Macca, INIOTHOCThY, «Bec Temay,

«['padmueckoe n3odpaxkenue cuimy, «CHUIIbI»

33 JaBnenue. CriocoObl yMEHbBIICHUS U YBETHUCHUS bubmuorexa [JOK
ABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUSI Ta3a OT bubnuoteka [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenava naBneHus TBEPIBIMU TEIAMH, bu6nmoreka [JOK
JKHIKOCTSIMH U razamMu. 3axoH Ilackamns https://m.edsoo.ru/ff0a25b0

36 JlaBreHue B )KUJIKOCTH U ra3e, BBI3BAHHOE bubnmnorexa [JOK
JICVICTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau o teme «JlaBieHre B )KUJIKOCTH U bu6mmoreka [IOK
rase. 3akoH ITackamns» https://m.edsoo.ru/ff0a2826

bubnmuorexa [JOK

38 Coobwarommecs cocyat https://m.edsogru/ff0a2970

39 I'mnpaBnuueckuii mpecc bubmmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC

N bubmuoreka [JOK

41 AtMocdepa 3emii ¥ IPUIUHBI €€ CYIIeCTBOBAHUS httos://m.e dsogru /ff0a2b5a

42 Bec Bo3ayxa. ATmMocdepHoe naBieHne nggﬁﬁ:;;gﬁ}?m ob5a

43 N3mepenune armocdeproro napnenus. OnbpIT bubnmuorexa [JOK
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Toppuuennu

https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT BHICOTHI bubnnoreka HOK
HaJl ypOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. ATMocdepHoe JaBIeHHE Ha bubmuoreka [IOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo Teme " AtmochepHoe gaBienue"
47 JleficTBHE XKUIKOCTHU U Ta3a HAa MOTPYKEHHOE B HUX bubnmoreka [JOK
Teso. ApXxuMeioBa cuiia https://m.edsoo.ru/ff0a3276
JlaGopatopnas pabora «Onpenenenue
48 BLITaJII)KHBEIOIH:ﬁ CHUJIBI, IIGI:I)CSBYIOHIGI\/JI Ha TEJIo, bubmorexa LHOK
HOTPY/KEHHOE B KHIKOCT https://m.edsoo.ru/ff0a33fc
Jlaboparopuas padota mo Teme «lccienopanme BuGmorexa LIOK
49 3aBI/ICI/IMOCTI/IvBeca TeJa B BOJE OT 00bEMaA https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH TEIIa»
bubnmnorexa [JOK
50 Hlnapatiie Ten https://m.edsogru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBaHUE JOAKU U
onpeereHue e€ rpy30mno LEMHOCTH"
Pemenue 3anay mo Temam: «IlnaBanue cyaos. Bu6miorexa LIOK
52 BoznyxonnaBanuey, «/laBnenue TBepabIX Tel,
KITKOCTEH H Fa308 https://m.edsoo.ru/ff0a3654
53 KonTponpHas pva60Ta o TeMe «/laBneHne TBepAbIX
TeJN, KUAKOCTEH U Ta30B»
bubnuorexa [JOK
>4 Mexanmieckas pagora https://m.edsogru/ff0a3f82
bubnmuorexa [JOK
> Morg1oCTs. EAMHHIE! MOMHOCTH https://m.edsogru/ff0a3f82
56 ypOK-HCCHef[OBaHHe "P?_C‘-IéT MOIIHOCTH,
pa3BUBaeMOM IpU MOABEME 110 JiecTHULIE"
57 [Ipocteie Mexann3mbl. Peruar. PaBHOBecue cuit Ha

phlyare



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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Poruaru B TexHuke, ObITY M ipuposie. JlabopatopHas

