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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0011IeT0 00pa30BaHUs COCTABIICHA HA
OCHOBE TIOJIOKEHUH W TpeOOoBaHUN K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE
OCHOBHOHM oOpasoBaTeabHON mporpammsbl, npeactaBieHHbix B @T'OC OO0, a Takxke ¢
yu€ToM denepanbHoil pabouel mporpaMmbl BocnuTaHuss U KoHIENuu mpenoaaBaHust
ydueOHoro npeamera «Duznka».

Conepxanue mporpaMMbl 10  (GU3WKE HampaBieHO Ha  (OpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIMXCA W OpPraHU3alUdi0 U3ydyeHUus (Ppu3uku
Ha JIeATEeTbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHMTHIBAIOTCS BO3MOKHOCTHU
yyebHoro mnpeaMera B peanmuzanuu TpedboBanuitk dGI'OC OOO K MmIaHUPYEMBIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaTaM OOYYCHHs, a TakKe MEKIPEIMETHHIC
CBS3M €CTECTBEHHO-HAYYHBIX Yy4E€OHBIX IMPEAMETOB Ha YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHus.

[Iporpamma 1o Qu3nke ycTaHaBIWMBACT paclpeicsieHue yd4eOHOro marepuana Io
rojam oOydeHus (1o Kjaccam), MpeaiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh U3y ICHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA MPEIMETHOTO COJACPKaHUS U y4ETE BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCH.

[Iporpamma no Qusuke pazpaboTaHa C LETbIO OKAa3aHUS METOAMYECKON MOMOIIH
YUMTEI0 B CO3/IaHUH padoueil MporpamMMel 1o yueOHOMY MPEAMETY.

®uznka SBIAETCS CUCTEMOOOPA3yIOIUM JUJIl €CTECTBEHHO-HAyYHbIX Y4EOHBIX
MPEIMETOB, TOCKOJBKY (M3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH,
M3ydyaeMbIX XHMHUEH, OHOJIOTHeH, acTpoHOMHEW M (u3nueckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyYHYIO KapTUHY MUpa, MPEAOCTaBlIIeT Haubolyiee SICHbIE
oOpa3ipl MPUMEHEHUs] HAy4YHOrO0 METoJa TMO3HaHMs, TO €CTh Ccrnocoba MOoJydeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Omna w3 TIaBHBIX 3amad  (u3udeckoro oOpa3oBaHHUS B CTPYKType oOIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH U MHTEpeca
K HayKe y OOy4aronmxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpPOBHE MpEJIoOiaracT OBJIAJICHUE CIIECIYIOIMIUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:

e HAayYHOOOBSICHSTHSBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

e UHTEPHPETUPOBATH JaHHBIE M KCIOJIb30BaTh HAY4YHBIE JOKa3aTeIhCTBA
JUTS1 TIOJTyYEHUSI BHIBOJIOB.

Henu n3ydenus (GU3MKU HA YPOBHE OCHOBHOTO OOIIETro 0Opa30BaHMs OIPE/ICTISHbI
B Konuenuuu npenogaBanusi ydyeOHoro mnpeamera «®dDuszmka» B 00pa3oBaTelbHbBIX
OpraHU3aIusaX Poccuiickoit denepannu, peanu3yrommx OCHOBHEIE
oOuieoOpazoBarenbHble  MpOrpaMMbl,  yTBEpKIEHHOM  pemieHueM  Koimeruu



Munucrepctsa npocsemnienust Poccuiickoit ®eneparuu (mpotokoi ot 3 gexadps 2019 r.
Ne TIK-4BH).

HeaunsyyeHuss GpU3UKH:

e TMpHOOpETEHHE WHTEpeca M CTPEeMJICHHS OOyYaloIIUXCs K HAYYHOMY H3YUYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMpPEACTaBICHUH O HAYYHOM METOJE MO3HaHUS U (HOPMUPOBAHKE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBIICHUSIM,;

e (opMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yjibTaTa H3Y4YCHHs] OCHOB
CTpOoeHHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE TMpPEACTAaBICHUN O poiau (PU3MKKA i1 Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cdepax Oyayuien npodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOArOTOBKA K JajbHeieMy 00yueHHU O B
STOM HaIpaBIICHUU.

JlocTikeHre ATUX LieJied mporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro

o0Opa3zoBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3aa4:

e TMpHOOpETEeHHE 3HAHWWA O MUCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, JIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

e TMpUOOpETEHHWE YMEHHH OMUCHIBATh M OOBICHATH (U3UYECKUE SBICHUS C
UCIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUITNX PACUETHBIX 3a/1a4 C MCIIOIh30BAaHHEM
buznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33744,

e pa3BUTHE YMEHUH HAONIOAATh NPUPOJHBIE SIBICHUS U BBINOJIHATH OIBITHI,
nabopatopHble  pabOTBl M OKCIEPUMEHTAJIbHBIE  HMCCIEAOBAHUS  C
MCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e oOCBOEHHME MNpUEMOB padoOThl ¢ wuHPOpMaLKME (PU3NYECKOrO CcoJep KaHus,
BKJItOUass MHGOPMAIMI0O O COBPEMEHHBIX JOCTHKEHHSIX (U3UKH, aHaIU3 MU
KPUTHYECKOE OLIEHWBaHKE UH(POpMAIUH,

e 3HAKOMCTBO cO cepamu NpodhecCUOHANBHONU IEATEIBHOCTH, CBSI3aHHBIMHU C
(Gbu3UKON, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMA Ha JOCTHKECHHSIX
buznueckoil HayKH.

Ha w3yuenme ¢usukum (0a30BBIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
obpaszoBanust orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 wyaca B Hemendio), B 8
Ki1acce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B Heelo).

[Ipennaraemslii B mporpamme 1o ¢u3mke nepeyeHs JadopaTopHbIX padoOT U ONBITOB
HOCUT pEKOMEHJATEIbHBIA  XapakTep, yuuTenb JelaeT BbIOOp MPOBEACHUS
nabopaTopHbIX pabOT W OMBITOB C Y4YETOM HMHAMBUAYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CHUCKa SKCINEPUMEHTANbHBIX 3aJaHuM, MpeljiaraéMblx B paMKax
OCHOBHOI'0 TOCYJJAPCTBEHHOT'O K3aMeHa 1o (pu3uke.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pazngen 1. ®usuka u e€ posib B MO3HAHUMN OKPYKAKOIIEr0 MUPA.
®uszuka — Hayka o unpupone. SABneHus npuponbl. PUBHYECKHUE SBICHUSA:

MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznyeckne BeIUUUHbL. 3Mepenne puznueckux BenuunH. Gusndeckue npuoopsl.
[TorpemHocTh U3MepeHuil. MexayHapoiHasi CUCTEMA €IUHHII.

Kak ¢usuka w  gpyrue  ecTeCTBEHHbIE  HAyKHM  U3Yy4alOT  IMPUPOJY.
EcTtecTBeHHO-HAYUYHBIN METOJ| O3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO BOIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT 0 MPOBEPKE TUIOTE3, 00BICHEHHE HAOII0AAeMOro
spneHus. Onucannepu3nIecKuXsBICHUN C MOMOIIBIOMOIETIEH.

Hemoncmpauuu.

1. MexaHHnuecKue, TEIIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. Dusuueckue MNpuOOpPHl W TMpoleaypa NPsSMbIX H3MEPEHUN aHaJOrOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopnviepadomul u onvimel.

1. Omnpenenenue 1eHb ASIEHUS Kbl U3MEPUTEIBHOI0 TpUOopa.

2. H3mepenuepaccrossHuil.

3. M3mepenue o0bEMA )KUAKOCTH U TBEPJOTO TeEA.

4. OrnpeneneHuepa3MepOBMaIbIXTE.

5. M3Mepenue teMmmnepaTypsl IPHU MOMOIIMU KUAKOCTHOTO TEPMOMETpPA U JATUMKA

TEMIEPATYPHI.
6. IIpoBeaeHue nccienoBaHMs MO MPOBEPKE TUIOTE3bI: JATbHOCTD MOJETA IApUKa,
MYIIEHHOTO0 TOPU30HTAJIBLHO, TEM 00JIbllIe, YeM OOJIbIlIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavyaibHble CBeeHUS O CTPOEHHH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAOIINE
IUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHue yactull BeuecTBa. CBsI3b CKOPOCTU BUKEHHUS YACTHUL C TEMIIEPATYPOH.
BpoyHnoBckoe naBuxenue, nuddysus. BzaumoelicTBue yacTuil BEIIECTBA: TIPUTSKEHUE U
OTTAJIKMBAHUE.

ArperatHble COCTOSIHUSL BELIECTBA. CTPOEHUE Ta30B, XUAKOCTEM M TBEPABIX
(kpuctauinyecknx) Ten. B3aMMOCBS3b MEXIY CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX W UX AaTOMHO-MOJEKYJSpPHBIM cTpoeHreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmroneHneOpoyHOBCKOTOABUKEHUS.

2. HaGmonenuenuddysuu.

3. HaOmionenue siBneHuii, OOBACHAIOIIMXCS NPUTSHDKEHHUEM WM OTTAJIKUBAHUEM

YaCTHULl BEIIECTBA.



Jlabopamopnuviepabomul u onvimeol.

1. OrmeHka JuaMeTpa aToMa METOJIOM PsIIOB (C Mcmoyib30BaHueM (oTorpaduii).

2. OnbIThI IO HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B.

3. OnbITel 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHE M B3aMMo/IeiicTBHE TeJl.

MexaHnnueckoe nBuxkeHne. PaBHOMEpHOE U HEpaBHOMEpPHOE ABMKEHHE. CKOPOCTb.
CpenHsst CKOpOCTh TP HEPABHOMEPHOM JBHKEHUH. PaCUET MyTH U BPEMEHU IBUKEHUS.

SIBnenne nnepuuu. 3akOH MHEPLUU. B3anMoaencTBre Ten Kak MPpUYNHA W3MEHEHUS
CKOpPOCTH JBWXXEHHs Tell. Macca Kak Mepa MHEpTHOCTH Tena. IInoTtHocThs BemiecTsa.
CBsI3b IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIeCTBaA.

Cuila Kak XapakTepuCTUKa B3auMojencTBusa Ted. Cuina ynpyroctd M 3akoH ['yka.
N3mepeHne cuitbl ¢ TOMOLIBIO THHAMOMETPA. SIBIEHUE TATOTEHUS U CHIIa TshkecTu. Crita
TSKECTU Ha JIpyrux muianerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HalpaBiIeHHBIX
no oxHoil mpsimoil. PaBHOneicTBytomas cui. Cuna TpeHus. TpeHHe CKOJIbKEHUS H
TpeHue Nnokost. TpeHne B IpUpOJIe U TEXHUKE.

Hemoncmpayuu.

Hab6nrogennemexaHn4ecKkoroABMKEHUATENA.
N3mepeHneckopOoCTUIPSIMOIMHENHOT OIBUKECHUS.
HabmroieHuess BaeHUsIMHEpLU Y.
Hab6nronenue n3MeHeHusi CKOpOCTH TIPU B3aUMOCHCTBUU TEI.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEII.
CoxeHune CHII, HallpaBJICHHBIX 10 OJTHOW MPSMOU.
Jlabopamopnusiepabomul u onvimel.
1. OnpezeseHUe CKOPOCTH PaBHOMEPHOTO JBWXKEHUs (MIapuka B KHIKOCTH,
MOJICITH 3JICKTPUIECKOTO aBTOMOOWIIS U TaK JlaJiee).
2. OmpeneneHne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka WM IIapukKa I0
HAKJIOHHOM TTIOCKOCTH.
OnpeneneHnernIoOTHOCTUTBEPAOTOTENA.
4. OnbITBI, JEMOHCTPHUPYIOIIHUE 3aBHCUMOCTh  pacTsDKeHus  (nedopmarun)
MPY>KUHBI OT TPUIIOKEHHOU CUJIBI.
5. OnbIThl, JIEMOHCTPUPYIOIINAE 3aBUCUMOCTh CHJIBI TPEHUS CKOJILKEHUS OT Beca
TeJIa U XapaKTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra30B.

Hanenue. CrnocoObl yMEHBIUIEHUS M YyBeJIW4YeHUs AaBieHus. [laBneHue rasa.
3aBUCHUMOCTH JaBJieHUs ra3a oT o0bEMa, Temneparypsl. [lepenava naBieHust TBEPIBIMU
TEJIAMH, KHUJAKOCTAMU W Ta3amu. 3akoH Ilackans. [IHeBMaThueckne MalIWHBI.
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TayOuHBL. ['mMapocTatuyeckuil mapajokc.
CooOmatomuecs cocyabl. ['napaBinueckue MEXaHU3MBbI.

