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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uMke Ha YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHuUs
COCTaBJICHAa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (eaepanbHOi paboueii MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenopaBanusi yueoHoro npeamera «Dusukay.

Copnepxanue mnporpamMmbl 1o (GU3MKE HamnpaBlieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaIOIIMXCA U OPraHu3aluio HU3y4deHUs
¢u3MKK Ha AEATETbHOCTHOW OCHOBe. B mporpamme mo Qu3uke y4YHTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpenmera B peanusauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHaBIMBAET paclpesesieHne yueOHoro MaTepuana
o rogam oOydeHus (1o KjaccaM), IpeajaraeT NpuMEpHyI0 MOCIeq0BaTEIbHOCTh
M3YYCHHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACP)KaHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEHN 00y4aroIuxcsl.

[TporpamMma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUA METOAMYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueil mporpaMmbl IO y4eOHOMY MPEAMETY.

®duszuka SABISETCS CHCTEMOOOPA3yOIIUM JUISI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOLIECCOB
U SBIICHWM, M3y4aeMbIX XUMHEH, OHOJOTHEH, acTpoHOMHUEH U (DHU3NUECKOM
reorpaduell, BHOCUT BKJaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa,
MpEeoCTaBsieT Haubojiee sCHbIE O0O0pasibl MNPUMEHEHUS] HAy4YHOTO MeEToja
MO3HAHMS, TO €CTh CII0Cc00a MOTyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
MHTepeca K HayKe y 00yJarommxcsl.

Wzydyenne ¢u3ukn ©Ha 0a30BOM ypOBHE TMPEATNONAaracT OBIAJCHHE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIMIMMH E€CTECTBEHHO-HAYYHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSCHATH SBJICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAy4YHOTO MCCIICAOBAHNUS;

e UWHTEPIPETHPOBATH  JAaHHbBIE W  HCIOJB30BaTh  Hay4dHBIC
JI0Ka3aTeNbCTBA AJIs OJTyYEHUS BHIBOIOB.

[enmn wusyueHuss (U3MKU HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenogaBaHus ydeOHoro mnpenmera «dusuka» B
oOpasoBarenbHbIX opranu3amnusax Poccuiickoit ®enepamnuu, peamu3yroNux
OCHOBHbIE 00111€00pa30BaTeIbHbIE MPOTPAMMBbI, YTBEPKIEHHON pellIEeHuEM



Konnernn MunucrepcrBa npocsenienus Poccuiickoit @eaepaunu (IpoTOKOII OT 3
nekadbps 2019 r. Ne [1K-4BH).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHue HMHTEpeca W CTPEeMIICHUS OOy4alomMXCsi K HayqYHOMY
U3yYEHHUIO TPUPOABI, Pa3BUTHE HUX HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HAHUA U (popMHpOBaHUE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEICTaBICHUA O poyid (U3MKHU JJIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTmkeHne 3THX IeJied MporpaMMbl MO (pU3WKe Ha YpOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHue 3HaHUW O JAMCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;
NpUOOPETEHUE YMEHUI ONMUCHIBATh U OOBACHATH (DU3WUYECKHUE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;
OCBOGHHE METOJIOB pEIICHUs TMPOCTEUINX pacdE€THBIX 3a7ad ¢
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HAONIOAATh MPUPOIHBIC SIBICHUS W BBITOJTHATH OTBITHI,
JabopatopHble pabOThl M AKCIHEPUMEHTAJIbHBIC  HUCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;
OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHus,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MHPOPMAIIHH;
3HAKOMCTBO cO chepaMu NpodheCCUOHAIBHON JAeATeTbHOCTU, CBI3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiaacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Henelio).

[Ipennaraemsiii B mporpaMMe mo (GU3MKE MepedeHb JabopaTOpHBIX padoT |
OTIHITOB HOCUT PEKOMEHIAATEIIbHBIN XapaKTep, YIUTENb JIeJIaeT BHIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HMHIWBUAYATHHBIX OCOOECHHOCTEH
00yJaromuxcsi, CMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpeyiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa o (hHU3HKe.



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIEr0 MUPA.

®uszuka — Hayka o npupoze. SBmeHuss npuponabl. OuznyecKkue SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenmuuuHbl. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npubopsl. [lorpemHocTs n3mMepennit. MexxayHapoHasi CUCTeMa €HHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd HM3y4alOT MIPHUPOAY.
EcTecTBeHHO-HAy4YHBIN METOJ TO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 0ObSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SIBJICHUNA ¢ TOMOIIBIO MOJEEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue NpuOOpHl U MpoLEeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpezneneHue UEHbI JEIEHUS IIKaIbl K3MEPUTEIBHOTO Mprudopa.
2. HM3mepeHue paccTossHUM.
3. H3mepenue o0bEéMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepOB MAJIBIX TE.
5. M3mepenue temmeparypbl IpU NOMOIIM >KUAKOCTHOTO TEPMOMETPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE T'MIIOTE3BI: NAIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0Jbllle, 4eM OOJbIlIe BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeIeHHUsI 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJIbl, HMX pa3Mepbl. ONbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne wyactur BemiecTBa. C(CBA3b CKOPOCTH [JBWXKEHUS 4YaCTHI[ C
TeMmreparypoil. bpoyHoBckoe nBmwkeHue, auddysus. BzaumopaeicTBue 4YacTHIL
BEILECTBA: IPUTKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTtammyeckux) Ten. B3auMoCBsSI3b MEXIy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmrogenue 6poyHOBCKOTO JABUKEHUSI.



2. Habmonenue nuddysum.
3. HaGOmionenue ~ siBneHHM,  OOBACHSIONIUXCA ~ MPUTSHDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie padbomol u onvimot.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCHOIb30BAaHUEM

dboTtorpaduii).
2. OmbITHI IO HAOJTFOCHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBH:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHsIsi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKECHUS.
SlBnenune wuHepuuu. 3aKOH MHEpLUU. B3auMonelcTBHE Ten Kak MPUYHAHA
W3MEHEHHSI CKOPOCTH JBWKEHMS Ted. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE
o0BbEMa BellecTBa.
Cuia kak xapakTepucTuka B3aumozehcTBus Ten. Cuiia ynpyrocTd U 3aKoH
I'yka. M3mepenue cuwibl ¢ MOMOIIBIO JUHAMOMETpA. fIBJICHUE TATOTCHUS U CHJIA
TskecTH. CHJla TSKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crioxenne
CUJI, HAPABJIEHHBIX O OJHOW IpsiMOi. PaBHOnelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKoJIbKEHHS U TPEHUE NOKOs. TpeHue B MPUpPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaGmonenue MexaHMYeCcKOro IBHXKEHHS Tela.
2. H3mepenune CKOPOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaOmronenue siBneHus MHEPIIHH.
4. HalGmoneHre u3MEHEHUs! CKOPOCTH TIPU B3aMMOICHCTBUM TEJ.
5. CpaBHEHHE MaccC IO B3aUMOJICCTBUIO TEIL.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHON NPSIMOA.
Jlabopamopnwie padbomol u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajee).

2. Ompenenenue cCpeiaHE CKOPOCTU CKOJIBKEHMSI OpyCKa WM IIapuKa Mo
HAaKJIOHHOM IUIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TeA.

4. OmbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsKeHUs (1aedhopmarivm)
MPY>KUHBI OT MIPUII0KEHHOM CHUJIBI.

5. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
Beca TeJla U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaByienne TBEPABIX TeJl, AKUIKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBeTTUYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa oT oObéMa, Temmeparypbl. Ilepegaua naBneHus
TBEPABIMU TEJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackans. ITHeBmartuueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUAKOCTH OT TNIyOMHBL. ['HIpocTtaTuyeckuii
napajgokc. Coolbuaromuecs: cocyibl. [ uapaBInyecKue MeXaHu3Mbl.

Atmocdepa 3emun U atmocdepHoe napieHHe. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymrHOW oOonouku 3emu. OmbiTr Toppuuermmm. M3mepenue aTtmocdepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxornaBanue.

Jlemoncmpayuu.

o vk w N e
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3aBHUCUMOCTB JAABJIEHUs ra3a OT TEMIIEPATYPHI.

Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

I'mapaBamyeckunii mpecc.

[IposiBieHne necTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMA MOTPYKEHHON YacTu
T€Ja U IJIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAJIKUBAIONIECH CUJIbI BECY BHITECHEHHOM JKUJIKOCTH.
YcioBue miaBaHus TeN: IUIABAHUE WIIA MOTPYKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEMN TENA U JKUIKOCTH.

Jlabopamopnvie padbomot u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyKEHHOHN B
JKUJKOCTb YaCTH TeJla.

OnpenenieHue  BBITAJKUBAIOIICH  CHJIBI, JEUCTBYIOIIEH Ha  TeJO,
MOTPYKEHHOE B KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJKMBAIOLIEH CHIIBI,
JEUCTBYIONIEH Ha TEIO0 B IKHUAKOCTH, OT 00bEMa MOTPYyKEHHOU B
YKUJKOCTb YaCTH TEJIA U OT IJIIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanne apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOAKM U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIIHOCTh. DHEPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHre npaBuiIa paBHOBECHUS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre 0JHOrO BUAA MEXAHUYECKOW S3HEPTUU B APYTOi. 3aKOH COXpPaHEHUS
DHEPIUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomol u onvimol.

1. Omnpenenenue padOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBM)KEHUHU Tela

10 TOPU30HTAIBHON IIOBEPXHOCTH.
2. HccnenoBaHue yCcinoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl Hak1OHHON IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SJHEPTUH.
8 KJIACC

Pa3nen 6. TensioBble siBJeHHS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKECHUM MOJEKYJIIPHO--KHHETUYECKON TEOPUHU.
CmauuBaHKe U KalmWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIKO TEIIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHsist sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW SHEPIUH:
Terionepeaaya u COBEPIIICHUE paboOTHI. Bup TeIUIonepeaaym:
TETUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYEHHUE.

KonudecTBo TemnoThl. YenpHash TEIJIOEMKOCTh BEIIEeCTBA. TeMaoo0OMeH U
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TeruioBoro Oanadca. IlmaBnenune wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JIbHAsA TEIUIOTA IUIABJICHUSI.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenuwe. YaenpHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHIEHUS OT aTMOC(HEpHOTro
JABJICHUSI.

BnaxxHocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPaHHUs.

[Tpunuuner pabotsl TeroBeix ABurateneit KIIJ[ TemmoBoro asuratess.
TerutoBble IBUTATEIN U 3a1IATA OKPYKAIOIIEH CPEbL.

3aKOH COXpAaHEHUS U IPEBPAIIEHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO ABUKEHHUS.



AR

Ha6nronenue nuddysun.

HabGumonenue siBineHnii CMauuBaHUs U KaTWJUISIPHBIX SIBICHUH.
HabitoieHue TemnnoBoro pacimpeHus Tel.

W3MeHeHne naBlieHUs ra3a Mpu U3MEHEHUM 00bEMa W HarpeBaHUM WIIU
OXJIaXKICHUH.

IIpaBuna u3MepeHus TemrepaTypsl.

Buae! Tenmonepenaymn.

OxJax1IeHue NpU COBEPIIEHUN PAOOTHI.