bubmuorexa [JOK
58 0 " i 1 0.5
pabora «ccnenoBanue yciaoBuil paBHOBECHS https://m.edsoo.ru/ff0ad78e
phIyara»
Pemenue 3agad no reme «Y ci0BUSI paBHOBECUS bubnnoreka [HOK
59 1
ppryara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neiicTBUs MeXaHU3MA.
60 JlabopaTtopHas paborta «M3mepenne KII] 1 0.5
HAKJIOHHOM TJIOCKOCTH»
bubmuorexa [JOK
61 P "Pab KILT" 1
emieHue 3aaa4 mo reme "Pabota, Mmomuocts, KI1J] https://m.edsoo.ru/ff0adcas
62 Mexanunueckas sHeprus. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIMaIbHAs DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT 0 TeMe "DKCIepUMEHTAIBHOE
64 onpeielIeHue N3MEHEHUs! KHHETUYECKOU U 1 1
MOTEHIIUATIBLHON YHEPTUH MPU CKATHIBAHUU TEJNA IO
HAaKJIOHHOM TIOCKOCTH"
65 KonTponbnas padora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUS»
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe bubnuoreka [IOK
66 1
"Mexannueckoe IBHKeHne" https://m.edsoo.ru/ff0adee6
67 PezepHblil ypok. PaGota ¢ Tekctamu 1o Teme 1 bubnnorexka [JOK
"JlaBneHue TBEPABIX TEIN, KUIKOCTEN U Tra3oB" https://m.edsoo.ru/ffOa4ffe
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme
68 1
"PaboTa. MomtHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



https://m.edsoo.ru/ff0a478e
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8 KVIACC

KoanuecTBo yacoB

Ne ni/m Tema ypoka Bcero f::ipon g:;aeKT“qe f:;:EHl/Iﬂ (?gpe:;:::;:;fnl::qu):cl;;zm
padoTsI padoTsI
1 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPUH U UX OIBITHBIE TOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSIHHU BEILlECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KNHETHYECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amop¢Hbie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KamWUISIpHOCTB. [loBepxHOCTHOE 1 bubnmnoreka [JOK
HAaTSKECHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TETJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnnorexka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buget emionepean L https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe UCMoIb30BaHNE
11 TETUTOBBIX CBOWCTB BEIIECTB M MATEPUATIOB B IEISIX 1 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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bubmuorexa [JOK

12 KonuuecTBo TermioTel. Y aenbHas TEMIOEMKOCTb
A https://m.edsoo0.ru/ff0a6976
VYpaBHeHnue TerioBoro 6ananca. TemnooOMeH u bubnmoreka [JOK
13
TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "VcciienoBanue siBICHUS
14 TEINIOOOMEHA IIPU CMEIIMBAHUHN XOJIOHOM U TOpsiuei bubnnorexa [IOK
" P P https://m.edso0.ru/ff0a6a98
BOJIBI
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO AJIs
15 HarpeBaHus TeJia ¥ BBIICISIEMOTO UM TIPU
OXJIKICHUHN
16 Jlaboparopnas pabota "Onpenenenue yaenbHON bubnnoreka [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIuBa. Y IeibHasl TeMI0Ta CTOPaHUs bubmmorexa LOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEpAEBAHNE KPUCTAITUIECKHUX Tell. bubmmoreka [JOK
VY ienpHas TeroTa NIaBIeHUs https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON bubnmnorexa [JOK
TEIUIOTHI MJIaBJICHU Jbjaa" https://m.edsoo.ru/ff0a72fe
bu6nmoreka [JOK
20 [Tapoobpa3oBanue u KoHAeHCanus. Vicnapenue
poobPp A t P https://m.edsoo.ru/ff0a740c
Kunenne. VY nenpHas Temiora napooOpa3oBaHUs U
21 KOHJICHCAIIMU. 3aBHCHUMOCTH TeMITePaTyPhl KUTICHUS bubmmorexa [JOK
] patyp https://m.edsoo.ru/ff0a786¢
OT aTMOC(hEepHOTO JaBICHUS
99 Brnaxnocts Bo3ayxa. JlaboparopHas pabota bubnmnoreka [JOK
"OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3Tyxa" https://m.edsoo.ru/ff0a7628
23 Pemenwue 3a1a4 Ha onpe/ielIeHNE BIIAKHOCTH BO3TyXa
24 [Tpunnume! paboTh! TEMIOBBIX ABUTareneil. [laposas

