MHUHHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOM ®EIEPAIINN
JTEINAPTAMEHT OBPA30BAHUA UBAHOBCKOM OBJIACTH

YIIPABJIEHUE OBPA3OBAHNSI AIMUHUCTPALINN MYUCKOT'O
MYHUIIUIIAJIBHOI'O PAMOHA

MYHUIIUITAJIbBHOE OBIIIEOBPA3OBATEJIbHOE YUPEXIEHUE
«IIEPEMHJIOBCKAS CPEJJHSASA HIKOJIA

PACCMOTPEHO COT'JTACOBAHO
Ha 3acemanuu [IIMO
YUHTEIEeH
MOJIMTEXHUYECKOTO I[HKJIA 3aMECTUTEC]Ib JUPECKTOPA 110
Pykosoaurens [IIMO VBP
ALl AT NlansHOBA Z% . !
TIporodn No 1 ot Leucsescelo LB Bombwosa [0 N 105- ot 28.08.2023
28.08.2023
PABOYAS ITPOTPAMMA

(ID 1153974)

y4eOnoro npegmera «®u3uka. bazoBblit ypoBeHb»

JUTs o0ydaromuxcs 7-9 Kiaaccos

Hpunus, 2023



A. Mpumus 2023-2024

IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOLIETr0 0Opa3oBaHUsI COCTaBJIIEHA Ha OCHOBE
MOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTelbHOM mporpamMmsbl, npeactaBieHHbXx B DI'OC 000, a takke ¢ yu€tom QenepanbHO
paboueii mporpammsl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npeamera «Duznkay.

Copneprxanue mporpaMMsl 1Mo (hU3KMKe HampaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYalOIMXCS W OPraHM3alUI0 WM3ydeHHsl (U3UKK Ha JEATEIbHOCTHOW OCHOBE. B
mporpaMMe 1O (U3MKE YYMUTHIBAIOTCS BO3MOXKHOCTH Yue€OHOro TMpeaMera B peaau3aluu
tpeboBanuit ®I'OC OOO k mIaHUpPYEeMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM
o0y4eHHs1, a TaKXKe MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAYUHBIX y4eOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

[IporpaMma mo ¢u3uKe ycTaHaBIMBAET paclpejaeieHre y4yeOHOro marepuana Mo ToJam
obyuenuss (Mo Kiaccam), TMpeIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh U3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSI NMPEJAMETHOTO COJIEp>KaHUS U y4ETE BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHHUsI METOJAUYECKON MOMOIIM YYUTEIO B
co3gaHuu paboydel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

dwu3mKa SBISIETCS CUCTEMOOOPA3yIONIMM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IMPOIECCOB M SIBIICHHH, M3y9aeMbIX XUMHEH,
OWoJIoTHEH, acTpOHOMHEH W (u3HUecKo reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MHpa, NpeNoCTaBisieT HaumOojiee siCHble 00paslbl MPUMEHEHHS HayqyHOTo MeEToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO 00pa3oBaHHS B CTPYKType OOIIero ooOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUH €CTECTBEHHO-HAy4YHON TpaMOTHOCTH U MHTEpeca K Hayke Yy
00yJaronuxcs.

W3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpeArNojaraeT OBJaJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMHU €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:

® HayyHO OOBSCHSTDH SIBIICHUS;

® OILEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;

® UHTEPNPETUPOBATH MJAHHBIE M HCIOJb30BaTh HAYYHbBIE JOKa3aTeIbCTBA IS
MOJIy4€HUs BBIBOJIOB.

lenn wu3ydeHus (UMK Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUS OMNpPENEICHBI B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «®DPusnka» B 00pa30BaTeIbHBIX OPTraHU3AIMSIX
Poccuiickoit ®@expepanuy, peaqu3ylOMIMX OCHOBHBIE —0O0IIe00pa3oBaTenbHble  IPOTPAMMBIL,
yrBepxka€HHONW pemennem Komternn MunucrepcrBa npocBemienus Poccuiickoit ®denepannu
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).

Hean u3yyenus PpusnKu:

e npuoOpeTeHHe UHTepeca U CTPEMIICHHUS 00yJaroIIMXCsl K HAyYHOMY MU3YYEHUIO TPUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTaBIECHHA O HAyYHOM MeEToJeé TMO3HaHus U  (OPMHpPOBAHHE

HCCIIEI0BATENICKOTO OTHOIIECHUS K OKPY)KAIOILIUM SIBIICHUSIM;



e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa M3yUeHHs OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHHE NPEACTABICHUN O oM (U3MKU JUIS PA3BUTHUSA JAPYTUX €CTECTBEHHBIX
HAyK, TEXHUKHA U TEXHOJIOTUI;
® Dpa3BUTHE TMPEIACTABICHMA O BO3MOXHBIX cdepax Oyaymeidl npodeccnoHaIbHON
NESITEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEHIIeMy OOy4EeHHMIO B 3TOM
HaIpaBJICHUU.
JlocTIKeHHe JTUX IeJed NporpaMMbl 1O (U3MKE HAa YpOBHE OCHOBHOTO 0OIIEro
o0Opa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIICAYIONINX 3a/4a4:
e npuoOpeTeHue 3HAHUHN O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX I KBAHTOBBIX SIBIICHUSX;
e TpuoOpeTeHNe YMEHUH ONHCHIBATH U OOBICHATH (PU3MUECKHE SBICHHUS C UCTIOIb30BaHUEM
MOJTyY€HHBIX 3HAHUI;
® OCBOGHHE METOJIOB pEIICHUS MPOCTEWIINX pacuYETHBIX 3a7ad C HCIOJIh30BAHUEM
(GU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® pa3BUTHE YMEHHU HAONOIATh TMPUPOIHBIE SBJICHUS U BBITIOJIHATH ONBITHI, Ja0OpaTOpHEIE
paboThl W DKCIIEPUMEHTANBHBIC HWCCIECAOBAHUS C WCIOJIB30BAaHUEM HM3MEPUTEIBHBIX
11002 (5[0
® OCBOGHHE MPHUEMOB pPa0OTH ¢ HWHPOpPManued QUIUIECKOTO COACPKaHUs, BKIFOUYAs
WHOOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSAX (U3WKH, aHaIM3 H KPUTHIECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu mpodecCHOHATBLHON ACSITEIBHOCTH, CBA3AHHBIMUA C (PU3HKOU, H
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (GU3NUYECKOI HAYKH.
Ha wmsydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemselii B mporpamme no (GU3MKe MepedyeHb J1abopaTOPHBIX pabOT U OMBITOB HOCHUT
peKOMeHAaTeNbHBIA XapaKTep, YYUTEINb JellaeT BHIOODP MPOBeIeHHUs 1a00paTOPHBIX padOT U OIBITOB
¢ Y4€TOM MHIMBUAYAJIbHBIX 0COOEHHOCTEH 00YyJaroUIuXcs, CIUCKA AKCIEPUMEHTAIbHBIX 3a/1aHuH,
IpearaéMbiX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPYKAIOIEro MUpa.

®usuka — Hayka o npupoje. SBieHus npupoapl. PU3NUYECKHE SBICHUA: MEXAHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNMWYHMHBL. M3Mmepenne ¢undeckux BeNWYMH. DH3HMUECKHUE TpUOOPEHI.
[TorpemHocTh N3MepeHnd. MexXayHapoIHas CUCTEMA €IHHMULI.

Kak ¢u3uka m apyrue ecTecTBEHHBbIE HAyKW HM3Y4aloT MpHpoay. EcTecTBeHHO-Hay4HBIH
METOJi TO3HaHWs: HaOJIIOAEHWE, IIOCTAaHOBKA HAy4YHOTO BOIIPOCA, BBIABIKEHHE TUIOTE3,

SKCIIEPUMEHT TI0 TIPOBEPKE TUTIOTE3, 00bSICHEHUE HaOM01aeMoro siBiieHus. Onucanue GU3nIecKux
SIBJIEHUH C IIOMOIILIO MOJIEIE.

Jemoncmpayuu.

1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIEC, CBETOBBIC SIBJIICHHUS.

2. @uznueckre TpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHH aHAJIOTOBBIM M ITM(POBBIM
prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue 1EeHBI ACTICHUS IIKATBI U3MEPUTEIBHOTO NMPUOOpA.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenue pa3MepoB MaJIbIX TEN.

e W

WN3mepenue temmeparypbl MpH TOMOIIM JKUIKOCTHOTO TEpMOMETpa U JlaT4MKa
TEMIEPATYPHI.
6. IlpoBeaeHue wuccienoBaHUs IO TMPOBEPKE TUMOTE3bl: MNAIBHOCTh MOJNETAa IIapUKa,
MYIEHHOT0 TOPU30HTAIBHO, TeM 0OJIbIlIe, YeM OOJIbIIIEe BHICOTA MYCKa.

Pasznen 2. [lepBoHayaibHble CBEIEHUSA 0 CTPOEHUU BellleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIleCTBA.

JlBukenue dyactull BemiecTBa. CBsi3b CKOPOCTH JBWKEHHUS YACTUI[ C TEMIEPaTypoil.
bpoynoBckoe nBmwxenue, auddys3us. B3aumonelcTBHE UacTHI] BeEIIECTBA: NPUTSKEHUE U
OTTaJIKUBaHUE.

ArperaTHble  COCTOSIHMSL ~ BEUIECTBA: CTPOEHHE Ta30B, OKUAKOCTEH UM TBEPABIX
(kpucTayuinyeckux) Tei. B3auMocBsS3b MeXay CBOMCTBAMHM BEIIECTB B PasHBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHnue 6poOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmionenue sBieHHH, OOBACHSIONIMXCS MPUTSHKEHHEM WM OTTAJKMBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOIOJICHUIO TEIIOBOTO PACHIMPEHUS Ta30B.

3. OmbITh IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe nBuxkeHUE. PaBHOMEpHOE 1 HEpaBHOMEpHOE JBMKeHHE. CkopocTh. CpenHss
CKOPOCTb I[P HEPABHOMEPHOM JIBIKEHUU. Pacuér myTu U BpeMEHU JBUKEHHUS.

