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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O 00Iero oOpa3oBaHHs COCTaBIICHA
Ha OCHOBE MOJIOKEHUW U TpeOOBaHWI K pe3ynbTaTaM OCBOEHHS HAa 0a30BOM YPOBHE
OCHOBHOM 00pa3zoBarenbHO nporpaMmmsl, npeactabieHHbIx B PI'OC 00O, a takxke ¢
yuétoM enepanbHoi pabouelt nmporpaMmbl BocniuTanusi U KoHueniuu npenogaBaHust
yueOHoro npeameta «Dusuka.

CopepxaHue nmporpamMMbl 1O (U3MKE HampaBieHO Ha (GOpPMHpPOBaHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYaIOIIMXCS W OpPraHu3alvio U3ydyeHus (Uu3NKu
Ha JIeATeIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe y4UTHIBAIOTCS BO3MOKHOCTHU
yueOHOoro mnpeaMera B peanusanuu TpedoBanuit OI'OC OOO k miIaHUpPyEeMbIM
JUYHOCTHBIM M METalpeJIMETHbIM pe3yJibTaTaM OOY4YEeHHSs, a TakKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclipejielieHne Y4eOHOro maTepuaiia 1o
rogaM oOyuyeHusi (M0 KjaccaMm), MpeasiaraeT MPUMEPHYIO TOCJIeI0BATENIbHOCTh
U3Y4YEeHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJAEpNKaHUS U ydéTe
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIUuXCsl.

[Iporpamma 1o ¢usuke paspaboTaHa C 1eJbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU pabodeil mporpaMMbl IO y4€OHOMY MPEMETY.

®uznka SBISETCS CUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX
NPEIMETOB, TIOCKOJIbKY (pU3MdecKre 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U SIBICHHIA,
U3y4aeMbIX XHMHEH, OMoJIOruel, acTpoHOMHEH W (Gu3udeckor reorpadueii, BHOCUT
BKJIaJ] B €CTECTBCHHOHAYYHYIO KapTUHY MHpA, NPEIOCTaBIsET Hauboliee SCHBIC
oOpasibl MPUMEHEHUS HAY4YHOT'O METOJa IO3HAaHUSA, TO €CTh CIoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 TrHaBHBIX 3a7a49 (U3WYECKOrO0 O0Opa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUA COCTOUT B (POPMHPOBAHUM ECTECTBEHHOHAYYHONW TIPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenue ¢u3uku Ha 0a30BOM ypOBHE IMpeEANojaraeT OBJaJCHUE CIIETYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e Hay4HO OOBSCHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIE/IOBAHMUS;

e HHTEPNPETUPOBATH JIAHHBICE W UCIIOJIB30BaTh HAYYHBIE JOKA3aTelIbCTBA
JUTS1 TIOJTy4€HUS! BBIBOJIOB.

Lenu n3yyenus: GpU3NKN HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs OMPEICIICHBI
B Konuenuuu npenogaBanus ydyeOHOro mnpeamera «®Puszuka» B 00pa30BaTENIbHBIX
OpraHu3aLusaX Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOmeoOpa3zoBareiabHble  NPOrpaMMbl,  YTBEpKIAEHHOM  pemeHueM  Kosmeruu



MunuctepctBa npocseiienust Poccuiickoit @enepanuu (nmpotokon ot 3 nexadps 2019
r. Ne [TIK4BH).
Ieaun n3zyyenus pusuku:

npuoOpeTeHre HHTEpeca U CTPEMIICHUS O0YJalOMIMXCsl K HAYYHOMY M3YYCHHIO
HPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaTbHBIX M TBOPYECKUX CITIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUN O HAYYHOM METOJEe TMO3HaHuS H (popMHpoBaHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHHSIM;

dopMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3Y4YCHHUS OCHOB
CTpOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

dopMupoBaHUE TPEACTABICHUA O PONH (PUIUKA TSI Pa3BUTHA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHI;

pa3BUTHE MPEACTABICHU O BO3MOXKHBIX cdepax Oyayuielt npodeccnoHanbHON
JeSTeIbHOCTH, CBSI3aHHOW ¢ (PM3WKOH, MOATOTOBKA K JabHEHIIEMY 00YYCHHIO
B OTOM HalpaBJICHHUH.

