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IHosicHuTeJIbHASA 3aNIMCKA.

Pabouass mporpamma AHO  «COII wum. U. II. CernoBoii» mo y4eOHOMY HpEIMETY
«Dusukay» (0a30BBI ypOBEHB) SBISETCS OCHOBOW B co3laHuu Pabodell mporpamMmbl y4UTeENs
no ydeOHoMmy mnpenmery «®Dusnka», OpPUEHTUPOBAHHOM Ha COBPEMEHHBbIE TEHACHLIUU B
HIKOJIbHOM 00pa30BaHUM U aKTHBHbIE METOJAMKHU OOYUYEHHMsI, TIO3BOJUT pealn30BaTh B MpoIiecce
npenofaBaHus GU3NKH COBPEMEHHBIE TTOIXO/IbI K TOCTHKEHUIO TIMYHOCTHBIX, METAIIPEAMETHBIX
U TPEJMETHBIX pe3yabTaToB o0ydeHus, chopmynupoBanusix B @I'OC OOO; onpenenuts u
CTPYKTYpUpPOBAaTh IUIAHUPYEMbIE pe3yNbTaThl OOyUeHHUs U coAepkKaHHe Y4eOHOTo MpeaMera
«®wuzuka» mo romgam oOydeHus B coorBeTcTBUU ¢ OI'OC OO0, ®OII OO0, Ilporpammoit
BOCIIUTaHMS;, pa3paboTaTh KaJeHIapHO-TEMaTHUYeCKOe IUIAHUPOBAHHE C YUYETOM OCOOCHHOCTEU
KOHKPETHOT'O KJIacca, HCIOJIb3Yysl PEKOMEHJOBAaHHOE paclpelelieHne yueOHOTO BpeMEHH Ha
U3YYEHHUE ONPEAeNIEHHOTO pa3/eNna/TeMBbI.

CopepxaHue nporpaMMmbl 1o (pU3MKe HAMpaBlIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH OOYYAIOUINXCS M OPTaHU3AUI0 U3YYeHUH (PU3MKH Ha JESTETbHOCTHON OCHOBe. B
nporpaMMe Mo (PU3MKE YYMTBHIBAIOTCS BO3MOXKHOCTH YYEOHOIO MpeaMeTra B peaH3aliu
tpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM JUYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM
o0ydeHHs, a TaKKE MEXIIPEJIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMs.

[Iporpamma 1o (Qu3MKe yCTaHABIMBAET paclpe/elieHue y4eOHOro MaTepuasia 1o rojam
oOydeHust (1Mo Kjaccam), NpeajiaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
0coOeHHOCTEH 00ydJaronIXcs.

Ousmka SBISAETCS CUCTEMOOOPA3YIOUIMM JJIsl €CTECTBEHHO-HAYYHBIX Y4YEeOHBIX IPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUM, N3Y4aeMbIX XHUMHEH,
Ouosiorueii, actpoHoMuel u (HU3NIECKO reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT HambOosee SICHble 00pa3lbl MPUMEHEHHS HAay4yHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOMyYeHUs JOCTOBEPHBIX 3HAaHUH 0 MUpe.

Onna W3 TIaBHBIX 3a7ad (U3HYECKOro 0Opa3oBaHHS B CTPYKType o00Iero oOpa3oBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH W HHTEpeca K HayKke Yy
00yJaromuxcs.

Wzyuenne ¢us3ukum Ha 0a30BOM ypOBHE TPEANONAraeT OBJaJEHUE CIETYIOUMMHU
KOMIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

HAy4YHO OOBSACHATD SBJICHUS,

OLIGHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEIOBAHMS;

HHTCPHNPCTUPOBATL HJAHHBIC W HCIHOJB30BATH HAYYHBIC [JOKa3aTCIILCTBA [JIA TMOJYUCHUA



BBIBOJIOBY.

Henu nzyvyenus PpU3NKH:

NpHOOpEeTEeHNE MHTEpeca M CTPEMIICHUS OOYYAIOMIMXCS K HAyYHOMY H3YyUEHHUIO TPUPOJIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MIPEICTaBICHUI 0 HAYYHOM METO/I€ MO3HAHUS U (HOPMUPOBAHHE

HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

dbopMUpPOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yibTara H3Y4YCHHS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHue MpeAcTaBICHUI 0 posin (PU3UKHU IS Pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI;

pa3BUTHE TPEACTABICHMA O BO3MOXKHBIX cdepax Oyaymed npodeccuoHanbHON
NEATeTLHOCTH, CBS3aHHOM ¢ (U3MKOHN, TMOATOTOBKAa K JalbHEHIIEMy OOYYEHHIO B OTOM
HaIpaBJICHUU.

JlocTikeHue 3THX IeNIei MporpamMmsbl 1o (pU3UKe Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUs
o0ecreynBaeTcsl PEIICHUEM CIeIYIOIUX 3a/1a4:

npuoOpeTeHNe 3HAHUI O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOpETEeHNE YMEHUN OMHCHIBATH U OOBSACHATH (DYM3MUECKUE SBICHUS C UCIOJIb30BaHUEM
[IOJIyYCHHBIX 3HAHU;

OCBOEHHUE METOJIOB PEIICHUs MPOCTEUIINX pacYETHBIX 334 C UCIOJIb30BaHUEM (DU3MUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE yMEHUU HAOMIOIATh MPHUPOJHBIC SIBICHUS M BBITOIHATH OMBITHI, J1a00paTOpHEIC
paboThI U PKCIIEPUMEHTATHHBIC UCCIICIOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

OCBOCHME TPUEMOB paboThl ¢ wuHPOpMaNKer (GU3NIECKOr0 COACp)KaHUsI, BKIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX AOCTHKEHMSIX (DU3UKH, aHAIM3 U KPUTUYECKOE OLIEHHWBaHUE
uHpOpMaLINK;

3HAKOMCTBO €O cdepaMu MpodeccroHAIbHON AEATeTbHOCTH, CBS3aHHBIMU C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha TOCTHXKEHUSX (PU3NUECKON HAYKH.

OO01ee YKCIIO YacOB, PEKOMEHIOBAHHBIX JUIA M3ydeHus (U3uKu Ha 0a30BOM ypoBHe, - 238
yacoB: B 7 Kiacce - 68 yacoB (2 yaca B HeJien0), B 8 Kitacce - 68 yacoB (2 yaca B HECHO), B 9
kiacce - 102 gaca (3 yaca B HeJlemio).

[Ipennaraemslii B mporpamme mo (pu3MKe nepedeHb J1abopaTOPHBIX PabOT U OMBITOB SBIISETCS

PEKOMCHAATCIIbHBIM.



Conep:xxanue o0yueHnusi B 7 Kjaacce.

®usuKa 1 €€ poJib B NO3HAHUU OKPYKAIOILIETO MUPA.

®usuka - Hayka o npupoze. SBieHus npuponsl. dusuyeckue SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, IEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BeaUMUMHBL. 3Mmepenune dusmyeckux BeauuuH. Duzndeckue MNPHOOPHI.
[TorpemnocTe n3Mepennii MexayHapoiHasi CUCTeMa €MHUIL.

Kak ¢usuka u npyrue ecTecTBEHHBbIE HAYKH HW3Yy4alOT Tpupoay. EcTecTBeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABM)KEHHE THIIOTE3,
9KCIIEPUMEHT 110 TpPOBEpKEe TUMOTe3, O0ObsiAcHeHHue HabmogaemMoro spieHus. OmnucaHue
(UBHYECKUX SIBJICHUN C TIOMOIIBIO MOEIIEH.

JleMoHcTpanuy.

Mexanuyeckune, TEeNIO0BbIe, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

Ouznyeckue NpuOOpbl U MpoLeAypa NPSIMbIX H3MEPEHHH aHaJOrOBBIM M IUGPOBHIM
npubopoMm.

JlaboparopHbie paObOTHI U OTIBITHI.

Omnpenenenue HeHbl JeIeHUs HIKaIbl K3MEPUTEIHLHOTO MPUOOpa.

N3MepeHne paccTosTHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeTA.

Omnpenenenue pasMepoOB MalbIX TEJ.

N3mepenne Temneparypsl IPpU NOMOIIHN KUAKOCTHOTO TEPMOMETPA U TATUNKA TEMIEPATYPBHI.

[IpoBenenue necneaoBaHus MO NPOBEPKE FMIOTE3bI: JAaTbHOCTh MOJETA NIAPUKA, ITYILIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA MTYCKA.

[TepBoHavaibHbIE CBEIEHHS O CTPOCHHUH BEILIECTBA.

Crpoenue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMBIThI, TOKa3bIBAIOLIUE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JBwxenue wyactull BemecTBa. CBsI3b CKOPOCTH JBUMKEHHS YACTUL C TEMIIEPATypOH.
BpoynoBckoe nBmwkenue, nuddysus. B3aummojeicTBhe YacTHIl BEIIECTBA: MPUTSHKECHUE H
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI  BEIECTBA: CTPOCHUE TIa30B, IKUIAKOCTEH W TBEPIBIX
(KpUCTaNIMYECKUX) Tel. B3auMOCBs3b MEXKIYy CBOHCTBAMHU BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

JeMmoHcTpanmmy.

Habmronenne 6poyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddys3un.



Habmionenue sBieHUN, OOBSICHSIOMIMXCS TMPUTSHKEHUEM WIM OTTAJKMBAHUEM YacCTHI]
BELIECTBA.

JlaboparopHble paObOTHI U OTIBITHI.

OrneHKa IMaMeTpa aToMa METOJIOM PSIOB (C UCITOIb30BaHUEM (GoTorpadmuii).

OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS Ta30B.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPHUTSKEHHUS.

JIBU>KeHUE U B3aUMOJICHCTBUE TEII.

Mexanunueckoe JBH>XKeHUE. PaBHOMepHOE M HepaBHOMEpHOE JBHKeHue. CkopocTh. Cpennsis
CKOPOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMeHU ABUKECHUS.

SIBneHue nHepUMH. 3aKOH HHEpLMH. B3aumoieiicTBUE Te Kak IPUYMHA U3MEHEHUSI CKOPOCTH
JIBUKEHMS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTh BemecTBa. CBA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHULIE 00BbEMA BEIlleCTBA.

Cuna Kak XxapakTepucThKa B3auMozencTus ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C IMOMOILBIO JMHAMOMETpa. SIBiIeHHE TATOTeHHA U cuia TskecTH. Cwila TSKECTH Ha
Opyrux 1utanerax. Bec Tena. HeBecomocTs. CliokeHHE CUIl, HAIIPABJIEHHBIX IO OJHOM MPSMOIA.
PaBHopelictBytomas cui. Cuna TpeHus. TpeHue CKOJbXKEHHST W TpeHue IMOKos. TpeHue B
IIPUPOJIE U TEXHHKE.

JeMoHcTpanuu.

Habmionenrne MexaHHUeCcKOro JBMKEHUS Tea.

N3MepeHnne CKOpOoCTH MPSMOJIUHEMHOTO JBUKECHUS.

Habmtoienue siBieHUs] UHEPIIUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aMMOICHCTBHH Tell.

CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEJ.

CrokeHue cuJjl, HalpaBJICHHBIX MO OJHOW MPSIMOA.

JlaGopaTopHbie pabOThI U OTBITHI.