Harpeanue npu coBepiiieHnH paOdOThl BHEIIHUMU CUIIAMHU.

. CpaBHEHHE TEIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

. HabmroieHue kurenus.

. HaOiroteHne mocTostHCTBa TeMIIEPATYPhI ITPH IJIaBJICHHH.
13.

Mopenu TenJI0BbIX ABUTATEIICH.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYIISIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OneIThl 1O HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHMs BO3AyxXa B OAJJIOHE LINIPUIIA.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJIEHUS BO3/yXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOUKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOnronenne u3MEHEHHST BHYTPEHHEH OSHEpPrud Tejla B Pe3yJibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON U
ropsiue BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOM  MpH
TEII000MEHE C HArPEThIM METAJUIMUECKUM LIUIIUHIPOM.

Onpenenenue yaenbHON TEIIIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ncnapeHusl.

Ornpenenenre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TEIIOTHI MIABICHUS JbJA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JeKTpUUECKUX 3apsaoB. BzaumopeictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTB  CHJIBI  B3aMMOJEHCTBHS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY T€JIaMu).

Onekrpuyeckoe mnoiie. Hanpsoxk€HHOCTH anexkTpuyeckoro mnonis. [IpuHiun
CYTNEPIIO3ULIMH STEKTPUUYECKUX TOoJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpoBomHMKM W JIHUAJIEKTPUKUA. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
HcTrouHnky MOCTOSTHHOTO ToOKa. JIEHCTBUSA SIIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KHUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuima Toka.  DIJIEKTPHUYECKOE  HANpsSKEHHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
s ydactka uenu. llocnenoBarenbHOe M mapajliebHOE — COEIUHEHHE
IPOBOJHUKOB.

PaGora ©u MOIIHOCTH 3NEKTpUYECKOTO ToOKa. 3akoH J[xoyns—Jlenua.
DneKTpuYecKre IenH U MOTPEOUTENN dEeKTpuIeckor 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHUTHL.  B3auMonelcTBME  TMOCTOSHHBIX  MAarHUTOB.
MaruutHoe none. MarHuTHoe 1osie 3eMIId U €ro 3Ha4eHue JJis )KU3HU Ha 3emiie.
OmeiT  Opcrena. MarHuTHoe TOJIE  DJIEKTPUYECKOro Toka. [IpumeHeHwne
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISl HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKAa. VCHOJb30BaHUE 3IIEKTPOJIBUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snekTpoMaraHuTHOW MHAYKUUU. [IpaBuiio Jlenua.
DIIEKTPOTEeHEePaToP. CrniocoOb1 ITOJTyYEHHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.
JIBa poza 3JEKTPUYECKUX 3apsIA0B U B3aUMOICUCTBUE 3aPSIKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBHE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsA MHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apSAI0B.
[IpOoBOHUKY U JUDIICKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
HcTouHnKM TOCTOSSHHOTO TOKA.
JIeHCTBUS DIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B AKUJKOCTH.
. 'a30BB11 pa3ps.
. 3MepeHune cuitbl TOka aMIIepMETPOM.
. I3MepeHune 2eKTpruIeCcKOro HaIpsKEHNSI BOJIBTMETPOM.
. Peocrar 1 marazusa conpoTUBIICHUM.
. BzaumoiericTBrEe NOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXXHOCTH PA3ICIICHUS ITOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarHuTtHoe 1oJje ToKa. JJeKTPOMAarHHuT.

JleficTBE MarHUTHOTO T0JIs1 HA TIPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

UccnenoBanue sSBIEHUS SIEKTPOMATHUTHOW UHIYKITUU.

OnbiTel Dapajes.

3aBUCHUMOCTh HamNpaBJCHUsS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol.

1.

o v k& w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJIIOMCHUIO DJJICKTPU3AIMK  Tel HHAYKIUEH W TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEMCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH H
JTIAJIEKTPUKHU.

COopka 1 nmpoBepka pabOThI AJIEKTPUUECKOM 1IETH MOCTOSTHHOTO TOKA.
N3mepenue u perympoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAPSIKEHUS HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb DIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JIMHBI, IUIOMIAJAX TONEPEYHOIrO
CEUYEHHMS U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHHUS HANPHKEHUW TPH MOCIEAOBATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Jisd CHJIbBI TOKAa MNpPH MapajuieIbHOM COCAUHEHUHU
pE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OnpeneneHne MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIACIIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOEHCTBHUS MOCTOSTHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
00bEIMHEHUU U PA3JICIICHUU.

HccnenoBanue AercTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CWJIbl TOKa M HalpaBJICHHUS TOKa B
KaTyLIKE.

18. MI3yueHne AeCTBUSA MarHUTHOTO I10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHcTpynpoBanue 1 n3yueHue padoThl 3JEKTPOABUTATES.

20. U3mepenue KIIJ[ anexTpoaBurarebHOM yCTaHOBKH.

21. OnbITEI IO MUCCJENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCJIEIOBAHNE W3MECHECHMI 3HAYEHUs WM HAIPABICHHUS HHAYKIHUOHHOIO
TOKA.

9 KVIACC

Pa3gen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBwxkeHME. MarepuanbHas Touka. (Cucrema OTcyéra.
OTHOCHUTEIBHOCTh MEXAHUYECKOr0 JBH)KEHHA. PaBHOMEpHOE MpPsSMOIMHENHOE
nerkeHue. HepaBHoMepHOE npsiMONMHENHOE ABHKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe aABmxkeHue. CBOOOIHOE
nageHue. OnbITel ['anumnes.

PaBHOMepHOE ABMKEHUE N0 OKpYyKHOCTU. Ilepron m dacrora oOpamieHus.
JIuneitHas u yrioBast CKOpocTu. LleHTpocTpeMUuTenbHOE YCKOPEHUE.

[lepBsiii 3ax0H HptoToHa. Bropoi 3axkon Herorona. Tpernii 3akon HerotoHa.
IIpyHIMT CyNIEPIIO3UIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHIa
TPEHHUS TTOKOsI, IPYTU€ BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
naneHus. JlBmwxenne maHeT BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue maTepuanbHON TOUkH. AOCONIOTHO TBEpJOE Teno. PaBHOBecue
TBEPJIOTO TeJIa € 3aKPEIUIEHHON OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbee Tena. Mi3menenune nmnyibca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE IBUKEHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa CcHI TSKECTH, YHOPYTOCTH,
TpeHusi. CBsA3b dHEpruu u paboThl. [loTeHnnanbHas 3Heprus Tesna, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIManbpHas SJHEPTHs CKATOU NPy KUHBI. KuHeTnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaGmroneHne MexaHMUECKOro JIBUYKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tel

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHuUe TyTeH U TPACKTOPUN JBUKEHHS OJJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUS TPSMOJIMHENHOTO JIBUKCHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JABUKCHUS.

HabGnronenue nBrkeHus Tela o OKpy>KHOCTH.

Ha6nronenue MmexaHnuecKux SBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Te€la OT MAacChl Tella U ACHCTBYIOIIEH Ha HETO
CUJIBL.

HaGnronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TEN.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUU.

Ileperaya uMIynbca mpu B3auMOAECHCTBUM TEJL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICUCTBUH TEII.

CoxpaHeHue UMITYJIbCA [PU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITYJIbCa MPU a0COJIIOTHO YIIPYTOM B3aUMOJICUCTBUU.
HaOnronenue peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOITHOM MaICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUM MIPU ABMKEHUHU TeJa MO/ 1€MCTBUEM
MPY>KUHBI.

Jlabopamopnsie padbomol u onvimol.

1.

KoHcTpynpoBanue Tpakra JJisi pa3roHa W JajJbHEWIIEro paBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUXKCHUS
[IapyKa Mo HAKJIOHHOMW ITOCKOCTH.

OnpeneneHue yYCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JBMKEHUU 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre kodhpuIrieHTa TPEHUS CKOTBKCHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CUJIbI TPEHUSI MPU PABHOMEPHOM JIBHDKCHUHU Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Ompenenenne  pabOThl  CHJIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a ¢
HCIIOJIb30BAHUEM HENOBMIKHOI'O U MOBIKHOI'O OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS YDHEPTUH.

Pa3zgen 9. Mexannueckue KoJie0aHHUs U BOJIHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEPUOT,
4acToTa, aMIUIMTyAa. MaTteMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPTUH TP KOJIeOATETHHOM IBIKCHHH.

3aryxatomue — KojeOanms.  BeiHYX)AeHHBIE — KoneOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BodH. IIpojonbHbIE H
MONEepeYHble  BOJHBI. JIMMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnyeckre BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xoseOaHuil Te€d o AEUCTBUEM CHUJIBI TSHKECTH U CHUJIBI
YIOPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTU U HA MIPYKUHE.

HaOntonenue BoIHYKICHHBIX KOJIEOAaHUM U pe30HaHCa.

Pacnpoctpanenue npo10IbHBIX U TOTIEPEYHBIX BOIH (Ha MOJICTIH).

Habmronenune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30OHAHC.

Jlabopamopnwie padbomot u onvimol.

1. OmpenenieHWe YacTOThl M TMEpUoja KoJieOaHUM MaTeMaTU4YecKOro
MasTHHUKA.
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2. OmpeneneHue 4acTOThl U EPHOJa KOJeOaHUN PYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJEOAHUN MOJBEUICHHOIO K HUTH
rpy3a OT JAJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI IPYKUHHOTO MasgTHHKA
OT MAaccChl Irpy3sa.
5. IIpoBepka HE3aBUCUMOCTHU MepuoJia KoJeOaHU! Tpy3a, MOJBEUIEHHOIO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JAECMOHCTPUPYIOIIHME  3aBUCUMOCTb TNEepHoJa  KoJieOaHU
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOIHOIO MaIeHUS.
Pa3nea 10. DiiekTpoMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJ€.  DJIEKTPOMAarHuTHble  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »smeKTpoMarHUTHBIX BOJH. Vcmonb3oBaHMe
AJIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomarHuTHas npuponaa csera. CKopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimot.

1. 3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBas  mopens  cBera.  Hcrounmkm  cBera.  [IpamonuHenHoe
pacrtpoctpaneHue ceera. 3atMenus ConnHna u JIynel. Otpaxkenne ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBerta. [lomHoe BHyTpeHHEe
OTpaXeHHE cBeTa. lcrmonap30BaHWME TIOJMHOTO BHYTPEHHErO OTPaXEHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom onywedt B JsmH3e. Ontuueckas cuctema Qoroanmnapara,
MUKpOCKOINa M Tejeckona. [7a3 kak omntudeckas cucrema. bim3opykocTs u
JNaTbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

1. IlpssmonnHENHOE pacpOCTPaHEHHUE CBETA.

2. OtpaxkeHue cBeTa.

3. Tlomyuenune n3o00pakeHHl B IIOCKOM, BOTHYTOM U BBITYKIIOMO alc



4. TlomyueHune n300paxeHuil ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUYECKOW CHIIBI COOMparoIien
JIMH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmBITBI TIO BOCHPHUATHIO I[BETAa MPEIMETOB MpU HUX HAOIIOACHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIC IBJICHHUA.

