MYHULHUITAJIBHOE OBIIEOBPA30OBATEJIbHOE YYPEKJIEHUE
«CPEJHSASA OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne 32 C YI'JIYBJIEHHBIM U3YUYEHUEM
OTAEJIBHBIX ITPEJIMETOB UMEHU AJIEKCAHIPA CEPTEEBHYA ITYIIKUHA)>»

HI'EJbCCKOI'O MYHUIUITAJIBHOT'O PAMOHA CAPATOBCKOM OBJIACTH
413111, Capamosckas obnacme, 2. Dueenvc, yn. Munckas, oom 29, men. (8453) 95-06-50

PACCMOTPEHO YTBEP/KJAEHO
Ha 3acenanuu [IIMO JMpEeKTOpOM IKOJIBI
31.08.2023 r. mpotokon Ne 1 [Tpuka3z Ne395 otT 31.08.2023 1.

MognucaHo undpposoin

Poraqua CBeTﬂaHa noanuceio: Porauesa CeetnaHa

AnekcaHapoBHa
Aﬂ €KCaHAa pO BHa [laTa: 2023.08.31 11:34:03 +04'00'

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «®U3IUKA»
1J1s1 oOyuarommxces 7/ — 9 KjaccoB

r. OHrennc, 2023 roxg



INHOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3HKe Ha yPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs COCTABIIEHA HA OCHOBE MOJOKEHUI
U TpeOOBaHWI K pe3yabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHON 00pa3oBaTelbHOW IMPOTPAMMBI,
npencrasieHubix B ®IOC OO0, a Takke ¢ yuéroMm (enepanbHOil pabodeld mporpaMmbl BOCIUTAHHUS H
Konuenmuu npenogaBanust yueoHoro mnpeamera «Dusukay.
Conepxanue mporpamMmbl 1O (HU3UKE HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
IrPaMOTHOCTH OOYYaIOIIMXCS U OPraHU3aluIio0 U3ydyeHus: PU3MKU Ha AesITeIbHOCTHOI ocHOBe. B mporpamme mno
¢u3nKe YYUTHIBAIOTCS BO3MOXKHOCTH YdeOHOro mpeamera B peanusanuu Tpeboanuit ®I'OC OO0 x
IUIAHUPYEMbIM JIMYHOCTHBIM U METaIllpeIMETHBIM pe3yjibTaTaM OOY4YEHHS, a TakKe MEXIpPEIMETHBIC CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha yPOBHE OCHOBHOTO 001IeT0 00pa3oBaHusl.
[IporpaMMa mo ¢u3uKe ycTaHaBIMBAeT pacipeleieHre y4eOHOro mMarepuaia mo rojaMm ooydeHus (1o
KJlaccam), MpeasiaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh M3YYEHHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MPEMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX 0COOEHHOCTEH 00yUarOmMXCsl.
[IporpamMMma no ¢usuke pazpaboTaHa C LEJIbI0 OKa3aHHUSI METOAMYECKON MOMOIIM YUYUTEII0 B CO3IaHHUU
paboueii mporpaMMbl 10 yueOHOMY MPEAMETY.
@duszuka ABIAETCS CUCTEMOOOPA3YIOUINM JJisi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY
(du3HUYecKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUN, H3y9aeMbIX XHMHEH, OMOJIOTHEH, aCTPOHOMUECH H
¢busnueckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPENOCTaBIAEeT Haubosee
SICHBIE 00pa3Ibl MPUMEHEHHUSI HAYyYHOT'O METO/1a TIO3HAHUS, TO €CTh CII0C00a MOIYYEHHUS TOCTOBEPHBIX 3HAHHUMA
0 MHpE.
Opna W3 rIaBHBIX 3a7aud (PU3MUECKOTO OOpa3oBaHHs B CTPYKType OOIIero oOpa3oBaHUS COCTOUT B
(bopMHpPOBAHNYN €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpEca K HayKe Y 00ydJaronuxcsl.
W3ydyenue ¢usvku Ha 0a30BOM YpOBHE MpEIIONiaraeT OBJaJICHHE CICAYIOUIUMHU KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
® Hay4HO OOBSICHSTDH SIBICHUS;
® OIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOT'O MCCIIEI0BAHUS;
® UHTEPIPETUPOBATh JaHHbIE M MCIOJb30BaTh HAy4YHbIE JOKA3aTeIbCTBA IS IOJIY4YEHUs
BBIBOJIOB.
Henmn w3ydenust u3MKU Ha YPOBHE OCHOBHOTO o00ImIero obpaszoBaHusi ompeaencHsl B Konuenmuu
npenoaaBaHusi yueOHoro npeamera «Pusnka» B o0Opa3oBaTelbHBIX opraHmu3aiusx Poccuiickoit denepanuu,
peaM3yIoNMX OCHOBHBIE OO0IIe00pa3oBaTebHble MPOrPaMMBbI, YTBEpKIEHHOW pemieHneM Kommerun
MunuctepcTBa npocsenieHus: Poccuiickoit @enepanuu (nmpotokod ot 3 nekadpst 2019 r. Ne T1IK-48H).
Heaun uzyvyenust puznku:
e puOOpEeTeHHE MHTEPEca U CTPEMJICHUS! O0yJaroMXcsl K HAyYHOMY U3YUYEHHUIO MPUPOJIbI, pa3BUTHE
WX UHTEJJIEKTYATbHBIX U TBOPUYECKUX CTIOCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIE MO3HAHUsI U (pOpMHUpOBaAHUE UCCIETIOBATENIHCKOTO
OTHOILIEHUSA K OKPYKAIOIINM SIBJICHUSIM;

e (opmHupoBaHME HAYYHOIO MHPOBO33PEHMSI KaK pe3ysibTaTa U3Y4YE€HHsS OCHOB CTPOCHHSI MaTepuu U
(GyHIIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue IpeACTABICHUN O PO (HUZHUKHU AJIsI PA3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHH;

e pa3BHUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oynymeld mpodhecCHOHANBHON NesSTENbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JIajbHEHIIeMy 00yUEHHIO B 9TOM HaIPaBJICHUU.
JlocTuKeHHe dTUX 1eJel MporpaMMebl o (PU3HKE Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
o0ecreurBaeTcsl pelieHuEM CIIEAYIONNX 3a4aY:
e MpuoOpeTeHHWe 3HAHWUH O JAUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,
AIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

® TpUOOpPETEHHE YMEHHMHM OMHCHIBATh M OOBACHITH (U3UYECKHE SBJICHUS C HCIOJIb30BaHUEM
MOJTYYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX Pacu€THBIX 3aJay C HCIOIb30BAaHHEM (PUINUECKUX
MOJIEJIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUU HaONIIOAaTh MPUPOAHBIE SIBJICHUS U BHIOJHATH OMBITHI, JaOOpaTOpHbIE pabOThHI U
SKCIIEPUMEHTAJIbHBIE UCCIEIOBAHMS C UCIIOIB30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;



e OocBOcHHME NPUEMOB PabOThl ¢ MHpopManuel (GpU3MUECKOro CoAepKaHus, BKItoYas WHPOPMALUIO O
COBPEMEHHBIX IOCTHIKCHUSX (DU3UKH, aHATM3 U KPUTUIECKOE OIICHUBAaHUE WH(OPMAIIHH;
® 3HAaKOMCTBO cO cdepamMu TPOPEeCCHOHATLHON ACATEIBHOCTH, CBS3aHHBIMH C (U3HKOH, W
COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTIKCHUAX PU3NIECKON HAYKH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OTBOAMTCS 238
JacoB: B 7 kiacce — 68 "acoB (2 yaca B Heen0), B 8 kiiacce — 68 "acoB (2 waca B Hezento), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).

[Ipeuiaraemerii B mporpamMme 1o (us3uke mnepedyeHb JTabopaTOpPHBIX pPadOT M ONBITOB HOCUT
PEKOMEH/IaTeNILHBIN XapaKTep, YUUTENb JEIaeT BEIOOP MPOBEICHUS 1a0OpaTOPHBIX pabOT M OIBITOB C YYETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH OOY4YaroOUIMXCs, CIHCKAa JKCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMpiXx B
paMKax OCHOBHOTO TOCY/IapCTBEHHOTO K3aMeHa 1o (usuke.



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUH OKPY:KAIOIIEro MUpa.

®uzuka — Hayka o npupoze. SBneHus npuponbl. PuU3MUecKre SBICHUS: MEXAHUYECKUE, TEIUIOBHIE,
3NEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeIMUMHBL. V3Mmepenune ¢usnyeckux BenwuuH. Dusmdeckue mnpubopsl. IlorpemrHocts
n3MepeHuil. MexayHapoHas CHCTEMA €IMHHIL.

Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKH U3y4aroT Mpupoay. EcTecTBeHHO-HAYUHBIN METO] TO3HAHUSA:
HaOJIt0/IeHNE, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBMIKEHHE THIIOTE3, SKCIIEPUMEHT IO IMPOBEPKE THIIOTES,
oO0BsicHeHHe HabmonaeMoro siBjaeHus. Onucanue GU3NYECKUX SIBJICHUHN C OMOIBIO MOJIETICH.

Jemoncmpayuu.
1. MexaHudeckue, TEIUIOBbIC, AICKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHS.
2. Ousnyeckue MpuOOPHI U MPOIIeaypa MPSAMbBIX U3MEPEHUI aHAIIOTOBBIM U ITU(POBBIM MMPUOOPOM.

Jlabopamopuvie pabomel u onvimol.

Omnpenenenue 1eHbl ASTEHUS IKaIbl K3MEPUTEIHLHOTO MPUOOpAa.

W3mepenue pacCTOSHU.

N3mepenune 00bEMa )KUIKOCTH U TBEPIOTO TENIA.

Omnpenenenre pa3sMepoB MaJIbIX TeEJl.

W3mepenue TemmepaTypsl IPH MOMOIIH KAKOCTHOTO TEPMOMETPA U TATYHKA TEMIIEPATYPHI.
[IpoBenenue rccnea0BaHus MO MPOBEPKE TUMOTE3BI: JATBHOCTD MOJIETA [IapUKa, MYIEHHOTO
TOPU30HTAIBLHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA ITYCKA.

Uk wnE

Pa3znen 2. [lepBoHayaibHbIe CBeJIE€HUS 0 CTPOEHUM BellecTBA.

CTpOGHI/IG BCIICCTBA: aTOMbI U MOJICKYJIBI, UX Pa3MCPLL. OHI)ITBI, JOKa3bIBAIOIUC JUCKPETHOC CTPOCHUC
BEIIIECTBA.

JIBmxkenue yacTtull BemecTBa. CBsA3b CKOPOCTH JIBIDKCHHS YacTHI[ C Temmeparypoil. bpoyHoBckoe
nBukeHue, 1M dysus. BzanmopaelicTBre 4acTull BeNIECTBA: NPUTSKEHUE U OTTAIIKUBaHHE.

ArperaTHblE COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta3oOB, >KHAKOCTEH W TBEPIBIX (KPUCTAIUIMUYECKHUX) TEI.

B3auMocBs3p MeXly CBOMCTBAMM BELIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HalGmroneHue 6pOyHOBCKOTO JBUKECHHUSI.

2. Hab6monenue nuddy3un.

3. Habmionenue siBIeHU#, OOBSICHAIOMIMXCS MPUTHKCHUEM HITH OTTAIKMBAaHUEM YaCTHIL BEIIECTBA.

Jlabopamopuwvie pabomel u onvimot.

1. OueHnka quameTpa aToMa METOOM PSAIOB (C UCTIOIB30BaHUEM (GoTorpaduii).
2. OmbIThI IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUs Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKSHHUS.

Paznen 3. /IBuskeHune U B3aUMOAeliCTBUE TeJl.

Mexannyeckoe nBrkeHune. PaBHomepHOe n HepaBHOMepHoe ABMKeHHe. CkopocTh. CpenHssi CKOPOCTh
MIpU HEPABHOMEPHOM JBIKEHUH. Pacuér myTH U BpeMeHU JBUKEHUS.

SIBrnenne nHepunK. 3aKOH MHEPLMH. B3anMoieiicTBrEe Tell KaK TPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHHUS
Ten. Macca kak mepa MHEpTHOCTH Tena. [InoTHocTh BemecTBa. CBsI3b MUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B
eIUHHIIE 00BEMA BEIICCTBA.

