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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOI'O 00IEero oOpa3oBaHHs COCTaBIICHA
Ha OCHOBE MOJIO)KCHUW U TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pazoBarenbHOll nporpammsbl, npeacraBieHHblx B PI'OC OO0, a takxke ¢
yuéTtoM (enepanbHoi pabouelt nmporpaMmbl BocniuTanusi U KoHiueniuu npenogaBaHust
yueOHoro npeameta «Dusukay.

CopepxaHue mporpamMMbl 10  (U3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHON TPAMOTHOCTH OOYUYarOIIUXCS M OPraHU3allui0 U3y4eHUsT PU3UKU
Ha JIeSATEILHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro mnpeaMera B peanusanuu TpedoBanuit OI'OC OOO Kk miIaHUpPyEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOYYEHUs, a TaKkKe MEXIPEIMETHbHIC
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclipejielieHne Y4eOHOro maTepuaia 1o
rogaMm oOyuyeHusi (IO KJaccaMm), TMpeuiaraeT MPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEHHUs TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIuXCsl.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ 1EJIbI0 OKa3aHHUS METOJMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 10 y4€OHOMY MpPEIMETY.

®uznka SBISETCS CHUCTEMOOOPA3YIOIIMM JJIi €CTECTBEHHO-HAYUHBIX Y4YEOHBIX
NPEIMETOB, TTOCKOJbKY (PU3MYecKre 3aKOHBI JeKAaT B OCHOBE MPOIIECCOB W SIBICHHIA,
U3y4aeMbIX XUMHEH, OMOoJIOruel, acTpoHOMHEH W (Gu3udeckor reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KAapTUHY MHUpa, MPEJOCTABISET HaubOosee sCHbIC
oOpasubl MPUMEHEHUS HAY4YHOT'O METOJa IO3HAHUSA, TO €CTh CIOco0a MONYy4YCHHS
JOCTOBEPHBIX 3HAHHUM O MUpE.

Onmna w3 TIaBHBIX 3a7a9 (U3UYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHHs COCTOUT B (OPMHPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
WHTEpEca K HayKe y 00yJaromuxcsl.

N3yuyenue ¢usuky Ha 6a30BOM YpPOBHE MPENIOIAraeT OBJIAJACHHE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHNUS;

e UHTEPIIPETUPOBATH JAaHHBIE U UCIIOIb30BATh HAYUYHBIE JI0KA3aTEIbCTBA JIJIS
MOJTyYEHHUS BBIBOJIOB.

enu nzydenus GpU3MKU HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs OMpPEACICHbI
B Konuenuuu mnpenogaBanusi ydeOHoro mnpeamera «®Duszuka» B 00pa30BaTEIbHBIX
OpraHu3aLusaX Poccuiickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
oO1ieo0pa3oBareyibHble  MPOrpamMMbl,  yTBEepKIAEHHOM  pemeHnuem  Koimeruu



MunuctepctBa npocsenienusi Poccuiickoit @enepanun (mpotokon ot 3 nexadps 2019
r. Ne TIK-4BH).

Ieaun n3zyyenus pusuku:

e IPUOOpPETEHNE MHTEPECA U CTPEMIICHUS OOy4YarOMMXCAd K HAYYHOMY H3Y4YEHUIO
IPUPO/IbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEJCTABICHUA O HAY4YHOM METOAE MO3HaHUS U (HOPMHUPOBAHHE
UCCJIEI0BATEIBCKOI0 OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHME HAayYHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4Y€HHS OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupOBaHME TPEACTABICHUM O poau GU3MKKA [  pPa3BUTUS JAPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEJCTABIECHUN O BO3MOXHBIX cdepax Oynyuiell npodeccruoHanbHOM
NeSTENBHOCTH, CBI3aHHOU C (PU3MKOM, MOJATOTOBKA K JajbHEHIIeMy 00y4eHHIO
B 9TOM HaIlpaBJICHUHU.

JlocTrkeHue 3TUX 1eNe mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHus 00ecrieunBaeTCs peICHUEM CIIeAYIONIMX 3a4a4:

e IpUOOpETEHNE 3HAHMM O AMCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, dJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

e IpUOOpETEHNE YMEHUN OMHUCHIBATh U OOBACHATH (U3UYECKUE SBICHUSA C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

e OCBOCHME METOAOB PEUICHUS MPOCTEUIINX PACUETHBIX 3aJa4 C UCIOJIb30BaHUEM
dbuznuecKnx MojieNiel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

epa3BUTHE yMEHHUI HAOMIOAATh NPUPOAHBIC SIBICHHUS W BBIOJHITH OIBITHI,
nabopatopHbie  pabOTBI W JKCINEPUMEHTAJIbHBIE  HUCCJIENIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

eOCBOCHHE TIPUEMOB pPabOThl ¢ wuHpOpManHel ¢(U3NIECKOTO COAEPIKAHMS,
BKJIIOUass MHQOPMAIUIO O COBPEMEHHBIX JIOCTI)KCHHSIX (PU3UKHU, aHAIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

*3HAKOMCTBO €O cdepamMu NpOPECCHOHANBHON JESATENbHOCTH, CBSI3aHHBIMU C
(bU3UKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHMKEHUSIX
buznuecKon HayKH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBomutcs 238 wacoB: B 7 kjacce — 68 wacoB (2 Waca B HeAenm0), B 8
Kiacce — 68 yacoB (2 vaca B Henmeno), B 9 kiacce — 102 yvaca (3 yaca B HEZeIN0).

[Ipennaraemspiii B mporpamme mno (¢u3MKe NEepedyeHb Ja0OpaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHJATENbHBIA XapakTep, YUWTeNdb JelacT BBIOOpP MPOBEACHUS
7a00OpaTOpHBIX pabOT U OMBITOB € YYETOM HMHAMBUAYAIbHBIX OCOOEHHOCTEU
o0yyJarolmuxcs, CHUCKA SKCIEPUMEHTAIBHBIX 3aJaHui, MpeJlaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O 3K3aMEHa 10 (pU3HKE.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®uzuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupoxe. SBienus npupoasl. DUBUYECKUE SBJICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Odusnueckne BenuuuHbl. M3mepenue (Quznueckux BeauuyuH. Duznyueckue
npubopsl. [lorpentHocTs u3MepeHuit. MexxayHapoHas cucteMa eIuHHII.

Kak ¢wusuka wu  [pyrue  eCTeCTBEHHbIE HAyKU  H3Y4YalOT  MIPHUPOLY.
EctecTBeHHO-HayUHBIN METO/] TO3HAHUS . HAOJIOICHHUE, TOCTAHOBKA HAYYHOTO BOTIPOCA,
BBIJIBU)KEHHE  TUIOTE3, DJKCICPUMEHT TI0 TPOBEPKE THUIOTE3, OOBSICHCHHE
HaOroaeMoro siBjaeHus. Onucanue Pu3nuecKux sIBICHUM ¢ TOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IJEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUA.

2. ®dusznueckue npuOOpPsl U TpoIEAypa NPSMBIX H3MEPEHUM aHaJOTOBBIM U

1T (POBBIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO Tprbdopa.

2. H3MepeHune pacCTOSTHUM.

3. H3mepenne o0bEMa KUIKOCTH M TBEPAOTO Tea.

4. OrnpeneneHue pa3MepoB MaJIbIX TEIL.

5. M3Mmepenne temmnepaTypbl IIPU MOMOIIHN )KUAKOCTHOTO TEPMOMETPA U JaTUMKA

TEMIIEPATYPBHI.
6. IlpoBeneHnue wuccieoBaHMsl IO MPOBEPKE TUIOTE3bl: JaJbHOCTH MOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0JIbIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOLINE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHnne yactul —BemiecTBa. (CBsI3b  CKOPOCTH  JBMJKEHHUSI YaCTUI[ C
TemnepaTtypoil. bpoyHoBckoe aBukeHue, auddysusa. BzaumogelcTBHE YaCTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHbI€ COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEW WM TBEPIBIX
(kpucTamindeckux) Tel. B3auMoCBsSI3b MeEXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U HUX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysuu.



3. HaOmionenue siBaeHUN, OOBACHSIOMUXCA NPUTSHKEHUEM WIM OTTAIIKMBAHUEM
YaCTHUI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OreHKa TuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHMe ¥ B3aUMO/AeiicTBHE TeJl.

Mexannueckoe JABUXKEHUE. PaBHOMepHOE H  HEpPaBHOMEPHOE JBUIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh TPU HEPAaBHOMEPHOM JABWIKEHHMH. Pacuér nmytu u
BPEMEHHU JIBHIKCHUSI.

SBnenuve wuHepuMU. 3aKOH WHEpPUUU. B3aumojaeicTBue Tel Kak MpUYMHA
U3MEHEHHUS CKOPOCTH JBWKEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [LmoTHOCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHIIE 00bEMa BEIECTBA.

Cwuita kak xapakTepucTHKa B3auMojiecTBus Tei. Cua ynpyrocTd M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIGHHE TATOTEHUS M CHJIa TSKECTH.
Cuna TspKecTM Ha JApyrux IuiadHetax. Bec Ttema. HeBecomocTh. CnokeHue CHil,
HaINpaBJICHHBIX MO OJHOW mpsiMoi. PaBHopelcTByromas cuil. Cuna TpeHus. TpeHue
CKOJIBKEHUS U TPEHHE MOKOsl. TpeHue B MpUpOI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro IBUKEHUS Tena.
N3mepenune ckopocTu MPSMOJIUHEWNHOTO IBUKEHUS.
HaGmronenue siBeHUsT HHEPIIUH.

CpaBHeHME Macc 0 B3aUMOJICHCTBUIO TEJ.
CiioxeHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO [IBMXKEHMS (IIapHKa B KUIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

1
2
3
4. HabGnroneHvue U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TElL.
5
6

2. OmpeneneHne CpeaHE CKOPOCTH CKOJIBKEHHA Opycka WM IIapuka 1o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.
4. OmbBITBI, JEMOHCTPHUPYIONINE 3aBUCUMOCTh pacTsokeHus  (medopmarun)
MPY>KUHBI OT IPUI0KEHHOW CHUJIBI.
5. OnpIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHHUS OT Beca
TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3nen 4. JlaBjienne TBEpaABIX TeJl, dKUIKOCTEH U ra3oB.
JlaBnenue. CriocoObl yMEHBILICHHSI WM yBEIWYEHUs JaBiieHus. [laBnenue rasa.
3aBUCHUMOCTD JaBJIEHUA Ta3a oT 00bEMa, TemmepaTypsbl. [lepenayua naBieHus: TBEPABIMU
TeJIaMH, JKHAKOCTAMUM W ra3amMu. 3akoH llackansa. IIHeBMarnyeckue MalIvHBI.



3aBUCUMOCTb JABJIECHUS KUAKOCTH OT THyOMHbBlL. ['mapocraTmyeckuil mnapamokc.
CooOwaromuecs cocyapl. ' uapaBinueckre MEXaHU3MBI.

Atmochepa 3emnu u armocepHoe pAaBieHue. lIpuunHBI CyliecTBOBaHUS
Bo3aymiHOM obOosioukn 3emiu. Omnbit  Toppuuemu. UW3mepenue artmocdepHOro
JaBieHusl. 3aBUCUMOCTh aTMOC(HEpPHOr0 JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS.
[Tpubops! 1151 M3MepeHus: aTMOc(HEepHOTO AABJICHHUS.

JlelicTBUE XUIKOCTM M Ta3a Ha IIOIPYKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromuecs: cocyabl.

I'mppaBinueckuii mpecc.

[IposBnenue nencTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOW YacTh Tella U

S L o

IINTIOTHOCTH KUAKOCTH.

~

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YclOBHE IUIaBaHUS TeJ: IJIABAaHUE WM MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00ObEMa MOTPYKEHHOU B
AKUJKOCTh YaCTHU TENa.

2. OmnpeneneHue BHITATKUBAIONIEH CUJIbI, TEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B
AKUIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIbI, JICMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MacCChI TeJa.

4. OmnpIThl,  JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  BBITAJKUBAIOMIEH  CHJIBI,
JICUCTBYIOIICH HA TENIO B JKUIKOCTU, OT 00BEMA MOTPYKEHHOU B KUIKOCTH
YACTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHCTpyHnpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKU U ONPEACIICHUE €€

rpy30I0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. IIpumeHeHne mnpaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MIPaBUIIO»
Mexanuku. KITJ[ mpocTeix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHeTmueckas W NOTEHUWAJIbHAs  SHEPrUsl.
[IpeBpamieHne OAHOTO BUJAa MEXAHHUYECKOW IHEPrUM B JIPYrol. 3aKOH COXPaHEHUSA
SHEPrUU B MEXaHUKE.



Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padomot u onvimot.
1. Ompenenenue pabOTbl CHIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHMH Tejla IO
TOPU30HTAILHOM ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHUs pblyara.
3. H3zmepenune KIIJ] HaKITOHHOM MIIOCKOCTH.
4. M3ydeHue 3aKOHA COXpPaHEHMSI MEXAHUYECKON YHEPIUU.
8 KIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE  TIOJIOKEHUA  MOJICKYJISIPHO--KUHETHYECKOM  TEOPUH  CTPOCHHS
BelecTBa. Macca W pasMepbl aTtoMOB U MOJEKYyJd. OMbITh, MOATBEPKIAIOUINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopgenun  TBEpIOro, IKUAKOTO W Ta3000pa3HOTO COCTOSHUN  BeIIECTBa.
Kpucrannuueckue u amopdusie Tema. OOBsSICHEHHE CBOWCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUH MOJEKYJIIPHO--KUHETUUECKON TEOPHUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TeTIoBOe paclIupeHue U cokaTue.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMKEHUS YACTHII.
Brytpennsis sHeprus. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEpPruu: Teruionepeaadya u
coBeplieHue paboThl. Buaesl Temonepenadd: TETUIONPOBOAHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KomuuecTBO TeIwioThl. YAelpHasd TEIUIOEMKOCTH BEIIECTBA. [€IUIOOOMEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeIuioBoro OanaHca. [lmaBieHWe W OTBeplEeBaHUC
KpUCTAJUTMYECKUX BEIECTB. Y eibHas Teriora IiaBieHus. I[lapooOpa3oBaHue u
koHgeHcanus. Mcmapenme. Kunenwe. VYiaenpHas Temiota mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BrnaxHocTbs Bo3myxa.

DHeprus ToIIuBa. Y edbHas TEIJIOTa CrOpaHus.

