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HNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO 00I1Iero o0pa3oBaHMs COCTaBJIEHA HA OCHOBE MOJIOJKEHHH
u TpeOOBaHMI K pe3yibTaTaM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHOW OOpa30BaTENbHOW MPOTrPaMMBI,
npeacrasieHHbix B @I'OC 00O, a Takke ¢ y4érom denepanpHOl paboueil mporpaMMbl BOCIIHTAHUS H
Konuenuuu npenonasanus yaeOHOro npeamera « Du3ukay.

Comepxxanve mporpamMmbl 1Mo (HU3WKE HAMpPaBJieHO HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH O0YYarOIUXCsl M OPTaHU3ALMI0 H3yYeHHs (PH3UKHN Ha AEATENbHOCTHOW OocHOBE. B mporpamme mo
¢u3nKe YYUTHIBAIOTCS BO3MOXKHOCTH yueOHOro mnpemmera B peanmuzauuu tpeboBanmit ®I'OC 000 «
IUTAHUPYEMBIM JINYHOCTHBIM M METAIpPEAMETHBIM pe3yjbTaTaM OOY4YEeHHs, a TaKXKe MEXIPEAMETHBIE CBS3U
€CTeCTBEHHO-HAYUHBIX YUeOHBIX MTPEIMETOB HA YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHMsL.

[Iporpamma mo ¢u3KKe yCTaHABIMBAET paclpenesieHne y4eOHOro Marepuaa mo rojgaMm odydernws (1o
KJlaccam), MpemiaraeT MPUMEPHYIO MOCIeN0OBATEIbHOCTh M3YYEHUs TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BHTHUS
NPEAMETHOTO COMEPKAHUSA U YIETE BO3PACTHBIX OCOOEHHOCTEH 00yUarOLITIXCS.

[Iporpamma mo ¢usuke paspadoTaHa ¢ LETbIO OKa3aHHUS METOAMYECKOW IMOMOIIM YYUTENI0 B CO3aHUH
paboueii mporpamMmsl IO Y4€OHOMY MTPEIMETY.

DusnKa SBIAETCS CHCTEMOOOPA3YIOLIMM Il €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEAMETOB, MOCKOJIBKY
(u3rUecKre 3aKOHbI JISXKAT B OCHOBE MPOIECCOB U SIBJICHUI, H3y4aeMbIX XUMHUEH, OUOIIOTHEH, aCTPOHOMUEH U
¢usnyeckoil reorpadueil, BHOCUT BKJAJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPENOCTaBIsieT Haubdosee
SICHbIE 00pa3Lbl MPUMEHEHHsI HAYYHOIO0 METO/IA IMO3HAHMSI, TO €CTh Croco0a MONy4eHHsT JOCTOBEPHBIX 3HAHUHN
0 Mupe.

Onna w3 rnaBHBIX 3a7a4d (U3NUIECKOro oOpa3oBaHMs B CTPYKType oOIIero oOpa3oBaHHsl COCTOHT B
(bopMHUPOBAHUN €CTECTBEHHO-HAYYHON I'PAMOTHOCTH M HHTEpeCa K HayKe y OOyHarOIIUXCs.

Uzyuenne ¢usuku Ha 0a30BOM ypOBHE MPEAIIONATraeT OBIAJCHUE CICAYIOLIMMH KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!
® HAy4YHO OOBSCHSTDH SIBJICHUS,
® OIICHMBATb M IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICAOBAHUS,
® HHTEPIPETUPOBATH JAHHBIC U MCIIOJIB30BaTh HAYYHBIE TOKA3aTEIbCTBA IS TIOJIYYECHHUS BBIBOIOB.

Henn w3yueHust (U3MKM Ha YPOBHE OCHOBHOro obOmiero oOpasoBaHusi ompenenensl B Kouenuw
npernonaBaHus yuebHoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHusauusx Poccuiickoit @enepauuu,
peanm3yIoUINX OCHOBHbIE 00IeoOpa3oBaTebHbIE MPOrpaMMBbl, YTBEPKAEHHOH pemeHueMm Komneruu
Munncrepcrsa npocsetnerns Poccutickoit @enepanuu (mporokon ot 3 aexadpst 2019 r. Ne ITK-4BH).

Lean n3ydyenus pusnku:

e mnpuoOpeTeHrne MHTepeca M CTPEMJICHUs] OOy4aroIIUXcs K HAyYHOMY HM3YUYEHHIO MPHUPOIBI, PA3BUTHE HX
UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPENCTaBJIEHUI O HAyYHOM METOAE TMO3HAaHUs M (OPMHPOBAHHE HCCIEIOBATEIBCKOTO
OTHOILIEHHS K OKPY’KAIOLITNM SIBJICHHSIM,;

e (opMupoBaHHE HAYYHOrO MHPOBO33PEHMsI KaK pe3ysbTaTa H3Y4YEeHHS OCHOB CTPOCHHS MATepUH U
(byHOaMEeHTaIbHBIX 3aKOHOB (PU3UKHY;

e (opMupoBaHHE NPEACTABICHUN O PONU (PU3HMKH Ul PA3BUTHSl IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH;

® pa3BUTHE MPEICTABJICHUI O BO3MOXKHBIX cepax Oynymel mpodheCCHOHATbHON NeITeIbHOCTH, CBSI3aHHON
¢ (pHM3HUKOI, TOATOTOBKA K NajJbHENHIIEMy OOyUEHHUIO B 5TOM HAIPABJICHUH.
JlocTiokeHHe 3THX IieNied mporpaMmbl 1Mo (u3uMKe Ha YpOBHE OCHOBHOroO obmero o0Opa3oBaHus
o0ecreYnBaeTCs! pEIeHUEM CIEIYIOMNX 3a4aY:
¢ mnpuoOpeTeHne 3HaHUN O IUCKPETHOM CTPOSHHH BEIECTBA, O MEXaHHYECKUX, TEIIOBBIX, 3JIEKTPHIECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHrne yMEHUH ONMUCHIBATH U OOBSACHITH (PU3NUECKHE SBJICHHS C HCIOJIb30BAHUEM IOJyYEHHBIX
3HAHUH,

® OCBOEHHE METOAOB PELICHMs NMPOCTEHINNX PACUETHBIX 3a7ad C UCIONb30BaHUEM (PU3MYECKUX MOAelei,
TBOPYECKHX H NMPAKTHKO-OPHUEHTUPOBAHHBIX 337124,

® pa3BUTHE YMEHHH HAOMIOAAaTh NMPUPOIHBIC SIBIEHHUS M BBIIOJHSATH OIBITHI, JaOOpaTOpHBIE PabOTHI U
SKCIIEPUMEHTAIIbHBIE HCCIIEOBAHUS C NCTIOIb30BAHNEM H3MEPHUTEIbHBIX MPUOOPOB;



e ocBoeHHe TpuéMOB padoThl ¢ wHpOpMaIMell (U3MYECKOro COAEpKaHUs, BKIIOUas WHPOPMAIUIO O
COBPEMEHHBIX TOCTHKECHUSX (DM3HMKH, aHAJN3 U KPUTHUECKOE OLICHUBaHNE HHPOpMaLINY,

® 3HAKOMCTBO €O chepamu MPopeCCHOHAIBHON NESITeIbHOCTH, CBA3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha TOCTHKEHUSAX (PU3MUECKON HAyKH.

Ha usydenue ¢puzuku (0a30BbIil ypOBEHBb) HA YPOBHE OCHOBHOTO 00IIero odpasoaHusi OTBOAUTCS 238
4acoB: B 7 kyacce — 68 "acos (2 4aca B Hezeno), B 8 kiacce — 68 vacos (2 yaca B Heneno), B 9 kiacce — 102
yaca (3 Jaca B HEZIEIO).

IIpennmaraembiii B mnporpamme no (u3uke mnepedeHb JabopaTOpHbIX padOT ¥ OMBITOB HOCUT
PEKOMEH/IATEeNIbHBIA XapaKTep, YIUTEIb AeJaeT BbIOOP MPOBEACHUS JJAOOPATOPHBIX PA0OT U OMBITOB C YYETOM
UHIMBUAYAIbHBIX OCOOCHHOCTEH OOy4aroIMXCsl, CIHMCKAa SKCIEPHUMEHTANbHBIX 3aaHUH, NpPEIsiaraéMblX B
paMKax OCHOBHOT'O rOCYIapCTBEHHOIO 3K3aMeHa 1o (pusmke.



COAEP)KAHUE OBYYEHUA

7 KJTIACC

Pazagen 1. ®Pu3uka u €€ poJb B NO3HAHHU OKPYXKAKIIEro MUpa.

dusnka — Hayka o mpupoae. SAeneHus npuponpl. PusnUecKue SBICHUS. MEXaHHYECKHUE, TEIIOBBIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Qusnyeckue BenuuuHbl. M3mepenue Qusmyeckux penuyuH. Dusudeckune npudopsl. [lorpemHocTs
u3MepeHuil. MexnyHapoaHasi CUCTeMa €IUHULL

Kak ¢usuka u npyrue ecTeCTBEHHbIC HAYKH U3Y4aloT mpupoay. EcTecTBeHHO-HAYYHBIH METO/T TO3HAHUSI:
HaOJII0IeHNE, TIOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABIDKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THIIOTE3,
oObsicHeHne HaOroaaeMoro sipjernst. Onucanve GU3NIECKUX SBJIEHUH C TOMOIIBI MOMEIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHbBIE, CBETOBBIE SIBJICHUS.

2. ®usnyeckue mpuOOPHI U MpoLenypa NPsIMbIX U3MEPEHNUH aHAJIOTOBBIM U IIU(POBBIM MTPHOOPOM.
Jlabopamopusie pabomst u onsimo.

1. OmnpeneneHuie LieHbI AETEHUS LIKAJIBI H3MEPUTENBHOTO IPHOOPA.

2. H3mepenue pacCTOSHU.

3. UsmepeHue oObéMa JKUAKOCTH U TBEPIOTO TENA.

4. OmnpeneneHue pasMepoB MajlbIX TE.

5. HsmepeHue TemnepaTyphbl IpU MOMOILHN XKUIKOCTHOTO TEPMOMETPA U AaTHHKA TEMIIEPATYPHI.

6. IlpoBemeHue wuccnenoBaHUs MO IPOBEPKE THUIIOTE3bl: JAJbHOCTb MOJETa IIApUKa, MYLIEHHOTO

TOPU3OHTAJIBHO, TeM Ooublile, ueM OOoJbIIe BHICOTA MyCKa.
Paszpen 2. IleppoHadanbHbIe CBEACHHS 0 CTPOCHUH BelIeCTBA.

CtpoeHne BemecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, TOKA3bIBAOIIUE AUCKPETHOE CTPOCHHE
BEIIIECTBA.

JBwkeHne uactull BemecTBa. CBs3b CKOPOCTH NBIKCHHSI YacTHI[ C TeMmepaTrypoil. bpoyHoBckoe
nsrkeHue, nudgdysus. BzanmoneiicTBre yacTHIl BEIIECTBA: MPUTSDKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA. CTPOSHHE ra3oB, JKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHX) Tl
B3anMocBs3b MeX1y CBOWCTBAMH BEINECTB B PA3HBIX arperaTHbIX COCTOSIHMAX U UX aTOMHO-MOJIEKYJISPHBIM
crpoenneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBL.

Hemoncmpavuu.
HabmoneHue OpOyHOBCKOTO IBHKEHUSI.
Habmonenue nuddysun.
3. Habmronenue siBineHuH, OOBSICHIIOIINXCS MPUTSKEHUEM M OTTAJIKHBAHHEM YaCTHI] BEIIIECTBA.
Jlabopamopusie pabomsl u onsvimol.
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1. Onenka nuaMeTpa aToMa METOIOM PSIIOB (C UCTIOJIb30BaHUEM (oTorpadumii).
2. OmpbIThI IO HAOMIOEHHUIO TETUIOBOTO PACIINPEHUS T'a30B.
3. OmubITel MO OOHAPYIKEHUIO NEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSIKSHHSI.

Pazaen 3. /{BuskeHHe U B3aUMOJeiiCTBHE TeJl.

Mexanunueckoe nBukeHue. PaBHOMepHOe U HepaBHOMepHoe ABmxkeHHe. CkopocTb. CpenHss CKOpPOCTh
IIPU HEPAaBHOMEPHOM ABHKEHUU. PacuéT myTH U BpeMeHU JBUKEHUS.

SBnenune nHepuun. 3akoH nHepLUU. B3aumozeiicTBue Te Kak MPUUNHA U3MEHEHUS CKOPOCTH ABIKEHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [lnoTHocTh BemecTsa. CBs3b MIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuHuLEe 00BEMA BEIIECTBA.

Cuna kak xapaxkTepucTuka B3auMonencTsus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiel c
MOMOIIBIO AUHAMOMETpa. SBJeHNe TAroTeHus U cuia Tsbkectu. Cuna TAXKEeCTU Ha pyrux IjaHerax. Bec Tena.
Hesecomocth. CroxkeHue cujl, HampaBlieHHBIX MO ofHOW npsMoil. PaBHopeictByromas cun. Cuna TpeHus.
TpeHue ckonbxeHus U TpeHue nokos. TpeHue B Ipupoje U TEXHUKE.

Jemoncmpayuu.

Habmronerne MexaHMUECKOTO ABHYKEHUS TeIa.

HsmepeHne ckopoCcTH NPSIMOJIMHENHHOTO JIBUKEHMUSI.
Habnronenue siBieHus] HHEPLHH.

Habnronenne u3MeHeHus: CKOPOCTH MPH B3aMMOICHCTBHH TEI.
CpaBHeHue Macc Mo B3aUMOJEHCTBHUIO Tel.

CnosxeHue cull, HaNpaBJIEHHbIX 110 OJHON MPSIMOH.

Jlabopamopusie pabomst u onsvimol.
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OmnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMKEHHS (IIApUKA B KUAKOCTH, MOJAENIU 3JIEKTPHUYECKOTO
ABTOMOOWIIS U TaK Jaee).

Omnpenenenue cpenHel CKOPOCTH CKOJIBKEHHSI OpycKa WIIH LIAPHKA 110 HAKJIIOHHOH IIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TeJa.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb pPACTsDKEHUs (medopManuu) MNPYKUHBI OT MPUIIOKEHHOU
CHUJIBL.

OnbITEL, EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHMSI CKOJIbXKEHUSI OT Beca Tejla U Xapakrepa
COINPUKACAKOIIHNXCS TOBEPXHOCTEM.

Paznen 4. laBneHue TBEPABIX TeJl, }KUAKOCTEN U ra3os.

Hasnenne. CriocoObl yMEHBIIEHHUsST W yBETWYEHUs! AaBieHus. JlaBneHue rasa. 3aBUCUMOCTH JTaBJICHUS

raza or oObéma, Temreparypbl. Ilepenada naBjeHHs] TBEPABIMU TEJIaMH, KHUIKOCTSIMH M Ta3amMH. 3aKOH
IMackans. [THeBMaTHUECKHE MAIIMHBI 3aBUCUMOCTb JABJICHUS KUAKOCTH OT TNyOuHBL ['mapocraruydeckuii
napanokc. Cooburaromuecst cocynbl. I mapaBanuecKkue MEXaHu3MBbL.

ATmocdepa 3emnn u atmochepHoe napieHne. [IpHunuHBI CyIEeCTBOBAHUS BO3AYIIHON O0OJOUYKH 3eMIIH.

Omnbit Toppuuennmu. M3mepenue aTMOC(hEpHOTrO NaBJIeHUsI. 3aBUCUMOCTb aTMOC(HEPHOrO AaBJIEHUST OT BBICOTHI
Haja ypoBHeM Mopsi. [Ipubopsl 1ist n3MepeHus: aTMOC(hEPHOTrO TaBIICHUS.

JleiicTBHE KUAKOCTU U ra3a Ha MOTPY:KEHHOE B HUX Teyo. BriTankuparomas (apxuMenoBa) cuia. 3aKOH

Apxumena. IlnaBanue ten. Bosayxomnnasanue.
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Jemoncmpayuu.
3aBUCUMOCTbD IaBJIEHUS ra3a OT TeMIIepaTyphl.
Ilepenaya naBneHMst ;KUIKOCTBIO U Ta30M.
CooOmrarommecs COCyIbl.
I'mnpasnuueckuii mpecc.
[IposiBneHue neiicTBrst aTMOC(EPHOTO NABIICHUSI.
3aBHCHMOCTD BBITAIKHBAIOIIEH CHUIIBI OT 00BbEMA MOTPYKEHHOH YaCTH Tela U IIIOTHOCTH JKHIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIECH CUIIBI BECY BBITECHEHHOM JKUJKOCTH.
YcnoBue miaBaHus TeN: IUIABAHME WM MOTPY’KEHHE TeJl B 3aBUCUMOCTH OT COOTHOULIEHHS IJIOTHOCTEHN
TeJa U KUJKOCTH.
Jlabopamopusie pabomst u onsvimol.
HccnenoBaHue 3aBUCHMOCTH BeCa Tesla B BOJE OT 00bEMa MOrpyKEHHOM B JKHIAKOCTb YaCTH TENa.
OrnpeneneHue BbITATKUBAIOLIEH CHJIBI, ACHUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B JKUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, TEUCTBYIOIIEH Ha TEJIO B XKMIKOCTH, OT MAacChl Tefa.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIIKUBAIOLIEH CUIIBL, AEMCTBYIOLIEH Ha TEJO B JKUIKOCTH, OT
00BEMa TOTPY>KEHHOH B JKUAKOCTh YaCTH TeJla M OT IUIOTHOCTH *KHIKOCTH.
Konctpyuposanue apeoMeTpa UiIn KOHCTPYUPOBAHUE JIOAKU U ONpefesieHne €€ rpy30noabEMHOCTH.
Paspen S. PaGoTa u MOIIHOCTB. JHeprusi.
Mexannyeckast pabora. MOITHOCTb.
IIpocTeie MeXaHU3MBIL. pbrdar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecus peruara. [IpuMmenenne

MpaBUJia PABHOBECHS pbiuara kK 0Joky. «3omotoe npaBuio» mexanuku. KIIJ] nmpocTeix Mexanusmos. IIpocTeie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas SHEPrus. Kunerudeckass u NOTCHUHAJIbHAA OHEPTHA. HpeBpaLueHI/Ie OJHOro BHIOA

MEXaHUYEeCKOM SHEPruu B IPYroil. 3aKOH COXpaHEeHUs] SHEPTUH B MEXaHUKE.