SIBnenne wuHepuuu. 3aKOH HHepUUHM. B3aumopelcTBue Tell Kak IPUYMHA H3MEHEHHUS
CKOPOCTH JBMKE€HHs Tel. Macca kak Mepa HHepTHocTu Tena. [lnotHocth BemtectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna xak XxapaKTepucTHKa B3aumojieiicTBus Tes. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CWJIBI C ITOMOLIBIO0 JUHAMOMETpA. SIBIEHUE TArOTeHUs U cuia TspkecTu. Cuia TSKECTH Ha JAPYrux
wiaHerax. Bec Tema. HeecomocTh. Cro)keHHE CHII, HANpaBICHHbIX 110 OJHOW MPSIMOM.
PaBHopeiicTByromas cuin. Cuiia TpeHusi. TpeHue CKOJIbKEHUS U TpeHue nokos. TpeHue B mpupose
U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune ckopocTr NPpsSMOJIMHENHOTO IBUKECHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace 10 B3aUMOJEHCTBUIO TEIL.

o Uk wnNpeE

CroxxeHue cuil, HalpaBJICHHBIX IO OJJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBWKCHHS (IIapuka B JKAJIKOCTH, MOJCIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHS OpycKa WM Iapuka I0 HAaKJIOHHOM
TIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JAEMOHCTPUPYIOUIHE 3aBUCHMOCTh pacTshKeHUs (nedopmarviv) MpPYKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTbH CHJIBI TPEHMsI CKOJIbKEHHUS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

HaBnenue. CrnocoObl YMEHbBIICHUS U yBelWYeHHs NaBieHus. J(aBneHue rasza. 3aBUCUMOCTH
JaBJIeHUd ra3a oT 00béMa, TeMiieparypsl. [lepenaua gaBieHus TBEPABIMU TellaMU, KUJIKOCTSIMH U
razamu. 3akoH Ilackansa. IlneBMaTHueckue MamMHBL. 3aBUCUMOCTb JABJICHUS JKHJIKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOuiaromuecs cocyabl. [ uapaBnuiyeckie MEXaHU3MBbI.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpuyMHBI CylIecCTBOBAHHS BO3YLIHOMN
obomoukn 3emnu. OmbiT Toppuuemnu. M3mepenue arMmochepHOro aaBieHHUS. 3aBUCHMOCTh
aTMOoc(epHOTro AaBlIEHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! a1 usmepenus arMochepHOTo
JABJICHHUS.

JleiicTBHE KMJIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BeiTankuparomias (apXumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTH JaBIICHUS T'a3a OT TEMIIEPATYpHI.

[lepenaua naBneHus )KUJIKOCTHIO U Ta30M.
Coobmaromuecs: CoCypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

e W



6. 3aBUCHMOCTH BBITAJIKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHONW YaCcTH Tella U TUIOTHOCTH
YKUJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue maBaHus TeNl: IUIABAaHUE WIM NIOIPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOIIICHUS
IUIOTHOCTEW TeJIa U JKUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnemoBanue 3aBHCHMOCTH Beca Tella B BOJC OT 00bEMa MOTPYKEHHOW B JKHUIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOIIEM Ha Teno, NOrpy)KEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CUJIbI, JICMCTBYIOLIECH HA TEJIO B KHIAKOCTH,
OT Macchl Teja.

4. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCThH BBITAIKMBAIOIIEH CHUIIBI, JACHCTBYIOIIEH Ha
TEJNO B KHJIKOCTH, OT 00b€Ma MOTpyXKEHHOW B >KMJIKOCTh YaCTH Tejla U OT IUIOTHOCTH
KUJIKOCTH.

5. KoHcTpympoBaHume apeoMerpa WIM KOHCTPYUPOBAHHE JIOJKM H OIpEIEICHUE €€
Irpy30I10AbEMHOCTH.

Paspnen 5. PaGora 1 MOoHOCTB. JHEprus.

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, O0J0K, HAaKJIOHHAs IIIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[IpumeHneHue npaBuiia paBHOBECHS pblyara K 0510Ky. «3o0si0Toe mpasmiio» Mexanuku. KITJ] mpocThix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexanunueckast sHeprusd. Kunerndeckas u noreHuuanbHas 3Heprus. IIpeBpaiienune ogHOrO
BHUJa MEXaHUYECKOUN SHEPTUH B IPYrod. 3aKOH COXpPAHEHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne pabOTbl CHJIBI TPEHUS TMPU PABHOMEPHOM [BWKEHHHM Tella IO

TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHUS pblyara.

3. Usmepenune KIIJI HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUSI MEXAHUYECKOUN SHEPIHH.

8 KUIIACC

Pa3pnen 6. TenjioBblie IBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIeKyl.  OmbIThl, TNOATBEPKIAIOLIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, KUAKOTO U Ta3000pa3HOrO COCTOSHUHN BellecTBa. Kpucrammndeckue u
amop¢ubie Tena. OObSICHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TNl HA OCHOBE MOJOXKEHUI
MOJIEKYJIIPHO--KUHETUUECKOH Teopur. (CMayMBaHME M KalWUISIPHBIE SIBJICHUS. TeIJIoBOE
pacLIUpEHUE U CHKATHUE.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBHUXKEHHUS YaCTHIL.
Buytpennss sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEpTUu: Teronepeaaya U COBEpIleHHe
paboTel. Buel Termonepenaun: TeMIONPOBOJHOCT, KOHBEKITHS, U3ITyUYeHUE.



KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBA. TemIooOMEH W TemIoBOe
paBHOBecue. YpaBHEHHE TeEIJIoBOro Oananca. [lnaBieHue W OTBepAEBaHHE KPHCTAIIMYECKUX
BEIIECTB. YJenbHAas TeIloTa IUaBieHus. llapooOpasoBanue u KoHjaeHcanus. McmapeHwue.
Kunenune. VYnaenpHast Temiaota napooOpa3oBaHMsA. 3aBHUCHUMOCTb TEMIEpaTypbl KHIEHHS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIIuBa. Y iebHasl TEMJI0Ta CTOPAHMUSL.

[Ipunuunsr pabGotbl TemnoBbix asurateneid KIIJ[ TemnoBoro nsurartens. TeruioBble
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddyzuu.

Habmronenue siBjaeHU cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoienue TemnoBoro paciinupeHus Tei.

W3meneHnue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.

LNk WNE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

=
=

. HaGmronenue xumnenus.
. HaGnroenne mocTostHCTBA TeMIIEPaTyphl TIPH TUTABJICHHH.
13. Moaenu TEIUIOBEIX ABUTATEIIEN.

[E
N

Jlabopamopnwie pabomel u onvimel.
1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnpITHI O BRIpAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WJIM caxapa.

3. OnbwITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrmpeneneHne NaBJICHUS BO3ayXa B OaJIJIOHE IIMPHUIIA.
5. OneIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh JaBJICHHUS BO3AyXa OT €ro oObémMa u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka rumoTe3bl JMHEHMHOM 3aBUCUMOCTH [UIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUECKON TPyOKEe OT TeMIIepaTypshl.

7. HaOnronenue M3MEHEHUS BHYTPEHHEH SHEpPrUM Tejla B pe3yibTare Temsonepetaud |
paboThI BHELIHUX CHUII.

8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.

9. OmpeneneHue KOJINYECTBA TEIUIOTHI, MOJIy4E€HHOIO BOJON MPH TEMJI000MEHE C HarpeThiM
METAJUINYECKUM LIWIMHAPOM.

10. Omnpenienenue yieabHOM TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue nporecca UCapeHus.

12. Onpenenenne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Omnpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.

Pa3nes 7. duekTpryeckne 1 MATHUTHBIC SIBJICHUS.



Onexrpusanus Ten. [[Ba poja ayeKTpUUecKuX 3apsanoB. BzanMopelicTBue 3apsyKEHHBIX Tell.
3akon Kyrnona (3aBUCHMMOCTb CHJIBI B3aUMOJICUCTBHS 3apPSKEHHBIX TENl OT BEIMYMHBI 3apsijioB U
PACCTOSTHUS MEXKTy TeIaMu).

Onektpuyeckoe mosie. Hampsix€HHOCTh snekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
NIEKTPUYECKUX I0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu anekrpuueckux 3apsaoB. DieMeHTapHbIN aekTpudyeckuil 3apsa. CTpoeHue atoma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS FICKTPUUECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS dJCKTPUUYECKOrOo TokKa. MCTOYHMKH
MMOCTOSTHHOTO TOKa. JIeHCTBHSI SIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. OiekTpuueckoe HanpspkeHue. CompoTuBieHHE
MIPOBOJHHUKA. YJENbHOE CONPOTHUBIIEHHWE BelecTBa. 3akoH Owma an8 ydyacTKa  IeMlH.
[TocnenoBarenpHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota u MoIIHOCTP AneKTpudeckoro Toka. 3akoH /[xoyns—JleHna. DnexkTpuueckue Lenu u
MOTPEOUTENHN AIIEKTPUUECKOM dHEeprun B ObITy. KopoTKkoe 3aMbIkaHue.

[TocrostHHpie MarHuThl. B3auMoaeicTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHoOEe TIOJIE.
MaruauTHO€E 1oJie 3eMJIM M €ro 3HAa4eHue M Ku3HU Ha 3emiie. OnbIT OpcTena. MarauTHoe noJje
AIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMAarHuTOB B TEXHUKE. JeicTBUE MarHWTHOTO TMOJIs Ha
MIPOBOJHUK C TOKOM. DJIEKTPOABUTaTEb OCTOSHHOTO TOKa. Vcroib30BaHue AlIeKTpoIBUraTesNel B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

OnbiTel  ®@apaned. SBieHue  ANEKTpOMAarHUTHOW — wHAYKnuU. [IpaBuimo  Jlenna.
OnekrporeHeparop. CrnocoObl TMOMYYEHHS DIEKTPUUYSCKON HSHEPTHH. OJIEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX HICTOYHHKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa posia ANEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTU4YeCcKas HHIYKLHUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U ANDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.

HcToyHuKH MOCTOSTHHOTO TOKA.

O Nk WNRE

JlelicTBUA 3IIEKTPUYECKOTO TOKA.

=
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. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOka aMIepMETPOM.

S
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. I/ISMepeHI/Ie QJICKTPUYCCKOI'O HAIIPAKCHHA BOJIbTMCTPOM.

=
»

. PeocTar u marasun COHpOTHBJ’IGHHﬁ.

=
Ul

. B3auMoelicTBHE OCTOSTHHBIX MarHUTOB.

=
(9]

. MO,Z[eJ'II/IpOBaHI/IC HEBO3MOXXHOCTHU pa3aCICHUS ITOJHOCOB MarHuTa.

[EEN
~N

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1oJie ToKa. DJEeKTPOMarHur.

N R
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. I[CI\/'ICTBI/IG MAarauMTHOTIO IOJIAI Ha ITPOBOJHUK C TOKOM.
. aﬂeKTpO,I[BI/IFaTCJ'IL IIOCTOSAHHOI'O TOKA.

N
=



22. HccnenoBaHue sIBJICHUS JIEKTPOMAarHUTHOM UHAYKIIUH.

23. OnsbiTel Dapajes.

24. 3aBUCUMOCTb HaIIPaBJICHUS UHAYKIIMOHHOI'O TOKA OT YCIOBHM €ro BO3HUKHOBEHHUSI.
25. DaeKTpOoTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopusie pabomot u onvimel.