[Tpunuunst padotel TemnoBbix asurareneil KI1/] temnoBoro nurarens. Termnossie
JIBUTATEJIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHECHUS W MPEBPAICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmronenrne OpOoyHOBCKOTO JIBHUKEHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBeHU CMauMBaHUS U KaITMJUISIPHBIX SBICHUM.

4. HaOmromeHue TEmao0BOro paciIupeHus Te.

5. MI3MeHeHue naBjieHUs Ta3a IpPU HU3MEHEHMHM OO0BEMa W HarpeBaHWM WU

OXJIQKICHUU.
6. IIpaBuna usmepeHus TeMnepaTyphl.



7. Bunasl Temonepenayu.

8. OxJakJIeHHe MpU COBEPLIEHUHU PAOOTHI.

9. HarpeBanue npu coBepiieHuU padOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3JIMYHbIX BELIECTB.

11. HabGnronenue kumneHusl.

12. HaGmroieHrie moCcTOSTHCTBA TeMIIEpaTyphl IPH TUIABICHUH.

13. Mojies1 TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel 1O HAOMIOJEHUIO TEIJIOBOTO PpACIIMPEHHs] Ta30oB, XKUAKOCTEH WU

TBEPIBIX TEJI.
4. OmpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.
OnbIThI, IEMOHCTPUPYIONIME 3aBUCUMOCTD JAaBJICHHS BO3[lyXa OT ero o0béMa U
HarpeBaHus WIN OXJIAXKICHUSI.

6. IlpoBepka rumore3spl JTUHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA YKUJIKOCTH B
TEPMOMETPUYECKOM TPYOKE OT TEeMIEepaTyphl.

7. HaOmtomenue w3MeHeHMs BHYTPEHHEW DHEpruuM Tena B pe3yJbrare
TeIUIonepeaaun U paboThl BHEIIHUX CHII.

8. HccnenoBanue siBJI€HHS TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJOJHOW M ropsyein
BOJbI.

9. OmpeneneHne KOJIWYECTBA TEIIOTHI, MOTYUYEHHOTO BOJOW MPHU TETIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LUJIMHIPOM.

10. OnpenieneHne yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBJICHUS JIbJIA.

Pa3zjnen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. JIBa pojga siekTpuueckux 3apsgoB. B3aumoneiicTBue
3apspKeHHBIX Tell. 3akoH KyloHa (3aBHCMMOCTH CHIIBI B3aMMOJICMCTBUS 3apSyKEHHBIX
TE€J OT BEJIMYMHBI 3aPSIZIOB U PACCTOSHUS MEK/y T€JIaMH ).

Onektpuueckoe mosie. Hanpspk€HHOCTH  3nekTpuyeckoro mosst.  [TpuHnun
CYNEpHO3ULINH dIEKTPUUECKUX T0JIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »nexkTpudyeckux 3apsiioB. ODJIEMEHTApPHBIA JIIEKTPUYECKUM  3apsi.
Crpoenne aroma. [IpOBOAHMKM U AMAIAEKTPUKH. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO
3apsa.

DIIEKTPUUYECKUN TOK. Y CJIOBHUA CYIIECTBOBAHHUS 3JEKTPUUECKOrO TOKa. McTOuHMKN
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.



Onekrpuueckas nenb. Cuiia Toka. DIEKTpUdecKkoe HamnpsbkeHue. COonpoTUBIIEHUE
MPOBOJHUKA. Y JAEIbHOE COMPOTHUBJIECHHUE BEIIECTBA. 3aKOH Oma JUisl yyacTKa LIETH.
[TocnenoBaTenbHOE U MapaIEIbHOE COEIUHEHNE MPOBOIHUKOB.

PaGota wu MomHOCTH 3JeKkTpuueckoro Toka. 3akoH JDxoymsa—Jlenna.
DNeKTpUuYecKue Lenu U MOTPEOUTENN SJEeKTpUUYECKOl sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHuThl. B3auMoOAEeHMCTBUE NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosje. MarHuTHOE noje 3eMJIM U €ro 3HaYeHHeE s KU3HU Ha 3emiie. OnbIT OpcTena.
MarauTHoe MoJie 3JIEKTPUYECKOro Toka. [IpuMEeHEeHHE 3JIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBME€ MarHMTHOTO MOJIsI HA MTPOBOJHUK C TOKOM. DJIEKTPOJABUTATENIb TOCTOSIHHOTO
Toka. Kcnosib30BaHUE HIEKTPOJBUTaTENe B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

OnbiTel @apajnes. SBieHue diEKTpoMarHuTHOW wuHAyKUMU. [IpaBuno Jlenia.
Onektporenepatop. CrnocoObl MOTYYCHUS DJEKTPUUECKON IHEPTHH. DJIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEII.
YCTpPOMCTBO U IEMCTBUE AIIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUAM 3JIEKTPUUECKOTO MOJIS.

HcTouHnkH OCTOSIHHOTO TOKA.
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JIlencTBUS 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuibl TOKa aMIepMeTpOM.
. I3Mepenune 351eKTpuyecKoro HapsKeHUsT BOJIBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUN.
. BzaumojiericTBre NOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MATHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MArHUTOB.
. OneIT DpcTena.
. MarnuTtHoOe noJsie Toka. DJIEKTPOMArHHUT.
. JlericTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DNEKTpOABUTATENb OCTOSIHHOTO TOKA.
. UccnenoBanue aBIEHUS 3NEKTPOMATHUTHOW UHAYKIIMH.
. OnbiTel @apajes.
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24.

25.

3aBHCHMOCTh  HAINpaBJICHHS HMHIYKIIMOHHOTO TOKAa OT YCJIOBHUH  €ro
BO3HUKHOBCHHUS.
DJEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomot u onvimot.

1.

OnpiThl 1O  HAOMIOAEHUIO  DJIEKTPU3allMM  Tel HMHAYKIMEHW ©  1[pu

CONIPUKOCHOBEHUH.

2. HccnenoBanue JEWCTBUA — BJIEKTPUYECKOTO TOJNS HA MNPOBOJAHUKU U
JIADIICKTPUKHU.

3. COopka u nmpoBepka pabOThl MIEKTPUUECKON LU MOCTOSIHHOTO TOKA.

4. V3MepeHue u peryJimpoBaHUE CUJIbI TOKA.

5. M3mepeHue u perynpoBaHUE HANIPSIKEHUS.

6. HMccnenoBanue 3aBUCHMMOCTH CWJIBl TOKa, HUAYLIETO YEpe3 PE3UCTOP, OT
COINPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOUIAE 3aBUCUMOCTH 3JEKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAJAN MONEPEYHOr0 CEYEHHUs U MaTepuania.

8. IlpoBepka mpaBWia CJIOXKEHHUS HANPSOKEHUH TNPU  MOCIEI0BATEIbHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuna A CUIbl TOKA TMpPU NApaUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Omnpepienienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTHU 3JEKTPUYECKOT0 TOKA, BBIIEIIEMOM Ha pE3UCTOPE.

12. UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 JaMIIOYKy, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3ydyeHre MarHUTHOTO MOJIi MOCTOSIHHBIX MArHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHUH.

16. MccnenoBanue IeMCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJICUCTBUSl KATYIIKH C
TOKOM U MAarHUTa OT CUJIbI TOKA U HAIIPABJICHMS TOKA B KaTYIIIKE.

18. M3yueHue AercTBUS MAarHUTHOTO TTOJISL HA IPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue v u3yueHue padoThl 31€KTPOABUTATENS.

20. U3mepenune KIIJl anexTpoaBuratenbHON YyCTAaHOBKHU.

21. OOBITBl [0  HUCCIEJOBAHMIO  SIBJICHUS  BJIEKTPOMArHUTHOW  HMHIYKIUU:
WCCJIEIOBAHUE U3MEHCHUM 3HAYEHUS U HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pazgen 8. Mexanuueckue siBJ1eHHUs.
Mexannyeckoe  aBmkeHue. MarepuanbHas — Touka. (Cucrema — oTcuéra.
OTHOCHUTENBPHOCTh ~MEXAHWYECKOrO0  JBMUXKEHHS. PaBHOMEpHOE MPAMOIMHEWHOE



nBwkeHne. HepaBHOMepHOe mpsMOiIuHEWHOe nBMKeHUE. CpenHsss W MIHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUYKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMOIMHENHHOE ABMKeHne. CBOOOIHOE TaJIeHHE.
Omnbitel ["anunes.

PaBHOMepHOE JBUXKEHHE MO OKpyxkHOCTH. [lepron u wyactora oOpaleHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiit 3akoH Herotona. Bropoit 3akoH Herorona. Tperuit 3axkoH HeroTona.
[TpuHIMII CyNepno3uLUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWJIa TPEHHUSI CKOJIbKEHUS, Cuja
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHUE CBOOOTHOTO MaJICHUSI.
JIBrxenne miaHeT BoKpyr Comnua. [lepBas kocMmuueckas ckopocTb. HeBecomocTs u
HeperpysKHu.

PaBHoBecue MarepuanbHOM TOukH. AOcomoTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3MeHenwe wummynbca. MMmoynbc cuibl. 3aKOH COXpPaHEHMS
uMIyJibca. PeakTuBHOE JBUXKEHHUE.

Mexanndeckasi pabota ¥ MOUTHOCTb. PaboTa cuil TSXKECTH, yNpyrocTd, TPEHUS.
Cs3p osHeprun u  pabotrel. [loTeHnmanbHass »JHEprusi Tena, MOAHITOIO Haj
IIOBEPXHOCTHIO 3eMJIM. [loTeHuManbHasgs >HEpPrus carou npykuHbel. KnHeTnueckas
sHeprus. TeopemMa O KHHETHYECKOM HHEPrMU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHU.

JHemoncmpayuu.
1. HaOmronenne MeXaHMYECKOTO JIBIDKCHHS Tela OTHOCHUTEIBHO PAa3HBIX Tej
OTCYETA.

2. CpaBHeHHME TyTe€ll W TPAEKTOPUUM JIBUKEHUS OJIHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mmepenne CKOpoCTH U YCKOPEHUS MPSIMOJITMHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBr>xeHHs Tela 0 OKPY>KHOCTH.

HabGmronenre MeXaHWYECKHUX SIBJICHUH, MPOUCXOASIINX B CHCTEME OTCYETA
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHTEIBHO
KaOuHeTa (QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHSI TeJia OT MACChl TeJla U JEUCTBYIONICH HA HETO CHIIBIL.

8. HaOnroneHnue paBeHCTBA CUJI IPU B3AUMOACHCTBUU TEJl.

9. M3meHeHue Beca Tesia pU YCKOPEHHOM JIBH)KECHUU.

10. [lepenaya nmnyIbca npy B3aUMOAEHUCTBUAU TEN.

11. [IpeoOpazoBanus SHEPTUM NPU B3aUMOICHCTBUU TEI.

12. CoxpaHeHHE UMITYJIbCAa TPU HEYIIPYTOM B3aUMOJECHCTBUMN.
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13.
14.
15.
16.

CoxpaHeHHe UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.
HaGnronenre peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKON SHEPrUH NPy CBOOOTHOM NaJACHHUH.

CoxpaHeHrne MEXaHWYECKOW JHEPTUM IIPU JIBHKEHUU TeJla TOJA JACHCTBHEM
OPYKHUHBIL.

Jlabopamopnuie padomut u onvimot.

1.

10.

11.

KonctpyupoBanne TtpakTta s pa3roHa © JaJbHEUIIEro pPaBHOMEPHOIO
JBMO>KEHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WU JBUKEHUS IIapuKa
10 HAKJIOHHOM MJIOCKOCTH.

OmnpeneneHue YCKOpeHUs Tejda TMPU PABHOYCKOPEHHOM JBWKEHUU IO
HaAKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYTH OT BpPEMEHU IMPU PaABHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJbHOW CKOPOCTH.

[TpoBepka TUMOTE3bI: €CJIM IPU PABHOYCKOPEHHOM JBWIKCHHH 0€3 HadalbHOM
CKOPOCTHU TYTU OTHOCATCS KaK psifi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO
JIaBJICHUS.

Omnpenenenue kodphuIMeHTa TPEHUS CKOJTbXKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHIBI TPEHUsI NMPU PAaBHOMEPHOM JIBHIKEHHUM Teja TIO0
TOPU30HTAJILHOMN MTOBEPXHOCTH.

Omnpenenenue padoThl CUIIBI YIIPYTOCTH MPH MOIBEME TPy3a C UCIIOJIb30BaHUEM
HEIOABIIKHOI'O U ITOJBMIKHOI'O OJIOKOB.

N3yueHue 3akoHa COXpAaHEHUS SHEPTUU.

Pa3znen 9. Mexanu4veckue Ko1e0aHUs U BOJIHBI.

Konebarensnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHW: TMEpPHOI,
4acToTa, aMIUIATyJda. MaremaTudeckuii W TOPYKUHHBIA MaATHUKHU. [IpeBpamienue
SHEPTUU TIPU KOJIEOATEITHHOM JIBUYKEHUU.

3aryxatomue konedaHusi. BolHyx)aeHHble KoneOaHus. Pe3onanc. MexaHnuueckue
BOJIHBI. CBOMCTBa MexaHMYEeCKHX BOJIH. [Ipo/ionbHbIE W momepeuHble BOJIHBL. J[muHa
BOJHBI U CKOPOCTh €€ pacrpocTpaHeHus. MexaHu4yecKue BOJIHBI B TBEPAOM TeEJE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka M BbicOTa TOoHA. OTpaxkenue 3Byka. HMHbpasByk u
YIBTPa3BYK.

Jemoncmpauuu.

1.

HaOmronenue xonebaHuii TeEI IOX OEWCTBUEM CHJIIBI TSHKECTH U CHJIBI
YOPYTOCTH.



HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmronenme BIHYKIEHHBIX KOJICOaHHUH U pe30HaHCa.
PacnipocTpanenue npoa0IbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEIIN).
HabmroneHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnuie padomut u onvimot.
1. OmpeneneHue 4acTOThI U MEpHo/ia KojieOaHU MaTeMaTUUYeCKOTO MasTHUKA.
2. OmnpenenieHre 4acTOThHI U IEpHo/1a KOJIeOaHU PY>KMHHOTO MasSTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHO/ia KoJIeOaHUM MOIBEIIEHHOTO K HUTH Tpy3a
OT JIUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TEpHOJIa KOJICOAHUM MPY>XKUHHOT'O MasiTHUKAa OT
MacChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH Teproa KosebaHuil rpy3a, MoABEIICHHOTO K HUTH,
OT MaccChl rpysa.