Cuna kak xapakTepucTuKka B3aumojencTBus ten. Cuia ynpyroctd M 3akoH ['yka. V3mepenue cuiibl ¢
MOMOIIbIO TUHAMOMETpA. SIBJIeHHE TATOTEeHUs U cuia TsokecTH. Cuila TSKeCTU Ha APpYTUX IaHerax. Bec tena.
HeBecomocTs. CrioxeHue cui, HampaBJICHHBIX MO OAHOW mpsiMoi. PaBHonelcTByromas cui. Cuia TpeHMS.
TpeHue CKOJIbKEHUS U TpEeHUE NIOKOs. TpeHue B IpupoJe U TEXHHUKE.



Hemoncmpayuu.

SourwnE

Hab6mronenne MexaHM4eCKOTO IBIKEHUS Tela.

N3mepenne ckopocTH NPSIMOIUHEHHOTO ABUKECHUSL.
HalGmronenue siBeHus HHEPITUH.

Hab6mronenre n3aMeHeHus1 CKOPOCTH TP B3aUMOCHCTBUH TEII.
CpaBHEHHE MacC 110 B3aMMOJICHCTBHIO TEII.

Ciio)eHue CHuJl, HalpaBJICHHBIX 10 OJHOM MPSMOM.

Jlabopamopuusie padbomut u onvimol.

1.

w N

5.

OmnpefeneHre CKOPOCTH PaBHOMEPHOTO JBMKCHHS (IIApHKa B YKUIAKOCTH, MOJCIH SJICKTPUUYCCKOTO
aBTOMOOWJIS U TakK Jiajee).

OmnpefeneHre CpeHEH CKOPOCTH CKOJIBKEHUS OpyCKa MM IapHKa 110 HAKIIOHHOW TUIOCKOCTH.
OmnpeeneHne IIOTHOCTH TBEPIOTO TeJa.

OnbITHI, TEMOHCTPUPYIOLIUE 3aBHCUMOCTh PAacTshKEHUs (aedopMarivu) Mpy>KUHBI OT MPHUIOKCHHON
CHJIBI.

OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJILKCHHs OT Beca Tejla U XapakTepa
COIPHUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBjienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUSI U yBETUYEHUs MAaBiieHus. J[aBneHue raza. 3aBUCHUMOCThH JaBIICHUS
raza or o0béma, Temreparypbl. llepenaua naBneHus TBEPABIMU TEJNAMH, XHUIKOCTSAMHU W Ta3aMU. 3aKOH
[Tackans. [IHeBMaTHuyeckue MalIMHBI. 3aBUCHUMOCTBH JABIIEHUS >KUJKOCTH OT TIIYyOWHBI. [ mapocTaruyeckuit
napanokc. Coobmraromuecs cocyapl. I napaBIndecKkue MEXaHU3MBbl.

AtMocdepa 3eminn u atMmocdepHoe AaBienue. [I[pudynHbI cyliecTBOBaHUS BO3IYIIHON 000JI0UKH 3eMIIH.
Omneir Toppuuenmu. U3mepenune arMochepHOTO IaBlIeHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
Haj ypoBHeM Mops. [Ipubops! 1715 u3mepeHus aTMoc(hepHOro JAaBleHUs.

JleiicTBHE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BrlTankuBaromas (apXxuMenoBa) cuiia. 3akoH
Apxumena. [1naBanue Ten. Bo3gyxomaBanue.

Hemoncmpayuu.

N~ WNE

3aBUCHUMOCTD JAaBJICHUS ra3a OT TEMIEPATYPBI.

[Tepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

Coobmmaronuecs: CoCcybl.

I'mppaBnuueckuii mpecce.

[IposiBnenue neficTBUs aTMOCHEPHOTO AABJICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOMN YaCcTH TeJa U MIIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue maBaHus TEN: IUIABAaHWE WM MOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEH TeJla M )KUIKOCTH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

5.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa OTPY>KEHHOM B AKHUJIKOCTh YacTH TeJa.
OmnpeneneHne BBITATKABAKOIIEH CUIIBI, IEHCTBYIOIIEH HA TENO, HOTPYKEHHOE B JKUJKOCTbD.

[IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIONIEH Ha TEJIO B KUAKOCTH, OT MacChl
Tena.

OnBITBL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKHUBAIOLIEH CHJIBI, JEHCTBYIOIIEH HA TEJO B
KHUJIKOCTH, OT 00BEMA MOTPYKEHHON B )KUKOCTh YACTH TeJIAa M OT IJIOTHOCTH KHUJIKOCTH.
KoHcTpynpoBanue apeomerpa Uil KOHCTPYUPOBAHUE JIOJKU U ONPEJEIIEHUE €€ IPy30I0AbEMHOCTH.

Paszpnen S. PaGoTra M MOIIHOCTB. DHEPIUs.

Mexanunueckast pabota. MOIIHOCTb.

ITpocTbie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs MI0CKOCTh. [IpaBuio paBHoBecus peruara. Ilpumenenue
MpaBUjia paBHOBECHS pbluara K 0J0Ky. «3omotoe mpaBuio» mexanuku. KIT/ mpocTeix mexanu3moB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.



Mexannueckass aHeprusi. Kunetnueckas M noTeHuuanbHas dSHeprus. lIpeBpamieHue omHoro Buaa
MEXaHUUYECKON 3HEPIUH B APYTroil. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuovie pabomut u onvimol.

1. Onpenenenue paboOThl CUIIBI TPEHUs IPU PAaBHOMEPHOM JBHKEHHMH Teja IO T'OPU3OHTAIbHOMN
ITOBEPXHOCTH.

HccnenoBanue yclioBUM paBHOBECHS pblyara.

N3mepenne KII/I HakIOHHON IIIOCKOCTH.

4. HM3ydeHue 3aK0OHA COXPAHEHUS] MEXAaHUYECKOW DHEPTUMU.

w N

8 KJIACC

Pazgen 6. TenjioBble siBJIEHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KMHETUYECKOW TEOpUU CTPOEHMs BellecTBa. Macca u pa3mepbl
aTOMOB M MOJIEKYJl. OTbIThI, HOATBEPKIAIOIINE OCHOBHBIE [TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH.

Mogenu TBEPAOTO, KUAKOTO M razo00pa3HOro COCTOSHWM BemiecTBa. Kpucrammmueckue M amMopgHBIC
tena. OOBSICHEHUE CBOWMCTB ra3oB, )KUIKOCTEH M TBEPABIX TEJ HA OCHOBE IMOJIOKEHHH MOJEKYISPHO-
-KMHETH4YecKoM Teopun. CMaurBaHUE U KallWJUIIPHBIE SIBICHU. TEII0OBOE pacIIupeHNUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTyphbl CO CKOPOCTHIO TEIUIOBOTO JIBU)KEHUS YacTHUll. BHyTpeHHss sHeprusl.
CrniocoObl M3MeHEeHHsI BHYTPEHHEH sHepruu: Tersonepenaya U coBeplieHue paboThl. Bunel Temnonepenauu:
TEIIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4CHHE.

KonnyectBo TemnoTsl. YienpHass TEIUIOEMKOCTh BellecTBa. TemaooOMEH M TEeIUIOBOE pPaBHOBECHE.
VYpaBHeHnue terioBoro 6ananca. [lnaBiaeHue u oTBep/ieBaHNE KPUCTAIUIMUECKUX BELIECTB. YelIbHAs TEIUIOTa
iasnenus. [lapoobpazoBanue u koHneHcauus. Mcnapenue. Kunenue. YaenpHas Temiora napooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT aTMOC(HEPHOIO JaBICHHUS.

Brnaxxnocts Bo3yxa.

OHeprus TOIIMBA. Y IeNbHasl TEII0Ta CrOPaHUsl.

[Tpunnuuns! padote! TemtoBsix asurareneil KIIJ[ TemnoBoro asurarens. TemnoBele ABUraTeNy M 3amuTa
OKpY2Karolleu Cpeabl.

3aKOH COXpaHEHMs U IPEBPAIIEHUs SHEPTUU B TEIUIOBBIX IIpOIeccax.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO TBUKEHHUSI.

Hab6mronenue nuddysun.

HaGmronenue siBnennii cMauyMBaHUs U KaMWIISIPHBIX SIBJICHUH.
HaGmronenue TerioBoro pacmpeHust Tedl.

N3menenne naBiaeHus ra3a npyu U3BMEHEHUH 00bEMa U HarpeBaHUU WU OXJIAXKICHUH.
[IpaBuna uzmMepeHus TemrepaTyphl.

Bune! Ternonepenaym.

OxJax/ieHre Ipy COBEpLICHUH PabOThlI.

HarpeBanue npu coBepitieHn# pabOThl BHEIIHUMU CHIIAMHU.

0. CpaBHeHUE TEIIIOEMKOCTEH pa3TUIHBIX BEIICCTB.

1. HaGmrogenre KUIIEHUS.

12. HaGnroieHre OCTOSTHCTBA TEMIIEPATYPHI IPH TUIABJICHHH.

13. Monenu TEIIOBEIX ABUTATEIIEH.

RRO©oONoOR~WNE

Jlabopamopuvie pabomel u onvimot.

1. OnwiThl MO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSIKCHHUSL.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOM COJIM MITH caxapa.

3. OmbIThI IO HAOIOICHUIO TETUIOBOTO PACHINPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TETI.
4. Ornpenenenne naBjieHUs BO3ayXa B 0a/UIOHE IIMPHUIIA.



5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABIICHHS BO3JyXa OT €ro o0bEMa M HArpeBaHUs WU
OXJIaKICHUS.

6. IIpoBepka TUIOTE3HI IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA SKUIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIeparyphbl.

7. HabmroneHue M3MeHEHMs] BHYTPEHHEH SHEpPIruu Tejla B pe3ysbTaTe Tersonepenadyd u padboTbl

BHEIIIHUX CHJL.

HccnenoBanue siBIeHUs TEIJI000MEHa IIPU CMELIMBAHUU XOJIOAHON U ropsiueit BObI.

OmnpeneneHue KOJIMYECTBA TEMJIOTHL, IOJIYYEHHOIO BOAOM IpH TEIIOOOMEHE C HarpeThiM

METAJUINYECKUM LIUITUHIPOM.

10. Onpenenenue yaenbHON TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIapeHusl.

12. Onpenenenne OTHOCUTENHFHON BIAYKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEMIIOTHI TUIABICHUS JIBAA.
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Paszjnen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnekTpusanusa Ten. J[Ba pola 3JIeKTpUYEeCKHX 3apsiaoB. B3anMonelcTBHE 3apsiKEHHBIX Tel. 3aKOH
Kynona (3aBHCHUMOCTH CHJIBI B3aMMOJICHCTBUSI 3apPSHKEHHBIX TEJI OT BEJIMYUHBI 3apsiIOB U PACCTOSTHUS MEXKITY
TeJIaMu).

Onekrpuyeckoe mnoje. HanpsxkE€HHOCTh 37EKTPUYECKOro moJjst. [IpuHIuUI Cynepno3uinum JIeKTPUIECKUX
moJiek (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3apsioB. JIeMEHTapHBIA dJiieKTpuueckuil 3apsan. CTpoeHue aToma.
[IpoBOAHMKY ¥ TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHMKM MOCTOSIHHOTO TOKAa.
JIeHCTBUS AJCKTPUUYCCKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). DJICKTPUUCCKUNM TOK B KHIAKOCTSIX U
razax.

OnekTpuyeckas 1enb. Cuna Toka. Jnekrpudeckoe HampsbkeHwe. CONpoTHBICHHUE MPOBOJHMKA.
VYnenbHOe compoTuBieHue BemecTBa. 3akoH Owma Juis ydactka uenu. IlocienoBaTenbHoe M mapasuiesibHOE
COCJIMHEHHE MPOBOIHHUKOB.

PaGora u MomHOCTh »dnekTpudeckoro Toka. 3akoH JDxoyns—JleHnma. OnexTpuueckue IeNd U
MOTPEeOUTENHN IIIEKTPUUECKON dHEPTruu B ObITY. KOpoTKoe 3ambIkaHuE.

ITocTossHaBIe MarHuTHl. B3anmoelcTBHE MOCTOSHHBIX MAarHUTOB. MaruuTHoe moje. MarHuTHOe MHoJIe
3emii W ero 3HaueHue N Ku3HU Ha 3emiie. OmbIT ODpcrena. MarHUTHOE TOJIE DJIEKTPUUECKOro TOKa.
[IpuMeHeHHne »HIEKTPOMArHUTOB B TeXHUKE. JlelicTBUE MAarHUTHOrO TOJNsl HAa MPOBOJHHK C TOKOM.
DNEeKTpOABUTATENb TTOCTOSIHHOTO ToKa. Vcronp30BaHue 2JIEKTPOBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA
TPaHCIIOpTE.