—
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Jemoncmpayuu.
IIpuMepbl IPOCTBIX MEXAHU3MOB.
Jlabopamopusie pabomst u onsvimol.
Omnpenenenne pabOTHI CHITBI TPEHUS TIPH PABHOMEPHOM ABM)KEHUH TEJ1a N0 TOPU3OHTAIBHON TOBEPXHOCTH.
Hccnenosanue yCclnoBU paBHOBECHSI pblyara.
Hsmepenue KIIJ] HakIOHHOM NJIOCKOCTH.
Hsyuenue 3akoHa COXpaHEHUs] MEXaHUYECKOH SHEPIHH.

8 KIIACC

Pasznen 6. TensioBbie ABJI€HHSA.
OCHOBHBIE TIOJIOJKEHHUS MOJIEKYJIAPHO--KMHETUYECKON TeOpHUu CTpOeHMs BelecTBa. Macca U pasmepbl

ATOMOB U MOJICKYJI. OHbITbI, MOATBCPKAAOIINE OCHOBHBIC TTOJIOKCHUA MOHGKYHSIpHO-KHHeTH‘{eCKOfI TCOpUU.



Mopnenu TBEPAOro, JKUAKOIO M ra3o00pa3HOro COCTOsHUHN BemecTBa. Kpucrammmueckue u amopgHbIe
tena. OOBSCHEHHE CBOHCTB TIa30B, XUAKOCTEH M TBEPABIX TEJN Ha OCHOBE IOJIOKEHHH MOJEKYISPHO-
-KnHeTndeckoi Teopun. CMaunBaHue U KaNWUISpHbIE sIBJIeHUs. TerioBoe paciiupeHue U cxxaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBM)KEHUS YacTULl. BHYTpeHHsIs1 sHeprus.
CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPruM: TEeIuionepenada W CoBepiuieHHe padoThl. Buabl Teruonepenayw:
TEIJIONPOBOJHOCTD, KOHBEKIIUS, U3JIyUeHUE.

KonnuectBo TemoTel. YenpHas TEIUIOEMKOCTh BelecTBa. 1erIO00MEH M TEIIOBOE PaBHOBECHE.
YpaBHeHue TeruioBoro OanaHca. [lnaBieHne U OTBEpACBaHNE KPUCTAIIMYECKUX BELIECTB. Y IENbHAS TEIJIOTa
riasyieHus. [lapooOpasosanue u konnencanusi. Mcnapenue. Kunenue. YaenbHas Termiora napooOpa3oBaHUsl.
3aBHCUMOCTb TEMITEPATYPBI KUIIEHHSI OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxxHocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAs TEIIOTa CropaHusl.

Ipuaummner pabote! Terioeix asurateneit KI1/1 TeruoBoro neurarens. TerioBble IBUTATENN U 3aIIATA
OKpY>KaroIen Cpenbl

3aKOH COXpaHEHUs U MPeBPaLLEHNs] SHEPTUH B TEIUIOBBIX MTPOLIECCax.
Hemoncmpavuu.
HabmoneHue OpOyHOBCKOTO IBHKEHUSI.
Habmonenue nuddysuu.
Habnronenne siBineHni cMauMBaHUS U KAIMUJUISIPHBIX SIBJICHUH.
Habnronenne TermnoBoro paciupeHust Tedl.
U3meHeHHe naByieHus ra3a npu N3MeHEHNH 00bEMa U HarpeBaHUH MITH OXJIAKICHUH.
IIpaBuna usmepeHus TemrepaTypal
Bunas! Tenonepenauu.
OxnaxaeHne npu COBEPLUICHUH PabOTHL
Harpesanwue npu coBepieHn# padoThl BHEUTHUMH CHIIAMH.
. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEILECTB.
. Habmronenue xuneHus.
. HabromeHue mocTosHCTBA TEMITEPaTyphl IPU TUIABJICHUH.
. Moaenu TemIoBbIX ABUTaTEIEH.
Jlabopamopusie pabomst u onsvimol.
OmnbITE IO OOHAPYKEHHIO NEHCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM CONU WM caxapa.
OmnbITh! 0 HAOJIIOAEHUIO TETIJIOBOTO PACLIMPEHHSI ra30B, KUAKOCTEH 1 TBEPIBIX TEJ.
Omnpenenenue naBneHus BO3AyXa B OAJUIOHE MITIPUIIA.
OnbITEl, AEMOHCTPHPYIOIIHWE 3aBHCUMOCTb MaBJIEHHS BO3AyXa OT €ro OOBéMa M HArpeBaHUS WIIH
OXJIAKIEHUS.
6. IlpoBepka rumoTesbl JIMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIEPaTyPhI.
7. HabmroneHue n3MeHEHUs1 BHYTPEHHEH SHEPTUH TeJsla B pe3yJIbTaTe Terionepenadn u padoThl BHEUTHUX CHIL
HccnenoBanue siBIEHNs TEIUIOOOMEHA NIPY CMELITUBAHUN XOJIOIHON U ropsideld BOJBL.
9. OmpeneneHne KOJUYECTBA TEIUIOTHI, MMOJYYEHHOTO BOIOHW MPHU TEINIOOOMEHE C HarpeThbIM METAJLTHYECKUM
LUJIUHIPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
11. UccnenoBanue npouecca UCIIapeHUsl.
12. OnpeneneHne OTHOCUTENBHON BIaXKHOCTH BO3AYXA.
13. Onpenenenue yaenbHON TEIIOTHI TIABJIEHUS JIbJA.

Paznen 7. Dnekrpuueckne u MATHUTHBIE SIBJICHHSI.

OnexkTpuzauus Ted. JlBa poaa 3JEKTPUYECKUX 3apsimoB. B3auMopeicTBue 3apsiKEHHBIX Tel. 3aKOH
Kyrona (3aBHCHMOCTb CHITBI B3aUMOJEHCTBHUS 3aPsDKEHHBIX TEJT OT BEJIMYHHBI 3aPsIOB U PACCTOSHUS MEXKAY
TeJIAMH).

Onexktpuueckoe nosie. Hanpsx€HaHocTh 3aexTpuyeckoro nos. IIpuHIun cynepno3suuum 31eKTpUIeCcKux
noJieli (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. JJIEMEHTapHbIA sjekTpuueckuit  3apsia. CTtpoeHue aroma.
IIpoBOAHUKN U AUBTIEKTPUKHU. 3aKOH COXPAHEHUS dJIEKTPUUECKOro 3apsija.
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DNeKTpUUecKkuil TOK. Y CJIOBUsl CyLIECTBOBAHHUS 3JEKTPUUYECKOro Toka. MICTOYHUKM MOCTOSIHHOTO TOKA.
JIelicTBUS 3JEKTPUUECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKHH TOK B JKUAKOCTSIX U
rasax.

Onextpuueckass uenb. Cuna Toka. DnekTpuueckoe HampspkeHue. CoNpoTHUBJIEHHE TPOBOJHUKA.
VYaenbHoe compoTuBieHue BelecTBa. 3akoH Owma nus ydactka nenu. [locienoBatenbHoe U mapajiesibHOE
COEIMHEHHNE MPOBOJHUKOB.

PaGora u MoOIHOCTD »3JekTpudeckoro Toka. 3akoH JDxoyna—JleHnma. DnekTpudeckue Lend U
noTpeOUTENH HIEKTPUUECKO sHepruu B ObiTy. KOpoTKOe 3aMbIkaHue.

IToctostHHbIe MarHuThHl. B3auMonencTBue MOCTOSIHHBIX MAarHUTOB. MarHuTHoe nosie. MarHuTHoe noJie
3eMIIn U €ro 3HaueHue s Ku3HM Ha 3emse. OnbIT Dpcrena. MarHuUTHOE MOJ€ 3JEKTPUUECKOTO TOKa.
IIpuMeHeHHe »3IEKTPOMArHUTOB B TexHUKe. JleficTBUE MAarHMUTHOIO TMOJIsI HAa IPOBOAHMK C TOKOM.
DnekTpoaBUraTelNb MOCTOSHHOIO Toka. Mcnosp3oBanue 3ekTpoiBUraTeneil B TEXHUUECKUX YCTPONHCTBaxX U Ha
TpaHCHOpTe.

Onbiter @Dapanesi. ABnenue saexktpomarautHord wuHaykumu. I[lpaBuno JleHma. DnexkTporeHeparop.
CriocoObl MONTyYeHHsI SIEKTPUIECKON SHEPTUU. DNEKTPOCTAHLNN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.
DNEeKTpU3aLUs TEI.
JIBa poza 3eKTpUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3aPSKEHHBIX Tell.
YCTpONUCTBO U JEHCTBHE 3IEKTPOCKONA.
DnekTpocTaTuieckast MUHIYKIHS.
3aKOH COXpaHEHUs SJIEKTPUUECKUX 3apsiioB.
IIpoBOOHUKY U AUBTEKTPUKH.
MopenupoBaHye CUIOBBIX JIMHUN 3J1€KTPUYECKOTO MOJIS.
HcTouHnkHn NOCTOSIHHOIO TOKA.
JIeficTBUSA SIEKTPUUECKOTO TOKA.
. DIEKTPUUECKHUH TOK B XKUIKOCTH.
. I'a30BBbI#1 paspsn.
. U3MepeHue cuiibl TOKa aMIepMeTpoM.
. U3MepeHue 31eKTpUuecKoro Hamnpsi>KeHUs] BOJIBTMETPOM.
. PeocraTt n MarasuH CONpOTUBIICHUH.
. BsaumopeiicTBue NoCTOSIHHBIX MArHUTOB.
. MonenupoBaHie HEBO3MOXKHOCTH Pa3iefeHHs MOII0COB MarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MaruuTHOe noJjie Toka. DIeKTPOMarHuT.
. JleficTBH€ MAarHUTHOIO MOJIA HA IPOBOAHUK C TOKOM.
. DIeKTpOoABUTaTeNb IOCTOSIHHOTO TOKA.
. UccnenoBanue siBIE€HUS 3JI€KTPOMArHUTHOM HHAYKLIMH.
. OnbiTer @apanes.
. 3aBUCHMOCTb HalpaBJeHUs] UHIYKLIHOHHOI'O TOKA OT YCJIOBUH €r0 BOSHUKHOBEHHUS.
. DIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopusie pabomst u onvimel.
OmnbITh! 1O HAOIIOAEHUIO SJIEKTPU3ALIUH TEJT HHAYKIUEH U PU COIPUKOCHOBEHHH.
Hccnenosanue neiCTBUs 3JIEKTPUUYECKOrO MO HA MPOBOAHUKU U AUJIEKTPUKU.
COopka u mpoBepka padOThI SJIEKTPUUECKOH IeMH MOCTOSHHOTO TOKA.
HsmepeHue u peryiupoBaHue CUIIbI TOKA.
HsmepeHue u peryirpoBaHue HalpsKeHUs.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIEr0 4epe3 Pe3UcCTop, OT CONPOTHUBJIEHMsI pe3ucTopa U
HaNpsDKEHUS Ha Pe3UCTOope.
7. OmnbITel, 1€MOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBJIEHUS MPOBOJHUKA OT €ro AJIUHBIL
IJIOLIA N NIOTIEPEUYHOr0 CEUEHUs U MaTepuana.
8. Ilposepka mpaBuia ClIOXKEHHUS HANPSKEHUI MPH NMOCIE0BATEIbHOM COEIMHEHUH ABYX PEe3UCTOPOB.
9. Ilposepka npaBuia AJsi CUJIbI TOKA IIPU NapauIeIbHOM COeIMHEHNUH Pe3UCTOPOB.
10. Onpenenenue paboThI 3JIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
11. Onpenenenue MOLHOCTU 3JIEKTPUYECKOTO TOKA, BbIAEISIEMON Ha pe3UCTOpe.
12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIErO Yepe3 JaMIIOUKyY, OT HAPSDKEHUS HAa HEH.
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13. Onpenenenne KI1J] Harpesarens.

14. UccnenoBanue MarHUTHOTO B3aMMOZEHCTBHsI IOCTOSTHHBIX MarHUTOB.

15. U3ydeHne MarHuTHOTO I0JISl TIOCTOSIHHBIX MATHUTOB MPH UX OOBEIUHEHUH U Pa3AesICHIH.

16. UccnenoBaHue OelCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnpITh], JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJIENCTBUS KAaTyIIKH C TOKOM M MarHUTa OT CHUJIBI
TOKa U HalpaBJeHUs TOKA B KaTyIIKe.

18. M3y4yenue AeiCTBU MArHUTHOIO MOJISI HA MPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue U U3yueHHe paboThl JJIEKTPOABUTATENS.

20. U3mepenue KII/I 3nexTpoaBUraTeabHON YCTAHOBKH.

21. OnpITHI IO UCCIIENOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHON MHAYKLMU: UCCIIEIOBAHNE N3MEHEHUN 3HaUeHUs U
HaIpaBJIeHUs] HHAYKLHOHHOIO TOKA.

9 KJIACC

Paszpen 8. Mexanudeckue siBJICHHUS.

Mexanunueckoe nBukeHue. MatepuanpHas Touka. CucreMa orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOIO
nsuxkeHus. PaBHoMepHOe mpsiMosinHelHoe ABukeHue. HepaBHOMepHOe npsiMOiMHeHoe aBrkeHue. CpenHss
Y MTHOBEHHAasl CKOPOCTb T€JIa IPU HEPABHOMEPHOM ABUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE npsiMonHelHOe nemkeHne. CoOonHoe manenue. OnbiTel [ asmes.

PaBHOMEpHOE aBIIKEHHE MO OKpyxkHOCTH. Ilepwon m wactora oOpamenus. JIuHeiHas W yriioBas
CKOpoCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepseiii 3axkon HeroTona. Bropon 3axon Herotona. Tperuit 3axkoH Herorona. [Ipunnun cynepnosunuun
CHUJL

Cuna ynpyroctu. 3akoH I'yka. Cusna TpeHuUs: cujia TPEHUS CKOJIbXKEHUsS, CHJIa TPEHHUS TOKOs, IPYyrue
BH/IbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpeHHe CBOOOAHOrO mnaaeHus. JBIDKEHHE TUIaHeT
Bokpyr Connua. IlepBas kocMuueckasi ckopocTh. HeBeCOMOCTb U neperpys3Ku.

PaBHOBecne MarepuanbHOl TOukM. AOcCOmIOTHO TBEpHOE Teno. PaBHOBecue TBEPOOro Tela C
3aKpEIIEHHON OChIO BpalieHusi. MoOMeHT cuibl. LIeHTp TskecTH.

Umnynec tena. M3menenue ummynbca. Mmmynbe cuibl. 3aKOH COXpaHEHUs HUMIYyJbCa. PeakTUBHOE
JBUKEHUE.

Mexanndeckass padora u MOIHOCTb. Pabora cun Tsokectu, ymnpyroctd, TpeHus. CBs3b SHEPruu o
padotel. IloTeHnmanbHas 3HEPrusl Tena, MOAHATOTO HAl IMOBEPXHOCTHIO 3eMiu. lloTeHumanabHash >HEprus
ckaroil npyxusbl. Kunernueckas sHeprus. TeopemMa O KHHETHMUYECKON OSHEPrUM. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.
Habmronerne MexaHHUECKOTo ABM)KEHUS T€JIa OTHOCHTENBHO PAa3HBIX TEJI OTCUETA.
CpaBHeHue nyTeil U TpaeKTOPUH JBH)KEHUS OJJHOTO U TOTO K€ Tejla OTHOCUTENBHO Pa3HbIX TeJI OTCUETA.
Hsmepenne CKOpOCTH U YCKOPEHUS PSIMOJUHEHHOTO JBUKEHUS.
Hccnenosanue Npu3HaKOB pABHOYCKOPEHHOTO ABUKEHUS.
Habnronenne nBHKEHHS TN IO OKPYKHOCTH.
HabmoneHne MexaHUYECKHWX SIBIEHUH, TMPOMCXOMAIIMX B cHcTeMe oOTcuéra «Tenexkay mnpu  eé
PaBHOMEPHOM U YCKOPEHHOM JIBHYKEHUH OTHOCHUTEJIbHO KabnHeTa (PHU3HKHL.

7. 3aBUCHMOCTb YCKOPEHHUs Tejla OT MacChl TeJla U AeMCTBYIOLIEH Ha HErO CUJIbL.
8. HaOmoneHue paBeHCTBA CHJI IPU B3aMMOACHCTBHU TE.

9. H3meneHue Beca Tena NpU yCKOPEHHOM JBHKEHUH.

10. Ilepenada nMnysbca Ipu B3aMMOJAEHCTBUH TEIL.

11. IIpeobpazoBarus 3HEPTUN IPU B3AUMOACHCTBUU TEII.

12. CoxpaHeHue UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIIPYTOM B3aMMOACHCTBHHL.

1
1
1

4. HabmroneHue peakTHBHOTO JBUKEHHUSI.

5. CoxpaHeHHe MEXaHMUECKON YHEPTUU NPU CBOOOTHOM MaeHHH.

6. CoxpaHeHue MeXaHN4eCKON SHEPrUH NPH IBUXKEHUU TeJla MO 1eHCTBUEM NPy KUHBI.
Jlabopamopusie pabomst u onsvimol.

1. KoHcTpyupoBaHue TpakTa IJjsl pa3TOHA U JaJIbHEHIIEr0 PABHOMEPHOTO ABUKEHUS LIAPUKA WJTH TEJIEHKKH.
2. OnmnpeneneHue cpeaHE CKOPOCTH CKOJIBKEHHUST OpyCKa WU ABMKSHHS [IIAPHUKA 110 HAKIIOHHOW MJIOCKOCTH.
3. OmnpeneneHue yCKOPEHUs Teja MPU PAaBHOYCKOPEHHOM JABHMXKEHUU 10 HAKJIOHHON TMJIOCKOCTH.



4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumoTe3bl; €CJIH MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HaYaJIbHOW CKOPOCTH IMyTH OTHOCATCS KaK
psaa HEYETHBIX HUCEI, TO COOTBETCTBYIOLIHUE ITPOMEKYTKH BPEMEHU OANHAKOBBIL.

6 HCCJ’IGHOBaHI/Ie 3aBUCHUMOCTHU CHUJIbI TPEHUA CKOJIBKCHUA OT CHJIbI HOPMAJIBHOI'O AaBJICHUS.

7. Ompenenenune KO3PPUIHEHTA TPEHUST CKOJIbKEHUS.

8. OmnpeneneHue xECTKOCTH MPYKUHBL
9
1
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Omnpenenenne pabOTHI CHITBI TPEHUS TIPH PABHOMEPHOM ABM)KEHUH T€J1a N0 TOPU3OHTAIBHON TOBEPXHOCTH.
0. Onpenenenue pabOTBI CHIIBI YINPYIOCTH MpPH TOABEME TIPy3a C HCIOJb30BAHMEM HETIOIBHKHOIO H
MOJIBMYKHOTO OJIOKOB.
11. U3ydeHue 3akOHa COXPAHECHUS SHEPTHUU.
Pasznen 9. Mexanuueckue KoJ1e0aHUSI M BOJIHBI.
KonebarenpHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTHKH KOJNEOAHWUN: TEPHOA, YacTOTa, aAMIUIUTYIA.
MatemaTudeckuii ¥ MPY>KUHHBIA MasTHUKH. [IpeBpalnenne sHePruu NpHu KoieOaTeIbHOM IBHXKSHHH.
3aryxaromue kojebanus. BoiHyxkneHHble konebanus. Pesonanc. Mexanudeckue BOJHBL (CBOWCTBA
MEXaHUYEeCKUX BOJIH. IIponospHbBIE U MonepedHble BOJHBL. [[JIMHA BOJHBI U CKOPOCTh €€ pachpOCTPAaHEHMUS.
MexaHn4eckue BOJHBI B TBEPIOM Teje, CEHCMUYECKUE BOJIHBIL.
3Byk. I'poMKkoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3Byka. MTHppa3Byk u ynbTpas3ByK.
Jemoncmpayuu.