6. OnBITBI, TEMOHCTPUPYIONINE 3aBUCHUMOCTh Teproaa KojeOaHUuW MNPy KUHHOTO
MasiTHUKA OT MAcCChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3mepeHue ycKopeHusi CBOOOTHOTO MaCHUSI.

Paznen 10. DieKTpOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMAarHUTHOE oJie. DIEKTpOMAarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BoJH. [llkama 3yeKTpoMarHUTHBIX BOJH. Vcmosb3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSA3U.

DneKkTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBolcCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB DJJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOUIBEHOTO

TenedoHa.

Pa3zen 11. CBeToBbBIE IBJICHUS.

JlyueBass moxenb cBera. Mcrounuku cBera. [IpAmMonvMHENHOE pacrpoCTpaHECHUE
ceera. 3armeHuss ConHua u Jlynsl. Otpaxkenue cBeta. [lmockoe 3epkanio. 3akoH
OTPaXEHUs CBETA.

[Ipenomiienue cBeta. 3akoH npenomieHus cBera. [loaHoe BHYTpEeHHEE OTpaKeHHe
cBeTa. Mcrnonp30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xon nyueid B nuH3e. Ontuueckas cucrema ¢goToanmnapara, MUKPOCKOIA U
Tesieckona. ['na3 kak ontryeckas cucrema. biim3opykocTs U TalbHO30PKOCTb.

Paznosxxenune 6enoro ceera B criektp. OnbiThl HptoToHa. CrokeHUe CreKTpaIbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpauuu.



[IpAMonHEHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n3o00paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xoa myueit B cobuparolei JuH3e.

XO0J JIy4er B pacCEUBAIOLLIEH JIMH3E.

[Honyyenue nzoOpaxeHni ¢ TOMOUIBIO JUH3.

[Tpuniun peiictBus ¢doToarnmnapata, MUKpPOCKONA U TEJIECKOIA.

10. Monenb riasa.
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11. PaznoxxeHue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6eyoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHnue 3aBUCUMOCTH Yrja OTPa)X€HHs CBETOBOIO Jiydya OT yrja

naJICHUsI.

2. M3ydeHue xapakTEepUCTUK U300paKEHU MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCHMOCTH yria MPEIOMIIEHUS CBETOBOTO Jyda OT yrjia

NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».

4. Tlonyuenune N300pakeHUM C MOMOIIBIO COOUPAIOIEH JIMH3BI.

Onpenenenne (OKYCHOTO PpACCTOSIHUS M ONTHYECKOW CHIIBI CcOOMparomiei
JUH3BI.

6. OTBITHI 110 PA3NOKEHUIO OEIOT0 CBETA B CIIEKTP.

OneITBl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU HUX HAONIOJACHUHU Yepe3
IIBETOBBIC (DHIIHTPHI.

Pa3znen 12. KBanTOBbBIE SIBJICHHS.

Onwitel  Pesepdopna w mmanerapnas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomenue ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PannoaktuBHOCTE. Ab(ha-, 6eTa- U ramma-uznydenus. CTpoeHue aTOMHOTO sIpa.
Hyxnonnast mogenb atomHoro sapa. M3oronsl. PagnoaktuBHble ipeBpatnenud. [lepuos
MoJypacnaja aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHBl COXPAHEHUs 3apsSJ0BOTO U MAacCOBOTO YHUCEI.
DHeprus CBsi3M aTOMHBIX sijiep. CBsi3b Macchl U 3Hepruu. Peakunu cuHTE3a U JIeNECHUS
anep. Uctrounuku sneprun ConHila U 3BE3.

Snepnas »sHepretuka. JleMCTBUA pAaAMOAKTUBHBIX W3JYYEHHUHW HA JKUBBIC
OpraHu3MBl.

JHemoncmpayuu.

1. CHexTpbl U3JIy4YEeHUS U NOTJIOUICHHUS.

2. CnoexkTpsl pa3IM4HbIX ra30B.

3. CnekTtp Bogopoaa.



4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3TYyUYEHUN.

6. Perucrpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUS.

2. HccnenoBanue TpEeKOB: WU3MEPEHHE HHEPTrUM YACTULBI MO TOPMO3HOMY ITYTH

(mo ororpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTENHHO--00001IAIONINI MOJYJIb NMpEJHA3HAYEH /JI1 CUCTEMAaTU3alMh U
000011IeHNs] TPEIMETHOTO COAEPKAaHUS U OMbITA JEATEIbHOCTH, MPUOOPETEHHOTO MpHU
U3yYeHHH BCero Kypca (U3MKHA, a Takke [ TOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY »JK3aMeHy Mo (u3uke sl oOydaroluxcsi, BBIOPABIIUX 3TOT
y4eOHBIN mpeaMer.

[Ipy w3yyeHUM JAHHOTO MOAYJS PEATU3YIOTCA M CUCTEMATU3UPYIOTCS BUIBI
JESTENBHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JIOCTHKEHHE MPEAMETHBIX H
MeETanpeIMETHBIX IJIAHUPYEMBIX pe3yJbTaToB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUW TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3UUYECKUE SBICHHUS,
OPUMEHAS TOJYyYEHHBbIE 3HAHUA, pelaTh 3a/Jadyd, B TOM YHCIE KA4YE€CTBEHHBIE U
AKCHEPUMEHTAIbHBIE.

[IpyHUMNINANBHO AESATEIBHOCTHBIM XapakTep AAHHOTO paslielia peanu3yercs 3a
C4€T TOTO, YTO OOYYAIOIIHECS BBHIMOIHSIIOT 3a/1aHMs, B KOTOPBIX UM IIpeajiaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHI paclo3HaBaTh U HAYYHO OOBICHATH (HU3UUYECKUE
SIBIICHUS B OKPYKaIOIIEH IPUPOJE U TTOBCETHEBHOM KU3HMU;

MCIIOJIb30BaTh HAy4YHBIE METOAbl HWCCIEAOBaHUS (PUINYECKUX SBICHUH, B TOM
quclIe JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUsI TEOPETHUECKUX BBIBOIOB;

OOBSICHATH Hay4HbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUHM, HalpuMep, MPaKTUYECKOTO HCIOIb30BaHUSl PAa3IMYHBIX HCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA NPEBPALLIECHUS M COXPAHEHHs BCEX W3BECTHBIX BHUJIOB
SHEPrUu.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢pu3uku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs HAIpPaBICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX
PE3YIBTATOB.

B pesynbrare uzydyenusi (U3MKU Ha YpOBHE OCHOBHOTO OOIIEro O0Opa3oBaHUS y
oOyyaroiierocst 0ynyT chopMUpOBaHbI CAEAYIONINE TUYHOCTHBIE PE3YyJbTAThl B YACTHU:



1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:

— IPOSABIICHUE HHTEpPECa K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(u3nUeCcKOl HAyKu;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TFOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYKJI€HHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpOOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUU
buzuky;

— OCO3HAaHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHUUIIOB B JIESITEIbHOCTH
y4E€HOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSITUE OCTETUYECKUX KayecTB (PU3NYECKOW HayKH: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

— OCO3HaHHE IIEHHOCTU (PU3NYECKON HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHENIIEH COCTABISAIOIIEN KYIbTYpbI;

— Dpa3BUTHE HAy4yHOM IIOO03HATEIBLHOCTH, MHTEpPECa K HCCIIEeI0BATEIbCKOM
NEeATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOYYHS:

— OCO3HAaHHME IEHHOCTH Oe3omacHOro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXXKHOCTA TpaBWJI O€30MACHOrO0 TOBEJACHUS HA
TpPaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAalTHUX YCIOBUAX;

— ¢c(popMHPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHKE CBOETO MpaBa Ha OIIMOKY U
TaKOI0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTUBHOE Yy4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3a1ad (B paMKax CEMbHU,
o0pa3oBaTeIbHOM OpraHU3allii, ropoja, Kpas) TEXHOJOTHYECKOW W COIHMAIbHOU
HaIpPaBJICHHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3MUECKUX 3HAHMIA;

— UHTEpEC K NPAaKTUYECKOMY M3YUECHHUIO MPO(ECCHii, CBA3aHHBIX C (PU3UKOM;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

— OpHEHTaIUsl Ha IPUMEHEeHHEe PU3NYECKUX 3HAHUM Ui peleHus 3a1a4d B 001acTu
OKPYKaIOLIEN Cpelbl, IUIAHUPOBAHMUS IIOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
MOCTIEICTBUI JIJIsI OKPY’KAIOIIEN CPEbI;

— OCO3HaHUE IJIO0ANBHOIO XapakTepa SKOJIOTMYECKHX HpodieM U NyTel Hux
peleHns;

8) ananTanum K U3MEHAOIUMCH YCJIOBUAM COLHAJBHOW M NPUPOJIHOM Cpelbl:
— HOTPEOHOCTh BO B3aUMOJCIHCTBUU NPHU BBINOJIHEHUU HUCCIEIOBAHUN U IPOEKTOB
(pu3HUecKOi HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;



e — IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO IESITENBHOCTD;

e — NOTpeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOPMYIUPOBATH
UJIeH, IOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — oco3HaHHE AeHUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEM B 00jacTu
buzuky;

e — IUTAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

e — CTPEMJICHME aHAJU3UPOBATh U BBISBISTH B3aUMOCBSI3U MPUPOABI, OOLIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHUEM (HU3HUECKUX 3HAHUIA;

e — OLIEHKA CBOUX JEHCTBUM C YUYETOM BIMSHUS HA OKPYKAIOLIYIO CPENY, BO3MOMKHBIX
rJ1I00JIbHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOCHHS MpOrpaMMBI MO (U3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOyuaromerocss OyayT  chOpMHpPOBaHBI  MeTamnpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIONINE IMO3HABATEIbHBIE YHUBEpCAIbHBIC Y4YeOHBIC ICHCTBHSA,
KOMMYHHKATHBHBIE YHUBEpCaJIbHbIE y4ueOHbIe neicTBus, peryasTUBHBIC
yHUBEpCaJIbHbIE YUeOHBIE 1eHCTBHUS.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBblie Jiorn4ecKkue 1ecTBUA:
¢ BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUN);
e YCTAHABJIMBATh CYIIECTBEHHBIH TMpHU3HAK KiIacCU(PUKAIMK, OCHOBAHUSA IS
0000I1IeHNS U CpaBHEHUS,
¢ BBISIBISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B paccMaTpuBacMbIX (haKTax,
JAHHBIX W HAOJIOICHUSAX, OTHOCAIINXCS K (PU3NUSCKUM SBIICHUSIM;
¢ BBISIBJISITh PUINHHO--CJICICTBEHHBIE CBS3U IIPU M3YYCHUN (PU3UUCCKHUX SBIICHHI
U TPOIIECCOB, [IeJIaTh BBIBOJABI C HCIOJB30BAaHUEM JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOYEHUW, BBIJBUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bU3UIECKUX BEIINYNH;
e CAMOCTOSITEJIbHO BBIOMpPATh CHOCOO penieHus: y4eOHOM Qu3nueckor 3amadu
(cpaBHEHHE HECKOJIBKMX BapHAHTOB PEIICHUS, BHIOOP HAMOOJIEE IMOIXOISIIETO
C Y4ETOM CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).
Ba3oBble nccienoBaTebcKue aeiicTBUS:
e ICTIOJIb30BaTh BOMIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
¢ IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIICHHOMY IUJIaHY OTIBIT, HECIOXKHBIN
(bU3UYECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCEIOBaHNE (PU3MYECKOTO SBJICHUS,
¢ OIICHWBATh HA MPHUMEHHUMOCTh W JIOCTOBEPHOCTH MH(OPMAIIHIO, TTOIYYCHHYIO B
X0J1€ UCCIICIOBAHUS UIIM SKCIIEPUMEHTA;



e CAaMOCTOSITENILbHO (OPMYJIUPOBAaTh OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTaMm
MPOBEIEHHOTO HAOIIOACHHUS], OIIbITA, UCCIIEOBAHUS;

e IPOTHO3UPOBATh BO3MOYKHOE JajibHEHIIee pa3BUTHE (PU3UUYECKUX MPOLIECCOB, a
TaK)K€ BBIJBUTaTh MPEANOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

o IPUMEHATH PA3JIUYHbIE METOJIbl, HHCTPYMEHTHI U 3aMPOCHI NMPU MOUCKE U 0TOOpE
uHGOpMAIMK WM JAHHBIX C Y4YETOM MpPEUIOKEHHON Yy4deOHOU (u3nyeckoi
3a/1auu;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh U  HMHTEPIPETUPOBATH HMHPOPMALIUIO
Pa3IUYHBIX BUIOB U (JOPM IPEACTABICHHUS;

e CAMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (pOpMY MpelcTaBieHuss HHPOPMALIUU
U WLTIOCTPUPOBATH pelIaeMble 3a7a4d HECIOXKHBIMU CXeMaMu, JAHarpaMMaMu,
UHOM rpaduKoi U UX KOMOUHALIMSIMHU.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

*B X0/ie 00CYXXJIeHUs1 Y4eOHOro Marepuaa, pe3yiabTaToB JJaOOPaTOPHBIX paboT U
IIPOEKTOB 337aBaTh BOMPOCHI MO CYIECTBY 00CYK/1aeMON TEMbI U BBICKAa3bIBATh
Ujiey, HalleJIEHHbIE Ha pelIeHre 3aJaui U MojAepkKaHue OJaroxenaTelbHOCTH
OOIIIEHHS;

* COMOCTABIIATh CBOM CYXKIEHHS C CYXICHUSAMHU JAPYTMX YYACTHUKOB JIHAJIOTA,
0OHapy’KHUBATh Pa3IMUUE U CXOJACTBO MO3UIIHIA;

e BBIPA)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

e yOJINYHO TPEACTABIATh PE3YyJAbTaThl BBIOJHEHHOTO (DU3UYECKOT0 OIbITa
(9KCIIEpUMEHTa, UCCIIeIOBaHNUs, IPOCKTA);

e[IOHMMaTh W WCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYAIBHOU
paboThI MPU PEIICHUH KOHKPETHON (PU3UIECKOM TPOOIIeMBbI;

e IPUHUMATh €U COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATH EUCTBUS IO €€
JOCTH)KEHUIO: paclpeleNiiTh poJid, OOCYXKAaThb MPOLECCHl U Pe3yIbTaThl
COBMECTHOH pabOTHI, 000011aTh MHCHHUS HECKOJIBKUX JTFOJICH;