OmnbITH IO HAOTIOICHHUIO AIEKTPU3AIMH TEJI MHAYKIIHEH U IIPH COMPUKOCHOBEHHH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO M0JI HAa IPOBOJIHUKH U JUDJIEKTPUKH.
C6opka 1 mpoBepka paboThI JEKTPUUECKOH LENH TOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HaPsHKEHMUSL.

oukwnNpeE

HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, WAYILETO YE€pe3 PE3UCTOP, OT CONPOTUBICHUS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.
7. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIIEHUS MPOBOIHUKA
OT €r0 JUIMHBI, MJIO0IIa/Id NOTIEPEYHOI0 CEUYEHUs U MaTepHuaa.
8. IlpoBepka mpaBuia CIOXKEHHUS HAINPSHKEHUHA IPHU MOCIEI0BATEILHOM COEIUHEHHH JBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuia Ijsl CHIbI TOKa MpY NapauieIbHOM COETMHEHUHN PE3UCTOPOB.
10. Omnpenenenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.
11. OmnpenienieHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIIYIIETO 4Yepe3 JaMIouKy, OT HampsHKeHHUs Ha
HEM.
13. Onpenenenune KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.
15. 3yyeHne MAarHUTHOTO TIOJS TMOCTOSHHBIX MAarHUTOB TMpPH HMX OObEOIUHEHUH U
pa3aesieHun.
16. UccnenoBanue neHCTBUS JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBUS KaTyUIKA C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIPaBJIEHUs TOKA B KaTYIIKE.
18. N3ydeHue neicTBHUSL MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnpITHl MO HCCJEIOBAHUIO SBJICHUS SJICKTPOMArHUTHON WHAYKLMU: HCCIEI0BaHUE
W3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS UHAYKIMOHHOTO TOKA.
9 KIIACC

Pa3zgen 8. Mexannyeckue siBJICHHUS.

Mexannueckoe ABWKeHHEe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTH
MEXaHMYECKOr0 JABWKEHHS. PaBHOMepHOoe mpsiMOJMHENHOEe aBWkeHue. HepaBHOMepHOe
npsMoIMHENHOe JBWKeHHue. CpenHsAss M MIHOBEHHash CKOpPOCTh Teja MPU HEPaBHOMEPHOM
JIBUKCHHU.

Yckopenue. PaBHOyckopeHHOE TpsiMoNiuHEiHOe nBmkeHue. CBoOonHoe mageHue. OTbITHI
T'anunes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. llepmon m wactora oOpamienus. JluHeliHas u
yIJIOBask CKOPOCTU. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.



IlepBbiii 3akoH Hprotona. Bropoit 3akon HeroortoHa. Tperuit 3akon Herorona. IlpuHiuun
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUS CKOJIBXKEHUS, CUjla TPEHHS TTOKOS,
Jpyrue BUIbl TPEHMUSL.

Cuna TSOHKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. Y CKOpeHHe CBOOOJHOrO MaJeHUs.
JBuxenue manet Bokpyr Coisnua. [lepBas kocmuueckast ckopoctb. HeBecomMocTh U meperpysku.

PaBHOBecue maTepuaibHON TOUKH. AOCOIOTHO TBEpIOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. U3menenune umnyinbca. Mmmynbc cuiibl. 3aKOH COXpPaHEHUsI HMMITYJIbCA.
PeaktuBHOE nBUKEHUE.

Mexannyeckass pabora u MomHOcTh. PabGota cuil TspkecTH, ynpyroctd, TpeHus. CBs3b
SHepruu U padoThl. [loTeHuumanbHas SHEprus Tena, MOAHITOTO HaJ IMOBEPXHOCTHIO 3E€MJIU.
[ToreHnmaneHas 3Heprus cxartoud npyxuHel. Kunetudeckas sHeprus. TeopemMa 0 KMHETHYECKOU
SHEpPruu. 3aKOH COXPaHEHHS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. HabGmroneHue MeXaHU4eCKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHME TyTeld M TPACKTOPHUW NBWXKEHHS OJHOTO M TOTO € Tela OTHOCHTEIBHO
PAa3HBIX TEN OTCUETA.

N3mepenune ckopocTr U yCKOPEHHUSI MPSIMOJIMHEHHOTO ABUKEHUS.
HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMUS.
Habntoienue ABM>KEHUS TeNa M0 OKPYKHOCTH.

o v AW

HaGnronenne MexaHMYECKUX SIBICHUHW, MPOUCXOIAIMHNX B cuctemMe oTcuéra «Temexkay
IpHu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUH OTHOCUTENILHO KabuHeTa (GU3HUKH.
3aBUCUMOCTbh YCKOPEHHS T€JIa OT MAcChl Tejla U JACHCTBYIOIIECH HA HETO CUJIBI.

N

HaGnronenue paBeHcTBa CHIT TPU B3aUMOICHCTBUN TEJI.

9. H3MeHeHuHe Beca Teja Py YCKOPEHHOM JIBUKEHUU.

10. Ilepenavya uMmnynbsca Npyu B3aMMOACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH [TPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIPYTrOM B3aMMOJCHCTBUU.

13. CoxpaHeHre UMITYJIbCA PU a0COTFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MEXaHUYECKON PHEPTUU ITPU CBOOOTHOM MaICHHH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUU IIPHU ABMKECHUHM TeJla MO JEHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomuel u onvimel.

1. KoncTpyupoBaHue TpakTa Ui pa3roHa W JAJbHEHIIEro pPaBHOMEPHOIO JIBUYKEHUS
[IapyKa UJId TEIEKKH.

2. OmpeneneHue cpenHedl CKOPOCTH CKOJIBKEHHUS Opycka WM JBIJKCHUS IIapuKa I10
HaAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue YyCKOpEHUs Tela MpPU PaBHOYCKOPEHHOM JBW)KEHUM 10 HAKJIOHHOM
ILIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU NMpPHU PAaBHOYCKOPEHHOM JBI)KEHHU O€3
HavyalabHOUN CKOPOCTH.

5. TIpoBepka rumoTe3sl: €cli MPH PaBHOYCKOPEHHOM IBMKEHHH 0€3 HauyalbHONW CKOPOCTHU
YT OTHOCATCSA KaK Psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU
OJIMHAKOBHI.
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10.

11.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHS OT CHJIBI HOPMAaJIbHOTO
JIaBIICHHUSL.

Onpenenenre K03 GUITUEHTA TPEHUS CKOJILKCHHSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThI CHUJIBI TPEHHUS TPH PABHOMEPHOM JIBIDKCHMHM Tella IO
TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTBHl CHUJIBI YIPYTOCTH MPH TOIBEME Tpy3a C HCIOJIB30BAHHEM
HETIOIBM)KHOTO U TIOJIBMYKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannuyeckune KoJ1e0aHUA U BOJIHBI.
Konebarenproe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA: IEPUOJ, YaCTOTA,

amImTyna.  MareMaTHyeckuii W NPYKWHHBIM  MasaTHUKW. [IpeBpameHue osHeprum Ipu

KoJie0aTebHOM JBUKEHUU.

3aryxatomue KoJjieOaHusi. BreiHyxk7eHHbIe KoyieOaHus. Pe3onanc. MexaHWMYecKHuE BOJIHBI.
CBoiicTBa MexaHHMYEeCKHX BOJH. [IpoJI0TBHBIE W MOTIEpeYHbIe BOIHEL. J{JIMHA BOJHBI U CKOPOCTD €€
pacripocTpaneHus. MeXxaHM4YeCcKre BOJHBI B TBEPJIOM Telle, CEHCMHYECKIE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MlHGpa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xosieGaHUM TN MO ASUCTBUEM CHJIBI TSHXKECTH W CHITBI YIIPYTOCTH.

2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaOmroneHnne BRIHYKICHHBIX KOJICOAHUI 1 pe30HaHCA.

4. PacnpocTpaHeHue IpoJ0IbHBIX U MOTIEPEYHBIX BOIH (Ha MOJIENHN).

5. HaGmioneHnne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HAaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acTOThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4aCTOThI U MEpHOJa KOJIeOaHUN MPYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJa KoJieOaHWM IMOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TepuoAa KojeOaHHI MPYKMHHOTO MasTHHKAa OT MAacchl
rpysa.

5. IIpoBepka He3aBHUCUMOCTH IepHoJa KojeOaHul rpys3a, MOJABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOAa KojeOaHUil MPYKHHHOTO MasTHHKA
OT MAacChI I'py3a U KECTKOCTHU MPY>KUHBI.

7. W3mepeHue ycKopeHHs! CBOOOIHOTO MaICHUSI.

Pazpnen 10. DiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMarHUTHOE MoJje. DJIEKTPOMarHUuTHbIe BOJIHBI. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHuTHBIX BOJIH. VCIIOIb30BaHNE 3IE€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

OnexTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoMicTBa CBeTa.

Jlabopamopuwvie pabomot u onvimol.

1.

I/I3yquI/Ie CBOMCTB SJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUJIILHOTO Teﬂe(bOHa.



Pasnen 11. CBeroBbIe AIBJIEHUS.
JlyueBass moxenb cBera. Mcrounuku cBera. lIpsMonMHElHHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpakKeHMsI CBETA.
[Ipenomnenue ceera. 3akoH mpenomiieHus: ceera. [losiHOe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPaXKEHHs B ONTHYECKUX CBETOBOJAX.
Jlunaza. Xox mydeit B mH3e. Ontudeckas cuctema goToaniapara, MUKPOCKOTIA M TEJISCKOTA.
I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AabHO30PKOCTb.
Paznoxxenue Oenoro ceera B cnektp. OnbiTel HetoToHA. Cll0K€HHE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimonuHeNHHOE pacpoOCTPaHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Tony4yenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTruyeckuii CBETOBO/I.
Xox mydeil B coOuparoiieil JnH3e.
XoJ1 myder B pacCEUBAIOIIEH JIMH3E.
[Tony4yenue n300paskeHUI C TOMOIIIBIO JTHH3.

Nk wWwN e

. Ilpunuun peictBus oToamnmnapara, MUKPOCKOIA U TEIECKOTIA.
10. Monens rnasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.
12. [lonyueHue 6e10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPa)KEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. UM3yyeHue xapaKTepUCTHK U300paxKe€HUs MpeAMETa B IJIOCKOM 3epKajle.
3. HccnenoBanue 3aBHCHUMOCTH YIJla MPEOMJIEHUS CBETOBOTO Jiyda OT yrja MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.
[Tonydyenue n300paskeHUI C MOMOIIIBIO COOMPAFOIIICH JTUH3HI.
Omnpenenenre GOKYCHOTO PacCTOSHUS M ONTHYECKON CHIIbI COOUpAIOIIEH TUH3BI.
OnBITHI IO PA3JI0KEHUIO OEI0T0 CBETa B CIEKTP.
OnpITbl MO BOCHPUATHIO IIBETa MNPEIMETOB NpU HX HAONIOJEHUU Yepe3 IBETOBBIC
(UITBTPBHI.
Pa3nen 12. KBaHTOBLIC SIBJICHHUS.
OmnswiTel Peszepdopna u nmnanerapHas mojnenb aroma. Mogens atoma bopa. Mcmyckanue u

No uwu s

MOTJIOIICHUE cBeTa aToMOM. KBaHThI. JInHelHyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO siipa.
Hyxinonnass wmogmens atomHoro sjapa. Wzotombl. PanmoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJiep.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUs 3apsA0BOIO M MAacCOBOTO YMCENl. DHEPrus CBS3U
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peaknuu cuHTe3a u neneHus saep. ctouHuku sHEpruu
Connua u 3BE37.

AnepHas sHepretuka. JlecTBUSA paAMOAKTUBHBIX U3JIyYEHUM HA )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CnekTpsl U3MyYEHUs U MOTJIONICHUSI.

2. CrekTpsbl pa3IM4HbIX T'a30B.



Crnextp BoAOpoO/Ia.
Habnronenue TpexoB B kamepe Buibcona.
PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.

oUW

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOJTYKTOB.

ﬂaﬁopamopnbw padomul u onvimul.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHHUS.