JlocTrkeHue 3TUX 1iesied MporpaMMbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs 00€CTIEUMBAETCS PEIICHUEM CIIEYIOIINX 3a/8a4

NPHOOPETCHUE 3HAHMK O JIUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHMYCCKHX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUoOpETCHHEe YMEHHI ONHCHIBATH M OOBIACHATH (U3MUYECKUE SBICHHUS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE  METOJOB  pEIICHHs  MPOCTEHIMX  pacy€THBIX  3adad ¢
UCTIOIh30BaHUEM buznIecKux MoOJIeTIeH, TBOPYECKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BuUTHE YMEHUH HAOIIOaTh NPUPOJHBIC SBICHHUS W BBITIOTHATH OIIBITHI,
nabopaTtopHble  pabOTBI W OKCIEPUMEHTAJIBHBIC  HCCIICIOBAHHS  C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOocHHE TIpUEMOB paboThl ¢ wuHOpMamuel (U3NIECKOTO COJSpIKaAHMUS,
BKJIOYass WH(POPMAIMIO O COBPEMEHHBIX JOCTHKCHHUSX (PU3UKH, aHAIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO cO c(epamu mpodecCHOHATBFHON NEeSITeNTbHOCTH, CBSI3aHHBIMU C
(GU3HKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHMIKEHUSX
buznuecKkoi HayKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOoBE€Hb) Ha YpPOBHE OCHOBHOTO OOIIEro

oOpa3oBanus oTBomutcs 238 vacoB: B 7 kjacce — 68 wacoB (2 Waca B HEJENi0), B 8§
Kiacce — 68 yacoB (2 vaca B Henmeno), B 9 kiacce — 102 yvaca (3 yaca B HeAelN0).

[Ipennmaraemseiii B mporpamme Mo (U3NKE TNepeueHb Ta0opaTOpPHBIX padoT H
OMBITOB HOCUT PEKOMEHJATENbHBIA XapakTep, Y4YWUTelb JelacT BBIOOp MPOBEACHUS
7a00OpaToOpHBIX pabOT U ONBITOB € YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa OKCIICPUMCHTAJIBbHBIX 3a):[aH1/1171, npepjraracMbelx B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHaA I10 (1)I/I3I/IKC.

COIEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uzuka — Hayka o mnpupoje. SBieHus npupoasl. DuU3UUECKUE SABJICHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusnueckne BedIUuMHBL. M3mepenue (Quiznueckux BeaudyuH. Du3MUECcKue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa IUHMII.

Kak ¢wusuka wu  1pyrue  eCTeCTBEHHbIE HAYKU  H3Y4YalOT  MIPHUPOLY.
EcTtecTBeHHOHAYUHBIN METOJ MMO3HAHUA: HAOJIIOICHUE, TOCTAHOBKAa HAYYHOT'O BOIPOCA,
BBIJIBMDKEHHE  THIOTE3, OKCIEPUMEHT 10 TMPOBEpPKE THUIMOTE3, OOBICHEHHUE
HaOoaeMoro siBieHus. Onucanue GU3NUeCKUX SIBJICHUM ¢ TTOMOIIBIO MOJICIICH.

Jemoncmpayuu.

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

2. ®dwusznueckue npuOOpPHl U TpoIeaypa NPSIMBIX HU3MEPEHUM aHAJIOTOBBIM H

1T (POBBIM MTPHUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue MEHBI JETESHUS MKaIbl U3MEPUTEIHHOTO MTPUOOpA.

2. M3MepeHune pacCTOsTHUM.

3. H3mepenne o0bEMa KUIKOCTH M TBEPAOTO Tea.

4. OmnpeneneHue pa3MepoB MajbiX TeJl.

5. M3mepeHue TeMnepaTypbl MPU MOMOIIU KUJAKOCTHOIO TEPMOMETPA U JAaTUUKA

TEMIEPaTypHhl.
6. IIpoBeneHnue wuccaenoBaHUS MO IMPOBEPKE THUIOTE3BI: JAJbHOCThH IOJETA
IIapvKa, MyImeHHOr0 TOPU30HTAIBLHO, TeM OO0JIbIe, YeM OO0JIbIIe BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJeHHUsI 0 CTPOEHHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJIbI, KX pa3Mepbl. OMNbIThI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yactul BemiecTBa. CBsSI3b  CKOPOCTH  JBIJKEHHMSI YacTUIl C
TemnepaTtypoil. bpoyHoBckoe aBwkeHue, auddysusa. BzaumogelcTBHE YaCTHIL
BEIIECTBA: MPUTSX)KEHUE U OTTATKHBAaHUE.