OmnbiTel Pe3epdopaa u mnanerapuas moxaens atoma. Mojens aroma bopa.
Wcnyckanue u normoiieHue ceera aroMmoMm. KBaHThl. JInHelyaThie ClIEKTPHI.

PamnoaktuBHOCTE. ANb(a-, 6eTa- 1 raMma-u3nydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wojens artoMmHoro snpa. M3ortombl. PammoakTuBHBIE
npespaiienus. [leproa nmomaypacnajga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMs 3apsIOBOIO U MAacCOBOTO YHCE].
OHeprus CBsA3M aTOMHBIX saep. CBA3b MacChl U dHepruu. Peaknnm cuHTe3a H
nenenus suep. Mcrounnku 3ueprun CostHIa U 3BE3 .

AnepHas sHepretuka. JleMCTBUS paJMOaKTUBHBIX H3JIyYEHUH Ha >KUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOLICHUS.

2. CnekTpsl pa3JInYHBIX Ta30B.

3. CnekTp BoAopo/a.

4. HalGmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZHPYIOIIUX U3ITYyUCHUH.

6. Perucrpanus uzirydeHHs IPUPOJHBIX MUHEPAJIOB U IIPOLYKTOB.

Jlabopamopnwie padbomol u onvimol.

1. HalmroneHue CrulomHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. W3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpHUTENBEHO--00001AIOLINI MOTYJIb IPEIHA3HAYEH AJIsl CUCTEMAaTH3aLUH
u  0000meHus TPEAMETHOTO  COACpKaHWS W OMbITa  JIEATEIHLHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY T'OCYJAapCTBEHHOMY »5K3aMeHY Mo ¢u3uke s oOydarouiuxcs,
BBIOpABIIMX 3TOT YUEOHBII peIMET.

[Ipu mM3ydeHUH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeYUBAETCS JOCTUKEHHUE MPEAMETHBIX U
METANpeMETHBIX  I[UIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTb: OCBOCHHE HAyUHBIX METOJOB MCCIIEOBAHUS



SBIICHUN TPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSMHU OOBACHATH (PU3NUYECKHUE
SIBJICHUS, IIPUMEHSs IOJIyYCHHBIE 3HAaHUWs, pelarbs 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealu3yeTcs
32 C4y€T TOro, 4To OOy4YaromIMecs BBIMOJHSIIOT 3a/laHusl, B KOTOPBIX WM
IpeIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacrno3HaBaTb M HAy4YHO OOBICHATH
duznyecKue sIBICHUS B OKPYXKAIOIIeH MPUPO/IE U TOBCETHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl HUCCIIEOBAaHUSI (PU3MUECKUX SIBJICHUH, B TOM
YyyCIIe 1S IPOBEPKHU TUIIOTE3 U MOJYYEHUS] TEOPETUYECKUX BBIBOJOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJEE BAXKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILLICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
JHEPIUH.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA HPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yNIbTAaTOB.

B pesynbrare nsyuenus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaromierocss OyayT copMUpOBaHbI CIIEAYIONINE JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) IaTPpHOTHYECKOTO BOCTIMTAHMS:

— MPOSIBIICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
du3nyecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAYMMBIX
M OTHUYECKMX Tpo0JieM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX NPUHUUIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUS:

— OCO3HaHUE LEHHOCTH (U3MYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHN, BAXKHEMIIEN COCTABIIOLIEH
KYJbTYDBHI;

— pa3BUTHE HAy4YHOW JIOOO3HATEIBLHOCTH, HMHTEpPECa K HCCIEeI0BATENbCKOU
NEeSATENBHOCTH;

5) ¢opvmupoBaHus  KYJbTYphl  3I0POBbSIi H  IMOIMOHAJIHLHOTO
0/1aronoJIy4us:

— OCO3HaHHWE IIeHHOCTH Oe3omacHOro o0pa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TpPaBWJI OE30IaCHOTO TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(JIeKCUHU, NPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y IPyroro 4eiaoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUSI:

— AKTHBHOE y4YacTHE€ B PEIICHUM IMPAKTHYECKUX 3aJad (B paMKax CEMBH,
0o0pa3oBaTeNbHON OpraHu3aliM, ropojaa, Kpas) TEeXHOJOTHYECKOU U



COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOIMX B TOM 4YHCIE W (PU3HUECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYCCKOMY U3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUSI:

e — OpHUCHTAIMs HAa NMPUMEHEHHE (U3MYCCKUX 3HAHUW ISl pelIeHHs 3ajad B
00JIacTH OKpy>Kalolllel cpefpl, IJIaHUPOBAHUSI IOCTYNKOB M OIEHKH HX
BO3MOYKHBIX IMMOCJICICTBUAN 111 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amamranmyu K HM3MEHSIOIIUMCH YCJIOBHSM CONHAJLHOH M NMPHUPOIXHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBIMOJHEHUH UCCICIOBAaHUM U
MPOEKTOB (DU3NYECKON HAMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTUX;

e — TIOBBIIICHUE YPOBHA CBOCW KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
JIeSITCIbHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe (OPMYIUPOBATH
WJICU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBAThH U BBISBJIATH B3aUMOCBSI3H IIPUPOIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE€ C UCMOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e — OIICHKAa CBOMX JICWUCTBUUA C Y4YETOM BIIMSHUSA HA OKPYKAIOIIYI0 Cpeny,
BO3MOKHBIX TJI00AJIBHBIX ITOCIICACTBHUMI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHUS TporpaMMbl 1O (U3MKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3zoBanus y oOy4varomierocs 0yayT chhopMUpOBaHbI MeTanpeaIMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEIbHbIC YHUBEPCAIbHBIC YUeOHbIC JCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbIC  y4cOHBIC  JCHCTBHUS,  PETyJSATHBHBIC
YHHBEpCaJIbHbIC YU4COHBIC ICHCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

Ba3oBble JiornyecKkue 1eiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(sBIIEHUN );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALNUN, OCHOBAHUS IS
0000IIIEHHS U CPaBHEHHS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
TAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICJICTBEHHBIC CBSI3W TPU W3YYCHHH (DU3MUECKHUX
SIBIICHWIA W TPOIIECCOB, JIeTIaTh BBHIBOABI C MCITOJIH30BAHUEM JI€YKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKJIFOUCHHM, BBIIBUTATh THIOTE3BI O B3aMMOCBSI3IX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOHMpaTh CIOCO0 pemieHus y4eOHOM (u3udYecKon
3a7aun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIIEHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO C yUYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe J1elCTBHA.

MCIT0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIeq0oBaHUE (U3HUUYECKOrO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIHIo,
IOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JasibHEWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTBI U 3alpPOCHI TIPU TTOUCKE H
orOope uHGOPMAIMK WIM JAHHBIX C YYETOM MPEIOKEHHON ydeOHOMN
dbuznyeckoit 3a1a4u;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM TIPEACTABICHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMYy  TPEACTaBICHUS
uHQOpMaAIlMU W WUTFOCTPUPOBATH pelIaeMble 3aJadyd  HECJIOKHBIMHU
CXeMaMHu, TuarpaMmmamMu, HHOU rpauKkoi U MX KOMOWHAIIUSIMH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUA:

B XOJ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB JIa0OpAaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TeMbI U
BBICKA3bIBaTh WU, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJepKaHHue
OJ1arokesIaTeIbHOCTH OOIIEHNS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYKICHUSMH JPYTUX YYACTHUKOB
Jajiora, OOHapy>KMBaTh pa3iuyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEICTABIATh PE3YIbTATHI BHIIOJHEHHOIO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M  HUCIOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JCHCTBUSA
no €€ JOCTH)KEHHUIO: paclpelessiTb poju, OO0CYXIaTh NpPOLECChl U
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/CH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUI0 M KOOPAMHHUPYS CBOM JACHCTBUSA C APYTUMHU
YIEHAMH KOMaH/bL;

OLICHMBATh Kauye€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryisiTuBHbBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Camoopranuzamnus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUTsl perieHust GU3NYEeCKUX 3HAHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAX [PUHATHS  pEUICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIE, NPUHATUE pELICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (PU3NUecKon 3a1auul Win
IUTaHAa MCCIIEJOBAHUSA C Y4ETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IPEIJIaraéMble BApUAHThI PEILICHUIA;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBbIH HHTEJICKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYallMU U MpeiiaraTh IJlaH €€ U3MEHEHNs,
OOBSCHATh NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUS) PEe3yJbTaToOB
NEesATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBITOJTHEHUS
(GuU3MYECKOTO UCCIENOBaHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3MUECKHX 3a/1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHIy 0OyueHus B 7 KJjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUYECKME M  XUMUYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElb, TUIOTe3a, €IUHUIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BemlecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUXKEHHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIUHEIHOE), TPAeKTOpHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYEcKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBJIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JIBIDKCHHE, HWHEPIHS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aAKPEIJIEHHOW OCHIO
BpalleHus, Mepefavya JaBiCHUST TBEPABIMU TellaMU, >KUAKOCTSIMH U
razamy, arMocdepHoe JlaBlieHHWEe, IUIaBaHWE TeJ, MpPEeBpalleHUs
MEXaHUYECKOW DHEPTrHUU) MO OMUCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YyUYCHHBIX  (DU3UYECKUX  SIBJICHUN B
OKpYXalollleM MHpEe, B TOM 4YHCIe (PU3NYecKue SBJICHHUS B TPHUPOJE:
MPUMEPHI JABUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B KUBOW M HEKHUBOU
npupoje, ACHUCTBUE CHUIIBI TPCHHSI B TPUPOJEC M TEXHHUKE, BIUSHUC
aTMOC(EPHOTO TaBJICHUs Ha KUBOW OpraHW3M, TUIABaHWE PHIO, phIYarud B
TeJIe YeJoBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1ady B Y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SIBIICHUN;
ONKMCHIBATh M3yUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBIICHUS, UCIIOIB3YSI
dbuznyeckre BeTUYUHBI (Macca, 00bEM, IMIIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tela, CWiIa TpEeHusa, JaBlieHue (TBEPAOro Tela, KUIKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICUO CHUJIBI,
MOMEHT CHJBI, KOA()(PHUIIMEHT TIOJIC3HOTO JCUCTBUS MEXaHHU3MOB,
KHHETHYCCKass W TOTCHIIMANbHAS SHEPIHs), NPH ONMUCAHUU IPABHIIBHO
TpakTOBaTh  (DU3UYECKUN  CMBICT  HCIOJB3YEMBIX  BEJIWYWH,  HX
0003HaueHUs W CAWHMIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MYECKYIO0 BEIMYHMHY C JAPYTHMMH BEIUYMHAMU,
CTPOUTH TparKN N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUIHH;



XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBujia CIOXKEHUs CWI (BAOJL OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOoHa U
3aIUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMid MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHU, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemate pacuéTHele 3agaud B 1-2 JEHCTBUS, HUCHONB3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 33/1a4d 3alHMCBIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATMCTUUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTb NOPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MpPU T[OMOIIH
($u3NYECKUX METOOB, B OIMCAHUH UCCIIEI0BAaHUS BBIIEIATh IPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTesy),  pa3iudyarb U UHTEPIPETUPOBATH
HOJyYEHHBIM pE3yJibTaT, HAXOJAUTh OLIMOKM B XOJE OIBITA, JeJaTh
BBIBO/JIBI 110 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WK
buznuecKux CBOMCTB Te: dbopMyIpoBaThH IPOBEPSIEMBIE
IPEIO0JIOKEHNs, COOUPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMKCBIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;