2. HccnenoBaHue TpEKOB: M3MEPEHHME OHHEPIUM YACTHIBl IO TOPMO3HOMY NyTH (1O

dororpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001AKOIIIUI MOIYIb.

[ToBTOpHUTENBHO--0000IAIOIIHMI MOIYJIb MPETHA3HAYEH JIJIi CHUCTEMAaTHU3alui U 0000IeHus
MIPEIMETHOTO COJIEP’KAaHUS U OIbITa AEATEIbHOCTH, MPUOOPETEHHOTO NMPHU M3YYEHUHU BCETo Kypca
¢bu3MKM, a TakXke I MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHYy MO (HU3UKE IS
oOyuaronuxcs, BbIOpaBIINX ATOT YUEOHBII MpeMET.

[Ipn m3yyeHUM AAHHOTO MOAYJIS PEANMU3YIOTCAd M CHUCTEMATU3UPYIOTCS BUABI JESITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUNBAETCS TOCTHKEHUE IPEIMETHBIX U METAaPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (OpMHUpYETCs €CTeCTBEHHOHAy4YHas TIpaMOTHOCTb: OCBOEHHE HAayYHBIX
METO/IOB HCCIIEJIOBaHMS SIBJICHUH NPUPOJIBI U TEXHUKU, OBJIAJIEHUE YMEHUSMU OOBSICHATH
¢buznyeckue sBIEHUS, IPUMEHSS MOJIyYeHHbIE 3HAHUSI, pelIaTh 3a/1a4k, B TOM YHCJie KaYeCTBEHHbIE
U DKCIIEpPUMEHTAJIbHbIE.

[IpyHOIMNIMAIBHO JEATENBHOCTHBIA XapakTEp JAHHOTO pPA3fesia peaau3yeTcs 3a CUET TOro,
4YTO 00y4aroLIMecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE IMOJYYE€HHBIX 3HaHUHN Pacro3HaBaTh U Hay4YHO OOBSICHITH (PU3MUECKUE SBJICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

WCIO0JIb30BAaTh HAy4YHbIE METOJbl HCCIENOBaHUS (PU3MUECKHUX SIBICHWUM, B TOM 4YHUCIIE IS
MIPOBEPKHU TMIIOTE3 U MOJTYYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAaydyHble OCHOBBI HauOoJiee BaXKHBIX JOCTH)KEHHIH COBPEMEHHBIX TEXHOJOTHUH,
HampuMmep, MPaKTHYECKOrO HCIOIb30BaHUS PAa3IMYHBIX MCTOUYHUKOB SHEPTUU HA OCHOBE 3aKOHA
MIPEBPALIEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3y4yenue GU3UKN HAa YpOBHE OCHOBHOTO OOILIET0 00pa30BaHMs HAIPABICHO Ha JOCTIKEHHE

JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCIMCTHBIX 06pa3OBaTCJILHBIX PE3YJIbTATOB.

B pesymbrate wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus Yy

oOyyaromerocst OyyT choOpMUPOBAHBI CIEAYIONIUE TNIHOCTHBIC PE3YIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— MpPOSIBJICHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (u3nyeckout
HayKH;

— LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJIEHUHU OOIIECTBEHHO 3HAYMMBIX M ATHYECKHUX
po0sieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNEM JOCTHKEHUN (PU3HKY;

— OCO3HAHHE BAXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B JESITEIbHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIMTAHMSA:

— BOCIIPHUSTHE 3CTETHYECKUX KayecTB (M3MYECKOW Hayku: €€ TapMOHMYHOIO IOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE LEHHOCTU (PU3UYECKOW HAyKH KaK MOIIHOIO HHCTPYMEHTAa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEN COCTABISAIOIIEH KyIbTYpHhI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECa K UCCIIE0BATENIbCKOM 1EeATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOLHOHAJIBLHOI0 0J1ATrONOJYy U

— OCO3HAHME LIEHHOCTU 0e30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BAYKHOCTH MpaBujl 0€30MacHOTO MOBEACHUS Ha TPAaHCIOPTE, HA JOPOrax, C SJIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

— chOpMUPOBAHHOCTh HABBIKA peIieKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE€ YYacTHE B pPEUICHUM MPAKTUYECKUX 3ajau (B paMKax CeMbH, 00pa3oBaTelbHOU
OpraHu3aliy, ropojia, Kpasi) TeXHOJIOTUYECKOI U COLIMATbHON HAMPaBICHHOCTH, TPEOYIOIIHX B
TOM 4Hucie U PU3NYEeCKUX 3HAHUM;

— UHTEpEC K MPAKTHIECKOMY M3YUYEHHIO MPO(deccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHUeHTalMs Ha MpUMeHeHHe (U3NYECKUX 3HAHUW IS pelleHus 3aJady B 00JacTu
OKpYXaIolLlel Cpe/ibl, IUIIAaHUPOBAHUS MTOCTYIKOB U OLEHKH MX BO3MOXKHBIX MOCJIEACTBUH IS
OKpYXaroIlEel Cpebl;

— 0CO3HaHME TTI00aTBHOIO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX peleHus;

8) ajanTannu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

— NMOTPEOHOCTh BO B3aUMO/JICHCTBUM NPH BBIOJHEHUU UCCIIEAOBAHUM M MPOEKTOB (PU3NUYECKOM
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

— MOBBILIEHUE YPOBHA CBOEM KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO IEATEIbHOCTD;

— OTpeOHOCTH B (POPMUPOBAHHUH HOBBIX 3HAHUH, B TOM 4Hclie GOPMYTUPOBATH UIEH, TIOHATHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;



e — 0co3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1acTH (PU3HKH;

® — [UIAHMPOBAHME CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (PU3MUYECKHUX 3HAHMIA;

¢ — CTPCMJICHUC aHAJIU3UPOBATH WU BBIABJIATL B3aUMOCBA3U IMPUPO/LI, O6H_I€CTBa U 3KOHOMHKHU, B
TOM 4YHUCJIC C UCITIOJIB30BaAaHHECM (I)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e — OLEHKA CBOUX JACUCTBUM € Y4ETOM BIMSHUSA Ha OKPYXKAIOIIYIO Cpely, BO3MOXHBIX
rJ100ATBHBIX TTOCIIECTBHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbpTare ocBOGHUS MpOrpaMMsbl o (pU3KMKe HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHuUs
y oOyugaromierocss OyayT cOpMUPOBaHbI MeTanpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
MO3HABATENIbHBIC YHUBEPCAIbHBIE YYEOHBIE JEHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC

yueOHbI€ eMCTBUS, pEryIsTUBHbIE YHUBEPCAIbHbIE YUeOHbIE NEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘leﬁHble JedcTBUA

Ba3zoBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKAIUKU, OCHOBAHUS JJIsi 0000IIECHUS 1
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUYHUS B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISATh TIPUYUHHO--CJICICTBCHHBIC CBSI3W TPH HM3YyYCHUH (U3HYECKUX SBICHUH U
MPOIIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BAHWEM JCAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKITIOYeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBS3SIX (PM3UICCKUX BEITHUYMH;
CaMOCTOSITEIPHO BBIOMPATh Croco® pemreHust yueOHOW (u3MYecKoi 3amaun (CpaBHEHHUE
HECKOJIbKAX BapHaHTOB pEIICHHs, BBHIOOP Hamboyiee TMOAXOIAIIETO C  y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCII0JIb30BATb BOIIPOCHI KaK I/ICCJ'ICIIOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IIPOBOAUTE IO CaAMOCTOSATCIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)PI3I/I‘ICCKI/II71
OKCIICPUMCECHT, HEOO0JIBIIIOE HCCICIOBAaHUC (1)I/ISI/ILIGCKOFO SIBJICHUS,

OLOCHUBATL Ha INPUMCHHMOCTb W JOCTOBCPHOCTDH I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOJ€
HCCIICOOBAHUA UJIM SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTB O606H.I€HI/I$I " BBIBOJIBI IO PE3YyJibTaTaM HpOBe,I[éHHOI‘O
Ha6J'IIOI[eHI/I$[, OIIbITa, UCCIICAOBAHUA,

IIPpOrHO3UpPOBAaTb BO3MOXKHOC z[anLHeﬁmee pa3sBUTHUC (1)I/ISI/I‘IGCKI/IX IpoLeCCOB, a TAKIKC
BbIIBUT'ATh ITPECATIOJIOKCHUA 00 ux Pa3BUTHUHN B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh pa3IMYHbIE METOJbI, MHCTPYMEHThl W 3alpochl NpU MOUCKe U OTOOpe
nHGOpMAIIMY WK TIaHHBIX C YIETOM IMpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UpPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMALUIO PA3TUYHBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;



CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJbHYIO (opMy mpenctaBieHUs HHOpMAIMU U
WUTIOCTPUPOBATh peIIaeMble 3aJauydl HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHOMN
rpadukoif 1 ©X KOMOMHAIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBUSA:

B X0JIe 00CYX/IeHUs Y4eOHOTO MaTepuaa, pe3yIbTaToB J1a00PaTOPHBIX pPadOT U MTPOSKTOB
3aJaBaTh BOIMPOCHI TI0 CYIIECTBY OOCY)KJaeMOi TEMBbl M BBICKA3bIBAaTh WCH, HAICIICHHBIE
Ha pelIeHue 3a/1a41 U MMoAJepKaHne 0JaroenaTelbHOCTH OOIIeHHS;

COTOCTABJIATh CBOM CYXKJICHHUS C CYXKACHHSMH JPYrUX YYaCTHUKOB JIHAJIOTA,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

MyOMMYHO  TPEICTABISITH  PE3YJAbTaThl  BBITOJHEHHOTO  (PU3WYECKOTO  OIBITa
(9KCcTIeprMeHTa, UCCIIEAOBAHMS, TPOEKTA);

MMOHMMATh W HMCIOJIh30BaTh MPEUMYIIECTBA KOMAH/JHONH W WHIAUBHIYyATLHON pabOThI TpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh IIeTH COBMECTHOUW JICATCIILHOCTH, OPraHW30BBIBATH JICHCTBUS TIO0 €€
JOCTIDKEHHUIO: PACHpPENeNsiTh POJIM, OOCYKIAaTh TPOLECCHl M PE3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOICH;

BEITIOJTHATh CBOIO YacTh pPalOTHI, OCTUTAs Kav4eCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO W KOOPUHHUPYS CBOU JCHCTBHS C JPYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh KAueCTBO CBOETO BKJIAZa B OOUIMI MPOIYKT MO KPUTEPHUSIM, CaAMOCTOSITEIHHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIe 1eliCTBHS

Camoopranuszanms:

BBISBJISITH TIPOOJIEMBI B )KM3HEHHBIX W YYCOHBIX CHUTYAIHSIX, TPEOYIONMUX JJIsl pEIICHUS
(bU3UYECKUX 3HAHUH;

OPUEHTUPOBAThCSI B PAa3lIMYHBIX IMOJXOJaX MPHUHATUS pPEIICHUH (MHIUBUAYAIBHOE,
MPUHSATUE PEIICHSI B TPYIIIE, IPUHATHE PEIICHUH TPYIION);