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBWKEHMS (LIapuKa B IKUAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK JaJiee).

OnpeziesieHne CpeIHEW CKOPOCTH CKOJBXEHUS Opycka WM IIIapuKa 10 HaKJIOHHOH
MJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TeENA.

OnbITH, JEMOHCTPUPYIOLIME 33aBUCUMOCTh pacTsKeHHs (aedopManuu) TpPYKUHBI OT
MIPUITOKEHHOMN CHUJIBI.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHHs CKOJBXKEHUS OT Beca Tela M
XapakTepa COIPUKACAIOUINXCS TOBEPXHOCTEN.

JlaBnenue TBEPABIX TEII, KUIKOCTEN U Ta30B.



Hasnenue. CriocoObl yMEHBIICHUS M YBEIWUYCHUs AaBicHUs. J[aBieHne raza. 3aBUCHMOCTH
JaBJIeHUs ra3a oT 00béMa, Temmeparypsl. [lepenada naBneHust TBEPABIMU TEIAMHU, KUAKOCTIMH
u razamu. 3akoH [lackans. IIHeBMaTHueckne MalmMHbBIL. 3aBUCUMOCTH JABJICHUS XKUAKOCTU OT
rryounsl.  ['mapocratudeckuid  mapagokc. CooOmiaromuecss  cocyasl.  [mapaBiuueckue
MEXaHU3MBI.

Atmocdepa 3emian u atMmocdepHoe naBieHue. [IpUYMHBI CYIIECTBOBaHMS BO3IYIIHOM
obonmoukn 3emnu. OnbiT Toppuuermu. M3mepeHue arMocepHOro NaBieHUSA. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBue KHUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Telo. BrlTamkuBaromas (apXxuMenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

JeMoHcTpanuu

3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

CooOmaromumecs COCy/bl.

I'mapaBauyeckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO TABJICHHS.

3aBUCUMOCTh BBITAJKUBAIONICH CHIIBI OT 00BEMa MOTPYKEHHOM YacTW Telna M IUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TEN: IUIABAHUE WIM MOTPYKEHUE TEJl B 3aBUCMMOCTH OT COOTHOIUEHUS
IJIOTHOCTEN TE€JIa U KUJKOCTH.

JlaboparopHbie paObOTHI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoAe OT 00bEMa MOrpy:KEHHOM B KUJIKOCTh 4acTH
Tena.

OmnpeneneHne BHITAIKUBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TENO, OIPYKEHHOE B KUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEN CHUJIbI, ACHCTBYIOLIEH HA TEJIO B JKUJIKOCTH, OT
MAacchl Tela.

OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHJIBI, E€HCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTH YACTH TeJla U OT TUIOTHOCTH KHJIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHME JIOAKM M ONpElEIeHHE €€
TPY30MOABEMHOCTH.

Pa6oTa u MomHOCTE. DHEPTHS.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAsA IUIOCKOCTh. [IpaBuio paBHOBecus phlyara.



[IpumeneHue mnpaBujia paBHOBECHS pbluara K OJOKy. «30J0TO€ TMPaBUIIO» MEXaHUKH.
Koaddunment monesnoro peiictBust (mamee - KIIJ) mnpocteix Mexanu3moB. I[IpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckasi sHeprusi. Kunetndyeckas u nmoteHuualibHasi sHeprus. [IpeBpaiienue ogHOro
BHJIa MEXaHUYECKOM YHEPTUH B IPYroi. 3aKOH COXPAHEHHUS YIHEPTUHU B MEXAHHKE.

JlemoHcTpanmu.

[IpuMepsl MPOCTHIX MEXaHU3MOB.

JlaGopaTopHbie pabOThI U OIBITHI.

Omnpenenenne pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUU TeJla 10 TOPU30HTATbHON
MOBEPXHOCTH.

UccnenoBanue ycnoBuid paBHOBECHS pbluara.

N3mepenne KIIJ] HaKTOHHOM TIIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOM YHEPTHH.

Conepxanue o0ydyenus B 8 Kiacce.

TennoBklie ABICHUS.

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHUs BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIeKyJl. ONbITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIO0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KUIKOTO UM ra3000pa3HOro COCTOSHUN BemiecTBa. Kpucrammmueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauyuMBaHWE M KanWUIApHbIE sBJIeHHs. TeruioBoe
pacuIMpeHue u cxxartue.

Temneparypa. CBs3p TeMmImeparypbl €O CKOPOCTBIO TEIUIOBOIO JBMKEHHUS YaCTHLI.
Buytpennsis  sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEH OSHEpPruu: TeIionepeaadya u
coBeplieHue paboThl. Bupl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITyYCHHUE.

KonudecTtBo TeminoTel. YaenpHash TEIIOEMKOCTh BEIIECTBA. TermIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [InaBneHue u OTBEpAECBAHHE KPHUCTATUTMUECKUX
BEIIECTB. YJeNbHas TemoTa IuiaBieHus. I[lapooOpa3oBanue W KoHAeHcamus. Vcmapenwue.
Kunenue. YnaenbHas temnora mnapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHIIEHUS OT
aTMOC(EpHOTO JaBJICHHUSL.

BnaxnocTs Bo3ayXa.

DOHeprus TOmMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[Tpuntumer padoTel TermoBeix auratesneit KITJ] termooro npurarens. TemnaoBbie IBUTATEIN
U 3aIllMTa OKPYKAIOIIEH CPeIbl.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpOLECccaXx.



JeMoHcTpanuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddys3un.

Hab6nronenue siBneHnii CMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHU.

Hab6nronenue TenioBoro paciimpeHust Tel.

N3menenne naBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.

[IpaBuna usmepeHus TeMIeparypsl.

Bunael renonepenaun.

OxnaxIeHne Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.

CpaBHeHuE TEIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

HabGmronenne KumeHus.

Hab6nronenne mocTossHCTBa TEMIIEPATYPHI TTPH TUTABICHHUH.

Mogenu TemIOBLIX NBUTaTEICH.

JlaboparopHbie pabOTHI U OTIBITHI.

OnBITH MO OOHAPYKCHHUIO NEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIK caxapa.

OMNBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B, )KUJIKOCTEH U TBEPIIBIX

TEIN.

Omnpenenenue qaBICHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUS BO3MyXa OT €ro o0bhEMa M HarpeBaHUS
WM OXJIAXKICHHS.

[IpoBepka THUMOTE3BI JMHEHHOW  3aBUCHUMOCTH  JUIMHBI  CTOJIOMKA  KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

HaGmronenne n3MeHeHNs] BHYTPEHHEH SHEPrUuu Tela B pe3ybTaTe Terionepeaadn u padboTsl
BHCIITHUX CHIJL.

HccnenoBanue sSBJIEHUS TEIJI000MEHA ITPU CMEIIMBAHUN XOJIOHON U TOPSYCH

BOJIBL.

OnpeneneHre KOMMYECTBA TEIIOTHI, MOJYYCHHOTO BOJOW MPHU TEIJIOOOMEHE C HarpeThIM
METATUYECKUM LIWIUHIPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoliiecca UCapeHus.

OrnpezenieHre OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

Onpenenenre yeabHOW TeIUIOTHI IJIaBJICHUS JIbJA.

QHGKTpI/I“IeCKI/Ie W MarHuTHBIC SABJICHU.



OnekTpusanus Tel. [[Ba poaa 3IEKTpUYECKHX 3apsnoB. BzanmoneicTBre 3apsiKEHHBIX TEIl.
3akon KynoHa (3aBUCHMOCTBH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TENl OT BEJIMYUHBI 3aps0B U
PacCTOSIHUSA MEXY TeJIaMu ).

OnekTpuueckoe noiie. Hanpsok€HHOCTD anekTprudeckoro modis. [IpuHiun

CYTIEPIO3UIIMH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpruyeckux 3apsioB. DIeMEHTapHBINA 3eKTpruueckuil 3apaa. CTpoeHue aroma.
[IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHMUS AJIEKTPUUYECKOTO ToOKa. MCTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onexktpuueckasd nenb. Cuna Toka. OieKTpudeckoe HampspbkeHue. (ConpoTHBIIEHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydacTKa IIEMH.
[TocnenoBarenbHOE M MapalIeIbBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa ¥ MOIIHOCTH 3JEKTPUUECKOro Toka. 3akoH Jlxoynsa-JleHra. DnexTpuyeckue Lenu 1
NOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[locTostHHBIE MarHWTHL. B3auMoAeiCTBHE TMOCTOSIHHBIX MArHUTOB. MarHuTHOE TOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue U1 Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO TOKa. Mcrmonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes.  SBneHue  snexkTpoMarHuTHOW — wHAykuuu. [IpaBuno  Jlenua.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS JIEKTPUUYECKOW DSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

JeMmoHcTpanmu.

DJIeKTpHU3aIus Tel.

JIBa poJia aJIeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

Y CTpOUCTBO U JEHUCTBUE IIEKTPOCKOIIA.

DIEeKTpOoCTaTUYECKast HHTYKLIHSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsA0B.

IIpoBOIHUKY U TUDTIEKTPUKH.

MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.

M cTOYHMKY TOCTOSITHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJIKOCTH.

I"a30BrIi1 pazpsz.



W3mepeHne CHilbl TOKa aMIEPMETPOM.

N3mepenue 351eKTpruuecKoro HanpsKeHUs! BOJIBTMETPOM.

Peocrar 1 Mara3uH COIIPOTUBIICHUM.

B3auMopeiicTBuE MOCTOSIHHBIX MarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH PA3IEICHUS MOIOCOB MAarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT OpcTena.

MaruutHoe noJie Toka. JEeKTPOMArHuT.

JleficTBHEe MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DNEKTPOABUTATENb MIOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS 3EKTPOMArHUTHOW UHTYKIIUH.

OnbiTel Dapajes.

3aBUCHUMOCTD HaIlpaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHUSI.
DIEKTPOreHepaTop MOCTOSHHOTO TOKA.

JlaboparopHbie paObOTHI U OTIBITHI.

OnbIThI 1O HAOTIOIEHUIO SJIEKTPU3ALMHU TeJl UHAYKIUEH U TPU CONPUKOCHOBEHHUU.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJIA HA MPOBOJHUKH U AUAIeKTpUKU. COOpKa 1
pOBEpKa PabOTHI NEKTPUIESCKON SN MTOCTOSTHHOTO TOKA.

N3mepenue u peryiupoBaHUe CUJIbI TOKA.

N3mepenne u peryaupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA, MAYLIETO YEpPE3 PE3UCTOpP, CONPOTUBICHUS
pe3ucTopa u HampsHKEHUs Ha pe3UCcTope.

OnbIThL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COTPOTUBIICHUS IPOBOAHUKA OT
€ro JUIMHBI, IJI0IA 1 IOMEPEYHOr0 CEUEHHS U MaTepHaIa.

[IpoBepka npaBuia CI0KEHUS HAPSHKEHUI IPH MTOCJIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia Asisi CUIIbI TOKA MPU NAPAILIEIBHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UIIYILIEro yepe3 pesuctop. OnpeneneHue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HANPSKEHUS HA HEH.

Omnpenenenne KIIJ[ narpeBaTens.

HccenenoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MArHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPU UX O0BbEIMHEHUH U Pa3ICICHUN.