* BBITIOJTHSITH CBOIO YacTh Pa0OTHI, JOCTHTasi KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOM JCHCTBUSI C APYTUMU WICHAMU KOMAH/IbL;

¢ OI[CHWBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOMUN MPOAYKT MO KPUTEPHSM,
CaMOCTOATEIHLHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUA.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH

Camoopranusanus:
e BBISIBJISITh MPOOJIEMBbl B JKM3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOUIUX IJIs
peleHus pU3NUeCKuX 3HaAHUM;



¢ OPDUEHTHPOBATbCA B PA3JIMYHBIX  MOAXOJAaX  NPHUHATUS  PEIICHHI
(MHOIMBHUIyallbHOE, TPUHATHE PELIEHUS B TpYyNIe, MPUHATUE pEUICHUH
rpynmnoim);

¢ CAMOCTOSITEJIBHO COCTaBIISATh AJITOPUTM pellIeHUsT PU3NYECKOM 3a/1aun WK IJIaHa
UCCIIEIOBAHUA €  Y4YETOM  HMMEIOIIMXCA  PECYypCOB M COOCTBEHHBIX
BO3MOXKHOCTEW, apryMEHTUPOBATh MpeJjlaraéMble BAPUAHThI PEIICHHUI;

e IeTIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLIEHKY CUTyallMu U NpeJjiararh 1jiaH e€ U3MEeHEHNUS,

¢ OOBACHATH MPUUYUHBI TOCTUKEHUS (HEJOCTHKEHUS) pPe3yJIbTaTOB JEATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

*BHOCUTb KOPPEKTHBBI B JESATENBHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS
($U3MUECKOro MCCIe0BAHMS UM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
WU3MEHMBIINUXCS CUTYaIUH, YCTAHOBICHHBIX OMIHUOOK, BO3HUKIIUX TPYAHOCTEH;

¢ OLIEHUBATh COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUSIM;

e CTaBUTh c€0s Ha MECTO JAPYroro 4ejloBeKa B XOJI€ CIOpa WIHM JAUCKYCCUU Ha
Hay4YHYIO TeMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYyroro;

e IPU3HABaTh CBOE MpaBO Ha OMMOKY IpPU pEIICHWH (PU3MYECKUX 3a7ay WU B
YTBEPXKICHUAX HA HayYHbIE TEMbI M TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOydeHus B 7 KJacce NMPEeIMETHBIC Pe3yiIbTaThl HA 0Aa30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUI:

* HICIIOJIF30BaTh TMOHATHS: (U3MUYECKUE W XUMHYECKHE SIBJICHUsS, HAOIIOJICHUE,
OKCIIEPUMEHT, MOJIeb, THUIIOTE3a, CIWHUIBI (PU3NICCKHX BEIUYHH, aTOM,
MOJIEKyJla,  arperaTHbleé  COCTOSIHMS ~ BemecTtBa  (TBEpIoOE,  JKUIKOE,
ra3oo0pa3Hoe), MEXaHHYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPAeKTOpHs, paBHOACUCTBYIOIIAs cwia, naedopmaius
(ympyrasi, TuracTudeckasi), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

epaznmuyaTh sBIeHUA (nudQy3usi, TEMIOBOE [BIKCHHWE YACTUI[ BEIIECTBA,
paBHOMEpPHOE TBUKEHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIHS,
B3aMIMOJICHCTBHE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEINIEHHON OCHIO
BpallleHUsI, Tepeaadya NaBIICHUS TBEPIBIMU TEJaMH, >KUJIKOCTIMU W Ta3aMH,
aTMoc(epHOe JaBJicHIE, IUNIABAHKUE TeJl, TPEBPAIICHUS MEXaHUUECKOW YHEPTUH)
M0 ONWCAaHWI0 WX XapaKTePHbIX CBOWCTB HW HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

e PACIIO3HABATH MPOSIBJICHUE HM3YYCHHBIX (PU3MUECKHUX SIBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHClie (DU3UYECKUE SBICHUS B MPHUPOJC: MPUMEPHI TBIKEHUS C
Pa3TUYHBIMUA CKOPOCTSMH B JKMBOW W HEXKHBOW MPHUPOJE, NCUCTBHE CHJIIBI



TPEHUsI B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EPHOro IaBIEHUS Ha KUBOU
OpraHu3M, IJIaBaHUE PbHIO, pblUard B TeJI€ YeJOBEKa, MPU 3TOM IEPEBOIUTH
MPaKTUYECKYI0 3a/layy B Y4YeOHYIO, BBIICNATh CYIICCTBEHHBIC CBOWCTBA
(mpu3HaKM) PU3NYECKUX SBJICHUN;

¢ ONUCHIBATh M3YUYCHHBIE CBOMCTBA Tel W (PU3NUECKUE SBICHUS, HCIOIL3YS
dbuznveckue BeIMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MYTh,
CKOPOCTh, CpPEIHSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSXKECTH, BEC Teja, Cuja
TpeHus, NaBjieHue (TBEPIOTO Tela, >KUIKOCTH, ra3a), BHITAJKUBAIONIAS CHIIA,
MexaHuueckasi paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIbI, KO3(PHUIIUEHT
MOJIE3HOTO JEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U MOTEHIIMAIbHAS YHEPTHUs ),
IpU ONHCAHUU TPABUIBHO TPAKTOBATh (DU3MYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYUH, HUX OOO3HAYCHUS W EAUHUIBI (PU3NUYECKUX BEIUYUH, HAXOJUTh
dbopmynbl, CBS3BIBAIONIME JaHHYIO (U3WYECKYH BEJIMYMHY C JPYTHMU
BEeJIMYMHAMH, CTPOUTHh TpaduKU H3YYECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX
BEJIUYUH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBIICHUSI M TPOIECCHI, HUCIIOIB3YsI
npaBujia CI0KEHUs CHII (BIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackars,
3aKOH Apxumena, MPaBWIO pPaBHOBeCHs pblyara (0J0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXpPaHEHMUS MEXaHWYECKOW HHEPruM, MpH OSTOM JIaBaTh
cloBecHYIO (OPMYJIHUPOBKY 3aKOHA M 3allUChIBATh €ro MaTeMaTHYeCKOe
BBIpaKCHUE;

¢ O0BSACHATh (PU3UYECKHUE SBICHUS, IPOIIECCH U CBOWCTBA TEJI, B TOM 4YHCJIE U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYHMHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTHYECKHX
maroB Cc omopod Ha 1-2 W3y4YeHHBIX CBOHCTBA (UBHMUYCCKHUX SIBJICHUMH,
(du3MUECKNX 3aKOHA WM 3aKOHOMEPHOCTH;

epemaTh pacuy€THbIC 3a7a4dl B 1—2 JEWCTBUS, MCTOJIB3YS 3aKOHBI W (DOPMYIIBI,
CBsI3BbIBarONINE (PU3MUECKUe BEJIMYHMHBI: Ha OCHOBE aHAIM3a YCJIOBHS 3aJa4d
3aMHUChIBaTh KPaTKOE YCJIOBHE, TOJACTABIATh (DU3MUYECKHUE BEIUYUHBI B
dbopMynbl W  TPOBOAWUTH pacu€Thl, HAXOAUTh CIPABOYHBIC JIAHHBIEC,
HEOOXOIMMBIE NIl PeIIeHUs 3a]lad, OIEHWBATh PEATUCTUYHOCTH MOTYyYEHHOUN
(bH3UIECKON BEIMUNHEI;

e PaCIiO3HaBATh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPH TOMOIIN (HU3UIECKUX
METOJOB, B ONMKHCAHUU UCCIEIOBAHUS BBIICIATH MPOBEPIEMOE MPEANOT0KEHUE
(rumoTe3y), pa3nuyuarh W HUHTEPHPETUPOBATH IMOJYYEHHBIA PpE3yJbTarT,
HaXOJIUTh OLIUOKHU B XOJI€ OIbITA, AENaTh BEIBOJABI 10 €r0 pe3yJbTaTaMm;

e IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Ten: (OpPMYJIHUPOBATH MPOBEPSAEMbIE MPEANONIOKEHUS, COOUpaTh



YCTAHOBKY U3 TMPEJIOKEHHOTO OO0OpYJ0BaHMUsI, 3alUChIBATh XOJI OMbITA U
bopMyIHUpPOBATH BHIBOJIBI;

* BBITMIOJIHATH MPSIMbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHM, MacChl Teya, 00BhEMA,
CUJIBI M TEMIIEPATYpPhl C UCIOJIL30BAHNEM aHAJIIOTOBBIX U HUQPPOBBIX TPUOOPOB,
3aMMChIBaTh TOKa3aHUs MpPUOOPOB € y4E€TOM 3aJlaHHOM  aOCOJIOTHOU
IIOIPEIIHOCTH U3MEPEHUN;

¢ IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DU3NYECKOW BEIMYMHBI OT
JIpPYrol C UCHOJIb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JIBHXKYILIETOCSI TeJla OT BPEMEHM JABWIKEHUS Teja, CUJIbl TPEHUS
CKOJILXKEHUSI OT Beca Tejla, KayecTBa OOpabOTKM TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIONIAAd CONMPUKOCHOBEHUS TEJ, CHIIbI
yOPYroCTH OT YMJIUHEHHUS TMPYKUHBI, BBITAJKUBAIOIICH CUJIIBI OT 00BEMa
NOTPYXKEHHON YacTH TeJia U OT IJIOTHOCTH KHIAKOCTH, €€ HE3aBUCHMOCTU OT
IUIOTHOCTH Tela, OT TJIyOWHBI, Ha KOTOPYI TOTPYKEHO TEeIO0, YCJIOBHUH
TJIaBaHUsI TEJ, YCIOBUWM paBHOBECHUS pbluara W OJIOKOB), y4acTBOBaThb B
IJIAHUPOBAHUU y4E€OHOTO HUCCIEOBaHUs, COOMpaTh YCTAHOBKY U BBITIOJHSTH
U3MEpEHUs, Clenys TMpeUIoKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJE MPEAJIOKEHHBIX
TabJIUIl U TpadUKOB, A€NaTh BEIBOABI MO pe3yIbTaTaM MCCIEIOBAHUS;

* IPOBOJIUTh KOCBEHHBIE M3MEPEeHHs (HPU3UUECKUX BEIUYUH (IUIOTHOCTH BEIECTBA
KUIOKOCTU U TBEPIAOTO TEja, CHJIA TPEHUSI CKOJIbXKEHUS, NABICHHUE BO3AYyXa,
BBITAJIKABAIOIIAsl CHJIA, JEHCTBYIOIIAs HAa MOTPYKEHHOE B JKUIKOCTh TEJIO,
KO3} (UIIMEHT TOJIE3HOTO  JEUCTBUS  TPOCTHIX  MEXaHU3MOB),  CIEIys
NPEIJIO)KEHHON WHCTPYKIIMU: TP BBITIOJHEHUH HM3MEpPEHUN  coOupath
AKCHEPUMEHTAIBbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIMYHHBI;

eCcOOMIONATh TpaBWia TEXHUKH OE30MAaCHOCTH MpuU padoTe ¢ 1abopaTopHBIM
000pyT0BaHUEM;

e YKa3bIBaTh TMPHUHIIMIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMeTp, pbIyar,
MIOJIBWDKHBIN M HETIOJIBUKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e XapaKTepHU30BaTh MPUHIUIIBI JACHCTBUS U3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOUCTB C OMOPON HA UX OMHUCAaHUS (B TOM YHCIIE: TOAIIUITHUKHA, YCTPONUCTBO
BOJONPOBOJIA, THAPABINYECKUN MPECC, MaHOMETP, BBICOTOMEP, MOPIIHEBOU
HACcOC, apeoMETp), MCIOJIb3ysl 3HAHUS O CBOMCTBaX (DU3UYECKHUX SIBICHUU U
HEeoO0XouMble (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOJIUTH MOPUMEPHI (HAXOAUTH WH(MOPMALMIO O OpUMEpax) MPAKTUYECKOTrO
WCIOJIb30BaHusl PU3NUECKUX 3HAHUU B MMOBCEAHEBHOM KU3HU sl 0OecrieYeHust
0€30MacHOCTU MpU OOpalIeHUH ¢ TPUOOpPAMU U TEXHUYECKUMU YyCTPONCTBAMU,



COXpaHEHHMS 370POBbsI U COOJIIOACHUS HOPM 3KOJIOTMYECKOTO TMOBEICHUS B
OKPYKAIOIIEU CPEAE;

e OCYIIECTBIIATh OTOOP UCTOUYHUKOB MHPOpMaIuu B MIHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMUXCS 3HAHUM U MYyTEM
CpaBHEHMsI PA3JIMYHBIX HMCTOYHMKOB BBIJACIATh HWH(OpMaAIMIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MIIU MOKET OBITh HEIOCTOBEPHOM;

¢ HICTIOJIb30BaTh MPU BBIMOJHEHUM YUYE€OHBIX 3aJlaHUN HAYy4YHO--TIOMYJISPHYIO
JIUTEPATYypy (PU3MUECKOTO CONIEpKAHUS, CIPABOYHBIE MAaTepUalbl, PECYpPChHI
cetu  UMuTepHer, BiajeTh npuéMaMu  KOHCIIEKTUPOBAHMUSI  TEKCTa,
npeoOpazoBaHusi UHPOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
2-3 UCTOYHUKOB HHPpOpMAIUU (PUHMUYECKOTO COJCpKaHUs, B TOM YHUCIE
nyOJMYHO JIeJIaTh KpPAaTKHUE COOOIICHHS O pPe3ysibTaTax MPOEKTOB WM YYCOHBIX
UCCJIEIOBAaHUN, TIPH ATOM TPaMOTHO HCIIOJB30BaTh M3YYCHHBIN MOHSITHHHBIN
amnmapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHE NMPE3CHTAIIUCH;

eTIpU BBHINIOJIHEHUW Y4YEOHBIX TIPOCKTOB M HCCIEJOBAHUM pPACIPENeaTh
00S13aHHOCTH B T'PYIIIIE B COOTBETCTBUU C MOCTABJIEHHBIMU 3aJja4aMU, CIIETUTh
3a BBITIOJIHEHHEM IIJIaHa JIEMCTBUI, aleKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJl
B JEATEIbHOCTh T'PYNIbl, BHICTPANBAaTh KOMMYHUKATUBHOE B3aWMOJECHCTBUE,
YUHTHIBas MHEHUE OKPYKAIOIIUX.