BBITIOJIHATD TNPSIMBIE W3MEPEHUsT PACCTOSIHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMKUCHIBATH TOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKOM BETUUYHHBI OT
JIPYrol C HCHOJIB30BAHUEM MPSIMBIX H3MEPEHUU (3aBUCUMOCTH TYTH
PaBHOMEPHO JBHKYLIErOCsl TeJla OT BPEMEHU JBWKEHHUS TeJa, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tejla, KauecTBa 00pabOTKU OBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CWJIBI TPEHHUs OT IUIOLIAAN CONPUKOCHOBEHUS TEJ, CUIIbI
YIPYrOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHON YacTH Tejla U OT INIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT MIyOUHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
TJIaBaHUs TeJ, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEIOBAaHUSA, COOUpaTh YCTAHOBKY H
BBINOJHATh WU3MEPEHUs, CIeays NPEAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysIbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUMH B BUJE
NOpPEJIOKEHHBIX TaONMI U IpaduKoOB, JENaTh BBIBOJABI MO pe3yJbTaTam
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BETUYHUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTM H TBEPAOTO Tella, CHJIAa TPEHUS CKOJIbKEHUS,
JaBJI€HUE  BO3[yXa, BBITAIKMBAIOLIAs CHJA, JEHUCTBYIOIIAs  Ha
HNOTPYKEHHOE B KUAKOCTb TENO, KOIPPHUIMEHT IOJE3HOTo JEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHONM WHCTPYKIHH: TPU
BBITIOJTHEHUH H3MEpPEHUIl COOMpaTh 3KCIEPUMEHTATbHYIO YCTaHOBKY H
BBIUHCIISTH 3HAUEHNE UICKOMOW BEJIMYMHBI;

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETp, COOOIIAIOLIMECS COCYIbl, OapomeTp,
phluar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaThb IMPUHIMUNBI JAECUCTBUA HU3YYEHHBIX MpUOOPOB MU
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUNA TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PM3MUECKHUX SIBJCHUN U HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HaXOauTh HH(pOpPMAIMIO O  MpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3UUYECKUX 3HAHUA B TOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 370POBBS U  COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHMKOB HHpopmauuu B HHTepHeTe B
COOTBETCTBHUHU C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS
3HaHUW M MyTEM CPaBHEHMsI pPAa3IMYHBIX HMCTOYHHMKOB BBLACIATH
UHPOPMAITNIO, KOTOpas SBISICTCS TPOTHBOPEUYMBOW WM MOXET OBITh
HEOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3aJaHUN HAYYHO--TIOMYJIPHYIO
auTepaTypy  (GU3MYECKOTO COAEp)KaHMSA, CIPABOYHbIE  MaTepuabl,
pecypcbl cetu MHTEepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (PU3NYECKOTO COJEPIKAHUSI, B TOM



yucie MyOauYHO JeNaTh KpaTKWe COOOIICHHsI O Pe3ysbTaTax MPOEKTOB
WIM YYEeOHBIX UCCIENOBAHUM, TPU HTOM TPAMOTHO HCIOJIb30BATh
U3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (U3HMKH, COIMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpelesiTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/ladyaMH,
CICAUTh 3a BBINOJHEHHEM IUIaHA JCHUCTBUM, aJeKBAaTHO OILICHUBATH
COOCTBEHHBIH  BKJAaJ B  JEATEJIBHOCTh  T[PYMIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPY KAIOIIHX.

K koHIy oOyueHus B 8 KkJiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNla, HACHIICHHBIM M HEHACHIIIEHHBIA TMap, BJIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi]l, SJIEKTPUIECKOE T0JI€, TPOBOIHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuyuath SBJICHUS (TEIJIOBOE pacCUIMpEHUE U CXKaTue, Terulonepesaya,
TEIUIOBOE paBHOBECHUE, CMAauMBaHUE, KANWUIAPHBIC SBJICHUS, HCHApEHUE,
KOHJICHCAITUs, IUIaBJICHUE, KpUCTau3amus (OTBEpjAeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, U3JIyUYCHUE),
AJIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aps/iOB, JEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICICTBUE MAarHUTOB, JICWCTBHE
MarHMTHOTO TOJIS1 Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKITHS)
M0 ONHUCAHUI0O WX XapaKTEpPHBIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpYXKaIOIIeM MHUpPE, B TOM uYuclie (PU3MUecKue SIBJICHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHKEHWE W KaNWUISIPHbIE SABJICHUS B MPHUPOJE,
KpUCTaJUIbl B mpupoje, usinydeHue CoiHlla, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, SJIEKTPUUECKUE
sABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
none 3emuH, Jpeld MOJFOCOB, POJb MArHUTHOTO IIOJS ISl JKM3HHM Ha
3emiie, MOJSIPHOE CUSIHUE, MIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIE CBOWCTBA (MPU3HAKH) (U3HUECKHUX
SIBIICHU;

OMHCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIOIB3YS
bu3nUecKue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOJIMYECTBO
TEIUIOTHI, YAEIbHAs TEIMJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEIUIOTa



IUTaBJICHUS, yleJbHas TEIUIoTa MNapooOpa3oBaHMs, YZAelbHas TeIioTa
CTOpaHHs TOIUIMBA, KO(PPUIMEHT TNOJE3HOTO JEHUCTBUS TEIUIOBOU
MAalllMHbl, OTHOCUTEJIbHAS BIIAXXHOCTh BO31yXa, JJIEKTPUUYECKUN 3apsi,
CHJIA TOKA, 3JIEKTPUYECKOE HANpPsDKEHHE, COINPOTUBIICHUE IPOBOIHUKA,
yIEIbHOE  CONPOTUBJICHHME  BeUleCTBa, pabora W MOIITHOCTh
ANEKTPUYECKOr0 TOKA), HpPH ONUCAHWUM MPaBUIBHO  TPaKTOBATh
(u3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEJIIMYMH, 00O3HAUYEHUS U €IUHULIBI
(¢u3nYeCKUX BEIMYUH, HAXOAWUTh (POPMYIbI, CBA3BIBAIOIINE JaHHYIO
Gu3MYECKyI0 BEIWYHHY C JAPYTUMU BEIUYUHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS M IPOLECCHI,
WCIIOJIBb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSPHO--KHHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juisd yyacTKa LIEeTH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHUS DHEPIUM, NPU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTH4ECKOe
BBIPAXKEHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYalluil IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ OmMoOpod Ha 1-2 W3YYEHHBIX CBOWCTBAa (PU3UYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pematb pacu€THble 3aqaud B 2—3 JEWCTBUSA, HCIIOJIb3YS 3aKOHBI HU
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHUS 3a1a4M 3allMChIBATh KPATKOE YCIJIOBHME, BBIABIATH HENOCTATOK
JAHHBIX I pEIIeHHs] 3aJayd, BbIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMbIE JUIsl €€ pelIeHUs, MPOBOAUTH pacuy€Tbl U CPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETMUYHMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MPU [OMOIIU
(GuU3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEIAO0BaHUS, BBIIEIATDH
IIPOBEPSAEMOE  TNPEIIOIOKEHUE, OLEHUBATh NPABUIBHOCTh MOpPsAJKa
MIPOBEIECHNUS UCCIIEIOBAHUSA, AENATh BEIBOBI;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3znyecKux CBOWCTB TeN (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU W3JIYYEHHH OT I[BE€Ta H3JIydarouiedl (TOrIolaroei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IVIOMAAM €€ IOBEPXHOCTH, OJJIEKTPU3alus TeJl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aPsAI0B, B3AUMOAECHUCTBUE NTOCTOSIHHBIX MAarHuTOB,



BU3yalM3allisl MarHUTHBIX TIOJI€H TOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBa DJIEKTPOJABHUTATENII TIOCTOSHHOTO TOKa): (popMylIupoBaTh
poBepseMble MPEANOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEJIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH XOJ] OMBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh  NPAMBIE  U3MEPEHHs]  TeMIepaTypbl,  OTHOCHUTEIbHOM
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HAINpSHKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JIaTYUKOB (PU3MYECKUX BEITUYHMH, CPABHUBATh
pe3ynbTaThl U3BMEPEHUM ¢ YUETOM 33JJaHHOM a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hPU3MUECKON BETUYMHBI OT
IpPYro C  HUCIOJb30BAHUEM TMPSIMBIX  H3MEPEHHM  (3aBHCHUMOCTD
CONPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBI, IUIOMIAIM IONEPEYHOTO
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOAHUKA, CUIIbI TOKA,
UAYIIET0 4Yepe3 TMPOBOAHHWK, OT HAMpsDKEHHS Ha  MPOBOJHHKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIIbHOIO U  MapaJljIeIbHOTO  COEIMHEHUH
IPOBO/JHUKOB): IUIAHUPOBATh HCCIIEIOBaHUE, COOUpaTh YCTAaHOBKY M
BBITIOJHATh WM3MEPEHUs, CIeAysl MPEeAJIOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (UINYECKUX BEIUYMH (yIelbHast
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
IKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CJIeays MPEAIOKEHHON WHCTPYKIWHU, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh MPUHIUINBI JACHCTBHS W3YYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOW HA HMX ONUCaHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETYMK BJIEKTPUUECKON HHEPruM, 3JIEKTPOOCBETUTEIIbHBIC
npUOOPBI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTENH, HIEKTPOMATHUT, ANEKTPOJBUTaTEIh TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM M CXeMaTHUYHbIM pPUCYHKaM  (KUAKOCTHBIM
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, 31EKTPOCKOII, PeOCTaT), COCTABIATh CXEMbl JIEKTPUUECKUX



HEeneil ¢ mocneI0BaTeNbHbIM U MapalIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOAUTh  MPUMEPH  (HaXOAWTh  HMHPOPMANMIO O  TMpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3UUYECKUX 3HAHUA B TOBCETHEBHOM
JKU3HU I oOecrieueHrss 6€30IacHOCTH MpU o0palleHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBIATh TOHUCK HHpopMauu (U3UYECKOTO COJEp)KaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCS 3HAHUM WM INYTEM CPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHMKOB  BBIACHATh HMHGOpPMAILMIO,  KOTOpas
SBJISIETCS POTUBOPEUMBOM WIIM MOXKET ObITh HEAOCTOBEPHOI;
UCIIOJIb30BATh MPH BBITIOJHEHUN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (GU3MYECKOTO COAEP)KAHMSA, CIPABOYHBIE  MaTepualbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGPOPMALIMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o0o6mass uHPOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
COJCp)KaHUsl, B TOM 4YHCIE TMYyOJWYHO TPEICTABIATh PE3YIbTAThI
IPOEKTHOM WJIM HCCIEN0BATEIbCKON AESITEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHSATUHHBIM  ammapaT Kypca (U3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIIOJIHEHUU YUYEOHBIX TMPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX
MPOIIECCOB paclpeeNaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMHM, CJCAUTH 3a BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHMBAaTh COOCTBEHHBIM BKIIAJ B
JeSITEIbHOCTH TPYIIIBI, BRICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3perniaTh KOH(DIUKTHI.