UccnenoBanue AeiicTBUA 3EKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OHBITI:I, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTH CHIIBL BBaHMOHeﬁCTBHH KaTyllku C TOKOM H



MarHuTa OT CHJIbl TOKA M HAIPABJICHUs TOKA B KaTYIIIKE.

N3yuenue neicTBUsI MATHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.

KoHncTpyupoBanue u u3yueHue padoThl SJIEKTPOABUTATEISL.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTAHOBKH.

OneITel 1O KCCIEAOBAHUIO  SIBICHUS DJIEKTPOMAarHUTHOM HMHIYKLIHH: HCCIEAOBAHUE
M3MEHEHUH 3HaYEHUS U HANPaBJIEHUS UHIYKIIMOHHOTO TOKA.

Conepxanue o0ydyenus B 9 Kiacce.

MexaHuyeckue BICHHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpSIMOJMHEWHOE JBWXKeHHE. HepaBHOMEpHOE
npsiMoJIMHEeHOe JBH>keHHe. CpelHsisi M MrHOBEHHas CKOPOCTh Tejda NpU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiimHelHOe aBmxkeHue. CBoOomHoe maneHue. OmnbITh
lanunes.

PaBHOMepHOEe ABIKEHHME MO OKpykHOcTH. Ilepmon m wacrora oOpamenus. JlunelHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbiii 3akoH HproTona. Brtopoii 3akoH Herotona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHUS CKOJIbKEHHUS, CUJIa TPEHUSI TIOKOS,
Jpyrue BUbl TPEHHUS.

Cuna TsH>KeCTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpeHHe CBOOOTHOTO majieHus. J{BukeHue
rianeT Bokpyr Connina. [lepBas kocmuyeckast ckopocts. HeBecoMOCTh U meperpy3Kku.

PaBHOBecue marepuanbHOil ToukH. AGCOMOTHO TBEPAOE Teo. PaBHOBecHe

TBEPOTO TeJa C 3aKPETUIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3MmeHeHue ummyibca. MMmynbe cuibl. 3aKOH COXpPaHEHUS HWMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas paboTa W MOIIHOCTh. PaboTa cuim TshkecTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabotel. lloTeHIuanbHas SHeprusi Tejna, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTreHmanpHas sHEprus cxaToil npyxuHbl. Kunetndeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTHUU.

JeMoHcTpanuy.

Habmoienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

CpaBHeHHME ITyTEW U TPACKTOPHUM JBUKEHUS OJHOTO M TOTO K€ TeJa OTHOCHUTEIBHO Pa3HbIX
TEJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHHS MPSIMOJIMHEUHOTO JIBUXKEHUS.



HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKCHMUS.

HabmoneHne 1BMKeHHS Tella M0 OKPYKHOCTH.

HabmioneHne MexaHW4ecKux sIBICHUH, MPOUCXOIAIINX B cucteMe oTcuéra «Tenmexka» mpu
e paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHLHO KaOnHeTa (GU3UKH.

3aBUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tela U AECHCTBYIONIEH HA HETO CUJIBI.

Habmionenue paBeHCTBa CHII TPU B3aUMOJICHCTBUH Tell.

W3meneHue Beca Tena IpU yCKOPEHHOM JIBUKEHUH.

[lepenaua nmnysnbca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanms YHEPTUU TTPU B3aUMOJICHCTBHH TEJI.

CoxpaHeHue UMIynbca Mpu HEYIPYroM B3aUMOACHCTBUM.

CoxpaHeHue UMITyJIbCca MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

Habmioienue peakTUBHOTO ABH>KEHUS.

CoxpaHeHHEe MEXaHUYECKOM YHEPTUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHne MEXaHUYECKOW PHEPTUH MPH JIBHKEHUU TeJla MO/ A€HCTBUEM IIPYKHUHBI.

JlaboparopHbie pabOTHI U OTIBITHI.

KoHcTpynpoBanue TpakTa Juisi pa3srOHa M JAJBHEMIIEr0o paBHOMEPHOIO JBMKEHUS ILIAapHKa
WU TEJIEKKHU.

Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHHsI OpycKa MM ABMXKEHHS IIApUKa M0 HAKJIOHHOM
IJIOCKOCTH.

Ornpenenenne yCKOpeHUs Teaa NpU paBHOYCKOPEHHOM JIBH>)KEHHMH 110 HAKJIIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM [JBHKEHUH Oe3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €CIu NPy PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauyalbHOW CKOPOCTH IMYyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOLIME IPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHITbI TPEHHUSI CKOJIBKEHUS OT CHIIbI HOPMAJIBHOT'O JABJICHUS.

Omnpenenenne kodhHUIMEHTa TPEHUS CKOBKEHHUSL.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUU TeJla 10 TOPU30HTATbHON
MOBEPXHOCTH.

Omnpenenenre pabOThl CHIJIBI YNPYrOCTH TMPH MOABEME Tpy3a C HCIOJIB30BAaHUEM
HETOABIKHOTO U TIOABHKHOT'O OJIOKOB.

N3yuenune 3aKk0Ha COXpaHEHUsI SHEPTUH.

Mexannueckue KoueGaHus U BOJIHBI.

KonebarenpHoe papmwxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMH: MEpUOJ, 4YacTOTa,

aMIuTyna. MaremMaTudecKuil M NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue »sHEprum Inpu



K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxatomue Konebanus. BoiHyxneHHble Konebanusi. Pe3onanc. MexaHHUYECKHE BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogoapHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEP/IOM TeJle, CEHCMUYECKUE BOJTHBIL.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHppa3ByK u yiabTpa3ByK.

JeMoHcTpanuu.

Habmonenue xonebanuii Texn mojx AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOaHUN U pe30HaHca.

PacnipocTpanenue npoofbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUI PE30HAHC.

JlaGopaTopHbie paOOThI U OTBITHI.

Omnpenenenne 9acTOThI U Meproia KojaeOaHuit MaTeMaTHYeCKOTO MasiTHUKA.

Omnpenenenne 4acTOThI U IEprUoIa KojaeOaHui IPYKMHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH HEpUoAa KojeOaHUM MOABEHIEHHOIO K HUTH Ipy3a OT JUIMHBI
HUTH.

HccnenoBanue 3aBUCHMOCTH TIEPHOJIa KOJIEOaHMIA TPYKMHHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka He3aBUCUMOCTH TiepuoAa KoieOaHUil rpys3a, MOABEIIEHHOTO K HUTH, OT MAacChl
rpysa.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh MEpHOJa KOJIEOaHUM NMPYKUHHOTO MasTHUKAa OT
MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

DNEKTPOMarHUTHOE MOJI€ U AIEKTPOMArHUTHBIE BOJTHBI.

DJIEKTPOMArHUTHOE MOoJe. DIEKTPOMarHuTHbIEC BOJIHBI. CBOMCTBA

ANEKTPOMArHUTHbIX  BoJiH.  Illkama  s;mekTpomMarHUTHBIX ~ BOJH.  Vcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJleKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

JeMmoHcTpanmu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BouiHOBBIE CBOMCTBaA CBETA.

JlaGopaTopHbie pabOThI U OTIBITHI.

W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TenedoHa.

CBeTOBBIC SBJICHUS.

JlyueBag mopens cBera. Mcrounuku cBera. lIpsMonuHeiiHOE pacnpOCTpaHEHHE CBETA.



3atmenus Cosnia u JIynsl. Otpaxenne cBera. [nockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.

[Ipenomiienne cBeta. 3akoH npenoMieHus cBeta. [loHoe BHyTpeHHEe OTpaskeHne

cBera. Mcnonb3oBaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xop nmydeit B mua3e. OnTUdeckas cucreMa (poroamnmnapara, MUKPOCKOTIA M TEIIECKOTIA.
I'ma3 kak ontudeckas cucteMa. biIM30pyKkoCTh U 1adTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Cll0KEHHE CIIEKTPAILHBIX 1[BETOB.
Hucniepcus ceera.

JeMoHcTpanmu.

[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[onmyuenne n300paskeHMii B INIOCKOM, BOTHYTOM U BBIYKJIOM 3epkaiiax. [Iperomnenue
CBeTa.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOuparomieit JuHse.

Xoq JIydeil B paccenBarolle JIMH3E.

[TomyyeHnue n300pakeHUI ¢ TTOMOIIBIO JTMH3.

[Tpuntun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

Mogens rnasza.

Paznoxxenne 6emoro cBeTa B CIEKTP.

[Toryuenue 6em0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

JlaGopaTopHbie paOOThI U OTBITHI.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO Jiyya OT yria najeHus. Mzyuenue
XapaKTePUCTUK U300paKeHUS TPEIMETa B TUIOCKOM 3epkaiie. MccrenoBanne 3aBUCIMOCTH yTIia
MIPEJIOMJIEHUS] CBETOBOTI'O JIy4a OT YIJIa MTaJ€HUs Ha TPAHUILIE «BO31YX-CTEKIIO».

[Tomyyenne n300pakeHH ¢ TOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI cOOMparoieit JIMH3bI. OIBITHI IO
Pa3I0KeHUI0 OEJIOro CBETa B CIIEKTP.

OnBITHI IO BOCTIIPUATHUIO [[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIBTPHI.

KBaHTOBBIE sSIBIECHMUS.

OmnsiThl Peszepdopaa u mranerapuast Moziens aroma. Monens atoma bopa. Mcnyckanue u
NoTJIoNIeHue cBeTa aroMoM. KBaHThl. JInHeyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-u3inydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Mopxens aroMHoro sigpa. M3orombl. PamnoaktuBHBIE TpeBpaieHus. Ilepuop
noJtypacnajaa aTOMHBIX sIJiep.

Snepuble peakuuu. 3aKOHBI COXpaHEHUsS 3apsiIOBOIO M MAacCOBOTO YHUCENI. DHEpPrusi CBs3U



aToMHBIX saep. CBsa3p maccel UM 3Hepruu. Peaknuum cuHTe3a u neneHus suaep. Mcerounukn
sHepruu CosHIA U 3BE3.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YECHUN HA KUBBIE OPraHU3MBI.

JeMoHcTpanmu.

CHexTpsl U3JIy4eHHUS U TOTJIOLIEHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnexTp BogoOpo/a.

Hab6nronenue TpexoB B kamepe Bunbcona.

PaboTa cuéTrunka HOHU3UPYIOMNX U3TyUYCHUM.

Perucrpanus nzinydeHuss npupogHbIX MUHEPAIOB U MPOITYKTOB.

JlaboparopHbie paObOTHI U OTIBITHI.

Habmioienue CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.

HccenenoBanue TpeKOB: U3MEPEHNUE SHEPTUH YaCTULBI IO TOPMO3HOMY ITyTH

(o ¢otorpadusm).

W3mepenne paanoakTHBHOTO (OHA.

[ToBTOpHUTENTEHO-0000IIAFOIIMI MOTYJIb.

[ToBTOpHUTENEHO-0000IIAOIIMI MOIYJIh TPEIHA3HAYCH NJIsi CHCTEMAaTHU3allid U 0000IICHUS
IPEMETHOTO COJICPYKAHMS U OTIbITA JACATEIbHOCTH, TPUOOPETEHHOTO PU U3YyYEHUHU BCETO Kypca
bu3MKH, a TakKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (U3HKE s
00ydJaronuxcs, BEBIOPABIINX 3TOT y4eOHBIN MpeIMeT.