CaMOCTOSITEJIBHO COCTAaBJIATh AJNTOPUTM pPEUICHUS (PHU3MYECKOW 3aJa4d WIM TUIaHa
UCCIICZIOBaHUSI C YYETOM MMEIONIMXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BapUaHThI PEIICHHI;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLIEHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh NPUYMHBI JOCTHXKEHUS (HEIOCTMXKEHUS) Pe3yNbTaTOB JESITEIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJE B XOJI BBINOJHEHMS (DU3MUYECKOTO
UCCIIEIOBAaHUSI WIM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHMBIIUXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKka B XOJI€ CIOPa MM JUCKYCCHM Ha HAay4HYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;



NpuU3HaBaTh CBOE TMpaBO Ha OMIMOKY MpH pemIeHUH (HU3UYECKUX 3a1ad WM B
YTBEPKJICHUX HA Hay4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HPEIMETHBIE PE3YJIBTATbBI

K koHuy o0ydenust B 7 KJjiacce INpEAMETHBIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUAIOIINXCS YMEHUN:

WCIIOJIb30BAaTh  TMOHATHSA: (PU3UYECKHE W XUMHYCCKHE SBJICHHS, HaOIIOACHHE,
AKCIEPUMEHT, MOJICb, TUIOTE3a, CAVMHHIBI (U3NYCCKUX BEIWYMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHUSI BemiecTBa (TBEpAOE, KUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE
NBUKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE, NpSIMOJIMHEHHOE),  TPaeKTopus,
paBHOJEHCTBYIOIAs cuia, nedopmanus (ympyras, IIJTacCTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuath siBieHUs (aud@dy3us, TEIUIOBOE JBWKEHHE YaCTHI[ BEIECTBA, PaBHOMEPHOE
NBUKCHHE, HEPAaBHOMEPHOE JBW)KCHHE, HWHEPIIHS, B3aWMOJCHUCTBHE TEJ, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIJIEHHON OCBhIO BpaIleHHs, Tiepeaaya JaBiICHUs TBEPIBIMH TEIAMHU,
KHUIKOCTSIMA W Ta3aMH, aTMoc(epHOe [aBiieHHe, IUIaBaHWE TeJ, MPEeBpPaIICHUS
MEXaHWYECKOM DHEPTHH) 10 OIMHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PrU3nUecKoe SBIICHUE,

pacro3HaBaTh NPOSBICHHE H3YYCHHBIX (PU3NYCCKUX SBIICHUH B OKpYXalolleM MHUpE, B
TOM 4Wclie (U3UYECKHE SBICHUS B TPUPOJE: MPHUMEPHI JBIKCHUS C PA3TNIHBIMU
CKOPOCTSIMU B )KMBOW U HEXKMBOU MPUPO/IE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIIUSIHUE aTMOC(EpPHOTO JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pPbIO, pplyaru B TeJe
YeloBeKa, IPU ATOM [E€PEBOJUTh MPAKTHUUECKYI 3aJadyy B Yy4eOHYIO, BBIICNATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUCCKUX SBICHUIA;

OTHCHIBATh M3YyYEHHBbIE CBOWMCTBA Tel M (U3UYECKHE SIBJICHMS, HCMOIb3Yys (prusnueckue
BETUYMHBI (Macca, 0OBEM, IJIOTHOCTh BEUIECTBA, BpEMS, MYyTh, CKOPOCTb, CPEIHSS
CKOPOCTh, CHJIa YIIPYroCTH, CUJIa TSDKECTH, BEC Tella, Cuila TPeHUs, JaBiieHue (TBEPIOro
Tena, )KUJIKOCTH, Ta3a), BHITAIIKUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IIEYO
CHJIbI, MOMEHT CHJIbI, KO3()(DULIMEHT MOJE3HOT0 JEHCTBUS MEXaHU3MOB, KUHETUYECKas U
MOTEHIIMATIbHAS SHEPTUs), NMPU ONMUCAHUH IMPABWIBHO TPAKTOBATh (DU3HUECKUN CMBICI
WCIOJIb3YeMbIX BEJTUYMH, UX 0003HAYEHUS M €IMHULbI (U3NYECKUX BEIMYMH, HAXOAUTH
(dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTMMU BEIUYUHAMU,
CTPOUTH rpapUKU U3Y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Tell, (pU3MUYECKUE SBIICHUS U MPOLIECCHI, UCIOIB3Ys MpaBUIIa
cloxeHus cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHsI pbluara (6J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKHU, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEpruu, MpH OSTOM JaBaTh CIOBECHYI0 (OPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

O0OBSACHATH (PU3NYECKHE SBICHUS, TPOIECCH M CBOICTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTYaIluil IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUYMHHO--CIIEICTBEHHBIC
CBSI3H, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ OMOpod Ha -2 M3yueHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacu€THble 3agauyd B 1-2 JEHCTBUS, WHCIONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3BIBANOINNE (PM3MUECKUE BEIMYMHBI: HA OCHOBE aHAllM3a YCIOBUS 3aJa4d 3alKChIBAaTh



KpaTKOE YCJIOBHE, TMOJICTaBIATh (PU3MYECKHE BEIMYMHBI B (OPMYJIBl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOIMMBIC JIJISl PEIICHUs 3a/1a4, OIICHUBATh
PEAUTUCTUIHOCTD TIONYICHHOU (PU3MYECKON BEIIMYMHBL;

pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIINTh MPU MOMOIIU (PU3UIECKHX METOJIOB, B
ONMCAaHUU UCCJEJOBAHMS  BBIICIATH IPOBEPSIEMOE  MPEANOJIOKEHUE  (THUIIOTE3Y),
paznuyuaTh M WHTEPHPETUPOBATH TOJYUYEHHBINH pe3ynbTaT, HAXOJUTh OIIMOKH B XOJE
OTIBITA, JICJIaTh BBIBO/IBI 110 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI TIO HAOFOICHUIO (PHU3UIECKHX SBIICHUN UITN (PU3UYECKUX CBOWCTB TEI:
dbopMymupoBaTh  MPOBEpPSEMBIC  MPEANOIOKCHHS,  COOMpaTh  YCTAaHOBKY U3
MIPEII0KEHHOTO 000PY/I0BAHHUS, 3aIMUCHIBATH XOJI OTBITa ¥ (POPMYIIMPOBATH BHIBOJIBL;
BBITIOJIHATh TPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl Teia, 00bEéMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIb30BAHMEM AaHAJIOTOBBIX W LU(PPOBBIX MpUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTHh HMCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (U3HUECKOW BEIUYUHBI OT JPYrou C
WCTIOJIb30BAHUEM TMPSMBIX HU3MEPEHHUH (3aBUCUMOCTH TYTH PABHOMEPHO JBIKYIIETOCS
TeJa OT BPEMEHM JBW)KCHHS Teja, CHJIbl TPEHHUs CKOJILKEHMsSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM TET ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAJH
COTIPUKOCHOBEHHSI TEJI, CHJIBI YIPYTOCTH OT Y/UIMHEHUS TPY)KUHBI, BBITATKHBAIOIICH
CHJIBI OT 00BEMA MTOTPYKEHHOM YaCTH TeJa U OT TUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeNOo, YCIOBUMN MJIaBaHUS Tell,
YCIIOBUH paBHOBecUsl pbluara M OJOKOB), y4yacTBOBaTh B IIJIAHUPOBAHUH Yy4eOHOIO
WCCIe0BaHuUsI, COOMPATh YCTAHOBKY W BBITIONHATH U3MEPEHUS, CIEAys MPEI0KECHHOMY
I1aHy, (UKCUPOBATh PE3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (DM3MUECKUX BEIMYUH B
BUJIE TPEUIOKEHHBIX TaOnul u TrpauKoB, JenaTh BBIBOABI IO pe3ylibTaTaM
HCCIIEA0BaHUS;

MIPOBOJUTH KOCBEHHBIE U3MEpeHHUs (PU3MUECKUX BeNUYMH (TUIOTHOCTh BEIECTBa
KUJIKOCTU MW TBEPAOTO Tella, CHJIA TPEHUS CKOJIBKEHHUs, JABJICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CUJja, ACUCTBYIONIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KO3 ULIUEHT
MOJIE3HOTO JEMCTBUS MPOCTBIX MEXaHU3MOB), Cleaysd MPEAOKeHHOM WHCTPYKIUU: MpU
BBITIOJIHEHUM H3MEPEHUN COOUpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY M BBIYUCIATH
3HAQYE€HHE NCKOMOW BEJIMYMHBI;

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  pabore ¢ J1abOpaToOpHBIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHIIMUIIBI AEWCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAroIIMecs COCyAbl, 0apOMETp, pblYar, MOJBUKHBIA U HEMOIBHKHBIN
OJI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB
C Omopod Ha WX omucaHus (B TOM 4YHCIE: MOJIIMITHUKHU, YCTPOHCTBO BOJOIPOBOJA,
TUIPABIMYECKUN TIpecc, MAaHOMETpP, BBICOTOMEpP, TMOPIIHEBOM HAcoc, apeoMeTp),
WCIIOJIb3YSl 3HAHHMS O CBOMCTBAX (PU3MYECKUX SIBICHUN U HEOOXOIUMBbIE (HHU3UYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTE TpUMEpPhl (HAXOAWTh HH(OpPMALMIO O TpHUMepax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MYECKUX 3HAHMM B TIOBCETHEBHOM J>KU3HMU M OOecredeHu st
0€30MacHOCTH Tpu OOpalieHuH ¢ MpudopaMu ¥ TEXHUYECKHMMH YCTPOWCTBaMU,



COXpaHEHUs 3/I0POBbS M COOJIIOIEHUSI HOPM 3KOJIOTMUECKOTO MOBEJICHUS B OKpYXKaIolen
cpexne;

OCYILIECTBIISITh OTOOpP HCTOYHWUKOB wHH(PopMmanmu B HHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TMOHMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUW U MYTEM CpPaBHEHUSA
Pa3IUYHBIX MCTOYHWKOB BBIACIATH MHPOPMAIUIO, KOTOpPAs SBISETCS MPOTUBOPECUUBOMA
WM MOXET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TPHU BBIMIOJTHEHUH YYE€OHBIX 3a/laHMil HAy4YHO--TIOMYJSPHYIO JIUTEPATYPY
(U3HYECKOTO COACpKAHMS, CIPABOYHBIE MaTEepPHAIbI, PeCypchl cetn MHTEpHET, BIajeTh
npuéMaMu  KOHCIICKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMK U3  OJHOU
3HAKOBOM CUCTEMBI B IPYT'YIO;

co37aBaTh COOCTBEHHBIC KpaTKWE MHUCHMECHHBIC W YCTHBIC COOOIICHHWS HA OCHOBE 2—3
HMCTOYHUKOB MH(pOpMAIUK (PU3NYECKOTO COJEpKaHHS, B TOM YHCIE MYOJUYHO JeaTh
KpaTKHe COOOIICHHUSI O pe3yibTaTaxX MPOEKTOB WM y4EOHBIX HCCIIEJIOBAHUH, MPU STOM
rPaMOTHO  HCIIOJIb30BATh  M3Y4YEHHbIH MOHATHMHBIA  ammapar Kypca  (U3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MPU BBITIOJIHEHUU Y4YEOHBIX MPOEKTOB W HCCIEIOBAHUN paCHpeleNisiTh OOS3aHHOCTH B
TpYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3aJladyaMHU, CIEIUTH 32 BBIIIOJHEHHEM IUIaHa
NEHUCTBUM, aJeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B JCATEIHHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOITHX.