K xoniy oOydyeHuss B 8 kjiacce mpeIMETHBIE Pe3yibTaThl Ha 0Aa30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

* ICII0JIB30BaTh MOHITHUS: MAacca U pa3Mepbl MOJIEKYJI, TETUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMop(dHbIe
T€Ja, HACBHIIEHHBIA U HEHACBIIIEHHBIN Map, BIaXXHOCTh BO3/1yXa, TEMIEpaTypa,
BHYTPEHHS JHEPIHs, TEIUIOBOW JBUIaTElb, 3JEMEHTAPHBIM SIICEKTPUUYECKUN
3apsii, DJIEKTPUUECKOE TI0JIe, MPOBOJHUKUA U JIUAJIEKTPHUKH, TMOCTOSHHBIN
ANEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;

e pa3IMYATh SIBJICHUS (TEIJIOBOE PACHIMPEHUE U CKATHE, TEIUIONepeaya, TEII0BOe
paBHOBECUE, CMAUYMBAHUE, KANWUISIPHBIC SIBIICHUS, UCIApEHUE, KOHJICHCAIIUs,
IJIaBjeHUe, Kpuctajum3anusi (OTBEplEBaHUE), KWUIEHUE, Temlonepeaaya
(TeIONpPOBOAHOCTh,  KOHBEKILMS,  W3JIy4Y€HHE),  dJEKTpu3auus  Ted,
B3aUMOJCHCTBHE 3apsiioB, JCHCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJCUCTBUE MAarHUTOB, JACHCTBUE MArHUTHOTO TMIOJs Ha
MPOBOJHUK C TOKOM, OJJIEKTPOMAarHWTHAasT MHAYKIMUS) MO OMNHCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIONIUX JaHHOE
dbu3nYecKkoe SABICHUE;

e pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3UYECKUX SIBJICHUN B OKpYKalolleM
MHUpE, B TOM uuclie (u3nuecKkue SBJICHUS B NPHUPOJIC: MOBEPXHOCTHOE



HATSOKEHHE W KalMWJUISIpHBIE SIBIIGHHST B MPHUPOJIC, KPUCTAUIBI B MPUPOJE,
m3nydyenne CoaHua, 3aMep3aHue BOAOEMOB, MOpPCKuE Opu3bl, 0Opa3zoBaHUE
pOCBl, TyMmaHa, WHEs, CHera, »JJIEKTpUYEeCKUEe sBIEHUS B aTMmocdepe,
AIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE T0JIE 3eMJIH, APEeid MOTIOCOB,
pOJIb MAarHUTHOTO TOJIA JJISI KU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, MPU ITOM
NEepPEBOAUTh MPAKTUYECKYIO 3aJadyy B Yy4e€OHYIO, BBIJCIATH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKH) PU3HUUECKUX SBIICHUM;

¢ ONUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (PUIMUECKUE SBICHUS, MCHOJIb3Ys
dbuznyeckue BENMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI JSHEPrusi, KOJIUYECTBO
TEIJIOTHI, YelIbHAs TETJIOEMKOCTh BEIIECTBA, YJeIbHas TEIUIOTA TUIABJICHUS,
ylleIbHas TeIioTa MapooOpa3oBaHusl, yAelbHas TEIUIOTa CrOpaHUs TOILUIMBA,
KOO PUIIMEHT TIOJE3HOr0 JICUCTBUS TEIUIOBOM MAIIWHBI, OTHOCHUTEJIbHAs
BJIQXKHOCTh BO3/yXa, DOJEKTPUUYECKUU 3apsil, CHUJIa TOKa, DIIEKTPUUYECKOE
HaIpsDKEHUE, CONMPOTHBJICHWE TMPOBOJHUKA, YJEIbHOE CONPOTHUBIICHUE
BEIIeCTBa, pPaboTa W MOIIHOCTh OJJICKTPUUYECKOTO TOKA), MPH OIMHUCAHUHU
NpPaBUIBHO TPAaKTOBaTh (UBHUYECKUM CMBICT HCIOJb3yeMbIX BEJIHUYMH,
0o00O3HaueHUsT W EeIUHUIBI (U3HMYECKUX BEIUYHH, HAXOIUTh (QOPMYIIHI,
CBS3BIBAIONINE JaHHYIO (U3MUECKYI0 BEIUYHHY C JIPYTMMHU BeJIMYHWHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

e XapaKTEPU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS W MPOLIECCHI, UCIOIb3YS
OCHOBHBIE  TOJIOKEHUSI MOJIEKYISIPHO--KUHETHYECKOM TEOpUH  CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPHO3ULIUH T0JIEH (HAa KaYECTBEHHOM YpPOBHE), 3aKOH
coxpaHeHHMs 3apsia, 3akoH Oma i ydacTka uenu, 3akoH Jlxoyns—JIeHua,
3aKOH COXpPAHEHUs JHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

¢ 00BACHATH (PU3UYECKHE MPOIIECCH U CBOWCTBA TEJ, B TOM YHCIICE U B KOHTEKCTE
cUTyauuin MPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITh
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE M3 |—2 JOTHYECKUX
mlaroB ¢ omopoil Ha |—2 U3Y4EeHHBIX CBOWCTBA (PU3UUYECKHUX SBIICHHMH,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

epemaTh pacuy€THBIC 3a7a4ll B 2—3 JCWCTBUS, WCTOJIB3YS 3aKOHBI W (HOPMYIIBI,
CBSI3bIBAIOIINE (PU3MYECKHE BEJIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJa4u
3alUChIBATh KPATKOE YCJIOBHUE, BBISBISTH HEIOCTATOK JAHHBIX JIA PEIICHUs
3a/lauu, BBHIOMpPATh 3aKOHBI W (POPMYINBI, HEOOXOAMMBIE IJsi €€ pEeIICHUs,
MPOBOJUTh Pacu€Tbl W CpaBHUBATh TMOJYYEHHOE 3HAauYCHHE (PU3HUUECKOU
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIU (PU3NYECKHUX
METOJIOB, HCIIOJIb3ysl OIKHCAHUE UCCIEJOBAHUS, BBIICIATH MPOBEPSEMOE



MPEANOJIIOKEHNE,  OLEHUBATh  MPABUJIBHOCTh  MOPSJAKA  MIPOBEACHUS
WCCIIETIOBAHUS, J1€J1aTh BHIBO/IBI;

¢ IPOBOJIUTH OMBITHl MO HAOMIOMCHUIO (U3UYECKUX SIBICHUN WIH (DU3NUECKUX
CBOMCTB Tel (KamWJUISIPHbBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHHsI BO3JyXa OT €ro
00b€Ma, TeMmepaTrypbl, CKOPOCTH Mpollecca OCThIBAaHUS W HArpeBaHUs NpHU
U3JIY4YeHUU OT IIBETa M3Jydaromiei (MOrJIomarolieil) moOBEpXHOCTH, CKOPOCTh
UCIIapEHUs BOJBI OT TEeMIEpaTyphbl KUAKOCTA W IUIOMIAJAM €€ MOBEPXHOCTH,
JMEKTpU3alus  Tel W B3aUMOJCHUCTBUE  DJIEKTPUYECKUX  3apsJIOB,
B3aUMOJICHCTBHE TMOCTOSSHHBIX MArHUTOB, BU3Yyalu3alldsg MAarHUTHBIX TMOJEH
MOCTOSIHHBIX MarHUTOB, JACHCTBHS MArHUTHOTO TOJI HA MPOBOJAHUK C TOKOM,
CBOMCTBa AJICKTPOMArHuTa, CBOMCTBA SJIEKTPOJBUTATEINIS MOCTOSHHOTO TOKA):
dbopMynUpoBaTh TMPOBEPSEMBIC TMPEANOIOKEHUSI, COOUpATh YCTAHOBKY U3
IPEIJIOKEHHOTO 00OpYJOBaHUS, OIUCHIBATH XOJ OMbITa W (HOPMYIHPOBATH
BBIBOJIBI,

¢ BBITIOJIHATh TPSIMbIE U3MEPEHUS TEMIIEPaTyphbl, OTHOCHUTEIbHOW BIIAXKHOCTH
BO3]1yXa, CHUJIbI TOKA, HAMPSDKEHUS C UCTIOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YJbTAThl UBMEPEHUN C YUETOM
3aJ1aHHOM a0COJIOTHOM MOTPEIIHOCTH;

¢ IPOBOJIUTH HCCJIEJOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIUYUHBI OT
JIPYrof C MCIOJIB30BAHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh COITPOTUBIICHUS
NPOBOAHUKA OT €ro AJWHBI, TUIOMIAJAN TOMEPEYHOrOo CEYEHHsS U YACIBHOIO
COMPOTHBIICHHUS BEIIECTBA NPOBOJHUKA, CHJIBI TOKa, UAYIIEro dYepe3
IPOBOJHUK, oT HaTPSIKEHUS Ha MIPOBOJIHUKE, UCCJIeIOBAaHUE
MOCIIEIOBATEIBHOTO U MapajuIebHOTO  COCAMHEHHH  MPOBOJAHHUKOB):
IUTAHUPOBATh UCCIEAOBaHUE, COOMpATh YCTAHOBKY W BBITIONHATH M3MEPEHUS,
cienysi TPENJIOKEHHOMY IUIaHy, (UKCHPOBATh pPe3yJdbTaThl TMOJTYyYEHHOUN
3aBUCUMOCTH B BHUJE TaOJWIl M TPaQUKOB, JIeNIaTh BBIBOIBI MO pPE3yJbTaTaM
UCCIIEJOBAHUS;

e POBOJIUTh  KOCBEHHBIE  W3MEpeHUs  (U3NUECKHX BeNMWYMH  (yAelbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHWE MPOBOJHUKA, pab0Ta U MOITHOCTH
ANEKTPUUYECKOTO TOKA): MJIaHUPOBATh U3MEPEHUS, cobuparhb
AKCHEPUMEHTAIbHYIO YCTAHOBKY, ClIelys MPEAJIOKEHHONM WHCTPYKIUHU, U
BBIYHCIISITh 3HAUEHUE BEITUYUHBI;

eCcOOMIONATh TpaBWjIa TEXHUKH OE30MaCHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e XapaKTepHU30BaTh MPUHIIUIIBI JACHCTBUSI U3YUYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOUCTB C OMOpPOM HA HUX OmucaHusi (B TOM 4YHUCJE: CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMmepMETp, BOJBTMETP, CUETUUK
ANEKTPUUYECKON PHEPTHH, BIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpEBATEIbHBIC



AAEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
AIEKTPOMArHUT, AJIEKTPOJIBUTATENIh MOCTOSIHHOTO TOKA), UCIOIb3ysl 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SBICHUM MU HEoOXoauMmble  (U3UUYECKHUE
3aKOHOMEPHOCTH;

e Pacro3HaBaTh MPOCThIC TEXHUUECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI 10
cXxeMaM M CXEMaTHU4YHBbIM pPHUCYHKaM (CKUJIKOCTHBIM TEpMOMETp, TEPMOC,
NICUXPOMETp, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMBbI AJEKTPUUECKUX IEMel ¢ MOCIeN0BATeIbHBIM U
napajuieIbHbIM COEJMHEHHEM DJJIEMEHTOB, pasjinuasi YCJIOBHbIE 00O3HAUYCHUS
AJIEMEHTOB JJIEKTPUUECKUX IIETIeH;

e IPUBOJIUTH TPUMEPHI (HAXOAUTh WH(MOPMAIMIO O MHpUMEpax) MPaAKTUHYECKOTrO
UCITIOJIH30BaHUS (PU3UUECKUX 3HAHUHN B TTOBCEITHEBHOM KU3HU JJI1 00ECTICUCHUS
0€30MacHOCTU TIpU OOpaIeHuH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPONUCTBAMH,
COXpaHEHHMS 370pOBbsi M COOJIFOJCHUS HOPM 3KOJIOTHYECKOTO TOBEICHHS B
OKpYXalollen cpeje;

¢ OCYIIECTBIIATh MOUCK UHPOpPMAIUU (PU3HUECKOTO coaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOUIUXCS 3HAHUHM W MYTEM CpaBHEHUS JIOMOJHUTEIHHBIX
UCTOYHUKOB BBIICNATh HH(OPMAIINIO, KOTOpas SIBISETCS MPOTUBOPEUYUBON WU
MOJKET OBITh HEJJOCTOBEPHOM;

¢ ICTIOJIb30BaTh IMPU BBIMOJHEHUH YUYEOHBIX 3alaHUi  HAyYHO--TIOMYJISPHYIO
auTepaTypy (U3MYECKOro cojep)KaHus, CHpPaBOYHBIE MaTepuUalbl, PECYpChl
cetu  UurepHer, Biagerb nOpuéMaMu  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAITMU U3 OJTHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMMUChbMEHHBIC M KPAaTKUE YCTHBIE COOOIICHUSA, 00001Ias
UH(GOPMAIIMIO U3 HECKOJbKMX HMCTOYHHMKOB (PU3MUYECKOTO COACPIKAHUSA, B TOM
qyucie myOIuYHO MPEACTABIATh pe3yabTaThl MIPOEKTHOM 7M1
UCCIE0BATEIbCKOM JIESATEABHOCTH, IMPU H3TOM TIPAMOTHO HCIOJIb30BaTh
M3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3uKH, COIPOBOKIATH BRICTYIIJICHUE
MIpE3CHTAlNEN;

e IIPY BBIMIOJTHEHUN YYEOHBIX MPOEKTOB U HMCCIEIOBAaHUN (PU3NYECKUX MPOIIECCOB
pacrpenensTh OO0A3aHHOCTH B TpYINEe B COOTBETCTBHHM C TOCTABICHHBIMU
3a/la4aMu, CJIEAUTh 32 BBIMOJHEHHEM IUIaHa JEUCTBUI U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLEHMBATh COOCTBEHHBIM BKIaJl B JAESATEIbHOCTb TPYIIIIHI,
BBICTPaBaTh KOMMYHHUKAaTHBHOE€ B3aUMOJCHCTBHUE, TMPOSBISISE TOTOBHOCTh
paspeiiatb KOHQIUKTHIL.