[Ipn n3yyeHnHn MAHHOTO MOXYJS PEANM3YIOTCS M CUCTEMATHU3UPYIOTCS BHUJBI JEATEIBHOCTH,
Ha OCHOBE KOTOpPBIX OO0ECIeYMBAETCS JOCTHKEHHE TNPEAMETHBIX M MeTalpeIMEeTHBIX
IUTAHUPYEMBIX PE3yJabTaToB oOOydeHUus, (GopMmupyercs eCTeCTBEHHO-Hay4YHass TPaMOTHOCTE:
OCBOCHME HAy4YHBIX METOJOB MCCIECIOBAHUs SIBICHUN NPUPOABI W TEXHHKH, OBIIAJICHUE
YMEHUSIMH OOBSACHATH (PU3NYECKUE SBJICHUS, TPUMEHSISI IOJy4YE€HHBIE 3HAHUS, pelllaTh 3a/1a4u, B
TOM 4YHCJI€ KQU€CTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATIBHO AEATEIbHOCTHBIA XapakTep JAaHHOTO MOAYJIS PeaIn3yeTcs 3a CUET TOTO, 4TO
oOyuaroluecs BBIMOTHSIIOT 3aJaHusl, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHUI pacro3HaBaThb U HAyYHO OOBACHATH (hU3HUECKUE SBICHUS B
OKpYKaroIle IPUPOI€ U MOBCEIAHEBHOMN KU3HU;

UCIIONIb30BaTh HAy4YHBIE METONbI HMCCIENIOBaHUs (DU3MYECKHUX SIBICHHUI, B TOM YHCIE IS
IIPOBEPKU THIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI Hanboyiee BaXKHBIX JOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTH,
HaIrpuMep, MPaKTUYECKOr0 MCIOIb30BaHUS PA3TUYHBIX UCTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA

MMpEeBpalICHUA U COXpPAaHCHHU BCCX U3BCCTHBIX BUAOB SGHCPTHUHU.



Kaxngas u3 TeM [JaHHOTO MOAYJIS BKJIIOYAeT SKCIEPUMEHTAIbHOE HCCIIeI0BaHUE
o0obmarorero xapakrepa. MoayIb 3aBepiiaeTcsi IPOBEACHHEM TUArHOCTUIECKON U OIICHOYHOMN
paboThI 32 Kypc OCHOBHOTO OOIIET0 00pa30BaHMUS.

Ilnanupyemble pe3yJbTarbl O0CBOeHUS Gu3nku (0a30Bblii ypOBeHb) HAa YpPOBHeE
OCHOBHOI'0 00111er0 00pa30BaHus.

Wzydenune (pu3nku Ha ypoBHE OCHOBHOTO OOIIEr0 00Opa30BaHMs HANPABICHO HA JTOCTHIKECHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesynbTaTe nzydeHus GU3MKA Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHus y
obyyaromerocs OyayT chOpMUPOBaHBI CIASAYIOMHE TUIYHOCTHBIC PE3YJIBTATHl B YACTH:

1. NaTpUOTUYICCKOr0 BOCIIMTAHUSA:

NPOSIBIIEHUE UHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOi
HAYyKH;

[EHHOCTHOE OTHOLIEHHE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;

2. TpaXXaaHCKOT'O U JYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA:

TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 00CYXJICHUU OOIIECTBEHHO-3HAYMMBIX M STHIECKHIX
npo0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PH3UKY;

OCO3HAaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3. O9CTCTHYCCKOI'O BOCITMTAHHUA:

BOCTIPUATHE ICTETUYECKUX KauecTB (PM3MUECKON HAyKU: €€ TapMOHUYHOTO MTOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4. HNCHHOCTHU HAYYHOI'O TO3HAHUA:

OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MTO3HAHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE HAYYHOU JH0003HATENLHOCTH, HHTEpECca K UCCIEA0BATEIbCKON e TEIbHOCTH;

5. (l)OpMI/IpOBaHI/I}I KYJbTYPBI 310POBbA U SMOIIMOHAJIIEHOT'O 6narononqu[:

0CO3HAHME [IEHHOCTH 0E30I1aCHOT0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOTHUECKOM MUPE,
Ba)XHOCTH TIPABHJI OE€30MaCHOTO MOBECHUS HAa TPAHCIIOPTE, HA IOPOTaX, C AIEKTPUUECKUM U
TEIJIOBBIM 000PYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;

c(hopMUPOBAHHOCTH HaBBIKa peICKCUH, TPU3HAHKE CBOETO MpaBa Ha OMHMOKY U TaKOTO JKe
npaBa y APyroro 4eaoBeKa;

6. TPYAOBOI'O BOCIIUTAHHUA:aKTUBHOC Y44CTUC B PCIHICHUU IMMPAKTUYCCKUX 3a1a4 (B
paMKax CEMbH, 06pasoBaTean0171 OpraHusaluu, HaCCJICHHOT O ITYHKTa, pOAHOIO Kpaﬂ)
TEXHOJIOTHYECKON U COLIPIaJIBHOﬁ HaIIpaBJICHHOCTH, TpC6YIOI]_II/IX B TOM 4YHCJIC U (l)I/IBI/I‘leCKI/IX
3HAHMHI;

MHTEpPEC K MPAKTUYECKOMY U3yUYEHHIO Tpodeccuil, CBSI3aHHBIX C PU3UKOI;

7.  DBKOJIOTMYECKOr'O BOCIIMTAHMS:



OpHUEHTAIMs Ha MPUMEeHeHne GU3NUECKUX 3HAHUH JIJIs perieHus 3a1a4 B o0actu
OKpY’Kalollen cpebl, IJIAaHUPOBAHUS TOCTYIIKOB U OLIEHKU UX BO3MOXHBIX MOCIEICTBUM IS
OKpYKarolleu Cpebl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

8. amanTanuy K W3MEHSIOMHUMCS YCIOBHUSIM COITHATBFHOM W IPUPOTHON CPEIbL:
HOTpe6HOCTI: BO BBaI/IMO,Z[ef/’ICTBI/II/I IIPpU BBINTOJIHCHHUN I/ICCJ'IC,Z[OBaHI/If/’I " ITPOCKTOB

¢u3nUecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JAPYTHX;

NOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHYECKYIO0 JEATEIbHOCTD;
noTpeOHOCTh B (POPMUPOBAHWU HOBBIX 3HAHU, B TOM 4ucie (pOpMYIUpPOBATH UIEH, MOHSITHUS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSIX;

0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpeMJICHHE aHaJIN3UPOBATh U BBIABIATH B3aMMOCBS3H MPUPOIBI, O0IIECTBa U SKOHOMHUKH, B
TOM YHCJIE C UCTOJIb30BaHUEM (PUZNUYECKUX 3HAHMIA;

OLICHKA CBOMX JEHCTBUM C Y4E€TOM BIHMSAHMS Ha OKPYXKAIOIIYIO Cpely, BO3MOMKHBIX
17100abHBIX TOCIEICTBHHA.

B pesymprare wusydeHus GU3MKA HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs Y
obyvatomerocss  OyayT chOpPMHUPOBAaHBI  METaNpPEAMETHBIC  PE3yJbTaThl, BKJIIOYAIOININE
MO3HABATE/IbHbIE YHUBEpCAIbHbIE Yy4ueOHbIE JIEHCTBUS, KOMMYHUKATUBHBIE YHHBEpCalbHbIC
yueOHbIe JIeMCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbIE YUeOHbIE IeCTBUS.

OBJIa,Z[GHI/IG YHUBCPCAJIbHBIMU y‘-IGGHBIMI/I II03HaBaTCIbHBIMU ,Z[GI>'ICTBI/I5IMHZ

1) 6a3soBbie norMYecKue NEHCTBUS:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKH O0BEKTOB (SIBIICHUI); yCTAaHABIUBATh
CYIIIECTBEHHBIN NMPU3HAK KJIacCU(PHUKaIMU, OCHOBAHUS JUIsl 0000IIEHUS U CPaBHEHNS,

BBIABIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYMS B pacCMaTpUBAaEeMBIX (PaKTax, TaHHBIX H
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSM;

BBISIBIISITh  TPUYMHHO-CJICJICTBEHHBIC CBSI3W TPHU HM3YYCHUH (DU3HYECKUX SBICHUA H
IPOIIECCOB, TPOBOJUTH BBHIBOABI C HCIIOJNB30BAaHUEM JCAYKTUBHBIX H  WHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX (DU3NYECKUX BEIINYMH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCOO pemieHus yd4eOHOW ¢u3mveckoil 3amaun (cpaBHEHHE
HECKOJIbKUX BapHaHTOB PEUICHHUs, BHIOOP HamOoJIee MOAXOJSIICTO C YUETOM CaMOCTOSTEIHLHO

BBIJICTICHHBIX KPUTEPUER).
2) G6a30Bble HCCIENOBATENLCKUE IEHCTBUS:
MCIIOJIb30BATh BOIIPOCHI KAK MCCIIEA0BATENLCKAUN HHCTPYMEHT TIO3HAHMS; TIPOBOUTH T10

CaMOCTOSITENIFHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (PU3MUECKUI SKCIEPUMEHT,



HeOOoJIbIIIoE HcciefoBaHne (U3UYECKOTO SIBICHHUS;

OIICHMBATh HAa MTPUMEHHUMOCTh U JOCTOBEPHOCTh HWH(MOPMAIMIO, TOIYYCHHYIO B XOJE
WCCJICTOBAHMSI MITH KCTICPUMEHTA;

CaMOCTOSITENILHO (HOPMYITUPOBaTh OOOOIICHUS W BBIBOJABI 10 pe3yJbTaTaM MpPOBEAEHHOTO
HaOJIFIO/ICHUS, OTIBITA, UCCIICTOBAHHS,

MIPOTHO3HPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB,

a TaK)Ke BBIIBUTATH MPEIIOJIOKEHUS 00 X PA3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

3) pab6ora ¢ uEpopManueii:

NPUMEHSTh pPa3IUYHBIE METOJbI, WHCTPYMEHTHl M 3alpochl TPU IOMCKE H OTOOpE
WH(OpMAIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM Pu3nuecKon 3a1auu;

AHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAITUIO PA3IUYHBIX BUIAOB U
dbopM TpeCTaBICHNUS;

CaMOCTOSITEIbBHO  BBHIOMpPATh ONTUMANBHYIO (opMy TpeAcTaBieHUus uHoOpManuu U
WLTIOCTPUPOBATh PellacMble 3a/la4id HECIOKHBIMU CXEMaMH, AharpaMMaMu, HHOH rpadukoi u
X KOMOMHAIUSIMH.

OBnaneHne yHUBEPCATBHBIMU Y4eOHBIMI KOMMYHUKATUBHBIMU JICHCTBUSMU:

1) obwenne:

B X0Ji¢ OOCYXJCHHS yueOHOTO MaTepHalia, pe3yJbTaToB Ja0OPAaTOPHBIX padOT U MPOECKTOB
3a7laBaTh BOMPOCHI 1O CYIIECTBY OOCY)XIAaeMON TEMbl M BBICKA3bIBATh WICH, HAIlCJICHHBIC Ha
pelIeHne 3aJa41 1 ToIIepKaHUe 01aroKeIaTeTbHOCTH OOIECHUS;

COTIOCTABJISITh CBOU CYXKJICHUS C CYXKISHUSMU JAPYTUX YYACTHUKOB JHANIOra, 0OHAPYKUBATh
pa3iuyme U CXOJCTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMUCHbMEHHBIX TEKCTaX; MyOJINIHO TPEACTABISTH

PE3YNIbTaThI BHITOIHEHHOTO (PH3UYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, IPOCKTA).