Onprtel Dapages. SBneHue snaekTpoMarHuTHOW wuHAyKuuu. I[IpaBwno Jlenma. DnekTporeHeparop.
CriocoObI ONTy4eHUs AIEKTPUIECKON SHEPTHH. DIEKTPOCTAHIIUN Ha BO30OHOBIIIEMbIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa posia 2IEeKTPUYECKUX 3apsSA0B U B3aUMO/ICHCTBUE 3apsHKEHHBIX Tell.
YCTpoUCTBO U JEHCTBUE HIEKTPOCKOIIA.

DneKTpocTaTHdecKast MHAYKIIHS.

3aK0H COXpaHEHHsI IJEKTPUUECKUX 3aPSAIOB.

[TpoBOAHUKY U AUDTEKTPHUKH.

MopenupoBaHre CUIOBBIX JIMHUN JEKTPUIECKOTO TIOJIA.
HcTouHnKH TOCTOSTHHOTO TOKA.

JIeNCTBHS 3JEKTPUYECKOTO TOKA.

0. DneKTpuYecKuii TOK B KUIAKOCTH.

1. "a30BBIit pa3ps.

12. 3mepeHue CUITbl TOKA aMIIEPMETPOM.

13. 3mepeHue 3JeKTPHUIECKOTO HAPSHKEHUS BOJTBTMETPOM.

14. Peoctat 1 Mara3uH CONPOTHUBIICHUA.

15. B3aumMoeiicTBrEe ITOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/IeJICHUS MOII0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,
25.

MopenupoBaHrue MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHO€ noJie ToKa. DJIEKTPOMArHur.

JlelicTBME MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

DIEeKTPOABUTATEINb TOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON WHTYKIIHH.

OnbiTel @apages.

3aBHCHMOCTD HAIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHS.
DIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopmuvie pabomel u onvimol.
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8.
9

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 110 HAOTIOACHUIO ANEKTPU3ALMH TET UHIAYKIHEH U IPU COTPUKOCHOBEHUHU.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOTO MO Ha IPOBOJAHUKH U AUIJIEKTPUKH.

COopxka u npoBepka padOThI JIEKTPUUECKON MK TOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue HapsyKeHUs.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3UCTOpE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COIIPOTUBIICHHS IPOBOJAHUKA OT €r0
JUIMHBI, IIJIOLIA/I1 IOTNIEPEYHOI0 CEUYEHUs U MaTepuaa.

[IpoBepka npaBuiia ClI0KEHUS HAIPSKEHUH MPU NOCIIE10BAaTEIIbHOM COEAMHEHUH ABYX PE3UCTOPOB.
[IpoBepka npaBuia sl CUIIbI TOKA MPU NapAJLJIEIbHOM COEUHEHUN PE3UCTOPOB.

Omnpenenenne padboTHI TEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop.

OrnpezenieHne MOITHOCTH AJIEKTPUUYECKOT0 TOKA, BBIIEISAEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS Ha HEil.
Onpenenenne KIIJ[ narpesarens.

HccnenoBanne MarHUTHOTO B3aUMO/IEWCTBUS IIOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHuTHOTO TOJISl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETMHEHUH U Pa3eliCHUH.
HccnenoBanue qeCTBUS 2JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJIEUCTBUS KATYIIKH C TOKOM M MarHura ot
CHJIBI TOKA U HaIpaBJIEHUS TOKA B KaTYyIIIKE.

N3ydenue neiicTBHUsI MArHUTHOTO MOJISE HA TPOBOJAHUK C TOKOM.

KoHcTpyupoBanue u uzyueHue paboThl 3JIEKTPOABUTaTeNs.

N3mepenue KIIJI[ anekTpoaBUraTeIbHON YCTAHOBKH.

OnpITHl IO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIUHU: UCCIIEI0OBAaHUE M3MEHEHUN
3HAUEHUS U HAIIPaBJICHUs UHIYKIIMOHHOTO TOKa.

9 KJIACC

Paznen 8. Mexannueckue siBJeHHUsI.

Mexannueckoe nBuxkeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTh MEXaHUYECKOTO
nBrkeHMs. PaBHOMepHOE npsMonnHeliHoe nBUkeHue. HepaBHOMepHOE mpsiMonnHeliHOe ABuxkeHne. CpenHss
1 MTHOBEHHAs1 CKOPOCTb TeJIa TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMoinHelHoe aBrkeHne. CBoOonHoe nanenue. Onbitol [Namues.

PaBHOMEpHOE nBWKEHHME TO OKpyXHOCTH. llepwmonm m dacrota oOpamieHus. JIluHeliHas W yrioBas
CKOpOCTH. LleHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.

[IepBebiit 3axkoH Hprotona. Bropoii 3akoH Herotona. Tpernii 3akoH Herotona. [IpuHumn cynepno3nnnn

CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHUS CKOJIbKEHHUSI, CUjia TPEHUsSl MOKOsl, Ipyrue
BUJIbI TPEHHUSL.

Cuna TSHDKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOJHOTO TajeHus. J[BIKeHHe TUTaHeT
Bokpyr CounHia. [lepBas kocmudeckas cCkopocTs. HeBecoMoCTh U neperpy3Ku.

PaBHOoBecue MarepuanbHOi TOukH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEPIOTO Tema C
3aKpEIUIEHHON OChIO BpauieHus. MomeHT cuiibl. LIeHTp TskecTH.



Nmnynec Tena. W3menenne ummynbca. VMiynbe cuibl. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckass pabota ¥ MOLIHOCTb. PaboTa CHNl TSDKECTH, yNpyroctd, TpeHus. CBsi3b SHEPTUU U
paOotbl. [loTeHuunanbHas SHeprus Tena, MOAHATOrO HaJ IOBEPXHOCTBIO 3eMiM. [loTeHuuanbHas SHEprus
ckaroil npyxunbl. Kunernueckas osHeprus. Teopema O KHHETUYECKOW SHEPruu. 3aKOH COXpPAaHEHUs
MEXaHUYECKON DHEPIUH.

Jemoncmpayuu.

1. HalGmromeHne MEXaHUYECKOTO JIBIKEHUS Tella OTHOCUTEIIBHO PAa3HBIX TEJT OTCUETA.

2. CpaBHeHHE MyTel U TPACKTOPHM JIBMXKCHHS OJTHOTO U TOTO JK€ TeJla OTHOCUTEIBLHO Pa3HBIX TEJ
OoTCcUéTa.

3. H3mepeHne CKOPOCTH U YCKOPEHHS MPSIMOIUHEHHOTO JIBHKCHUSI.

4. WccrnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUSI.

5. HabGmronenue IBUKCHHS TENA IO OKPYKHOCTH.

6. HaOmrogeHue MeXaHMYECKUX SIBJICHHM, MPOUCXOIANINX B cucTeMe oTcuéra «Temexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCUTEIIPHO KaOMHETa (DU3HKH.

7. 3aBUCHMMOCTb YCKOpPEHUS Tella OT MacChl TeJa U JCHCTBYIOIIECH Ha HETO CUIIBI.

8. HaOmonenue paBeHCTBA CHII TIPU B3aMMOACHCTBUH TEIL.

9. H3meHenwue Beca Tena Mpu YCKOPEHHOM JIBHXKEHUU.

10. [Tepenaua nmmysbca Ipy B3aUMOJCHCTBUN TEI.

11. IlpeoOpazoBaHus SHEPTUU TTPH B3aUMOJICHCTBUU TEI.

12. CoxpaHeHre UMITYJIbca IIPU HEYIPYTrOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMIyibca Mpu aOCOIIOTHO YIPYTroM B3aUMOICHCTBUU.

14. HaGmroieHrEe pEaKTHBHOTO JIBHYKCHHUSI.

15. CoxpaHeHne MEXaHUYECKON YHEPTUHU IIPH CBOOOIHOM TaJCHUH.

16. CoxpaHeHre MeXaHUYECKOW SHEPTUU MPHU JIBMKEHUH TeJa MO/ AeWCTBUEM MPY>KUHBI.

Jlabopamopuosie pabomut u onvimol.

1. KoHcTpyupoBaHWe TpakTa JJI pa3rOHA U JATHHEHINEr0 pABHOMEPHOTO JIBUKCHHSI IIIAPUKA UITH
TEJEeKKH.

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WIIM JBMKCHHS IIapyKa IO HAKJIOHHOM

MJIOCKOCTH.

Omnpenenenue ycKOpeHUs Tela MPU paBHOYCKOPEHHOM ABMYKEHUHU 0 HAKJIOHHOM MIOCKOCTH.

4. WccrmenoBaHWe 3aBHCHMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKCHHH 0Oe3 HadaabHOU
CKOpPOCTH.

5. IlpoBepka TMMOTE3BI: €CIM MPH PABHOYCKOPEHHOM JIBIJKEHHH 0€3 HauaJdbHOW CKOPOCTH MYyTH

OTHOCSITCS KaK PsJT HEUETHBIX YHCEINI, TO COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO JIaBJICHHS.

Omnpenenenue KodhPUIUEHTA TPEHUS CKOJTBKEHUSI.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM ABMKEHHUH Telld MO TOPU30HTAIBHON

MMOBEPXHOCTH.

10. OnpenencHue pabOTHI CHIIBI YIPYTOCTH MPH MOJBEME Tpy3a C HCIOJB30BAHUEM HETOBUKHOTO U
MTOJBMKHOTO OJIOKOB.

11. 3yyeHue 3aK0HA COXPAHEHUS SHEPTUH.

w
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Pa3znen 9. Mexanndeckue Kojie0aHUsI M BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KoJI€OaHMH: MEpUOJ, 4YacToTa, aMIUIMTYJA.
Matematnueckuil ¥ py>KUHHBIA MasTHUKU. [[peBpaiiienne sHepruu npu KouedaTeIbHOM JIBUYKEHUH.

3aryxatomue KosebaHus. BwiHykaeHHble Konebanusa. Pezonanc. Mexanundeckue BonHBL. CBoiicTBa
MEXaHW4YeCKUX BOJIH. [IpomosibpHbIe M monepedHsle BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ PacHpOCTpPaHEHUS.
MexaHuyeckue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BeIcoTa ToHa. OTpaskeHue 3ByKa. H(pa3ByK U yIbTpas3ByK.

Jemoncmpayuu.



Habmtonenue koneGaHmii Te Mo ASUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenne BeIHYKISHHBIX KOJIeOaHM U pe30HaHCa.

PacnipocTpanenre npooiIbHBIX U OMEPEUHBIX BOJH (HA MOJIENH).
Habtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.
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Jlabopamopuwvie padbomut u onvimot.

Omnpenenenye 4acTOThl U MepHoa KoJeOaHUi MaTeMaTUYECKOTr0 MasiTHUKA.

Omnpenenenre 4acTOThl U eproa KojaeObaHuii Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIEproAa KoieOaHUH MOABEIIEHHOTO K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Mepro/ia KoyiebaHuil MpyKMHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH II€pHOJA KOJIEOaHUl Tpy3a, MOABEILIEHHOTO K HUTH, OT MacChl Ipys3a.
OmnBITH, TEMOHCTPUPYIOIINE 3aBUCUMOCTH IEPHOAA KOJIeOaHUH PY>KUHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTHU NPYKHUHBI.

7. VI3mepeHue ycKOpeHHs! CBOOOTHOTO MaeHUSI.
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Paszpnen 10. DnekTpoMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNIEeKTPOMarHuTHOE 1oJie. DIEKTPOMArHUTHbBIE BOIHBL. CBOMCTBA 3JIEKTPOMAarHuTHHIX BosH. [Ikana
ANEKTPOMArHUTHBIX BOJH. Vcmonbp30BaHUe 3JEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3U.

DnekTpoMarauTHas npupojaa ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.

/emoncmpayuu.
1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOMCTBa CBeTA.

Jlabopamopuosie pabomut u onvimol.
1. V3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOUIILHOTO TeJIeOHa.

Pa3nen 11. CBeToBbIe sIBJICHUSI.

JlyueBast monens cBera. Mictounuku ceta. [Ipsmonunelinoe pacnpoctpaneHue ceeta. 3armeHus: CoiHIia
u Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomyieHUss cBera. [logHoe BHYTpEHHEE OTpakeHHE CBETa.
Hcnonp30BaHNe TOJTHOTO BHYTPCHHCETO OTPAKCHHA B OIITUICCKHUX CBETOBOAAX.