Atmocdepa 3eminm u atmMocdepHoe JHaBieHue. I[IpUuYMHBI CyIECTBOBAHMUS
BO3IyIIHOK 000710ukH 3eMiu. OnbiT Toppuuennu. M3mepenne arMochepHOro AaBieHHUS.

I o



3aBHCHUMOCTh aTMOC(EPHOIO JIaBJI€HUS OT BBICOTHI HaJl YpoBHEM Mops. I[IpuGopsl as
U3MEpEeHUs aTMOC(HEPHOTO AABICHHUS.
JleficTBUE KUAKOCTH M Ta3a Ha IOTPYKEHHOE B HUX TeNo. BbITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanueren. BozayxoruiaBanue.
Hemoncmpauuu.
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3aBUCHUMOCTbH JABJICHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBiieHUs KUIKOCTHIO U Ta30M.

CooO1aromuecsacocy apl.

['mapaBanueckumnpecc.

[IposiBnenunenecTBUsIaTMOCGHEPHOTOIABICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTPYyKEHHOW YacTH Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAONIEN CHIIBI BECY BBITCCHEHHOW KUIKOCTH.

YcinoBue 1iaBaHWs TEN. IUIABAHWUE WM TOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH TejIa U JKUIKOCTH.

Jlabopamopnuviepabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMaA MOTrpyKEHHOU B
JKAJIKOCTh YaCTH TENA.

Ornpenenenue BBITAIKUBAIOUIEH CHIIbI, JEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JCUCTBYIOIIEH Ha TEJIO B
JKUJIKOCTH, OT MAacCChI Tea.

OnbITel,  JEMOHCTPUPYIOIIUE  3aBUCHUMOCTh  BBITQJIKHUBAIOIIEH  CHIIBI,
JCHUCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BbEMa MOTPYKEHHOU B KUIKOCTh
YaCTH TeJa U OT IJIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JIOAKU U ONPEACICHUE €€
IPYy30I0ABEMHOCTH.

Pazgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckas pabota. MOIIIHOCTb.

[IpocThie MeXaHU3MBI. phIuar, 0J0K, HaKJIOHHAsS IJIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpumeHneHune mnpaBuiia paBHOBECUsI pbluara K OJOKYy. «30J0TO€ MPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3moB. [IpocTeie MexaHU3MbI B OBITY U TEXHHUKE.

Mexanndeckas sHeprus. Kunernueckas 1 moTeHuuanbHas sueprus. [IpeBpaiienne
OJIHOTO BUJ]a MEXAHUYECKON SHEPTUU B APYroi. 3aKOHCOXPAHEHUSIHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1.

[IpuMepBITPOCTBIXMEXaHU3MOB.

Jlabopamopnuviepabomul u onvimel.

1.

2.

Omnpenenenue pabOThl CHUJIBI TPEHHUS IPU PABHOMEPHOM JBI)KEHHUU Tela IO
TOPU30HTAIbHOW ITOBEPXHOCTH.
HccnenoBanneyciioBUMPaBHOBECHIPbIYATa.



3. M3mepenue KII/] HaKTOHHONUIIOCKOCTH.
4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAaHUYECKOW SHEPTUH.

8 KIIACC

Pa3znen 6. TerioBble siBJIEHUS.

OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPHUU CTPOCHUS BEIIECTBA.
Macca u pasMepbl aTtoMOB H MOJIEKYJ. OmNbIThl, MNOATBEPKIAOIIME OCHOBHBIC
MOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopgenun  TBEPAOro, IKHUIAKOTO M  Ta3000pa3HOr0  COCTOSHHUM  BEIIECTBA.
Kpucrammuueckue u amopdupie Tena. OOBbSICHEHHE CBOWCTB Ta30B, KUIKOCTCH H
TBEPABIX TEJI HA OCHOBE MOJOKEHUI MOJIEKYJISIPHO--KUHETHYECKON Teopur. CMaunBaHue
Y KallWUIAPHbBIC SIBIICHUSA. TEIIOBOE paCIIMPEHNUE U CHKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUSI YACTHII.
BryTtpennsis sneprus. CrocoObl M3MEHEHUS] BHYTPEHHEHW SHEPruM. Teruionepenada u
coBepiieHne paboThl. Bwuapl Temuonepenayd:  TEIUIONMPOBOIHOCTh, KOHBEKIIHSA,
W3JIy4YCHHUE.

KomuuecTtBo TemnoTel. YaenabHas TEIUIOEMKOCTh BeEIeCcTBA. 1emIooOMeH U
TEIUIOBOE pPaBHOBECHE. YpaBHEHUE TEIIOBOro OanaHca. IlnaBneHue u oTBepAeBaHME
KPUCTANIMYECKUX BEIIECTB. YJIelIbHas TemuioTa IuiaBiaeHus. IlapooOpazoBaHue w
koHgeHcausi. Wcmapenwe. Kunenue. VYnaenbHas — TemioTa  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BnaxxHocTh BO3yXa.

DHeprus TOIJIMBA. Y JIeJibHas TEeIUIOTa CTOPAHMS.

[TpuHummner paboTsl TemoBeix aAsuratenaei KIIJ Temmooro asurarens. TermmoBbie
JBUTATEH U 3al[UTa OKPYKAIOIIEH CPEeIbI.

3aKOH COXPAHEHHUS U MPEBPAIIECHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HabmroneHneOpoyHOBCKOTOABUKEHUS.

Habmonerneaud pysumn.

HaOmronenue siBieHU cMauyMBaHUS U KaWUIAPHBIX SIBIICHUM.
HaOlnroneHneTenaioBoropacuiupeHusTeNl.

N3MeHeHne [naBieHUsi ra3a IpU HU3MEHEHMH O00bEMAa W HarpeBaHUU WU
OXJIQXKICHUU.

6. IlpaBunan3MepeHUATEMIIEPATYPHI.

7. BunelTenmonepenauu.

8. OXJaXIeHUETPUCOBEPIICHUUPAOOTHI.

9. HarpeBaHnue npu coBepiieHUH pabOThl BHSIITHUMH CHIJIAMH.

10. CpaBHEHHUETEINIOEMKOCTEUPA3TUUHBIXBEIIECTB.

11. HabmoneHuekuneHus.

12. HabmroieHue mocTositHCTBa TeMIIepaTyphl MPH TIJIaBJICHUH.

vk W



13. MoIeTUTEIIOBBIX ABUTATEIIEH.

Jlabopamopnuviepabomul u onvimol.

1. OnbITH IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM UJTK caxapa.

3. OmnbITH IO HAOJIOJACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX

TEJl.
4. OmpenerneHue JaBJIeHUs BO3lyXa B OaJJIOHE HITIPUIIA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro o0béma u
HArpeBaHUS UJIN OXJIAXKJICHUS.

6. IIpoBepka rumore3npl JHMHEHHONW 3aBUCHUMOCTH JIJIMHBI CTOJOHWKA J>XHJIKOCTH B
TEPMOMETPUUECKOMN TPyOKe OT TeMIepaTyphl.

7. HaGmionenue W3MEHEHUs BHYTPEHHEW HSHEpruM Tejla B pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJL.

8. HccnenoBanue SIBICHHS TEIUIOOOMEHA IPH CMEIIMBAHUK XOJIOJHON M TOpsSUYeH
BO/IBI.

9. OmnpezneneHue KOJIUYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW MPU TEIJIO0OOMEHE C
HAarpeThiM METAITIMYECKUM [UJIMHIPOM.

10. OnpenieNeHUEey1eTbHOUTETUIOEMKOCTUBEILIECTBRA.

11. MccnenoBanuenpoueccanciapeHust.

12. OnpeeneHNe0THOCUTEIbHONBIIAXKHOCTUBO3TyXa.

13. OnpeneneHue yaenabHOM TeIIOThI IUIABJICHUS JIbJA.

Paznen 7. JjaekTpudyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzauusi Ten. JIBa poja sieKTpuUYecKHX 3apsaaoB. BzaumopeiicTBue
3apsuKEHHBIX Tell. 3akoH KyioHa (3aBHCHMOCTh CHIIBI B3aUMOJICHCTBHS 3apSKCHHBIX TEIT
OT BEJIMYMHBI 3apPSI0B M PACCTOSHUS MEXKTY TeJIaMH).

Onektpuueckoe mone. Hanpsk€HHOCTh — anekTpuyeckoro mnons. IlpuHnmn
CYIIePIIO3HIIMH JICKTPUICCKUX Moiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »saekTpuuecKux 3apsioB. OJIEMEHTAPHBIA JJIEKTPUUYECKHUI  3apsl.
Ctpoenue aroma. [IpOBOAHUKM U AMIIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsa.

DIIEKTPUYECKHUM TOK. Y CIOBHUS CYIIECTBOBAHUS DIIEKTPUUECKOTrO TOKa. McTouHnkum
MOCTOSTHHOTO  TOKa. JIGHCTBUS  3JEKTpHUYECKOro Toka (TEIUIOBOE, XHWMHYECKOE,
MAarHMTHOE). DJICKTPUUECKHI TOK B )KHIKOCTSIX U r'a3ax.

Onektpuueckas uenb. Cuna Toka. DJeKTpuueckoe HampsbkeHue. COnpoTHUBIICHUE
MPOBOJIHUKA. Y ICJIBHOE COINPOTUBJIEHHE BelecTBa. 3akoH OMa s ydacTKa IEIu.
ITocnenoBaTenbHOE U MapaUIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaGoTa 1 MOIITHOCTH MIEKTPUYECKOTO TOKA. 3akoH J[oyns—JIenia. DnekTpuueckue
IIETNH U MTOTPEOUTEH IEKTPUIECKOM dSHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHuTHl. B3aMMOIENCTBHE TMOCTOSIHHBIX MAarHUuTOB. MarHuTHoOE
noje. MarHutHoe noJjie 3eMJId U €ro 3Ha4YeHWE I )KU3HM Ha 3emuie. OnbIT Dpcrena.



MarauTHoe 1I0JIe QJICKTPUICCKOI'O TOKa.]IpHMeHeHHG QJICKTPOMAIrHUTOB B TCXHHKC.
JICﬁCTBHe MAarduTHOIr'O I10JIA Ha IIPOBOAHHUK C TOKOM.:}HGKTPOHBHF&TCHB IIOCTOAHHOT'O

TOKa.

Hcnonp30BaHne OJIEKTPOJABUIaTeNIed B TEXHUYECKHMX YCTpPOMCTBAX M Ha

TPaHCIIOPTE.

Onbitel @Dapanesd. SIBiaeHue 3JEKTpoMarHuTHOM wuHAYKuuU. I[IpaBuno JleHua.
Onextporenepatop. CrocoObl MOTYYEHHS FIEKTPUUECKON IHEPTrUU. DINEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX UCTOUYHUKAX SHEPTHH.

Hemoncmpayuu.
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25.

DNeKTpU3alusITEN.

JIBa poJia 3IIEKTPUUYECKUX 3apsA0B U B3AaUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEMCTBUEIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKASIUHAYKIIHS.
3aKOHCOXPaHEHUSDIICKTPUUECKUX3aPsIA0B.

IIpOBOIHUKH U AUBIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.

M CTOYHMKMTIOCTOSHHOTOTOKA.

JIeHCTBUSIDNEKTPUIECKOTOTOKA.

. DIIEKTPUYECKUITOK B KUJIKOCTH.

. 'a3oBb1pa3psa.

. I3MepeHrnecuibITokaaMmInepMeTpOM.

. I3MepeHnesIeKTpuueCKOrOHANPS)KEHUSIBOJIBTMETPOM.

. PeocTat u Mara3uHCONPOTUBIICHUN.

. Bzaumo1eicTBUENOCTOSHHBIXMAarHUTOB.

. MopaenvrpoBaHre HEBO3MOKHOCTH PA3/ICJIEHUS TTOJFOCOB MAarHUTA.
. MozennpoBaHUe MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

. OnsITOpcrena.

. MarHuTHOENoONAETOKA. DIEKTPOMATHUT.

. JleicTBHE MarHMTHOTO MOJIsI HA TPOBOJHUK C TOKOM.

. DNEKTPOIBUTATEIbIIOCTOSIHHOTOTOKA.

. UccnenoBannesaBICHUSIDNEKTPOMArHUTHOUMH Y KLU H.

. OnsiTei®apanes.

. 3aBUCUMOCTh ~ HaNpaBJCHUS HUHAYKIMOHHOTO TOKa OT YCJIOBUWA  €ro

BO3HHMKHOBCHU:I.
9HCKTpOFCHepaTOpHOCTOﬂHHOFOTOKa.

Jlabopamopnuviepabomul u onvimol.