1. HabOmonenne konebaHui TEJ MO AEHCTBUEM CHIIBI TSKECTH M CHUJIBI YIIPYTOCTH.
2. Habmonenne konebanuii rpy3a Ha HUTH U Ha NPy KUHE.
3. HabnroneHue BBIHYKACHHBIX KOJeOaHUI U pe30HAHCA.
4. PacrpocTpaHeHHEe IPOIOJIBHBIX U MOMIEPEYHBIX BOJH (HA MOIEIH).
5. HabnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AxycTuuyecKuil pe3oHaHC.
Jlabopamopusie pabomst u onsvimol.
1. OmnpeneneHue 4acTOTHI U Neprona KoNeOaHUH MaTEMATUIECKOTO MasATHUKA.
2. OmnpeneneHue 4acTOTHI U Neproia KouebaHui NPy >KMHHOTO MasiTHHKA.
3. HccrnenoBanue 3aBHCUMOCTH TepHOAa KoJeOaH!H MOABEIIEHHOTO K HUTH TPy3a OT JJIMHBI HATH.
4. HccnenoBaHue 3aBUCHMOCTH NEPUOJA KOJEOAHUH MPYKUHHOTO MasiTHAKA OT MacChl rpy3a.
5. TIpoBepka HE3aBUCUMOCTH Iepuoaa KosnebaHuii rpysa, MOIBELUIEHHOTO K HUTH, OT MacChl rpy3a.
6. OMBIThI, IEMOHCTPUPYIOIINE 3aBHCUMOCTD MEPUOA KOIeOaHHH MPYKHHHOTO MAasATHHUKA OT MacChl Ipy3a U

JKECTKOCTU MPYKUHBL.
7. W3MmepeHue yCKOpEHUs: CBOOOTHOIO MaICHUSI.

Pasnen 10. DinekTpoMarHuTHoOe MmoJie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNIeKTPOMarHUTHOE IMoJjie. DJEeKTpOMarHuTHele BOJHBL (CBOMCTBa 3JEKTpOMarHUTHbIX BosH. Illkana
3JIEKTPOMAarHUTHBIX BOJIH. Mcronb30BaHNe 3J1€eKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOH CBSI3H.

DnexTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BonHOBbBIE CBOlCTBaA CcBETA.

Jemoncmpayuu.

1. CBolicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BOJHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomsl u onsvimol.

1. HsydeHue CBOHCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO TeJe(oHa.

Pasnen 11. CeToBble sIBJICHHUS.

Jlyuesas monennb ceera. Mcrounuku csera. IlpsmonuneiiHoe pacnpocTpaHeHue cseTa. 3atmMeHus: ConHua
u Jlynsl. Otpaxenue ceeta. [1nockoe 3epkano. 3aKOH OTPa’KE€HUs CBETA.

IIpenomnenue cBera. 3akoH ImpenomiieHuss cBeTa. IlonmHoe BHYTpeHHee OTpakeHUE CBeTa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKEHHs B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nydeir B muH3e. OnTudeckas cucrema (oroammapara, MEKPOCKONA W Tejieckona. [ a3 kak
ONTHUYECKas CUCTeMa. bINM30pyKOCTh U AabHO30PKOCTb.

Paznoxxenne Genoro ceera B criektp. Omnbitl HetoToHa. CrioskeHHe CHEKTpPaNbHBbIX BETOB. Jlucnepcust
CBeTa.

Hemoncmpayuu.

1. IlpsmonuHelHOe pacnpOCTPaHEHHUE CBETA.

2. OrtpaxeHue cBera.

3. TlonyueHue u3o0paskeHUH B TNIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJiax.

4. IlpenomieHue cBera.



5. Onruyeckuil CBETOBOA.

6. Xon nyueit B coOuparoei TuH3e.

7. Xopn nydel B pacCEUBAIOLIEH JIMH3E.

8. Tlonyuerne N300paKeHMI C TIOMOIIBIO JIMH3.

9. Tlpunumn neficTus (oToanmapara, MUKPOCKOIA H TEJIECKOTIA.

10. Mopnens rinasa.

11. Paznosxxenue 6e0ro cBeTa B CIEKTD.

12. Tlony4yenue 0ejI0ro CBETa MPHU CIOKESHUH CBETA PA3HBIX IIBETOB.
Jlabopamopusie pabomst u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIJia OTPAKEHHsI CBETOBOIO JIy4a OT yIJia MaJeHus..

2. H3syyeHue xapakTepUCTHK M300pakeHUs MPEIMeETa B IJIOCKOM 3epKaJie.

3. HccnenosaHue 3aBHCHMOCTH yIJia MPEJIOMIICHUS] CBETOBOTO Jiy4ya OT yrJia MajeHHs Ha IPaHHULEC «BO3AYyX—
CTEKJIO.

4. Tlonyuenue n300pakeHUl C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenue GpOKYCHOrO pacCTOSHUSI U ONTHYECKOM CHJIbI COOMPAIOLIEH JINH3BI.

6. OTmBITBI MO PA3JIOKEHUIO OEJIOro CBETa B CIEKTP.

7. ONBITHI O BOCIIPUSTHIO LIBETA MPEIMETOB NPU UX HAOIIOIEHUH Yepe3 LIBETOBbIC (PHUITBTPHI.

Pasnen 12. KBaHTOBbBIE sIBJIeHUS.

Omnbitel Pesepdopna u ruanerapras moneib aroma. Mozens atoMa bopa. Mcnyckanue u moriomeHue
ceeta aToMoM. KBaHTHI. JIMHEYaThIe CIEKTPHL.

PanuoaktuBHOCTh. Anba-, Oera- u ramma-uznydenusi. CTpoeHue aToMHOTO sinpa. HykjioHHass Mozaenb
aToMHoro siipa. Msoronel. PagnoaktusHble npespainenus. Ilepuon nonypacnana aTOMHBIX sI€D.

S nepHble peakLiiy. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MaCCOBOI'O UHCEN. DHEPIusl CBsI3U ATOMHBIX SIED.
Cas13b Maccel U 9Hepruu. Peakuuu cunTesa u aenenus saaep. Mcrounuku sneprun ConHIa U 3BE31.

S nepnas sHepretuka. [[eficTBUs paguOaKTUBHBIX U3YyYEHUN HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKkTpbl U3JTyU€HUs U MOTJIOLIEHHUSI.
CrieKkTpbl pa3aMyHbIX I'a30B.
CnexTp BOIoOpoza.
Habmronenne Tpexkos B kamepe BruibcoHa.
Pabora cuérunka HOHU3UPYIOIINX U3TYISHHH.
Peructpauus nznyueHus NpUpPOIHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopusie pabomsl u onsvimol.
Habnronenne CrutomHbpIX U IMHEHYATBIX CIIEKTPOB H3JTyYEHHS.
2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUHU YaCTULIBI IO TOPMO3HOMY Iy TH (TI0 poTorpadusim).
UsmepeHne paaroakTUBHOTO (pOHA.

IToBTOpHUTEILHO-0000 IAKOIINH MOYIb.

[ToBTOpUTENBHO--0000IAOMIT  MOAYJb MpeOHA3HAuY€H Uil CHCTeMAaTH3auud H  0000ImeHus
NPEAMETHOTO COAEPIKaHUS U ONBITA AEATEIBHOCTH, MPHOOPETEHHOTO MPU M3YUEHHH BCEro Kypca (PU3HKH, a
TAKXKE JJI1 TOATOTOBKH K OCHOBHOMY TOCYAAPCTBEHHOMY OJK3aMeHy IO (u3MKe Uid OOydYaroLIuxcs,
BBIOPABIINX 3TOT yueOHBII MpenMeT.

Ilpy M3ydyeHUM NaHHOTO MOIYJISA PEaIu3yIOTCS M CUCTEMAaTHU3UPYIOTCS BUJbI AEATEIbHOCTH, HA OCHOBE
KOTOpbIX oOecmeunBaeTcs IOCTHIKEHHE TPEIMETHBIX M METAlpPeAMETHBIX IUIAHHUPYEMBIX pPE3YJIbTAaTOB
oOyuenns, (GopMHpyeTCs €CTECTBEHHOHAay4YHAas IPaMOTHOCTb. OCBOCHHE HAYYHBIX METONOB HCCIIETOBAHHS
SIBJICHUH MTPUPOABI M TEXHUKH, OBJIAIEHUE YMEHUSMHU OOBSCHATD (PU3UUECKUE SIBICHUS, IPUMEHSS IOy YeHHbIE
3HaHMS, pelaTh 3a7ja4l, B TOM YHCJIe Ka4eCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

IIpuHUUNManbHO JESTENbHOCTHBIN XapakTep [aHHOrO pasfena peajiusyercs 3a CuéT TOro, 4YTO
00y4aroIuyecs BBITIOJMHSIOT 3aJaHMsI, B KOTOPBIX M IMPeIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWH pAcroO3HaBaTb M HAYYHO OOBACHATH (PU3MUECKUE SBICHHUS B
OKpYy2Karo1lel MpUposie U MOBCEIHEBHOM JKU3HU;

UCITIOJB30BATh HAyYHbIE METOABI HCCIENOBaHHS (PU3MUECKUX SIBICHHUN, B TOM YHCIE AJIST MPOBEPKU
TUINOTE3 U MOJy4YeHUs] TEOPETUYECKUX BbIBOJIOB;

OOBSICHATh HAy4Hble OCHOBBI HauOOJiee BAKHBIX JOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTUH, HaIrpuMep,

MPaKTUYECKOrO MCMOJIb30BAHUS PA3jMUYHBIX HMCTOYHUKOB JHEPrUM HA OCHOBE 3aKOHAa IpeBpallleHus U

COXPaHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPTHH.

ISR Al

—
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TTPOTPAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Uzyuenue Gpusuku Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus HAMPABJIEHO HA TOCTHKEHHUE JINYHOCTHBIX,
METaINpPEeIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIbTATOB.
B pesynbrare usydenust (UMK Ha YPOBHE OCHOBHOTrO oOIIero obpasoBaHus y oOydvarorierocst OymyT

cpOpMHPOBAHBI CIEAYIOIUE TUIHOCTHBIC PE3YJIbTATHI B YACTH:

e 1) DATPHOTHYECKOr0 BOCTIMTAHHS:

- IPOSIBJICHHE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (PU3NYECKON HAyKH,

- LIEHHOCTHOE OTHOLICHNE K TOCTHXEHHUSIM POCCHHCKHX YUEHBIX--(DU3HKOB,;

2) rpaaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHHUS:

- TOTOBHOCTb K AKTUBHOMY Yy4YacCTHIO B OOCYXKIEHMHM OOILIECTBEHHO 3HAYMMBIX M 3TUYECKHX MpodieM,

CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUH (PU3UKHY;

- OCO3HaHHE BAXXHOCTH MOPAJIbHO--3TUUECKUX NMPUHIHUIIOB B 1E€ATEIbHOCTH YUEHOTO;

e 3)3CTeTH4YeCKOro BOCIIUTAHUSI:

® - BOCHPHATHE SCTETUYECKUX KauecTB (PU3MUECKONW HAyKU: €€ TapMOHUYHOIO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

® 4) HeHHOCTHU HAYYHOTI'O MO3HAHUSI:

® - OCO3HAaHME IIEHHOCTH (PM3MUECKON HAYKHU KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI PA3BHTHUS
TEXHOJIOTUH, Ba)KHENIIEH COCTAaBIISIIOIEN KyIbTYPhI;

® - pa3BHUTHE HayYHOM JFOOO3HATEIBPHOCTH, HHTEPECA K HCCIIEOBATENBCKON I TEIbHOCTH,

e 5) ¢popMupoBaHHUsI KYJbTYPbl 3A0POBbS H IMOLHOHAJIBHOIO 0JIATONONYYHSI:

® - OCO3HaHHE LIEHHOCTH Oe3omacHOro obpasa KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, BaXKHOCTU
npaBUi OE€30MaCHOrO TMOBEAEHHs HAa TPAHCIOPTE, HA JAOPOrax, C OSJEKTPHYECKIM M TETUIOBBIM
000pyIOBaHHEM B JTOMALITHHUX YCIOBHSIX;

e - c(hOpMHUPOBAHHOCTh HaBBIKA pPeQIIEKCHUH, NMPU3HAHHE CBOEro IpaBa Ha OMMOKY M TaKOro K€ IMpaBa y
IPYroro 4eynoBeKa,;

e 6) TPYZ0BOI0 BOCIIUTAHHS:

® - aKTHBHOE y4YaCTHE B PEIIEHHH NMPAKTUYECKHX 3a1ad (B paMKax ceMbH, 00pa30BaTENbHON OpraHU3aLuH,
roposa, Kpast) TEXHOJIOTHYECKOH U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOIUX B TOM YUCIE U (PU3HIECKHX
3HAHUI,

® - HHTEPEC K MPAKTUIECKOMY HU3yUEHHIO MPO(ECcCHil, CBI3aHHBIX C (PUUKOI;

e 7)3K0J0rH4ecKOro BOCIUTAHHUS:

® - OpHEHTaLUs Ha NMpPUMEHEeHHe (PI3MUecCKUX 3HAHWU U PEeIleHHUs 3a7ad B OOJIACTH OKPYIKAaroIlel Cpensl,
MJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX MOCIEICTBUN A1 OKPYKaroIlel cperbl,

® - OCO3HaHHE ITI00ANBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U IMyTeH X PeLICHNS,

e 8)aganTauMu K H3MEHSIOIHMMCS YCJIOBHSM COLMAJIBLHOH M NPUPOAHOM cpeabl:

¢ - mOTPeOHOCTP BO B3aMMONCHCTBMM IPH BBINOJIHEHWH MWCCICIOBAHUH M IPOEKTOB (pr3mueckon
HaIpPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHX;

® - [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUYECKYIO e TeNbHOCTD;

e - notpebHOCTh B (POPMHUPOBAHNUN HOBBIX 3HAHHIA, B TOM 4HCJe (POPMYIHPOBATH UIEH, TIOHSITHS, THIIOTE3BI O
du3nIecknx 0OBbEKTaX U SBICHUSX;

® - OCO3HaHUE eULIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00IaCTH (DPU3HKH;

¢ - [UITAHMPOBAHME CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM,

® - CTPEeMJICHHE aHAJHM3UPOBATH U BBIIBJIATH B3AUMOCBSI3U NMPUPOABI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C
UCTIOJB30BaHNEM (PH3HUECKUX 3HAHHIA

® - OLEHKA CBOMX MACHCTBUH C Y4YETOM BJIMSHHUS HA OKPYXKAIOIIYIO Cpeny, BO3MOXKHBIX IIOOAIBHBIX
MOCJIEACTBHM.

METANPEAMETHBIE PE3YJIBTATDI

B pesynbprare ocBoeHUs mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHs Y
ofyuaromerocss OyayT cOpMHUpOBaHBI MeTANpEAMETHbIE Pe3YJabTATHI, BKIIOUAIONINE TO3HABATENbHBIC
yYHHBEpCaJbHbIE yueOHblE NEHCTBHUs, KOMMYHHKATHBHBIC YHHBEPCAJIbHbIC yueOHBIE NEHCTBUS, PEryJSITHBHBIE
YHHBEPCAJIbHbIE YYeOHBIE NEHCTBHSIL.