Jlunza. Xon nydeit B nun3e. OnTtudeckas cucteMa (oTtoanmnapara, MAKpPOCKOIAa U Tejeckona. ['na3 kak
onTHYecKasi cucteMa. bin30pyKoCcTh U JaTbHO30PKOCTD.

Paznoxenune 6enoro ceera B cnektp. OnbiTel HetoToHa. ClioskeHHE CIIEKTpalbHBIX 1BETOB. Jlucmepcust
CBeTa.

Hemoncmpayuu.

[IpsimonuHEITHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300paxeHnit B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTHyeckuii CBETOBO.

Xom mydel B COOMparomiei JTNH3e.

XoJ Jiydel B pacCenBaroLeH JIMH3E.

[Tonydyenne n300paxeHUii C MOMOILBIO JIHH3.

. Ilpunuun neiictBus ¢poroanmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Mogens riasa.

11. PaznosxeHue 6em0oro cBeTa B CIEKTP.

12. TTony4yenue 6e10ro cBeTa MpM CIOKEHUN CBETA PA3HBIX IIBETOB.
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Jlabopamopuuvie pabomut u onvimol.
1. HUccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIyda OT yrIjia Ma/ieHusl.



no

N3ydeHnne xapakTepucTUK H300paKeHUs MPEAMETa B TUIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH  yIJla TMPEIOMJICHHS CBETOBOTO JIy4a OT yIJia TaJeHHUs Ha TpaHUIe
«BO3IYX—CTEKIIO.

[Tonyuenne n300pakeHHiA ¢ TOMOIIBIO COOMPAOIICH JIMH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKON CHUITBI COOUPAFOIIEH JTMH3BI.

OMNBITHI 1O Pa3IOKESHHUIO OETIOTO CBETA B CIICKTP.

OMnBITH IO BOCIIPUSATHIO IIBETA MTPEIMETOB IPH UX HAOIIOJACHUH Yepe3 IIBETOBBIC (PHIIBTPHI.

w
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Pasnen 12. KBanTtoBble siBJIeHUS.

OmnpiTel Pesepdopna u mmanerapHas moznens aroma. Mozens aroma bopa. Mcnyckanue u moriomieHue
ceera aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anlb(a-, 6eTa- u ramma-u3nyuacHus. CTpoeHHe aTOMHOTO siipa. HykiioHHast Mozenb
aTomHoro siapa. M3oronel. PannoaktuBHble npeBpanienus. [lepuoa nonypacnana aTOMHBIX siziep.

SAnepHble peakuuy. 3aKOHbI COXPAHEHHUS 3aPsAA0BOT0 U MACCOBOIO YUCEN. DHEPIHUsl CBSI3U aTOMHBIX sJEP.
CBs3b Macchl ¥ 3Hepruu. Peakuuu cunresa u nenenus saep. Mcrounuku sueprun CoaHua v 3BE3I.

AnepHas sHepretuka. JleicTBUSA palMOaKTUBHBIX U31yYE€HUN HA )KUBbIE OPraHNU3MBI.

/emoncmpayuu.

CrexTpsl U3IIYyYCHHS U MOTJIOMICHUSI.

CrexTpsl pa3IuYHBIX Ta30B.

CnekTtp Bojmopoa.

Hab6mronenue TpekoB B kamepe Buiibcona.

Pabora cuérurka HOHU3HPYIOIIUX U3ITy4CHUH.

Perucrpanus nzinydenust npupoIHbIX MUHEPAIOB U IIPOIYKTOB.
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Jlabopamopuusie padbomut u onvimol.

1. HalGmroneHue CIUIOMIHBIX M TMHEHYAThIX CIIEKTPOB U3TYUYCHUS.

2. VccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUU YACTHIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).
3. H3mepeHune paanoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOTYIb.

[ToBTOpHTENBbHO--0000IMAOIIMI  MOIYJIb TpPEIHAa3HAYeH IS CHCTeMaTh3aluu U 0000IeHus
IPEMETHOTO COJEP KaHUS U OMBITA JESATEIBHOCTH, MPHOOPETEHHOTO MPU HM3YYEHUHM BCEro Kypca (pusuku, a
TaKKe JUIsl TOJITOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY OJK3aMEHy I0 ¢u3Mke g oOydarouuxcs,
BBIOPABILIUX ATOT Y4EOHBII MpeMeT.

[Ipn mM3ydyeHun NaHHOTO MOJYJS Pean3ylTCS U CUCTEMaTU3UPYIOTCS BUIbI JIEATEIbHOCTH, HA OCHOBE
KOTOpBIX O0ecrednBaeTcsl JOCTHKEHHE MPEIMETHBIX W MeTalpeIMeTHbIX IUIaHUPYEMBbIX pEe3yJIbTaTOB
oOyueHusi, GOpMHUpPYETCS] €CTECTBEHHOHAay4YHasi T'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB HCCIIEI0BaHUS
SBJICHUH MPUPOJIb M TEXHUKH, OBJIA/IEHUE YMEHUSMHU OOBSCHATh QU3NUECKUE SIBICHUS, IPUMEHSS MOTyYeHHbIe
3HAHUS, PelaTh 3aJa4u, B TOM YHCJIE KaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIHATBHO JESATENBHOCTHBIM XapakTep [JaHHOTO pasfella pealusyercs 3a CUéT TOro, 4YTO
oOyuaroluecs BBIMOIHSIOT 331aHUS, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE TIIOJIyYEHHBIX 3HAHMN pacro3HaBaTh M HAYYHO OOBSACHATH (PU3MUECKUE SBICHHUS B
OKpY>KaloIllel MPUPOJE U IOBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh Hay4yHbl€ METOAbl HCCIENOBaHHS (U3NYECKUX SBICHUHA, B TOM 4HCIE IJIS TPOBEPKHU
TUIOTE3 U MOJIYYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHblE€ OCHOBBI Hambojiee BaXKHBIX JOCTHXKEHHI COBPEMEHHBIX TEXHOJIOTUH, HampuMep,
IIPAKTUYECKOI0 HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DSHEPIUM Ha OCHOBE 3aKOHA IpPEBpallleHus |
COXPAHEHHUS BCEX U3BECTHBIX BUI0B SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuenne ¢u3nkn Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS HaIpPaBiICHO Ha JOCTHIKEHUE

JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTE/IbHBIX PE3YIbTATOB.

B pesynbrare u3ydenus (UMK Ha ypOBHE OCHOBHOTO 0011ero o0pa3oBaHus y oOydatonierocs 0yayT
c(OPMHPOBAHBI CIETYIONIUE TUIHOCTHBIEC PE3YJIbTAThl B YACTH:

e 1) IaTPHOTHYECKOI0 BOCIIMTAHUS:

e [] MposIBJICHHE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3UYECKON HAYKH;

e [] LIEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUMCKUX YUEHBIX--(DU3HUKOB;

e 2) rpasJaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e [ TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKICHHMM OOIIECTBEHHO 3HAUYMMBIX M ITHYECKHX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIKEHUHN (PH3HUKHY;

e [ 0CO3HaHHME B)KHOCTU MOPAJIbHO--3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCITUTAHUS:

e [ BOCHPHUATHE 3CTETUYECKHUX KadyecTB (pU3MUECKOW HAyKH: €€ rapMOHMYHOI'O IOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOTI'0 O3HAHUSI:

e [] oco3HaHHUE IIEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
pPa3BUTUS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIONIEN KYJIbTYpPHI;

e [ pa3BUTHE HAY4YHOIl JTH0O03HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM 1EATEIbHOCTH;

e 5) ¢opMupOBaHMS KYJIbTYPHI 310POBbSI H YMOIHOHAIBLHOIO 0JIATOMOJTY NS

e [] OCO3HaHHUE LIEHHOCTH 0e30IacHOro 0Opa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaXXHOCTH
npaBwi 0€30MacHOrO0 IMOBEACHHUS Ha TPAHCIOPTE, HA JIOpOrax, C DJIEKTPUUECKUM M TEIUIOBBIM
000pyZJOBaHUEM B JOMAIIIHUX YCIOBHSX;

e [] chopMUPOBAHHOCTb HaBblKa pe(IeKCUH, IPU3HAHUE CBOETO IpaBa Ha OUIMOKY M TaKOIo K€ IpaBa y
JPYroro 4ejioBeKa;

e 06) TPYI0BOIO BOCIIMTAHMSA:

e [ aKTMBHOE y4acTH€ B PEIIECHUU MPAaKTUYECKUX 3a]ad (B paMKax ceMbM, 00pa3oBaTeIbHON OpraHU3aIuH,
ropojia, Kpas) TEXHOJIOTUYECKON U COI[MAJIbHOM HaNpaBIeHHOCTH, TPEOYIOLIMX B TOM YUCIE U (PU3NIECKUX
3HaHWI;

e [ MHTEpec K NPaKTUYECKOMY U3yUEHHIO MPOQEeCcCHil, CBI3aHHBIX ¢ (U3UKOM;

e 7)3KO0JIOrM4ecKOro BOCIIMTAHHUS:

e [ OpHMEHTAIMs Ha MpUMEHEHUE (PU3NUECKUX 3HAHUN JUI pelieHus 3a7a4 B 00JacTH OKpYsKarolLlel cpebl,
IUTAHUPOBAHMS TOCTYIIKOB U OILIEHKH UX BO3MOYKHBIX MOCIEICTBUM JJIs1 OKPY>KAIOLIEH cpeibl;

e [] oco3HaHUE IN100ATBHOTO XapaKTepa IKOJIOTHYECKUX TPOOIIEM U ITyTEeH UX pelIeHHUs;

e 8) azanTanuu K H3MEHSIOIUMCS YCJIOBUSIM COIMATBLHOI H MPUPOTHOIT CpeIbI:

e [1 norpeOHOCTH BO B3aUMOJICHCTBUU IIPH BBIOJIHEHUHU HUCCIETOBAHUM U MPOEKTOB (PU3NYECKOM
HANPaBJICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JPYTHX;

e [] NOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AESTEIBbHOCTD;

e [] nOTpeOHOCTh B (JOPMHUPOBAHUY HOBBIX 3HAHHI, B TOM 4Hcie (OPMYIUPOBAThH UJI€H, IIOHATHS, TUIIOTE3bI
0 (pM3HYECKUX 00BEKTaX U SIBJICHUSIX;

e [] oco3HaHue Ie(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1aCTH (PU3UKH;

e [] IUIaHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUM;

e [] CTpeMJIeHHE aHAJIM3UPOBATh U BBIBIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA M SKOHOMHKH, B TOM YHCIIe
C UCTMIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e [] oleHKa CBOMX JEHCTBUH C yu€TOM BIMSHHUS Ha OKPYKAIOUIYIO CPEAy, BO3MOXKHBIX TJI00aIbHBIX
MOCJIEACTBHM.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHUsI mMporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs y
oOyyarorerocst Oynytr chopMupoBaHbl MeTanpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIONINE O3HABATEILHBIC



YHHUBEpCaJbHbIE yueOHbIe NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YU€OHBIC NEHCTBHS, PETyISTHBHBIC
YHHUBEpCaJIbHbIC YUeOHBIC ICHCTBHSL.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeiicTBUA:

BBISIBIISITh M XaPaKTEPU30BATh CYIIECTBEHHBIE TPH3HAKK OOBEKTOB (SIBIICHUIA);

yCTaHABJIMBATh CYIECTBEHHBIHN MPU3HAK KiIacCU(DUKAIMU, OCHOBAaHUS JIJIsl 000OIICHNUS M CpaBHEHHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pACCMATPUBAEMBIX (paKTaX, JAHHBIX M HAOIIOICHUSX,
OTHOCSIINXCS K PU3UIECKUM SIBIICHUSIM;

BBISIBIISAT TIPUYMHHO--CJICICTBEHHBIC CBSI3W TMPH W3YYEHUH (U3WYCCKHX SIBIICHHUA W IIPOIECCOB,
JIeNIaTh BBIBOJIBI C HCIIOJNB30BAHUEM JCAYKTHBHBIX M HHAYKTUBHBIX YMO3aKIIOYCHHI, BBIJIBUTATh
TUTOTE3bI O B3aUMOCBSI3SIX (DU3MUECKUX BEIINYHH,

CaMOCTOSITENILHO BBIOMPATh CIIOCOO pemieHus yueOHoU (hU3MUecKoi 3a1auu (CpaBHEHUE HECKOJBKHIX
BapHaHTOB pEIICHHs, BBHIOOp HambOoyiee TOAXOAAUICTO C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEpUEB).