K xoHiy o0yuenus B 9 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepualibHas TOYKA,
TPAeKTOPHs, OTHOCUTEIbHOCTh MEXaHUYECKOrO ABMKEHUS, Nedopmanus
(ympyrasi, MmjiacTU4eckas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEperpy3ku, LEHTP TIKECTH, aOCOIIOTHO TBEPJOE TeEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXAaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBI UCITYCKAHUS U TMOTJIOLIEHU, aab(a-, 0eTa- U raMmma-u3nydeHus,
W30TOIIBI, SIAEPHAS SJHEPreTHKA;



pasznuyarh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHENHOE MABW)XKEHHE, CBOOOJHOE
najieHue TeJ, pABHOMEPHOE JIBMXKEHHE 0 OKPYKHOCTH, B3aUMO/ICHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHYKJICHHbIE KOJIE€OaHHsI), PE30HAHC, BOJIHOBOE JBMKEHUE, OTPAXKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHUE W IMPEJIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIOKeHHE OeJIoro CBeTa B
CHEKTp M CJOXXEHHE CIHEKTpaJbHBIX I[BETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAsl PaJHUOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEMYATOro CHEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSIBICHWE HW3YYEHHBIX (U3UYECKUX SBJICHHHA B
OKpyXarolmeM Mupe (B TOM 4ucie (PU3HUECKHE SBICHUS B MPHUPOJIE:
MPUJIUBBI U OTJIUBBI, ABUXKEHUE T1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSITUE 3BYKOB JKHMBOTHBIMU,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAaMH, 3XO0, IBE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE IEHCTBHUE BHJIMMOTO,
yIbTpaUOJIECTOBOTO W PEHTIEHOBCKOTO U3JIYYEHUU, €CTECTBEHHBIN
PaIOAKTUBHBIN (DOH, KOCMUYECKHE JIy4H, PATUOAKTUBHOE H3IIyYCHHE
INPUPOJIHBIX MHUHEpAJIOB, JCHCTBHE pAJWOAKTUBHBIX W3Iy4YCHUN Ha
OpraHu3M YeJIOBEKa), MPHU STOM IEPEBOJUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUI;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TeN M (DU3UUECKUE SBIICHUS, UCIIONIb3YsI
bu3nueckue BENIMYMHBI (CpelHssi U MTHOBEHHasi CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM [IBH)KCHUH, YCKOPEHHE, MEepEeMEIIeHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUs, CHJIa YIPYIrOCTH, CHJIA TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIIYJIbC Te€Ja, HMIIYJIbC CHJIbI,
MexaHudeckas padoTa M MOIIHOCTb, IOTEHUMAJIbHAsl HHEPrus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHAIbHAS SHEPTUs CHKATOU
NPYKUHBbI, KUHETUYECKasi DJHEPrusi, IMOJHAs MEXaHW4YecKas »HEeprus,
NEPHUOJI U YacToTa KoyieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUSI CPE/Ibl), MPU ONMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYHH,
0o0O3HaueHUs W EAUHUIIBI (DU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C APYTHMMH BEIMYUHAMH,
CTPOUTH IpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMYUUH,
XapaKTEepU30BaTh CBOMCTBA TeJll, (PU3UYECKHE SBJICHUS U TMPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUs SHEPTUHU, 3aKOH BCEMUPHOrO TATOTEHMUS,



OPUHLIUI CYNEpPHO3UIUN CHJI, TPHUHLUI OTHOCUTENBbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs HMMITYJbCa, 3aKOHbl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SJAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3UYECKHE TPOIECChl W CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTh OOBSICHEHHME U3  2-3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIC 3amaud (OmHMparImuecss Ha CHCTeMy U3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMUMHBI: HAa OCHOBE aHajM3a YCJIOBHUSA 3aJa4yM 3alMChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl PELIECHUS, IPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYyYEHHOTO 3HA4YeHHs] (U3HUECKON
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU MOMOIIU
($uU3NYECKUX METO/OB, HCHOJb3Yysl OINUCAHUE MCCIECAOBAaHUS, BBIIEIATH
IPOBEPSIEMOE  NIPEINOJIOKEHNE, OLEHUBATh MPaBUWIBHOCTh IOpsIKa
NPOBEJCHUS  WCCIEJOBAHMS, JelaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 OTIBITOB,;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢u3nyecKkux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTb MEpHoAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJeOaHUMU, MPSIMOJIMHEITHOE PaCIIPOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIIEKTP, M3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMICTB H300pa)k€HHUs IMpeaMeTra B coOuparouieit
JUH3€e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITy4EHUs):
CaMOCTOATENIHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO  Habopa
0o0OpyOBaHUS, OMUCHIBATH XOJ OMNBITAa W  €ro  Pe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OIpPEaeIIsis
CpeqHee 3HAa4YeHHE U3MepsieMOM BeNU4MHbI ((OKYCHOE pacCTOsHHUE
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOpP croco0a H3MEpEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBI)KCHHHM 0€3 HavYallbHOHW CKOPOCTH, IMEpHoja
KOoJIeOaHUM MaTeMaTUYeCKOro MasTHHKAa OT JJIMHBI HUTHU, 3aBUCUMOCTH
yrjla OTpa)XEHUsI CBETa OT yIJia MaJieHUus] M yria MpeoMJICHUS OT yIJya
najieHus1): TUIAHUPOBaTh MCCJIEAOBAaHUE, CaMOCTOSATEIIBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pPE3yJbTaThl TOJYYEHHOHW 3aBUCHUMOCTH
bu3MYeCKuX BETUYWH B BUJIE TaONMI] U rpadUKOB, JENaTh BBIBOJBI II0
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJANTh KOCBEHHBIC M3MEpPEHHS (PU3NUECKUX BEJIUYUH (CPEIHSSA
CKOPOCTh W YCKOpEHHE Tejla TpH PaBHOYCKOPEHHOM  JBIKCHUH,
YCKOpEHUE CBOOOJHOTO MAACHUSA, KECTKOCTh MPYXKUHBI, KO3()PHUIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4deckas padoTa ¥ MOIIHOCTh, 4YacTOTa M
nepuosl KoJeOaHWii MaTeMaTHYeCKOTO M TPYXHUHHOTO MAasTHUKOB,
OonTHYECKas cujia coOuparolmiedl JWH3bI, PpPaguOaKTUBHBIA  (OH):
IJIAaHUPOBATh H3MEPEHUsS, COOMpaTh AKCICPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh M3MEPEHHUSI, CICAys MPEII0KEHHON MHCTPYKIIUU, BBIYUCIATH
3HAYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MMOTYUEHHBIC PE3yJIbTATHI C YIETOM
3aJaHHOM TOTPENTHOCTH U3MEPEHUM;

co0JIro1aTh MpaBUIa TEXHUKHU 0€30IaCHOCTH MPU paboTe ¢ T1abopaTOPHBIM
00opy10BaHUEM;

pa3MyaTh OCHOBHBIC TIPU3HAKA M3YYCHHBIX (PU3HMYECKUX MOJIEIICH:
MaTepHaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHK
CBeTa, JIyd, TOHKas JMH3a, IUTAHETapHAs MOJEIh aToMa, HYKJIOHHAs
MOJIEJIb ATOMHOTO SI/Ipa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEUCTBHS HM3YYCHHBIX TNPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OINOPOM Ha WX ONHUCaHUSA (B TOM YHCIE:
CIIUJIOMETpP, JaTUYMKH TIOJIOKEHHUS, PACCTOSHUS U YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, TEpHuCKom, QoToanmapar, ONTHYSCKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HWCHONB3ysS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH U  HEOOXOoAUMbIe  (U3UYECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH HU3YUYEHHBIX TEXHUUYCCKHX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
IpU pPEIICHUH YYCOHO--TIPAaKTUYECKUX 3a7a4, ONTHYCCKHUE CXEMBI IS
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie 1 COOMparoIe JTNH3E;
NPUBOJIUTHE  NpHMEPHl  (HaXoguTh  HHGOpPMAIMIO O  IIpUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (PU3MYECKUX 3HAHUM B TIOBCEIHEBHOM
JKU3HH JIJIs 0OecTieueHrs] 0€30MacHOCTH MPU oOpaIieHuu ¢ mprudopamMu u
TEXHUYCCKUMHU YCTPOMCTBAMHU, COXPAHCHHS 3JI0POBbS M  COOJIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3UIECKOTO COACp)KaHUS B
WHuTepHeTe, caMOCTOATENBHO (HOPMYIIUPYsI TIOMCKOBBINA 3a1Ipoc, HaXOAUTh
IYTU ONPEIENIEHUsI JOCTOBEPHOCTH IOJyY€HHON MH(OpMAlK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
JAUTEepaTypy (U3NYECKOTO COJAEP)KAHMSA, CIPABOYHBIE  MaTepuasbl,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHpOpPMaIlMUM W3 HECKOJIBKMX MCTOYHUKOB (PU3NYECKOTO COJIEpIKaHus,
nyOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA MCCIIEIOBATENBCKON
NESATENbHOCTH, TP HATOM TPaMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar HM3y4aeMoro pasjaena (U3MKH U COMNPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUPa
bubnnorexa [JOK
11 Pusiica - Hayka o MpHpoze 2 0 0 https://m.eds00.ru/7f416194
bubnuorexa [JOK
1.2 o 2 0 1
HISHHACCICHE BEIHIHAL https://m.edso0o.ru/7f416194
. bubnmoreka [JOK
1.3 EctecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
but6mmoreka [IOK
21 Crpoetne peliecTsa 1 0 0 https://m.edso0.ru/7f416194
JIBr>KeHUEe U B3aUMO/IEHCTBUE YaCTHI] bubnmnoreka [JOK
2.2 2 0 1
BEILIECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 A 2 0 0
TPETATHDIC COCTORHIA BEMlecTBa https://m.edso0o.ru/7f416194
Hroro no pazmeny 5
Pasnen 3. /IBu:keHne U B3aMMO/IeiCTBHE TeJl
bu6nuorexa [JOK
A M
3 CXAHMACCKOC JIBIDKCHHC 3 0 0 https://m.edso0.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 0 1 but6mmoreka [IOK



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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 [Hasnenue. [lepenaua naBnenus TBEpABIMU 3 0 bubnmnoreka HOK
' TEeIaMH, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 HlaBitetine K KoCTH > 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(epHOE JaBICHHE 6 0 https://m.eds00.ru/7f416194
44 [elicTBHE KUAKOCTH U raza Ha NOrpyKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEIIO https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3pea S. PaboTa m MoOIHOCTB. JHeprust
bubmmoteka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.edso0.ru/7f416194
bubmmoteka [IOK
52 Hpocthie MexanH3MbI S . https://m.edso0.ru/7f416194
bu6nuorexa [IOK
>3 Mexartiraectas snepris 4 L https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. TenjioBbIe ABJIeHUSA
. bubmuorexa [JOK
1.1 CtpoeHue 1 CBOIMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7fA181ce
bubnuorexa [JOK
12 Tentoie mporiecce! 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JinekTpuyecKue U MArHUTHDIE SIBJICHUSI
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tela 7 0 1 bubnmnoreka [JOK
' U UX B3aUMOeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
UICKTPOMATHHTHAs HHAYKLHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 145