I[lo3naBaTeIbHBIE YHHBEPCAJbHbIE YUeOHbIE JeHCTBHS

Ba3oBble Jiornuyeckue JeldcTBUA:
® BBIIBJIATH U XaPaKTEPHU30BATh CYIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHUIA),

L4 YCTaHABJIMUBATb CymeCTBeHHbeI MPU3HAK K.]'IaCCI/I(I)I/IKaLII/II/Ij OCHOBAaHMHs OJId O606H.I€HI/I$I " CPABHCHUA,

L4 BBIABJIATE 3aKOHOMEPHOCTU M MNPOTUBOPEHUHNA B PACCMATPUBACMBIX (I)aKTaX, JaHHBbIX H Ha6J'II-OI[eHI/I$IX,
OTHOCAIINXCA K (I)I/ISI/ILIGCKI/IM SABJICHHUAM,

L4 BBIABJIATE MPUYIUHHO--CJICACTBCHHBIC CBA3U MPU HU3YUCHUU (I)I/ISI/ILIGCKI/IX SIBJIGHUH U nmponeccoB, O€jiaTb

BBIBOJIBI C HCMOJb30BAHUEM [EIyKTUBHBIX W HWHAYKTUBHBIX YMO3AKJIFOUEHHI, BbIIBUIATh T'MIIOTE3bl O
B3aUMOCBSI3SIX (PH3HUECKHUX BEJIMYMH,;
o CaMOCTOSITENIPHO BBIOMpPATh Crocod pemeHus: yueOHoH (u3mueckoil 3amaun (CpaBHEHHE HECKOJIBKHX
BapUAHTOB PELICHUs], BEIOOP HarOoJIee MOAXOASIIEro C Y4ETOM CAMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPUER).
BasoBbie ncciienoBaTebCKue AeiCTBHSA:
®  LCIMOJIB30BATH BOMPOCHI KK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
® TMPOBOAWUTH MO CAMOCTOSATENBHO COCTABJICHHOMY ILUIAHY OIIBIT, HECIOKHBIA (DU3MUECKHI SKCIEPHUMEHT,
HeOOoIbIIOe HCCIeOBaHNe (PH3UUECKOTO SBJICHHS,
® OLEHHBAaTh HA MPUMEHUMOCTb M IOCTOBEPHOCTh MH(POPMALHMIO, MOJYYSHHYIO B XONAE€ HCCICAOBAHHS WIH
JKCIEPUMEHTA,;
® CcaMOCTOATEIbHO (HOPMYJTHpPOBATH OOOOIIEHHMS W BBIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAONIONEHUS,
OIIbITA, UCCIICIOBAHMS,
® [POTHO3MPOBATH BO3MOXKHOE JalibHeilnee pa3BUTHE (PU3MYECKUX TMPOLIECCOB, a TakKXke BBbIABUIaThb
NPEANOJOKeHUs] 00 UX PA3BUTUH B HOBBIX YCJIOBUSIX U KOHTEKCTAX.
Pabora ¢ undopmanueii:
® [PUMEHSTh Pa3IUYHbIE METO/bI, HHCTPYMEHTBI U 3aMpOChl PH MOUCKe U 0TOOpe HH(POPMALIMU HITH TaHHBIX
C YYETOM TpeJIOKEHHON yueOHON HHU3ruecKkoi 3a1auu;
® aHAJIM3HPOBATh, CHUCTEMATHU3UPOBATH W HWHTEPIPETUPOBATh HH(POPMALMIO pPa3TUUHBIX BHAOB U (opm
NPEeCTABIICHHUS,
® CaMOCTOSITENIbHO BBHIOMPATb ONTHMAaJbHYIO (OpPMy MpencraBieHuss HHOOPMALMU M WILTIOCTPUPOBATH
pelaemMble 3a7a41 HECIIOKHBIMU CXEMaMHU, IHarpaMMaMu, HHOH rpapuKoi U X KOMOMHALIUSIMH.
KoMmyHHKATHBHbBIE YHHBEPCAJIbLHbIE yUeOHbIe eiiCTBHS:
o B Xome OOCyKaeHHsl yueOHOro maTepuaja, pe3yjbTaToB JIaAOOpaTOpHBIX padoOT U MPOEKTOB 3a1aBaTh
BOMPOCHI MO CYLIECTBY OOCYKOAeMOil TeMbl M BBICKA3blBaTh WAEU, HALCJICHHbIE HAa pEeLICHHE 3aa4dd |
noanep:kaHue OJaroKenaTeTbHOCTH OOLIeHHS;

. COTOCTABJIATh CBOM CYXKIEHUS C CYXKISHUSIMU NPYTUX YYACTHUKOB JUAjora, OOHAPYKUBATh PA3IUYKe U
CXOJICTBO ITO3HUIIUH,

o BBIPAKATh CBOK) TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o nyONMYHO  TMPENCTaBISITH  PE3YJIbTAThl  BBIMOJHEHHOTO  (PU3WYECKOTO  OmbiTa  (SKCIEPUMEHTA,
UCCJICZIOBAHMSI, TPOEKTA);

o MOHNMATh W HWCIONB30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHAWUBUAYATBHONW pabOThI MPH PeEIIeHUU
KOHKPETHON (hU3HUECKOH mpoOIeMBbr,

o MPUHUMATh IIeJId  COBMECTHOW JEATEbHOCTH, OpPraHWU3OBBIBATH MACHCTBHS MO €€ IOCTHKEHHIO:

pacmpenensaTh poyid, OOCYKAAaTh MPOLECCHI U PE3yJIbTAThl COBMECTHON padoThI, 00001MaTh MHEHHST HECKOJBKIX
JIIOelt;

. BBIMOJIHATh CBOK) 4acThb PalOThI, AOCTUrash Ka4eCTBEHHOIO pPE3ysbTaTa IO CBOEMY HAIpPABICHHIO H
KOOPJAUHUPYsI CBOU NE€UCTBUS C IPYTHMH YICHAMU KOMaH/bI,
o OLICHMBATh Ka4yeCTBO CBOErO0 BKJaga B OOMMHA TPOAYKT TO KPHUTEPUSM, CaAMOCTOSITENIBHO

chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUSI.

PerynsiTuBHbBIe YHUBepcaJIbHbIe yUeOHbIe AeiicTBHS
Camoopranuzanus:
®  BBIIBJIATH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalMAX, TPEOYIOINX AJIS pelIeHus] (PU3NUECKUX 3HAHU,
® OpUEHTHPOBATHCS B PA3JUYHBIX MOAXOAAX NMPUHATHS pEIleHWuH (MHIWBUAYAIbHOE, NMPUHATHE PEIIEHUs B
rpyIIe, NPUHATHE PEIIEHUH rpymIoi);



® CaMOCTOSITEJIbHO COCTAaBJISITh JITOPUTM pPEHICHUS (PU3HUECKOH 3aaud WM IJIaHa MCCIEIOBAHUS C YUETOM
UMEIOIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHPOBaTb NpeIsiaraéMble BapHAHTHI
peLIeHuis,

e nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, SMOLHOHATBbHBIH HHTE/JIEKT:

® 1aBaTh AICKBATHYIO OLICHKY CHUTYallUU U MPeJiaraTh IUIaH €€ N3MEHeHHS,

e OOBSCHATH TPHUYUHBI JOCTHXKEHUS (HEOOCTI)KEHHUS) pPe3yJbTaTOB JESTEIbHOCTH, MHaBaTh OLEHKY
npuOOPETEHHOMY OTIBITY;

® BHOCHTb KOPPEKTHBBI B AEATENBHOCTb (B TOM YHCJIE B XOJ BBINOJHEHMS (PU3NUECKOTO HCCIIEAOBAHUS WIIH
MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIINXCS] CUTyalUH, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIINX
TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJbTaTa LIEIH U YCIOBUSIM,

e CrTaBUTh ce0s HA MECTO APYroro 4ejOBeKa B XOIE CIopa WIM AUCKYCCHH Ha HAy4YHYIO TEeMy, MOHUMATb
MOTHUBbBI, HAMEPEHHS U JIOTUKY APYTOro;

® [pPHU3HABAThb CBOE MPABO Ha OMIMOKY NMPH pelleHHH (U3NYECKHX 3a7ad WM B YTBEPKICHHUSIX HA HAYYHbBIC
TEMBI U TAKOE K€ MPaBO APYToOro.

HNPEAMETHBIE PE3YJIBTATHI
K konmy oOydenuss B 7 KJjacce NpenMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE MOJDKHBI OTPaXKaThb
c(pOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!

®  HCIOJB30BATh NMOHATHUS: (PU3HMUECKUE U XUMUYECKHUE SBJICHHS, HAOII0IeHUE, SKCIIEPUMEHT, MOZIEIb, TUIIOTE3a,
eNUHULBl (U3NYECKUX BEJIMYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPAOE, JKUAKOE,
razoo0pasHoe), MEXaHH4YeCKOe IBHKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJIMHEHHOE), TPaeKTOpus,
paBHOJEHCTBYIOIAs chjla, AedopMarus (yrnpyras, IiIacTUIecKas), HeBECOMOCTb, COOOINAIOIIUECS] COCY/IbI,

e pa3nmuyarh siBieHUs (Aud@ys3us, TEmIOBOE MABIDKEHHWE YaCTHI] BEINECTBA, PABHOMEPHOE IBHIKECHUE,
HEPAaBHOMEPHOE JBIDKEHHE, MHEPLIUS, B3aMMOICHCTBHE TEJI, PABHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHONW OCBHIO
BpaLlleHHs, Tepenada [aBJICHUS TBEPABIMH TeJaMH, JKMAKOCTSAMH M Ta3aMH, aTMOC(EepHOe aBJeHHUE,
IUTABaHHUE TeJl, MPEBPAIICHUS MEXaHUYECKOH SHEPTHH) 10 OMHCAHUIO MX XaPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SIBICHUE,

® pacrno3HaBaTh TPOSIBICHUE H3YYEHHBIX (DH3MUECKUX SIBJIEHUH B OKPY)KAKOLIEM MHpE, B TOM HYHCIE
dusnveckue SBICHHUS B MPHUPONE. NMPUMEPHI IBIKEHHS C PAa3JIMYHBIMH CKOPOCTSIMH B JKUBOW M HEXHBOH
NpUpOAe, ACHCTBHE CUJIBI TPEHHS B MPUPOAEC U TEXHHUKE, BIUSHHE aTMOC(PEPHOTO MAaBJIEHUS HA JKUBOH
OpraHu3M, IUJIaBaHWE PBIO, PbMArM B TEJE YEJIOBEKa, MPH 3TOM MEPEBOAUTH MPAKTHYECKYI 3a7ady B
yueOHYI0, BBIICISITh CYIECTBEHHBIC CBONUCTBA (MTPU3HAKK) (PU3NIECKUX SBJICHU;

® ONHCHIBATH M3yUEHHBIE CBOWCTBA TeN M (U3NYECKHE SIBICHHS, MUCIONB3YS (PU3NUECKHE BEIUYMHBI (Macca,
00BEM, TUIOTHOCTD BEIIECTBA, BPEMs], ITyTh, CKOPOCTh, CPENIHSS CKOPOCTh, CHUJIa YIIPYTOCTH, CHIIA TSKECTH, BEC
TeNa, CHJIa TPEHHs], JaBJleHHE (TBEPIOTO Tejia, KMAKOCTH, Tasa), BBITAJIKUBAKOLIAS CHJIA, MEXaHWYECKas
paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPHUIMEHT MOJE3HOro IEHCTBHUS MEXaHHU3MOB,
KUHETHYEeCKasi W TOTEHLMANIbHAsE 3HEPTHs), NPU ONHCAHWU MPABUIBHO TPAKTOBATH (PU3NYECKHIA CMBICIT
UCTIONB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS M €OUHHULBI (PU3UYECKHUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOINUE JAHHYIO (PU3MUECKYI0 BENUYMHY C APYTUMH BEIMYMHAMH, CTPOUTH TIpapuKu H3yUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHYUH;

® XapaKTepuU30BaTb CBOHCTBA TeJs, (PU3NUECKHUE SIBICHUS U TPOLIECCHI, HMCIOJB3ys IMPAaBHJIA CIOKEHHS CHJI
(Bmonmp opmHOM mpsiMoii), 3akoH ['yka, 3akonH Ilackams, 3akOH ApxXuMena, NMPaBHJIO PABHOBECHS pblyara
(b10Ka), «30J0TOE TPABUIIO» MEXAHWKH, 3aKOH COXPAHEHHMs MEXaHWYECKOH SHEPIUH, NPH 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIHCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE,

e OOBSCHATH (U3NYECKHUE SIBJICHHS, MPOLECCHl M CBOWCTBA TN, B TOM YHCJIE€ M B KOHTEKCT€ CHUTyalHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIIBISATH MPHUYNHHO--CIICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHNE
u3 1-2 normueckux maros ¢ onopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PH3UUECKUX SBJICHHUHN, (PU3NIECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,

e pemarh pacuéTHble 3a7a4yd B 1—2 NeHCTBUSA, UCMONB3YsSl 3aKOHBI U (POPMYJIBIL, CBSI3BIBAIOLINE (PU3HUECKHUE
BEJIMYMHBI. HA OCHOBE AHAJM3a YCJOBHS 3a/1a4M 3aIUCBIBATH KPATKOE YCJIOBHUE, MOICTABIATH (PU3NUECKHE
BEJIMYHMHBI B (DOPMYJIBI U MPOBOANUTD PACUETHI, HAXOAUTH CIPABOYHBIE TaHHBIE, HEOOXOAUMBIE IJISl PEIIEeHUS
3a1a4, OLEHNBATh PEATHMCTUYHOCTD MOJYYeHHOH (PU3MUECKON BEJIUYHHBI,



pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh NPU NOMOLIM (PH3HMUECKUX METOAOB, B OIMHCAHUU
UCCIIEIOBAHMS BBIACISATh MPOBEPSEMOE MPENINoJoXKeHne (TUIIOTe3y), pasinyaTb M HHTEPIPETHPOBATH
MIOJIYYE€HHBIH PE3yJIbTaT, HAXOAUTD OLIMOKU B XOJI€ OIBITA, IEJIaTh BBIBOABI 110 €T0 PE3yJIbTaTaM;
MPOBOANTDL OMBITHI MO HAOMIOACHUIO (PU3MUECKHUX SIBIICHUN MM (PU3UYECKUX CBOWCTB TeJ: (HOPMyIHpPOBATH
NpOBEpsieMbIE TPEATIONOKEHUS, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO OOOpYIOBAHMS, 3aMUCHIBATH XOJ
omnbITa U GOPMyTUPOBATH BHIBOJEL,
BBIMOJIHATD TPSIMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHM, MAacChl Teja, O0b&Ma, CHJIbI U TEMIIEepaTypbl C
UCIIOJIB30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aMUCHIBAT MTOKA3aHUS PUOOPOB C YIETOM 3aJaHHON
abCOFOTHON MOTPEIIHOCTH U3MEPEHHIA;
NPOBOIUTh HCCIIEIOBAHME 3aBHCUMOCTH OIHOH (PH3MUECKON BEIMYHMHBI OT APYrOoW C HCIOJNB30BAHHEM
NPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PABHOMEPHO ABIIKYIIETOCs Tela OT BPEMEHU JABIIKEHHS TeJa, CHIIBI
TPEHHUSI CKOJIbXKEHHUS OT BECa TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CUJIBI TPEHHS OT
IUTOINAAN COMPUKOCHOBEHHUS TEJ, CHJIBI YIPYTOCTH OT YIJMHEHUS TPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT
00BbEéMa TOTPYKEHHOH YaCTH TeNla U OT IUIOTHOCTH JKHIKOCTH, €€ HEe3aBHCHUMOCTH OT IJIOTHOCTH TeNa, OT
rJIyOMHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCJIOBUI IUIaBaHMsI TEJ, YCJIOBUI paBHOBECHs pblyara U OJIOKOB),
y4aCTBOBATh B IUIAHMPOBAHWU Y4eOHOTO HCCIENOBAaHUS, COOMPAaTh YCTAHOBKY M BBINOJHATH H3MEPEHHUS,
crenysl PEeNIoKEHHOMY TUIaHy, (GUKCHPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCHMOCTH (PU3NIECKUX BEITMUNH
B BUJIE TIPEAJIOKEHHBIX TaOJIHI U TpadyKOB, A€IaTh BBIBOABI 110 PE3yJIbTaTaM HUCCISIOBAHMS,
MPOBOIUTHh KOCBEHHbIE U3MEPEHUs (PU3NIECKUX BEIHMYMH (TUIOTHOCTD BEIECTBA JKMAKOCTU M TBEPAOrO TeJa,
CHJIa TPEHHUS CKOJNBKEHHs, NABJICHHE BO3AYXa, BBITAJKUBAIOINAs CUJIA, NEHCTBYIOINAS HA IOTPYKEHHOE B
KUIKOCTh TeJO, KOI(P(QUIUEHT IMONE3HOro AEHCTBUS MPOCTBIX MEXaHU3MOB), CIEAYsS MPEIIOKEHHOM
UHCTPYKLMHU. TPU BBINOJHEHMH HM3MEPEHUH COOHMpaTh SKCIEPUMEHTAIBHYK) YCTAHOBKY W BBIYUCIATH
3HAYEHUE UCKOMOW BEJIMYUHBI,
co0uoaTh MpaBuiia TEXHUKH OE30MaCHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pPYIOBAHUEM,
yKa3bIBaTh MPUHLUIBI IEHCTBHS NMPUOOPOB U TEXHUUECKHX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETD,
coofmaromuecst Cocyibl, GapoMeTp, pbluar, MOABMKHBIN U HETIOIBHUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepU30BaTh MPUHLUIBI ACHCTBHUSI M3YUEHHBIX MPHOOPOB M TEXHMYECKHX YCTPOWMCTB C OMOPOH Ha UX
ornucaHust (B TOM 4YHCIE. MOMIIWIHUKH, YCTPOHCTBO BOXONPOBOAA, THAPABINYECKUN IMPEcC, MaHOMETP,
BBICOTOMEp, TOPIIHEBOH HACOC, apeoOMeTp), HCHONb3ys 3HAHUS O CBOHCTBAX (DU3NYECKUX SIBJICHUH U
HeoOxoauMble (PU3NUECKUE 3aKOHBI H 3aKOHOMEPHOCTH,;
MPUBOIUTH TIPUMEPHI (HAXOAWTHh HMH(POPMAIMIO O MpPUMEpax) MPAKTHUYECKOTO HCIONb30BAHUS (PH3UYECKIX
3HAHUH B TOBCEJHEBHOH JKM3HU Ui oOecrmedeHHss O€30MacHOCTH Tpu obOpaiueHuu ¢ npudopamMu U
TEXHUYECKHIMH yCTPONCTBAMM, COXPAHEHUsI 3OPOBbS U COOJIFOJEHHS] HOPM 3KOJIOTHUYECKOTO IOBEICHHS B
OKpy>Karolleu cpene,
OCYLIECTBIIATE OTOOP HCTOYHUKOB HMH(pOpManyu B MHTEpHETE B COOTBETCTBHHU C 3aaHHBIM TOUCKOBBIM
3ampocoM, Ha OCHOBE HMEKOIUXCA 3HAHUH M IMyTEM CPABHEHHs Pa3IMYHBIX HCTOYHHKOB BBIIENATH
UH(POPMALIUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBON UM MOKET OBITh HEZOCTOBEPHOM,
UCIOJNB30BAaTh MPH BBHINOJIHEHHH Y4YeOHBIX 3aaHUH HAayYHO--TIONYJSIPHYIO JIMTEPATypy (U3NIECKOro
COZIepIKaHUs, CIIPABOYHBbIE MaTepHalbl, pecypchl cetn MHTepHeT, BianeTs NMpuéMaMH KOHCIEKTHPOBAHUS
TEKCTa, peodpa3oBanus HHPOPMALIUU U3 OTHOH 3HAKOBOH CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBbIE KpaTKHE IHUCbMEHHBIE M YCTHBIE COOOLIEHHWss Ha OCHOBE 2—3 HCTOYHHKOB
uHpopMaunu GU3NIECKOro COAEPKAHUSA, B TOM YUCIE MyOJMYHO JeNaTh KpaTKue COOOIIEHUS O pe3ybTaTax
MPOEKTOB WM YYeOHBIX UCCIEIOBAHUH, IPH STOM I'PAMOTHO HCIIONB30BaTh N3YYECHHBIH MOHATUIHBIN anmapat
Kypca (pHU3UKH, COMPOBOXKIATH BBICTYIUICHHE MTPE3CHTALHEH;
NIPY BBIMOJIHEHUH YUE€OHBIX MTPOEKTOB U UCCIEAOBAHUH pactpenessiTh 00s3aHHOCTH B IPYIINE B COOTBETCTBUU
C TOCTaBJICHHbIMU 3a/a4aMi, CJCOUTh 32 BBINOJHEHWEM IUIaHA [EHCTBUH, aAeKBAaTHO OLICHUBATH
COOCTBEHHBIN BKJIQI B AEATEIBHOCTD I'PYIIIbI, BHICTPANBATE KOMMYHHKATHBHOE B3aMMOACHCTBHE, YUUTHIBAS
MHEHHE OKPYKAFOIINX.