ArperaTHbI€ COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEW W TBEPIBIX
(kpuctamindeckux) Tell. B3auMoCBsSI3b MeXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTtHbIX COCTOSIHUSIX W HUX AaTOMHOMOJIEKYJSAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



emoncmpayuu.

1. HabGmronenne OpoOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue siBaeHUN, OOBACHSIOMUXCSA MPUTSHKEHUEM WIM OTTAIIKUBAHUEM

YaCTHUIl BELIECTBA.
Jlabopamopnuie padomot u onvimot.
1. OreHka TuaMeTpa aToMa METOJIOM PsJIOB (C UCIOIb30BaHUEM (poTorpaduit).
2. OnbITHI IO HAOTIOJEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aUMO/IEICTBHE TeJl.
Mexannyeckoe JBH)KEHHE. PaBHOMEpHOE U  HEPABHOMEPHOE JIBUXKCHHUE.
Cxopoctb. CpenHsii CKOPOCTb NpPU HEPAaBHOMEPHOM JBUKEHMHU. Pacuér mnytu u
BPEMEHHU JIBHKCHUS.
SBneHne WHEPIMU. 3aKOH HHEpPUMU. B3aumojaeicTBue Tell Kak MNpUYMHA
U3MEHEHUsI CKOPOCTH JBMIKEHHUS Tell. Macca kak Mepa MHEpTHOCTU Tena. [[noTHOCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHIIE 00bEMa BEIIeCTBA.
Cuna kak xapakTepUCTUKa B3auMoAeucTBUs Tea. Cuia ynpyrocTu u 3akoH ['yka.
N3Mmepenne cuibl ¢ TMOMOUIBIO AMHAMOMETpA. SIBIIEHUE TATOTEHUS U CUJIa TSKECTH.
Cuna TspKecTM Ha JApyrux IaHetax. Bec tema. HeBecomocts. CroxkeHue cui,
HaIpaBJI€HHBIX MO OJHOW mpsiMoi. PaBHopmeicTByromas cwi. Cuna Ttpenus. Tpenue
CKOJIBXKEHHUSI U TPEHHE MOKOsl. TpeHue B MpUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjaeHUs HHEPIIUH.
4. HabGnroneHrue U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue cui, HaPaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO JBWKEHHS (IIapuKa B KUIKOCTH,
MOJIEITN DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. Ompenenenne cpeaHEl CKOPOCTH CKOJBXEHUS OpycKka WM IIapuKa I0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JI€MOHCTPUPYIOIME 3aBUCHUMOCTh pacTsikeHus (aedopmarivin)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJBXKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjienue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



Hanenne. CrocoObl YMEHBLIEHUSI W yBENMUYEHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHUS Ta3a oT 00bEéMa, Temneparypsl. Ilepenaya naBiaeHus: TBEpAbIMU
TEIaMH, JKHIKOCTSIMU M TraszaMu. 3akoH Ilackams. IIHeBMaTMyecKue MaIIHHBI.
3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT TIyOMHBI. ['Mapocrtatmyeckuid mapamokc.
CooOwatomuecs cocynpl. [ 'uapaBinyeckue MeXaHu3Mbl.

Atmochepa 3emnum u armocepHoe gaBieHue. I[IpUuMHBI CyIIECTBOBAHUS
Bo3aymiHOM oOosouku 3emnu. Omnbit  Toppuuemnu. HW3mepenue armocdepHOro
naBieHusl. 3aBUCUMOCTh aTMOC(HEpPHOr0 JaBJIEHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUSI.

JleficTBHE JKHUIKOCTHM W Ta3a Ha NOTPYyKEHHOE B HHMX TeNO. BblTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO JABIICHHUS.

3aBUCUMOCTb BBITAIKUBAIOIIEH CWIIBI OT 00BbEMa MOTPYKEHHOW YacTU Tella U
IUJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcClOBHME IUIaBaHMs Tell: IUIABAHUE WM IOTPYKEHUE TEl B 3aBUCUMOCTH OT