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

9 KJIACC

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJIeHUSA
MexaHuueckoe JBUKEHHE U CTIOCOOBI €ro bubnmoreka [JOK
1.1 10 0 1
ONUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHETBHE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 0 3
SaKOHBI COXpaHCHILs https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znen 2. MexaHnveckune K0JIe0AHUSA U BOJTHBI
bu6nuorexa [IOK
2.1 M 7 0 3
CXAHHHECKNC KOTCOaHHA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRAUHHCCINE BOIIHL. SBYX https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiieKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
31 DNeKTpOMarHuTHOE T0JIE U 5 0 9 bubnmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3nen 4. CBeroBbIe IBJICHUS
4.1 3aKOHbBI paCIPOCTPaHEHUS CBETA 6 0 2 bu6muoreka [JOK



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

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

bubmuorexa [JOK
4.2 JIH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Paszgen 5. KBanToBble iBJIeHUA
bubnuorexa [JOK
51 Hcnyckanue u OTIONIEHHE CBETa aTOMOM 4 1 httns://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpoeiHe aTomHOro s1pa 6 L https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
. A 7 1
5.3 JIEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTE1bHO-00001Ia0 LN MOTY./Ib
6.1 [ToBTOpeHune u 0600IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
N KosauuyecTBo yacos HCMOJIb30BaAHHE
n/-n Tema ypoxa Beero Kontpoabnbie | Ilpakrnyeckue | 000pyA0BaHMsI
padoThI padoThI "Touka pocra'
1 ®dusuka — Hayka o pupoje. SBieHus 1 0 0
MPUPOJIBI
2 Ou3nyecKue sBICHUs 1 0 0
3 Ou3nUecKre BEITMUNHBI U UX U3MEPEHNE 1 0 0
4 JlaGopaTtopnast pabota" OnpeneneHue 1eHbI 1 0 1
JIeJICHUS] U3MEPUTEIHLHOTO TIprbdopa”.
5 Metoap! HayyHOTO mo3HaHus. Onrcanue 1 0 0
bu3HYECKUX SIBICHUHN C TOMOIIBIO MOJIEIeH
Ypok-uccnenosanue "[IpoBepka runoTessr:
6 JTAIBHOCTH MOJETA IIapUKa, MYIEHHOTO 1 0 1
TOPU30HTANIBHO, TEM OoJIbLIIe, 4eM OOJIbIIIe
BbICOTA ITycKa"
Crtpoenue BeriecTBa. OMBITHI,
7 JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 0 0
BEIIECTBA
8 JIBIOKEHHE YaCcTHI] BEIIeCTBA 1 0 0
Ypoxk-uccnenoanue «OMbITHI 1O
9 HAOJTIOICHUIO TETUIOBOTO PACITUPEHHUS 1 0 1
ra3oB»
10 ArperaTHbIe COCTOSIHHS BEIIECTBA 1 0 0
11 OCOOeHHOCTH arperaTHbIX COCTOSTHUMA BOJIBI. 1 0 0
O6006menue no paszneny «lleppoHavanbHbIC




CBCIACHUA O CTPOCHUHN BCHICCTBA»

12 Mexanunyeckoe qBHkeHUE. PaBHOMEPHOE U JaTUYUK
HEpaBHOMEPHOE TBM)KEHUE aKCeJIepoOMETP

13 CkopocTtb. Enunnis ckopoctu

14 Pacuer nyti 1 BpeMEHHU JBUKEHUS

15 WNueprus. Macca — mMepa HHEPTHOCTH Tell

16 [TnoTHOCTH BemecTBa. Pacuer maccel u
o0Bema Tesa 1o ero MIoTHOCTH

17 JlaboparopHas pabota «OmnpeneneHue
IJIOTHOCTYU TBEPIOIO TEJIA»

18 Pemenue 3amau no reme "IInoTHOCTE
BeniecTa"

19 Cua Kak XapakTepUCTHKa B3aUMOICHCTBHUS
ten. Cuia ynpyrocru. 3akoH ['yka
JlaGopatopHas pabota «3yueHue

20 3aBHCUMOCTH pacTskKeHus (JedopMalun)
MPYKUHBI OT IPUIIOKEHHOW CHUITBI»

21 SIBnenue Tarorenus. Cuia TIKECTH
CBs13b MEXy CUIION TSDKECTU U Maccou

22 tena. Bec Tena. Pemenue 3aga4 o teme
"Cua tsorectu"”

93 Cua TSHKeCTH Ha IPYTHX TUTaHeTax.
duznyeckue XapaKTePUCTHKH TUIAHET

24 N3mepenne cun. J{lunamomerp

25 Bec Tena. HeBecomocTh

26 CroxeHue IByX CHJI, HalPaBIEHHBIX 110

OJIHOM IpsiMOi. PaBHOIEHCTBYIOILAS CHIT




27

Pemrenue 3agad mo reme
"PaBHoelicTByIOIIAsA cu'”

28

Cuna tpenus u e€ Buabl. Tpenue B ipupoje
U TEXHHUKE

29

JIabopatopHas pabora «3ydenue
3aBUCHMOCTHU CUJIbI TPCHUA CKOJILXKCHUA OT
CHUTBI JIaBJICHHSI U XapaKTepa
COIIPHKACAOIIUXCS TIOBEPXHOCTEI»

30

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOLIEH CUIIbI

31

Pemenue 3anay nmo remam: «Bec tenay,
«['paduueckoe nzodpaxkenue cuiy, «CHIIbI,
«PaBHOJEHCTBYIOIIAS CHIT»

32

KonTponbhas paboTa 1o remam:
«MexaHnueckoe JBIKeHuey», «Macca,
MJIOTHOCTBY, «Bec Tenay, «I'paduyeckoe
n3o0paxeHue cuim, «CHIIb»

33

Jasnenue. CriocoObl yMEHbIIECHUS U
YBEJIMYEHUS J1aBICHUs

34

JlaBneHue raza. 3aBUCMMOCTb JaBJICHUs ra3a
0T 00bEMa, TeMIiepaTypbl

ATYUK
aBIIEHUS

35

Ilepenaya naBiieHust TBEPIABIMU TEIAMH,
SKUIKOCTSIMU U razaMu. 3akoH [lackamns

36

I[aBJ'IeHI/IC B XXUJKOCTH U I'a3€, BBI3BAHHOC
JEHCTBHEM CHUIIBI TSHKECTH

37

Pemenue 3amau mo teme «JlaBieHue B
JKUIKOCTH U Tase. 3akoH [lackansa»

38

Coo0bmarommecst CoCcyabl




39

I'mapaBamyeckuit mpecc

Manomertpsl. I[lopiiHEeBON KUIKOCTHBII

40
Hacoc

41 ATtmocdepa 3emin ¥ IpUYHHBI €€
CYLIECTBOBaHMSI

42 Bec Boznyxa. ATMOC(epHOE TaBICHHE

43 N3mepenue armocepHoro nasneHust. Oneit
Toppuuennu

44 3aBUCUMOCTB aTMOC(HEPHOTO JTABJICHUS OT
BBICOTBI HaJl YPOBHEM MODSI

45 Bbapomerp-anepoua. AtMocepHoe naBieHue JaTYUK
Ha Pa3JInYHbIX BBICOTAX JTaBJICHUS

46 JleiicTBuE ®KUIKOCTH U ra3za Ha MOrPYKEHHOE
B HUX TeJO. ApXHMeI0Ba cuia
JlaGopatopHas pabota «Omnpenenenue

47 BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLLIEH HA
TEJO0, MOTPYKEHHOE B KUIKOCTH)
JlaGopatopHas paboTa 1o Teme

48 «MccnenoBanne 3aBUCHMOCTH Beca TEJla B
BOJi€ OT 00BEMA MOTPYKEHHOH B JKUKOCTb
4yacTH Tena»

49 [1naBanue Ten
JlaboparopHas pabota "KoHcTpynpoBanue

50 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"

51 Pemenue 3amau mo teme " AtmocdepHoe
nasieHue"

52 Pemenue 3anaq no remam: «llnaBanue




cynoB. BoznyxonnaBanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»

KonTponbhas pabota o teme «J/laBienue

53 TBEPBIX TN, KUJKOCTEH U Ta30B» 0

54 Mexanuueckasi pabota 0

55 MormHocTh. EMMHUIIBEI MOIITHOCTH 0

56 VYpok-uccnenosanue "Pacuér MomHocTH, 1
pa3BUBaeMOM IIpu NoabEME 1O JiecTHUIE"

57 [Ipocthie Mmexanu3mebl. Peruar. PaBHoBecue 0
CHJI Ha pblUare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaboparopHas pabora «HccienoBanue 0.5
YCIIOBUH PaBHOBECHS PhIYara

59 Pemenue 3amau 1mo teme «Y ClI0BHUS 0
PaBHOBECHSI phIUara
Koaddurment nonesHoro neicTBus

60 Mexanu3ma. JlaboparopHas pabora 0.5
«M3mepenne KIIJI HaKJIOHHOM TUIOCKOCTH»

61 Pemenne 3aga4u no teme "Pabora, 0
MommHocTh, KITJT"

62 Mexannueckas sHeprus. Kunertnaeckas u 0
MOTEHIIUaIbHAs SHEPTUS

63 3aKOH COXPaHEHUs MEXAaHUUYECKOM SHEPIruu 0
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHUE

64 M3MEHEHU KHHETUUYECKON U MOTEHIINAILHON 1

SHEPTUHU MPU CKATBIBAHUU TEJIA 110
HAKJIOHHOM TIITOCKOCTH"




65 KonTponsnas padbora no reme «Pabora n 1 0
MOIIIHOCTb. DHEPTUsH)
IToBTOpenue.Pabora ¢ TekcTaMu 10 TEME

66 " " 1 0

MexaHn4eckoe JBUKEHUE

[ToBTOpenue . Pabora ¢ Tekcramu 1o Teme

67 "JlaBneHue TBEPABIX TEJI, KUIKOCTEH U 1 0
ra3zos"
[ToBTropenue. PaboTa ¢ TekcTamu 1o Teme

68 1 0
"PaboTa. MoutHocTh. DHeprus"

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 12




8 KJIACC

Koaun4yecTBO 4acoB

N HCNOJIb30BAHHE
H/-II Tema ypoxa Beero Konrpoasubie | Ilpakrtuyeckue | 000pyaoBaHust
padoTsI padoThI "Touka pocra"
OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 0 0
MOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJIT 0 0
3 Mopaenu TBEPAOro, JKUAKOTO U 0 0
ra3o00pa3HOro COCTOSHUI BellecTBa
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOIO U
4 ra3o00pa3HOro COCTOSHUI BelllecTBa Ha 0 0
OCHOBE ITOJIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue 1 amopgHble Tena 0 0
5 CMaunBaHue U KallWJUISIPHOCTb. 0 0
[ToBepXHOCTHOE HATSKEHUE
7 TemioBoe paclIupeHNe U CKaTUe 0 0
8 Temmnepatypa. CBsi3b TEMIIEPATYpPHI CO 0 0 JATYUK
CKOPOCTBIO TETIJIOBOTO JBMIKEHUS YaCTHUI] TeMIIepaTyphbl
9 Buytpennsist sHeprust. CriocoObl H3MEHEHUs 0 0
BHYTPCHHEH SHEPTUH
10 Bub! Terionepenaumn 0 0
VYpoxk-koudepenuus "[Ipakruueckoe
11 HCITIOIb30BaHNE TEIIOBBIX CBOMCTB BEIIECTB 0 1
Y MaTepHaJIOB B LIEJSAX dHEprocOepekeHus"
12 KonmgecTBo TemmoTel. Y nenbHas 0 0