K koHmy obyueHuss B 8 Kjacce mpeaMeTHble pe3yibTaThl Ha Oa30BOM YPOBHE IOJDKHBI OTPaXKaTb
cpOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!
UCTIOJIB30BATh MOHSTHS. Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABIKEHHE aTOMOB U MOJICKYJI, arperaTHble
COCTOSIHUS BEIECTBA, KPUCTAJUTMYECKHE U aMOp(HBIE Tela, HACBIIEHHBIH U HEHACHILICHHBIN Map, BIAKHOCTh
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS SHEPTHsi, TEIUIOBOH IBUTATENb, SJIEMEHTAPHBIA 3JIEKTPUUECKHHA 3apsin,
3JIIEKTPUYECKOE T10JIE, TPOBOIHUKHU U JUJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE,



pa3nInyaTh SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKATHE, TeIUIoNepeaada, TEIIOBOe PaBHOBECHE, CMAUYHBAHHE,
KaMWUBSIPHBIE SIBIEHUS], UCTIAPEHNE, KOHACHCAIMS, IJIaBJIEHUE, KPUCTAIM3auus (OTBEPACBAHUE), KUTICHUE,
Teruionepenaya (TerIonpoOBOJHOCTb, KOHBEKLIUS, U3JYYCHUE), NEKTPU3ALUS TeJl, B3AUMOJEHCTBHIE 3apsIIOB,
NEeNCTBUS BJIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOEICTBHE MarHUTOB, JEHCTBHE MArHUTHOIO
MOJIs1 Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKIHA) MO OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOILIHNX TaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh MPOSBIEHHE H3YYCHHBIX (U3NYECKHX SIBJICHHH B OKPYKAIOIIEM MHpPE, B TOM YHCIE
¢dusnyeckue SIBICHUS B MPHUPOIE. IMOBEPXHOCTHOE HATSDKEHHE W KANMWUIAPHBIE SIBJICHHS B TIPHPOIE,
KpHCTaJUTbl B mpupone, m3nydeHne CojHIA, 3aMep3aHne BONOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHHE POCHI,
TyMaHa, UHes, CHera, 3JIEKTPUYECKHE SIBJICHHS B aTMOC(]epe, SJIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE
nojie 3emun, Apeid MoJFOCOB, POJIb MATHUTHOTO IOJIS [Tl KU3HU Ha 3emile, MOJIIPHOE CHSIHHUE, IPU 3TOM
MEPEeBOAUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIIEISITh CYIIECTBEHHbIC CBONCTBA (MPU3HAKU) (U3UUECKUX
SIBIICHUH,

ONMUCBHIBATD HW3yUYCHHBIE CBOWCTBA TeA W (PU3UYECKUE SBJICHUS, HCIONB3Ys (PUINUYECKHUE BEITUIHHBI
(TemmnepaTypa, BHYTPEHHSISI SHEPTHsl, KOJHMYECTBO TEIUIOTHI, yIENbHAs TEIUIOEMKOCTh BELIECTBA, yIEJIbHAsS
TEIUIOTa IUIABJICHUS, VYAETbHAs TEIUIOTa MNapooOpa3oBaHUs, yIeNbHAs TEIUIOTa CrOpaHUsl TOIUINBA,
kK03 (ppHLIMEeHT MoNe3HOro ASHCTBUS TEIIOBOM MAIIMHBI, OTHOCHTENBbHAS BIAKHOCTh BO3MyXa, JIEKTPHUECKUH
3apsi, CHJIA TOKA, BJIEKTPUYECKOE HANpPsDKEHUE, CONPOTUBIEHUE IMPOBOAHUKA, YAEIbHOE CONPOTHUBIICHUE
BEIECTBA, PadOTa U MOLIHOCTh 3JEKTPUYECKOrO TOKA), MPH OMHCAHUH MPABHIIBHO TPAKTOBATH (PU3UUECKUI
CMBICJI HCIOJIb3yEMBIX BEJUYMH, OOO3HAYEHHUs W €OUHHULBI (PU3NUECKUX BEIUYHH, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIOINUE JAHHYIO (PU3HUECKYIO BENMYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH TPaQHKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHYUH;

XapaKkTepU30BaThb CBOMCTBAa Tes, (PU3MUECKUE SIBJIEHUS M MPOLECCHI, HCIONB3Ysl OCHOBHBIE ITOJIOKEHHS
MOJIEKYJISIPHO--KHHETHYECKOH TEOPHHM CTPOCHMS BEILIECTBA, NPUHLMII CYNeprno3uuuu moyed  (Ha
Ka4eCTBEHHOM ypPOBHE), 3aKOH COXpaHEHUs 3apsina, 3akoH Oma s ydacTka uend, 3akoH Jlxoynsa—JleHna,
3aKOH COXpPAHEHMs HEPTrUH, NPU 3TOM JaBaTh CJIOBECHYIO (POPMYyJNHMPOBKY 3aKOHA M 3alUCBIBATH €O
MaTeMaTUYECKOE BBIPAXKEHUE;

OOBSICHATh (PHM3MYECKHE TIPOLECCHI M CBOWCTBA TEJN, B TOM 4YHCI€ M B KOHTEKCT€ CUTyaUUil
NPAKTUKO-OPUEHTHPOBAHHOIO XaPaKTepa: BBIIBJIATH NMPUYHMHHO-CICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE
u3 1-2 jornyeckwx IaroB ¢ OMOpoil Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3MUECKUX
3aKOHOB UJIM 3aKOHOMEPHOCTEH,

pewmatb pacuérTHble 3a7a4dl B 2—3 IEHWCTBUS, HCIIONB3Yysl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMUMHBI: HA OCHOBE aHaJIN3a YCJIOBUS 3a[]a4M 3al1ChIBATh KPATKOE YCJIOBUE, BBIABIATH HEOCTATOK JaHHBIX
IUISL peIleHHst 3a1a4H, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIMUMBIE ISl €€ PELISHHs, IPOBOIUTh PACUETHI U
CPaBHUBATb MOJyUYEHHOE 3HaUEHHE (PU3NIECKON BEIMYUHBI C H3BECTHBIMU TaHHBIMU,

pacriosHaBaTh MpOOJIEMBI, KOTOPBIE MOXKHO pELIMTh MPHU MOMOINM (PU3HUECKUX METOHOB, HCIONb3Ys
ONHUCAaHUE HCCIENOBAHMS, BBIIEIATH NPOBEPSIEMOE IPEANOJIOKEHHE, OLEHUBAThb MPABUJIBHOCTb MOPSAKA
MIPOBEAEHUS UCCIIEI0BAHUS, 1eJ1aTh BbIBOABI,

NPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKHX SIBICHUH WM (PU3UYECKUX CBOHCTB TeN (KammUISpHBbIE
SIBJICHHSI, 3aBICUMOCTb JABJICHHs BO3JyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCThIBAHUS U
HArpeBaHUs MPHU M3JMYYEHHH OT LBETa HM3Jydaromied (MOoryomaromei) MOBEPXHOCTH, CKOPOCTb HCMApeHUs
BOZABI OT TeMIepaTyphbl >KUAKOCTH W IJIOLIA[M €€ TOBEPXHOCTH, 3JIEKTpU3aLus Tel W B3aUMOJEHCTBHE
SJIEKTPUUECKUX 3apsAI0B, B3aUMOJEHCTBHE TIIOCTOSHHBIX MAarHUTOB, BHM3yallM3allis MAarHUTHBIX MOJeH
MOCTOSIHHBIX MAarHUTOB, AEMCTBHMS MAarHUTHOIO MOJs Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA 3JIEKTPOABUTATENS IIOCTOSTHHOTO TOKA): (POPMYJIHPOBATEH MPOBEPsieMble MPEIIONIOKEHHUS, COOUpPaTh
YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYAOBaHUS, OMHICHIBATD XOA ONbITa U (POPMYJIHPOBATEH BBIBOJIBL,
BBITOJHATD NPSIMble U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENBHOMN BJIaKHOCTU BO3[yXa, CUJIbI TOKA, HAMPSKEHUS
C HCIOJNIb30BAHHEM AHAJIOTOBBIX MPHUOOPOB M AaTYMKOB (PU3MYECKUX BEJIHYHH, CPABHUBATH PE3yJIbTAThI
U3MEPEeHH ¢ yu4ETOM 3aIaHHON a0COFOTHON MOTPEITHOCTH,

NPOBOIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OAHOH (PM3MUECKOW BEIMYMHBI OT IPYrodl C HCIOJNb30BAHHUEM
NPSMBbIX HU3MEPEeHUH (3aBUCHMOCTb COIPOTHBJIEHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOIAIN MOMEPEYHOro
CEYEeHUs] U YAENBbHOIO CONMPOTUBJICHUs BELIECTBA NMPOBOAHHUKA, CHJIBI TOKA, WAYINErO 4epe3 MPOBOAHUK, OT
HalpsDKEHUsT Ha MPOBOJHHUKE, MWCCIENOBAaHUE IOCIEAOBATENBHOTO M MApaUIEIbHOTO COEAWHEHUN
NPOBOJHHUKOB). IIJIAHUPOBATh HCCJIEIOBAaHUE, COOMpAaTh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEAys
NPEIJIOKEHHOMY TUIaHy, (PMKCHUPOBATh PE3yJIbTAThl MOJYYEHHOW 3aBUCHMOCTU B BHE TaOIUI M rpadHKoB,
JeNaTh BBIBOABI IO PE3yJIbTaTaM UCCIEeIOBaHNS,



NPOBOOUTH KOCBEHHBIE H3MEPEeHUs (PU3NYECKUX BeNUUMH (yAeNbHas TEIUIOEMKOCTh  BELIECTBA,
COIPOTHUBJIEHUE MPOBOAHMKA, padoTa M MOINHOCTb JJIGKTPHYECKOTO TOKA): IJIAHUPOBATH H3MEPEHUS,
cobupaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEAYS] MPENJIOKEHHON WHCTPYKIMH, W BBIYUCISATH 3HAYCHHE
BEJINYHHBI,
co0uroaTh MpaBmuiia TEXHUKH OE30MAaCHOCTH MPH padoTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
XapaKTepU30BaTh MPUHLUIBEI ACHCTBHUS W3YUYEHHBIX MPHOOPOB M TEXHHUUYECKUX YCTPOMCTB C OMOPON HAa WX
OnucaHus (B TOM YUCJIE. CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIepMeTp, BOIBTMETP,
CUETUUK BJIEKTPUUECKONW 3HEPTUH, 3JEKTPOOCBETUTENIbHBIE NPUOOPBI, HArpeBaTEIbHBIE AJIEKTPOIPHOOPHI
(IpuMepsI), SJEKTPUYECKHUE NPEIOXPAHUTEIH, 3JIEKTPOMATHHUT, 3JIEKTPOABUIATENb MOCTOSHHOTO TOKA),
UCTIONB3YS 3HAHMSI O CBOHCTBAX (PM3MUECKUX SBJICHUN 1 HEOOXOAUMBIE (PU3NIECKHE 3aKOHOMEPHOCTH,
pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M M3MEPUTENIbHBIC MPHOOPHI MO CXeMaM U CXEMaTHYHBIM
pUCYHKaM (CKHIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, THIPOMETP, IBUTATENb BHYTPEHHETO CrOpPaHMS,
3JIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI 3JEKTPUUYECKUX LETNel ¢ IMOCIeAOBATEIbHBIM U MapaJuleIbHbIM
COEAMHEHUEM 3JIEMEHTOB, Pa3iNyas yCIOBHbIE 0O03HAYECHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETeH;
MPUBOIUTH TIPUMEPhI (HAXOAWTHh HMH(YOPMAIMIO O MPUMEpPAx) MPAKTUYECKOTO HCIOJNB30BAHUS (HU3UUECKUX
3HaHUH B TOBCEJHEBHOH JKM3HU [UIA oOecrmedeHHss O€30MacHOCTH Tpu obOpaineHuu ¢ npudopamMu U
TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAHEHHUS 30POBbsS MU COONIIOAEHHS HOPM 3KOJOTMYECKOTO IMOBENEHUS B
OKpy>Karoleu cpene,
OCYILIECTBIISATh OUCK MHPOpMAHK (PHU3UUECKOTO CofepkaHus B MIHTepHeTe, HA OCHOBE MMEIOLINXCS 3HAHUH
U TyTéM CpPaBHEHHUS [OMOJIHUTENbHBIX WMCTOYHHKOB BBIICIATH WH(POPMALMIO, KOTOpas SIBISETCS
NPOTHBOPEYNBON HIIH MOXKET OBITh HETOCTOBEPHOIA;
UCTIONB30BaTh MPH BBINOJIHEHUN Y4YeOHBIX 3aJaHUNl HAyYHO--TIONYJBIPHYIO JIUTEPaTypy (U3NIECKOro
COZIep KaHUsl, CIIPABOYHBbIE MaTepHalbl, pecypchl cetn MHTepHeT, BianeTh NMpuéMaMu KOHCIIEKTHPOBAaHUS
TEKCTa, peodpa3oBanns HHPOPMALIUU U3 OTHOH 3HAKOBOH CUCTEMBI B APYTYIO;
co3zaBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKHE YCTHBIE COOOIIeHUs1, 00001mas HHPOPMALIHIO 13 HECKOIBKHX
HCTOYHUKOB (PU3NYECKOTO COAEPIKAHUS, B TOM YHUCIE MyOJUYHO MPENCTABIATh PE3YJIbTAThl MPOSKTHOH TN
UCCJIENOBATENBbCKON AESITEIbHOCTH, MPHU 3TOM I'PAMOTHO HCIOJIB30BaTh M3YYEHHBIN MOHATUWHBIN anmapar
Kypca (HU3UKH, COMPOBOXKIATH BBICTYIUICHHE NPE3CHTAIHEH;
IIPU BBIMOJIHEHUH YUEOHBIX MIPOEKTOB U UCCIENOBAHUH (U3NIECKUX MPOIIECCOB paclpeneisiTb 00sA3aHHOCTH B
IpyINie B COOTBETCTBUH C IIOCTABJICHHBIMHM 3aJa4aMH, CJEIUTb 32 BBINOJIHEHHEM IUIaHA NEHCTBUH U
KOPPEKTHPOBATh €ro, aJeKBAaTHO OLEHHBATh COOCTBEHHBIH BKJA B JESTEIBbHOCTh TIPYIIIbI, BHICTPAUBATH
KOMMYHHKATHBHOE B3aUMOACHCTBHE, POSIBIISIE TOTOBHOCTD Pa3periaTh KOH(INKTHI.
K koHmy obyueHuss B 9 KJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXKaTb
c(pOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!
UCTIONB30BATh TOHITHA. CHUCTEMa OTCU€Ta, MaTepHhajbHass TOYKA, TPACKTOPUs, OTHOCHTEIbHOCTb
MEXaHMYECKOTO JBIDKEHMs, nedopmauus (ymnpyras, IUIaCTUYecKast), TPEHHE, LEeHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb W TEPerpy3KH, LEHTP TSKECTH, aOCOJIOTHO TBEPHOE TENO, LEHTP TSIKECTH
TBEPAOTO TeNa, PABHOBECHE, MEXaHMYECKHE KoueOaHWs W BOJIHBL, 3BYK, HH(Pa3BYyK M YIbTPa3BYK,
3JIEKTPOMATHUTHBIE BOJHBI, INKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPBI UCITYCKaHHsI M MOTJIOIIEHMs!, anb(a-, 0eTa- U raMMa-u3Jy4eHHUs], H30TOIIbI, SAePHast YHEPTeTHKA,
pa3nuyath sBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSMOJIMHEHHOE MBIDKEHHE, PaBHOYCKOPEHHOE
NpPsSMOJIMHEHHOE IBW)KEHUE, CBOOOJHOE TAaJeHHWe TeJ, PABHOMEPHOE J[BIDKEHHE IO OKPYXKHOCTH,
B3aUMOJICIICTBHE TeJl, PEAKTUBHOE ABIDKEHHUE, KOieOaTeIbHOEe NBUKEHHE (3aTYXAIOLINE U BBIHYKICHHBIC
kosnebaHus), PE30HAHC, BOJHOBOE MBI)KEHHE, OTPAKEHHE 3BYyKa, MPSIMOJIMHEHHOE pacnpOCTPaHEHUE,
OTpPaKEHHE M TPEJIOMJICHHE CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEeNoro CBeTa B
CIEKTp U CIOKEHHE CIEKTPAJIbHBIX IIBETOB, [UCHEPCUS] CBETA, €CTECTBEHHAs pPaJAHOAKTHBHOCTD,
BO3HHKHOBEHHE JIMHEHYATOrO CIIEKTPa M3JIYUYEHUs) MO ONMHCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SIBICHUE,
pacrio3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NYECKUX SBJICHUH B OKpy’XKaromeM Mupe (B TOM 4YHCIE
¢dusnveckue sSBJICHUS B IPUPOJE: NPUIMBLI H OTJIUBBI, ABIDKEHHE M1aHeT COHEUHOW CUCTEMBI, PEAKTUBHOE
IBW)KEHUE KMBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHAaMH, 5XO, LBETa TeJl, ONTHYECKHE SIBIEHUS B MPHUPONE, OHMONOrHYEeCKOe MAEHCTBHE BUAMMOTO,
yIbTPa(UONETOBOTO U PEHTI'€HOBCKOTO HW3JYYEeHUH, €CTECTBEHHBIH pPaAMOAKTUBHBIA (OH, KOCMHUECKHE
Jy4d, PaTUOAKTHBHOE H3JIy4eHHE NPHUPOIHBIX MHHEPAJOB, NEHCTBHE PATUOAKTUBHBIX H3JYYEHUH Ha
OpPTaHu3M YeJIOBEKAa), TPU 3TOM MEPEBOANTH MPAKTUYECKYIO 337a4y B yUEOHYIO, BBIACIATh CYIIECTBEHHbBIE
CBOWCTBA (MTPU3HAKK) (PU3NIECKUX SBIICHH;