Ba3oBrle ucciaenoBaTeabLCKHe AeiiCTBHA:

HCII0JIB30BaTh BOMIPOCHI KaK UCCIIE0BATEIILCKUNA HHCTPYMEHT MMO3HAHUS;

MPOBOAUTh IO CAMOCTOSITENIBHO COCTABIEHHOMY IUIAaHY OIBIT, HECIOXHBIH (U3HUECKuit
AKCIIEPUMEHT, HEOOJbIIOE HccieioBaHue (PU3UUECKOTO SIBICHMUS,

OIICHUBATh HA NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIINIO, TTOJIYYCHHYIO B XOJ€ HCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;

CaMOCTOSITENILHO  (DOPMYJIUPOBATh OOOOIICHHS W BBIBOABI IO pe3yjbTaTaM IPOBEIAEHHOTO
HaOII0/IEHUs, OTIbITA, UCCIICIOBAHMS,

MIPOTHO3HPOBATh BO3MOXKHOE JAajlibHElIIee pa3BUTHE (PU3UUYECKHX IMPOLECCOB, a TAaKKe BBIJIBUIaTh
MIPEATNON0KEHHS 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTH Pa3IMYHBIE METObl, HHCTPYMEHTBI U 3allpOChl IPU TOUCKE M 0TOOpe MH(MOpMAIH WIH
JAHHBIX C Y4ETOM IpEeSIOKEHHON yueOHOH pU3nUecKoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO Pa3IUYHBIX BUAOB U (HOpM
MIPEACTABICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY IpPEACTaBICHUS WH(DOPMALIUK U WIITOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXEMaMHU, JuarpaMMaMu, HHOM rpadukoi u uX KOMOMHALUSMHU.

KomMyHuKaTHBHBIE yHHMBepcaabHble yueOHbIe 1elCTBHS:

B X0/ OOCYXXJeHHUsl Y4eOHOro Marepuaia, pe3yJabTaToB JabopaTOPHBIX padOT U MPOEKTOB 33]1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYK/1aeMOI TeMbI M BBICKA3bIBATh HJIEH, HAIIEIEHHBIC HA PEllIeHUE 3a7auu U
nojep>kaHue 0IaroxenaTeIbHOCTH OOIIECHUS;

COTIOCTABJIATH CBOU CYXACHHUS C CY>KICHUSIMH JIPYTUX YUaCTHUKOB JAHANIOra, OOHApYKUBATh pa3inyne
H CXOJICTBO IO3HUIINH;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3yJIbTaThl BBIOJHEHHOTO (U3NYECKOro OmNbITa (IKCHEPHUMEHTa,
HCCIIETOBAHMSI, POCKTA);

MMOHUMATh W UCTOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAMBUAYAIbHON pabOTHI MPU pPEIICHUH
KOHKpETHOU (hMU3MUECKOI MPOOIeMBL;

IIpUHUMAaTh LOCIN COBMECTHOU ACATCIIBHOCTH, OPraHHU30BLIBATH )ICfICTBI/ISI no eé JOCTUXCHHUIO.
pacmpenenaTh poiid, O0CYKJIaTh MPOILECCH M PE3yIbTaThl COBMECTHON pabOThI, 0000mAaTh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBITIONHATH CBOIO YacTh PadOThI, JOCTUTAs Ka4YeCTBEHHOI'O pe3y/bTara MO CBOEMY HAMPaBICHHUIO U
KOOPJIUHUPYS CBOU ACHCTBUSI C APYTUMHU YIEHAMU KOMaH/IbI;

OLICHMBATh KaueCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPUSM, CaMOCTOSITEIBHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.



PeryasiTuBHbIe YHUBEpPCcaJbHbIe yUeOHbIE 1eiiCTBHUS

Camoopranusanmus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMIMX JJIsl peIieHus] (PU3NIEeCKUX
3HAHUI;

OpPUEHTUPOBATbCSI B pa3IMUYHBIX IOAXOAAaX HPUHATHS pEUIeHUH (MHAMBUIYyalbHOE, NPUHATHE
pellieHus B IpyMIie, IPUHIATHE PELICHUI TPYIINOoN);

CaMOCTOSITEJILHO COCTABJIATh QJTOPUTM pELIeHUs (U3UYECKOM 3aJaud WM IJIaHa UCCIIEI0BaHMsS C
y4ETOM HMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpeJyiaracMble
BAPUAHTHI PEILICHUN;

JenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 33 PELICHHUE.

CaMOKOHTPOJIL, IMOIMOHAIbHDbII MHTE/JIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallMH U MpeUlaraTh INIaH €€ U3MECHEHMS,;

OOBSICHATh TPUYMHBI JOCTIDKEHHS (HEIOCTHKEHHUS) PEe3yabTaTOB [EATENbHOCTH, aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JACATEIBHOCTD (B TOM YHCJIE B XOJI BHIIOJIHEHUS (PU3UYECKOIO UCCIIEIOBAHUS
WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBIINXCS CUTYAIH, YCTAHOBJICHHBIX OIIUOOK,
BO3HHUKILINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa L€ U YCIOBUIM;

CTaBUTh ceOsg HAa MECTO JPYroro 4ejioBeKa B XOJAE CIOpa WJIM JUCKYCCMM Ha HAay4yHYIO TeMy,
IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYIroro;

MPU3HABATh CBOE MpPAaBO HAa OMIMOKY MpH pemeHUH (U3WYECKHX 3aJad WM B YTBEPKICHUAX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPABO IPYroOro.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyueHuss B 7 KJiacce INpeiMETHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh
C(OPMHUPOBAHHOCTh y O0YYAIOIIUXCS YMEHHUI:

UCIOJIb30BaTh MOHATHUS: (U3NYECKUE U XMMUYECKHE SIBICHUs, HAaO0JeHUE, IKCIIEPUMEHT, MO/JIENb,
TUIIOTE3a, €AMHUIBI (PU3NYECKMX BEJIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BelIecTBa
(TBEpmoe, JKHMIKOe, Ta3000pa3HOE), MEeXaHWYEeCKOe JBHKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSMOJIMHENHOE), TpaeKTOpus, paBHOJCHCTBYyIomas cuia, Aedopmarus (ymnpyras, IUIacTHYecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbI;

pasnuuath sBiaeHUs (Auddy3us, TeroBoe NBUKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE JBMIKEHUE,
HEpaBHOMEPHOE [BW)KEHHE, WHEpLUs, B3aMMOJEHCTBHE TeJ, paBHOBECHE TBEPIABIX Tel C
3aKpEeIUIEHHON OCBIO BpAIlleHUs, TNepefada JaBIeHUs TBEPABIMH TellaMH, KHIKOCTSIMH W Ta3aMH,
aTMoc(epHOe JaBlieHHe, IIaBaHUE Tell, MPEBPALICHNUs MEXaHWYECKOH 3HEpPruu) Mo OMHCAHUIO UX
XapaKTePHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3NIECKOE SIBIICHUE,
pacrio3HaBaTh IMPOSIBJICHUE M3YYEHHBIX (PU3UYECKUX SBJICHUHA B OKpYXKAIOIIEM MHpE, B TOM 4YHCIe
¢busnveckne SBICHUS B TPHUPOJE: MPUMEPHI IBMKCHUS C Pa3IUYHBIMU CKOPOCTSMH B JKHBOH H
HEXHBOH Mpupoe, AeWCTBUE CUIIBI TPEHUS B MIPUPOJE U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO AaBICHUS
Ha )KMBOHM OpTaHU3M, TUIAaBaHHUE PBIO, phIUard B TEJE YelIOBEKa, MPH 3TOM TEPEBOUTH MPAKTHUECKYIO
3ajauy B yueOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3UUECKUX SBICHUM;
OIMCHIBATh M3YUCHHBIE CBOWCTBA TEN M (U3NYECKHE SBICHHS, WUCTONB3Yys (PU3MUECKUE BEITMYHHBI
(Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tejla, CUjla TPeHUs, 1aBjieHue (TBEPAOro Tena, XKHUIKOCTH, ra3a), BHITAIKUBAIOIAs
cuila, MEXaHW4eckas paboTa, MOUIHOCTH, IIEYO CHIIBI, MOMEHT CHJIBI, KO3((HIIMEHT IT0JIEe3HOTO
JeUCTBUS MEXaHU3MOB, KHMHETHYECKas W MOTEHIUalbHas SHEPrus), NMpH OINUCAHUU IPABUIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICIT UCTIOIB3YEMBIX BEJMYHH, HX 0003HAYCHUS M CAMHUIBI (HU3NIECKUX
BEIMYMH, HAaXOAUTh (OPMyJbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEIIMYMHAMH, CTPOUTH TPaUKH N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNIHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHHS M MPOIECCHI, UCTIOIB3Yys MpaBUIIa CIOKCHUS
cwl (BIOJIb OJHOM MpsAMOM), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHS



peruara (0J0Ka), «30JI0TO€ TPABHIIO» MEXaHWKH, 3aKOH COXPAHCHHs] MEXaHWYECKOW JSHEpTuu, Mpu
3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTHYECKOE BHIPAKECHUE;
OOBSICHATH (PU3UYECKUE SBICHHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE CHUTYyallHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBISABIATh MPUUYMHHO--CIEJACTBEHHbBIE CBS3H, CTPOUTH
00BbsCHEHHE U3 1—2 JJOTHYECKUX IIaroB ¢ OMopoi Ha 1—2 W3y4EeHHBIX CBOWCTBA (PU3HUECKHUX SIBJICHUH,
(hU3HUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemate pacdy€THblie 3amadu B 1-2 JedCTBUS, WCHONB3Yys 3aKOHBI M (DOPMYIBI, CBSI3BIBAIOIINEC
¢u3nuecKkre BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUS 3aJauyd 3alKiChbiBaTh KpPAaTKOE YCJIOBHE,
MOJICTABIIATh (PU3NYCCKUE BEIUYHHBI B (POPMYJBI U MPOBOAHUTH PACUEThI, HAXOAHUTH CIPABOYHBIC
JaHHbIC, HEOOXOUMBIC TSl PEIICHHs 3a7a4, OICHUBATh PEATMCTHYHOCTh MOJYYCHHON (hU3HUECKOM
BEJINYUHBI;

pacmo3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PEIIUThH MPU MOMOITU (PU3MIECKUX METOJIOB, B ONUCAHUUN
UCCIIETOBaHMS BBIIEIATH IPOBEPSEMOE MPEANOI0KEHNE (TUTIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATD
MOJIYYEHHBIN pe3yNbTaT, HAXOAUTh OLIUOKHU B XOJI€ OIbITA, JeNIaTh BBIBOJBI IO €T0 PE3yJIbTaTaM;
MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (U3HUSCKUX SBICHUA WM (PU3NYECKUX CBOWCTB TEII:
(dbopMyIupoBaTh TPOBEpSEMBbIC TPEAINOIOKEHUsSI, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0 ONBITA U (JOPMYITUPOBATEH BHIBO/IBI,

BBITIOJTHSATE MIPSMbIC H3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CHIIBI U TEMIIEPATYPHI C
WCIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHUS MPUOOPOB C yUETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MIPOBOJMTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PM3MUECKOM BEIMYUHBI OT IPYrOi C UCIOIb30BAHUEM
MPSIMBIX WU3MEPEHUN (3aBUCHMOCTH IYTH PaBHOMEPHO MABMXKYIIErOCs Tejia OT BPEMEHU JIBHIKCHHS
Tela, CUJIbl TPEHHUS CKOJBXEHMsI OT Beca Tejla, KayecTBa OOpabOTKM IIOBEPXHOCTEH Tel MU
HE3aBHCUMOCTH CHJIBI TPEHUS OT IJIOLIAJAN CONPHUKOCHOBEHUS TEJ, CHIIbI YIIPYTrOCTU OT YAJUHEHHS
MIPYKUHBI, BBITATKUBAIONICH CHJIBI OT 00BhEMA MOTPYKEHHOW YaCTH TeJla M OT TJIOTHOCTH JKUIKOCTH,
e€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TIJIyOWHBI, Ha KOTOPYIO TMOTPY)KEHO TeNo, YCIOBUI
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHs pblyara U OJIOKOB), y4acTBOBAaTh B IUIAHMPOBAHWU YYEOHOTO
UCCIIEIOBaHMs, COOMPATh YCTAHOBKY U BBINOJHATH M3MEPEHHUA, CIEAys MPEAIOKEHHOMY IUIaHy,
(bUKCUPOBaTh PE3YJbTATHI MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYUH B BUE MPEITIOKEHHBIX
TaOIuUI ¥ TpaUKOB, JIeNaTh BHIBOJBI 110 pe3yabTaTaM HCCIEI0BaAHUS;