1.

OnpiTel 1O  HAOMIOACHUIO  DJIEKTpU3aUUU  TeJl  MHAYKIUMEH ©  IpHU
CONPUKOCHOBEHHH.

HccnenoBanue neCTBUS JIEKTPUUECKOIO MOJS HA MPOBOAHUKH U IUDJICKTPUKH.
COopka 1 npoBepka padboThI JIEKTPUUYECKON LIEMU TOCTOSHHOTO TOKA.
W3mepeHne U peryaupoBaHue CUITbI TOKA.



5. HM3mepenue u peryampoBaHUCHANPSHKCHUS.

6. HMccnegoBaHne 3aBUCHMMOCTH CHWJIBI TOKA, HIYLIETO YEPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7. ONOBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb AJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIONIA1 [TONEPEYHOr0 CEUCHUSI U MaTepraia.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHWH TPU  MOCIEI0BATEIIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna IS CWIBI TOKAa TMPU MNAPAVICIBHOM COEOUHECHUU
PE3UCTOPOB.

10. Ompeenenre paboThl MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OnpeneneHrne MOIHOCTH YJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HANpsHKECHUS HA HEM.

13. Onpenenenne KIIJ[ narpeBarens.

14. UccnenoBanne MarHUTHOT'O B3aUMOJIEUCTBUS MOCTOSHHBIX MAarHUTOB.

15. I3ydyeHne MarHUTHOTO TMOJSl MOCTOSHHBIX MArHUTOB MPU MX OOBEIWHEHUH U
pa3/ieJICHUH.

16. MccnemoBanue IeMCTBHS NEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aWMOJCUCTBUSL KAaTYLIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAIPaBJICHUS TOKA B KaTyLIKE.

18. M3yueHue AeicTBYSI MAarHUTHOTO TOJIs1 HA TPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. 3mepenue KII/] anekTpoaBUraTeibHONYCTaHOBKH.

21. OnpITBI MO  MCCHEAOBAaHUIO  SIBIICHUS  BJIEKTPOMATHUTHOW  MHAYKIWH:
MCCIIEIOBAHNE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJ1eHHS.

Mexannueckoe  ABWKeHHe. MarepuanbHas  Touka. (Cucrema  OTCYéTa.
OTHOCUTENBPHOCTh ~ MEXAHUYECKOIO0  JBWKEHUA. PaBHOMEpHOE  MIPSMOJMHENHOE
nBrkeHue. HepaBHOMepHOe mpsAMOIMHEMHOE aABWKEHHE. CpeaHss W MIHOBEHHAas
CKOpPOCTb TEJa TP HEPABHOMEPHOM JBHKEHUH.

Yckopenne. PaBHOyCKOpeHHOE MpsMOJIMHEHHOE ABMKeHne. CBOOOAHOE MajcHUE.
OmnbiTel ["anunes.

PaBHoMepHOEe [BMXEHHE MO OKpykHOCTH. Ilepuon u dyacTtota oOpalieHUs.
JInnelinas u yrimoBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepBeii 3akoH Hprorona. Bropor 3akoH Herorona. Tperwmii 3axkoH HproTona.
[IpyHLMT Cynepno3uLUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: cwia TPEHUS CKOJbXKEHHUS, CUia
TPEHUS MMOKOS, APYTHUE BUJIBI TPEHHUS.



Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOPEHHE CBOOOJHOIO MaJCHMS.
JBrxenne mianetr BOkpyr ComnHuoa. IlepBas kocMuueckas ckopocTb. HeBecomocTs u
MEpPErpy3KH.

PaBHOBecue MarepuanbHOMl TOYKM. AOcomtoTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPEIJIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynsc Ttenma. M3MeHenwe wummynbca. Mmmynbe Ccuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa Cuil TSXKECTH, YyHOPYrOCTH, TPEHHS.
CBsi3p 3Hepruu 1 padboTsl. [loTeHnnanbHas 3Heprus Tesna, MOAHATOrO HaJl TOBEPXHOCTHIO
3emiu. [loTeHmanbHas sHeprus cxxarou npyxxuHsl. Kunetuueckas sueprus. Teopema o
KMHETUYECKOU SHEPTUU. 3aKOHCOXPAHEHUAMEXAHUYECKONIHEPTUU.

Hemoncmpayuu.

1.
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8.
9.

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

Habmionenne MexaHMYeCKOro [BIIKEHHUS Tela OTHOCHTEIBHO pa3HBIX Tell
OTCYETA.

CpaBHEHHME IIyT€ll M TPACKTOPUWA JBWIKEHUS OJHOTO M TOIrO JKE€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO JIBUKCHHUS.
HccenenoBannenpu3HaKOBpaBHOYCKOPEHHOT OIBUKEHHS.

Habmtoienue nBH»KeHus Tesla o OKPY>KHOCTH.

HaGnrogenne MexaHW4yecKHX SIBICHUM, MPOUCXOJSAIIMX B CHUCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHXEHUHU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS T€Ja OT MacChl TeJla U AEHCTBYIONIEN HA HETO CUIIBI.
Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEI.

W3meHeHue Beca Tea Mpu yCKOPEHHOM JBUKEHUH.

Ilepenaya umIrynbpca npy B3anMOJECUCTBUU TE.

[IpeoOpa3oBanus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUMU.

CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOIECUCTBUHU.
Hab6nronennepeak THBHOTOJIBUYKEHUS .

CoxpaHeHHE MEXaHUYECKOM IHEPTUU TPU CBOOOHOM IaJICHUMU.

CoxpaHeHHE MEXaHMYECKOW SHEPIHMM MpU JBHKEHHHM Teja IMOJA JEUCTBUEM
MPY>KUHBI.

Jlabopamopuviepabomul u onvimeol.

1.

KonctpyupoBanue Tpakra g pasroHa M JAJIbHEHILIET0 PaBHOMEPHOTO
JBVOKEHUS IIAPUKA WU TEJIEKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa W JBMIKSHHS IapuKa
110 HAKJIOHHOM ITNIOCKOCTH.

OmnpeneneHue YCKOpPEHHS Tejla TNpPU PABHOYCKOPEHHOM  JIBUKEHHHM 10
HAKJIOHHOM IJIOCKOCTH.



10.

11.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM
IBW)KCHUH 0€3 HadyaabHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSTCS KakK s HEUYETHBIX YHCEN, TO COOTBETCTBYIOILIWE
IPOMEXYTKH BPEMEHU OJJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAJIBHOTO
TaBJICHUS.

OnpeneneHneko3pPuuueHTaTpeHUSICKOIbKEHUS.
OnpeneneHnexECTKOCTUTIPY KUHBI.

Omnpenenenue pabOThl CUJIbI TPEHHUS NPU PABHOMEPHOM JBI)KEHUU Tejla IO
TOPU30HTAIEHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPHU NMOABEME Ipy3a € UCIOIb30BaHUEM
HEMOIBHKHOTO U TOJIBUYKHOTO OJIOKOB.

N3ydeHne3akoHaCOXpaHEHUSIHEPTHH.

Pa3gen 9. Mexannueckue K0J1€0aHUA U BOJHBI.
KonebarenbHoe paBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWI: TEpHOJ,
4acToTa, aMIUINTyaa. MaremaTudyeckuil M NpPYKUHHBIM MasaTHUKU. [IpeBpaiienue

DHEPTUU TIPHU KOJICOATETHHOM JIBIKCHHH.
3aryxaromue Kojebanus. BeiHyxneHHble koneOanus. Pezonanc. Mexanuueckue

BOJIHBI.

CBoiicTBa MEXaHUYECKHUX BOJIH. HpO,Z[OJ'IBHBI@ H TIOIICPCYHBLIC BOJIHBI. I[JII/IHa

BOJIHBI U CKOPOCTb €€ paclpocTpaHeHus. MeXaHuyeckue BOJIHBI B TBEPAOM Tele,

CEUCMUYECKUE BOJTHBI.
3Byk. I'pomkocth 3Byka u BbicoTa TOoHAa. OtpaxeHue 3Byka. WHPpa3Byk wu

YIBTPa3BYK.
Hemoncmpauyuu.

I N

Habmroienue xonebanuii Tel Mo JeHCTBUEM CHITBI TSKECTH U CHITBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Hab6nronenue BRIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCA.

PacnipocTpaneHune npooibHBIX U TOMIEPEYHBIX BOJIH (HAa MOJICIIN).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKMIUPE3OHAHC.

./Iaﬁopamopubtepaﬁombl U onvimol.

1.
2.
3.

Omnpenenenre 4acTOTHI M MEpUOIa KoJIeOaHUN MaTEMAaTHIECKOTO MasTHUKA.
OmnpeneneHre 4acTOThI U Mepruoa KojieOaHUN MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH Mepuoja KojieOaHUM MOJIBEIIEHHOTO K HUTHU Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOJA KOJIEOAHWN TPYKUHHOTO MAasTHHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCHMOCTH TepuoAa KoieOaHuil Tpy3a, MOJBEHICHHOTO K HUTH,
OT Macchl Tpy3a.



6. OmbITHI, IEMOHCTPUPYIOIIKME 3aBUCHMOCThH IMEpUO/a KOJIEOAHWUN MPYKMHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3MmepeHuneycKkopeHusaCcBOOOIHOTOMaICHUSI.

Pa3nen 10. DinekTpoMarHuTHOE 1M0JI€ U JIEKTPOMATHUTHbIE BOJIHBI.

DIEKTPOMAarHUTHOE ToJe. DJIEKTPOMAarHUTHHIE BOJIHBI. CaoiicTBa
AIEKTPOMArHWTHbIX  BOMH. [llkama  SJIeKTpOMarHUTHBIX BOJIH. Mcmosb3oBaHHE
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DIIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBOHCTBa’JIEKTPOMArHUTHHIXBOJIH.

2. BoJsiHOBBIECBOMICTBACBETA.

Jlabopamopnviepabomuvl u onvimol.

1. N3ydyeHue CBOWCTB DJJICKTPOMArHUTHBIX BOJH C TOMOMIBI0O MOOWJIBHOTO

TenedoHa.

Pasznea 11. CBeToBELI€E SIBJICHUS.

JlyueBas Mopmenps cBera. Mcrounuku csera. [IpsaMonnHelHOE paclpocTpaHeHue
ceeta. 3atmeHus ComnHna m Jlywsl. Otpaxenne cBeta. I[lmockoe 3epkano. 3akoH
OTPAXEHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpeIoMIICHUS cBeTa. [1oIHOe BHYTpEHHEE OTpaKEHUE
cBerta. Mcnosib30BaHKE MOJHOIO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xon nydeit B nun3e. Onrtuueckas cucrema ¢GoToanmnapara, MUKpOCKona u
Teneckona. ['ma3 kak onrudeckas cucremMa. biim3opykocTs U JaIbHO30PKOCT.

Paznoxenue 6emoro ceera B criektp. OnbiTel HetoTOoHA. CrioskKeHHE CTIIEKTPATBHBIX
uBeToB. /lucnepcuscsera.

Hemoncmpauyuu.

[IpssMOTMHEMHOEPACTIPOCTPAHEHUECBETA.

OTtpaxeHuecBeTa.

[Tomy4yenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
[IpenomnenuecBera.

OnTU4eCcKuNUCBETOBOI.

Xop stydeil B coOmparoniei JIMH3e.

XO0J Ty4der B pacCEeMBAIOLIEH JIMH3E.

[Tonydenne n300pakeHU ¢ TOMOIIBIO JIMH3.

[Ipunuun aeiictBus hoToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monenbriasa.

11. Paznoxxenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PAa3HBIX LIBETOB.
Jlabopamopuviepabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yIJIa MMa/ICHUS.
2. H3yueHue xapakTepuUCTUK HU300paKeHUs IIPEAMETA B IJIOCKOM 3epKalie.
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3. HccnepgoBaHue 3aBUCHMMOCTH Yrja MPEJIOMIICHHS CBETOBOIO Jiyya OT YyIJa
MIaJICHNS HA TPAHUILIE «BO31yX—CTEKIO.
4. lTlomyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenve (GOKYCHOTO pacCTOSHUS M ONTHYECKON CHJIBI coOHMparomeit
JIVH3BI.

6. OMbITHI MO Pa3JI0KEHUIO OETIOT0 CBETAa B CIEKTP.

7. OmbITHI IO BOCIPUATHUIO LIBETA MPEIMETOB IPHU X HAOIIOACHUH Yepe3 LIBETOBBIC
(UIBTPBL.

Pasznea 12. KBanroBble IBJICHHS.