OIMUCHIBATb M3yYEHHbIE CBOWCTBA TeNl U (HU3MYECKUE SIBJICHHS, UCTIONB3Ysl PU3NYEeCKUe BETUUMHbI (CPEeaHsIs 1
MIHOBEHHAs CKOPOCTb Tejla MPH HEPAaBHOMEPHOM [BH)KEHHM, YCKOpPEHUE, MepeMELIeHHe, IMyThb, YIJIOoBas
CKOPOCTb, CUJIa TPEHHS, CUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaieH s, BEC TeJa, HMITYJIbC
TeNa, UMIIYJIbC CHJIbI, MEXaHHU4ecKas padoTa M MOLIHOCTb, MOTEHLUANbHAS YHEPrHsl TeNa, MOJHATOrO Hajl
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJbHAsI JHEPrHs CKATOH MPYXKUHBI, KUHETUYECKas HHEPrusi, IMOJHasl
MeXaHHUYeCKasi SHeprus, MepHOA U YacTOTa KOieOaHWil, AJMHA BOJHBI, POMKOCTb 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, MOKa3aTejib MPEJIOMIICHUS Cpelbl), MPU OMUCAHWUM MPABUJIBHO TPAKTOBaTh (DU3UUECKUIl
CMBICI HCIOJIb3YEMbIX BEJIMYHH, OOO3HAYEHUs M eIMHULbI (PUIHUECKHX BEJUYWH, HAXOOUTb (POpMYJIbL,
CBSI3BIBAIOINME JAHHYIO (DU3MYECKYIO BEIMYMHY C APYTHMMH BEJIHYHUHAMH, CTPOUTH TPpadUKH H3YHYEHHBIX
3aBHCHUMOCTEH (HU3NYECKUX BEIUYUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKHE SIBJICHHS U MPOLIECCHI, UCTONB3Ysl 3aKOH COXPAHEHHs YHEPTHH,
3aKOH BCEMHUPHOIO TSATOTEHHMs, IPUHLIUI CYNEPIO3ULUN CUJI, MPUHLIMIT OTHOCHTENbHOCTH [asiies, 3aKOHBI
HbroTOHA, 3aKOH COXpaHEHHUs] MMITyJbCa, 3aKOHbI OTPAKEHHs W MPEJOMJICHHUs] CBETA, 3aKOHbI COXPAHEHUS
3apsiIOBOrO M MAacCOBOIO HHCEN MPU SIIEPHBIX PeakLusix, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aMUChIBATh €r0 MATEMATUYE€CKOE BBIPAKEHUE,

OOBSCHITh (U3MYECKHE TIPOLECChl U CBOWCTBA TeJlN, B TOM 4YHCI€ M B KOHTEKCTE CHTYaL[Hid
MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIIBIATH MPUUYMHHO--CIIEACTBEHHbIE CBSI3H, CTPOUTH OOBSCHEHHUE
u3 2-3 JIOTMYEeCKHX IIaroB C OMOPOH Ha 2—3 HM3y4YEHHBIX CBOWCTBA (DM3MUECKUX SIBJICHUH, (PU3MUECKUX
3aKOHOB UJIM 3aKOHOMEPHOCTEN,

peliath pacuy€THbIe 3a1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCTIONb3Ysl 3aKOHBI U (POPMY.IbI,
CBsI3bIBAIOINME (PH3MUYECKHE BEJIMYHMHBL HA OCHOBE aHAJIM3a YCJOBHS 3a]a4d 3aMHCHIBATH KPATKOE YCIOBHUE,
BBISBJISITh HEOCTAOLINE MM HM30BITOYHBbIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAMMBIE IS
pelIeHus, MPOBOAMTH pPACYEThl W OLCHUBATH PEATUCTUYHOCTh MOJYYEHHOrO 3HAa4YeHUs (PU3HYECKOi
BEJINYHHBI,

pacno3HaBaTh NPOOIEMbI, KOTOPble MOXHO PELIMTh MPH MOMOLIM (PUIHUECKHUX METOAOB, HCIOJb3YsI
OINHCAHUE HCCIENOBAHUS, BBIACATH IMPOBEPSEMOE MPEANOIOKEHHEe, OLEHUBATb MPABHIBHOCTb MOPSAKA
NPOBEACHHUS UCCIIEIOBAHUS, [eJaTh BbIBObI, MHTEPIPETUPOBATD PE3yJIbTaThl HAOMIOACHHUIT U OIBITOB,
MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHHH WM (U3NIECKUX CBOWCTB TeJN (M3y4eHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHsI YIHEPTHH, 3aBUCUMOCTb Mepruoja KoneOaHuil MPyKUHHOTO MasITHUKA OT
MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3AaBUCUMOCTb OT aMILIMTYAbI MaJbIX KOJeOaHUH, MPSAMOJIHHEHHOe
pacnpocTpaHeHHe CBeTa, Pas3sioskeHue OeNIoro CBETa B CIEKTP, M3YUEHHE CBOWCTB M300pPaKEHUS B ILIOCKOM
3epKaJjie ¥ CBOMCTB M300pakeHHsl MpeaMeTa B coOMparoleil jguH3e, HaOMroIeHHe CIUIOMIHbIX U JIMHeHYaThIX
CIIEKTPOB HM3JIYYEHHS): CAMOCTOSITEIbHO COOUpPATh YCTAHOBKY U3 HM3OBITOYHOro Habopa oOOpymoBaHUS,
OIMUCBHIBATD XOJ] OMbITA U €r0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOIBL;

NPOBOAUTH MPH HEOOXOIMMOCTH CEPUI0 MPSMBIX M3MEPEHHH, OMpenelss cpefHee 3HaYeHUE H3MepsieMOi
BenunHbl ((pokycHOe paccTosiHue cobuparomeil JrH3bI), OOOCHOBBIBATH BBHIOOp crocoba U3MepeHus
(m3meputensHOTO MPUdopa);

NPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTEN (DU3MUECKHX BEJUYMH C HCIOJB30BAHHUEM IMPSIMbIX H3MEPEHHit
(3aBHCUMOCTb TyTH OT BpPEeMEHH IMPU PABHOYCKOPEHHOM [BIKEHUHM O€3 HAadaJbHOH CKOPOCTH, MepHona
KoJieOaHM MaTeMaTHYECKOro MAasiTHMKA OT JJIMHBI HUTH, 3aBHCHMOCTH yIJIa OTPa)KEHHUsI CBETa OT yrJja
NajgeHusl U yria MpejoMJIeHHs OT yria MaaeHus). IUIAHUPOBATh HCCIEAOBAHKE, CAMOCTOSTENIbHO COOMPATh
YCTaHOBKY, (PUKCHPOBATh PE3yJIbTAThl MOJYYEHHOH 3aBUCHMOCTH (PU3MYECKHMX BENIWYMH B BHAE TaOJIHL U
rpaduKoB, eaaTh BHIBOBI M0 Pe3yJIbTaTaM HCCIECIOBAHMS,

NPOBOAUTH KOCBEHHbIE H3MEpPEeHMs (PU3UUECKUX BEJNUYMH (CPElHss CKOPOCTh U YCKOpEHHE Teja Mpu
PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOpPEHHE CBOOOIHOrO MaJAeHHsl, )KECTKOCTb MPY KUHBI, KO3(QHHULHEHT TpeHus
CKOJIbJKEHHMsI, MeXaHh4ueckas paboTa M MOIIHOCTb, YacTOTa W Mepuo] KoyieOaHHi MaTeMaTHYeCKOro H
NPY>KHHHOTO MAsATHHKOB, OMNTHUYeCKas Cuia COOMparoliell JIMH3bI, PaJHOAKTHBHBIA (OH). TIAHHPOBAThH
U3MepeHus, coOMpaTh IKCMEPUMEHTANbHYIO YCTAHOBKY M BBITONHATh HM3MEPEHHMs, CIEAys MPenIoKeHHOM
UHCTPYKLMH, BbIYUCISITH 3HAYEHHWE BEJIMYMHBI W AHAIM3HPOBATh IMOJy4YEHHbIE PE3yJbTaThl C YYETOM
3aJaHHOW TMOrPELIHOCTH H3MEPEHHIl;

co0oaTh NMpaBuiia TEXHUKH OE30MaCHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pPYIOBAHUEM,

pasnuuaTh OCHOBHbIE NPU3HAKM H3YYEHHbIX (DHU3MYECKUX MOJAENeH: MarepuayibHas TO4YKa, aOCOIIOTHO
TBEPAOE TENO, TOYCYHbIH MCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a, TUIAHETAPHAs MOIENb aTOMa, HYKJIOHHAs
MOJeJIb aTOMHOTO SPa;

XapaKTepU30BaTh MPUHLIMIBI JSHCTBHS HU3YyYeHHBIX MPUOOPOB M TEXHHYECKUX YCTPOMCTB C OMOPOW Ha HX
OrnucaHusi (B TOM YHCJIe. CIHIOMETP, NaTYMKH MOJOKEHHSI, PACCTOSHUS  YCKOPEHHSI, PaKeTa, 9XOJOT, OUYKH,



nepuckor, (oroanmnapar, ONTHYECKHE CBETOBOIBI, CIIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), ucnonb3ys
3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUI 1 HEOOXOAUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH,

UCITIONB30BATh CXEMBbl U CXEMATHYHBbIE PHCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOMCTB, H3MEPUTENbHBIX
npUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB NMPU PELICHUH YYeOHO--TPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMBI
111 IOCTPOSHHST N300paKeHHH B TUIOCKOM 3€pKajie M COOMparoIei IMH3E;

NPUBOAUTE NPUMEPHI (HAXOIUTh MHOOPMALMIO O MPHUMEPax) MPAKTHYECKOrO HCIMOJIb30BAHUS (PU3MIECKHX
3HAHUH B TOBCEJHEBHOH JKM3HU [UIA oOecmedeHHss O€30MacHOCTH TpH obOpaineHuu ¢ npudopamMu U
TEXHUYECKHMMH YCTPONCTBAMHU, COXPAHEHHUS 3[O0POBbsS U COONIIOAEHHS] HOPM 3KOJOTHYECKOTO IOBEICHHS B
OKpy>Karolleu cpene,

OCYLIECTBJIATh NOUCK MH(POpMaLUU PU3NUECKOro conepkaHus B IHTEpHETe, caMOCTOATENbHO (popMyupyst
MOUCKOBBIN 3ampOC, HAXOAUTb MYTH OMNPEACTICHHs JOCTOBEPHOCTU IONYyUYEeHHOW HH(OPMAIMM HAa OCHOBE
UMEIOIIUXCSl 3HAHUH 1 TONOJHHUTEIBHBIX HCTOUHUKOB,

UCIIONB30BAaTh MPH BBINOJIHEHHH Y4YeOHBIX 3a[aHUNl HAYYHO--TIONYJBIPHYIO JIUTEPATypy (U3NIECKOro
COIepIKaHUs, CIIPABOYHBbIE MaTepHaIbl, pecypchl cetn HTepHeT, BianeTh NMpuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, peodpa3oBaHusl HPOPMALIUK 13 OAHOH 3HAKOBOH CUCTEMBI B IPYTYIO,

co3maBaTh COOCTBEHHBIE NMHUCHBMEHHbIE M YCTHBIE COOOINEHHMsI Ha OCHOBE WH(OPMALMUU H3 HECKOJIbKHX
UCTOYHUKOB  (PM3MUECKOro copep:kaHus, MNyOJIMYHO TPEACTABIATH PE3yJbTaThl MPOEKTHOW  WIH
HCCJIENOBATENBCKON AESITEIbHOCTH, MPHU 3TOM I'PAMOTHO HCIOJIB30BAaTh M3YYEHHBINM NOHSATUHHBIN anmapar
U3y4aeMoro paszaena (pU3MKM U CONPOBOXKAATH BBICTYIUIEHHE Npe3eHTanued ¢ y4éroM ocoOeHHOCTelH
ayAUTOPUN CBEPCTHUKOB.



TEMATNYECKOE NMIAHNPOBAHWE

Ne HanmeHoBaHMWe pa3fenios U 1em
n/n nporpaMmbl

7 KJTACC

Bcero

Pasgen 1. ®n3mka v eé ponb B NO3HAHWM OKpYXaloLwero mumpa

11 dun3nka - Hayka o npmpoge
1.2 ®dur3nyeckmne BeIMYMHBLI
13 EcTecTBEHHOHAY4YHbI MeTO/ NO3HAHUS

WToro no pasgeny

2

2
2
6

Pasfien 2. MepBoHayanbHble CBeAlEHNSA O CTPOEHUMN BellecTBa

2.1 CTpoeHue BellecTBa

29 [BVKeHune 1 B3aMMoeliCTB/Ee YacTuy,
BellecTsa

2.3 ATperaTtHble COCTOAHMA BeLlecTBa

WToro no pasgeny
Pasnen 3. [1BMXXeHME N B3aMMOAENCTBME TeN

3.1 MexaHn4ecKoe ABMXEHNE
3.2 WHepund, Mmacca, NJIOTHOCTb
3.3 Cwuna. Bugbl cun

VToro no pasgeny
Pasnen 4. [laBneHune TBEPAbIX TeN, XXMAKOCTENA U ra3os
JasneHue. MNepegayva faBneHnsa TBEPAbIMU

41 Tenamu, XXMAKOCTAMU 1 rasamu

4.2 [aBneHune XXnaKoctu

4.3 ATMOCepHoe faBneHune

44 [elicTBue XXMAKOCTU 1 rasa Ha NOrpy>XeHHoe
B HUX TENO

WToro no pasgeny
Pasgen 5. PaboTa U MOWHOCTb. QHEpPrug

51 Pa6oTa U MOLLHOCTb
5.2 [MpocTble MexaHU3MbI
5.3 MexaHun4yeckasn aHeprug

WToro no pasgeny
Pe3epBHOe Bpems
OBWEE KONMYECTBO YUACOB MO NPOrPAMME

1
2
2

14
21

12

68

KonnyectBo yacoB

KoHTp. pab.

MpakT. pab.

12

ONeKTpoHHbIE (LUDPOBbLIE)
obpasoBaTenbHblIe pecypchbl

Bubnmoteka LIOK biig5://T.el1500.ru/71416194
Bubnmoteka LIOK biis5://T.el1500.ru/71416194
Bubnmoteka LIOK biis5://T.el1500.ru/71416194

Bubnmoteka LIOK biig5://T.el1500.ru/71416194
Bubnmoteka LIOK biis5://T.el1500.ru/71416194

BubnmoTeka LIOK Biip5://T.el4500.ru/71416194

Bubnmoteka LIOK biiP5://T.el4500.ru/71416194
Bubnmoteka LIOK biiP5://T.el4500.ru/71416194
Bubnmoteka LIOK biiP5://T.el4500.ru/71416194

Bubnmoteka LIOK biAP5:/T.el4500.ru/71416194

Bubnmoteka LIOK biiP5:/T.el4500.ru/71416194
Bubnmoteka LIOK biAP5://T.el4500.ru/71416194

Bubnmoteka LIOK biiP5:/T.el4500.ru/71416194

Bubnmoteka LIOK biiP5:/T.el4500.ru/71416194
Bubnmoteka LIOK biiP5:/T.el4500.ru/71416194
Bubnmoteka LIOK biAP5://T.el4500.ru/71416194


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

8 KJTACC

HanmeHoBaHMe pa3fenoB 1 Tem
nporpaMmebl

Ne n/n

Paspgen . Tennosble ABNeHNA

11 CTpoeHune 1 CBOICTBA BeLLECTBa

1.2 Tennosble npoLecchl

VToro no pasgeny
Pasgen 2. 9n1eKTpuUYeCcKUe N MarHNUTHbIE ABNEHNA
JNieKTprYyeckne 3apagbl. 3apsdKeHHble Tena

21 N UX B3anMofeincTame

2.2 [MOCTOSAHHbI 3NEKTPUYECKNIA TOK
2.3 MarHuTHble AB/ieHUA

2.4 ONeKTpoMarHnuTHas MHAYKLNA

MToro no pasgeny
Pe3epBHOe Bpems
OBLWEE KOTMYECTBO YACOB MO NPOrPAMME

KonnyectBo yacoB

Bcero KoHTp. pab. MpakT. pab.

7

21 1 5
28

7 1
20 1 7
6 1 15
4

37

3

68 3 145

ANeKTPOHHbIE (LpPOoBbIE)
06pa3zoBaresibHble PECYPCbI

BrbnmoTeka LIOK
B185://1u1.e/B00.rn/714181ce
BribnroTeka LIOK
B185://1u1.e/B00.rn/714181ce

BrbnmoTeka LIOK
B185://1u1.el/B00.rn/714181ce

BribnroTeka LIOK
B185://1u1.el/B00.rn/714181ce
BrbnmoTeka LIOK
B185://1u1.e/B00.rn/714181ce
BribnroTeka LIOK
B185://1u1.e/B00.rn/714181ce


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 KJTACC

HanmeHoBaHWe pa3fenos u TeM
nporpaMmebl

Ne n/n

Paspgen . MexaHn4yeckune aBneHNA
MexaHun4yeckoe ABUXEHNE M CNOCO6LI ero

11

onucaHus
1.2 B3anmopeictene ten
13 3aKOHbl COXpaHeHMA

WToro no pasgeny

Paspnen 2. MexaHu4yeckne KonebaHusa 1 BOJHbI
2.1 MexaHn4yeckue KonebaHus
2.2 MexaHn4yeckue BOMHbI. 3BYK

WToro no pasgeny

KonnyectBo yacoB

Bcero

10

20
10
40

8
15

Pasfen 1 ONeKTPOMarHWTHOE MNoJie U 3/TeKTPOMArHUTHbIE BO/HbI

ONeKTpoOMarHNUTHOe noJse u
3NEKTPOMarH1THbIE BOJHbI

3.1

WToro no pasgeny
Pasgen 4. CeeTOBbIe AIB/IEHUA

4.1 3aKO0HbI pacnpocTpaHeHus ceeTa
4.2 JInH3bI 1 oNTHUYecKne nprubopsl
4.3 PasnoxeHne 6ef10ro ceeTa B CNEKTP

WToro no pasgeny
Pa3gen 5. KBaHTOBbIe ABNEeHUA

5.1 VicnyckaHue 1 nornoweHne ceeta aToMoM
5.2 CTpoeHne aTOMHOrO figpa
5.3 ApepHble peakuun

NToro no pasgeny
Pasgen 6. MoBTOpPUTENbHO-0606LW a0 W MIA MOAYNb

MoBTOpeHUe 1 0606LeHNe cofepXKaHns
Kypca hn3nku 3a 7-9 knacc

WToro no pasgeny
OBWEE KONMMYECTBO YUACOB MO NPOrPAMME

6.1

6
6

102

KoHTp. pab.

MpakT. pab.