TCIINIOEMKOCTh

13

YPaBHCHI/Ie TEII0BOro OajaHca.
TemnooOMeH U TEIIOBOE PaBHOBECUEC

14

JlabopaTtopHas pabora "VccrnenoBanue
SIBIICHUS TETNIOOOMEHA IMPU CMETTUBAHUT
XOJIOJIHOW U ropsideit BOJbI"

15

Pacuer konuuecTBa TCIIJIOTHI, HGOGXOI[I/IMOI‘ (O)
I Harp€BaHusA TCJia U BbIACIACMOI'O UM
IIpH OXJIAXKJACHHUH

16

JlaboparopHas pabora "OmnpenencHue
yeJIbHON TEMJI0EMKOCTH BelllecTBa"

17

DHeprus TOIUMBA. Y AebHas TEII0Ta
CropaHus

18

IInaBnenue u OTBCPACBAHUC
KPUCTATNIMYCCKUX TECIIL. VY aenpHas TemioTa
IJIaBJICHUS

19

JlaGopatopHas pabota "OmnpeneneHue
yIEIbHON TEIIOTHI TUIaBJICHUS Jibaa"

20

[TapoobpazoBaHue U KOHIEHCALUS.
Hcnapenne

21

Kunenue. Y aenbHas temiora
napooOpa3oBaHus U KOHJICHCAIINH.
3aBUCHMOCTh TeMIIepaTypbl KUIICHUS OT
aTMOC(hepHOTO TaBJICHHS

22

Bnaxxnocts Bozmyxa. JlabopaTopHas pabora
"OnpenesnieHne OTHOCUTENBHON BIAXKHOCTH
BO3qyXa"

23

Pemienue 3agau Ha OIPCACIICHUC BJIAXKHOCTU




BO3JIyXa

[IpuHIMIBEl pabOTHI TEIUIOBBIX JBUIrATENCH .

24 [TapoBas TypOuHa. /[Buratens BHyTpEHHETO
CropaHus

o5 KII/I TenmoBoro asurareis. TemioBbie
JIBUTATENH U 3aLIUTA OKPY>KAIOILIEH Cpelibl

26 3aKOH COXpaHEeHMsI U IPEBPAICHHS SHEPTUU
B TEIUJIOBBIX IPOIIECCax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

27 "TemnoBsie sByeHU. VI3MeHeHMEe
arperaTHbIX COCTOSIHHI BelecTBa"
KoHnTtpoinbHas pabora o teme "TemnoBbie

28 siBNIeHHA. MI3MeHeHne arperaTHbIX COCTOSTHUM
BerecTna"

29 Dnekrpuszanus Ten. /[Ba poga
ANEKTPUUECKUX 3aPSI0B

30 VYpok-uccnenopanue "IneKTpusaius Ten
MHAYKIIMEN U MPU CONTPUKOCHOBEHUN"

31 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nose. HanpsxkeHHOCTH

32 aneKkTpuyeckoro nosis. [puanun
CYMEPIIO3HITNH IEKTPUUECKUX TOJIeH

33 Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbId 3apsa. CTpoeHue aToma

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH
COXpaHEHHUs EKTPUUYECKOT0 3apsaa

35 Pemenue 3amay Ha MpUMEHEHHE CBOMCTB




OJICKTPHUYCCKUX 3apsa10B

DJIEKTPUUYECKUH TOK, YCIIOBUS €r0

36 cymecTBoBaHus. IcTOUHUKH 0
AIIEKTPUIECKOTO TOKA
37 JlelicTBUS 2IEKTPUIECKOTO TOKA 0
VYpoxk-uccienosanue "JleiictBue
38 3JICKTPUYECKOTO TOJISI HA TPOBOTHUKH H 1
JIADTIEKTPUKH"
39 DNEKTPUYECKHIA TOK B METAJIIaX, )KUIKOCTSIX 0
U Ta3zax
40 DJIeKTpUYecKas 1elb U €€ COCTaBHBIC YaCTH 0
Cuna toka. JlabopatopHas pabora ATHHIK
41 . 0.5 3JIEKTPUYECKOTO
W3mepenue u peryaupoBaHue CHIIbI TOKa"
TOKa
DNeKTpUYecKoe HalpshkeHne. BomsTmeTp.
42 JlaGopatopHas pabota "HU3mepenue u 0.5 AATHII
pEryJInpoBaHHe HaNpsHKeHN " HATPDREHHA
43 ConpoTuBieHe MPOBOAHUKA. Y IETbHOE 0
COIPOTHBIICHUE BEIIECTBA
JlaGopaTopHas paboTta "3aBUCUMOCTh
44 IEKTPUIECKOTO COTIPOTHBIICHUS 1
MPOBOJHMKA OT €T0 JTMHBI, IOIIAAH
MIONIEPEYHOT 0 CEYEeHMs U Mareprana'
45 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 0
3akoH OMa a1 yyacTka 1enu
JlaGopaTtopHas pabora "VccnenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, UYIIETO Yepes 1

pPE3UCTOpP, OT CONMPOTUBIICHUSA PE3UCTOPA U




HanpspKeHus Ha pesucTtope”

47

IlocnenoBarenbHOE U napaijICJIbHOC
COCAMHCHUA IMTPOBOAHUKOB

48

JlaGoparopnas padota "[IpoBepka mpaBuia
CJIO’KEHHUSI HANIPSKEHUN ITpU
MOCJIEIOBATEILHOM COCIMHEHUH JIBYX
pe3ucTopos"

49

JlaGopatopHas paboTta "[IpoBepka mpaBuia
AJI CUJIBI TOKA TP MapaljIiCJIbHOM
COEJIMHEHUU PE3UCTOpPOB"

50

Pemenue 3a1auy Ha npumeHeHue 3akoHa OMa
JUTS Pa3JIMYHOTO COSAMHEHUS TPOBOAHHUKOB

51

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO TOKA.
3axoH /xoynsa-JIeHna

52

JlaboparopHnas padota "OnpeneneHue
paboThl U MOIITHOCTH JIEKTPUUECKOT0 TOKa"

53

DNeKTpUYecKHe e U MoTpeouTenn
3JIEKTPUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"DnexTpuyueckue 3apsaapl. 3apsHUKEHHBIE Tela
n ux B3aumoeiicTeus. IlocToaHHBIN
ANEKTPUYECKUI TOK"

55

KonTtponbHas pabora o Teme
"DnexTpuueckue 3apsabl. 3apsKEHHBIE Tella
U uX B3aumoaeucTBus. ITocToSHHBIN
ANEKTPUUECKUI TOK"

56

ITocTosIHHBIC MATHUTEI, UX B3aUMOJCHCTBHE

JTaTYNK




MAar"HuTHOIO
I10JIA

57

VYpoxk-uccienopanue "M3ydyenue nosneu
MOCTOSIHHBIX MarHUTOB"

58

MarnautHoe 1one. MarHuTHOE 1moJjie 3eMITH 1
€ro 3HaueHHUe JUIA )KU3HU Ha 3eMiie

59

OmnbIT Opctena. MaruuTHoe nosie
AIEKTPUIECKOTO TOKa MarHuTHoe nojie
KaTYIIKH C TOKOM

60

[IpuMeHeHHe 3JEKTPOMArHUTOB B TEXHHKE.
Jlaboparopuas padora "M3yueHue neicTBus
MarHMTHOTO TIOJIsl Ha MIPOBOHKUK C TOKOM"

0.5

61

DJEeKTpOIBUTATENb [TOCTOSIHHOTO TOKA.
Hcnonp3oBanue 31eKTPpOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabora "KoHcTpyupoBanue u
u3y4deHue padoThl AJIEKTpoBUraTess"

62

OnpiTel Dapanes. 3aKOH NEKTPOMArHUTHOM
uHaykuuu. IIpasuno Jlenna

63

OnextporeHepatop. CriocoObl MoTyyeHHs
ANIEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOYHHUKAX 3HEPTHH

64

[ToarotoBka Kk KOHTPOJIKHOU paboTeE MO TeEMe
"DNeKTpUYECKUE U MATHUTHBIE SIBJICHUS "

65

KoHnTtponbhas pabota o teme
"DJIeKTpUUECKNE U MAarHUTHBIE SIBICHUS"

66

PesepBHsiit ypok. Pabora ¢ Tekcramu o
teme "TerutoBbie siBIeHUs"




67 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 0
teme "[1oCTOAHHBIN 2JIeKTpUYECKUi TOK"
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
68 " " 1 0
TeMe "MaruuTHbIC SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14.5




9 KJIACC

Koaun4yecTBO 4acoB

N HCI0JIb30BaHHE
n/-n Tema ypoxa Beero Konrpoabusie | Ilpakruueckue | 000pyIoBaHHsI
padoThI padoThI "Touka pocra"
1 Mexanunueckoe Br>xeHre. MarepuaibHas 1 0 0
TOYKA
5 Cucrema orcuera. OTHOCUTENBHOCTD 1 0 0
MEXaHHYECKOTO JBIKEHUS
3 PaBHOMEpHOE NIpSIMOJIMHEHOE IBUKCHUE 1 0 0
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKECHUE. 1 0 0
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeitHOe paBHOYCKOPEHHOE 1 0 0
JBH>KEHUE. Y CKOpEHUE
CkopocTh IpSIMOJIMHEHNHOTO
6 pPaBHOYCKOpEHHOTo ABIKeHus. ['padpuk 1 0 0 S
ckopocTH aKceNepoMeTp
JlabopaTtopHas pabota "OnpeneneHue
7 YCKOPEHUSI TeJa IPU PaBHOYCKOPEHHOM 1 0 1
JBMKEHUH MO0 HAKJIOHHOMH miockocTh"
8 CBoboanoe nagenue Ten. OnbiTel ["anunes 1 0 0
PaBHOMEpHOE TBMKEHHUE 110 OKPYKHOCTH.
9 [Tepwon u yactota obpameHus. JluneitHas u 1 0 0
yTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENHFHOE YCKOPEHHE 1 0 0
11 Ilepssiii 3akoH HproToHa. Bektop cuibl 0 0
12 Bropoii 3akon HeroToHa. 1 0 0

PaBHOelicTBYIOIIAA cHita




13

Tpetuii 3akon Herorona. Cynepro3unus cui

14

Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB
Hrrotona

15

Cuia ynpyroctu. 3akoH ['yka

16

Pemenue 3anau o reme «Cuiia ynpyroctu»

17

JlabopaTtopHas pabora «OnpeneneHue
HKECTKOCTHU TIPYKHUHBD»

18

Cuna tpeHus

19

Pemenue 3amad mo teme «Cuna TPCHUA»

20

JIaboparopHas pabota "OmnpeneneHue
Kod(UIIMeHTa TPSHUS CKOThKCHUS "

21

Pemenue 3anay no teme "3akonbl HproTOHA.
Cuna ynpyroctu. Cuna tpenus”

22

Cuita TSDKECTH U 3aKOH BCCMHPHOTI'O
TATOTCHHA. YCKOPGHI/IG CB060,[[HOI‘O naacHus

23

Ypok-koupepenius "J[BrmkeHHE T€ BOKPYT
rpaBUTaliMoOHHOrO 1eHTpa (ConHeuHas
cuctema). ['anaktuxu"

24

Pemtenue 3amay o teme "Cuia TSHKECTH U
3aKOH BCEMUPHOTO TATOTEHUA"

25

IlepBas kocMHUECKask CKOPOCTb.
HesecomocTs u neperpysku

26

PaBHOBECHE MaTepraIbHONM TOUYKHU.
AbcomoTHO TBEpI0E Teno. PaBHOBecHe
TBEPJOTO TeJIA C 3aKPETUIEHHON OCBIO
BpallleHUs

27

MowmeHnT cuisbl. LlenTp TsxecTn




Permrenne 3amau mo teme "MOMEHT CHUJIBL.