S L T o

~

COOTHOUIEHHUS MIIOTHOCTEN TEJa U KUIKOCTH.
Jlabopamopnuie padbomot u onvimot.
1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
AKUJKOCTh YaCTHU TeNa.
2. OmnpeneneHue BHITATKUBAIONIEH CUJIbI, IEUCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B
AKUJKOCTb.
3. IIpoBepka HE3aBMCHMOCTH BBITAJIKUBAIOUIECH CHUJIbL, ACHCTBYIOIIEH HAa TEJIO B
KUJIKOCTH, OT MACCHhI TeJa.
4. OmnpIThl,  JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOMIEH  CHJIBI,
JICUCTBYIOIIEH HA TENIO B JKUIKOCTU, OT 00BbEMa MOTPYKEHHOW B KUIAKOCTH
YACTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.
5. KoHCcTpyHnpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKU U ONPEAEIIEHUE €€
rpy30I0AbEMHOCTH.
Pa3nen 5. PaGora u MomiHOCTh. JHeprus.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: phIvar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHS
peiuara. I[IpumeHeHue mpaBuiia paBHOBECUS pbluara K OJIOKY. «30JI0TOE MPABUION
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B ObITY U TEXHUKE.



Mexannueckas  dHeprus. KuneTtmueckas W NOTEHOMAIbHAs  DHEPIUs.
IIpeBpamenne OIHOrO BHJA MEXAHWUYECKOM JHEPruM B APYro. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Ompenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABMKEHUHM Teja I10

TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBHM PaBHOBECHS phlyara.

3. N3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.

8 KIIACC

Pa3znen 6. TensioBbIe sIBJIEHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOECHHUSI BEIIECTBA.
Macca u pasmepbl atroMOB U MoJieKyJ. OIBITEI, MNOJATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopgenun  TBEPAOTO, IKUAKOTO H  Ta3000pa3HOTO  COCTOSIHUM  BelIeCTBa.
Kpucrannuueckue u amopdubsie Tena. OOBbSCHEHHE CBOWCTB Ta30B, JXKUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJOXEHUM  MOJEKYJISIPHO-KMHETUYECKOM  TEOpHUH.
CmauuBaHue U KamWUISIPHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHII.
Brytpennsis sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEpPruu: Terwionepeaadya u
coBepuieHue paboThl. Buaesl Temonepenadd: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
U3JIy4YCHHUE.

KomnuectBOo TemnoTel. YaenapHas TEIUIOEMKOCTh BEIIECTBA. 1e€mI000MEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TEIUIOBOro OajnaHca. [lmaBieHue m oTBepieBaHHE
KpUCTAJUTMYECKUX BEIECTB. Y eibHas Teriora IiaBieHus. I[lapooOpa3oBaHue u
koHneHcarus.  Hcmapenwe. Kumenwe. VYaenmpHas TemioTa IapooOpa3OBaHUS.
3aBUCHMOCTH TEMIIEPATypPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BrnaxHocTbs Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIJIOTa CrOpaHHUs.

[Tpunuunst padotel TemnoBbix asurareneit KI1/] temmoBoro nurarens. Teriossie
JIBUTATEJIN U 3alIUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

1. HaOmromenne OpoyHOBCKOTO ABHIKCHHS.

2. HaGmonenue nuddysumn.

3. HaOmronenue siBIeHU CMaYMBaHUS U KaITMJUISIPHBIX SBICHUM.

4. HaOmromeHue TEmaoBOro paciIupeHus Tel.



5. 3meHeHue pAaBieHMs Ta3a OpU HU3MEHEHMHM OOBEMAa M HArpeBaHUM WU
OXJIAXKJIECHUU.

6. llpaBuna mamepeHus: TeMIepaTypsl.

7. Bunasl Teronepenayu.

8. OxyakJieHHue Mpu COBEPLIEHUU PAOOTHI.

9. HarpeBanue npu coBepiieHU paOOThl BHEIIHUMHU CHUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3JINYHBIX BELIECTB.

11. HabGnronenue kumneHusl.

12. HaGmroieHre nocTostHCTBA TEMIIEPATYPhI MPH TUIABJICHUH.

13. Moaenu TEnIoBbIX JBUTATEIEH.

Jlabopamopnuie padomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel 1O HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHHUs] Ta30B, XKUAKOCTEH U

TBEPABIX TEI.
4. OmpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh AaBJICHHS BO3/lyXa OT ero o0béMa U
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA UJAKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphl.

7. HaOmtomenue w3MeHeHMs BHYTPEHHEW JHEprum Teida B pe3ysbTare
TeIUIoNepeaadu U paboThl BHEIIHUX CHUII.

8. HccnenoBanue siBJICHHS TEIJIOOOMEHA IIPU CMEIIMBAHUM XOJOJHOW M ropsyein
BOJBL.

9. OmpeneneHne KOJINYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOW MPH TEINIOOOMEHE C
HArpeTbiM METAUINYECKUM LIUIIUHIPOM.

10. OnpenieneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBJIEHUS JIbJIA.

Pa3zznen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Teda. JIBa pojaa sieKTpUUecKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJCHCTBUS 3apsSKEHHBIX
TE€J OT BEJIMYMHBI 3aPSIZIOB U PACCTOSHUS MEK/y T€JIaMH ).

Onektpuueckoe mosie. Hanpspk€HHOCTH  3nekTpuyeckoro mosst.  [IpuHnun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpuyeckux 3apsioB. JIEMEHTApHBIA JIIEKTPUUYECKUM 3aps.
Crpoenne aroma. I[IpOBOIHMKM W OUBIEKTPUKH. 3aKOH COXPAHEHUS JJIEKTPUYECKOIO
3apsja.



DIIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. MICTOUHHNKH
MOCTOSIHHOTO ToKa. JIeHCTBUSI DJIEKTPUYECKOrOo ToKa (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUIAKOCTSX U Ta3ax.

Onekrpuueckas nenb. Cuiia Toka. DIEKTpUdecKoe HamnpsbkeHue. COonpoTUBIIEHUE
MPOBOJHUKA. YAEIbHOE COMPOTHUBJIECHUE BElIECTBA. 3akoH OMa sl ydyacTKa UEIH.
[TocnenoBaTenbHOE U MapalIEIbHOE COETUHEHNE MPOBOIHUKOB.

Pabota u MoOmHOCTH 3JleKTpUYecKoro Toka. 3akoH JDxoyms—Jlenna.
DneKTpuYecKue Lenu W MNOTPeOUTeNnu 3JeKTpuYecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3auMmopaelcTBHE TOCTOSIHHBIX MarHMTOB. MarHuTHOE
nosie. MarHuTHoe noje 3eMJIM U €ro 3HaueHue s Ku3HU Ha 3emiie. OnbIT Ipcrena.
MarauTHoe MoJie 3JIEKTPUYECKOro Toka. IIpuMeHeHue 3IEeKTPOMArHUTOB B TEXHUKE.
JlelicTBME€ MarHUTHOTO MOJIsl HA MTPOBOJHUK C TOKOM. DJIEKTPOJABUIATENIb TOCTOSSHHOTO
Toka. Vcrnoyib30BaHUE AJIEKTPOJBUTATECH B TEXHUYECKHMX YCTPOMCTBAX U Ha
TPaHCIOPTE.

OnbiTel @apajnes. SBieHue diEKTpoMarHuTHOW wuHAYKUMHU. [IpaBuno JleHia.
Onektporenepatop. CrnocoObl MOTYYCHUS DJECKTPUUECKON IHEPTrUH. DJIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS AIEKTPUUECKUX 3apsII0B.
[IpoBOOHUKH Y TUAJIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUAM 3JIEKTPUUECKOTO MOJIA.
HcTouHrKkH IOCTOSTHHOTO TOKA.
JIecTBUA 3IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuibl TOKa aMIepMeETpOM.
. I3Mepenune 351eKTpuyecKoro HapsKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumojiericTBre NOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MATHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MArHUTOB.
. OneIT DpcTena.
. MarauTHoe noJie Toka. DJIE€KTPOMAarHur.
. JlericTBHE MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
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21
22
23
24

25

. DNEKTPOABUTATENb MOCTOSIHHOTO TOKA.

. UccnenoBanue aBiIEHUS 3NEKTPOMATHUTHOW UHAYKIIUH.

. OnbrTel @apanes.

. 3aBUCUMOCTh  HAlpaBJICHUS HMHAYKIMOHHOTO TOKAa OT YCIOBUH  €T0
BO3HUKHOBEHMUS.

. DNEKTPOTeHEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

S

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiThl 1O  HAOJMIOAEHUIO  AJEKTPU3aLMM Tel HMHAYKUMEHW U TpHU

CONPUKOCHOBEHUHU.
HccnenoBanure fAeMCTBUSL  DJIEKTPUYECKOTO TIONS Ha MPOBOJHUKU U
TUDJIEKTPUKH.