2) COBMECTHAs AEATENHLHOCTD (COTPYAHMYECTBO):

MOHUMATh WM HWCIOJNH30BATh MPEUMYIIECTBA KOMaHIHOW W WHIUBUIYaTbHOW pabOTHI MpHU
pelieHur KOHKPETHON (hPU3UIECKOM MPOOIIeMBI;

NPUHUMATD [EJIA COBMECTHOH JICATEIIbHOCTH, OPTaHU30BBIBATh JCHCTBUS 10 €€ TOCTHKECHUIO:
pacmpenenaTb poju, OOCYKIaTh MPOIECCHl M Pe3ydbTaThl COBMECTHOM paboThl, 0000maTh
MHEHUS HECKOJIbKHUX YEJIOBEK;

BBIMIOJIHATh CBOIO YacTh pPa0OThI, JOCTUTAass KayeCTBEHHOT'O pe3ylibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMUA KOMaH/IbL;

OIICHUBATh KAueCTBO CBOETO BKJIaga B OOMIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSTEILHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUSI.

OBnasneHre yHUBEPCAIbHBIMU YUYEOHBIMU PETYISTUBHBIMU JEHCTBUSAMHU:



1) camooprannszaums:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CHUTYalHsIX, TPEOYIOIUX ISl PEIIeHUs
¢u3nUecKux 3HaAHUH;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHUS pelIeHUN (MHIMBUIYyaIbHOE, PUHSATHE
pelieHus B TpyIIe, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSITENIbHO ~COCTaBJSATh QJITOPUTM pelieHus (U3MYecKOd 3ajaud WM IUIaHa
UCCIICIOBAaHMSI C Y4€TOM HMEIOIIUXCS  PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeiaraéMble BAPUAHTHI PEIICHUH;

MIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

2) CaMOKOHTpPOJIb:

JlaBaTh OIICHKY CUTYalluu U IpeaaraTh IiaH e€ N3MCHEHUS;

OOBSACHATH TNPUYMHBI JOCTIKCHUS (HEJOCTI)KEHHMS) PE3yJbTaTOB AEATEIBHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBHI B JEATEIFHOCTh (B TOM YHCIE B XOJ BBIOJHEHHUS (DU3UYECKOTO
WCCIIECIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHUTYAIHH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLCHUBATb COOTBCTCTBUC PC3YJIbTATA LICIIU U YCIIOBUSAM.

3) SMOUMOHANBHBI HHTEIUIEKT:
CTaBUTh ce0sl HA MECTO IPYroro 4ejloBeKa B XOJ€ CIopa WM AUCKYCCHU Ha HaydyHYIO TEMY,

IMOHUMAaThb MOTHBBI, HAMCPCHUSA U JIOTUKY APYyIroro.

4) upunsTHE Ce0s U APYTUX:

MpU3HaBaTh CBOE MPABO HA OIIMOKY MpH pelIieHnr (U3MUECKUX 3a7ad WIA B YTBEPKICHUIX
Ha HaYYHBIE TEMBI M TAKOE e MPaBO JPYroro.

IIpeaMeTHbBIE pe3yJbTAaThl 0CBOECHUSI MPOrpaMMbl 10 (pu3nke (0a30BbIN YPOBEHD).

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS IPOTPAMMEI 110 (PH3HKE K KOHIy 00y4YeHHs B 7 Kilacce:

[IpenMeTrHbie pe3ynbTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI OTpa)xarh CPOPMHUPOBAHHOCTH Y
00yJaromuxcst yMeHHUH:

UCTIOJIB30BaTh TOHATHS: (DU3MUYECKHE W XUMHUYECKUE SIBICHUS, HAOIIOJCHHUE, SKCIIEPHMEHT,
MOJIeNTb, TUIIOTE3a, SAWHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperaTHbIe COCTOSIHUS
BemecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBHKEHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSMOJMHEHHOE), TpPaeKTOPHs, paBHOACHCTBYIOIIAs CUJ, JedopMarius
(ympyrasi, IacTU4ecKas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasznuuarh sBIeHUS (OUQQY3us, TEIUIOBOE [BIKCHHE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE IBIIKEHHUE, WHEPIIHsI, B3aUMOJCHCTBUE TEN, PaBHOBECHE TBEPBIX

TCI C 3aerHHéHHOﬁ OCBhIO BpallCHUA, NIEpcaavda NaBJICHUSA TBépI[I:IMI/I TCI1aMHU, KUAKOCTAMHU U



ra3amMi, aTMOC(epHOE HaBJICHHE, IUIaBaHUE TeJ, MPEBpAILEHUs MEXaHWYECKOW SHEpPruu) Io
ONMCAHHUI0O HUX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YyUEHHBIX (U3UYECKUX SIBICHUH B OKpYXAlOIEM MHUPE, B TOM
yrciae (U3NYECKUe SBICHHUS B MPUPOJE: NPUMEPHI JABMKEHMS C Pa3IMYHBIMU CKOPOCTSIMHU B
JKUBOM U HEXUBOU IPUPOJE, ACUCTBUE CUJBl TPEHUS B IPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EepHOTro JaBJCHUs HA JKUBOM OpPraHu3M, IUIaBaHUE PbIO, ppIYard B TEJE YeIOBEKa, IMpU
9TOM MEPEBOJUTHh IMPAKTHUYECKYIO 3aJady B Y4eOHYIO, BBIJCNATh CYLIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NUECKUX SBICHUM;

ONKCBHIBATh M3YyYEHHBIC CBOMCTBA Tel M (PU3MYECKUE SBJICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSS CKOPOCTbD,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJIa TPeHHs, JaBiieHHe (TBEPAOro Temna, XKHUIAKOCTH,
ra3a), BBITAJIKMBAIOLIAs CHJIa, MEXaHW4ecKas paboTa, MOLIHOCTb, IJIEYO CHJIBIL, MOMEHT CHJIBI,
KO3(QUIMEHT MOJE3HOTO JIEHCTBHS MEXaHW3MOB, KMHETHYECKas U MOTEHIMAbHAsl SHEPrus),
OpU OINUCAHUM TPABMWIIBHO TPAKTOBaTh (DU3MYECKHI CMBICH HCMONb3YEeMBIX BEJIHYUH, HX
0003HaueHMsI U €UHULBI (PU3NYECKUX BEIMYUH, HAXOAUTHh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3n4ecKyro BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH IpauKU U3yYEHHBIX 3aBHCHUMOCTEH
(bU3HYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (DU3MUYECKHE SIBICHUS M TPOLECCHI, UCIONb3Ys NpaBUiIa
CJIOKEHUs CUII (BAOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pbryara (0J10Ka), «30J70TO€ NMPaBHIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXAHUYECKOH
SHEpPIUU, MpH 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEMAaTUUYECKOE BBIPAKEHHUE;

OOBSCHATh (U3NYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM YHUCJIE M B KOHTEKCTE
CUTyallUi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh IPUUYUHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH OOBSCHEHHE M3 1-2 JIOTMYECKHUX IIaroB C MCIOJIb30BaHUEM -2 M3y4EHHBIX CBOMCTBa
(du3nUecKuX SBICHHUM, GPU3NUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIE 3afauu B 1-2 1eHCTBUS, UCHONb3Yys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOILINE
(¢u3nyeckrue BEIMUYUHBI: HAa OCHOBE aHAIM3a YCIIOBHS 3aJaud 3allUChIBaTh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3UUECKUE BEIUYUHBI B (DOPMYJIIBI U IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHble, HEOOXOJHMMbIe JJs pEUIeHHA 3a/4ady, OILCHMBATh PEATUCTUYHOCTh MOJYYEHHOU
(U3UYECKON BETMYUHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIINTh MPH MOMOIIM (U3NYECKUX METOJOB, B
ONMCAHUU HCCIIEJOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINOJI0KEHNE (TUIOTE3Y), pa3iaudarbh U

UHTEPIPETHPOBATh TOJYyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKHM B XOJE OIbITa, MPOBOIHUTH



BBIBO/JIBI 110 €T0 pe3yNbTaTaM;

MPOBOAMTH ONBITHI 1O HAOTIOACHUIO (PU3UUYECKUX SIBICHUN WM (PU3UYECKUX CBOWCTB TE:
dbopMynTupoBaTh TpPOBEPsiEMbIe TPEANONIOKEHUS, COOMPATh YCTAaHOBKY W3 TPEIOKEHHOTO
000py/0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;

BBIMOJHATh MpPsIMbIE HM3MEPEHHUS PACCTOSIHMS, BPEMEHH, MacChl Tena, o0bEMa, CHIIBI U
TEMIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U IMU(PPOBBIX MPHOOPOB, 3aNUCHIBATH MTOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHOW MOTPEIIHOCTH U3MEPEHUH;

MPOBOJIUTh HCCJICIOBAHWE 3aBUCHMOCTH OJHON (PU3NUECKOW BEIMYMHBI OT APYrod C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHIKYILETrOoCs Teia OT
BPEMCHH [IBMKCHHS Tella, CUJBI TPEHHUS CKOJBKECHHsS OT Beca Tela, KadecTBa oO0paboTKu
MOBEPXHOCTEH TET U HE3aBHCHUMOCTH CHJIBI TPEHHS OT IUIOMIAAN CONPUKOCHOBEHHUS TEll, CHIIBI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CUJIBI OT 00BbEMa MOTpy:KEHHOW YacTh
Tela U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha
KOTOPYIO TIOTPYKEHO TEJIO, YCIOBHM IUIABaHUsS TEN, YCIOBUH PAaBHOBECHUS phluara U OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIEOBAaHMs, COOUPATh YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, CleAysd MPeAo)KeHHOMY IUIaHy, (UKCUPOBATh pe3yNbTaThl MOJYyYECHHON
3aBUCUMOCTH (U3UYECKUX BEJIMYUH B BUJE NPEIJIOKEHHBIX TaOIUI] M rpaduKoB, IPOBOAUTH
BBIBO/JIBI 10 PE3YJIhTaTaM HCCIICIOBAHMS;

MPOBOJANTH KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BETUYHH (TUIOTHOCThH BEIIECTBA KUIKOCTH U
TBEPAOrO TeNa, CUila TPEHUS CKOJIbKEHHUS, MJaBJIEHHE BO3[yXa, BBITAJKUBAIOINAs CHUJIA,
JeICTBYIONIAs HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOAPGUIUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEAIOKEHHON HHCTPYKIIMH: TPU BHIMOJHECHUH W3MEpPEHUN CcoOMparh
IKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHHUE NCKOMOW BEITHYMHBI,

coOJr01aTh MpaBuUiia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

UMETh IPEJCTaBICHUE O MPUHLUIAX ACUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOIIAIONINECS] COCYAbI, OapoMeTp, pblvar, TOJIBMKHBIA H
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI ACUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAaHUEM UX ONUCaHus (B TOM 4HCIe: MOAIIMIHUKH, YCTPOWCTBO BOJONPOBOJA,
TUIPABINYECKHA TIPECC, MaHOMETP, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBaxXx (U3MYECKUX SBICHUH M HEoOXoAuWMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HaXOAUTh MHGOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHUS
bu3HYECKUX 3HAHUI B MOBCEAHEBHOW KU3HU I oOecriedeHust 6€30MacHOCTH Py 0OpaIIeHuu ¢

npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0pOBbS M COOJIOACHUS HOPM



9KOJIOTMYECKOr0 IOBE/ICHUS B OKPYKAIOIIEH cpelie;