Onwitel  Pezepdopna u mnmanerapHas wmojnenb atoma. Mogens aroma bopa.
HcnyckaHue 1 NoriomeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(ha-, 6eTa- U raMma-usinydeHus. CTpoeHre aTOMHOIO fJpa.
Hyxknonnas monens aromHoro siapa. M3zoronsl. PaguoaktuBHbie npeBpanienus. [lepuon
MOJIypacrajia aTOMHBIX SIIEP.

SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOIO YUCEN. DHEPTHs
CBA3U aTOMHBIX saep. CBs3b Maccel M dHepruu. Peaknunum cuHTE3a W JENEHHUS SAEP.
Nctounuku 31neprun ConHIA U 3BE3.

Slnepnas osHepreruka. JleWCTBUS pAAMOAKTHMBHBIX M3JIy4YEHUHM HA JKUBBIC
OpraHu3MBl.

Hemoncmpauyuu.

CHnexTphIn3IIyYeHus U MOTJIOLIECHHUS.
CnexTppIpa3InyHbIXTa30B.

CnekTpBoaopo/ia.

Hab6mronenue Tpekos B kamepe Bunbcona.
PaboTracuéruynkanoHM3UPYIOMUXU3TYYSHUH.

Perucrpanus nzimydeHus: NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

./Iaﬁopamopubtepaﬁombl U onvimol.

1. HabGnrogeHue CTIUIONIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUCHHUS .

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHIIBI IO TOPMO3HOMY yTH (I10

dororpadusim).

3. M3mepeHuepanoakTUBHOTO(OHA.

IHoBTOPUTEIBHO0-0000 1A IMIAMOLYJIb.

[ToBTOpUTENHEHO--00001AIONNIT MOAYJb NpEJHA3HAUYEH JUIsl CUCTEMaTH3aluu U
000011IeHHs] TPEIMETHOTO COJAEPKAaHUS U OIbITa ACSITEIbHOCTH, MPUOOPETEHHOTO TPH
M3YyYEHUU BCEro Kypca (u3uMke, a Takke [ MOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMEHY MO (PU3MKe [ 00y4aronuXcsl, BBIOPABIINX 3TOT YUCOHBIM
IpeaMer.

[Ipy w3ydyeHUM [aHHOTO MOZYJIS PEAIU3YIOTCS U CHUCTEMATU3UPYKOTCS BHUJIBI
JESTENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTHXKEHHE NPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMBIX pEe3yJIbTaTOB oOy4eHus, bopmupyetcs

I N



€CTECTBEHHOHAYYHAsTPAMOTHOCTh. OCBOCHHE HAYyYHBIX METOJOB UCCIICIOBAHUS SIBJICHUN
MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHSTH (PU3UUECKUE SABJICHUSI, TPUMEHSIS
IIOJIyYECHHbIE  3HAaHWs, pemarh 3aJa4d, B TOM  4YHMCJIE€ KAYECTBEHHBIE W
AKCIIEPUMEHTAJIbHBIE.

[IprHIMIIMATBHO OESATENPHOCTHBIN XapaKkTep JAaHHOIO pa3/ieia peanu3yercs 3a CUET
TOTO, 4TO OOyYarOIINeECs BHIMOIHAIOT 3a1aHKs], B KOTOPBIX UM Ipe/JiaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUU PACIO3HABAaTh U HAYYHO OOBSCHATH (PU3NUECKUE
SABJIEHUS B OKPY’KAIOIIEH IPUPOJIE U TIOBCETHEBHOM KU3HH,

HCIIOJIb30BaTh HAyUHbIE METObI UCCIIENOBAaHUS (PU3HMUECKUX SBJICHUH, B TOM YHCIe
IUIsL IPOBEPKHU TUITOTE3 U MOJIyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbl€ OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HANPHUMEP, MNPAKTUYECKOTO MCIOIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAIECHUS M COXPAaHEHHsI BCEX W3BECTHBIX BHJIOB
DHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3ydyenne ¢u3MKM Ha ypOBHE OCHOBHOIO OOLIEr0 0Opa3oBaHUs HAINPaBJICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANpPEAMETHBIX W NPEIMETHBIX 00pa3oBaTEIbHBIX
pPE3yJIbTATOB.

B pesynbrare msydeHus (pu3MKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHHs y
oOyuaroierocst 0yayT copMUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

e 1) maTpHOTHYECKOTOBOCTIUTAHUS:

e — IMPOSBICHUE HHTEpPECa K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCUHCKOU
¢bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOI0 U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

e — TOTOBHOCTh K AKTHBHOMY Y4YaCTUIO B OOCYXJECHHH OOIECTBEHHO3HAYHMbBIXU
ATUYECKUX TMpOOJEeM, CBS3aHHBIX C NPAKTUUECKUM HPUMEHEHUEM JOCTHKEHHM
busuKy;

e — OCO3HaHHE Ba)KHOCTH MOPAJIBHO--ITUYECKUX IPUHIIUIIOB B JEATEIIBHOCTH YYEHOTO;

o 3)3CTeTHYECKOTOBOCTIMTAHMS:

e — BOCHpUATUE DSCTETUUYECKUX KauecTB (U3NYECKON Hayku: €€ TapMOHUYHOTO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HIEHHOCTHHAYYHOTOMO3HAHUSL:

e — OCO3HaHUE IIEHHOCTH (U3NYECKON HAayKH KaK MOLIHOIO WHCTPYMEHTa MO3HaHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BAXKHENIIIEH COCTABISAIOIIENH KYyJIbTYpHI,

e — Dpa3BUTHE HAyYHOM JIIOOO3HATENILHOCTH, WHTEpeca K HCCIIEeI0BATEIbCKON
NEATEIIHOCTH;



o 5) ¢popMupoBaHus KyJbTYPbI 3I0POBbSI U IMOIHOHAIBLHOTO 0J1ArONOTYYHSA:

e — OCO3HaHHME IIEHHOCTH Oe3omacHOro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BAXHOCTH MPaBUJI OE30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, C AJIEKTPUIECKUM U TEIUIOBBIM 000PYI0BAHUEM B IOMAIIHUX yCIOBUSX;

e —cpOopMUPOBAaHHOCTHh HaBbIKa pedIeKcHH, MPU3HAHUE CBOETO IMpaBa HAa OUIMOKY U
TaKOT0 YK€ TIpaBa y IPYyroro 4ejoBeKa;

o 6) TPyA0OBOTOBOCTIMTAHMS:

e — AKTUBHOEC Yy4YacTHE B pEIICHWH MPAKTHYCCKMX 3amad (B paMKax CEMbH,
o0pa30BaTebHON OpraHU3allid, ropoja, Kpas) TEXHOJOIMYECKOH M COIMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMINX B TOM YUCIC U (PU3NUECKUX 3HAHHH;

e — MHTEPEC K MPAKTUYECKOMY M3YUCHHIO TPO(decCHid, CBSI3aHHBIX ¢ (DHU3UKOH;

o 7)3KO0JOTHYECKOTOBOCTIMTAHUSI:

e — OpHUEHTAaIUsl HAa NMPUMEHEHHE (PU3MYECKUX 3HAHUM JUIsl pellleHus 3a7ad B 00JacTu
OKpYJKalome cpeapl, IUIAaHUPOBAHMSI TIOCTYIKOB M OIEHKH WX BO3MOKHBIX
MOCJICACTBUUN TSI OKPYIKAIOIIEH CPEBI;

e — OCO3HAHUE TNI0OATBHOTO XapaKTepa IKOJIOTUYECKHUX MPOOIeM U MyTel UX pelieHus;

o 8) aganTanuu K M3MEHSIIOIIAMCS YCJIOBHSIM CONMATBHON W MPUPOIHOI Cpebl:

e — MOTPEOHOCTH BO B3aWMOJICHCTBUM TPU BBIMOJHECHUU HCCIEAOBAHUN U MPOCKTOB
(u3MUecKoil HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTD,

e — NOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM YKCIEe POPMYIUPOBATH UICH,
MOHSTHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B 00JacTH
bu3uKH;

e — IJTAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUN;

e — CTpPEMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aWMOCBSI3M TMPUPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUH;

e — OIICHKA CBOWX JICUCTBHI C y4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPEIy, BO3ZMOXKHBIX
rJ100aJIbHBIX IIOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHms mporpamMMmbl 10 (DU3WKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus y o0Oydarorierocsi OyayT copMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJTIOYAIOIIHE TI03HABATEIIbHBIC YHUBEPCAIBHBIC yUeOHbIC IEHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIC YUeOHBIE ICHUCTBUS, PETYJISTHBHBIC YHUBEPCAIbHBIC YICOHBIC NCHCTBUS.

Ilo3naBaTesbHbIe YHUBEPCAIbHbBIE YUeOHbIe 1elicTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:



BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKK O0BEKTOB (SBJICHUN);
YCTaHABIMBATh CYIIECTBEHHBINM TPU3HAK KIACCU(PUKAIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B pacCMaTpPHBAEMbIX (HaKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBIICHUSIM,

BBISIBJISITh IPUYMHHO--CJICJICTBEHHBIC CBSI3U NP MU3yUeHUU QU3HUECKUX SIBICHUN
Y TIPOIIECCOB, JIeJaTh BHIBOJBI C UCIIOB30BAHUEM JICTyKTUBHBIX M MHAYKTHBHBIX
YMO3aKIIOYeHNUH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBSI3AX (PU3NIECKUX BEITUYHH,;
CaMOCTOATENILHO BBIOMPATh CHOCO0 perieHus y4eOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHUS, BRIOOP HanOOIIee MOIXOSIIETO ¢
y4ETOM CaMOCTOSTEIILHO BBIICJICHHBIX KPUTECPUEB).

Ba3zoBrniencciienoBareibCKHeAeHCTBYA .

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEN0BATENBCKUM HHCTPYMEHT ITO3HAHUS,
IIPOBOAUTL II0 CAMOCTOATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
($u3nyecKuil IKCIEPUMEHT, HEOOJIBILIIOE UCCIIEI0OBaHUE (PU3UUECKOTO SBJICHUS,
OLICHMBATh Ha MPUMEHUMOCTbh U JOCTOBEPHOCTHh MH(MOPMAIUIO, MOJYUYEHHYIO B
XOJI€ UCCIIETIOBAHUS WU IKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (OPMYJIUPOBaTh OOOOIIEHHUSI M BBIBOJABI IO pe3yibTaTaM
IPOBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIEE pa3BUTHE (PU3NYECKUX IPOLECCOB, A
TaK)X€ BBIJIBUTaTh MPEANOJIOKEHUSI 00 WX pa3BUTUU B HOBBIX YCJIOBHUSIX H
KOHTEKCTaX.

Pabora c nundopmanmueii:

MPUMEHSTH PA3IMYHBIE METO/IbI, HHCTPYMEHTHI M 3alPOCHI MPHU MOUCKE U 0TOOpE
nHpOpMaIMU WM JaHHBIX C Y4Y4ETOM IMpPEeUIOKCHHOW yueOHON (u3nyecKoi
3a/1a4y;

aHANMM3UPOBAaTh, CHCTEMATH3UPOBaTh MW HWHTEPIPETUPOBATH HWHGOPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS,

CaMOCTOATENLHO BBIOMPATh ONTUMANIbHYIO (hOpMY TIpecTaBIeHHs] HHPOpMaALIUU
1 WUIIOCTPUPOBATH PEIIAEMbBIE 33/1a4M HECIIOXKHBIMU CXEMaMH, JuarpaMMaMH,
WHOM TpaUKOi U UX KOMOMHAITUSIMU.