K koniy oOyuyeHuss B 9 kJjiacce npeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIIUXCS YMEHUI:

* ICIIOJIB30BaTh MOHSTHUS: CUCTEMa OTCU€Ta, MaTephalibHasi TOYKa, TPaeKTOpHs,

OTHOCHUTEJIbHOCTh ~ MEXaHMYECKOTro JBWXeHus, jAedopmanus (ympyras,



IJIaCTHYECKas), TPEHUE, LIEHTPOCTPEMUTEIHOE YCKOPEHHE, HEBECOMOCTh H
Meperpy3ku, IMEHTP TAXKECTHU, aOCOMIOTHO TBEPAOE TENO, ILEHTP TIKECTU
TBEPJOTO TEla, pPAaBHOBECHUE, MEXaHUYECKUE KOJeOaHusi W BOJHBI, 3BYK,
uHpa3ByK U YJIbTPa3BYK, AJEKTPOMArHUTHBIE  BOJIHBI,  IIIKaJia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M NAIbHO30PKOCTb, CIEKTPHI
UCITyCKaHUSl W TOTJOIIeHUs, anbda-, 0eTa- U raMMa-u3aydeHHs,, U30TOIbI,
siZIEpHasl SHEPTreTUKA;

epa3nuyuaTh SBJICHUS (PaBHOMEPHOE U HEpPaBHOMEpPHOE MPSMOJUHEHHOE
JIBIDKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHOE JBUKEHHE, CBOOOHOE TIaJIeHUE
TEJl, PABHOMEPHOE [IBUKEHUE TI0 OKPY>XHOCTH, B3aWMOJICHCTBUE TeJl,
peakTUBHOE JBWKEHHME, KoyieOaTelIbHOE JIBIDKCHHUE  (3aTyxarolmue u
BBIHY)KJICHHBIC KOJI€OaHus1), pE30HAHC, BOJTHOBOE JBWKEHUE, OTPAKEHUE 3BYKA,
IPSAMOJIMHENHOE pacpOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, MOJHOE
BHYTPEHHEE OTPAXKEHHE CBETa, pasjiokeHue Oenoro cBeTa B CIHEKTp U
CJIOXKEHHWE  CHEKTpaJdbHBIX LIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa W3JIYYCHHUsI) II0
OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINAX
JTaHHOE (PU3UYECKOE SIBJICHUE;

e PaCIiO3HABATh MPOSIBJICHUE H3YUYCHHBIX (PU3MUECKHUX SIBIICHUW B OKPY>KAIOIIEM
mupe (B TOM 4muciie (U3HUYECKUE SIBICHHUS B NMPUPOJE: MPUIUBBHI U OTIIUBHI,
nBKeHne 1uiaHeT CONMHEYHOW CHUCTEMBI, PEAaKTUBHOE JIBUKEHUE IKHUBBIX
OpPraHU3MOB, BOCIIPUSATHE 3BYKOB JKMBOTHBIMU, 3€MJIETPACEHUE, CEUCMUYECKUE
BOJIHBI, IIyHaMH, 3XO0, I[B€Ta Te€J, ONTUYECKHE SBICHHUS B MPUPOJE,
OMOJOTNYeCcKoe ACHCTBUE BUIUMOTO, YIbTPA()HUOIETOBOIO U PEHTIEHOBCKOTO
U3IIyYCHUH, ©eCTeCTBEHHBIM paJUOAKTUBHBIM (OH, KOCMHUYECKHE JIyYH,
PaIHOAKTUBHOE U3JIyU€HUE IPUPOJAHBIX MUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX
U3JIy4YeHU! HAa OpPraHu3M YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3ajjayy B y4ueOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
bu3nUecKuX SBICHUI;

¢ ONMCHIBATh M3YyYCHHBIE CBOWCTBA Tel U (U3UUECKHE SBICHUS, HCIOJIb3Ys
¢usnueckre BeMWYUHBI (CpPEIHSS ¥ MTHOBEHHAs CKOPOCTh Teina TMpu
HEPaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, MNEPEMEIICHUEe, NyTh, YIJIOBas
CKOpOCThb, CHWJa TpPEHUS, CHJIA YHOPYrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJTHOTO TMA/ICHUS, BEC TEJIa, UMITYJIbC TEJa, UMITYJIbC CHJIbI, MEXaHHMIECKas
paboTa ¥ MOIIHOCTb, TMOTEHIMANbHAS SHEPrusi Teja, MOJHITOTO HaJ
MMOBEPXHOCTHIO  3€MJIM, MOTCHUHUAIbHASI JHEPTUS  CXKATOW  MPYKHUHBI,
KMHETUYECKAs] JHEPrus, MOJIHAS MEXAHWYECKas DHEPrus, MEepuoJ M YacToTa
KOoJieOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTedb NPEJIOMIICHUS] Cpelibl), MPU OMUCAHUM TMPABWIHLHO TPAKTOBATH



(GU3UYECKU CMBICT UCIOJIb3YEMbIX BEJIUYMH, OOO3HAYEHUS U €IUHUIIBI
bU3MYECKUX  BEJIMYUH, HAXOAUTh (DOPMYNbI, CBSI3BIBAIOIIUE JIAHHYIO
bU3UYECKYI0 BETUYUHY C JPYTUMH BEJIMUYMHAMU, CTPOUTH TPAPUKHU U3YyUEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEJIUUUH;

e XapaKTepU30BaTh CBOMCTBA Tel, (DU3UUYECKHUE SIBICHUS U MPOIECCHI, UCIOIb3YS
3aKOH COXPAaHEHHUS HHEPrHH, 3aKOH BCEMHPHOIO TITOTECHUS, MPUHITUII
CYNEepHO3UIMA CHUJI, IPUHIIUI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HproToHAa,
3aKOH COXPAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHHS U TPEIIOMJICHHS CBETa,
3aKOHBI COXPAHEHMS 3apsIOBOTO U MACCOBOTO YHUCEN TPHU SJICPHBIX PEAKIUSX,
Ipyu 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allUChIBaTh €T0
MaTeMaTHYE€CKOE BhIPAKEHUE;

¢ O0BSACHATH (PU3NUYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJICE U B KOHTEKCTE
CUTyalluil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISATH MPUUYUHHO--
CJIICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHUE U3 2—3 JIOTMYECKUX IIaroB ¢
omopoil Ha 2-3 W3YYCHHBIX CBOMCTBA (UBMYECKUX SIBICHUN, (PUHUECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTEH;

epemaTh pacuéTHble 3a1ayd (OMHUpAIOIIHEcs Ha CHUCTEMY M3 2—3 ypaBHEHUN),
UCIIONIb3Ys 3aKOHBI M (OPMYJIBI, CBS3bIBAIOIIME (PU3UYECKHE BEJIMYMHBI: Ha
OCHOBE aHa/lh3a YCJOBHS 3a/1aud 3alUChIBATh KPATKOE YCIOBUE, BBISBISTH
HEJOCTaIOIIMe WM W30BITOYHBIE JaHHBIE, BBHIOMPATH 3aKOHBI U (OPMYIIHI,
HEOOXOMUMBbIE  JUIsl  pEIIeHHsl, TPOBOAUTH pacuy€Tbl MW  OICHUBATH
PEATMCTUYHOCTH TOTYUYEHHOTO 3HAUCHHUS (PU3NYECKOI BEITMUUHBI;

e pacIio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIMTh MPHU MOMOIIH (HU3HUECKUX
METOJIOB, HCIIONB3Yysl OIKMCAaHWE WCCIENOBAaHUA, BBIIETATH TMPOBEPSEMOE
IPENNONIOKEHUE,  OLEHMUBATh  MPABWIBHOCTH  TOPSAAKA  MPOBEACHUS
UCCJICIOBAHUSA, JIeJIaTh BBIBOJBI, MHTEPIIPETUPOBATH PE3yJIbTAThl HAOIIOACHUI
U OTIBITOB;

¢ IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SBICHUN HIN (U3HUECKUX
CBOMCTB Ten (W3ydeHHUE BTOpPOro 3akoHa HbIOTOHa, 3aKkoHAa COXpaHEHUs
SHEPTUH, 3aBUCUMOCTh MEeproaa KOJIeOaHUN MPY>KUHHOTO MAasiTHUKA OT MacCChI
rpy3a U >KECTKOCTH TMPYKUHBI M HE3aBUCHUMOCTh OT aMIUTUTYAbl MajbIX
KoieOaHmii, MPSIMOIMHEHHOE pacIpOCTPAHEHHWE CBETa, Pa3JIOKEHHE Oeroro
CBETa B CHEKTP, M3Y4YCHHE CBONCTB HM300paXKeHUS B TUIOCKOM 3E€pKajie |
CBOMCTB m300pakeHUs mMpeaMeTra B COOMparomei JuH3e, HaOII0IeHNE
CIUIOIIHBIX U JUHEWYATHIX CHEKTPOB HU3IYUYEHHsI): CAMOCTOSITEIbHO COOUpPATh
YCTAaHOBKY U3 M30BITOYHOTO Habopa oOOpYyJI0OBaHMs, OMUCHIBATH XOJ OMbITA U
€ro pe3yabTathl, GOPMYJIUPOBATH BHIBOJIBL;

e IPOBOJIUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeeNsisa CpeIHee
3HaYeHUE u3MepsieMold Bedu4YMHbl ((POKYCHOE pacCTOsHHE CcoOuparoen



JUH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpeHHus (M3MEPUTEIBHOIO
npudopa);

e [IPOBOJIUTH  HCCJIEAOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCIIOJIb30BAHUEM TMPSMBIX U3MEPEHUN (3aBUCUMOCTH MYTU OT BPEMEHH NPHU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HayalbHOM CKOPOCTH, NEepHoja KoseOaHun
MaTeMaTHYE€CKOTO MasTHHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTU YIJia OTPAKCHUS
CBETa OT yrIJia MaJeHusl U yria NpeJoMIICHHs OT yria MajJeHus ): MIIaHUPOBaTh
UCCJIEIOBAaHUE, CAMOCTOSITENIbHO  COOMpaTh  YCTAHOBKY, (PUKCHpPOBATH
PE3yNIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TAOIUI] U
rpaduKoB, eyaTh BEIBOBI MO pe3yIbTaTaM UCCIeI0BAHMUS;

¢ IPOBOJIUTH KOCBEHHBIE M3MEPECHUSI (PU3NYECKUX BEIMYUH (CPEIHSSI CKOPOCTh U
YCKOpEHHE Tela MPU PABHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHHE CBOOOJHOIO
najeHus, KECTKOCTh TMPYXKHUHBI, KOIPQPUIMEHT TPEHUs] CKOJIBKCHHUS,
MexaHuudeckass paboTa W MOIIHOCTb, YacTOTa W Mepuoj] KojeOaHUi
MaTEMaTUYECKOTO U MPYKUHHOTO MasgTHUKOB, ONTHYECKas Cuiia coOuparouiei
JWH3bI, PaJAMOAKTUBHBIA  (OH): IUJIAHUPOBATH HU3MEPEHHs, COOUpaATh
AKCIEPUMEHTAIBHYIO  YCTAaHOBKY W  BBINOJHATH  HM3MEpPEHHs, Clenys
OPEMJIOKEHHON  MHCTPYKUMHU,  BBIUMCISATH  3HAYEHUE  BEIUMYMHBI U
AQHAJM3HMPOBATH MOJYYEHHBIE PE3YyJIbTAThl C YYETOM 3aJaHHON MOTPEUIHOCTH
U3MEPECHU;

eCcOOMIONATh TMpaBWia TEXHUKH OE30MaCHOCTH MpU paboTe ¢ JadopaTopHBIM
000py10BaHUEM;

epa3nuyaTh  OCHOBHBIC TPU3HAKKA  HW3YYEHHBIX  (PU3UYECKUX  MOJENECH:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPAOE TEJNO, TOUCYHBIM HCTOYHHK CBETA,
JTyd, TOHKas JINH3a, IUIAaHETapHAasi MOJEIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO
A7pa;

e XapaKTEePU30BaTh MPUHIUIBI TEUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOMl Ha WX OMUCaHHS (B TOM YHUCJE: CIHUIOMETP, NATUYUKU
MOJIOKEHHUS, PACCTOSHUS W YCKOPEHUS, PAKETa, 3XO0JIOT, OYKH, IEPUCKOII,
¢oroanmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), wucnonb3ys 3HaHHS O CBOWCTBaX (U3HUECKUX SBICHUU W
Heo0X0AUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

¢ ICIIOJIB30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMUECKUX MPOLIECCOB MpHU
pelieHnd y4eOHO--TTPaKTUYECKUX 3aJ]1ay, ONTUYECKUE CXEMbI ISl MOCTPOCHUS
M300paXKE€HU B MIIOCKOM 3€pKayie U COOUpAIOIIeH JINH3E;

e IPUBOJIUTH MOPUMEPHI (HAXOAUTH WH(MOPMALMIO O OpUMEpax) MPAKTUYECKOTrO
WCIIOJIb30BaHusl PU3MUECKUX 3HAHUU B TOBCEIHEBHOM XKU3HU sl 00ecTieYeHust
0€30MacHOCTU TIPU OOpalIeHUU ¢ TPUOOpPAMU U TEXHUYECKUMH YCTPONUCTBAMH,



COXpaHEHHMS 370POBbsI U COOJIIOACHUS HOPM 3KOJIOTMYECKOTO TMOBEICHUS B
OKPYKAIOIIEU CPEAE;

¢ OCYIIECTBIISATh MOUCK HHpoOpManuu (uznueckoro cojepxanus B VHTepHeTe,
CaMOCTOSITEIbHO  (OPMYJHUPYST  MOUCKOBBIM  3amMpoc, HAXOAUTh  IYTH
OTpeNIeNIieHUs]  JIOCTOBEPHOCTU  MOJy4YeHHOM wuHPOpMAlMM HAa  OCHOBE
UMEIOIUXCS 3HAHUW U TOTIOJTHUTEbHBIX UCTOYHUKOB;

¢ HICTIOJIb30BaTh MPU BBIMOJHEHUM YUYE€OHBIX 3aJlaHUN HAYy4YHO--TIOMYJISPHYIO
IUTEPATypy (PU3UUECKOTO COJIepKaHUs, CIPAaBOYHBIE MaTepualibl, PECYpPCh
cetu  MuHTepHer, BiaaeTh  NpuéMaMM  KOHCIEKTUPOBAHMUS  TEKCTAa,
npeoOpazoBaHus UHGOPMAITUU U3 OJTHOW 3HAKOBOU CUCTEMBI B APYTYIO;

eCO3/71aBaThb COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
uHQopMalM W3 HECKOJIBKMX MCTOYHHUKOB (PU3UUECKOTO COACpKaHUS,
nyOJIMYHO TPEACTABISATH PE3yJbTaThl TMPOEKTHOW WM HCCIIEI0BATEIbCKON
NEATEbHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BATh W3YUYEHHBIN TMOHSITUWHBIN
ammapar H3y4aeMoro paszaena (U3MKA W COMPOBOXIATh BBICTYIUICHHE
npe3eHTaluel ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bu6moreka [IOK
11 o - 2
H3Mka - Hayka o npHpose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METOJ TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBmykeHre u B3aUMOACHCTBIE YaCTHII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [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.edso0.ru/7f416194

bubmmoreka [{OK

33 Cana. Bugget o 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Mlapnienme xuaKoCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 . https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrste MexarmsMEI ° . https://m.edso00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble siBJIeHUS
. bubnuoreka [JOK
1.1 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUUECKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
DIICKTPOMATHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SaMOiencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMarHuTHOE MOJIe U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bu6mmoreka [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(Tpoetiie aToMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Paznen 6. [loBToOpuTE IbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

®u3nka — Hayka o npupoje. SABneHus
IIPUPOJIBI

dusznueckue aBIEHUI

dusnyueckre BEINIUHEI B UX U3MEPCHHUC

Ypok-uccnenoanue "N3mepenne
TEMIEPATYPhl MPU TOMOIIIN KHUAKOCTHOTO
TEpPMOMETpPA U TaTYUKA TeMIepaTyphl"

Mertoibl HaydHOTO NO3HaHus. OnurcaHue
(hbMBUYECKUX SIBICHUHN C TIOMOIIHIO MOJIEIICH

Ypoxk-uccnenoanue "[IpoBepka runoTesbl:
JAIbHOCTH MOJETA MIapUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BemiecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

I[BI/I)KGHI/IC qacTull BCIICCTBA

Ypok-uccnenopanue «OnbITHI MO
HaOIIOJICHUIO TETJIOBOTO PACIIUPEHUS
razoB»

10

Al“pel“aTHLIe COCTOAHHA BCIICCTBA

11

Oco0OeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.