TypOuHa. /[Burarens BHyTpEHHETO CrOpaHus



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

KII/ TermoBoro asurarens. TenaoBbIE ABUTATENN U

bubmuorexa [JOK

25 3alIuTa OKpYKaroen cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MIPEBPAILCHHS SPHEPTUU B
TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO Teme
27 "TemnoBblie siBieHUs. MI3MeHeHue arperaTHbIX bubmorexa LHOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHHI1 BeIlleCTBa
28 KonTponbnas pabota no Teme "TemoBsie sBIEHUS. bubnuorexa [JOK
M3MeHeHue arperaTHbIX COCTOSHUM BelecTBa" https://m.edsoo.ru/ff0a86ae
29 OnexTpuszanus Tei. JBa poaa 3JIeKTpUUECKUX
3aps0B
30 VYpok-uccnenoBanue "IneKTpu3anus TEI UHIYKIHUEH
Y MPU CONTPUKOCHOBEHUM"
. bubnuoreka [JOK
31 B3aunmMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona httos://m.edsoo.ru/ff0ag7e4
Dnektpuueckoe nose. HanpsikeHHOCTh
32 aneKTpudeckoro nois. [IpuHuun cyneprno3unumn bubmmorexa [OK
. https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIEH
33 Hocurenu snextpuueckux 3apsaoB. DIeMeHTapHbIN
3apsan. CtpoeHue aTroma
34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS bubnuoreka [IOK
3IIEKTPAYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [JOK
DIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
36 DIJIEKTPUYECKUH TOK, YCIOBUS €0 CYIIECTBOBAHUS. bubnuorexa [JOK
HCTOYHHKHY ATIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS SIEKTPUIECKOTO TOKA bubmorexa HOK

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a7c7c
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VYpok-uccnenosanue "JlelicTBUE ANEKTPUUECKOTO

38 T0JI HA TIPOBOJIHUKH U JUAIIEKTPUKHU" 1
39 DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax bubnnorexa LIOK
https://m.edso0.ru/ff0a9838
40 DneKTpruyecKas 1erb U €€ COCTaBHbIE YaCTH
41 Cuia Toka. Jlabopatopnas padora "M3mepenue u 05 bubnnoreka [HOK
peryaupoBaHue CUJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 Jlaboparopnas pabota "M3MepeHue u peryaiupoBaHue 0.5 bubmorexa LHOK
. https://m.edsoo.ru/ff0a9e14
HaNpPSHKEHUs
43 CornpoTuBIICHHE POBOAHHUKA. Y ACIBHOE bubnmnoreka [JOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
a2 ANEKTPUYECKOTO CONIPOTUBIIEHHS TIPOBOJHHUKA OT €T0 1 bubnuoreka [IOK
JUIMHBI, TUIOIIAU TIOTIEPEYHOT0 CEUEHMS U https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBHCHUMOCTB CHJIBI TOKA OT HanpsikeHus. 3akoH Oma bubnuoreka [IOK
JUISL y4aCTKa LEeTH https://m.edsoo.ru/ff0aa44a
Jlaboparopnast pabota "HccnenoBanue 3aBUCHIMOCTH
46 CHUJIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT 1 bubnuotexa [JOK
COIIPOTUBIICHUS PE3UCTOPA U HANPSKECHUS HA https://m.edsoo.ru/ff0aa04e
pe3uctope"
47 [TocnenoBarenbHOE U MapaieIbHOE COETUHEHUS
MIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka mpaBuia cloKeHUS
48 HaIpsDKEHUI IIPU MOCIEA0BATEIbBHOM COEAMHEHUN 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 Jlaboparopnas padota "IIpoBepka nmpaBuia Ajsi CHIIbI 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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TOKa IIPU NapaJUIeIbHOM COEAMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA Owma JUI