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBUH C 33aHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM M INYTEM CpPaBHEHMS Pa3IMUYHBIX
MCTOYHUKOB BBIICNIATh MH(POPMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BaTh TIPU BBITIOJHEHUM YYEOHBIX 3aJaHUNl HAYYHO-TIOMYISPHYIO JIUTEPATYPY
(U3UUECKOro CcoJepXKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HH(OpMALMU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKHe NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHUKOB HH(pOpMAIMM, B TOM YHCIE MYOJUYHO NPOBOIUTH KpAaTKUE COOOILEHHUS O
pe3ynbTartax MPOEKTOB WM Y4YEOHBIX HCCIENOBaHUI, MPU 3TOM TI'PaMOTHO HCIIOJIb30BATh
M3Y4YEHHBIN MOHITHIHBIN amnmapaT Kypca (PU3uKu, COMPOBOXKIATh BHICTYIUICHUE MPE3EHTAIUEH;

IIPY BBITIOJHEHUH y4eOHBIX MPOEKTOB M MCCIIEOBAHUIN pacipeensaTh 0053aHHOCTH B TPYIIE
B COOTBETCTBUU C IIOCTABJICHHBIMHM 3aJayaMH, CJIEIUTH 3a BBINOJIHEHHMEM IIJlaHa JAECWCTBUH,
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTH TPYIIIbI, BHICTPAaUBAaTh KOMMYHHUKATHBHOE
B3aMMOJICICTBHE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.

IIpenmeTHble pe3yabTaThbl OCBOCHHMS NMPOrpaMMbl MO (M3HKe K KOHIY o0y4eHusi B 8
KJj1acce:

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xkaTrb CPOPMHUPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JBMKEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAJUIMYECKHE M aMOpQHBIC Tella, HACHIIIEHHBIH H
HEHACBIIIEHHBIN TMap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBON
JBUTATEb, SJEMEHTAPHBIA JJIEKTPUUYECKUN 3apsifl, AJIEKTPUYECKOE TI0Jie, MPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;

pa3nuuath SBJICHUSA (TEIUIOBOE paCIIMpPEHHWE U CKaTHe, TeIvlonepeaaya, TerjIoBoe
paBHOBECHE, CMayuBaHUE, KANWULSIPHBIC SBJICHUS, HCIApeHHE, KOHJEHCAIlUs, IUIaBJICHUE,
KpucCTaJIM3anus (OTBEpAEBaHUE), KUIEHUE, Terulonepenaya (TerIonpoBOIHOCTb, KOHBEKIIUS,
U3ITyYEHHUE), IIEKTpU3aLMsl TeJl, B3aUMOACUCTBHUE 3aps0B, NEHCTBUS AIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOACHCTBHE MAarHUTOB, IEHCTBUE MarHUTHOT'O 110JI1 HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHash WHIYKIMS) 1O ONMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UYECKUX SBICHUN B OKPYXKAlOIleM MHUpPE, B TOM

qHuCJIC q)HSI/I‘IeCKI/IG SABJICHHA B IPUPOAC: MOBECPXHOCTHOC HATSAKCHUC U KAIMUIIJISIPHBIC SABJICHUS B



pUpoie, KPUCTAILIBI B MpHUpoae, uznydeHue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3BL,
o0pa3oBaHUe pOCHI, TyMaHa, UHEsl, CHETa, AJIEKTPHUUYECKHE SIBICHHS B aTMOc(hepe, FIeKTPHIECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMiH, Jpeiid MOIIOCOB, POJIb MATHUTHOTO TIOJS JUIS
KU3HU Ha 3emiie, TOJSIpHOE CHUSIHUE, IIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJIETISTh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (U3HUECKUX SIBICHUN;

OMKCHIBATh HW3YYECHHBIE CBOMCTBA Tel W (DU3MYECKHE SIBJICHUS, HCIONb3yd (PU3NYECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHS SHEpPIHsi, KOJIMYECTBO TEIUIOTHI, YAelIbHAs TeIIOEMKOCTh
BEIIECTBA, YJAETIbHAs TEIUIOTa IUJIaBJICHUS, YJAEIbHAs TEIUIOTa MapooOpa3oBaHMs, YyIelIbHas
TEIUIOTa CrOpPaHUsl TOIUIMBA, KOA()(UIMEHT TMOJE3HOr0 JEHCTBHS TEIUIOBOM MAIIHMHBI,
OTHOCHUTENIbHAsl BIAXHOCTh BO3[yXa, D3JEKTPUYECKUM 3apsij, CHJIa TOKa, JIJIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTHBIICHHE NPOBOJHMKA, YIEIbHOE CONPOTHUBIEHHE BelIeCTBa, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHILHO TPAKTOBATH (PU3UYECKUN CMBICI
UCTIOJIb3YEMbIX BEIMYHH, 0003HAYCHUS U €AUHUIBI (PU3HMUECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTMMHU BEIWYMHAMHU, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MYECKUE SBICHHS U IMPOLECCHI, HUCIOJIb3ySd OCHOBHbBIE
MI0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHMSI BELIECTBA, IPUHLIUII CYNEPIIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa Juisl yyacTKa LIElH,
3akoH [[xoyns-JIeHa, 3aKOH COXpaHEHHs] YHEPTHH, MPH 3TOM yMETh (POpPMyYIHpOBaTh 3aKOH U
3aMKChIBaTh €T0 MaTEMaTUUYECKOE BhIPAKEHHE;

OOBSICHATH (PU3MUECKUE MPOIIECCHl U CBOMCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE CHUTyallui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00bsCHEHHE U3 1-2 JIOTMYECKHMX IIaroB C MCHOJb30BaHWEM 1-2 H3Yy4EHHBIX CBOWCTBA
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

pemaTh pacuéTHble 3a7auu B 2-3 NEHCTBHS, UCHOIB3Ys 3aKOHBI U (POPMYIIBI, CBSA3bIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3a7audl 3allMChIBaTh KPaTKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIA pEIIeHUs 3aJadd, BBIOMpaTh 3aKOHBI U (QOPMYIIHI,
HEoOXOoauMBbIe ISl €€ pelIeHHs], MPOBOAUTH PACUEThl W CpPaBHUBATh IMOJYUYEHHOE 3HAUCHUE
($U3UUeCcKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NMPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPH MOMOIIM (PU3MYECKHX METOOB,
UCIIONIb3YSl OMNMCAHHE MCCIEAOBAHMS, BBIICISITH IPOBEPsieMOE MPEANOI0KEHHE, OLIEHWBAThH
MPAaBUJIBHOCTD MOPSIIKA MPOBEICHUS UCCIIEIOBAHMS, IPOBOJUTH BHIBObL;

IPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUN WM (PU3NYECKHX CBOMCTB Tel

(KanmuJUIIpHBIE SIBJICHUSA, 3aBHCHUMOCTb JaBJCHHS BO3JyXa OT €ro o0b&Ma, TeMIepaTyphl,



CKOPOCTH TIpollecca OCTBhIBaHWS M HAarpeBaHUs MPU H3JIYyYEHUH OT LBETa MH3Iydaromen
(morjomanIei) MOBEpXHOCTH, CKOPOCTh MCMApEHUs BOJABI OT TEMIIEPATyphl XKHUIKOCTH U
wiomaan €€ MOBEpXHOCTH, JJIEKTPU3ALMs TeJl WU B3aUMOACHUCTBHE SJICKTPUUYECKUX 3apsIOB,
B3aMMOJICICTBHE TMOCTOSHHBIX MAarHUTOB, BHU3yaJU3alllsl MAarHUTHBIX TOJE€H IMOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOTO TOJISi Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA  OJIEKTPOJBUTATENS  MOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpOBEpsEMbIe
IPENONI0KEHUs, COOMPAaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO OO0OpYIOBAaHHUS, OMHCHIBATH XOJ
omnbITa U (OPMYIHPOBATH BHIBOIbL;

BBITMOJHATh MPSMbIe U3MEPEHHUs TEMIEPaTypbl, OTHOCUTEIHHONW BIAQXKHOCTH BO3/1YyXa, CHIIbI
TOKa, HANpPSOKEHUS C HCIOJIb30BAHMEM AaHAJOTOBBIX NPHOOPOB W JATUYMKOB (PUIUIECKUX
BEJINYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 3aaHHOM aOCONIOTHOM MOTPEUTHOCTH;

MIPOBOJIUTh HCCJICIOBAHWE 3aBUCHMOCTH OJHON (PU3WUYECKOW BEIMYMHBI OT APYrod C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpEeHUil (3aBUCHUMOCTH COIPOTUBIEHUS TMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAM MOTEPEYHOr0 CEYEHUSI U YJEeNbHOTO COMPOTHUBIICHUS BELIECTBA MPOBOIHUKA,
CHJIBI TOKa, MJIYLIEr0 uepe3 MPOBOAHMK, OT HAIMpPSDKEHUS Ha IPOBOJHUKE, HCCIECIOBaHHE
MOCNEZ0BATENbHOIO W MapajuieIbHOTO  COEIMHEHUH  MPOBOJHUKOB):  IJIAHUPOBATH
UCCJIEIOBaHKUE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIIeAys NPEI0KECHHOMY IIJIaHy,
dbuKcUpoBaTh Pe3yabTaThl MOTYYCHHONW 3aBUCHMOCTH B BHUIE TAaOMUI[ U TPadUKOB, MPOBOIUTH
BBIBO/JIBI 110 PE3Y/IhTaTaM HCCIICIOBAHMS;

IPOBOAUTH KOCBEHHbIE H3MepeHusi (U3NYECKUX BeNUYMH (yIelbHas TerI0EMKOCTh
BEIIECTBA, CONPOTUBJICHHE TMPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMPATh IKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs MpPEII0KEHHOU
WHCTPYKIIUH, ¥ BBIYUCIISATh 3HAYCHHE BETUIHHEI;

coOJr01aTh MpaBuUiia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

XapaKTepu30BaTh MPUHIUIBI AEUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAaHUEM UX OMUCAHMS (B TOM YHCIE: CUCTEMa OTOIICHUS JOMOB, TUTPOMETP, IapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUHUK HIIEKTPUUECKOW SHEPTHH, JICKTPOOCBETHTEIbHbIC
NpUOOPBI, HArpeBaTEIbHBIC SJICKTPONPHOOPHI (MPUMEPHI), IICKTPUUYCCKUE TMPETOXPAHUTEINH,
JJIEKTPOMArHUT, JJIEKTPOJBHUraTeNIb IMOCTOSIHHOIO TOKa), HCIOJb3ysl 3HaHUS O CBOICTBax
¢u3nUecKux sBICHUH U HEOOXOIUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NMPOCThIE TEXHUUECKUE YCTPOWCTBA M MU3MEPHUTEIbHBIC MPUOOPHI IO CXeMaM U
CXeMaTUYHBIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP,
JBUTATENb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Hernel ¢ MOCIe0BATeNbHBIM U MapauIeIbHBIM COCAMHEHUEM BJIEMEHTOB, pa3indasl yCIOBHBIC