O6o6menue o pa3neny «llepBoHavdanbHbIe
CBEJICHUS O CTPOCHUH BEIICCTBAY

Mexannueckoe aBrxeHue. PaBHomepHoe u

12 HEPaBHOMEPHOE JBMKCHHE

13 Ckopoctb. Enunuiel ckopoctu

14 Pacuer mytu u BpeMeHU ABUKEHUS

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN

16 [TnotHOCTH BemecTBa. PacueT Macchl u
0o0beMa TeJia 1o €ro MIOTHOCTH

17 JlabopaTtopHas pabora «OnpenenecHue
TUIOTHOCTHU TBEPJIOTO TENa»

18 Pemenue 3agay nmo reme "IInoTHOCTE
BelecTna"

19 Cua Kak XapakTepUCTUKaA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3y4yeHue

20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIOKEHHON CHIIBD)

21 SBnenue TaroreHus. Cusa TSKECTH
CBs13b MEX1y CHJION TSAXKECTU U Maccou

22 tena. Bec Tena. Pemenue 3amau no teme
"Cuna Tsoxect"

93 Cuna TsDKeCTH Ha IPYTUX TIIaHeTax.
OuznyecKkue XapaKTePUCTHKHU TUIaHET

24 N3mepenue cuit. JlnHamomeTp

25 Bec tena. HeBecomocTh

26 CrnosxeHue IByX CHJI, HAallPaBJICHHBIX IO




OJHOM npsAMoi. PaBHOAEHCTBYIOIIAS CHJT

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cui"

28

Cuna TpeHus u e€ Bubl. TpeHue B Ipupoe
U TEXHUKE

29

JlabopaTtopHnast pabota «3ydyeHue
3aBUCHMOCTHU CHUJIbI TPCHUA CKOJIBKCHHUA OT
CHUJIBI JAaBJICHUA U XapaKTepa
COTIPUKACAIOIITIXCS TIOBEPXHOCTEI»

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITbI

31

Pemenue 3a1a4d o Temam: «Bec Tenay,
«I"paduueckoe nzodpakenue cny, «CUb»,
«PaBHOACHCTBYIONIAS CHID»

32

KonTtponbHas paboTa nmo Temam:
«MexaHndyeckoe JBHKEHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0pakeHue cuim», «CUibhy

33

Jasnenue. CiocoObl yMEHBIIICHUS U
YBEJIMYCHUS 1aBIICHUS

34

JlaBneHue ra3a. 3aBUCUMOCTb JJaBJICHUS ra3a
0T 00BEMa, TeMIepaTypbl

35

Hepezlaqa JaBJICHUA TBépI[BIMI/I TCJIaMH,
KHUAKOCTAMHU U IrazaMu. 3akon ITackams

36

I[aBJ'IeHI/Ie B )KUJKOCTH U I'a3€, BBI3BAHHOC
JIECTBUEM CHIIBI TSDKECTH

37

Pemenue 3ama4d no teme ((ﬂaBJ'ICHI/IC B
KHUAKOCTH U rase. 3akon ITackamsy»




38

Coobmaromumecs: Cocybl

39 I'uapaBnmueckuii mpece

40 Manowmertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc

41 Atmocdepa 3eMin 1 IPUIHHBL €€
CYIIECTBOBAHUS

42 Bec Bo3nmyxa. ATmMocdepHoe naBiieHne

43 N3mepenue atmochepHoro ganenus. OnbIT
Toppuuennu

44 3aBUCUMOCTb aTMOC(EPHOTO 1aBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

45 Bapomerp-anepounn. AtmMocdepHoe naBiIcHUE
Ha Pa3JIMYHBIX BBICOTAX

46 Pemenne 3agau mo reme " AtmochepHoe
naBieHue"

47 JleiicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE
B HUX T€JI0. ApXUMeEI0Ba cuila
JlabopaTtopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOLIEH CUIIBL, JCHCTBYIOIIEH HA
TEJO, IOTPY>KEHHOE B JKUKOCTH)
JlaGopaTopHas pabora 1o Teme

49 «HccnenoBanue 3aBUCHMOCTH Beca Tela B
BOJIe OT 00bEMA NOTPYKEHHOH B KUAKOCTh
YacTH TeJa»

50 [InaBanue ten
JlaGopatopHas pabota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U

omnpeneneHue e€ rpy30noabEMHOCTH"




Pemenne 3aJga4 110 TCMaM: «IlmaBanue

52 cynoB. Bo3ayxomnaBanuey, «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KoHnTpomsHas padora o Teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
54 Mexanudeckast pabora
55 MoiHOCTh. EAUHUIBI MOIIIHOCTH
56 VYpoxk-uccnenosanue "Pacu€r MoiHoCTH, 1
pa3BHBAEMOM MPH MOIBEME MO JIECTHUIIE"
57 [IpocTeie Mexanu3msl. Peryar. PaBHOBeCcHe
CHWJI Ha pblUare
Prruaru B Texuuke, ObITY U IPUPO/IE.
58 JlabopaTtopHnas paborta «lccnenoBanue 0.5
YCIIOBUN PaBHOBECHUS pblyara
59 Pemrenue 3aga4q mo reMe «YcCiIo0BUS
paBHOBECHS pblUara»
Koaddurment monesnoro aeicTeus
60 MexaHusma. Jlaboparopnas pabota 0.5
«3mepenue KIIJ HakKJIOHHOM MIOCKOCTH»
61 Pemtenne 3amau o teme "Pabora,
moiHocTs, KIT"
62 Mexanuueckas sHeprus. Kuneruueckas u
MOTEHIMAaIbHasl SHEPTUS
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn
YPOK-3KCIIEPUMEHT I10 TEME
64 "DKCIEpUMEHTAIBHOE OTIPEAETICHUE 1

W3MEHEHHUS KMHETUUECKON U MOTEHINAIbHOM

OHCPTUH IIPpU CKATBIBAHWUH TCJIA 110




HAKJIOHHOM IUIOCKOCTH"

65 KonTtponsHas padora o Teme «Pabora u 1
MOIIIHOCTb. DHEPIHUs»

66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
teme "MexaHuueckoe BUKeHue"
PesepBHbiit ypok. PaboTa ¢ TekcTamu 1o

67 teme "JlaBieHue TBEPABIX Tell, KUAKOCTEN U 1
ra3os"

68 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o 1
teme "Pabota. MomHoCTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KoaunuyecTBo yacoB

Ne Jlara
w/n Tema ypoka Beero KonTposabHubie IIpakTuyeckue 3yeHns
padoThbI padoThbI
OcCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1
MTOATBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUAKOTO U 1
ra3000pa3HOr0 COCTOSIHUH BEIIeCTBA
OOBsicHEeHNE CBOMCTB TBEPOTO, )KHUIKOTO U
4 ra3000pa3HOro COCTOSTHUY BEIECTBA Ha 1
OCHOBE TIOJIO’KEHHI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdabie Tena 1
5 CmauuBaHUE U KallWUSIPHOCTb. 1
[ToBepxHOCTHOE HATSHKEHUE
7 TennoBoe pacIMpeHne U CKATUE 1
8 Temnepatypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHYKCHUS YaCTHII
9 Buytpennss sueprus. CriocoObl U3BMEHEHHUs 1
BHYTpPEHHEH dHepruu
10 Buas! Tennonepenaun 1
VYpoxk-koHpepenuus "[Ipakruyeckoe
11 HUCIOJIE30BaHNUE TEIUIOBLIX CBOMCTB BEII[ECTB 1 1
U MaTepHajoB B IeNsX dHeprocoepexeHus"
12 KomnnuectBo TennoTel. Y aenbpHas 1




TCIIJIOEMKOCTD

13

YpaBHeHUE TEIUIOBOTO OasiaHca.
TennooOMeH 1 TETIOBOE paBHOBECHE

14

JlaboparopHas padota "Hccrnenoanue
SIBJICHHSI TETUI00OMEHA TIPY CMEUIMBAHUT
XOJIOJIHOM U ropsiueid Boab!"

15

Pacuer xonmmaecTBa TCIIJIOTHI, H€06XOI[I/IMOFO
I Harp€BaHHus TE€jia U BBIACTIACMOI0 UM
IIpH OXJTAXKICHUN

16

JlabopaTtopHnas pabota "Onpenenenue
YAEIbHOW TETIOEMKOCTH BelecTBa"

17

DHeprus TOIUIUBA. Y IeibHas TEIIoTa
CropaHus

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKHUX TeJ. Y AeTbHas TeIIOTa
IUIABJIEHUS

19

JlabopaTtopHas padora "Ompenenenue
paTop p p
yAEIbHOM TEIJIOTHI IIaBICHUA Jibaa"

20

[Tapoo6pazoBanue 1 KOHIEHCAITHSI.
Hcmapenue

21

Kunenwue. Y nenbHas Teniaora
napooOpa3oBaHUs U KOHJICHCALIUH.
3aBHCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

22

Brnaxnocts Bo3ayxa. JlaboparopHas paboTa
"Onpenenenrie OTHOCUTEIBLHOM BIAKHOCTHU
BO3IyXa"

23

Pemenne 3amaq Ha OMpCACIICHUC BJIAXKHOCTU




BO3/IyXa

[TpuHIMIB pabOTHI TETIJIOBBIX JBUTATEIICH.

24 [TapoBas TypOuHa. J[Burarens BHyTPEHHETO
CropaHus

o5 KII/ TermoBoro neuraresnd. TeroBbie
JIBUTATEIIA U 3al[UTa OKPYKAIOLIEH Cpe/bl

26 3aK0oH COXpaHEHUs U MPEBPAICHUS YHEPTUN
B TEIUIOBBIX ITpoLieccax
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeMe

27 "TennoBsie siBNeHUs. VI3MeHeHne
arperaTHbIX COCTOSIHHI BemecTa'
KounTtponbHas pabora no teme "TernnoBsie

28 sBJICHHS. VI3MEHEeHHEe arperaTHbIX COCTOSTHUN
BelecTna"

29 DnekTpusanus e [[Ba poga
AIEKTPUYECKHUX 3apsI0B

30 Ypok-uccienoBanue "DieKTpusanus Tei
WHAYKIMEN U MPU COTPUKOCHOBEHHUH "

31 BiaumonelicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
DnexTpuueckoe nojue. HampsykeHHOCTh

32 anekTpudeckoro nosis. [IpuHiumm
CYTIEPIIO3UIINH JIEKTPUUECKUX TOJIEH

33 Hocurenu snekrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOAHMKY U AUDIEKTPUKH. 3aKOH
COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

35 Peurenne 3aga4 Ha MpUMEHEHUE CBOMCTB




QJICKTPUYCCKHUX 3apa10B

DNEeKTpUYECKUH TOK, YCIOBUS €ro

36 cymiecTBoBaHUs. VICTOUHHKN
AIEKTPUIECKOTO TOKA

37 JlefcTBHS 3IEKTPUUECKOTO TOKA
VYpoxk-uccnenopanue "JleiictBue

38 AIIEKTPUYECKOTO TOJISl Ha TTPOBOTHUKH U 1
TUDIEKTPUKH"

39 DIIEKTPUYECKHUI TOK B METasIaX, JKUAKOCTAX
Y razax

40 DneKTpuyecKas 1emb U €€ COCTaBHbIC YaCTH

41 Cuna Toka. JlabopaTopHas pabora 05
"M3mepeHue u peryampoBaHue CUibl Toka" '
DIIeKTpUYEeCKOe HanpsikeHue. BonbTmerp.

42 JlaGopaTtopHnas padota "M3mepenHue u 0.5
peryJimpoBaHue HanpsKEHU"

43 ConpoTuByiieHUE TPOBOJHUKA. Y IEJIBHOE
COMPOTHBIICHUE BEIIECTBA
JlaboparopHas paboTa "3aBHCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAIU
MONIEPEYHOr0 CeYeHUs U MaTepuana”

45 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUSI.
3akoH OMa Ui ydacTka Henu
JlaboparopHas pabota "HccrnenoBanue

46 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO Yepe3 1

PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”




47

IlocnegoBarenbpHOE U napajjiCJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

48

JlaGopatopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MIOCJIEJOBATEILHOM COEIMHEHUU JIBYX
pe3uctopon"

49

Jlaboparopnas pabota "[IpoBepka mpasuiia
AJId CUJIBI TOKaA MTPH MapaljICJIbHOM
COEJIMHEHUH Pe3ucTOpoB"

50

Pemenue 3a1ay Ha npumMeHeHue 3akoHa Oma
TUTSI pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

51

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenma

52

JlaGopaTtopHnas pabdorta "Onpenenenue
paboTHI ¥ MOIIIHOCTH AJICKTPUUECKOTO TOKA"

53

DneKTpuyYecKue IenH U MoTpeOuTenu
ANIEKTpUYECcKoii s3Hepruu B ObITY. KopoTkoe
3aMbIKaHUE