27

ONeKTPOHHbIE (LMdpoBbIe)
06pa3oBaTesibHbIE PeCypChbl

Bubnmoteka LIOK biis5://1u.el1500.ru/7141a4a6

Bubnmoteka LIOK biiB5://T.el1500.rn/7141a4a6
Bubnmoteka LIOK BiAp5://T.elA500.rw/7141a4a6

Bubnmoteka LIOK BiAp5://T.elA500.r1/7141a4a6
BubnmoTeka LIOK BiApS://T.elA500.rw/7141a4a6

Bubnmoteka LIOK BiAP5://T.el1500.rw/7141a4a6

Bubnmoteka LIOK BiAP5://T.el1500.rw/7141a4a6
Bubnmoteka LIOK BiAP5://T.el1500.rw/7141a4a6
Bubnmoteka LIOK biip5://T.el1500.rn/7141a4a6

Bubnmoteka LIOK BiApS://T.elA500.rw/7141a4a6
Bubnmoteka LIOK BiApS://T.elA500.r1/7141a4a6
Bubnuoteka LIOK biip5://T.el1500.rn/7141a4a6

Bubnmoteka LIOK BiApS://T.elA500.rw/7141a4a6


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
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

No
n/n

10
1

12
13
14
15
16
17
18

19

20

21
22

MOYPOYHOE NMANAHNPOBAHWE 7 KNACC

Tema ypoka

®dun3nka — Hayka o0 npupoge. ABneHna npuposasl
dun3nyeckue ABneHNA
P un3nvecKne BENNUYUHBI N NX N3MEpPeHne

Ypok-uccnegosaHue "ViamepeHne temnepaTypbl NPy NOMOLLLK
XWAKOCTHOTO TeEpMOMeTPa N AaTynKa Temnepatypbl”

MeTo/bl Hay4HOro no3HaHms. OnucaHne HU3NYecKX SBNEHUI C
NMOMOLLbI MOAeneii

Ypok-uccnegosaHue "lNMposepka rmnoTesbl: fafibHOCTL NONETA LIAPUKA,
NYLWEHHOro ropn3oHTaNbLHO, TemM 6onbLle, Yem 60/bLIe BbICOTA MyCcKa"

CtpoeHue BeulectBa. OnbIThl, fOKa3bIBaKOLIME UCKPETHOE CTPOEHMKe
BeLlecTBa

[ BUXXeHMe YacTuL, BellecTBa

Ypok-uccnegosaHue «OnbITbl N0 HAG/OAEHNIO TENNOBOTO PacLlNpPeHNs
rasoB»

ArperaTHble COCTOAHUSA BellecTBa

OC06eHHOCTM arperaTHbIX COCTOAHUI Boabl. O606LeHNe N0 pa3geny
«[epBOHaYanbHble CBEAEHNA O CTPOEHMN BELLeCTBax»

MexaHun4yeckoe ABUXeHNe. PaBHOMepPHOE U HEPaBHOMEPHOE ABVKEHME
CKopocCTb. EgMHMLbI CKOPOCTH

PacueTt NyTu 1 BPpEMEHW ABUXEHUS

WHepuusa. Macca — mepa MHepTHOCTU Ten

MAOTHOCTL BewecTBa. PacyeT macchbl M 06bema Tenia no ero NA0THOCTU
Nab6opatopHaa pabota «OnpefeneHne NAOTHOCTU TBEPAOro Tena»
PeweHwne 3agay no teme "lMNOTHOCTHL BewecTea”

Cwuna Kak xapakTepucTtuka B3anmogeincTams ten. Cuna ynpyrocTu.
3akoH lNyka

NabopatopHas paboTa «M3yyeHne 3aBUCUMOCTU PacTAXKEHUS
(aethopmaunn) Npy>KnHbl OT NPUNOXKEHHONM CUNMbI»

ABneHue TaroteHns. Cuna TaXecTu
CB#A3b MeXAY CUION TAXKECTU N Maccoli Tena. Bec Tena. PewweHne 3agay

Konmnyectso 4acos

Bce-

ro

KOHT.
pab.

MpaxT.
pab.

[Jata
n3yyenns

05.09.2023
07.09.2023
12.09.2023
14.09.2023

19.09.2023

21.09.2023

26.09.2023

28.09.2023
03.10.2023

05.10.2023
10.10.2023

12.10.2023
17.10.2023
19.10.2023
24.10.2023
26.10.2023
07.11.2023
09.11.2023
14.11.2023

16.11.2023

21.11.2023
23.11.2023

AnekTponnble LndpoBble 06pa3oBaTe/bHbIE
pecypchbl

Bubnmoteka LIOK HAP5://T.el/500.r/1H09{72a

Bubnmoteka LIOK HAP5://T.e/1500.rw/1HCeLe0a

Bubnmoteka LIOK BAP5://T.el/500.rw/1Ha013e

Bubnmoteka LIOK HiiP5://T.el/1500.r/1HKa0378

Bubnmoteka LIOK HiAP5://T.el/500.rw/1Hs0c10


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0c10

23

24
25

26

27
28

29

30
31

32

33
34
35
36
37
38
39
40
41
42
43
44
45
46

47

48

no teme "Cwuna tsxKectun"

Cuna TaXecTn Ha Apyrux nnaHetax. dunsnyeckune XapaKTEPUCTUKMN
nnaHeT

N3mepeHne cun. AMHamomeTp
Bec Tena. HeBecomocCTb

Cno)KeHue ABYX CWU/, HanpaB/IEHHbIX N0 OAHON MPSMOIA.
PaBHOfelCcTBYOWAA CUN

PeweHne 3agay no teme "PaBHoaelcTBytOLLasA cun"
Cwuna TpeHua v eé Buabl. TpeHWe B NPUPoAe N TEXHUKe

Nab6opatopHas paboTa «M3yyeHne 3aBUCUMOCTU CUMbI TPEHUSA
CKOJ/IbXXEHUA OT CUAbl AaBNEHUS U XapaKTepa conpukacarLwmxcs
MOBEPXHOCTEN»

PelueHMe 3afa4 Ha ONpejenieHNne PaBHOAECTBYOLEA CUNbl

PelweHune 3aga4y no temaMm: «Bec Tena», «I"padmyueckoe nsobpaxeHune
cun», «Cunbl», «PaBHodeiCcTBYOWAA CU»

KoHTponbHas pabota no temam: «MexaHnyeckoe ABuXeHue», «Macca,
MIOTHOCTb», «Bec Tena», «I paduyeckoe nsobpaxeHue cun», «Cunbi»

[asneHne. CNocobbl yMeHbLIEHNA U YBENNYEHUSA AaBNeHUs
[aBneHune rasa. 3aBMCUMOCTb aBfeHNs rasa oT 06bEMa, TemnepaTypbl

Mepegaya faBneHUs TBEPALIMA TeflaMK, XKMUAKOCTAMM U ra3amu. 3akoH Nackans
[laBneHune B XUAKOCTW U rase, BbI3BaHHOE AeACTBUEM CUJIbl TAXECTU

PeweHwne 3agay no teme «JlaBneHne B XXMAKOCTU U rase. 3akoH lNackana»

Coobuwarowmecs cocyabl

MmapaBnnyecknin npecc

MaHomeTpbl. MOPLIHEBOW XUAKOCTHbIA HAacoC

ATmoc(epa 3eMaun 1 NPUYMHBI eé CyLLecTBOBaHMNA

N3mepeHune atmocdepHoro gasneHud. OnblT Toppuyennu

3aBMCMMOCTb aTMOCHEPHOro AaB/IEHNA OT BbICOTbI Haf YPOBHEM MOpPS

BapomeTp-aHepong. ATMOC(epHOe faB/ieHNe Ha pas/IMUH XX BbICOTax

PeweHuve 3agay rno teme " ATmocdepHoe gasneHune"

[JelicTBMe XMAKOCTM 1 raza Ha Morpy>XeHHoe B HUX Teno. ApxvnMesoBa cuna
NabopatopHas paboTta «OnpefeneHne BbiTaNKUBatoLWeER CUNbI,
[EeNCTBYIOLLEN HA TENO, MOrPYXXEHHOE B XXUAKOCTb»

NabopatopHas paboTa no Teme «MccnegoBaHune 3aBMCUMOCTI Beca Tefa
B BOAe OT 06bEMa NOrPy>XXeHHOMN B XXUAKOCTb YacTun Tena»
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MnaBaHue Ten

Nab6opaTtopHaa paboTta "KoHCTpynpoBaHue apeoMeTpa Uamn
KOHCTPYyMpOBaHue NOAKN 1 onpefeneHne eé rpy3onogbeémMHocTmn"

PeweHwne 3agay no temam: «l1naBaHue cygoB. Bo3gyxonnaBaHue»,
«JlaBneHune TBePAbIX TeN, XXUAKOCTEN N ra3oB»

KoHTponbHas paboTa no Teme «/[lasneHvie TBEPAbIX TeN, XUAKOCTel U ra3oB»
MexaHun4yeckas paboTa
MoLWHOCTb. EAMHMLBI MOLLHOCTH

Ypok-unccnefosaHue "Pacyét MOLLHOCTI, pa3sBMBaeMor Npy nogbéme Mo
NecTHuUUe"

Bec Bo3yxa. ATMOC(epHoe aaBfeHue
[MpocTble MexaHn3mbl. Pblyar. PaBHoBecuKe CUM Ha pblyare

Pbluary B TexHuKe, 6bITy 1 npupoge. JlabopatopHas pabora
«WccnepoBaHue ycnoBuii paBHOBECUS pblyara»

PelleHue 3aaa4 Nno TeMe «Y C/I0BUSt paBHOBECUS pblyara»

KoappumuneHT nonesHoro gencremsa mexaHusma. JlabopatopHas paboTta
«M3mepeHune KIMJ HakKNOHHOW NAOCKOCTM»

PeweHune 3aga4y no Teme "PaboTa, mowHocTs, KMA4"
MexaHn4yeckas aHeprua. KuHeTmnyeckas 1 noTeHUManbHasa aHeprusa
3aKOH COXpaHeHMsA MexaHW4YeCKOW aHeprumn

YPOK-3KCMNEPUMEHT M0 TeMe "DKCNepuMeHTabHOE OnpejesieHne
N3MEHEHNSA KNHETUYECKON 1 NOTEHUNANbHON 3HEPTUN NMPU CKaTbIBaHUM
Tesia No HaKNOHHOW naockocTu"

KoHTponbHasa paboTa no Teme «PaboTa M MOWHOCTb. JHEPrusa»

Pe3epBHbIil ypoK. PaboTa ¢ TekcTaMu Nno Teme "MexaHnyeckoe
[BM>KeHune"

Pe3epBHbIil ypoK. PaboTa ¢ TekcTamu no Teme "[aBneHune TBEPA XX Ten,
XNAKOCTENR 1 rasos”

Pe3epBHblil ypoK. PaboTa ¢ TekcTamu no Teme “Pabota. MOLWHOCTb.
SHeprug"

OBWEE KOMTMYECTBO YACOB INO NMPOrPAMME
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8 KJTACC

Ne Tema ypoka

n/n Bce-
ro

1 OCHOBHbI€ MOMIOXEHNA MONEKYNSAPHO-KMHETUYECKON TEOPUMN U NX 1
OMNbITHbIE NOATBEPXAEHNSA

2 Macca v pasmep aTOMOB ¥ MONEKY
Mogenwn TBEPAOTO, XUAKOr0 1 ra3o06pa3HOro COCTOSHWUIA BeLlecTBa

4 O6bACHEeHWe CBOWCTB TBép,EI,OFO,U)KI/I,D,KOFO 1 ra3oobpasHoro COUCTOFIHVII\/'I 1
BeLLeCTBa Ha OCHOBE MOJIOXXEHUI MONEKYNAPHO-KUHETUYECKON Teopuu

5 Kpuctannnyeckme n amopgHble Tena 1

6 CmaumBaHue 1 KanunnapHocTb. MoBEPXHOCTHOE HaTsXKeHMe 1

7 TennoBoe pacllnpeHue n cxxatume 1

8 TemnepaTypa. CBA3b TEMMepaTypbl CO CKOPOCTLIO TEMJIOBOIO 1
OBVKEHUS vacTumy,

9 BHyTpeHHAS aHeprusa. Cnocobbl U3MEHEHUS BHYTPEHHEN aHeprum 1

10 Bwugabl Tensonepegauyn 1

1 Y poK-KoH(epeHUNsa "MpakTU4ecKoe UCNO/b30BaHNE TEMNOB XX 1
CBOICTB BELLECTB U MaTepuanoB B Lensx aHeprocbepexeHnsa"

12 Konwn4yecTBO TeNNOTbl. Y AenbHasd TEMNI10eMKOCTb 1

13 ¥YpaBHeHue Tennosoro 6asaHca. Tens0006MeH 1 TeNJ0BOe paBHOBECKE 1

1 Na6opaTtopHas paboTa U"I/Iccne,qosvaHme SBNEHNS TennoobmeHa npu 1
CMeLLUVBaHUN XO0NO4HOW 1 ropaYen Boabl"

15 Pacuet KonnyecTsa Ten0Tbl, HEO6XOAMMOIO AN HAarpeBaHua Tena u 1
BbIAEIAEMOr0 UM NPU OXNaXAEeHNM

16 NabopaTopHasa paboTta "OnpegeneHve yaenbHOW TEN0EMKOCTM 1
BellecTea"

17  OHeprud Tonnmea. Y enbHas Tensaota cropaHus 1

18 MnaBneHne n 0TBEPAEBaHNE KPUCTaNINIMYECKUX TeN. Y leNbHas TenaoTa 1
nnaBneHuns

19  JlabopatopHasi paboTa "OnpeaeneHre yaenbHoM TenaoTbl NnasneHns nbaa'

20 MapoobpasoBaHue un KoHAeHcauns. VicnapeHue

21 KuneHune. ¥ genbHasa Tennota napoobpa3oBaHUs U KOHAEHCcaLUN. 1

3aBMCUMMOCTb TeMNepaTypbl KUMEHUS OT aTMOCKHEPHOrO aBNeHUs

Konmnyectso 4acos

KoHTp.
pab.

lMpakT.
pab.

Jata
N3y4YeHNs

01.09.2023

05.09.2023
08.09.2023
12.09.2023
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ONeKTPOHHBbIe LMdpoBble
06pasoBare/ibHbIe Pecypchbl

Bubnmoteka LIOK HAP5:/T.elA500.rw/1Ha540e

Bubmoteka LIOK
BiAPS5://./1800.rw/1KR5530

Bubnmoteka LIOK
biAP5://T.el/500.r/1HKa6412

Bubnmoteka LIOK
HAP5://T.el1500.r/1K0a7088

Bubnmoteka LIOK HP5:/T.el1500.rw/1Ha6a98

Burbnnoteka LIOK
BiAP5://1.el1500.rw/ 1Ka6bb0

Bubnmoteka LIOK HAP5://T.elA800.rw/1HQa725r
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BnaxHocTb Bo3fyxa. JlabopatopHas paboTta "OnpegeneHue
OTHOCUTENbHON BNaXHOCTM BO3ayxa"

PelleHMe 3afa4y Ha onpefeneHne BNaXXHOCTM BO3ayXa

MpuHYMNbI paboTbl TENOBLIX ABUraTeneli. Maposas Typ6uHa.
[BUraTens BHYTPEHHEro CropaHus

KI/J tennosoro gsurartens. Tennosble ABUTaTeNN U 3aliMTa
OKpY>KatoLLeir" cpegbl
3aKOH COXpaHeHUs 1 NpeBpaLLeHNs 3HEPTUN B TEMNJIOBbIX MpoLeccax

MoAroToBKa K KOHTPO/IbHOW paboTe no Teme "TensoBble SBNEHWS.
i3meHeHMe arperaTHbIX COCTOSIHMIA BellecTea"

KoHTposibHasa paboTa no teme "Tensosble ABneHUd. M13meHeHne
arperaTtHbIX COCTOSHMIA BelyecTBa"

dnekTpusauma Ten. [1sa poga 3NeKTPUUYECKNX 3apaL0B

Ypok-uccnegosaHue "9neKTpusaumna Ten MHAYKLUER n npu
COMPUKOCHOBEHMNU"

B3anumopeiicTBme 3apsxkeHHbIX Ten. 3akoH KynoHa

AneKTpuyeckoe nose. HanpsXXeHHOCTb 3NeKTPUYECKOTO MONS.
MpUHLMN Cynepno3nLun 3NeKTPUYecKnX nonei

HocuTenn aneKTpuyecknx 3apsaaoB. dnemMeHTapHbI 3apaa. CTpoeHue
atoma

MPOBOAHMKM 1 AN3NEKTPUKMN. 3aKOH COXPaAHEHNMS 3NEKTPUYECKOrOo 3apsa
PelleHMe 3afa4 Ha NPYMEHEHMNe CBOWCTB 3N1EKTPUUECKUX 3apsf0B

DNEKTPUYECKUIA TOK, YCIOBUSA €ro CYyLLEeCTBOBAHNSA. MICTOUHUKM
3NeKTPUYECKOro ToKa

[elicTBUA 3/1EKTPUYECKOrO TOKa

Ypok-uccnegoBaHue "[eiAcTBne 3neKTPUUYECKOro rnos Ha NPOBOAHUKM
N ANaneKTpukn"

3]'IeKTpVIHeCKVII7I TOK B Me€Tasl1ax, XNAKOCTAX U rasax

OnekTpunyeckas Lenb 1 eé cCoCTaBHble YacTu

Cuna Toka. JlabopaTopHas paboTa "3MepeHne 1 perynMpoBaHne Cibl
TOKa"

DNeKTpUYecKoe HanpsxeHne. BonbTmeTp. JlabopaTopHas paboTa
"N3mepeHue N perynnpoBaHue HanpsaxeHuma"

ConpoTuB/ieHMe NPOBOAHMKA. Y LeNlbHOe CONPOTUB/IEHME BeLLeCTBa
NabopaTopHasa paboTta "3aBUCUMOCTb 3/1EKTPUYECKOTO CONPOTMBEHNS
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NPOBOAHMKA OT €ro ANWHbI, NNOLLAAN NMOMNEPEeYHOro Ce4eHns u
martepuana"

3aBMCMMOCTb CUJbl TOKA OT HanpsxeHuns. 3akoH Oma And yyacTtka
Lenu

NabopatopHasa paboTta "VccnefoBaHue 3aBUCUMOCTU CUMbI TOKA,
MAYLLEero yepes pesnucTop, OT CONPOTUB/IEHUSA pe3ncTopa K1
HanpsaXxeHnUs Ha pesncrtope”

lMocnegosarenbHOe U napanfefsibHoe CoeUHeHNa NPOBOAHNKOB
Nab6opaTopHasa paboTta "lMpoBepka NpaBu/ia CMOXEHNA HaNPSXEHWI
npu nocnefoBateslbHOM COeAUHEHUN ABYX Pe3ncTopoB"”
NabopartopHas paboTa "lpoBepka npasmna gns CUibl TOKa Npu
napanniesibHOM COegMHEHNN pe3ncTopos”

PelleHMe 3afa4 Ha NpMMeHeHMe 3akoHa OMa AN1si pasfiMyHoro
COE/IVHEHUS MPOBOAHNKOB

Pa6oTa M MOLLHOCTb 31EKTPMUYECKOro ToKa. 3akoH [xoyna-JleHua

Na6opatopHas paboTta "OnpeaeneHune paboTbl N MOLLHOCTM
3M1eKTpUYecKoro Toka"

AnekTpuyeckune Lenu 1 noTpebuTenn 3NeKTPUYECKON IHePrmm B
6bITy. KOpoTKOe 3amMbiKaHue

MoAroToBKa K KOHTPO/IbHOW paboTe No TeMe "3NeKTpuyeckune
3apsadbl. 3apsKeHHble Tena U UX B3anMoaeincTemns. MNMoCcTOAHHbI
3NeKTPUYECKNiA TOK"