KOMMyHl/IKaTI/IBHbleyHHBepCaﬂbeley‘leﬁﬂbIeHeﬁCTBHﬂ:

B XOJIe 00CYX/JIeH!sI yueOHOTO Marepuaia, pe3yiabTaToB Jab0paTOPHBIX padoT U
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaE€MOW TEMBI U BBICKA3bIBATh
WJICH, HaIleJICHHBIC Ha PEIICHHE 3a/lauyd W TOJIepKaHue OJaroKeaaTeIbHOCTH
00IIeHNS,

COTIOCTABIIATh CBOM CYXKICHUS C CYXICHUSMHU JPYTUX YYaCTHUKOB JHAJIOTA,
OOHaApYXUBATh PA3IUIHE U CXOACTBO TIO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;



MyOJIMYHO TIPEACTABIATH PE3YJIbTAaThl BBIMOJHEHHOTO (U3UYECKOTO OIbITa
(PxcmiepuMeHTa, UCCIeIOBaHMSI, TPOCKTA);

MOHMMATh W WCIONh30BaTh NPEUMYIIECTBA KOMAaHIHOW W HWHAWBHUIYaTbHOM
paboTHI IPU pPeIIeHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI,

IPUHUMATh L€ COBMECTHOH JAESITEIbHOCTH, OPraHU30BBIBATH JIEHCTBUS IO €€
JAOCTIDKEHHUIO. paclpelessaTh poiid, OOCYX AaTh TMPOLECCHl U  Pe3yNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIO/ICH,;

BBITIOJHATH CBOIO YacTh paOOTHI, OCTHrasi KadeCTBEHHOTO pe3yjibTara IIo
CBOEMY HAIPABJICHUI0O U KOOPAWHUPYS CBOU JEHCTBUS C APYTUMHU YJICHAMU
KOMaH/Ibl,

OLIEHMBATh KayecTBO CBOEr0 BKJIaJa B OOMMHA NPOAYKT IO KpPUTEPUSM,
CaMOCTOSITENTLHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE 1eiCTBUSA
Camoopranusanus:

BBIABJISITH MPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOMMX MIJis
penieHus GU3NIeCKUx 3HaAHU;

OPUEHTHUPOBATBCSI B PA3JIMYHBIX  [OJAXOAAX  IIPUHATUA  PELICHUU
(MHAMBUIYaTbHOE, IPUHSATUE PEIICHUS B TPYIIIIE, IPUHATHE PEIICHUHA TPYIINOH);
CaMOCTOATENIbHO COCTABIIATh AJITOPUTM PelIeHUs PU3NYECKON 3a/1au WM I1J1aHa
MCCJIE0OBAHMS C YUYETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MPEIJIArac€MbI€ BAPUAHTHI PELICHHUIM;

JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIHUHTEJIEKT:

NAaBaTh aJICKBaTHYIO OLEHKY CUTYAllMU U NIPEAJIaraTh IUIaH €€ N3MEHEHUS,
OOBSICHATH MPUYUHBI JOCTIOKEHUS (HEIOCTHIKECHHUS) PE3yIbTATOB JIEATEILHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATCIBHOCTh (B TOM 4YHCIE B XOJ BBIMOJHCHHS
(U3NYECKOTO UCCIICAOBAHUS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OMNOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM,

CTaBUTh ceOsl HA MECTO JPYroro uejoBeKa B XOJi€ CIOpa WU IUCKYCCUM HA
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelIeHUuH (PU3MYECKUX 3alad Wid B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO IPYToro.

INPEAMETHBIE PE3YJIbTATBI
K xoHmy oOyuenuss B 7 kJjacce TMpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIIINXCS YMEHUN:

HCIIOJIB30BaTh IOHATUA. (1)H3HLIGCKI/IG N XUMHWYCCKUC SABJICHH, Ha6J'HOI[eHI/Ie,

AKCIEPUMEHT, MOJINIb, TUIOTE3a, CAUMHUIIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJIa,



arperaTHbIC COCTOSIHHMS BeriecTBa (TBEpIOE, JKUAKOE, ra3o00pa3HOE), MEXaHUYECKOe
ABKeHUEe  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  NPSMOJIMHEHHOE),  TPaeKTOpHS,
paBHOACWCTBYOIAs cwia, aedopmarnus (ynpyras, IUTacTHYECKas), HEBECOMOCTb,
COOOIIAIOLTUECS COCY/IBI;

. paznuyarh sBieHus (nud@ys3us, TEIOBOS ABMKCHHE YAaCTHI[ BEIICCTBA,
PAaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE IBH)KCHHUE, MHEPLMS, B3aMMOJCHCTBUE TeEN,
paBHOBECHE TBEPIABIX TEJ C 3aKPEIUIEHHOW OCBI0 BpAIICHUS, Nepenadya JIaBJICHUSA
TBEPABIMU TEJNAMH, >KHIKOCTSIMU M Tra3aMH, aTMOC(EpHOE [aBiieHWE, IJaBaHHUE Tell,
NpeBpalleHUs] MEXaHWMYCCKOW DHEPIUH) MO OMUCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PU3NUECKOE SIBIICHUE;

. pacno3HaBaTh  NPOSBICHUE  HM3YYECHHbIX  (U3MYECKUX  SIBJICHUUA B
OKpY’KarolleM MUpPE, B TOM unclie GU3NYECKUE SIBIICHUS B PUPOJIE: MPUMEPHI JIBHXKCHUS
C PAa3IUYHBIMU CKOPOCTSMM B KMBOW W HEKMBOM IPUPOJE, NECHUCTBUE CUIIBI TPEHHS B
MPUPOJIE M TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBICHUS HA KHUBOW OpPTaHW3M, TUIABAaHUE
pBIO, phIYary B TEJI€ YEJIOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yueOHYIO,
BBIJICJISITh CYIICCTBCHHBIC CBOMCTBA (IPU3HAKHU) (PU3UUECCKUX SBICHHH;

. OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3UUECKUE SIBJICHUS, UCIOJb3YS
dusnyeckue BenMUuHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTH,
CpeaHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSDKECTH, BEC Tela, CUJla TPEHUs, JaBJICHUE
(TBEpmoro Tema, KHMIKOCTH, Ta3a), BBITAIKHBAIOIAS CHJIA, MEXaHHUYECKas padora,
MOIIIHOCTh, IUIEYO CHJbl, MOMEHT CHWJbl, KO3(P(PUIMEHT TMOJE3HOr0o JAECUCTBUS
MEXaHH3MOB, KHHETHYECKass W TOTCHIUAJIbHAs DHEPIHs), NMPU OMHCAHHH IMPABUILHO
TPaKTOBaTh (PUBUYECKHUIM CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX O0003HAYCHUS U €IUHUIIBI
Gu3MuecKMX BEIWYUH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTh TpauKH H3YUYCHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEJIIMYUH;

. XapaKTepU30BaTh CBOWCTBA T, (PU3NUYECKHE SIBICHUS U IIPOIECCHI,
UCIIOJB3YSl TTPaBHIIA CJIOYKEHUS CHIT (BIIOJIb OJHOM TIpsiMoii), 3akoH ['yka, 3akon [lackais,
3aKOH ApxuMe/a, PaBUIIO pPaBHOBECHs phiuara (0J10Ka), «30J0TOC MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUS] MEXaHWYECKOM »HHEpruM, TMpud OSTOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MAaTEMATHIECKOE BBIPAXKECHHE;

. OOBSCHATHh (PU3UYECKHUE SIBICHHUS, TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC H
B KOHTEKCTE CHUTYallMil MPAKTUKO-OPHUEHTUPOBAHHOIO XApPAKTEPA: BBISIBIATH MPUYHMHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JTOTMYeCKUX 1IaroB ¢ onopou Ha 1-2
M3YUYCHHBIX CBOMCTBA (PM3UYECKUX SABJICHUM, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

. pemath pacuéTHbIC 3a0a49u B 1—2 NeHCTBYSA, UCTIONB3YS 3aKOHBI U (POPMYITHI,
CBsI3BIBaIONUE (PU3MYECKHUE BETMYMHBI. HA OCHOBE aHAIW3a yCIOBUSA 3aJja4Ml 3aMKChIBAThH
KpaTKO€ YCJIOBHE, MOJCTABIATh (DU3UUYECKHE BEIMYHUHBI B (HOPMYJBI U TMPOBOAMTH
pacy€Tbl, HAXOUTH CIIPABOYHbIE JaHHbIEC, HEOOXOAUMBIE JUIsl pEeLICHUs 3a/1a4, OLICHUBATh
PEANMCTUYHOCTh NOJYYEHHOU (DU3NUECKOI BEIUYNHBI,



. pacmo3HaBaTh MpOOJEMbI, KOTOPbIE MOXHO pEHIUTh TMpPU TOMOIIU
(U3MYECKUX  METOJI0OB, B ONHCAaHWUU HCCJICJAOBAHMS  BBIICIATH  IPOBEPIEMOE
npeanoyiokenre (runoresy), pasandarh U MHTEPIPETUPOBATH MOJYYEHHBIA pe3yJIbTarT,
HAXOJIUTh OMIMOKH B XOJI€ OIBITA, IeTIATh BEIBOJBI IO €T0 Pe3yIbTaTaM,;

. MPOBOJIUTH OMBITHI 110 HAOTIOJAECHUIO (PU3MUECKUX SIBJICHUN MIN (PU3UIECKUX
CBOMCTB Tel: (GOpMYIUPOBATH MPOBEPAEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY W3
IIPEIJI0KEHHOT'O0 000PYTI0BaHHUS, 3aITUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BEIBOJIHI;

. BBITIOJTHATH MPSMBIEC U3MEPEHUS PACCTOSTHUS, BpEMEHH, MacChl Teja, 00bhEMa,
CWIBl W TEMIEpPaTypbl C KCIOJB30BAHHEM AaHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMKUChIBaTh TOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOM aOCOJIOTHOW MOTPEIIHOCTH
W3MEPEHNM;

. MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOW BEITUYMHBI OT
APYTOH C WCIIONB30BAHUEM MPSAMBIX H3MEpPEHHH (3aBUCMMOCTH TIYTH PaBHOMEPHO
JBMKYIIETOCS TeJla OT BPEMEHU JBWKCHHS TeJa, CUJIbI TPEHHsI CKOJBKEHHUS OT Beca
Teja, KayecTBa OOpaOOTKM IMOBEPXHOCTEW TeN W HE3aBUCHMOCTH CHUJIbI TPEHHUS OT
IO  COTMPUKOCHOBEHMSI TEJ, CHJIBI YIPYrOCTH OT Y/UIMHCHUS TPY>KUHBI,
BBITAIKUBAIOIICH CHIIBI OT 00BhEMa OTPYKEHHON YaCTH TeNNa M OT IFIOTHOCTH YKUIKOCTH,
e€ HEe3aBHCHMOCTH OT IIOTHOCTH Teja, OT TUIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJo,
YCJIOBHU IIJIaBaHHUS TEJ, YCJIOBUH pPaBHOBECHsI pbluara M OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH YYECOHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY M BBITMIOJIHATH H3MEPCHHUS,
cienysl MpeUIOKEHHOMY TUTaHy, (PUKCHpOBATh PE3yNbTAaThl MOJTYYEHHON 3aBUCHMOCTH
bU3HYEeCKUX BEIVYHMH B BHJIC MPEIOKEHHBIX TaOIUIl U TpadMKOB, IETaTh BBIBOJBI 110
pe3yibTaTaM UCCIeI0BaHuUS;

. NPOBOJIUTh KOCBEHHBIC HM3MEpPEHHS (PU3UUCCKUX BEIWYMH (IUIOTHOCTH
BEIIIECTBA KUIKOCTH M TBEPAOIO Teja, CHJIa TPEHUS CKOJIBKEHHS, JaBJICHHE BO3/IyXa,
BBITAIKMBAIOIIIAs CHJIA, IEHCTBYIOMIAS HA TIOTPYXEHHOE B KHUIAKOCTh TENIO, KOADPUITHEHT
MOJIC3HOTO JCHCTBHSI TIPOCTBHIX MEXAHU3MOB), CIICAYS MPEIIOKESHHON MHCTPYKITUH: TIPH
BBITIOJIHCHUH HM3MEPEHUN COOMpaTh JKCIIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYUCIATH
3HAUYE€HHUE UCKOMOMW BEITMYMHBI;

. coOJII0IaTh MpaBHUia TEXHUKU O€30MacCHOCTH MpHU padore ¢ 1abopaTopHBIM
000pynOBaHUEM;
. yKa3bIlBaTh MPHUHIMIBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB!