54

[ToaroToBka K KOHTPOJILHON paboTe MO Teme
"DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tela
U ux B3aumoaencTsus. I1ocTOSIHHBIH
3JIEKTPUYECKUN TOK"

55

KonTponpHas paboTa o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tella
" ux B3aumoaercTBusl. I1ocToOSIHHBIN
ANEKTPUUECKUH TOK"

56

IlocTosiHHEIE MAarHuThbl, UX B3aHUMOCHCTBHE

57

VYpok-uccnenosanue "M3ydenue nonen




HOCTOSHHBIX MAarHUTOB"

58

MaruautHoe 1oje. MarHuTHOE T10J1€ 3eMITH U
€ro 3Ha4YeHue g )KU3HU Ha 3eMIie

59

OmneiT Dpcrena. MarautHoe noje
JIEKTPUUYECKOr0 TOKa MarHuTHoe nose
KaTylmKu ¢ TOKOM

60

[IpuMeHeHne >IEeKTPOMArHiTOB B TEXHUKE.
JlabopaTtopHnast pabota "M3ydyeHue necTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

0.5

61

DNeKTPOABUraTelb MOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 2MIeKTpoABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTtopHnas pabdora "KoHcTpynpoBaHue u
n3ydeHue paboThl NIEKTpoABUTATENS "

62

OnbiTel Papajes. 3aKOH 2JIEKTPOMarHUTHOM
unayknuu. [Ipasumno Jlenna

63

Onexrporeneparop. CriocoObl MoTyueHus
ANEKTPUUECKON SHEPTHH. DIIEKTPOCTAHIIIHI
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUH

64

[ToarotoBka K KOHTPOJIBHOM paboTe MO TeMe
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

65

KonTposbHas pabora no Teme
"DJIeKTpUUECKHE U MAarHUTHbBIE SIBJICHUS"

66

PesepBHrIit ypok. Paborta ¢ TekcTamu 1o
teMe "TemnnoBble siBIeHUS"

67

PesepBHeiit ypok. Paborta ¢ TekcTamu 1o
teme "[10CTOSIHHBIN 27eKTpUUECKUI TOK"

68

PesepBHrlit ypok. Paborta ¢ TekcTamu 1o




Teme "MarautHsie SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145
9 KJIACC
KosunyecTBo yacos
Ne Jlara
. Tema ypoxka Beero KonTpoabHubie IIpakTuyeckue H3yeHns
padoTsbI padoThI
1 Mexanundeckoe aBuxkeHue. MarepuanbHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHHYECKOTO JBMKCHUS
3 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHNE 1
4 HepaBHoMepHOE NPAMOJMHEITHOE IBUKEHHUE. 1
CpenHss 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHeNHOE PaBHOYCKOPEHHOE 1
JIBIOKEHUE. Y CKOpEHUE
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHS. ['paduk 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 YCKOpPEHUS Tella IPU PaBHOYCKOPEHHOM 1 1
JIBUKEHHUH 110 HAKIIOHHOW TIIOCKOCTH"
8 CBoOonHoe mangenue ten. OneiTel [anunes 1
PaBHOMEpHOE ABIKEHHE TIO OKPYKHOCTH.
9 Ilepuon u yacrota oOpamenus. Jluneitnas u 1
yrI0Basi CKOPOCTH
10 LlenTpocTpeMUTeIbHOE YCKOPEHHE 1




11

IIepssiii 3ak0H HproToHa. Bektop cuisl

Bropoi1 3akon HeroTona.

12 PaBHOnelicTByrOIIAs crita

13 Tpertunii 3akon Herotona. Cyneprno3uiust Cui

14 Pemurenue 3agau Ha mpUMEHEHUE 3aKOHOB
Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3amgau mo teme «Cuita ympyrocTu

17 JlabopaTtopHas pabora «OnpeneneHue
KECTKOCTH TIPY>KHHBD)

18 Cua TpeHus

19 Pemenne 3agau mo reme «Cuiia TpeHUSD»

20 JlaGopaTtopHnas paborta "OnpeneneHue
ko3 durmenTa TpeHUS CKOTBKEHHS"

21 Pemenue 3agay no teMme "3akonnl HeroToHa.
Cuina ynpyroctu. Cuiia tpenus"

99 Cuna TsbKeCcTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHUS
Ypok-koHpepenus "JIBukeHne Ten BOKpyr

23 rpaBUTAlMOHHOTO 1eHTpa (ConHevHas
cucrema). ['amaktukun"

24 Pemenne 3amau no teme "Cuna TSDKECTH U
3aKOH BCEMHPHOTO TATOTEHUS"

25 [TepBas kocMHUecKasi CKOPOCTb.
HesecomocTs u neperpysku

26 PaBHOBECHE MaTepraIbHON TOUYKH.

AbGcomotHo TBEpOe Teno. PaBHoBecHe




TBEPAOTO TeJla C 3aKPEIIIEHHON OCBIO
BpalleHus

27

MowmeHT cunsl. LleHTp TsKECTH

28

Pemtenue 3amay no reme "MOMEHT CUIIBL
Hentp TsikecTn"

29

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"MexaHN4ecKO€e IBIKEHUE.
Bsaumonetictsue ten"

30

KonTponbHas pabora no teme
"MexaHn4ecKkoe IBUKECHHUE.
Bsaumonetictue Tea"

31

Nmnynsc Tena. UMnynbsc cuibl. 3aKOH
COXpaHEHMs UMIYJIbCa. YTIPYroe u
HEYIPYroe B3auMOJCHCTBUE

32

Pemenue 3agau no reme "3aKkoH COXpaHEHUS
uMnyiabca"

33

VYpok-koHpepeHius "PeakTHBHOE IBH)KCHHE
B IIPUPOJIC U TEXHUKE"

34

MexaHnuueckas pa60Ta 1 MOIIHOCTb

35

PaboTa cumisl TAKECTHU, CUJIBI YHPYT'OCTH U
CUJIbI TPCHUSA

36

JIabopatopHas pabota «Onpenenenue
palboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
JBUKEHUU TeJa 110 TOPU30HTAIBHON
MIOBEPXHOCTH»

37

CBs3b sHepruu u paboTsl. [loTeHnnanbpHas
SHEprus

38

Kunernueckas sneprus. Teopema o




KMHETUYECKOM SHEPrUU

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE

40 JlaboparopHas padota «/3yuenue 3akoHa
COXPAHCHUS SHEPTUI

41 KonebarenpHoe NBUKEHUE U €TI0
XapaKTePUCTHKHU

42 3aryxaromue kojaedanus. BeiHyX/1eHHbIE
Kojebanus. Pezonanc

43 MareMaTnyeckuii 1 NpyKMHHBIM MAsITHUKH
Ypok-uccienoBanne «3aBUCUMOCTb MEPUO/IA

44 KoJie0aHui OT KECTKOCTHU MPY>KUHBI U MacChI
rpy3a»

45 [IpeBpaieHue 3Heprun Mpyu MEXaHUYECKNX
KoJieOaHusAX
JlabopaTtopHnas pabora «OnpeneneHue

46 Y4aCTOTHI U TIEPHOJIa KOJICOAHHI MPY>KMHHOTO
MasTHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBHCHUMOCTH Mepro/ia KouedaHuii rpysa,
MO/BEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanuueckue BoaHbl. CBOICTBa

48 MexaHu4yecKux BoJH. [IpogonbHbIe 1
MOTIEPEYHbIE BOJIHBI

49 Ypok-koHpepenus "MexaHu4ecKre BOTHBI
B TBEpIOM Tene. CelicMuyeckue BOIHbI"

50 3Byk. PacnipocTpanenue u oTpaxkeHue 3Byka

51 Ypok-uccnenoBanue "Habmronenue

3aBHUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI"




52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKUI PE30HAHC

53

Ypok-koHpepeHmus "YIpTpa3ByK u
nHOPa3BYK B IPUPOJIC U TEXHHUKE"

54

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"3akoHbI coXpaHeHUs1. MexaHn4ecKne
KoJieOaHus U BOJTHBI"

55

KonTtponbHas padoTa o Teme "3aKkoHbI
coxpaHeHus. MexaHn4eckue KoaeOaHus u
BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
BHGKTpOMaFHI/ITHI)Ie BOJIHBI

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

58

Ypoxk-koudepennus "llkana
3JIEKTPOMArHUTHBIX BoJIH. Mcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJI COTOBOM
cBs3n"

59

Ypok-uccnenoBanue "M3yueHune CBOUCTB
AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MoOuIBHOTO TenedoHa"

60

Pemenue 3amgau Ha OIpCACIICHUC YaCTOTHI U
JJIMHBI SHCKTpOMaFHHTHOﬁ BOJIHBI

61

DNeKTpOMarHuTHas Ipupoja CBETa.
CkopocTtb cBeta. BonHOBBIE CBOICTBa CBETa

62

Hcroynuku ceera. [IpsmonuneitHoe
pacnpocTpaHeHue cBeta. 3atMeHus CoHua u
Jlynet

63

3aKoH OTpak€HUs CBeTa. 3epkaina. Pemenue




3ala4 Ha MIPUMCHCHHUC 3aKOHA OTPAKCHUA
CBCTa

[TpenomiieHne cBeTa. 3aKOH NPETOMIICHUS

64
cBeTa
[lonHoe BHYTpEeHHEE OTpaKEHHE CBETA.

65 Hcnonb3oBaHne NOJHOTO BHYTPEHHETO
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopHnas pabota "HccnenoBanue

66 3aBUCHUMOCTH YTIJIa IPEJIOMIIEHUS! CBETOBOTIO
Jlyda OT yIJIa MaJIEHNs Ha TpaHule "BO3qyX-
crexio""

VYpoxk-koudepennus "HcnonpzoBanue

67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTuyeckast cuja JIMH3bI

69 [TocTpoenne n3o0pakeHUH B JTMH3AX
JlaGopaTtopHnas padota "OnpeneneHue

70 (hOKYCHOTO PACCTOSIHUS ¥ ONITHYECKOU CHJIBI
cobuparomei JMH3bI"

71 Ypok-koHpepenmus "OnTudyeckre TMH30BbIC
npudops!"

72 I'ma3 kak ontuyeckas cucreMa. 3peHue

73 VYpoxk-koHpepenuus "ledexrsl 3penus. Kak
COXPAHHUTH 3peHue"

Paznoxenue 6enoro ceeta B ciekTp. OMBITHI

74 Herotona. CrnoxeHne CrieKTpalbHbIX I[BETOB.
Hucnepcus ceera

75 JlaGopatopHas padota "OnbITH IO




Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U
BOCHIPHUATHIO [[BETA MPEIMETOB IPH HX
HaOJI0IEHUH Yepe3 BETOBbIe (puiabTps”

Ypoxk-nipaktrukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: JHcIiepcusi, HHTep(epeHuns u
mudpakius”

77 OmnbiTel Pesepdopaa u maneTapHast MOJIEb
aToma

78 [Toctrynatel bopa. Mozaens atoma bopa

79 Hcnyckanne v MOrIonieHne CBeTa aTOMOM.
KBanTs1. JInHEHUaThIE CIIEKTPBI

80 VYpok-npaktukym "HabioieHue ciekTpos
ucmyckaHus"

81 PagmoakTuBHOCTE U €€ BUIIBI

82 Crpoenne atomHoro sapa. Hykmonnas
MO/IENb

83 PannoaktuBHble npeBpanieHus. M30Tomnsl

84 Pemrenue 3agay nmo treMme: "PagnoakTUBHBIE
npespaiieHus"

85 [Tepuon nomypacnana

86 Ypok-koHpepennus "PaguoakTuBHbIe
W3IIy4eHUS B IPUPOJE, MEAUIIMHE, TEXHUKE"

87 SAnepHble peakuu. 3aKOHbI COXPaHEHUS
3apsI0BOrO U MacCOBOTO YUCEN

88 DHeprusi CBs3U aTOMHBIX sifiep. CBsi3b MacChl
Y SHEPTUH

89 Pemenne 3agau no reme "Anepueie peakuun"




90

Peakium cunTe3a U AeTICHUS SACP.
Wcrounnku sHeprun CosHIA U 3BE3 ]

91

Ypok-koHpepenus "SnepHas SHEpreTuKa.
JIefCcTBHS palMOaKTUBHBIX U3Iy4EeHUN Ha
YKUBbIE OPraHU3MblI"

92

[ToarotoBka K KOHTPOJIBHOW paboTe MO TEME
"DJIeKTPOMarHUTHOE TIOJIE.
DJeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIE
siBIICHUS"

93

KonTponbHas pabora no teme
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTpOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHHS"

94

[ToBTOpenue, o606meHue. JlaboparopHsie
paboTsl o Kypcy "B3aumoneiictBue ten"

95

[ToBTOpenue, o6oomenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aj1a4 110 TEME
"TemnoBsie mporecchl”

96

[ToBTOpenue, o6oomenue. Pemenue
pacyeTHBIX U KaUYECTBEHHBIX 3aja4 110 TEME
"KIIJI TerioBsIX aBurarencii”

97

[ToBTOpeHue, 0600mEeHne. Pemenne
pacUeTHBIX M KAYeCTBEHHBIX 33]1a4 110 TeMe
"KIIJI anexkrpoycTaHoBOK"

98

IToBTOpenue, oboOenue. JlabopatopHsie
paboTsl o Kypcy "CBeToBbIe ABIECHUS"

99

IToBTOpenue, o6o6menue. Padora c
TEKCTaMH 1O TeMe "3aKOHbI COXPAaHEHUS B




MmexaHuke"

100 [ToBTOpenue, o6o6menue. Padora c

tekctamu 110 TeMe "KoseOauus 1 BOJTHBL"

101 [ToBTOpenue, o6o6menue. Padora c

TekcTamu 110 TeMe "CBeToBbIE ABICHUA"

[ToBTOpenue, 0606menue. Pabora c
102 TekcTamu 1o Teme "KBaHToBast U sinepHas
¢uzuxa"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Gusuka: 7-i knacc: 6a30BbI ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun U.M.,
NBanoB A.U., AxunonepHoe obmectBo «M3narensctBo «IIpocsemnienuey

» dusuka, 8 knacc/ [epwimkun A.B., O0611ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iectBo «3m1atenbeTBo
«IIpocBemienue»

» dusuka, 9 xknacc/ [lepeimkun A.B., I'ytauk E.M., O61mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/JIPODA»; AKiiMOHEpHOE 0OIIIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC».