MPOBOANTh KOCBEHHbIE HU3MEpPEHHS (U3NYECKUX BENUYUH (IUIOTHOCTh BEIIECTBA JKUAKOCTH U
TBEPIOrO T€Ja, CUJIa TPEHUS CKOJIbKEHUS, JABJICHHE BO3/1yXa, BHITAIIKUBAIOIIAS CUJIA, IEHCTBYIOMIAS
Ha TOTPYKEHHOE B JKUJKOCTH TeN0, KOI(PPHUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB),
clenysl PeUIOKEHHOW MHCTPYKIMH: MPHU BBIOJTHEHUH W3MEPEHU coOMpaTh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBIUUCIISATH 3HAYCHUE UCKOMOM BEJTMYMHBL;

coOTIOAATh MpaBUiIa TEXHUKU O€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYAOBaAHUEM;
YKa3bIBaTh NPHUHIUIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCYIbl, O0apoMeTp, pbluar, MOJABWXHBIM M HEMOJBI)XHBIA OJIOK,
HaKJIOHHAs IJIOCKOCTh;

XapaKTEepPU30BaTh MPUHIIMIBI IEUCTBHUS W3YYCHHBIX MPUOOPOB U TEXHUUECKHX YCTPOUCTB C OMOPOi
Ha WX OMHUCAaHHS (B TOM YHCIE: TMOJIIUITHUKHN, YCTPOWCTBO BOJOMPOBOAA, THAPABIMYECKUIN TIpece,
MaHOMETp, BEICOTOMED, TIOPIIHEBON HACOC, aPEOMETP), HCIIONB3Yys 3HAHUSA O CBOMCTBaX (hPM3MUECKUX
SIBJICHUH 1 HEOOX0uMbIe (PU3UUYECKHe 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJIUTh TMPUMEPH (HAXOAUTh HMH(POPMAIMIO O MpPUMEPax) MPAKTUYECKOTO HCHOIb30BaHUS
(hbU3UYECKUX 3HAHWI B MOBCEIHEBHOW KU3HMU JJIsi OOCCIIEYCHHS O€30MacHOCTH TMPHU OOpalieHuu ¢
npubopaMu W TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3JI0POBbS U COONIIOJICHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY’KaloLlEeH cpefe;

OCYIIECTBISITh OTOOp HMCTOYHHKOB HWHpOpManuu B VIHTepHETE B COOTBETCTBUU C 3a/JaHHBIM
MMOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOLUXCS 3HAHUN U IMYTEM CPAaBHEHUS Pa3IMUHBIX UCTOYHUKOB
BBIZICISITH MH(GOPMAITHIO, KOTOPAS SBIISIETCS MPOTUBOPEUYNBON MITH MOXKET OBITh HEJOCTOBEPHOA;
MCIOJIb30BaTh MPU BBIMOJTHEHUH yYEOHBIX 33/laHUil HAYYHO--TIONMYISPHYIO TUTEPATypy (PU3UIECKOTO
colepKaHusl, CIOpaBOYHbIE Marepuanbl, pecypchl cetu HuTepHer, Bnanerp mnpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTA, MpeoOdpa3oBaHus HH(GOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;



cO31aBaThb COGCTBCHHBIG KpaTKUC MUCbMCHHBIC U YCTHBIC COO6IJ.[€HI/ISI Ha OCHOBE 2—3 HCTOYHHUKOB
nHpopManuu (HU3UIECKOTO CONEpKaHUs, B TOM YHUCJIE IMyOJMYHO JeNiaTh KpaTKHUE COOOIICHHs O
pe3yabTaTax MPOEKTOB MM YUYEOHBIX MCCIEIOBAHUMN, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh W3Y4YEHHBIN
MOHSATUHHBIN anmapart Kypca GU3UKH, COMPOBOXKIAThH BBICTYIICHHE MTPE3CHTAIINCH;

IPU BBIMOJHEHUH YYEOHBIX IMPOEKTOB M HCCIEAOBAHHHA pacmpenenirh 00sf3aHHOCTH B TPYNIE B
COOTBCTCTBHUHM C INOCTABJICHHBIMU 3aJadyaMH, CJICAUTH 3a BBIIIOJIHCHHUCM IIJIaHA HeﬁCTBHﬁ, aICKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE
B3aHMO[[eI>'ICTBI/Ie, YUYUTBIBAsA MHCHUC OKPYKAIOIIUX.

K xonmy oOyuenuss B 8 kjacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJIKHBI OTpa)karb
c(OpPMUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHHI:

UCIIOJIb30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BHKEHUE aTOMOB U MOJEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKHE U aMop(Hble Teja, HACHIEHHBIM |
HEHACBILICHHBIN I1ap, BIaXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSSI SHEPIUsl, TEIJIOBOW JIBUTaTEIIb,
JJIEMEHTApHbI  JJIEKTPUYECKUN  3apsl, DJIEKTPUYECKOE II0JIe, IPOBOJHUKUA W JUAIEKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

pa3nuuath sBIEHHA (TEIUIOBOE pACUIMPEHHME U CKaThe, TeIolepenayda, TEIUIOBOE pPaBHOBECHE,
CMauMBaHME, KallWJUIAPHBIE SIBICHUS, WCIIAPEHUE, KOHJEHCAlWs, IUIAaBICHHE, KPUCTAJUIM3ALUs]
(oTBepaeBaHME), KHUIIEHUE, Temonepeaadya (TEIIONPOBOJHOCTb, KOHBEKIUS, HU3Iy4YEHHE),
NIEKTPU3aLUs TEJ, B3aUMOJICHCTBUE 3apsiOB, JEUCTBHS dJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMO/ICIICTBME MAarHUTOB, JEHCTBIE MarHUTHOT'O I0JI1 HAa IPOBOJAHUK C TOKOM, RJIEKTPOMAarHuTHast
MHAYKIUS) 110 ONUCAHHUI0 HMX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX
JTaHHOE (PU3HUYECKOE SIBJIICHUEC;

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (U3MYECKUX SBJICHHH B OKpPYKAIOLIEM MHUpE, B TOM YHCIe
¢bu3nyeckue sSBICHUS B NMPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KaNWUIIPHBIE SBJICHUS B MPHUPOJIE,
KpUCTaUTBI B TpUpone, ninydenne CoiHIa, 3amMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3zoBaHue
pOCBl, TyMaHa, HUHes, CHera, J3JEKTpPUYECKHE SBJIEHUS B arMocdepe, 3JIEKTPUYECTBO HKHUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Ipei( MOIOCOB, POIb MArHUTHOTO TIOJIS /IS JKU3HU Ha 3emie,
NOJISIPHOE CUSIHUE, IPU O3TOM IE€PEeBOAUTh NPAKTUYECKYIO0 3a7adyy B Y4eOHYIO, BBIJIENIAThH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHN) PU3UUECKUX SBICHUI;

OIMCHIBATh M3YyUEHHbIE CBOMCTBA Teld M (U3NYECKUE SIBJICHUSA, UCHONb3YS (PU3NUYECKHE BETUYMHBI
(Temrieparypa, BHYTPEHHSS SHEpPrusi, KOJWYECTBO TEIUIOTHI, YJEJIbHas TEIUIOEMKOCTh BEIECTBa,
yJelbHas TeljoTa IUIAaBJIEHUs, YAeldbHas TEIUIOTa MapooOpa3oBaHMs, yJelIbHAs TEMJoTa CrOpaHMs
TOIUIMBA, KOA((ULIMEHT TOJE3HOTO JAEWCTBUSA TEIUIOBOM MAIIWHBI, OTHOCHUTEIbHAs BIAKHOCTb
BO3JlyXa, OJJEKTPUUYECKUN 3apsil, CHJIA TOKA, DJJIEKTPUYECKOE HANpsKEHUE, CONPOTHBIICHHUE
MIPOBOJHHKA, Y/AEIbHOE COMPOTUBIICHUE BEUIECTBA, pad0OTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKA), MPU
ONMCaHUM MPABUIBHO TPAKTOBATh (DPU3MYECKHH CMBICI MCIIOJIB3YEMbIX BEIMYUH, 0O03HAUYEHUS U
€IUHULBI (U3MYECKUX BEIUYMH, HAXOIUTh (OPMYJbl, CBS3bIBAIOIINE JAHHYIO (U3HUYECKYIO
BEIMYUHY C JAPYTUMH BEJIMYMHAMH, CTPOUTh TpapUKH H3YyYEHHBIX 3aBHCUMOCTEH (U3NYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS U MIPOLIECCHI, UCTIOIb3Ysl OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO--KHHETUYECKOW TEOPHM CTPOCHMS BEIIECTBA, NPHUHIMII CYNEpIO3UuIuN moyed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUd 3apsaja, 3akoH OMa Juis ydyacTka Ienu, 3aKoH J[xoys—
JIeHnla, 3aKOH COXpaHEHHsl SHEpPIrUu, MpPU STOM JlaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMMChIBaTh €T0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE MpOIecChl M CBOMCTBAa Tel, B TOM YHWCIE€ M B KOHTEKCTE€ CHUTYyallul
[IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOMTH
o0BsicHeHHe U3 1—2 TOrMYecKuX 1IaroB ¢ OMopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (GU3UYECKUX SIBICHUH,
(U3NYECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemarh pacdy€THeIe 3amayn B 2—3 JCUCTBUS, WCIONB3YS 3aKOHBI U (HOPMYJIBI, CBS3BIBAIOIINE
¢u3nuecKkre BEIMYMHBI: Ha OCHOBE aHallu3a YCJIOBUS 3aJauyMd 3alMChbIBaTh KpaTKoe YCIOBHE,
BBISIBJISATh HEJJOCTATOK JAHHBIX JUISL PELICHHs 3aJaui, BEIOUPATh 3aKOHBI U (hOpMYJIbl, HEOOXOHMBbIE
JUIs €€ pelIeHus, MPOBOJUTH PACUETHI U CPAaBHUBATH MOJIyY€HHOE 3HAUeHHE (PU3NUECKON BETMUHMHBI C
U3BECTHBIMU JIaHHBIMY;



pacro3HaBaTh MPOOJIEMBbl, KOTOPhIE MOYKHO PELIUTh MPH MOMOUIH (PU3HMUECKHX METOAOB, HCIOIB3YS
ONMCaHWE MCCIIEOBAaHUs, BBIJCIATh IPOBEPAEMOE IPENINOJIOKEHHE, OLICHUBAaTh IPAaBUIBHOCTD
NopsiiKa MPOBECHUS UCCIIeIOBAHNUS, 1€1aTh BBIBOBI;

IIPOBOJIUTH OIBITEI 1O HAOMIOAEHUI0 (U3NYECKUX SBICHUH WIM (U3MYECKHX CBOWMCTB Tel
(KanWJUIApHBIE ABJICHMS, 3aBUCHUMOCTb JIaBJIEHUs BO3JyXa OT €ro o0béma, TeMIepaTypbl, CKOPOCTH
mporiecca OCTHIBAHMS W HAarpeBaHWs NPU HW3IYYEHUH OT LBETa H3JIydaromiei (MOTrIoImaroniei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEpaTyphl KUAKOCTH M IUIOMIAAN €€ MOBEPXHOCTH,
QJIEKTpPHU3alMA Tl M B3aMMOJACHCTBHE AJICKTPHUECKUX 3apsiioB, B3aMMOJCHCTBHE IMOCTOSTHHBIX
MarHuTOB, BU3YyaJlU3allis MAarHUTHBIX I10JIEH OCTOSHHBIX MAarHUTOB, I€HCTBHUS MarHUTHOT'O IOJIS Ha
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOABHUraTENsl MOCTOSHHOTO TOKA):
(GbopMynIMpOBaTh IpOBEpsIEMble IMPEANOJIOKEHUs, COOMpaTb YCTAHOBKY U3 IPEAJIOKEHHOIO
000pyI0BaHUs, OUCHIBATH XOJ OIBITa U (POPMYITUPOBATH BHIBOJIBI;