BECHI, TEPMOMETp, JHWHAMOMETpP, COOOMIAIONIUECS COCy/Abl, OapoMeTp, phbluar,
MOJIBMO)KHBINA M HEMOJABM)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

. XapakTepu30BaTh  MPUHLMIBI  JEUCTBUS  HW3YUYCHHBIX MNPUOOPOB U
TEXHHYECKUX YCTPOHCTB C OMOpPOW Ha HMX ONUCaHUsA (B TOM 4YHCIIE. IOJIIHITHHKH,
YCTPOMCTBO BOAOIPOBOJA, TUAPABIMYECKUI ITPECC, MAHOMETP, BBICOTOMED, NOPIIHEBOU
HACOC, apeoMeTp), UCMONb3ys 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBICHUH U
HeoO0XxoauMble (PU3NYECKUE 3aKOHBI;



. NPUBOUTH PUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEpax) MPaKTUUIECKOTO
UCIIOJIB30BaHUs (U3UYECKUX 3HAHUNW B TMOBCEAHEBHOW JKM3HM ISl OOECreYeHUs
O0e3omacHOCTH TMpH OOpalleHuH ¢ OpudopaMu M TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHUS 3I0POBBS U COOJTFOICHHSI HOPM SKOJIOTUYECKOTO MIOBEICHUS B OKPY KAFOIIICH
cpene;

. OCYUIECTBJISATH OTOOp HCTOYHMKOB HWHGopmanuu B MHTepHere B
COOTBETCTBHM C 3aJaHHBIM IMOUCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUU U
MyTEM CPaBHEHMS PA3JIMUHBIX UCTOYHUKOB BBIICIATH MHPOPMAIUIO, KOTOPAs SIBISETCS
MPOTUBOPEYUBOM HIIM MOKET ObITh HEJTOCTOBEPHOM;

. MCIIOJIb30BaTh MPHU BBITIOJHEHUH YY€OHBIX 3aJaHUi HAy4YHO--TIOMYJISIPHYIO
JTUTEPATYpY (U3UYECKOTO COJIep)KaHMsl, CIPABOYHBIE MaTepualbl, PECypCchl CETH
Nutepner, BiaaeTh MNpuéMaMu  KOHCIEKTUPOBAHMUS  TEKCTa, IpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;

. co3gaBaTh COOCTBEHHBIC KPATKHE MHUCbMEHHBIC W YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIMK (PU3NYECKOrO COJEepKaHUsl, B TOM 4YHUCIE
nyOoJIMYHO JeJaTh KpaTKUe COOOIIEHUSI O pe3ysibTaTaX MPOCKTOB WU Y4YEOHBIX
WCCIICIOBAHMM, MPU 3TOM T'PaMOTHO MCIOJb30BAaTh M3YUYEHHBIM MOHATUWHBIN amnmapar
Kypca (U3HKH, COPOBOXKIATh BHICTYTICHUE MTPE3CHTAIINECH;

. MpPU BBITIOJIHEHUH YYEOHBIX TPOEKTOB M MCCIENOBAHUN PpaCIPEACIiTh
00s3aHHOCTH B TpYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJa4aMH, CIIEIUTH 3a
BBIIIOJIHEHUEM IDIaHA JEWCTBHI, AaJeKBaTHO OIEHMBAaThL COOCTBEHHBIH BKJIAJ B
JIEATENBHOCTh TPYIIIbI, BBICTPANBATH KOMMYHUKATHBHOE B3aMMOJICMCTBUE, YUYHUTHIBAS
MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kJjiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. WCIMOJIb30BaTh MOHSTHS. Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSTHUSI BEIIECTBA, KPUCTALINYECKHE U aMOpPQHBIC
T€Ja, HACBIILICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTh BO3/AyXa, TeMIEpaTypa,
BHYTPEHHSASI DHEPTHsi, TEIUIOBOM JABUTraTENb, AJIEMEHTApPHBIA AIEKTPUUYECKUN 3apsij,
3JIEKTPUYECKOE TOJI€, MPOBOJAHUKU U AUAJIEKTPUKH, MTOCTOSAHHBIN SJICKTPUUECKUN TOK,
MAarHUTHOE TOJIE;

. pa3iuuath SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CXKATHE, TeIuionepenaya,
TEIUIOBOE PaBHOBECHUE, CMAaUYMBAHUE, KAaWJUISPHBIC SBJIICHUS, UCIIAPEHUE, KOHICHC AL,
IJIABJICHHUE, KpUCTAJLIU3aIUs (oTBepaeBaHue), KUIIEHUE, Terionepeaaya
(TemIOnPOBOAHOCTh, KOHBEKIIMS, H3IY4YCHHE), SJCKTPHU3AlMs TeJ, B3aUMOJCHCTBUE
3aps0B, JCUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBUE
MarHuToOB, JAEHCTBHE MAarHUTHOrO IMOJSI HAa MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAas
WMHIYKIMS) TI0 ONMHCAHHUI0O MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;



. pacno3HaBaTh  NPOSBICHUE  HM3YYECHHBIX  (U3UYECKUX  SIBJICHUUA B
OKpYy’)XKarollleM MHUpe, B TOM 4YHcie (Qu3udecKue sBICHUS B MPHPOJE. MOBEPXHOCTHOE
HATSDKCHHE W KamWULIPHBIE SBIECHUS B MPHUPOJAE, KPHUCTAUIBI B MPHPOJEC, H3IyUCHHE
Connia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHHE POCHI, TyMaHa, HHesd,
CHEra, JJIEKTpUYECKHE SBJICHHUS B aTMmocdepe, 3JIEKTPUUECTBO >KHUBBIX OPraHU3MOB,
MarHUTHOE ToJie 3eMId, apelid MoII0CoB, POIh MAarHUTHOTO TOJIS [T *KU3HU Ha 3emuie,
MOJIIPHOE CUSTHUE, TIPU 3TOM TEPEBOANTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATD
CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKN) (PU3NICCKUX SIBIICHUH,

. OINHKCHIBaTh M3yYEHHbIE CBOWCTBA Tel M (U3UYECKUE SIBJICHUS, UCIOJIb3YS
(u3nuecKre BeMMYHMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTusi, KOJMYECTBO TEIUIOTHI,
yJAelibHasl TeIIOEMKOCTh BEIIECTBA, YJeIbHAasl TEIJIOTA IUIABJICHUS, YEJNbHas TEIUioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CTOPaHWs TOIUIMBA, KOA(PQOHUIIMEHT IMOIE3HOTO
JACUCTBHS TEIJIOBOW MAalIMHBI, OTHOCHTENbHAS BIAXXHOCTh BO3/yXa, 3JICKTPHUUECKUN
3apsijl, CUJIa TOKA, AMEKTPUUYECKOE HANpPsLKEHUE, CONPOTUBIICHUE IPOBOJAHUKA, yIEIbHOE
COITPOTHBJICHUE BEIECTBA, pab0OTa U MOIIHOCTh JIEKTPUYCCKOTO TOKA), MPH OMUCAHUN
NPaBWJILHO TPAaKTOBAaTh (PU3UYECKUI CMBICT HCIOJIB3YEMBIX BEIWYHH, 00O3HAUCHUS U
€IMHULBI  (U3WYECKUX BEIWYHMH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(¢u3nYecKyr0 BEIMYMHY C JAPYTMMH BEIWYMHAMM, CTPOUTH TpaduKH HU3yUYEHHBIX
3aBHCUMOCTEHN (PU3NUECKUX BEJTUUUH,;

. XapaKTepu30BaTh CBOMCTBAa TeJl, (QU3NYECKHE SBICHUS U IPOLIECCHI,
UCTIONB3YSl OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BEIICCTBA, TPUHIMII CYNEPHO3WINU ToJed (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHusi 3apsaa, 3akoH Oma nns ywactka uenu, 3akoH J[xoyns—J/lenma, 3akoH
COXPaHEHHUs DJHEpPruM, NpPU ITOM JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHa U
3aMKUChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE,

. OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE  CHUTyallud  IPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISIBJISITD
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OO0BsACHEHHE U3 1-2 JMOrMyeckux IMIaroB c
ornopoit Ha 1—2 u3y4yeHHBIX CBOWMCTBA (HU3MUECKUX SIBICHUHN, (PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

. pemaTth pacuéTHbIC 3a/1a4i B 2—3 IeHUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBatOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3aJ]aud 3aIUChIBATh
KpaTKO€ YCJIOBHE, BBISBJIATH HEAOCTATOK JAHHBIX /AJIs pPELICHUs 3aJadyd, BBIOUpPATH
3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JIJIsl €€ pelIeHus, MPOBOJAUTh PACUETHI U CPABHUBATh
MOJTyYeHHOE 3HaUeHUE (PU3NICCKON BETUYUHBI C U3BECTHBIMU JTaHHBIMH;

. pacmo3HaBaTh NOPOOJIEMbI, KOTOPBIE MOXHO PpEHINTh TpPHU TTOMOIIU
($u3NYECKUX METOJIOB, MCIOJB3Ys ONUCAHHE HCCIIEOBAHMS, BBIIEIATH MPOBEPSIEMOE
IPEANoI0XKeHne, OIEHUBATh NMPABUILHOCTh MOPSJIKa IPOBEICHUS UCCIIEIOBAHUS, IEIaTh
BBIBOJIbI;



. MIPOBOJAUTH OIBITHI IO HAOIIOICHUIO (PU3MUECKUX SBICHUN WU GU3UICCKUX
CBOMCTB TeJ (KamWJUISPHBIC SBJICHUS, 3aBUCHMOCTh JABJICHHS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH MPOLECCAa OCTHIBAHUS U HATPEBAHUA IPU MU3JIYYEHUU OT LIBETA
u3nydaronieil  (morsomaromniei) TOBEPXHOCTH, CKOPOCTh WCIIAPEHUS  BOJBI  OT
TEMIEPATYPbl KUAKOCTU U IUIOMIAAM €€ TMOBEPXHOCTH, IJIEKTpU3alUUs TEI U
B3aUMOJICICTBUE DJIIEKTPUYECKUX 3apsliOoB, B3aUMOJICKHCTBUE ITOCTOSIHHBIX MAarHHUTOB,
BU3YJIM3alllisl MATHUTHBIX TOJIEW MOCTOSHHBIX MArHUTOB, AEUCTBUS MArHUTHOI'O TOJIS
Ha TMPOBOJHUK C TOKOM, CBOMCTBA D3JICKTPOMATrHUTA, CBOWCTBA JJIEKTPOJIBUTATEIS
IOCTOSTHHOTO  TOKa): (OpMYyJIHPOBAaTh IMPOBEPSIEMBIC MPEAMOIOKCHHS, COOUPATh
YCTAHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHUsI, OTMMCHIBATh X0/ OMbITa U ()OPMYJIUPOBATH
BBIBOJIbI,

. BBITOJIHATh NPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/IyXa, CWJIbl TOKAa, HAIPSHKEHHS C HCHOJb30BAHUEM AHAJOTOBBIX MPUOOPOB H
TaTYUKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3yJbTaThl HU3MEPECHUA C Yy4ETOM
3aTaHHOM aOCOJIIOTHOM MOTPEITHOCTH,

. MPOBOJAUTH UCCJEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BETUYUHBI OT
JAPYrol ¢ HCIHOJb30BaHUEM TMPSMBIX HW3MEPCHHH (3aBHCHMOCTH COMNPOTHBIICHHUS
NPOBOJHHUKA OT €ro [UIMHBI, IUIOIIAAU IIONEPEYHOr0 CEYEHUS U YAECIbHOTO
COIPOTHUBIICHUS] BEIIECTBA IIPOBOJAHMKA, CHUJIbI TOKA, WAYIIErO0 4Yepe3 NPOBOJHUK, OT
HaNpsDKEHUST Ha MPOBOJHHUKE, MCCIECNOBAHUE IIOCIEAOBATEILHOTO W IMAPAILICIBHOTO
COCMHCHHUIM MPOBOJHUKOB). IIAHHUPOBaTh HMCCICAOBAHUE, COOMpATh YCTAHOBKY U
BBITIOHATh W3MEPEHUs, CIEAYs MPEeI0KEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTaThl
MTOJTYYCHHOM 3aBUCHMOCTH B BHJIC TaOJIHI] U TpauKOB, JAeNaTh BBIBOJIBI IO PE3yIbTaTaM
HUCCJICIOBAHMS

. IPOBOAWTh KOCBEHHBbIC W3MEpeHHs (Gu3MYeCKUX BeauunH (yIe/IbHas
TEIUIOEMKOCTh ~ BEIECTBAa, COMPOTUBICHHE MPOBOJHMKA, paboTa W  MOIIHOCTH
JIEKTPUICCKOTO TOKA): IUIAHUPOBATh HM3MEPEHUs, COOMpPATh 3KCHEPUMEHTAIBHYIO
YCTaHOBKY, CJIEAYS MPEAI0KEHHON HHCTPYKIIUM, U BBIYUCIIATh 3HAUCHUE BEJIIMYUHBI;

. COOJTFO/IaTh MpaBUjia TEXHUKH OE30MacHOCTH MpU padboTe ¢ J1abopaTopHBIM
0o00opy10BaHUEM;
. XapaKTepU30BaTh TMPUHIMIBI  JCUCTBUS  HM3YyYCHHBIX TMPUOOPOB M

TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHMS (B TOM YHCJIC. CHCTEMa OTOILICHHS
JIOMOB, TUTPOMETp, TapoBasi TypOuHa, aMIepMeTp, BOIbTMETP, CUETUUK AICKTPUUSCKOM
DHEPTUH, DJICKTPOOCBETUTEIbHBIC IMPUOOPHI, HArpeBaTeIbHBIC  SJICKTPONPUOOPHI
(mpuMephl), DIEKTPUYECKHE IPEIOXPAHUTEIH, OSJICKTPOMArHHUT, 3JCKTPOJBUTATEIb
MIOCTOSTHHOTO TOKa), HCIIOJIB3YsS 3HaHWS O CBOMCTBaX (DM3MUCCKHUX SBJICHHHA U
HEO0OXO0IMMBIC (PU3HUECKHE 3aKOHOMEPHOCTH,;