COopka u npoBepka pabOThI AJIEKTPUUECKOM MK MOCTOSTHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUIIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKA, HWIYIIETO YEPE3 PE3UCTOp, OT
COINPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JSJIEKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, IJIONIaAU MTOMEPEUYHOr0 CEUYCHUS U MaTepuarna.
[IpoBepka mpaBuiia CIIOXKEHUS HANPSOHKEHUH TPU  [OCIEAOBATEIHLHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia Uil CWIBlL TOKa NPU MAPAJUIENBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO YepPE3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIAEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, HAYIIETO 4YEpe3 JaMIIOYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
N3ydeHre MarHUTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U
pa3aeIeHUH.

HccnenoBanne AEUCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThL, AEMOHCTPUPYIOMINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSA KATYIIKHU C
TOKOM U MAarHUTa OT CUJIbI TOKA U HAIMPABJICHMS TOKA B KaTYIIIKE.

N3ydenne neicTBrsi MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.
KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBuraTebHOM yCTaHOBKH.

OnpIThl MO WCCEAOBAHUIO  SIBICHUSA  DJIEKTPOMArHUTHOM — MHIYKUWH:
WCCJIEIOBAHUE U3MEHCHUI 3HAYEHUS U HAIPABJIEHUS] MHAYKIMOHHOTO TOKA.
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Paznen 8. Mexanuuyeckue siBJ1eHHUS.

Mexannueckoe  nBukeHue. MarepuanbHass — Touka. Cucrema  orcuéra.
OTHOCUTENBPHOCTh  MEXaHWYECKOTO  JIB)KEHMSA. PaBHOMEpHOE  NPSIMOJIMHENHOE
nerkeHne. HepaBHOMepHoe mpsMonauHEWHOe nBMKeHUE. CpenHssi W MIHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOyckopeHHOE TIpsiMoIHelHOe aBmkeHne. CBoOOHOE MajeHUE.
Omnbitel ["anunes.

PaBHOMepHOE JBUXKEHHE MO OKpyxkHOCTH. Ilepron u wyactora oOpalieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

IlepBeiit 3akoH Hberotona. Bropoit 3akoH Hserotona. Tperuit 3akon HerortoHna.
[IpuHOKN CyNEepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: Cujia TPEHHSI CKOJIbXKEHUS, CHIIA
TPEHUSI TIOKOS, IPYTUE€ BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO MaJICHUSI.
JIBrxkenue mianeT Bokpyr Connna. IlepBas kocmuueckas ckopoctb. HeBecoMocTs u
NEPETPY3KHU.

PaBHOBecre MarepuanbHOW TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3MeHenwe wummynbca. MMmoynbc cuiibl. 3aKOH COXpaHEHUS
uMITyJibca. PeakTuBHOE IBHKEHUE.

Mexanndeckasi pabota ¥ MOUTHOCTb. PaboTa cuil TSXKECTH, yNpyrocTd, TPEHUS.
Cs3p osHeprun W pabotrel. [loTeHnmanbHass »JHEprusi Tena, MOAHITOIO Haj
IIOBEPXHOCTHIO 3eMJIM. [loTeHumanbHass >HEprus cxxarou npyxkuHbel. KuHetnueckas
sHeprus. TeopemMa O KHHETHMYECKOM SHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaGmronmenne MeXaHWYECKOTO [BIDKCHHS Tella OTHOCHTEIBHO pa3HBIX Tel

OTCYETA.

2. CpaBHeHHME TIyT€ll W TPACGKTOpUM [ABUIKEHUS OJHOTO W TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKEHMUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUKECHUS.

Habmronenme nBrkeHus Tena mo OKpYKHOCTH.

HabGmronenne MeXaHWYECKHUX SBJICHUH, MPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUKCHUU OTHOCHTEIBHO
KaOuHeTa (QU3HKH.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MACChl TeJa U AEHCTBYIOIIENH HA HETO CHJIBL.
HaGntonenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TEN.

N3meHenne Beca Tena npu yCKOPEHHOM JBHKECHHM.
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10.
11.
12.
13.
14.
15.
16.

IIepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJICUCTBUU TEN.

CoxpaHeHne UMIyJIbca IPU HEYIIPYTOM B3aMMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.
HaGmionenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MEXaHUYEeCKOW 3HEepruu Npy CBOOOTHOM NaJCHHUH.

CoxpaHeHrne MEXaHWYECKOW HSHEpPruM IpU ABWKEHUU Tella MOJA JEHCTBHEM
IIPY’KUHBI.

Jlabopamopnuie padomot u onvimot.