K koHny oOyuyenuss B 8 kJjacce npeaMeTHblEe pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

WCIIOJIb30BaTh TOHSATHUS: Macca W pa3Mepbl MOJIEKYIN, TEIJIOBOE [BH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBa, KPUCTAINIMYECKHE U aMopQHbIe Tena,
HACBIIEHHBIH M HEHACHIIICHHBIN Map, BIAXKHOCTb BO3AyXa, TeMIIepaTypa, BHYTPEHHSS
SHEprus, TEIJIOBOM JIBUTaTellb, AJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsiji, AJIEKTPUUECKOE
oJie, IPOBOJHUKH U AUDJICKTPUKH, TOCTOSHHBIN 3MEKTPUYECKUIl TOK, MAarHUTHOE T10JI€;
pasznuuath sBJCHUSA (TEIJIOBOE pacHIMpeHHe M CXKaThe, TeIionepeaaya, TEeIUIOBOe
paBHOBECHE, CMauMBaHUE, KAMUJUISIPHBIC SIBJICHUS, UCIIapEHHE, KOHICH AU, TUIaBlICHUE,
KpucTayiM3anus (OTBEpAEBaHUE), KHIIEHUEe, Tervionepenaya (TEIUIONPOBOJHOCTD,
KOHBEKI[US, W3Iy4YCHHE), DJICKTpPHU3alusi TeJ, B3aUMOJCHCTBUE 3apsAloB, IEHCTBUS
ANIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJIEUCTBHE MArHUTOB, JEWCTBUE
MarHuTHOTO TOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAST UHIYKIHS) 110 OMHCAHUIO
MX XapaKTEepHbIX CBONCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JAHHOE (PU3UUYECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NYECKHX SIBICHUN B OKpYXalOIleM MHUpE, B
TOM yHclie pu3ndeckue sIBJICHUs B MIPUPO/IC: TIOBEPXHOCTHOE HATSKEHHUE U KallUJUIIpHbIE
SIBJICHUS. B IPUPOJE, KPUCTAIIBI B NpUpoie, uzinyuenue CoJiHLa, 3aMep3aHie BOJIOEMOB,
MOpckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHES, CHEra, JJIEKTPUYECKHE SIBICHUS B
atMocgepe, 3NEeKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE IoJjie 3emiu, Apeid
IIOJIFOCOB, POJIb MArHUTHOTO MOJIA Ul JKU3HU Ha 3eMile, MOJIAPHOE CHUSHUE, IPU ITOM
NEPEeBOANTh TMPAKTHUECKYIO 3aJadyy B YUeOHYIO, BBIJEIATH CYIIECTBEHHbIE CBOMICTBa
(mpu3Hakn) GpU3NUECKUX SIBICHUH;

ONMCHIBATh U3y4YEHHBbIE CBOMCTBAa Teld U (pu3MyecKkue SBICHMS, UCHOJb3YyS (U3NYECKUe
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OJHEPIMs, KOJWYECTBO TEIUIOTHI, YAEIbHAs
TEIUIOEMKOCTh ~ BEILIECTBA, YAEIbHAs TEIUIOTa IUIABJICHUS, YJEJIbHas  TEIUIOTa



napooOpa3oBaHus, yAeJIbHAas TEIJIOTa CrOPaHMs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JNEUCTBHs TEIUIOBOM MaAIlMHBI, OTHOCHUTEIBHAs BIJIAXKHOCTb BO31yXa, JJIEKTPUYECKHUU
3apsij, CWia TOKa, MIEKTPUUECKOE HAINPSIKEHHUE, COIPOTUBIICHUE MTPOBOJHUKA, YIEIbHOE
COTIPOTHUBIJIEHUE BEIIECTBA, pab0Ta U MOIIHOCTH SJIEKTPHUECKOTO TOKA), MPU OMHCAHUU
MPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIIOJIb3YEMbIX BEIWYHH, O0003HAYCHUS U
eMMHUIBl  (U3NYECKUX BEJIMYMH, HAXOAWUTh (OPMYIBI, CBSA3BIBAIOIIME JaHHYIO
(GU3NYECKyI0 BEIUYMHY C JAPYTUMH BEJIHMYMHAMH, CTPOUTH TpaduKA M3YyYCHHBIX
3aBHCUMOCTEH (PU3HUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3NUECKUE SIBJIEHUS U MPOLIECCHI, UCIOb3Yysl OCHOBHbBIE
MIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOM TEOpUU CTPOEHHS BELIECTBA, IPUHIIMII
CYIIEPITO3HIINY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma
JUId ydacTka 1enu, 3akoH J[xoyns—JIeHia, 3akoH COXpaHEeHUs SJHEPTHH, IPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBIBATh €0 MaTEMaTUYECKOE BbIPAXKEHUE;
00BACHATH (PU3MUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM UMCJE U B KOHTEKCTE CUTYallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKUX I1aroB ¢ ONOpoi Ha 1-2 M3ydyeHHBIX CBOMCTBa
(buznuecKkux SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemath pacu€THble 3agaud B 2-3 JEHCTBUS, HCHONB3YSd 3aKOHBI M (HOPMYIIBI,
CBsI3bIBAOIIME (PM3MUYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaul 3alHChIBaTh
KpaTKO€ YCIIOBHE, BBISBIISITH HENOCTAaTOK JAHHBIX JUIA pEUIeHHs 3aJaud, BBIOMpPATh
3aKOHBI M (hOPMYIIbI, HEOOXOAUMBIE Ul €€ pEelIeHHs], TPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJIy4€HHOE 3HauYeHHEe (PU3NYECKOM BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIM (PU3NUYECKUX METOJIOB,
WCIOJIb3Ysl ONHCAaHWE HCCICNOBAaHUA, BBIICIATH IPOBEPSIEMOE  IPEAINIOJIOKECHHE,
OLICHUBATh MTPaBUJIBHOCTH MOPSIIKA IPOBEIEHUS UCCIEIOBAHMNS, 1EIATh BEIBOBI;
IIPOBOJIUTH OMBITHI IO HAONIOJEHHUIO (QU3NYECKUX SIBICHUH WK (PU3MUECKUX CBOMCTB Tel
(xanuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/AyXa OT €ro o0béma, TeMiepaTypsl,
CKOPOCTH IIPOLECCA OCTBIBAHMS M HATPEBAHMS IPU M3IYYCHMM OT LIBETA H3JIydarolley
(mornouiaromnieil) NOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJbI OT TEMIIEPATYPHI KUAKOCTH U
wiomaau €€ IOBEPXHOCTH, IEKTPU3ALMA Tl M B3aUMOJCHCTBHE DIIEKTPUYECKUX
3apsA70B, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHMTOB, BU3YalU3allds] MAarHUTHBIX MOJIEH
IIOCTOSIHHBIX MarHUTOB, ACWCTBHsS MarHUTHOIO IIOJIS HA NPOBOJHUK C TOKOM, CBOMCTBA
JIEKTPOMArHuTa, CBOICTBA HJIEKTPOABMUIraTelsl IOCTOSHHOTO TOKa): (OPMYJIUPOBATh
IIpOBEpsiEMbIE NMPEAIOJIOKEHHs, COOUpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyJ0BaHNS,
OIMCBIBATH XOJ1 OTIBITA U (POPMYIUPOBATH BBHIBOJIBL;

BBIIIOJIHATh NPSMBIE M3MEPEHMsI TEMIIEPATypbl, OTHOCUTEIBHOW BIAXXHOCTH BO3AYXa,
CHJIBl TOKAa, HANpsDKEHUS C MCIHOJb30BAaHMEM AaHAJOTOBBIX IMPUOOPOB U JATYMKOB
(Gu3nYecKux BEIMYMH, CpPaBHUBATh pPE3YJIbTaTbl M3MEPEHMH C Y4YETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHOW (DM3MUYECKOW BETUYMHBI OT JAPYro ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHUBIIEHUS TPOBOJIHUKA OT €T0
JUIMHBI, IJIOAAW IOIEPEYHOr0 CEYEHUs U YACIBHOIO COINPOTHUBIEHHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYLIErO 4epe3 MPOBOJHUK, OT HANPSIKEHWs] HA MPOBOJHUKE,
HCCIIeIOBAaHUE IOCTEIOBATEIbHOTO U MapajlIeIbHOTO COEIMHEHHH MPOBOJHHUKOB):
IUTAHUPOBATh HCCIIE0BaHUE, COOMPATh YCTAHOBKY W BBINOJHATH H3MEpPEHHs, CIEays



MPEUI0KEHHOMY IUIaHy, (PUKCHpPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCHUMOCTH B BH[E
TabauIl U TPaUKOB, AENaTh BBIBOIBI 110 PE3yJIbTaTaM HCCIIET0BAHMS;

® TPOBOJUTH KOCBEHHBIC HM3MEpEHHS (PU3MYECKHX BEIMYMH (yAeNbHas TEIIOEMKOCTb
BEIIECTBA, CONMPOTHUBICHUE MPOBOJHHMKA, PabOoTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh ~ M3MEPEHMs, COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTaHOBKY, CIeays
MPEI0KEHHON UHCTPYKLMHU, U BBIYUCIIATH 3HAYCHUE BEJTMUMHBI;

e coOmomath TMpaBWia TEXHUKHM Oe3omacHOCTH Tpu paboTe ¢ JabOpaTOPHBIM
o0opyoBaHuEM;

®  XapaKTepU30BaTh HMPUHIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB
C OIIOPOH Ha UX ONHKCAHUS (B TOM UKCIE: CUCTEMA OTOIUIEHUS JOMOB, TUIPOMETp, TapoBast
TypOuHa, amIepMerp, BOJIbTMETD, CUETUHK NEKTPUYECKON SHEpruu,
AJIEKTPOOCBETUTEIbHBIE TMPUOOPBI, HArpeBaTelbHbIE 3IEKTPONPUOOPHl  (IPUMEPHI),
ANIEKTPUYECKHE MPEAOXPAaHUTENH, 3JIEKTPOMArHuT, O3JEKTPOJBUTATENb IOCTOSHHOTO
TOKa), WCIOJIb3yS 3HAHUS O CBOMCTBAX (PU3WYECKUX SBICHUM U HEOOXOIUMBIE
(uznyeckne 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHbBIE IPUOOPHI 10 CXEMaM
U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
NBUTATENb BHYTPEHHErO CropaHusi, »3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI
ANEKTPUYECKUX IIeNel ¢ MOocae10BaTeNIbHbIM U MapaJlIeIbHBIM CO€AMHEHUEM DJIEMEHTOB,
paznuyas ycloBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKHX IIeTIeH;

® TMPUBOAUTH MpUMEpPhl (HAXOOUTh HMHPOpPMAIMIO O MPUMEpPax) MPAKTUYECKOrO
WCIOJIb30BaHUs (U3MUYECKUX 3HAHMM B TIOBCETHEBHOM JKU3HU M oOecreueHus
0€30MacHOCTH TpH OOpaleHHH ¢ TpUOOpaMH M TEXHUUYECKHMMH YCTPOHCTBAMH,
COXPaHEHHUS 3[J0POBbS U COOIIOACHUS HOPM 3KOJOTHYECKOTO MOBEICHUS B OKpYXaloIIeH
cpene;