0003HaYCHHSI STIEMEHTOB MJICKTPUICCKUX IETICH;



MPUBOJIUTH MPUMEPHI (HAXOAUTh MHGOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHUS
bu3HYECKUX 3HAHUH B MOBCEAHEBHOW XKU3HU I oOecriedeHnst 0€30MacHOCTH Py 0OpaIIeHnuu ¢
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0pOBbS M COOJIOACHUS HOPM
3KOJIOTHYECKOI0 IOBEJICHUSI B OKPYKAIOLIEH CpeJie;

OCYIIECTBIISATH MOUCK HMH(pOpManuu (Gu3ndeckoro cojaepkaHusi B VHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAHMUW W TYTEM CpaBHEHMS JONOJHUTEIBHBIX MCTOYHMKOB  BBIIEIATH
UH(POPMALINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOI UM MOKET OBITH HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOJHEHUM YYEOHBIX 3aJaHUNl HAYYHO-TOMYJSAPHYIO JIUTEPATypy
¢buznyeckoro coaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co37aBaThb COOCTBEHHBIC TIMCBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 00001Ias
MH(OpPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB, B TOM YHCIIE MYOJUYHO MPEACTABIATh PE3YJIbTaThl
IPOEKTHON WJIM HCCIIEN0BAaTEIbCKON JEATENIBHOCTH, IPU 3TOM TIPAMOTHO HCIIOJIb30BAThH
U3y4eHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BBICTYIICHHE MTPE3CHTAIHCH;

OpU  BBINOJIHEHUM Y4EOHBIX TIPOEKTOB U  HUCCIEJOBAaHMM (PU3UYECKHX IPOLIECCOB
pacnpenenatb 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTaBICHHBIMH 3a/1a4aMHU, CIECIUTH 3a
BBITIOJIHEHUEM TIUIaHa JACHCTBHM M KOPPEKTHPOBATH €ro, OLIEHWBATh COOCTBEHHBIM BKJIAJ B
NESATENIbHOCTh ~ IPYNINbl, BBICTPaWBaThb KOMMYHUKATHBHOE B3aUMOJEHCTBUE, IPOSBIAA
TOTOBHOCTb pa3peiaTs KOHQIUKTHI.

IIpenmeTHble pe3yjbTAThl OCBOEHHSI NMPOrpaMMbl MO (PU3HKe K KOHIY 00ydyeHusi B 9
KJj1acce:

[IpenmeTHble pe3ynabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTH Yy
00yJaronuxcst yMeHHI:

UCIIOJIB30BaTh  MOHATHS:  CHCTEMa  OTCY€Ta, MarepualbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'0 JBHXKEHHU, Nedopmanus (ympyras, IUIacTHUEcKas), TpeHHe,
[IEHTPOCTPEMUTENBFHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, HEHTP THKECTH, aOCOIIOTHO
TBEP/IOE TENO, HEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHMUECKHE KOJeOaHus U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, DJIEKTPOMAarHUTHBIE BOJHBI, HIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTb, CIIEKTPBl UCITYCKAaHHs U TMOTJIOIIEHUS, albda-, 6eTa- u
ramma-M3J1y4eHus, U30TOIbI, IAEPHAs YHEPTETHKA,;

paznuyath SBJICHHUS (PaBHOMEpPHOE M HEpPaBHOMEPHOE TNPSIMOJIMHEWHOE JBUKEHHE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE [BH)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE Tel, PEaKTHBHOE [BUXKEHHE, KOJieOaTenbHOe

IBUKCHHE (3aTyxalollie W BBIHYXKJEHHBIC KOJICOaHMs), pPE30HAHC, BOJHOBOE JBUKCHHE,



OTpaKCHHE 3BYKa, MPSAMOJMHEHHOE PAaCIPOCTPAHECHHUE, OTPAXKEHUE U IPEIOMIICHHE CBETA,
NIOJTHOE BHYTPEHHEE OTpPaK€HHE CBETa, Pa3JIOKEHHE OEJoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPaJbHBIX I[BETOB, IUCIIEPCUS CBETA, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHEHYATOro CHEKTpa W3JIy4eHHs) IO ONUCAaHMI0O HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh NPOSIBIEHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHN B OKpYXKarolieM Mupe (B TOM
yrciae (QU3NYecKue SBICHUS B MPUPOJAE: NMPUIMBBI U OTJIMBBI, JBMKeHHE MIaHeT CoJHEe4HOM
CUCTEMBI, PEAKTHMBHOE [BM)KEHHE JXUBBIX OPraHM3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3EMJICTPACEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, X0, IBETa TeJ, ONTUYECKHE SBICHUS B
npupoje, OuoJIoTHYecKOoe JeWCTBUE BHIUMOIO, YIbTPa(HOIETOBOIO M PEHTIC€HOBCKOTO
U3IY4YCHUH, eCTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTUBHOE
U3IIy4E€HUE NPUPONHBIX MHHEPAJIOB, ICHCTBHE PAaJUOAKTHBHBIX W3JIyYEHUH HaA OpPraHU3M
YeJI0BEKa), IPU 3TOM MEPEeBOAUTH MPAKTUUYECKYIO 337auy B yU4E€OHYIO, BBIIEIATh CYIECTBEHHbIE
CBOICcTBa (MpU3HAKU) GUINICCKUX SIBIICHUM;

ONKCBHIBATh M3YyYEHHBIC CBOMCTBA Tel M (PU3MYECKUE SBJICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (CPEIHAS U MTHOBEHHAsI CKOPOCTh Tella IPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE,
IepEeMEUICHUE, IyTh, YIJOBas CKOPOCTb, CHJIA TPEHHUSA, CHJIA YINPYTOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOJHOTO MAaJeHHs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTb, NMOTCHLHUAIbHAS SHEPrUs TeNla, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTCHLMAJIbHAS DHEPIUs C)KATOM NIPYKUHBI, KHHETUYECKass DHEPrus, IOJHAs MEXaHHYECKas
9HEprus, Mepuox M 4YacToTa KoieOaHWi, AJMHA BOJHBI, TPOMKOCTb 3ByKa W BBICOTa TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTelb IPEIOMIIEHMsI CPelbl), NPU ONMCAHUM IPAaBUIBHO TPAKTOBATH
(Gu3nUeCKUil CMBICII UCTIOIB3YEMBIX BEJIWYHH, 0003HAUCHHS U €IMHUIBI (PU3UYECKUX BEIUYHH,
HaXoAUTh (OPMYIIbI, CBSA3BIBAIOIIUE JaHHYIO (PU3MUECKYIO BEJIIMYMHY C JAPYIMMHU BEIMYMHAMH,
CTPOUTB I'pa VKU U3YYEHHBIX 3aBUCUMOCTEN (DPM3UUYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS W TPOLECCHI, HCIOJIb3Yys 3aKOH
COXPaHEHHMsI SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMsI, NMPUHIMUI CYNEPIO3ULUN CHJI, TIPUHLIUII
OTHOCUTENIBHOCTH [anuiues, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHHS MMILYJbCa, 3aKOHBI
OTpa)KCHHs M IIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUA 3apsAJ0BOI0 M MAacCOBOTO YHCEN NpPHU
SJIEPHBIX PEAKIUAX, MPH ATOM (OPMYIMPOBATH 3aKOH M 3alMCBIBATH €r0 MaTeMaTHYeCcKOe
BBIPAKECHMUE;

OOBSCHATh (PU3MUECKUE MPOLECCHl U CBOMCTBA T€N, B TOM YHUCJIE M B KOHTEKCTE CUTyallUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPUYUHHO-CICICTBEHHBIE CBA3H, CTPOUTH
o0bsicCHEHHE W3 2-3 JIOTMYECKUX INAroB C HCHOJb30BaHWEM 2-3 U3YUYEHHBIX CBOICTBa

(¢u3nUeCKUX SBICHHUM, GPU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a1add (OMUparolmuecs Ha CHCTeMy W3 2-3 ypaBHEHH), HCTOJb3YS
3aKOHBI M (JOPMYJIBI, CBSA3BIBAIONINE (PU3NUYECKUE BEIMUYUHBI: HA OCHOBE aHAIIM3a YCIIOBUS 3a7a4n
3aMKChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEAOCTAIONIME WM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsl PEHICHMs, MPOBOAUTH pacuy€Tbl M OLEHUBATh
PEATUCTUYHOCT OMYYEHHOTO 3HaUeHUsI (PU3UUYECKON BETUUNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MPH MOMOIIX (HU3HUECKUX METOJIOB,
UCTIONB3Ysl ONHMCAaHUE HCCIEeOBaHMs, BBIICIATH IPOBEPSEMOE MPEANONI0KEHUE, OLEHUBATDH
MPAaBUJIBHOCTD MOPSIIKA MPOBEIEHUS UCCIIEIOBAHMSI, TIPOBOIUTH BHIBObI,

UHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOACHUN U OIBITOB;

MPOBOAMTDH OIBITH MO HAOMIOAEHUIO (PU3MYECKHUX SIBICHUN WM (U3NYECKUX CBOWCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHs] PHEpPrHH, 3aBUCHUMOCThH IMEpHOJa
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
AMIUTUTYIBI MAJIBIX KOJICOAHUM, IPSIMOIMHEHHOE PACIIPOCTPAHCHHUE CBETA, Pa3jiokKeHHe 0eraoro
CBETa B CIEKTP, U3yUCHHUE CBOMCTB M300pa)XEHUs B TJIOCKOM 3€pKajie¢ U CBOMCTB M300paKeHUS
npeaMeTa B coOuparolieit JuH3e, Ha0II0AeHUE CIUIOUIHBIX U IMHEHYaThIX CIEKTPOB U3JIyUEHHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 000pYyI0BaHUS, OMMCHIBATH XOJI
OTIBITa M €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH NMPH HEOOXOAMMOCTH CEPUIO MPSAMBIX M3MEPEHUH, ONpeaelisis CpeHee 3HaYCHHE
u3MepsaeMoil Benu4rHbl ((POKYyCHOE paccTOsSHHE COOMparolieil JHMH3bI), 0OOCHOBBIBATH BBHIOOD
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0Pa);

MPOBOAMUTH UCCIEIOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEJITUYHMH C HCIIOJIb30BAHUEM IPSMBIX
U3MEpEeHUl (3aBUCHMOCTh MTyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBIDKEHUHU 0€3 HaualbHOU
CKOPOCTH, Tepro/ia KojaeOaHuii MaTeMaTHYECKOTO MasiTHUKA OT IJTMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaXKeHMsI CBETa OT yrja MaJeHus U yrjia IpeloMIIEHUs OT yrja MaJieHus): IUIaHWPOBAaTh
HCCJIEIOBAaHHE, CAMOCTOSITEIbHO COOUpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YyJIbTAaThl MOTYYECHHON
3aBUCHUMOCTH (U3UYECKUX BEIMYMH B BHJAE TaOMUI] W TrpaduKoB, MPOBOAUTH BBIBOABI IIO
pe3ylbTaTraM UCCIIeOBAHMUS;