KoHTponbHasa paboTa no TeMe "InekTpuyeckne 3apsibl. 3apsKeHHble
Tena n ux B3amMMonencTBmA. MOCTOAHHbIN 31eKTPUYeCcKnin TokK"

MOCTOAHHbIE MarHWUTbI, UX B3aUMOJENCTBUE

Ypok-uccnegoaHue "M3yyeHne nonelii NOCTOAHHbIX MarHMToB"
MarHutHoe none. MarHMTHoe nosie 3emM/n 1 ero 3HayeHune ans XU3Hu
Ha 3emne

OnbIT OpcTega. MarHMTHOe MoJsie 3NeKTPUYECKOTo ToKa MarHuTtHoe
nosie KaTyLWKN C TOKOM

MpuMeHeHWe 3N1eKTPOMarHMTOB B TeXHMKe. JTabopaTopHasa paboTa
"N3yyeHne feiicTBUA MarHMTHOMO NO/MA Ha NPOBOAHMK C TOKOM"

AnekTpogBuraTenb NOCTOAHHOIO TOKa. Vicnonb3oBaHme
anekTpoABuratenein” B TEXHMUYECKNX YCTPOMCTBAX M Ha TpaHcnopTe.
NabopartopHas paboTta "KoHCTpyupoBaHue 1 nsyyeHune paboTbl

anektpogsurarens"
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OnbIThl Papages. 3aK0H 3NeKTPOMArHUTHOW MHAYKUUK. [paBuno
NeHua

AnekTporeHepatop. CNocobbl MONYYEHUS 3IEKTPUYECKON " IHEPT NN,
ONeKTpocTaHUMM Ha BO30OHOBIAEM XX UCTOYHMKAX 3HEpPrun

MoAroToBKa K KOHTPO/IbHOW paboTe No TeMe "DNeKTPUYECKUE U
MarHuTHble fABneHna"

KoHTponbHas paboTa no TeMe "3neKTpUYecKmne N MarHUTHble SBieHns"
Pe3epBHbIit ypoK. PaboTa ¢ TekcTamu no Teme "TennoBble SBAeHNS"

Pe3epBHbIil ypoK. PaboTa ¢ TekcTaMu No Teme "IMOCTOSHHbIN
3NeKTpMUYecKnin Tok"

Pe3epBHbIil ypoK. PaboTa ¢ TekcTaMu no Teme "MarHuTHble iBNeHns"

OBMME KOJTMYECTBO YACOB 1O NPOrPAMME
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9 KJTACC
Konn4yecTtBo 4acos

E?n Tenaypora Bee- KoHTp.  TlpakT. ﬁs;jeHMﬂ c?gs:;c?;aiHe;I:HirlequlJoeﬁ/tggbl
ro pab. pab.
1 MexaHun4yeckoe ABMKeHue. MaTtepuanbHasd TouKa 1 01.09.2023
2 Cuctema otcyeta. OTHOCUTENLHOCTb MEXAHNYECKOTO ABMXKEHUSA 1 06.09.2023
3 PaBHOMEPHOE NPAMOJIMHENHOE ABUXeHNe 1 06.09.2023
4 HepaBHOMepHOE NPAMONNHeNHOe aBMKeHMe. CpefHAs U 1 08.09.2023
MIHOBEHHas CKOPOCTb
5 MpAMONNHeHOe paBHOYCKOPEHHOE ABMXKEHME. Y CKOpeHMe 1 13.09.2023  Bubnmoteka LIOK biip5://1.ei500.rw/110ar8iid
6 CKOpOCTb NPAMOMHEHOI0 PaBHOYCKOPEHHOT O ABWKeHUA. I paduk 1 13.09.2023
CKOpOCTK
7 Nab6opaTtopHas pa6oTta "OnpeaeneHue yCKO[ieHVIﬂ Tena npu 1 15.09.2023
PaBHOYCKOPEHHOM [BMXEeHWUW N0 HaKNOHHOW naockocTn"
8 CsobogHoe nageHune ten. OnbiThl Fanunes 1 20.09.2023
9 PasHomepHOe ,qufeHme Nno OKpy>XHocTu. MNepunop 1 yacTtoTa 1 20.09.2023 BubnvoTexa LIOK kip:/i7 el500.1110ae176
obpalleHus. JInHeinHasa n yrnosas CKOPOCTH
10 LleHTpoCTpPEMUTENbHOE YCKOPEHUE 1 22.09.2023
11 TlepBblil 3aKOH HbtOTOHA. BekTop cubl 1 27.09.2023  Bubnmroteka LIOK biip5://T.el500.r/110ae612
12 BTopoii 3aKoH HbtoTOHa. PaBHOAelCTBYOW AN cua 1 27.09.2023  Bubnvoteka LIOK biip5://T.el500.r/110ae72a
13 TpeTuit 3aKoH HbloToHa. Cynepnosuuusa cun 1 29.09.2023  Bubnmoteka LIOK biip5://T.el4500.r/110ae982
14 PeweHune 3a4a4 Ha NpMMeHeHne 3aKOHOB HblOTOHA 1 04.10.2023
15  Cwunaynpyroctu. 3akoH N'yka 1 04.10.2023  Bubnmotexa LIOK biip5://T.e/500.r/110aeca2
16  PeweHue 3agay no teme «Cuna ynpyroctm» 1 06.10.2023
17  NabopatopHas paboTta «OnpefeneHne XXecTKOCTU NPYXUHbI» 1 11.10.2023
18 Cwna TpeHus 1 11.10.2023  Bubnmoteka LIOK Biip5://T.el500.ri/110a{733
19  PeweHune 3agay no teme «Cuna TpeHmsA» 1 13.10.2023
20 J'Ia6opaToprm paboTa "OnpegeneHne KOaphuumeHTa TpeHNA 1 18.10.2023
CKOJ/IbXXEHUSA
21 PeweHwne 3agay no teme "3akoHbl HotoToHa. Cuna ynpyrocTu. 1 18.10.2023
Cwuna TpeHns"
29 Cuna TaXecTu 1 3aKOH BCEMUPHOIO TATOTEHUSA. Y CKOpeHue 1 20.10.2023 Bu6moTexa LIOK biips:/iT.eB00.1/110a§044
CBOOOAHOIO NageHus
23 YPOoK-KOH(epeHUMs "[BmKeHWe Ten BOKPYT rpaBUTaLMOHHONO LieHTpa 1 25.10.2023
(ConHeyHasa cuctema). Manaktnkm"
24 PeLueHne 3a8a4 no teme "Cuna TAXKeCTU 1 3aKOH BCEMUPHOIO 1 25.10.2023

TAroTeHms"


https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af044

25
26

27
28

29

30

31

32
33
34
35

36

37
38
39
40
41
42
43

44
45

46

47

48

49
50

lMepBasd KoCcMMYecKad CKOPOCTb. HEBECOMOCTb M NMeperpysku

PaBHOBecne MaTepuanbHO" TOUKKM. ABCONMOTHO TBEPAOE Teno.

PaBHOBecue TBEPAOro Tena ¢ 3aKpenneéHHON" ocbio BpalleHus
MoOMeHT cunbl. LIeHTp TAXKecTu
PeweHue 3agay no teme "MOMeHT cusbl. LLeHTp TaxecTn"

MoAroToBKa K KOHTPO/IbHOW paboTe no Teme "MexaHU4eckoe
ABVKeHue. B3anmogeiicteme ten”

KoHTponbHas paboTa no TeMe "MexaHMUYeCKOe 4BV/XEHUE.
B3anmopeiicteue ten"

Vmnynbc Tena. MMnynbc cunbl. 3aKOH COXpaHEeHUA UMMYy/bea.

Ynpyroe v Heynpyroe B3amMopeicTane

PeweHue 3agay no teme "3aKOH coOXpaHeHUa nmnynsca*
YpOK-KOH(epeHUms "PeakT1BHOE IBUXEHME B MPUPOLE U TEXHMKE"
MexaHunyeckas paboTa 1 MOLHOCTb

PaboTa cu/bl TAXECTU, CUJIbI YNPYTOCTUA N CUJbI TPEHUSA

NabopartopHas paboTta «OnpegeneHne paboTbl CUMbI TPEHMA NpU
PaBHOMEPHOM [ABUXEHWUWN TeNna Mo FrOpM30HTaNIbHOW MOBEPXHOCTU»

CB#A3b aHepruun n paboTsbl. MoTeHyManbLHas aHeprusa
KnHeTnyeckasn aHeprus. Teopema 0 KWHETUYECKOW 3HEpPTrum
3aKOH COXpaHeHNs 3HEPTUN B MEXAHUKE

NabopatopHas paboTta «3yyeHne 3aKoOHa COXPaHEHWSA HEPTUMN»

Kone6atenbHoe [BUXEHWE U er0 XapaKTepUCTUKN

3atyxaklme KonebaHusa. BoiHYXaeHHble KoiebaHns. Pe3oHaHc

MaTteMaTU4eCcKnin N NPY>XMHHbIA MasTHUKM

Ypok-nccnegoBaHue «3aBUCMMOCTb Nepnoaa KonebaHuin ot
YKECTKOCTU MPYXUHbI N MaccCbl rpy3a»

MpeBpaLleHne IHEPTUM NPU MeXaHMYECKNX KonebaHnax

NabopaTopHasa pabota «OnpegeneHne 4acToTbl U Nepuoaa
KonebaHnin NPYy>XMHHOTO MassTHUKa»

NabopatopHasa paboTta «MpoBepKa He3aBUCUMOCTU Nepuoja
KonebaHWin rpysa, NOABELWIEHHOTO K HUTKU, OT MAcChl Fpy3a»

MexaHuuyeckne BoNHbl. CBOCTBA MeXaHUYECKMX BOJH.
MpoaonbHbIe U MOMEPEYHble BO/HbI

Ypok-KoH(epeHuma "MexaHWYeCcKue BOSIHbI B TBEPLOM Tefle.
CelicMuyeckune BOJHbI"

3BYK. PacnpocTpaHeHune n oTpaXKeHne 3ByKa
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Ypok-uccnefosaHve "HabrtofeHve 3aBUCUMOCT BbICOTbI 3BYKa OT HacTOTbI"
"POMKOCTb 3BYKa 1 BbICOTa TOHA. AKYCTUYECKUIT pe30HaHC
YPOK-KOH(epeHUMs "Y nbTpasByK 1 UH(Pa3BYK B MPUPOLE U TEXHUKE"

MoaroToBKa K KOHTPO/bHOW paboTe Mo Teme "3aKOHbl COXPaHeHusl.

MexaHn4yeckune KonebaHmsa n BoNHbI"

KoHTponbHas paboTa no TeMe "3aKOHbl COXPaHEHNS.
MexaHun4yeckume KonebaHusa u BOMHbI"

JNeKTPOMarHUTHOe nosie. NeKTPOMarHUTHbIe BO/HbI
CBOiiCTBa 3/1EKTPOMArHUTHNX BOJH

Ypok-KoHpepeHumna "LLIkana aneKTpoMarHMTHbIX BOJH.
Mcnonb3oBaHMe 3NEKTPOMarHUTHAXX BOJIH 415t COTOBOM CBA3N"

Ypok-uccnegosaHue "3yyeHne CBONCTB 3/1eKTPOMArHUTH XX BOMH

C NOMOLLbO MOGMILHOIO TenedoHa"

PelleHue 3afiay Ha onpefieneHne 4acToTbl U ASNHBI
31EKTPOMArHMTHOI BOMHbI

dneKTpoMarHuMTHasa npupoga ceeta. CKOpoCTb CBeTa. BonHOBbIE
CBOWCTBA CBeTa

NcTouHnky ceeTa. MNpaAMOnnMHeiiHOe pacnpocTpaHeHune cBeTa.
3atMmeHuna ConHua v JTyHbl

3aKoH oTpaxeHuda ceeTa. 3epkana. PeweHune 3a4ay Ha
NpUMeHeHWe 3aKOHa OTpPaXXeHns cBeTa

MpenomneHne ceeta. 3aKOH MpPeioM/IeHNS CBeTa

[MonHoe BHYTpPeHHEee OTpaXKeHue cBeTa. icnonb30BaHUe MoaHOro
BHYTPEHHEr0 OTPaXXeHNsA B ONTUYECKNX CBETOBOAAX

NabopatopHas paboTta "MccnefoBaHne 3aBUCUMOCTHY Yrna
NnpesoM/IeHNs CBETOBOIO flyya OT yrfa nageHus Ha rpaHuue
"BO34yX-cTekno""

Y pok-KoH(epeHuusa "Mcnonb3oBaHne NOAHOIO BHYTPEHHErO
OTPaXXeHWA: CBETOBOAbI, ONTUKOBOJIOKOHHAA CBA3bL"

JInH3bl. ONTHnYyeckKas cunia NnH3bI
MocTpoeHne N300paXKeHU B MNH3aX

Nab6opatopHasa paboTta "OnpegeneHne HOKYCHOI0 paccTosHUA 1
OMTUYECKOM CUNbl cOBMpatoLLLeil INH3bI"

YPpoK-KoHpepeHuma "OnTnyeckme NMH30BbIe Npnbopb!”
["na3 Kak onTuyeckaa cucrtema. 3peHue
Ypok-KoH(epeHuma " dehekTbl 3peHns. Kak coXpaHuUTb 3peHne”
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Pa3snoxeHne 6enoro ceeta B cnekTp. OnbiTbl HoHOTOHA.
CrnoxeHune cnexkTpanbHOro LBeTos. [lucnepcus ceeta

Nab6opatopHasa paboTta "OnbITbl MO Pa3noXeHUO 6en10ro ceeTa B
CMEKTP ¥ BOCNPUATUIO LBeTa NpeiMeToB Mpu UX HabnogeHnn
Jyepes LBeTOBble PUALTPLI"

Y poK-npakTukym "BONHOBbIE CBOICTBA CBETA: AUCNEPCUS,
nHTepdepeHUnsa n gugpakyms”

OnbITbl Pe3epopaa n nnaHeTapHas MoAenb atoMa
Moctynatel bopa. Mogens atoma bopa

cryckaHue 1 nornoLLeHe cBeTa aToMoM. KBaHTbI. JIuHelyaTble CrieKTpbl
YpoK-npakTukym "HabnogeHue cnekTpos UcnyckaHmna"
PagnoakTUBHOCTb U eé BUAbI

CtpoeHne atomHOro fgpa. HyknoHHasa mogenb
PagnoakTnBHbIe NpeBpaLleHns. 3otonsl

PeweHue 3agay no teme: "PagnoakTuBHbIE NpesBpaLleHna”
Mepnog nonypacnaga

Y poK-KoH(epeHUUsa "PagnMoakTUBHbIE U3NYUYEHUS B NPUPOLE,
MeANUMHe, TeEXHUKe"

FnepHble peakLyn. 3aKoHbI COXpaHeHNs 3apsaoBoro 1 MacCoBOro Hmcen
JHeprug csasy aToMHxx agep. CBA3b Macchbl 1 3Heprum
PeweHwne 3agay no teme "AaepHble peakunm”

Peakuym cvHTesa 1 feneHns saep. ctouHnku aHeprum ConHua v 38834

YpoK-KOH(epeHuns "HAaepHaa aHepretuka. [eincTaus
PaANOAKTUBHNX M3NYYEHUIA Ha XXMBble OpraHn3mMbl™

MoAroToBKAa K KOHTPO/IbHOW paboTe No TeMe "3eKTPOMarHMTHoe

nosie. SNeKTPOMarH1THoble BOSIHbI. KBaHTOBLIE ABNeHMA"

KoHTponbHasa paboTa no Teme "INEeKTPOMArHMTHOE Nofe.
ONeKTpoMarHUTHble BOJSIHbI. KBaHTOBLIE fABfIeHMA"

MoBTOpeHue, 0606LILeHMe. JlabopaTopHble paboThl NO Kypcy
"B3anmogeiicteume Ten"

MoBTOpeHue, 0606LLeHNe. PelleHne pacyeTHbIX U KaYeCTBEHHbIX
3afay rno teme "Tennosble npolecchl”

MoBTOpeHue, 0606LLeHNe. PelleHne pacyeTHbIX U KaYeCTBEHHbIX
3agay no teme "KIJ TennoB™xx gpuratenen”

MoBTOpeHue, 0606LLeHNE. PelleHne pacyeTHbIX U KaYeCTBEHHbIX
3afay no teme "KI1/4 anekTpoycTtaHoOBOK"
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MosTOpeHue, 0606uLeHne. JlabopaTopHble paboTbl N0 Kypcy 15.05.2024

98 N M 1 1 Bubnmoteka LIOK biip5://T.el1800.rw/110c2¢52
CBeTOBbIE AB/IEHUSA
99 MoBTOpeEHMe, 0606LL|,eHVIf. Pab6oTa ¢ TekcTamu no Teme "3aKOHbl 1 17.05.2024 BunvoTeKa LIOK Bip5://T eis00.rw/110c2ii6a
COXpaHeHUsi B MexaHuKe
100 |'_I|OBTOp6HVIe, 0606LL|,EI!-II/IE. PaboTa c TekcTamu Mo Teme 1 22.05.2024 BunvoTeKa LIOK Bip5:/ir.elB00.w110c2682
Kone6aHunsa v BOMHbI
101 |:|OBTOp6HVIe, 0606LL!,IEHI/IE. PaboTa c TekcTamu Mo Teme 1 22.05.2024 BunvoTeKa LIOK HipS:/r.el500, /11063044
CBeTOBbIE AB/IEHUSA
10 MosTopeHue, 0606LeHMe. PaboTa ¢ TeKCTamMmn No Teme 1 24.05.2024
"KBaHTOBas u agepHas pusnka"
OB™MME KOJTMUECTBO YACOB MO NPOrPAMME 3 27

102
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YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3ZOBATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YUEHUKA

» ®uzuka, 7 knacc/ [Tepeimkun A B., OO1mecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«APOD@A»; AxmonepHoe odmectro «M3natenbctBo «IIpocBemenue»

» ®usnka, 8 kiacce/ Ieppimkun A B., O0mmecTBo ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«APOD@A»; AxmonepHoe odmectro «M3natenbctBo «IIpocBemenues»

» ®dusuka, 9 knace/ [epoimkua A.B., I'yrank E M., O01iecTBO ¢ OorpaHu4eHHON
OTBETCTBEHHOCTHIO «[IPODAY»; Axumoneproe obmectso «M3narenpctBo «IIpocremmenue»

METOANYECKHUE MATEPHAJIBI IJ1d YUUTEJA
JnnakTuyeckue MaTepuaibl

DU PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
@ 7 https://m.edsoo.ru/7t416194
@ 8 https://m.edsoo.ru/7f4181ce
@ 9 https://m.edsoo.ru/7t41a4abd