® OCYUIECTBJIATH MOUCK MHPOpMAIKU (PU3NYECKOTO cofepKaHus B VIHTepHeTe, Ha OCHOBE
MMEIOIUXCA 3HAaHUW M TyTEéM CpPaBHEHUS JIOMOJIHUTENIBHBIX HCTOYHHKOB BBIJCIATH
nH(pOpPMaLIHIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM MU MOXKET ObITh HEJJOCTOBEPHOM;

® CIIOJIb30BAaTh NPH BBIMOJIHEHUU Y4Y€OHBIX 33JaHUM HAYYHO--TIOMYJSIPHYIO JTUTEPATypy
(bu3nyuecKoro cojepkaHus, CIpaBOUYHbIE MaTEpUasbl, pecypchl cetu VHTepHeT, BialeTh
npuéMaMl KOHCIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOU
3HAKOBOW CHUCTEMBI B JAPYIYIO;

e co3laBaTh COOCTBEHHBIC IHCBMEHHBIE U KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOrO COJEp’KaHUs, B TOM 4YHUCIIE
MyOIMYHO MPENICTABISTh PE3yNIbTaThl MPOSKTHOM MU UCCIIEN0BATENIbCKON eI TeNbHOCTH,
IpU 3TOM T'PAMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca (pusmkwy,
COMPOBOXKIATh BBHICTYIUICHHUE MTPE3EHTAIIHEIH;

® [pU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCICIOBAHUN (PU3NYECKHX MPOIECCOB
pacripeniesiaiTh O0SI3aHHOCTH B TpYyIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 33Ja4aMH,
CJIEOUTDH 3a BBIIIOJIHEHUEM IUIAHA IEHCTBUI U KOPPEKTUPOBATH €0, a€KBaTHO OLIEHUBAThH
COOCTBEHHBI BKJaJ B JEATENBHOCTh TPYMIbI, BbICTpaUBaTh KOMMYHHKAaTHBHOE
B3aMMO/IEHCTBHE, IPOSIBIISIS TOTOBHOCTh pa3periaTh KOH(QIUKTHI.

K xoHiy o0ydeHus B 9 Kiacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHUI:



WCIIONb30BAaTh TOHATHUS: CHUCTEMa OTCY€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO IBWXKEHHs, Aeopmarus (ympyras, IJIacTHUECKas),
TpEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTH,
abCOJIIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tea, PABHOBECHE, MEXaHUYECKHE
KoJieOaHus ¥ BOJIHBI, 3BYK, HHPPA3BYK U yIbTPA3BYK, AIEKTPOMArHUTHBIC BOJIHEI, IIIKAJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIOIICHUS, alib(a-, OeTa- ¥ raMMa-u3JIydeHHs], U30TOIIbI, SIJEPHAS DHEPTeTHKA;
paznuuaTh SBJICHHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE JIBUYKECHHUE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE IBWKEHUE, CBOOOTHOE MAJCHUE TEN, PABHOMEPHOE
JBUKEHUE 110 OKPY>KHOCTH, B3aUMOICHCTBUE TEJ, PEaKTUBHOE JIBHKEHHUE, KOJIebaTeIpHOe
JBUKCHHC (3aTYXAIOMIME W BBIHY)KICHHBIC KOJICOAHHS), PE30HAHC, BOJHOBOE JIBIKCHUE,
OTpa)X€HHUE 3BYyKa, MPSMOJIMHENHOE PaclpOCTPAHEHNE, OTPAKEHNUE U MPEIOMIIEHUE CBETA,
MIOJIHOE BHYTPEHHEE OTpaXKEHHE CBETA, pa3jlo’KeHUE Oeloro CBeTa B CHEKTP U CIIOKEHHE
CHEKTpaJIbHBIX  I[BETOB, JIUCIIEPCUS  CBETA, €CTECTBEHHAs  PaJUOAKTHBHOCTD,
BO3HUKHOBEHHME JIMHEWYATOTO CIIEKTpAa H3JIYYCHHs) IO ONHCAHUI0 HX XapaKTePHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOLIUX JaHHOE (PU3NUECKOE SBIICHNUE;
pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DM3MYECKUX SBJICHUU B OKpyXKaromem Mmupe (B
TOM 4YHCIIe (U3NYCCKUE SBJICHUS B NPHUPOJC: NMPHUIUBBI U OTIMBBI, JBIKCHUE TUIAHET
ConHeYHOM CHCTEeMBI, PEAKTUBHOE JBWIKEHUE KUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO, IIBeTa Te,
ONTHYECKUE  SIBJICHUS B  MpPUpPOJE,  OHWOJIOTHYECKOE  JCWCTBHE  BHUIAUMOTO,
YIbTPaHOIETOBOTO U PEHTTEHOBCKOTO M3JIYU€HUH, €CTECTBEHHBINH PaTHOAKTUBHBIN (POH,
KOCMUYECKHE JIy4d, paJUOAKTUBHOE W3JydeHHE NPUPOJIHBIX MHUHEPAJOB, JAEWUCTBUE
paAMOAKTUBHBIX HW3JIyY€HUH Ha OpraHu3M 4YeloBeKa), MHpH 3TOM IEpPEBOJUTH
MPaKTUYECKYI0 3a/lady B Y4YeOHYIO, BBIJCISTH CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKH)
(hbUBUYECKUX SIBJICHU;

OTHCHIBATh M3YyYEHHBbIE CBOMCTBA Tel M (U3UYECKHE SBJICHMS, HCMONIb3Yys (prusnueckue
BEITMYMHBI (CpeqHSsi U MTHOBEHHAs CKOPOCTh Tela IpU HEPaBHOMEPHOM JBUKCHUH,
yCKOpEHHE, NepeMeleHIe, MyTh, YIII0Bas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CUIIa
TSOKECTH, YCKOPEHHE CBOOOTHOIO MaJCHHUS, BEC Teja, UMIYJIbC Tea, UMITYJIbC CHJIBI,
MexaHuyeckas paboTa M MOIIHOCTb, NMOTEHLMAJIbHAs SHEPrus Teja, MOJHATOrO Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAlbHAsl BSHEPrusi CXKATOM NPYKUHBI, KUHETUYECKas
SHEprus, MoJiHas MEXaHUYECKasi SHEPTHUs, NMEepHOJ U YacToTa KojeOaHUH, AJMHA BOJIHBI,
IPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTeNb MPEIOMIICHHS CPe/Ibl), IPU
OTMHMCAHWU TPABWIBHO TPAKTOBATh (PU3WYECKUH CMBICT HUCHOJb3YEMbIX BEJIUYUH,
0003HaYeHHs] M €AWHULBI (U3NYECKUX BEIUYHH, HAXOAUTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYIO (PU3UYECKYIO0 BEIUYHMHY C JAPYTUMHU BEIHMUYMHAMU, CTPOUTH IPaQUKU U3Y4EHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKHUE SBICHHUS U TPOIECCHI, UCIOJB3Yys 3aKOH
COXPaHEHHUS DHEPTHM, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHIIUI CYIEPHO3ULIUU CHUJI,
MIPUHIIMI OTHOCUTENBbHOCTH ['anumiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYIIbCa,
3aKOHBI OTPAXKEHHSI U MIPETIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO
Yycell MPHU SIIEPHBIX PEAKIHsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMMChIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;



OOBSICHATH (PU3MUYECKHE MPOLECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO--CICACTBEHHBIC CBS3H,
CTPOHTH OOBSICHEHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpOi Ha 2—3 M3y4EHHBIX CBOMCTBA
(bu3nvecKuX ABICHUN, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIe 3aa4 (OMMPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCTIOIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3BIBAIONINE (PH3UUECKUE BEIMIMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJaud 3alUCBhIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIOMIME WM H30BITOYHBIC
JaHHBIC, BBIOMpATh 3aKOHBI M (OPMYINBI, HEOOXOIUMBIE JUIS PELICHHS, MPOBOAUTH
pacy€Thl ¥ OI[CHUBAThH PEATMCTHYHOCTH MOJIYYeHHOTO 3HaUCHUS (PU3UUECKON BEIINYHHEI,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELINTh MPU MOMOIIU (PHU3UIECKUX METOJIOB,
WCTIONb3ysl OMUCAHWE WCCICAOBAaHUS, BBIACHATH IPOBEPSEMOE  IPEAINOJIOKECHHE,
OIICHUBATh TMPABWJIBHOCTh TMOPSAKA TPOBEICHUS WCCIEIOBAHMS, JelaTh BBIBOBI,
WHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHHUIA 1 OIBITOB;

MIPOBOJIUTH OTIBITHI TIO HAOIOJCHUIO (DPU3NIECKUX SIBICHUH WM (PU3HMYECKUX CBOWCTB TEI
(m3ydyenue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS DHEPTUH, 3aBUCHUMOCTH
nepruoja KojeOaHuid MPYKMHHOTO MasTHUKA OT MAaccChl rpy3a M KECTKOCTH TPYKHUHBI U
HE3aBUCUMOCTh OT aMIUIMTYIbl MaJbIX KOJICOAHWH, MPSIMOJIMHEHHOE PacIpOCTpaHECHHE
CBETa, pa3lioyKeHHe OEJIOro CBETa B CIIEKTP, U3YYSHHE CBOWCTB M300paXCHHS B INIOCKOM
3epKaJie W CBOMCTB H300paXe€HUs TpenMeTra B coOuparoliell JnMH3e, HaOIIoACHUE
CIUTOITHBIX W JIMHEHYATHIX CIIEKTPOB M3JIYYEHUS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY
13 W30BITOYHOTO Habopa OOOpPYIOBaHWs, OMHCHIBATH XOJ OMNBITA W €r0 Pe3yIbTaThl,
(hopmMyIUpOBaThH BBIBOJIBI;

MPOBOJUTh NPHU HEOOXOAMMOCTH CEpHUI0O MpPSMBIX H3MEpPEHUH, OMNpeAensis cpeaHee
3HAQYCHHE U3MEpAeMOi BeMWYMHBI ((OKYCHOE pacCTOSTHHME coOuparomeld JIMH3bBI),
000CHOBBIBATH BBIOODP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCHUMOCTh MyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JABMKEHUU
0e3 HaualbHOW CKOPOCTH, Mepuojia KoieOaHUi MaTeMaTH4YeCKOro MasTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTU yIJIa OTPa)KEHUS CBETa OT yrja MaJeHus U yriia mpejJoMIICHUS OT
yria majeHus): IUIaHUPOBaTh HCCIIEIOBAHHUE, CaAMOCTOSITENIBHO COOUpaTh YCTaHOBKY,
(bukcupoBaTh pe3yibTAThl IMOJTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJIE
TabNuI ¥ rpauKoB, JIeaTh BHIBOJBI 110 PE3Yy/IbTaTaM HCCIIETOBAHMUS;