bu6mmoreka [IOK

50
Pa3JIMYHOTO COCIMHEHHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnmoreka [JOK
Hxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopuas padota "Onpenencaue paboTsl U 1 bubnmoreka [JOK
MOIIHOCTH 3JIEKTPUUYECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0
53 DneKTpUUecKre e U MOTPEOUTENH dIEKTPHUIECKOM bubnmnoreka [JOK
sHepruu B ObITy. KopoTkoe 3aMblkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "DnexkTpuuecKue 3apsaabl. 3apsIKCHHbBIC TeJla U UX bubmorexa LHOK
p . PAARL Sap N . | https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [I0CTOSHHBIN 3NEKTPUUECKUN TOK
KonTponbHast padota no teme "DnekTpuueckue
55 3apsibl. 3apsHKEHHBIC TeJla U UX B3aUMOJICHCTBHS bubmorexa [JOK
PR pv . ’ https://m.edsoo.ru/ff0abead
[TocTOSIHHBIN PTEKTPUUYECKUN TOK
56 IlocTosTHHBIC MAarHUTEL, KX B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3ydueHue nosei moCTOSIHHBIX 1 bubnuoteka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE T10J1Ie. MarHuTHOE 10JIe 3eMIIH B €TO bu6mmoreka [IOK
3HAUEHNE U KU3HU Ha 3eMIiie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarHuTHOE NOJIE BIEKTPUIECKOTO bubmuoreka [IOK
TOKa MarHuTHoOE noJie KaTymKu ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpuMeHeHne HIeKTPOMArHUTOB B TEXHUKE.
60 Jlaboparopnas pabota "M3ydeHue aeiicTBus 0.5 bubmorexa HOK
PaTOpHai p i | ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM
DNEKTPOBUTATEIH IIOCTOSTHHOTO TOKA.
o bu6mmoreka [IOK
61 Hcnons3oBaHue 37EKTpOABUTATENEH B TEXHUIECKUX

yCTpoiicTBax M Ha TpaHcmopre. JlabopaTopHas pabora

https://m.edsoo.ru/ff0ac86¢c
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"KoHCTpynpoBaHHe U H3y4eHUE paObOTHI
3JIEKTpOABUTATEINS "

OmnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM

62 nHaykuuu. [Ipasumno Jlenna 1
Onekrporeneparop. CriocoObl MOIyICHHS
63 AMEKTPUUCCKON dIHEPTUH. DIIEKTPOCTAHIIUN Ha 1
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe 1
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJICHUS"
KonTponbHas padota no Teme "InaeKTpuuecKkue u bubnuorexa [IOK
65 1
MarHuTHBIC sIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"TennoBsle siBiIeHUS" https://m.edsoo.ru/ff0acc5e
67 Pesepubiit ypok. Pabora ¢ Tekctamu 1mo teme 1 bubnuoreka [JOK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe 1
"MaruuTHbI€ sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne KonrpoJan Jara undpoBbie
Tema ypoka P IIpakTuyeckue
n/n Bcero  Hble U3yYeHUS o0pa3oBaTe/ibHbIE
padoTshI
padoTbI pecypesl
1 Mexanunueckoe aBuxeHue. MarepranpHas 1
TOYKA
bubmuorexa [JOK
Cucrema orcuera. OTHOCUTENBHOCTh
2 1 https://m.edsoo.ru/ff0ad4
MEXaHHYECKOTO JIBIKEHUS 74
bubmuorexa [JOK
3 PaBHOMepHOE NpAMONMHENHOE IBUKEHUE 1 https://m.edsoo.ru/ff0ad1
9a
4 HepaBHOMepHOE NPSMOIUHENHOE IBHKEHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
[IpsamonnHENHOE PaBHOYCKOPEHHOE bubmorera [JOK
5 P P YCRop 1 https://m.edsoo.ru/ff0ad8
JIBUKEHUE. Y CKOpEHUE 44
CxopocTh MPSIMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOpPOCTH
Jlaboparopnas pabota "Onpenencuue bubnuorexa [JOK
7 YCKOPEHHUS Tella IPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adb
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH" 18
8 CoOoauoe nanenue tein. OneiTel [ annnes 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. bubnnorexka [HOK
9 [Tepnona u yacTora obpamenus. JInnelnas u 1 https://m.edsoo.ru/ff0ael
YIII0Basg CKOPOCTH 76
10 [leHTpOCTpEeMUTENBHOE YCKOPCHHE 1
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bubmuoreka [JOK