MPOBOANTH KOCBEHHbIE M3MepeHusi (GU3NYECKUX BETUYHMH (CpeqHsisi CKOPOCTh U YCKOpPEHHUE
Teja MpU paBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHUE CBOOOIHOTO MaIeHus, )KECTKOCTh MPYKUHBI,
KOX(P(UIIMEHT TPEHHs CKOJBXKEHUS, MeXaHudeckas paboTa M MOIIHOCTh, YaCTOTa U TEPUOJ
KoeOaHUN MaTEeMaTHYeCKOrO0 U MPYKUHHOTO MAasSTHUKOB, ONTHYECKash CHia COOMparomei
JMH3bI, PAaJUOAKTUBHBIA (OH): MJIAHHUPOBATH H3MEPEHHUs, COOMpPATh SKCHEPUMEHTATbHYIO
YCTaHOBKY U BBIMIOJHATH U3MEPEHHUS], CIeAYS MPEII0KEHHOW HHCTPYKLIUU, BEIUNCISATH 3HAUCHHE
BEJIMYMHBI M aHAJU3UPOBATh IMOJIYUEHHBIC PE3yNbTaThl 'Cc YyUETOM 3aJaHHON TMOTPEUTHOCTH

U3MEPEHU;



coOJr01aTh MpaBuiia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

pa3nu4aTh OCHOBHBIC MPHU3HAKA W3YYEHHBIX (DU3MUECKUX MOJENei: MaTepuaibHas TOYKa,
a0COIOTHO TBEPAOE TEJIO, TOYCUHBIN HCTOYHHUK CBETA, Iy, TOHKAs JIMH3A, IUTAHETapHAas: MOJIETh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O S/pa;

XapaKTepu30BaTh MPUHIUIBI ACUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
HCIIOJIb30BAaHNEM UX OMHCAHUS (B TOM YHUCIIE: CIIUJOMETp, JATYUKH TMOJOXKEHHS, PACCTOSHUS U
YCKOpPEHUS, paKeTa, 3XOJIOT, OYKH, IMEPUCKOM, QoToanmapaT, ONTUYECKUE CBETOBO/IBI,
CIEKTPOCKOI, O3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUS O CBOMCTBAX (PU3UYECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBbl M CXEMAaTUYHBbIE PUCYHKH W3YYCHHBIX TEXHUUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPHOOPOB W  TEXHOJOTMYECKUX TPOIECCOB TMPH PEHICHHH Y4eOHO-
MPAKTUYECKHX 3a7ay, ONTUYECKHE CXEMbl JIJISl OCTPOEHUSI N300pakeHUH B IJIOCKOM 3€pKaje U
cobuparoIiei JTMH3e;

MPUBOIUTH MPUMEPHI (HAXOAUTHh MHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO HCTIOIH30BAHUS
bu3HYECKUX 3HAHUI B MIOBCEAHEBHOW KU3HU I oOecriedeHust 6€30MacHOCTH Py 00paIIeHnuu ¢
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsi U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOr0 IOBE/ICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIISITh MOUCK HHPOpMAIK B IHTepHETE, CAaMOCTOSITENTEHO (POPMYIUPYS TTOUCKOBBIT
3armpoc, HaXOAWTh MYTH OIpPENeTICHHs] JOCTOBEPHOCTH IMOJIYYeHHON WH(MOpMalUd Ha OCHOBE
UMEIOUTNXCS 3HAHUN U JTONOJTHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IPU BBIMIOJHEHUH YYEOHBIX 3a/laHuil HAay4YHO-TIONMYJSPHYIO JIUTEpaTypy,
CIIpaBOYHBIE MaTepHallbl, pecypchl cetu WHTepHeT, BiageTh NpUEMAMH KOHCIIEKTUPOBAHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAITUHU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(GOpMalUU W3
HECKOJIbKUX  HMCTOYHHMKOB, NYyOJIMYHO  TPEACTaBISITh  pe3yabTaThl  MPOEKTHOW MU
HCCIIEIOBATENIbCKOM IEATENBHOCTH, ITPXU 3TOM IPaMOTHO MCIIOJIb30BaTh U3yYEHHBIN TOHATUIHBIN
anmapar u3y4aeMoro pasjena GU3MKH U COMPOBOXKIATh BBICTYIUICHUE TPE3CHTAluEH ¢ y4EToM

0COOEHHOCTEHN ayTUTOPUH 00 YIAFOIIIHXCS.

TeMaTHuyecKkoe NIAHMPOBaHUE

7 KJ1ace



N Konn4yectBo yacos DJIEeKTPOHHBIE
HaunmeHnoBanme
(undposbie)
pa3ejioB  TeM Be KonTtpous IpakTnue
n/ oOpa3oBaTe/ibHbIE
NnporpaMmMbI ero Hble padoThl  cKHe padoThI
n pecypcsl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa
bu6mmoreka [IOK

1 ®du3uka - HayKa o

2 https://m.edsoo.ru/7{4161
.1 nmpupone
94
bu6mmoreka [IOK
1 dusnueckue
2 1 https://m.edsoo.ru/714161
.2 | BEJIWYUHBI
94
| EctecTBeHHOHAYy bubmmoreka [IOK
; YHBIIA METOJT 2 1 https://m.edsoo.ru/714161
. MMO3HAHUSA 94
Uroro no pazgeny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHNH BellecTBA

Bbu6nuoreka [JOK
2 Crpoenue
1 https://m.edsoo.ru/714161
.1 | BemectBa
94
5 JIBrkeHue u bubmmoreka [JOK
5 B3aNMOENCTBUE 2 1 https://m.edsoo.ru/7{4161
. JaCTHUIl BENIECTBA 94
5 ArperaTHble bubmmoreka [IOK
; COCTOSIHUS 2 https://m.edsoo.ru/7f4161
. BEIIECTBA 94
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
bu6mmoreka [IOK
3 MexaHn4Ueckoe
3 https://m.edsoo.ru/7f4161
.1 | nBuxeHHE
94
3 WNueprus, macca, 4 1 bu6mmoreka [IOK
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IIJIOTHOCTH

https://m.edsoo.ru/714161

94

Cuia. Bune! cun

14

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7{4161

94

Uroro no pazgeny

21

Pasznen 4. JlaBjieHune TB

€épabIX TeJl, JKUAKOCTEH U ra3oB

JlaBiienue.

A [lepenaua naBneHus bubmmoreka [JOK
TBEPIBIMH TEIIAMH, 3 https://m.edsoo.ru/7{4161
JKUIKOCTSIMU U 94
ra3aMu

bu6mmoreka [IOK
4 JlaBnenne
5 https://m.edsoo.ru/7f4161
KUJKOCTH
94
bu6mmoreka [IOK
4  AtmocdepHoe
6 https://m.edsoo.ru/7f4161
JaBJICHUE
94
[eiicTBue
Bbu6nuoreka [JOK
4 KUJIKOCTH M Ta3a Ha
) 7 1 https://m.edsoo.ru/7f4161
MOTPYXEHHOE B HUX
94
TEJ0
Hroro no pazneny
21
Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
5 Paborawm
3 https://m.edsoo.ru/7f4161
MOIIIHOCTb
94
Bbu6nuoreka [JOK
5 IIpocteie
5 https://m.edsoo.ru/7f4161
MEXaHU3MBI
94
5 Mexanudeckas 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
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

.3 sHeprus

https://m.edsoo.ru/714161
94

Hroro no pazneny

12
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OBILEE
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8 ki1ace
N KonuyectBo yacos DJIEKTPOHHBIE
HaumenoBanu
(undposbie)
€ pa3ae/ioB H TeM Be KourtpoJsb IIpakTnuec
n/ oOpa3oBaTe/ibHbIE
NporpamMMmel ero Hble pa0oTbl  KHe PadoThI
n pecypcsl
Pa3gen 1. TensioBbIe IBJIEHUS
Crtpoenue u bubmuorexa [JOK

CBOICTBa 7 https://m.edsoo.ru/7f4181c
! BelllECTBA €
| S bu6mmoreka [IOK
2 mpomeces 51 1 5 https://m.edsoo.ru/7f4181c
e
Uroro no pazgeny ’8
Pasznea 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
DNEeKTpUYECKUe
3apsiibl. bu6mmoreka [IOK
? 3apspKeHHBIC Tesa 7 1 https://m.edsoo.ru/7f4181¢
! U uX e
B3aUMOJICICTBHE
[TocTossHHBIM bubmuorexa [JOK
5 ’ ANEKTPUIECKUI 20 1 7 https://m.edsoo.ru/7f4181c
TOK e
2 MarsuTtHsie 6 1 1.5 Bbu6nuoreka [JOK
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.3 sBICHHUA https://m.edsoo.ru/7f4181¢
€
Bbu6nmuoreka [JOK
2 DneKTpoMarau
4 https://m.edsoo.ru/7f4181¢
4 | THasg UHAYKIUA
[S]
Uroro no pazgeny
37
PesepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
3 14.5
YACOBIIO 68
[TPOIT'PAMME
9 kyacc
N KonnyectBo yacos DJIEKTPOHHbBIE
HaumeHoBanmu
(undposbie)
€ pa3aejioB U TeM Be KonTpoas IIpakTnyec
n/ oOpa3oBaTe/ibHbIE
nmporpaMmMsbl ero Hble padoThl  KHe padoThI
n pecypchl
Paznen 1. Mexannuyeckue siBJIeHUs
Mexanundeckoe
but6mmoreka [IOK

1 nBuXXeHHE U

https://m.edsoo.ru/7{41ada

.1  cmoco0sI ero 10 .
OIMCaHUs -
bubmunoreka LIOK
1 B3aumoneiicts
1 3 https://m.edsoo.ru/7{41a4a
.2 uerTen 20
6
bubmunoreka LIOK
1 3aKOHEI
3 https://m.edsoo.ru/7f41a4a
.3 | coxpaHeHus 10 6
Uroro no pazgeny
40

Pa3zgen 2. MexaHn4ecKHe KOJE€0aHUA U BOJHBI
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2 Mexanuueckue

bubmunoreka LIOK
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6
bu6mmoreka [IOK
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BOJIHBI. 3BYK
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Uroro no pazgeny s

Pa3znea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DNEKTPOMarHuT

3 Hoe mojie u

bubmunoreka LIOK

6 https://m.edsoo.ru/7f41a4a
AJIEKTPOMArHUTHBI ‘
€ BOJIHbI -
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS

3aKOHBI bu6mmoreka [IOK
: pacrpocTpaHeHUs 6 https://m.edsoo.ru/7f41a4a
cBeTa 6
JInH3b1 N but6mmoreka [IOK
4 ONITUYECKUE 6 https://m.edsoo.ru/7f41a4a
npubopsI 6
Paznoxenune but6mmoreka [IOK
! Oemoro cBera B 3 https://m.edsoo.ru/7f41a4a
CIIEKTp 6
Hroro no pazneny s

Pa3gen 5. KBanToBble iBJIeHUSA

aTOMHOTO si/1pa

5 Ucnyckanne u bubmuoreka [JOK
IIOTJIOLIIEHME CBETA 4 https://m.edsoo.ru/7f41a4a
aTOMOM 6

but6mmoreka [IOK
5 Crpoenue
6 https://m.edsoo.ru/7f41a4a
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