MIPOBOJUTh KOCBEHHBbIE HW3MEpPEHUS (UINYECKUX BEIWYUH (CPEAHSAsI CKOpOCTh U
YCKOpEHHUE Tella MPU PAaBHOYCKOPEHHOM [IBXKEHUH, YCKOpPEHHE CBOOOTHOTO MaeHMS,
KECTKOCTh TPYKUHBI, KOIPPHUIMEHT TpPEeHUs CKOIBbXKEHHUs, MEXaHuuyeckas pabora u
MOIIIHOCTh, YaCTOTa M MEPHOJ KoJeOaHU MaTeMaTHUeCKOrO U MPY>KUHHOTO MasTHHKOB,
ONTHUYECKAsl CHJIa COOMPAIOIIEH JIMH3bI, PaAMOAKTUBHBIN (POH): IIIaHUPOBATH U3MEPEHUH,
coOuparh OSKCIEPUMEHTAIbHYIO YCTAHOBKY U  BBINOJHATH HW3MEpPEHUs, CIeays
MPEIIOKEHHOW HMHCTPYKIIMM, BBIYUCIATH 3HAUEHHWE BEIWYMHBI W aHAJU3UPOBATH
MOJTy4eHHBIE PE3YIbTAThI C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHHIA;

coOmogaTh MpaBUia TEXHUKM Oe3omacHOcTH Mpu  paboTe ¢ JabOpaTOPHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE MPU3HAKUA M3YyYCHHBIX (PM3MUECKUX MOJENEi: MaTepraibHas TOUKa,
abCoJIIOTHO TBEPJOE TENO, TOYSUHBI UCTOUHHUK CBETA, JIyd, TOHKAs JIMH3A, IUIaHEeTapHas
MOJIeNlb aTOMa, HYKJIOHHAs MOJIeTTb aTOMHOTO SIJIpa;



XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS U3YyYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOPOM Ha UX ONUCAHMSI (B TOM YMCIIE: COUAOMETP, JaTUUKHU [10JIOKEHMSI, PACCTOSHUSA U
YCKOPEHHUS, PAaKeTa, 3XOJOT, OYKH, MEPUCKOMN, (oToammapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOIl, JI03UMETp, Kamepa BuiabcoHa), HCHONB3Yys 3HAHUA O CBOMCTBax
(bu3nYeCKUX ABICHUH U HEOOXOJMMbIE (PU3UUECKUE 3aKOHOMEPHOCTH;

HCIO0JIb30BATh CXEMbl U CXEMaTUYHbIE PUCYHKM H3YYEHHBIX TEXHMUYECKUX YCTPOICTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IPU PELIEHUH Y4eOHO--
MPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBI UIA MOCTPOCHHS HM300paXEHUH B IIOCKOM
3epKaJie ¥ coOMparomieit TuH3e;

MPUBOJUTh HpUMEphl (HAXOAUTh HH(OpPMALKMIO O IpUMEpax) MPaKTUYECKOTO
WCTIONb30BaHUsl (U3MUECKUX 3HAHWKA B TOBCEIHEBHOM IKM3HH IS 0OecredeHUs
0e30MacHOCTH Tpu OOpalleHuH ¢ npudopaMM M TEXHUYECKHMMH YCTPOWCTBaMU,
COXPAaHEHHUS 3JI0POBbS U COOIIOACHUS HOPM 3KOJOTUYECKOTO MOBEICHUS B OKpYXKalOIIeH
cpene;

OCYILECTBIATh NOUCK HH(popmanuu ¢uznyeckoro cojaepxkanusi B VHTepHeTe,
CaMOCTOSITENIBHO  (OPMYNIHPYsl TOWUCKOBBIM 3alpoc, HAXOAWTh NYTH OINpeAeTeHUs
JOCTOBEPHOCTH TOJYYEHHOW MHPOpPMAIMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCI0JIb30BAaTh MPU BBIOJHEHUU YUEOHBIX 3a/laHUi HaydHO--TIOMYJISIPHYIO JHUTEpaTypy
(buznyecKkoro coaep:KaHus, CIpPaBOUYHbIE MaTepuaibl, pecypchl cetu VMHTepHeT, BiaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOPMAIMM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX  HMCTOYHUKOB  (PU3MYECKOTO  COAEp)KaHUs, IMyOIMYHO IpPEICTaABIATh
pe3ysbTaThl NMPOEKTHOM WM HCCIENOBATEIBCKOM JESATEIBHOCTH, IPU 3TOM TI'PaMOTHO
WCIIOJb30BaTh M3yYEHHBIM TOHATUWHBIN ammapar Hu3ydaeMoro paszaena (usuku u
CONPOBOKJATh BBICTYIUIGHHE IIpe3eHTalued ¢ ydy€ToM OCOOEHHOCTEW ayAuTOpUHU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne | HaummeHoBaHme
(uudpossbie)
n/ pa3e/ioB M TeM Bcer | Kontpoibn IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThl ue padoThl
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
bu6mmoreka [{OK

®du3uKa - HayKa O

1.1 2 0 0 https://m.edsoo.ru/7f416
MIPUPO/IE
194
. bu6mmoreka [IOK
1.2 2 0 1 https://m.edso0.ru/7f416
BCIIMUYNHBI
194
EcrtecTBeHHOHay4YH bubnuoreka [IOK
1.3 BIA METOJT 2 0 0 https://m.edso0.ru/7f416
MMO3HAHUSI 194
Hroro mo pazueny 6

Paspnen 2. IlepBoHayanbHbIe CBeICHUS! O CTPOCHHH BellleCTBA

Crpoctiie bu6moreka [IOK
2.1 TPOCHH 1 1 0 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrmkeHue u bu6moreka [IOK
2.2 B3aMMOJIENCTBHE 2 0 1 https://m.edsoo.ru/7f416
YaCTHII BELIECTBA 194
ArperaTHblie bubnuorexa [JOK
2.3 COCTOSIHUS 2 0 0 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
M bubmuoreka [JOK
3.1 CXAHITICCROC 3 0 0 https://m.edsoo.ru/7f416
NBIDKEHUE
194
MHeomis. Macea bubmuoreka [JOK
3.2 CPHIE, Macea, 4 0 3 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmoreka [JOK
3.3 Cuna. Bunsl cun 14 1 1 https://m.edso0.ru/7f416

194
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Hroro no pazgeny 21
Pa3nen 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB
[laBiienue.
I1
;peeuaqa bu6mmoreka [{OK
BIICHUSI
4.1 A 3 0 https://m.edsoo.ru/7f416
TBEPJBIMU TEIIAMH,
194
KHUJTKOCTSIAMU U
razamu
— bu6mmoreka [IOK
4.2 5 0 https://m.edsoo.ru/7f416
WKHUJKOCTH
194
bubmmoreka [{OK
A
4.3 vocheproe 6 0 https://m.edsoo.ru/7f416
JlaBJICHUE
194
[evictBue
KUJIKOCTH U Ta3a bubmmorexa LIOK
4.4 8 ,_ 7 1 https://m.edsoo.ru/7f416
Ha MOTPYKEHHOE B
194
HUX TEJIO
Hroro mo pazgeny 21

Pa3znen 5. Pabora u MOIIHOCTB. JHeprus

Pa6orta bubnuorexa [JOK
5.1 e 3 1 https://m.edsoo.ru/7f416
MOIIHOCTh
194
IIpocTeie bubnuorexa [JOK
52 | P 5 0 https://m.eds00.ru/7f416
MEXaHU3MBI
194
Me e bubnuorexa [JOK
5.3 exaan e 4 0 https://m.edsoo.ru/7f416
SHEPrUs 104
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO
YACOB I10 68 4
[TPOTPAMME



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

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. TennioBble siBJIeHUSs
Crpoenue u bubnuotexa [JOK
1.1 CBOWCTBA 7 0 0 https://m.edsoo.ru/7f418
BEIIECTBA lce
TermoBLLe bubmmoreka [{OK
1.2 21 1 2 https://m.edsoo.ru/7f418
TIPOIIECCHI
1ce
Hroro mo pazueny 28
Pazgea 2. DuiekTpudecKkue 1 MATHUTHBIE SIBJICHUSA
DIIEKTPUYECKHE
3apsbl. bubnuotexa [JOK
2.1 3apshDKeHHBIC 7 1 0 https://m.edsoo.ru/7f418
TeJIa U UX 1ce
B3aMOJEHCTBUE
[TocTostHHBIH bu6moreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 1 2 https://m.edsoo.ru/7f418
TOK lce
MarHHTHEL bu6moreka [IOK
2.3 6 1 1 https://m.edsoo.ru/7f418
SIBJICHUS
1ce
DJIEKTPOMAarHuTH bubmmorexa LIOK
2.4 P 4 0 1 https://m.edsoo.ru/7f418
ast MHTYKITUS
1ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I10 08 4 0

I[TPOTPAMME
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9 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpoubn IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
M
B:::}I;:z:(oe bu6mmoreka [IOK
1.1 A 10 1 1 https://m.edsoo.ru/7f41a
CIocoOBI €ro
4a6
OTIMCAaHMS
Bzaumoneiictrue bubmmorexa [HOK
1.2 A 20 1 1 https://m.edsoo.ru/7f41a
Tel
4a6
3AKOHET bubmmoreka [{OK
1.3 10 1 0 https://m.edsoo.ru/7f41a
COXpaHEHUS
4a6
Hroro mo pazueny 40
Pa3nen 2. Mexann4veckue KoJjge0aHusi M BOJTHBI
MexaHnn4deckue Bubmmorexa [IOK
2.1 7 0 1 https://m.edsoo.ru/7f41a
KoJieOaHus
4a6
MexamiecKie bu6moreka [IOK
XaHUYIECKU
2.2 8 0 0 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro mo pazgeny 15

Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

Oagii?eorarHHTH bu6mmoreka [JOK
3.1 6 1 1 https://m.edsoo.ru/7f41a
ANIEKTPOMArHUTH
4a6
bI€ BOJIHBI
Utoro no pazneny 6
Pa3nen 4. CBeToBbBIE SIBJICHHS
3aKOHBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHH 6 1 1 https://m.edsoo.ru/7f41a
s CBeTa 436
4.2 JIMH3BI 1 5 0 1 bu6mmoreka [JOK
' OIITHYECKUE https://m.edsoo.ru/7f41a
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puOOpHI 4a6
Paznoxenue bu6mmoreka [{OK
4.3 Oenoro cBeTa B 3 https://m.edsoo.ru/7f41a
CIIEKT] 4a6
Hroro no pazgeny 15

Paznena 5. KBantoBble iBJIeHUA

Hcnyckanue u

bu6mmoreka [IOK

5.1 ITOTJIOIIEHHE 4 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoene bubmmoreka [{OK
5.2 6 https://m.edsoo.ru/7f41a
aTOMHOTO sJ1pa
4a6
Sneprsie bubmmoreka [{OK
5.3 peakiu 7 https://m.edsoo.ru/7f41a
4a6
Hroro no pazneny 17

Pa3nen 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb

[ToBTOpEHME N
0000meHne bu6mmoreka [IOK
6.1 COJICPKAHHMS 9 https://m.edsoo.ru/7f41a

Kypca GU3MKA 3a 436
7-9 xnace

Hroro mo pazgeny 9

OBILEE

KOJIMYECTBO 102

YACOB I1O

I[TPOTPAMME
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