11 IIepseb1it 3ak0oH HproToHa. BekTop cuibl https://m.edsoo.ru/ff0ae6
12
. bubmuorexa [JOK
B H .
12 Topor BvaKOH PIOTONA https://m.edsoo.ru/ff0ae7
PaBHogeiicTByIOIIas cuiia 93
bu6mmoreka [IOK
13 Tpernii 3akon HeroToHa. Cynepno3unus cui https://m.edsoo.ru/ff0ae9
82
Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHOB bubmorexa [JOK
14 A P https://m.edsoo.ru/ffOaeb
Hprorona
6¢
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aec
a2
16 Pemenue 3amau mo reme «Cuiia ynpyroctuy»
bu6nmoreka [JOK
0 0 O
17 Jlaboparopurast pabora «Onpenexneiite https://m.edsoo.ru/ffOaee
KECTKOCTHU TIPYKHHBD) 28
bu6mmoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af7
38
bu6mmorekxa [IOK
19 Pemenue 3anau no teme «Cuna TpeHUS» https://m.edsoo.ru/ffOafa
26
bu6mmorekxa [IOK
H n
20 aboparopuas padora "Orp e;(eneHH”e https://m.edsoo.ru/ff0af8
Kod(duUIleHTa TPEHUS CKOBKEHHS be
Pewrenne 3amad no reme "3akonbsl HeroToHa bubmorexa HOK
21 A ' https://m.edsoo.ru/ffOafb

Cuna ynpyroctu. Cuina TpeHust”
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Cuia TSDKeCTH U 3aKOH BCEMHPHOI'O

bubmuoreka [JOK

22 https://m.edsoo.ru/ff0af0
TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO MaICHUs 44
Ypok-koHpepeHmus "J[BIKeHHUE TEI BOKPYT

23 rpaBuTalinoHHoro nenrpa (ConaHeuHas
cucrema). ['amakTuku"

" bu6mmoreka [IOK
Pemenue 3anay no teme "Cuma TSXKECTH U

24 " https://m.edsoo.ru/ff0af5
3aKOH BCEMUPHOTO TATOTEHUS P
IIepBasg kocMHu4ecKasi CKOPOCTh bubmorexa HOK

25 ' https://m.edsoo.ru/ff0af3
HesecomocTs u neperpysku 3c
PaBHOBecHe MarepraIbHON TOYKH.

AbcomoTHO TBEpAOE Teno. PaBHOBecHe bubmorexa LHOK

26 . . https://m.edsoo.ru/ff0afe
TBEPJOTO TeJa C 3aKPEIUIEHHON OChIO 36
BpalICHUsA o

27 MowmenT cuisl. LeHnTp TspKecTH

" bubmuorexa [JOK
Pemenue 3agad mo reme "MOMEHT CHUJIBI.

28 " https://m.edso00.ru/ff0b02

LlenTp TsxecTn
b4
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TeEMe bubnuorexa [JOK

29 "MexaHuYecKoe ABUKEHUE. https://m.edsoo.ru/ffOb04
B3aumopeiictBue Ten" 08
KonTponbnas pabora no teme bubnuoreka [IOK

30 "MexaHuYecKoe ABUKEHUE. https://m.edsoo.ru/ffOb06
B3aumopeiictBue Ten" €c
Nmnynee Tena. Umnynbe cuibl. 3aKoH bubnuorexa [IOK

31 COXpaHEHUs UMITYJIbca. YTIPYroe u https://m.edsoo.ru/ffob07
HEyIpyroe B3auMOJIeHCTBIE fa

32 Pemenue 3ana4 mo Teme "3aKOH COXpaHEHUS bubnmoreka [JOK
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uMmiyibca"

https://m.edsoo.ru/ff0b09
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Ypok-koH(pepeHnus "PeakTuBHOE IBHKEHUE