1.

10.

11.

KonctpyupoBanue TtpakTta [Js pa3roHa M JalbHEHIIEr0 pPaBHOMEPHOIO
JBH)KEHUS IIApUKA WIIN TEIEKKH.

Onpenenenue cpeaHelt CKOPOCTH CKOJIBKEHUS OpycKa WU JBUKEHUS IIapuKa
10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yYCKOpeHUs Tejda MpU PABHOYCKOPEHHOM JBHXKCHUU TIO
HaAKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU IMIPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHOW CKOPOCTH.

[TpoBepka rUMOTE3bI: €CJIM MIPU PABHOYCKOPEHHOM JBIKCHHHM 0€3 HaudaabHOU
CKOPOCTHU TYTU OTHOCATCS KaK psifi HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMaJIBLHOTO
JIaBJICHUS.

Omnpenenenue kodphuIMeHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue )KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHHS TPH PAaBHOMEPHOM JBIDKCHHMH Tejla II0
TOPU30HTAJILHOMN MTOBEPXHOCTH.

Omnpenenenue padoThl CHUJIBI YIIPYTOCTH MPH MOIBEME TPy3a C UCIIOIb30BAHUEM
HEIOABMKHOI'O U ITOABHYKHOTO OJIOKOB.

N3yuyeHue 3akoHa COXpAHEHUS SHEPTUU.

Pa3znen 9. Mexanu4yeckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTHUKW KOJICOAHH: TMEpPHOI,
4acToTa, aMIUIATyJda. MaremaTudeckuii W TOpPYKMHHBIM MaATHUKU. [IpeBpamenue
SHEPI'UM MpH KOJIeOATEIILHOM JABUKEHUH.

3aryxatomue konedaHusi. BolHyxkneHHble kKoneOaHus. Pe3onanc. MexaHuueckue

BOJIHBI.

CaoiicTBa MexaHUYecKuX BOJIH. [Ipo/ionbHBIE W momnepeyHble BOJIHBI. [[nuHa

BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEeHUs. MexaHndeckrne BOJIHBI B TBEPAOM TeEIIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOoHA. OtpaxenHue 3Byka. HHDpa3Byk u
YIBTPa3BYK.



Jemoncmpayuu.

1. HaOnmionenune konebGaHuii Ted TMOJA JEWCTBHEM CHIIBI TSDKECTH U CHIIBI

YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmroneHne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MTONEPEYHBIX BOJIH (HAa MOACIIH).

HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padomot u onvimot.

1. OmpeneneHue 4acTOThI M MEpHo/ia KojieOaHU MaTeMaTUUeCKOTO MasTHUKA.

2. OmnpenenieHre 4acTOThl U Iepro/ia KoJieOaHU MPY>KMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHO/ia KoJieOaHUM MOJIBEIIEHHOTO K HUTH TPy3a
OT JITMHBI HUTH.

4. VccnenoBaHue 3aBUCHUMOCTH TIEpPHOJIa KOJIEOAHUM MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a.
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5. IlpoBepka HE3aBUCUMOCTH Teproa KoJeOaHui rpy3a, MOJABEIICHHOTO K HUTH,
OT MaccChl rpysa.

6. OnBITBI, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh TepuoAa KojeOaHUW MpPYKUHHOTO
MasiTHUKa OT MacChl I'py3a U KECTKOCTHU MPYKUHBI.

7. V3MepeHne ycKOpeHUs: CBOOOIHOTO TaIeHHUS.

Pazaen 10. DieKTpOMarHuTHoOE 1M0JIe U JJIEeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE noJie. DJIEKTPOMarHuTHHIC BOJIHBI. CaoiicTBa
AJIEKTPOMArHUTHBHIX BOJIH. [lIkanma »JIEKTPOMAarHUTHBIX BOJIH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJeKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoMCTBa 2JIECKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimeot.

1. M3yyeHue CBOWCTB OJJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOUIBEHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBass mozaenp cera. Mcrounuku cBera. I[IpsmMonmHENHOE pacrnpoCTpaHEHUE
ceera. 3atmenus Connua u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomiienue cBeTa. 3aKoH npenomiieHus: cBeta. [lodHOe BHYyTpeHHEe OTpaXKeHue
cBera. Mcnonb30BaHKe MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTUYECKUX CBETOBOAAX.