BBINOJIHATE TPSAMBIE M3MEPEHMsI TEeMIEepaTypbl, OTHOCUTEIbHOM BIQXKHOCTHU BO3/yXa, CUJIbI TOKA,
HaNpsDKEHHUs C HUCIOJIb30BAHUEM AHAJIOTOBBIX HPUOOPOB M JAaTYMKOB (DU3MYECKHX BEJIUYUH,
CpPaBHHBAThH PE3yJbTAThl U3MEPEHUN ¢ YIETOM 3a/JaHHON aOCOFOTHON TOTPEUTHOCTH;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOM BEIMYUHBI OT JPYroi ¢ UCIOJIb30BaHUEM
OpSMBbIX HM3MEpEHUH (3aBUCHUMOCTb COINPOTHUBJIEHUS IPOBOJAHMKA OT €ro JJIUHBI, IJIOLIATU
MOTIEPEYHOTr0 CEYCHHS W YAETHHOTO CONPOTHBIICHHS BEIIECTBA NMPOBOAHMKA, CHJIBI TOKA, HIIYLIETO
yepe3 MPOBOJAHMK, OT HANpsHKEHHUs Ha IPOBOJHHUKE, MCCIEJOBAHUE I10CIIEAOBATEIbHOIO U
MapajyieIbHOTO COCAMHEHUH MPOBOIHUKOB): TUIAHHUPOBATH HMCCIIEIOBAaHHUE, COOMpPATh YCTAaHOBKY M
BBINOJIHATE W3MEPEHUsi, CleAys MpeIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YJbTaThl IOJYy4EHHOMH
3aBHCUMOCTH B BHJI€ TaOJUI] U TPA(HKOB, 1ETaTh BBIBOBI IO PE3yJIbTaTaM HCCIIETOBAHMS;
IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (QU3MUECKUX BeIMUYMH (yAelabHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE POBOJHKMKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA): MJIAHUPOBATh U3MEPECHMUS,
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEUIOKEHHOW HHCTPYKIUH, W BBIYHCIATH
3HAa4YEeHUE BEJINYMHBI,

co0Ir0IaTh MpaBHiIa TEXHUKU 0€30IT1aCHOCTH MPH PadoOTe ¢ TadOpaTOpHBIM 000PYIOBaHUEM;
XapaKTepu30BaTh MPUHLIUIBI JEHCTBUS W3YUYEHHBIX MPHUOOPOB M TEXHHUYECKHX YCTPOMCTB C OMOPOI
HAa WX OmucaHWs (B TOM 4YHCIIE: CHCTeMa OTOIUICHHS JOMOB, THTPOMETp, THapoBas TypOwWHa,
amIepMeTp, BOJBTMETP, CUYETUMK OJIEKTPUYECKOM HSHEpruu, 3JIEKTPOOCBETUTENbHbIE MNPUOOPHI,
HarpeBaTelbHbBIE AJIEKTPONPHOOPH! (TIPUMEPHI), IIMEKTPUUECKUE TMPEIOXPAHUTENHN, SICKTPOMATHHT,
3JIEKTPOJBUraTeNlb MOCTOSHHOIO TOKA), UCHOJb3ys 3HAHUS O CBOMCTBaX (PU3WYECKUX SIBICHUH U
HeoOxoIuMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONHCTBA M H3MEpUTENbHbIE MPUOOPH MO CXEeMaM H
CXEMaTHYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, NCUXPOMETp, THTPOMETP, ABHTATEIh
BHYTPEHHETO CTOpaHUs, DJEKTPOCKOI, PEOCTaT), COCTaBJISATH CXEMBI JIIEKTPHUYECKUX LEnel ¢
MOCJIe/IOBATENbHBIM U MapauleIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HauEHUS
JJIEMEHTOB JIEKTPUYECKUX LEIEH;

NPUBOANUTH TpPHUMEPHl (HAXOAUTh HMH(OPMAIMIO O MpPHUMEpax) NPAKTUYECKOIO HCIOIb30BaHUS
(bu3NYeCKUX 3HAHWN B MOBCEIHEBHOW KHM3HH JUII oOecredeHus] 0e30MacHOCTH IMPH OOpalleHuH ¢
npubopaMM W TEXHUYECKMMH YCTPOMCTBaMH, COXpPaHEHHUS 370pPOBbS M COONIOJNEHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY’KaloLlEeH cpefe;

OCYILECTBIATh OUCK UH(pOpMAIMK (PU3UUECKOTo cosiepkaHus B IHTepHeTe, Ha OCHOBE UMEIOIUXCS
3HaHUM W TyTEéM CpaBHEHUS [OINOJHHUTEIbHBIX HMCTOYHUKOB BBIACNATH HH(POpPMAIMIO, KOTOpas
SIBIISIETCS TPOTHBOPEYUBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

MCIOJIb30BATh MPH BHIMOJIHEHUH YUEOHBIX 33JaHUI HAyYHO--TIONYJSIPHYIO JUTEpaTypy (PU3NYECKOrO
COJZIepKaHus, CIOpPaBOYHbIE MaTepuajbl, pecypchl ceth VIHTepHeT, BlaxeTb NpuUEMaMH
KOHCIIEKTHPOBaHUS TEeKCTa, peoOpa3oBaHus HH(OPMAIIMH U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaThb COOCTBEHHbIE MUCHMEHHBIE U KpaTKHE YCTHbIE COOOIIEHHs, 0000mas nHpOpMAaLUO0 U3
HECKOJIbKUX HCTOYHHUKOB (PU3UUECKOr0 COJACpXKaHHUA, B TOM 4HCIEe NYOJIWYHO MPEACTaBIATh
pe3yabTaThl MPOEKTHOW WJIM MCCIIEOBATEIBCKOM EATENbHOCTH, TIPH 3TOM T'PaMOTHO HCIIOJIb30BaTh
M3YyYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKU, COIPOBOXKIATh BHICTYIICHHE MTPE3CHTAIIEH;

IIPU BBINOJIHEHUH Y4EeOHBIX IPOEKTOB U HCCIENOBAaHUH (PU3MUYECKHX IPOLIECCOB PpaCHpEeAesaTh
0053aHHOCTH B TpYIIIE B COOTBETCTBUM C ITOCTABICHHBIMM 3a/ladaMH, CJIEIUTh 3a BbIIOJIHEHUEM



TUTaHa JEHCTBUN M KOPPEKTUPOBATh €r0, aJIeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAJA B AESATEIHHOCTD
TPYNIBI, BBICTPAaMBaTh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBUE, MPOSBISAS TOTOBHOCTh pa3pemaTh
KOH(JIUKTBI.

K konmy oOyuenus B 9 KJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
cOpPMHUPOBAHHOCTH Y O0YYAIOMINXCS YMEHUIA:

HCIIOJIB30BaTh IIOHATHA: CHCTEMa OTCYETA, MaTepuaibHas TOYKA, TPACKTOpHUS, OTHOCHUTEIBHOCTHb
MEXaHUYECKOT0 IBIKEHUs, aedopmanus (ynpyras, IiacTudeckas), TpeHHe, IeHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, AOCOIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH
TBEPIOrO Tena, paBHOBECHE, MEXaHHMUYECKUE KOJIeOaHWs U BOJHBI, 3BYK, MH(pa3ByK U yIbTPa3BYK,
3JIEKTPOMAarHUTHbBIE BOJIHBI, LIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JAIbHO30PKOCTH,
CIEKTpPBhl HCIYCKaHWA M TMOIJIOIIEHUs, anb(da-, Oera- M TraMMa-H3Iy4eHHUs, W30TOIBI, sAepHas
JHEPreTHKA;

pa3nuyarth sBI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHENHOE JBUKEHHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKEHHME, CBOOOJHOE TaJeHHE Tel, PaBHOMEPHOE IBM)KEHHE IO OKPYKHOCTH,
B3aUMOJICHICTBHE TeEJl, PEaKTUBHOE JBMXKEHHME, KOJIeOaTeJbHOEe [BM)KEHUE (3aTyxaroliue |
BBIHY)KJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE IBMIYKEHHE, OTPAKECHHE 3BYKa, MPSMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAXECHHE M IPEIOMIICHUE CBETa, II0JHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnoxkeHue Oeloro cBeTa B CHEKTP U CIIOXKEHHE CIEKTPAlIbHBIX IIBETOB, JUCIEPCHUSI CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHUATOr0 CHEKTpa W3JIy4EeHHUs) MO ONUCAHMIO
UX XapaKTEpHBIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBIICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpY)KarolleM MUpPE (B TOM 4YHCIE
¢du3nyeckue sBJIEHUS B IPUPOJE: NMPUIUBBI M OTIMUBBI, JBUKEHUE IIaHeT COJHEYHOW CHCTEMBI,
PEaKTHMBHOE JBHKCHHE >KMBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMM, 3E€MIICTPSCEHUE,
celicMUYecKHe BOJIHBI, IIyHaMH, 3XO, LIB€Ta TeJ, ONTUYECKHE SBJICHUS B MPHUPOJE, OMOJIOTHYECKOe
JCeWCTBUE BHUIUMOTO, YIbTPaUOJIETOBOTO U  PEHTICHOBCKOTO HW3JYYECHUH, eCTECTBEHHBIN
paiuOaKTUBHBIN (DOH, KOCMHUYECKHE JIy4d, pPaJMOAKTHUBHOE M3JIyd€HHE IPHPOJIHBIX MHUHEPAJIOB,
JeCTBUE paJOaKTUBHbBIX U3JIy4€HUN HAa OpraHU3M YeJIOBEKa), IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3ajjauy B y4eOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKK) (PU3UUECKUX SBICHUM;
ONMCHIBATh M3YYEHHbIE CBOMCTBA TeN W (PU3UUECKHE SIBICHMSI, MCIONb3ysd (PU3NYECKUE BEITUUYHMHBI
(cpeaHsisi © MTHOBEHHAs! CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUYKEHUH, YCKOPEHHE, NIEpEMEIIEHUE,
IyTh, YIJOBas CKOPOCThb, CHJIa TPEHMS, CHUJIa YNPYrOCTH, CHJIA TSKECTHU, YCKOPEHHE CBOOOIHOIO
MajeHusl, BeC Tela, MMIYJIbC Tella, MMIIYJIbC CHJIBI, MeXaHMuyeckas paboTa M MOIIHOCTD,
[IOTEHIMAaIbHAs JHEPIUs Tella, IMOAHATOrO HaJ IMOBEPXHOCTBIO 3€MJIM, IOTEHLHAIBbHAs DHEPrus
CXKaTOW IPYKMHBI, KUHETUYECKAs DJHEPIWs, IOJHAs MEXAHW4YeCKas JHEprus, NEepuoJ M 4acroTa
Kosne0aHUH, JUIMHA BOJIHBI, T'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
MIPEIOMJIEHUSI CPE/ibl), MPU OMMCAHUU TMPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICT UCIHOJIb3YEMBIX
BEIMYMH, OOO3HAYCHMS U €JUHMIBI (DU3MYECKHX BEJIMYMH, HAXOIUThb (OPMYIbI, CBSA3BIBAIOIINE
TaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYITMMHM BEJIMYMHAMHU, CTPOUTh TpaduKU HU3YUYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHMSI U IPOLECCHI, MCIONb3Ysl 3aKOH COXpPaHEHHS
SHEPIHH, 3aKOH BCEMHPHOI'O TATOTEHHMSI, MPUHIUI CYNEPHO3ULNN CHJI, IPUHIUI OTHOCUTEIBHOCTH
I'anunes, 3axkoHbsl HplOTOHA, 3aKOH COXpAaHEHUS HUMILYJIbCa, 3aKOHBI OTPAXEHMS M IPEIOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOIO M MAaCCOBOTO YHCEN IPH SIECPHBIX PEAKLIMIX, IPH HTOM
JlaBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTEMATUYECKOE BBIPAKEHHE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TeJl, B TOM YMCIE M B KOHTEKCTE CHUTyallUl
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO--CIEACTBEHHBIE CBSI3U, CTPOMTH
00BsiICHEHHE U3 2—3 JTOTUYECKHUX LIaroB ¢ OMOpoil Ha 2—3 W3yYEeHHBIX CBOMCTBA (M3UUYECKUX SIBJICHUH,
($U3NYECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemats pacu€THble 3afaud (ONMUparoIIMecs Ha CHUCTeMYy M3 2—3 ypaBHEHHUM), MCIIOJIb3Ysl 3aKOHBI U
(dbopMyIibl, CBSI3bIBAIONINE (U3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBMS 3ajjaud 3alKChIBAaTh
KpaTKO€ YCJIOBHE, BBIABJIATH HEIAOCTAIOIIME WM HM30BITOUYHBIE JaHHbIE, BbIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOOUMBIE MJI PpEUIEHUs, MPOBOJUTH pacué€Thl W OLEHUBATh PEATUCTHUYHOCTD
MOJTyYEHHOT'0 3HaYeHUs (PU3MUeCKON BEIMUHHBI,



pacmo3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIN (PU3NYECKUX METOI0B, UCTIOIB3YS
OMMCAaHWE WHCCIEOBAaHUS, BBIACIATH IPOBEPSAEMOE IMPENAINOJIIOKEHUE, OLEHUBATh MPABUIBHOCTh
MOpsAZIKA TTPOBEICHUS MCCIIEIOBaHUs, IeTaTh BBIBOJbI, HHTEPIPETUPOBATH PE3yAbTaThl HAOIIOICHHIA
U OITIBITOB;