33 \
B IIPUPOJIC U TEXHUKE
bu6mmoreka [IOK
34 Mexanunueckasi paboTa U MOIIHOCTb https://m.edsoo.ru/ff0b0a
84
PaboTa CuIIBI TSDKECTH, CHITBI YIIPYTOCTH U bubmmorexa [TOK
35 ’ ynpyr https://m.edsoo.ru/ff0b0d
CWJIBI TPEHUS
b8
Jlaboparopuas pabota «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHH TEJIA 1O TOPU30HTAITBHON
MTOBEPXHOCTU»
37 Cas13b HEpruu U padoTsl. [loTeHIanbpHas
JHEpPTrUs
Kunernueckas sneprus. Teopema o bubmorexa [JOK
38 . ’ https://m.edsoo.ru/ffObOc
KHHETUYICCKOW dHEPTUU 32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
bu6mmorexa [IOK
JlabopaTtopHnast pabora «/3yueHue 3aKoHa
40 patopHai p i https://m.edsoo.ru/ffob12
COXPAHEHHUS SHEPTUN o
bubmuorexa [JOK
KonedarensHOE IBUKEHNUE U €TO
41 https://m.edsoo.ru/ff0b18
XapaKTePUCTUKH
58
bubmuorexa [JOK
3aryxatomue KojiebaHus. BeiHyK1eHHbIE
42 https://m.edsoo.ru/ff0b20
KoJjiebanus1. Pesonanc f0
43 MareMaTuuecKkuii ¥ Py>KUHHBIA MasITHUKA
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Ypok-uccnenoBanue «3aBUCUMOCTh IIEpUO/IA

bu6mmoreka [IOK

44 KOJIeOaHUH OT KECTKOCTH MPYKUHBI M MacChI https://m.edsoo.ru/ffOb19
rpysa» 7a

45 [IpeBpareHne SHEPTUN IPU MEXAHHUECKUX
KoJ1e0aHusX
JlabopaTtopHas pabora «OnpeneneHue bubnmoreka [JOK

46 4acTOTHI U NIeproia KojaeOaHui mpyKUHHOTO https://m.edsoo.ru/ffObla
MasITHUKa» ec
JlabopartopHnast pabora «IIpoBepka bubnuorexa [JOK

47 HE3aBHCUMOCTH IEepHoJia KolleOaHuii rpysa, https://m.edsoo.ru/ffOb19
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a» 7a
Mexaaundeckue BoHbI. CBOMCTBA bubmuoreka [JOK

48 MeXaHu4ecKkuX BoJH. [IpogosibHbIE 1 https://m.edsoo.ru/ff0b21
MOTIEPEYHbIE BOJTHBI fe

49 VYpok-koHpepeHus "MexaHndeckue BOJIHBI
B TBEpOM Tene. CeiicMuueckre BOIHbI"

50 3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

51 Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

sp  Yporoubepenuia Vanpasny u i etson o3
nH(}pa3ByK B IpUPOJIEe U TEXHUKE" ca
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME bubnmoreka [JOK

54 "3akoHbI cOXpaHeHus1. Mexanndyeckue https://m.edsoo.ru/ff0b25
Koye0aHus ¥ BOJHEI" fo

55 KontponbHas padoTa mo teme "3aKoHbI

coxpaHeHus. Mexanndeckue KojiebaHus u
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BOJTHEI"

BHGKTpOMaFHI/ITHoe ITOJIC.

bu6mmoreka [IOK

56 https://m.edsoo.ru/ff0b2a
DJEKTPOMAarHUTHBIC BOJHBI be

57 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
VYpok-koupepennus "Hlkana
BHIJGKTPOM;%)“HI:/ITHBIX BoJIH. Mcnionp3oBanue Bubmioreia HOK

58 ’ . https://m.edsoo.ru/ffOb2f
QJICKTPOMArdMTHBIX BOJIH JJIs1 COTOBOU 6
cBs3u" o
VYpok-uccnenosanue "M3ydeHue cBONCTB bubmmoreka [JOK

59 3JIEKTPOMATHUTHBIX BOJIH C MIOMOIIBIO https://m.edsoo.ru/ff0b2c
MOOMIIBHOTO Tenedona" 6c