28 Y
LenTp TsxecTu
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

29 "MexaHUYEeCKOE IBUKEHUE.
Bsaumopeiicrsue ten"
KonrponsHas pabora o reme

30 "MexaHN4eCcKOe ABIKEHUE.
Bsaumopeiicrsue ten"
Nmnynec Tena. Ummnynbe cuibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYNPYroe B3auMOJACICTBIE

32 Pemenue 3agayd nmo teme "3akoH COXpaHEHUs
uMmIyibca'

33 VYpoxk-koHpepenuus "PeakTHBHOE ABIKEHHE
B IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIIHOCTh

35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlabopaTtopHas pabora «OnpeneneHue

36 paloThI CUJIBI TPEHUSI ITPU PABHOMEPHOM
JBM>KEHUH TeJla 10 TOPU30HTAIBHOM
MIOBEPXHOCTI»

37 Cas3b sHepruu u padotsl. [loTeHmanpHas
SHeprus

38 Kunernueckas sueprus. Teopema o
KUHETHYECKOW YHEPTUU

39 3aKOH COXpaHEeHHUs1 PHEPTUU B MEXaHUKE

40 JlabopaTtopHas pabota «/3ydenne 3akoHa




COXpPaHCHUS SHEPIrUum»

Konebarenpnoe JABMXKXCHHUEC U €TI0

4 XapaKTePUCTHKU

42 3aryxaromue Kosiedanus. BeiHyXneHHbIe
koseOanus. Pezonanc

43 MareMaTuyecKkuii U IPYKUHHBIA MasTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh Iepro/ia

44 KoJ1e0aHui OT )KECTKOCTH MPYKUHBI U MACChI
rpy3a»

45 [IpeBpareHre SHEPTUU IPU MEXAHUIECKUX
KOJICOaHUIX
Jlaboparopuas pabota «OnpeneneHue

46 9aCcTOTHI U MIEPU0/Ia KOJICOAHHH TTPYKHHHOTO
MasiTHUKa»
Jlaboparopuas pabota «IIpoBepka

47 HE3aBHCHMOCTH MepHojia KoiebaHui rpysa,
MOJIBEIICHHOTO K HATH, OT MacChl Tpy3a»
Mexanunueckue BoaHbI. CBOICTBA

48 MexaHnueckux BoiH. [IpomonbHbIe 1
MOTIEPEYHbIE BOJTHBI

49 Ypok-koHpepeniusa "MexaHnuecKre BOJTHBI
B TBEp0M Tene. CelicMuueckue BOJIHbBI"

50 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa

51 Ypok-uccnenosanue "HabmoneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53 Ypok-koH(DepeHus "YIbTpa3ByK U




MH(]Ppa3BYK B IPUPOJIE M TEXHUKE"

54

[ToaroroBka Kk KOHTPOJIBHON paboTE MO TEME
"3akoHbI cOXpaHeHMs. MexaHnuyeckue
KoJieOaHusl U BOJIHBI"

55

KonTponpHas pabota mo Teme "3aKkoHbI
coxpaHeHus. MexaHnveckue KoiaeOanus u
BOJIHBI"

56

DNeKTPOMarHuTHOE TOJIe.
3HeKTp0MaFHI/ITHI)IC BOJIHBI

JaTYHUK
MarHuTHOI'O
1O0JIA

57

CBolicTBa 3JI€KTPOMarHUTHHIX BOJIH

58

Ypok-koupepennus "kana
AIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
cBs3u"

59

Ypok-uccnenosanue "M3yueHue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TenedoHa"

60

Pemenne 3a7la4 Ha OoMpCaAcCICHUC YaCTOThI U
JJINHBI SHGKTPOMaFHI/ITHOI\/JI BOJIHBI

61

DneKTpOMarHuTHas Ipupo/ia CBeTa.
CxopocTts cBeTa. BosHOBBIE CBOICTBA CBETA

62

Hcrounuku ceera. IIpsMonuneitHoe
pacnpocTtpaHeHue cera. 3artMeHus CosHLa u
Jlynbl

63

3aKoH OTpakeHUs CBeTa. 3epkaina. Pemenue
3a/1a4 Ha MPUMEHEHNE 3aKOHA OTPAXKEHUS
cBETa




[TpenomiieHne cBeTa. 3aKOH MPETOMICHUS

64
cBeTa
[TonHOE BHYTpEHHEE OTpakeHUE CBETA.

65 Hcnonp30BaHne MOJHOTO BHYTPEHHETO
OTpPaXKEHUS B ONITUYECKUX CBETOBO/IAX
Jlaboparopnas pabota "Hccrnenoanue

66 3aBUCHMOCTH YIJIa IIPEJIOMIIEHHS CBETOBOTO
Jy4a OT yIJla IaJIeHHs Ha TpaHulie "BO3AyX-
crexso""

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIua3er. OnTHYECKAS CUITA JTMH3BI

69 [TocTpoenue n300pakeHHI B TMH3AX
JlaboparopHas pabota "OmnpeneneHue

70 (hOKYCHOT'O pacCTOSTHUS U ONITHYECKOU CHIIBI
coOuparorien TUH3bI"

71 Ypok-koupepenius "OnTuyecKkue TUH30BbIC
npubops"

72 ['na3 xak onTuyeckas cucreMa. 3peHue

73 VYpoxk-koHpepenuus "edexrsl 3penus. Kak
COXpPaHUTH 3peHue"

Pasnoxxenue Oenoro csera B crieKTp. ONBITHI

74 Herotona. CioxeHue CrieKTpaJIbHbIX [[BETOB.
Jucnepcus ceera
JlabopaTtopHas pabota "OnbITH TIO

75 pas3ioKeHuIo O6eI0ro cBeTa B CIEeKTp U

BOCIIpHATHUIO IBETA ITPEAMCTOB IIPU UX




HaOII0JICHUHU Yepe3 IBETOBbIC GUIBLTPHI"

Ypok-nipaktukym "BosHOBEIE cBOMCTBA

76 cBeTa: Jucnepcusi, HHTepPepeHIus u
nudpaxus’”

77 Omnsitel Pesepdopa u mnanerapHas MOJIENb
aToMa

78 [Tocrynater bopa. Monens aroma bopa

79 HcnyckaHue 1 IOTJIONIEHHE CBETa aTOMOM.
KBantsl. JIuHeiuaTbie CIEKTPhI

80 Ypok-nipaktukym "Habntonenre cCrieKTpoB
ucIyckanus'"

81 PanuoakTuBHOCTH U €€ BUJIBI

82 Crtpoenue atomHoro siapa. Hykinonnas
MOJIEJTb

83 PannoaktuBHBIE TpeBpanieHus. M3otonsl

84 Pemenue 3anau no teme: "PagnoakTuBHbIE
npeBpauieHus "

85 [lepuon nmonypacnana

86 VYpok-koHpepennus "PagnoakTuBHbIE
W3IIy4€HHS B IPUPOJE, MEIUIIMHE, TEXHUKE"

87 SAnepHble peakiinu. 3aKOHBI COXPaHEHUS
3apsJI0BOTO U MacCOBOTO YHCE

88 DHeprus CBsA3M aTOMHBIX sjiep. CBsI3b MacChl
Y SHEPTUu

89 Pemrenue 3anau no treme "SAnepHsie peakuun"

90 Peakiuu cunTe3a U neneHUs SaEp.

Ncrounuku sHeprun ComHIa 1 3B€37




91

Ypok-kouhepenius "SnepHas SHepreTUKa.
JlelicTBus paAMOaKTUBHBIX U3TyYCHUH Ha
YKVBBIE OPTaHU3MBI"

92

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TemMe
"DNEeKTPOMarHuTHOE MoOJIE.
DneKTpoMarHuTHeIe BOIHBL. KBaHTOBBIE
SIBJICHUS "

93

KonTponbnas pabota no reme
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE
SIBJICHUS "

94

[ToBTOpenue, o606menue. JlabopaTopHbie
paboTsl o Kypcy "B3aumoneiicteue Ten"

95

[ToBTrOopenue, o6o0meHue. Penenne
pacyeTHBIX M KaYeCTBEHHBIX 33J1a4 [0 TEMe
"TemnnoBsie mporecch"”

96

IToBTrOopenue, o6o0meHue. Pemenue
pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 110 TeMe
"KIIJI TermoBeIX aBUrarenci'

97

IToBTrOopenue, o6o0mmeHue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 110 TEME
"KILJI anexrpoycTaHoBOK"

98

[ToBTOpenue, o0obmeHue. JlabopaTopHbie
pabotsI 1o kypey "CBeToBble sBICHUA"

99

[ToBTOpenue, 0600meHne. Pabora ¢
TEKCTaMU 10 TeMe ""3aKOHBI COXPAHEHHS B
MexaHuke"

100

IToBTropenue, o6o0mmenue. Pabora ¢




Tekctamu 1o teMe "Kosiebanusa v BoiHb!"

[ToBTropenue, o6o0menue. Pabora ¢

101 1 0
TekcTaMHu 110 TeMe "CBeToBEIE ABJICHUS"
[ToBTropenue, o6o0menue. Pabora ¢
102 Tekctamu 1o Teme "KBanToBas u siaepHas 1 0
¢uznka"
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHHUK, 7 kiacc/ [lepouimkun .M.,
NBanoB A.U., AkunonepHoe oomectBo «M3narensctBo «IIpocsemienue»

» dusuka: 8-i kacc: 6a30BbIN ypoBeHB: yueOHUK, 8 kinacc/ [lepeimkun U. M.,
NBanoB A. 1., AkunonepHoe odmectBo «M3natensctBo «IIpocsemienue»

» Gusuka, 9 xknacc/ [epsimkun A.B., I'yrHuk E.M., O0111ecTBO ¢ OrpaHu4eHHOU
0TBETCTBEHHOCTHIO «{PODA»; AkunonepHoe obmectBo «M3narenbcTBo
«IIpocBemenue»

coopnuk 3amauy B.U. Jlykamuk, E.B. UBanoBa

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

nunaktuaeckne marepuansl A.E. Mapon, E.A. Mapoun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