MIPOBOJMTH OTBITHI IO HAOIIOICHUIO (PU3UUYECKUX SBICHUN MU (PU3UICCKUX CBOWMCTB TeI (M3y4eHUE
BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHS DSHEPrud, 3aBUCUMOCTh TiepuoAa KoseOaHui
MPYXUHHOTO MasiTHUKa OT MacChl rpy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI
MasbIX KojeOaHul, MPSIMOIMHEHHOE PacpOCTPaHCHHE CBETA, pas3lioKeHHe OelIoro CBeTa B CIEKTD,
W3Y4YCHHE CBOMCTB H300pa)KeHHs B IUIOCKOM 3€pKaje M CBOWCTB H300pa)KeHUs mpeaMera B
coOuparolieli JTruH3e, HAOMIOACHHUE CIUIONTHBIX M IMHEHYAThIX CIICKTPOB U3ITyUEHUS): CAMOCTOSITEITLHO
co0upaTh yCTaHOBKY M3 HM30BITOUHOTO Habopa 00OpYJOBaHMS, ONMCHIBATH XOJ OIbITA U €ro
pe3yNbTaThl, GOPMYITHPOBATH BHIBOIBL;

MPOBOAUTH MpPHU HEOOXOJUMOCTH CEpHUI0 NPSAMBIX HU3MEPEHH, Omperenss cpeaHee 3HaueHUe
n3MepsieMo BeNUYUHBI ((OKYCHOE paCCTOSIHUE COOMpAroIIeil JWH3bI), OOOCHOBBIBATH BBIOOD
crioco6a n3MepeHus (M3MEepUTEIBHOTO TPrOopa);

MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYMH C HCIOIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBIKEHHUU O€3 HadaabHOM
CKOpPOCTH, TIepHoAa KojeOaHWH MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpaXEHUS CBeTa OT yria NaJeHUs U yria MOpeJOMJICHHS OT Yyrjia MaJeHus): IUIaHUPOBaTh
WCCIICIOBAaHKNE, CAMOCTOSITEIILHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBATH pPe3yNbTaThl TOTy4ECHHOM
3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BUJAE TAOIUIl M rpadHKOB, I€NaTh BHIBOJBI MO Pe3ylbTaTaM
HCCJICIOBAHMS;

MIPOBOJNTHh KOCBEHHBIE M3MEPEHUST (PU3NYECKUX BEITMYUH (CpEAHssl CKOPOCTh U YCKOPEHHE Telsa IpH
PaBHOYCKOPCHHOM  JIBIDKEHUH, YCKOPEHHE CBOOOJHOTO TAJCHHS, KECTKOCTh  MPYKUHBI,
KO3 (ULIMEHT TpPEeHUS CKOJBXKEHHs, MeXaHWdeckas padoTa M MOUIHOCTh, YacToTa U MEpPHOL
KoJeOaHWi MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOUPAOINEH JTHMH3HI,
paAMOaKTUBHBIN (DOH): TMIAHUPOBATH H3MEPEHHs, COOMPATh HKCIEPHUMEHTAJbHYIO YCTaHOBKY U
BBITIONTHATh U3MEPCHHS, CIEAys MPEIJI0KEHHOW HHCTPYKIMH, BBIYHCISATH 3HAYCHUE BEIWYMHBI H
aHAIIM3UPOBATH MOTYYEHHBIE PE3YNbTAThI C YIETOM 3aJJaHHON TOTPEITHOCTH U3MEPEHHIA;

co0JIroAaTh MpaBuiia TEXHUKU O€30MacHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJENEH: MaTepuanbHas TOUKa, abCONIOTHO
TBEPAOE TENO, TOYCUHBIA HCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUTAHETApHAs MOJEIh aroma,
HYKJIOHHAsI MOJIEJIb AaTOMHOTO SIJIpa;

XapaKTepU30BaTh MPHUHIIMITEI JECHCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOWCTB C OMOPOU
Ha MX OMUCAHUS (B TOM YHCIE: CIIUOMETD, JAaTYUKU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHUSs, paKera,
9XO0JIOT, OYKH, TMIEPUCKOM, (poToarmapar, ONTHYECKAE CBETOBOJBI, CIEKTPOCKOI, JTO3UMETp, KaMepa
Bunbscona), ucnonb3ys 3HaAHUS O CBOMCTBAaX (PU3WYECKUX SBICHUN M HE0OXoIuMble (hU3MUECKHe
3aKOHOMEPHOCTH;

UCIONIb30BaTh CXEMBl M  CXEMAaTU4YHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX  YCTPOICTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKHX IMPOIECCOB MPHU PEIICHUU Y4eOHO--TIPAKTUYECKUX
3a/1a4, ONTHYECKHUE CXEMBI JIJIsl TOCTPOSHUS H300paKEHUH B TIIOCKOM 3epKajie U COOMpPArOIIeH JINH3E,
MPUBOJUTL TMPUMEPH (HAXOIUTh HHQPOPMAIMIO O TMPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(Gu3MUeCKUX 3HAHWUN B MOBCEAHEBHOW >KM3HU JUIsl oOecrieueHusi 0€30MacHOCTH TMPH OOpaIlEHUH C
npuOoOpaMH W TEXHUYSCKUMHU YCTPOHMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOJICHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;

OCYIIECTBIIATh TOWUCK WH(pOpMamuu (U3HUECKOTO CcojepkaHus B VIHTEpHETEe, CaMOCTOSTEIBHO
(dbopMynupys TIOMCKOBBIH 3ampoCc, HAXOIWTh MyTH OIpeAeTeHUs TOCTOBEPHOCTH IMOJIYYCHHOMN
nH(OPMAIIMY Ha OCHOBE UMEIOIIUXCSI 3HAHUH U JOTTOJTHUTETbHBIX HCTOYHHUKOB;

WCIOJIb30BaTh MPU BBIMOTHEHUH yYEOHBIX 33/laHUi HAYYHO--TIONMYISPHYIO TUTEPATypy (HU3UUIECKOTO
COJIEp’KaHusl, CIPABOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT, BIageTh MpuEéMaMu
KOHCIIEKTHPOBAHMUS TEKCTA, MPeoOpa3oBaHus HHGOPMAITUN U3 OJHON 3HAKOBOUW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE HH(POPMAIIUHN U3 HECKOJIbKUX
HMCTOYHUKOB (DU3UUYECKOTO COACPKAHMS, MyOJMYHO TMPEACTABIATh pPE3yIbTaThl MPOCKTHOW WIH
HCCIIEA0BATENBbCKON IESATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCITOJIb30BaTh U3yYEHHBIN MOHATUWHBIN



anmapar u3y4aeMoro pasjaeia (GU3MK{A U CONMPOBOXKAATH BHICTYIUICEHUE MPE3CHTAIEN C yUETOM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacoB DJIEKTPOHHbBIE
Ne HanmeHnoBaHue pa3je/ioB U TeM (uudgposbie)
n/n MPOrpaMmbl Bcero KOﬁHTpOJ‘IbHLIe TipaxTiaeckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes
Pa3nen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEro MUPa
1.1 dusmKa - HayKa 0 IPUpPoJIe 2 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f416194
bubnuorexa [{OK
12 PH3UICCKUE BEHHHEL 2 1 https://m.edscﬁ).ru/?f416194
1.3 EctecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 1 bubsmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHayaIbHbIE CBEIEHUS O CTPOEHUH BEIIeCTBA
2.1 CtpoeHue BeliecTa 1 bubsmorexa LIOK
https://m.edsoo.ru/7f416194
29 JIBMyKeHHEe 1 B3aMOACHCTBUE YaCTHII 5 1 bu6nmorexa LIOK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUSI BEILIECTBA 2 bubmorexa LOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBU:KeHHe U B3aNMO/IeCTBHE TeJl
bu6nunorexa LIOK
31 Mexanmeckoe asuiennue 3 https://m.edsc])lo.ru/7f416194
bubmmoteka IIOK
3.2 Mnepums, macea, mI0THOCTS 4 1 https://m.edsc%.ru/?f416 194
bubnunoreka LIOK
3.3 Crna. Buypt o 14 1 2 https://m.edscIJlo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, ;KMIKOCTEN U ra3oB
41 [aBnenue. Ilepenaya nasinenus TBEpAbIMU 3 bu6nunorexa LIOK
' TeJIaMH, )KUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBrieHME XKUIKOCTH 5 bubmuorexa [JOK



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

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

but6mmoreka [IOK
4.3 ATmocepHoe aBIeHIe 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U ra3a Ha OTPYKEHHOE 7 3 Bu6mumoteka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGora u MOIIHOCTH. DHEpPrus
bub6nmoreka [IOK
>1 Pabota n momHoCTS 3 1 https://m.eds00.ru/7f416194
bubnunorexa LIOK
5.2 Hpocreie MexaH3Mel > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
53 Mexanuueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
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8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3jiesioB U TeM (uudposbie)
Ne ni/m IpOrpaMMEI Beero KOﬁHTpO.HbeIe Hp6aRanec1me 0BPA30BATEILHBIC
padoThbI padoThI pecypesi

Pa3nen 1. TenuioBble siBJ1eHUS
1.1 CtpoeHne u CBOMCTBA BEIIECTBA 7 bubmorexa LIOK

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

bubnunorexa LIOK

1.2 Tennosrie mpouecca! 21 1 5 https://m.edsoo.ru/7f4181ce

Hroro mo pazgeny 28

Pa3nen 2. DiaekTpuyecKue  MATHUTHBIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK

' W UX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN IEKTPUICCKUN TOK 20 1 7 ﬁggg%%iﬁii()rﬁ? f4181ce

bubnunoreka LIOK

2.3 Marhuribie sIeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas UH, us 4 bubmorexa [IOK

' p VRN https://m.edsoo.ru/7f4181ce

Hroro no pasneny 37

PeszepBHoOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpO.HbeIe Hp6aRanec1cne 0BPA30BATEILHBIC
padoThbI padoThI pecypesi
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHH4ecKoe ABUKEHUE U CIIOCOOBI €r0 10 1 bu6nmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmnorexa LIOK
12 B3aumoriercTsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
13 3aKOHbI COXpaHCHNUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexannyeckue K0J1e0aHUS U BOJIHBI
bubmuoreka [{OK
2.1 MexaHnyeckue KojaeOaHus 7 3 hitps://m.eds00.ru/7f41a4a6
bubnunoreka LIOK
2.2 Mexanuueckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. Di1eKTPOMATHUTHOE M0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 5 bubnnorexa [JOK
' AIIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHHS
bubmmoteka IIOK
4.1 3aKOHBI paCIPOCTPAHEHUS CBETa 6 2 hitps://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ OTITHYECKHE TIPHOOPHI 6 3 hitps://m.eds00.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 15
Pa3nen 5. KBaHnTOBBIE SIBJIEHUA
5.1 Hcnyckanue u NorjaouieHue CBeTa aToOMOM 4 1 bromrorexa LIOK

https://m.edsoo.ru/7f41a4a6
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5.2 CtpoeHne aTOMHOTO siApa 6 1 Egggﬁ%i%ii?ll;? f413436
bubmuorexa [JOK

53 Fnepubie peakiui ! 1 https://m.edsécl).ru/7f41a4a6
Hroro o pazaeny 17
Pa3nen 6. [loBTopuTeIbHO-0000 A0 IIMIA MOYJIb

6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 Bu6muoteka [JOK
' Kypca pu3uku 3a 7-9 kiaacc https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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