60 Penrenue 3amau Ha onpe/esieHHe YacTOTh U
JJINHBI BHGKTpOMaFHHTHOﬁ BOJIHBI
DneKTpoMarHuTHas nIpupojia cBeTa bubmorexa HOK

61 o https://m.edsoo.ru/ffob31
CkopocTh cBeTa. BomHOBBIE CBOIMCTBA CBETa 40
Ucrounuku cBera. [IpsmonuneitHoe bubnmnoreka [JOK

62 pacripoctpanenue cBeta. 3armerns CoHIA 1 https://m.edsoo.ru/ffOb36
JIyHbl 58
3aKoH oTpakeHHs cBeTa. 3epkaina. Pemenue bubmuoreka [IOK

63 3aJ1a4 Ha IPUMEHECHHE 3aKOHA OTPaKCHHUS https://m.edsoo.ru/ff0b38
cBeTa c4

bubmuorexa [JOK

[Ipenomiienune cBera. 3aKOH MPETOMIICHUS

64 https://m.edsoo.ru/ffOb3a
CBeTa

ea

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA. bubnnoreka [JOK

65 Hcnonb30BaHuE OJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c
OTpPaXXCHUA B OIITUYICCKUX CBETOBOAAX i

66 JlabopaTtopHas pabora "VMccinenoBanue
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3aBUCHMOCTH YIJIa IPEJIOMJIEHUS CBETOBOI'O
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-

CTCKJIO

Ypok-koHpepennus "Micnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"
bubmuorexa [JOK
68 JInn3bl. OnTrueckast cuiia JIMH3bI https://m.edsoo.ru/ffOb3f
2c
bubmuorexa [JOK
69 [TocTpoeHne n300paKeHM B TNH3AX https://m.edsoo.ru/ff0b44
4a
Jlaboparopuas padora "Onpenencane bubnnoreka [JOK
70 (OKYCHOT'O PaCCTOSIHUS U ONITUYECKOM CHITBI https://m.edsoo.ru/ff0b42
coOuparorien TUH3bI" 06
VYpoxk-koHpepenuus "OnTHUeCKue TMH30BbIE bubmorexa HOK
71 P " P https://m.edsoo.ru/ff0c0a
npubopsI
7e
bu6mmoreka [IOK
72 I'na3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/ffOb46
84
73 Ypok-koHpepenmus "Jledextsl 3penus. Kak
COXPAaHUTH 3peHue"
Paznosxxenune 6emoro cBera B criekTp. OMbITHI bubnmoreka [JOK
74 Herotona. CinoxeHne cieKTpajlbHbIX [[BETOB. https://m.edsoo.ru/ffOcOf
Jlucniepcust cBeTa 4c
JlabopaTtopHas padota "OTMBITHI 11O
a3JI0’KEHUIO OEJIOT0 CBETa B CIEKTP U bubmorexa HOK
75 P https://m.edsoo.ru/ff0cOe

BOCIIPHUATHIO LIBETA NIPEIMETOB IPU MX
HaOJI0ICHNH uepe3 [BETOBbIe (GUIbTPHI"

2a
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VYpok-nipaktukyM "BosiHOBBIE CBOMCTBA

76 CBeTa: qTucCIiepcusi, MHTEpPEPeHITUS U
mudpakmus"
OmnbiThl Pesepdopna u muianerapHast MoJieNb bubmorexa [IOK
77 https://m.edsoo.ru/ffOc12
aroma
a8
78 [Tocrynatel bopa. Moaens atoma bopa
bu6mmoreka [IOK
Hcnyckanue 1 MOTJIONIEHUE CBETa aTOMOM.
79 . https://m.edsoo.ru/ff0c14
KBanTel. JInHelHyaThIe CIIEKTPHI Ac
Ypoxk-nipaktukyMm "HabitoieHre CrieKTpoB bubmorexa HOK
80 " https://m.edsoo.ru/ff0c15
UCITYyCKaHUS
50
bu6mmoreka [IOK
81 PannoakTuBHOCTH U €€ BUIBI https://m.edsoo.ru/ff0c16
12
Ctpoenune atoMHoro sapa. Hykimonunast bubmiorexa [JOK
82 P pa. Ty https://m.edsoo.ru/ff0c18
MOJIETTh
ac
bu6mmoreka [JOK
83 PagnoaxTuBHbIe TpeBparnieHus. M30ToIbI https://m.edsoo.ru/ffOcla
14
Pemenwue 3anay mo Teme: "PaaroakTuBHbBIE bubmorera [JOK
84 . ’ https://m.edsoo.ru/ffoclb
MIpEeBpAIICHUS
4a
85 [Tepwon monypacmana
bubmuorexa [JOK
Ypok-koH(pepe "Pannoa e
86 POK-KOH(EPEHLULs "PaAHOAKTHBHEL " https://m.edsoo.ru/ff0c21
W3IYYCHUS B IPUPOJIC, METUIIMHE, TEXHUKE 26
87 SnepHble peakiyu. 3aKOHbI COXPaHEHUS bubnnoreka [JOK