. pacmo3HaBaTh IIPOCTBIE TEXHUYCCKHE YCTPONCTBA UM H3MEPHUTEIIBHBIC
OpuOOpBI MO0 CXeMaM M CXEMATHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JIBHraTe)Ib BHYTPEHHEIO CrOpaHHMs, SJIEKTPOCKOI, PEOCTaT),



COCTaBJISITh CXEMBbI DJEKTPUUYECKUX IIeMeil ¢ MOCIeN0BaTEeIbHBIM U MapalieIbHbIM
COCTMHEHHNEM DJIEMEHTOB, pa3inyasi YCJIOBHBIE 0003HAUEHUS SJIEMEHTOB DJIEKTPUIECKHIX
LETEN,

. PHUBOIUTH TpUMEpPHI (HAXOAUTh HH(OPMAIIHIO O IPUMEpax) MPAKTHIESCKOTO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUW B TOBCEJHEBHOW JKM3HU JUIsl OOecredeHus
Oe3omacHOCTH TMpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPaHEHUS 3I0POBbS U COOIIOICHUSI HOPM IKOJIOTHUECKOTO MTOBEICHUS B OKPY KaOIIEH
cpene;

. OCYIIECTBJIATh TMOWCK HWH(pOpManuu  (QU3UYECKOTO  COJAEpNKAHUS B
WNuTepHeTe, Ha OCHOBE WMEIOIIMXCA 3HAHMM W TYTEM CpPaBHEHUS JOMOJIHUTEIBHBIX
MCTOYHUKOB BBIIETATh UH(MOPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEYUBON WIIM MOXKET
OBITh HEJIOCTOBEPHOI;

. MCIIONIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3aJlaHUN HAay4HO--TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COJEp)KaHUs, CIPaBOYHBIE MaTepuaibl, PECypChl CETH
WNurepner, Bmamerp mnpuéMaMud  KOHCIEKTHUPOBAHMSI  TEKCTa, MPeoOpa3oBaHUs
nH(popMaIu U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO3/1aBaTb COOCTBEHHBIE TNHCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000m1as nH(OPMALINIO U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEP)KaHUs, B TOM
yucie MyOJMMYHO TPEACTABISTh PE3YJIbTaThl MPOCKTHOM WM HCCIIEI0BATEIHCKON
NESTENIbHOCTH, TIPU 3TOM TPaMOTHO HCIOJIb30BaTh M3yYCHHBIM MOHSITHIHBIN ammapar
Kypca (PU3UKH, COMPOBOXK/IATh BHICTYIUICHHE TIPE3CHTAIINCH;

. OpU BBIMOTHEHUH YYEOHBIX TIPOEKTOB MW HCCIEAOBAaHUN (PU3MUECKHX
MPOLIECCOB paclpeAesaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBIECHHBIMU
3aJlayaMu, CJICIUTh 3a BHIMIOJHEHUEM IIJIaHa ACHCTBUN U KOPPEKTUPOBATH €T0, aICKBATHO
OLICHMBATh  COOCTBEHHBIM  BKJAJ B  JI€ATEIbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xonmy oOyuenuss B 9 kJjacce mpenMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. UCIIOJIb30BaTh  TOHSTHUS: CHUCTeMa OTcu€ra, MarepuajgbHas TOYKa,
TPAaeKTOpPHUsS, OTHOCHTEIBHOCTh MEXAaHHUYECKOTo JBMKeHUs, aedopmarus (ympyras,
TUTACTHYECKAs), TPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH,
HEHTP TSHKECTH, a0CONIIOTHO TBEPJOE TEINIO, LIEHTP TSAKECTH TBEPAOTO Tela, paBHOBECHE,
MeXaHU4eCKre KoJaeOaHus U BOJIHBI, 3BYK, HHGPa3BYK U YIbTPA3BYK, dJICKTPOMArHUTHbIE
BOJIHBI, IIKaJa OJJICKTPOMArHUTHBIX BOJH, CBET, OJWU30PYKOCTh M JAIBHO30PKOCTH,
CHEKTPhl UCIYCKaHWsI WM TIOTJIONICHHUA, aibda-, 0eTa- W ramMma-u3iaydeHus, H30TOIIb,
sJIepHas SHEPTETHKA,

. pa3nuuaTth SBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHENHOE IBU)KEHHUE, CBOOOJIHOE MaJeHHUE Ted,
PaBHOMEPHOE JABUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJl, pEAKTUBHOE JBUKEHUE,
KoJIeOaTebHOE JIBIDKEHHE (3aTyXalollue W BBIHYXJICHHBIC KOJICOAHHS), pPE30HAHC,



BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKa, MPSIMOIIMHEMHOE paclpOCTPAHEHHUE, OTPAKEHUE
U TIpEJIOMJIEHUE CBETA, MOJIHOE BHYTPEHHEE OTpaKeHUE CBETA, Pa3jioKeHne 0enoro cBeTa
B CIEKTP U CIOXEHHE CIEKTPAIbHBIX IIBETOB, MIHCIEPCUS CBETa, ECTECTBEHHAS
pPaJIMOaKTUBHOCTH, BOSHUKHOBEHHUE JIMHEHYIATOTO CIICKTPA MU3JyUSHHs) 110 OIMCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMUX AaHHOE (pu3myeckoe
SIBIICHUE,

. pacmo3HaBaTh  TPOSBICHUEC  WM3YYCHHBIX  (U3UYECKUX  SBJICHUHA B
OKpy>karoreM Mupe (B TOM yuciie (pu3UIecKue sIBJICHUS B TIPUPOIC: IPHIUBbI M OTJIHMBHI,
nBukeHue miaHeT COJIHEYHOW CUCTEMBI, PEaKTUBHOE JBIKEHUE JKUBBIX OPraHU3MOB,
BOCITPHUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO,
[[BETa TeJ, ONTUYECKHE SBJIEHUS B MPUPOJE, OMOJIOrMYEcKoe JEWCTBHE BUIAMMOTIO,
yabTPadUOIECTOBOTO U PEHTTEHOBCKOTO HW3JIYUYCHHUM, €CTECTBEHHBIH pPaJHMOAKTHUBHBIM
(G oH, KOCMUYECKHE JTy4YH, PAJUOAKTUBHOE U3IYyYCHUE MTPUPOTHBIX MUHEPAJIOB, JICHCTBHE
pPalMOAaKTUBHBIX H3JIyYCHHH Ha OpraHu3M 4YejoBeKa), IpH OTOM IEPEBOIUTH
NPAaKTUYECKYIO 3ajJa4y B Y4eOHYIO, BBIACIATH CYIIECTBCHHbIC CBOWCTBA (NPU3HAKH)
(bu3HYECKUX SIBICHUIA;

. ONKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UYCCKUE SBICHHS, MCIIOJIB3YS
dusznyeckue BETUYHMHBI (CpeqHSs W MTHOBCHHAsl CKOPOCTh Telia MPU HEPaBHOMEPHOM
JIBUKEHUH, YCKOPEHHE, MepeMelleHne, MyTh, YIioBas CKOPOCTb, CUJia TPEHUS, CUja
YOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MajeHHs, BeC Tella, UMITYJIbC Tena,
UMIYJIbC CHJIBI, MEXaHW4YecKas paboTa W MOINHOCTH, MOTEHIMAIbHAS SHEPrUs Tena,
MOJHSITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, TOTCHIMAbHAS DHEPTHsl CKATOW MPYKUHEI,
KUHETHYECKasl PHEPrusl, TOJIHAs MEXaHWYEeCKas SHEPTHsl, IePUO U 4acToTa KoJeOaHHi,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHa, CKOPOCTh CBETa, IOKa3aTeib
NPEJIOMIICHUST Cpefibl), NMPH ONHMCAHWU TPABUIBLHO TPAKTOBAaTh (PU3WYCCKUN CMBICI
WCIIOJIb3yEMBIX BEJTUYHMH, O0O3HAUCHUS W CAWHHIBI (PU3NYSCKUX BEITUYMH, HAXOIUTH
dbopMyIIbI, CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BEIUYHMHAMH,
CTPOUTH TpaUKN N3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH,

. XapaKTepu30BaTh CBOMCTBAa TeJl, (QU3NYECKHE SIBICHUS U IPOLIECCHI,
UCITOJIB3ySl 3aKOH COXPAHCHHsI DHEPTUH, 3aKOH BCEMUPHOTO TSATOTCHHS, IPUHITUI
CYNEPHO3UIMKA CHJI, MPUHIUN OTHOCUTENbHOCTH ['amunes, 3akoHbl HploTOHa, 3aKoH
COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U TPEITIOMIICHHS CBETA, 3aKOHBI COXPAHCHHUS
3apsAI0BOTO M MAaCCOBOTO YKCEN MPH SAEPHBIX PEaKIUiX, MIPU ITOM JaBaTh CIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHIECKOE BhIPAXKCHHE;

. OOBSCHATh (PU3NYECKUE TMPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:. BBISABISITH MPUIHHHO--
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKHX IIIaroB ¢ OMOpoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SIBJICHUHM,  (PU3WYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEH;



. pemaTh pacyéTHbIC 3a1a4u (OMUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHU),
WCITONIB3YSl 3aKOHBI M (HOPMYJIbI, CBSI3bIBarONIME (U3MYECKUE BEIMYMHBI. HA OCHOBE
aHanM3a YCIOBHUS 3aJlayd 3allMChIBATh KPAaTKOE YCIOBHE, BBISIBIATH HEIOCTAIOIINAC WITH
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC IJIsi PEIICHHUS,
MIPOBOJIUTH PACUETHI U OIEHUBATHh PEATUCTUYHOCTH MOJYYECHHOTO 3HAUCHUS (Pr3ndecKoi
BCJINYUHBI;

. pacmo3HaBaTh IMPOOJEMbI, KOTOPBIE MOXKHO pENIUTh MPU  TTOMOIIU
(U3UYECKUX METOJIOB, HCIOJB3YysS OMHCAHUE HCCIEAOBAHUS, BBIACIATH MPOBEPIEMOC
MIPEANOJI0KEHNE, OIEHUBATH MPABHIIBHOCTD MOPSIIKA MTPOBEJACHHS UCCIICIOBAHUS, IeTIaTh
BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUN U OTIBITOB,;

. MPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO PU3NUECKUX SIBICHUN WM (U3UUECKUX
CBOWCTB Ten (M3ydeHHWe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS SHEPIHH,
3aBUCUMOCTH MEePHO/Ia KOeOaHnii MPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU
MPY>KAHBI W HE3aBUCUMOCTh OT AaMIUIMTYJbl MajbiX KoJeOaHU, TPSIMOJINHEHHOE
pacnpocTpaHEHUE CBETa, Pa3loKEHHE OENoro CBeTa B CHEKTP, H3YYEHUE CBOMCTB
n300pakeHus B TJIOCKOM 3€pKajie U CBOWCTB M300pa)kKeHUs MpeaMeTa B coOuparouien
JIMH3E, HAOII0CHHUE CIUIONIHBIX M JIMHEHYATHIX CIEKTPOB M3JyUCHHS): CAMOCTOSTECIBHO
coOupaTh yCTAaHOBKY M3 M30BITOYHOTO HAaOOpa 000PYI0BaHUS, OMICHIBATH XOJ OIBITA U
€ro pe3yJibTaThl, GOPMYIUPOBATH BHIBOIHI;

. MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSMBIX HU3MEPEHHH, OINpeaesss
cpeaHee 3Ha4YCHHE U3MepsieMOol BelW4HMHBI ((OKYCHOE pacCTOsSHUE CoOMparolieh
JIMH3BI), 000CHOBBIBATh BBIOOP CIIOC00a M3MepeHus (M3MEPUTEIBHOTO TPHOOpa);

. MPOBOJIUTH  MCCIEJIOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYHH C
UCTIOIb30BAHUEM MPSIMBIX H3MEPEHHH (3aBHCHMOCTh TMYTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM  JIBWXKEHHMM ©0€e3 HadaJbHOW CKOpPOCTH, Iepuojaa KoJjeOaHui
MaTEMaTHYECKOT0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPaKEHHUS CBETa OT
yria TajcHHsl W yrja MPEJIOMJICHHS OT YIUIa IaJIeHUs). IUIaHHUpPOBATh HCCIICIOBaHUE,
CaMOCTOATENLHO COOMpaTh YCTaHOBKY, (UKCHPOBATH PE3yJbTaThl IMOJYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIIMYMH B BHUJIE TAOMUI[ U TpadUKOB, JENaTh BBIBOJBI IO
pe3ysbTaTaM HCCle0BaHuUS;

. MPOBOJMWTH KOCBEHHBIC M3MEpeHHsS (DHU3MYECKMX BEIWYUH  (CpemHss
CKOPOCTh ¥ YCKOpPEHHUE Tella IPH PaBHOYCKOPEHHOM JBWKCHUH, YCKOPEHUE CBOOOHOTO
najieHus, *KECTKOCTh TMPYXHUHBI, KOIPPUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHHuecKas
paboTa U MOIIHOCTh, YAaCTOTa U MEPHOJ KOJeOaHU MaTeMaTHUYeCKOro U MPY>KUHHOTO
MasITHUKOB, ONITHYECKAs CHUJIa COOMPAIOIICH JIMH3BI, PaIMOAKTUBHBIN (POH): IIAHUPOBATH
WU3MEPEHHUsI, COOMPATh SKCTICPUMEHTAIbHYIO YCTAHOBKY W BBHITIOJNHATH H3MEPEHUS, CIICTY S
MPEIIOKCHHOW WHCTPYKIIMU, BBIUMCIATh 3HAYEHWE BEIUYHHBI W aHAIM3UPOBATH
MOJIyYeHHBIE PE3YJIBTATHI C YUETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUH;

. coOJII0/IaTh MpaBHUiia TEXHUKU 0€30MacHOCTH MpHU padbore ¢ 1abopaTopHBIM
o0opyI0BaHUEM;



. pa3uyaTh OCHOBHBIC TMPU3HAKM M3YYCHHBIX (PU3MUECKUX MOJICIICH:
MaTepuajibHas TOYKa, aOCOJMIOTHO TBEPJOE TEI0, TOUCUHBIM MCTOYHHUK CBETA, Jyd,
TOHKAs JIMH3Q, IJITAHETapHAs MOJEb aTOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO S/IPa;

. XapaKTepU30BaTh TMPUHIMIBI  JCUCTBUS  HM3YyYCHHBIX MPUOOPOB M
TEXHHYECKHUX YCTPOMCTB C OIOPOH HA MX OMUCaHUA (B TOM YHCIIE. CIIHIOMETP, JaTUUKH
MOJIOKECHHMS, PACCTOSIHUS U YCKOPEHMsI, paKeTa, 9X0JIOT, OUKH, IEPUCKOII, (poToarmapar,
ONTHYCCKUE CBETOBO/IBI, CIICKTPOCKOII, TO3UMETP, KaMepa BuibcoHa), HCIob3ys 3HAHUS
0 CBOMCTBaX (PM3UYECCKUX SBJICHUN M HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;

. HCIIOJIb30BATh CXEMbl U CXEMATUYHBIE PUCYHKHU U3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIIECCOB IPH PEIICHUH
y4eOHO--TIPAKTUYECKUX 3aJ]ad, ONTHYECKHUE CXEMbl IS TMOCTPOCHHS H300paKCHUI B
IJIOCKOM 3€pKajie U cOOMparoiei JuH3e,

. MPUBOIUTH TIpUMEpPHI (HAXOAUTh HH(OPMAIIHIO O IPUMEpax) MPAKTHIESCKOTO
WCIIOIb30BaHUs (U3UYSCKUX 3HAHUH B IIOBCEIHEBHOW JKM3HHM JUISI OOCCIICUSHUS
0€30MacHOCTH TMpU OOpalleHUH C TPUOOpaMH M TEXHUYECKHUMH yCTPOUCTBAMH,
COXpaHEHHUS 3I0POBbsSI U COOJIIOJICHUSI HOPM DKOJIOTHUYECKOTO MTOBEJICHHS B OKPY KaroIIei
cpene;

. OCYIIECTBJIATh TOWCK WH(poOpManuu  (QU3UIECKOTO  COACpNKAHUS B
HNHTepHeTe, C€aMOCTOATENBbHO (OPMYIHPYS ITOMCKOBBIM 3ampoc, HaxXOAUTh MYTH
ompeIesIeHHs] JOCTOBEPHOCTH MOJIy4YeHHON MH(pOPMAIIMK Ha OCHOBE UMEIOIITUXCS 3HAHU
U JIONOJHUTEIILHBIX HCTOYHUKOB;

. MCIIOJIB30BaTh MPU BBHIMOJIHEHUU YUYEOHBIX 3aJlaHUil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy (pu3MUecKoro coAep)KaHWs, CIpPaBOYHBIC MaTepHabl, PECypChl CETH
WNutepner, BnaaeTh mpuéMaMu  KOHCICKTHPOBAHMS  TEKCTa, IpeoOpa3oBaHUS
nH(pOpMaIU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBICE U YCTHBIE COOOIIECHHUSI Ha OCHOBE
uHQOpMAIMU W3 HECKOJbKHX WCTOYHUKOB (U3MUECKOTO COAEPXKAHUS, ITyOJIMIHO
MPEJCTABIATH PE3YJIBTATHI IPOEKTHOM WIIA UCCIEA0BATENBCKON AEATENBHOCTH, IPU 3TOM
I'PaMOTHO MCTOJIb30BaTh U3yYCHHBIN MOHATUHHBINA anmapaT u3y4aeMoro paszena Gu3uku
U COIMPOBOXKAATh BBICTYIJICHUE MPE3EHTAMEN ¢ y4ETOM OCOOCHHOCTEH ayAauTOpUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

KoanuyecTBOo 4acos

Ne HaumeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMmblI Beero

Paszjnen 1.®@u3uka u e€ poJib B MO3HAHNH OKPY-KaIOIIEro MUpa

11 ®dusnka - HayKa 0 IPUPoJIe 2
1.2 dusnyeckue BEITUYNHEI 2
1.3 EcTecTBeHHO-HAyUHBIN METO/ MO3HAHUS 2

Hroro mo pazneny 6

Paznen Z.HepBOHa‘laﬂbHLIe CBCICHHUA 0 CTPOCHUM BelIECTBA

2.1 CrpoeHue BeliecTBa 1

59 JIBIKeHNEe U B3aUMOJIEHCTBUE YaCTHII 5
' BELIECTBA

2.3 ArperaTHble COCTOSIHHSI BEIlIeCTBa 2
Wroro no pazneny 5
Pasznen 3./IBu:keHune U B3auUMo/IeiicTBHE TeJl

3.1 Mexannueckoe IBHKCHHUE 3

3.2 Wueprus, macca, TUIOTHOCTh 4

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(undpoBbie)
oOpa3oBaTesibHbIE

pecypchl

bub6muoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https.//m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK




3.3

Cuma. Bune! cun

Uroro no pazaeny

Pa3nen 4./laBienune TBEPABIX TeJ, ’KUAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

Hasnenue. Ilepenaua naBneHus TBEPAbIMU
TEJIaMH, ) KUJAKOCTIMU U ra3daMu

JlaBiaeHue KuJIKOCTH

ATMOC(epHOe 1aBIeHHE

JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE
B HHUX TE€JIO

Hroro no paszneny

Pa3nen 5. PadoTra u MOIIHOCTH. DHeprus

5.1

5.2

5.3

PaGora v MouHOCTH

IIpocTeie MexaHU3MBbI

Mexanuyeckas SHEPTUS

Uroro no pazaeny

PesepBHO eBpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

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

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/ 7416194

bu6mmorexa [JOK
https://m.edsoo.ru/ 7416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/ 7416194

bu6mmoreka [JOK
https.//m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194




8 KJIACC

HaumeHoBaHMe pa3ieioB U TeM
Ne n/m
NPorpamMMmsl

Paznea 1.TemyioBbiessBJIeHUS

1.1 CtpoeHue U CBOMCTBA BEIIECTBA

1.2 TemnnoBbIe MPOIIECCHI

Uroro no pazaeny

Pa3nen 2.01ekTpuyeckne 1 MATHUTHBIE SIBJIEHHUS

DneKkTpruuecKue 3apsbl. 3apsHKeHHbIE Tea

21
U UX B3aUMOJIEHCTBUE
2.2 [TocTOSIHHBIN NEKTPUYECKUI TOK
2.3 MarauTtHble IBICHUS
2.4 DneKTpoMarHuTHas WHAYKITUS

Utoro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaunuecTBo 4acoB

Beero KoHnTpoJabHbIe
padoThI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IIpakTnyeckue
padoThI

14

DJIeKTPOHHbIE
(uudpoBrbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce
bub6anoreka [IOK
https://m.edsoo.ru/7f4181ce

bub6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bub6mmorexa [JOK
https://m.edsoo.ru/7f4181ce
bub6aunoreka [IOK
https://m.edsoo.ru/7f4181ce




9 KJIACC

KouunyecTBO yacoB
HaumeHoBaHMe pa3ieioB U TeM

Ne n/m KourpoabHbie
MPOrpaMMbI Bceero
padoThI
Pa3znen 1. MexanuveckuesiBJeHHs
11 MexaHn4ecKoe TBUKEHUE U CITIOCOOBI €r0 10
' OIMCaHUS
1.2 B3aumoneiictBue Ten 20 1
13 3aKOHbBI COXpaHEHUs 10 1
Htoro no pazaeny 40
Pa3jnen 2.Mexanuveckue KoJieOaHUs U BOJHBI
2.1 Mexaandeckne KoneoaHus 7
2.2 MexaHu4ecKkre BOJIHBI. 3BYK 8 1
Wroro no pazneny 15

Pazgen 3.9/ieKTpOMarHuTHOE 1M0JIe U 3J1eKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE TOJIE U

3.1 6

AIIEKTPOMAarHUTHBIE BOJHbI
Hroro no pasneny 6

Pa3zgea 4.CBeToBbICABJICHUSA

4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6

IIpakTnyeckue

padoThI

DJIeKTPOHHbIE
(uudpoBrbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bub6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK



4.2 JIun3el 1 onTHYecKue TPUOOPHI

4.3 Paznoxenune 6eoro cBera B CIEKTP

Utoro no pazaeny

Pasznen 5. KBanroBbiessBiIeHHS

51 HcnyckaHue u MorjiomeHne CBeTa aTOMOM
5.2 CrpoeHue aTOMHOTIO sipa
5.3 SnepHble peakiu

Hroro no paszneny

Paznen 6.I1oBTOpHTEIHHO-00001AIOIHITMOTYTb

6.1 [ToBTOpeHME U 006001IIEHUE COAePKAHMS
' Kypca ¢pusuku 3a 7-9 kiacc

Uroro no pazaeny

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

15

17

102

26

https.//m.edsoo.ru/7f41ad4a6
bu6mmoreka [{OK
https.//m.edsoo.ru/7f41ad4a6
bu6mmoreka [IOK
https.//m.edsoo.ru/7f41ad4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https.//m.edsoo.ru/7f41ad4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https.//m.edsoo.ru/7f41ad4a6




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usnka: 7-i kinacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [Tepoimkun .M.,
NBanoB A.U., Akimonepuoe o6miectBo «M3marensctBo «lIpocBemenne»

» ®usmnka: 8-i kimacc: 6a30BbIil ypoBeHb: yueOHuK, 8 kinacc/ [lepoimkun U.
M., ranoB A. U., Akiinoneproe obmiectBo «M3natenbctBo «IIpocBeniennes
» ®usuka: 9-i kimacc: 6a30BbIid ypoBeHb: yueOHuK, 9 kiacc/ [Tepoimkun .
M., I'ytauk E. M., UBanoB A. U., Tletpoa M. A., AkiimoHepHO€e 00IIECTBO
«M3parenscTBO «IIpocBemieHne»

®dusuka. COopHUK BOIIPOCOB U 3aaa4. 7 kinacc/ Mapon A. E., Maporn E. A.,
[Tozotickuii C. B. [Ipocsemenune, 2023

®dwusuka. Coopuuk Bonpocos u 3a1ad. 8 kimace/ Mapon A. E., Mapon E. A.,
[Tozotickuii C. B. [Ipocsemenune, 2023

®dusuka. CoopHHUK BorpocoB u 3aiad. 9 kimacc/ Mapon A. E., Mapon E. A.,
[Tozoiickumii C. B. TIpocBemenue, 2023

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dwusuka. 7-9 kinacc. ba3zoBswiil ypoBeHb. MeToguueckoe mocoome K yueOHuKy
N. M. Ilepsimikuna, A. U. MiBanoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https.//lesson.edu.ru

Enunas xomnekuus Ludpossix oOpazoBarenbHbix pecypcoB URL:
http://school-collection.edu.ru/

Harnsgnaeie MynsTiMeuitHbIe TocoOus K ypoky ¢usuku URL: http://class-
fizikaru/mm20-11.html

Oo6pa3zoBarenbhas miatdpopma "VAVILOV" URL: https://edu.vavilovsar.ru/
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