3apsAO0BOro U MaCCOBOI'0 YHUCEII

https://m.edsoo.ru/ffOclc
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9Hepr1/151 CBsI31 aTOMHBIX SAJEP. CBs13b MacChl

58
bubmuorexa [JOK

88 L SHEDIHI https://m.edsoo.ru/ff0c1d
P 7a
89 Pemenue 3anau o teme "SaepHsie peakiun"
Peakiuu cunTe3a U A€TICHUS AEP. bubmorexa LHOK
90 ) https://m.edsoo.ru/ffOcle
Wcrounuku sHepruu ConHua v 3BE311 88
Ypoxk-koHpepenuus "SnepHas sHEpreTUKa.
91 JlelicTBUS paiMOaKTUBHBIX U3IYyYEHUHN HA
JKHWBBIC OpraHu3Mbl"
[TonroroBka K KOHTPOJIBLHOU pabOTE MO TeMe
" bubmuorexa [JOK
DNeKTPOMarHuTHOE TOoJIe.
92 https://m.edsoo.ru/ff0c22
DeKTpoMarHuTHeIe BOJIHbI. KBaHTOBBIE 36
SIBJICHUS " o
KonTponbHas padota no teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE
SIBJICHUS "
b K
[ToBTOpenue, o6o6menue. JJaboparopusie nbmotexa O
94 | . B https://m.edsoo.ru/ff0c24
paboTsl 1o Kypcy "B3aumoneiicTsue Ten £q
IToBTropenue, o6o0menue. Pemenue bubmmoreka [IOK
95 pacyYeTHBIX U KAYECTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c25
"TermoBbie mpouecch” 72
IToBTropenue, o6o0menue. Pemenue bubmmoreka [IOK
96 pacyeTHBIX U KaYECTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2a
"KIIJI TerioBeIX aBHUTaTCICH" 22
97 [ToBTOpenue, o6o0menue. Pemenue bubnnoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2b
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"KIIJ] anexkrpoycTaHOBOK"

30

[ToBTOpenue, o600menue. JlaboparopHsie

bu6mmoreka [IOK

98 " " 1 1 https://m.edsoo.ru/ff0c2c
paboTsl 1o kypcy "CBeToBbIE SIBICHUS 59
[ToBTOpenue, o600meHne. Pabora ¢ bubnmoreka [JOK
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHCHHSI B 1 https://m.edsoo.ru/ffOc2d
MexaHuke" 6a
bu6mmoreka [IOK
I1 , 0000 . Pab
100 OBTOPEIHIE, ODOBIMEHIE. TaboTa © " 1 https://m.edsoo.ru/ff0c2e
TekcTamu 1o Teme "KonebaHusi u BOJIHbBI g2
bu6mmoreka [IOK
I1 0606 . Pab
101 OBTOPEHETS, 089 ?leHHe abota © " 1 https://m.edsoo.ru/ffoc30
TekcTaMu 1o TeMe "CBETOBBIE SIBICHUS 44
[ToBTOopenue, 0600meHNe. PaboTa ¢
102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 8 kiacc/ [leppimkun M. M.,
HBanoB A. U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienuey

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 9 kinacc/ [lepoimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