JIunza. Xon nyueid B nuH3ze. Onruueckas cucrema (oroamnmnapara, MUKpPOCKOIA U
Teneckomna. ['a3 kak ontuyeckas cucrema. bau3opyKocTh U 1adTbHO30PKOCTb.



Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHA. ClOMXEHUE CEeKTpaIbHbIX
uBeToB. Jlucniepcus csera.
Jemoncmpayuu.
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[IpAMonHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[TonyueHnue n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

OnTuyeckuii CBETOBO/I,.

Xop nydelt B coOuparoiieit JnH3e.

XoJ Jiydeu B pacCEeHUBarOIIECH JTUH3E.

[Tonyuenne n300pa>keHH C TOMOIIBIO JTMH3.

[Tpunuun neicTBus doToanmnapaTta, MUKPOCKOIIA U TEJIECKOMA.

10. Mopenb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonydenue 6ey0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1.

HccrnenoBanre 3aBHCHUMOCTH yIjla OTPaKCHHS CBETOBOTO JIy4a OT YrIJia
najCcHUsI.

W3ydeHne XxapakTepUCTUK H300paKeHUs IPeIMETa B INTIOCKOM 3€pKale.
HccrnenoBanre 3aBUCHMOCTH YIJIa TPETOMIICHHS CBETOBOTO Jyda OT Yria
NaJICHUs HA TPAHUIIE «BO3IYX—CTEKIION.

[Tomyuenue n300paskeHUH C TTOMOIIBIO COOMPAIOIICH JTMH3BI.

Omnpenenenre (GOKYCHOTO PACCTOSHHUS W ONTHYECKOW CHIIBI COOHMparomiei
JIMH3HIL.

OTBITHI ITO Pa3TIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnpITBI 1O BOCHPHUATHIO IIBETa IPEAMETOB NpPH WX HAOIIOJICHUH Yepe3
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Onwitel  Pezepdopna m mmanetapHas wmojens atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHue ceera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anb(a, 6eTa- u ramma-uznyderus. CTpoeHrHe aTOMHOTO sipa.
Hyxnonnast mogenb atomuoro sapa. M3otonel. PaguoaktuBabie nipeBpaieHus. [lepuon
MoJypacnaja aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHbl COXpPAaHEHHUs 3apsAIOBOIO M MacCOBOTO 4YHUCET.
DHeprus CBsi3M aTOMHBIX sijiep. CBsi3b Macchl U 3Hepruu. Peakunu cuHTE3a U JIeCHUS
anep. Ucrounuku sueprun ColiHIIa U 3BE3].

SAnepHas oHepretuka. JIeWCTBHS paJMOAKTUBHBIX H3JIYYEHHM HAa JKHUBBIE
OpraHu3MBl.

Jemoncmpayuu.



CnexTpel U31y4EeHUS U MOTJIOUIEHNUS.

CnexTpsl pa3nuYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpexoB B kamepe BuiibcoHna.

PaboTta cuérurika HOHU3UPYIOMIHUX U3TYUESHUM.

Perncrpanus nznydeHuss IpupOIHBIX MUHEPATIOB U IIPOTYKTOB.
Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3JTYUYEHHUS.
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2. HccnenoBanue TpekoB: M3MEPEHHE SHEPTrUM YACTULBI MO TOPMO3HOMY ITYTH
(mo ororpadusim).

3. M3mepenue paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAKO NI MOXYJIb.

[ToBTOpUTENHEHO-0000AIONMI MOJYJIb TpeAHAa3HAYeH JUIsl CHCTeMAaTHU3aluu U
0000111eHHs] TPEIMETHOTO COJEPKAHUS U OMBITA JCSITEIIbHOCTH, MPUOOPETEHHOTO MPU
U3yYeHHH BCero Kypca (U3UKHA, a TakkKe [JIs TMOArOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY OJK3aMeHy Mo (u3uke i OOydarolIuxcs, BBIOPABIIUX OSTOT
y4eOHBIN MpeIMeT.

[Ipy w3yyeHUM JAHHOTO MOYJS PEaTU3YIOTCI U CHUCTEMAaTU3UPYIOTCS BHUIbI
JESTENHbHOCTH, HAa OCHOBE KOTOPBHIX OOECIEeYMBAETCS JOCTHKEHHE MPEAMETHBIX H
MeETanpeIMETHBIX IJIAHUPYEMBIX pe3yJbTaToB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB HCCIEI0BAHUS
SBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSCHATh (PU3UUECKHE SBIICHUS,
OPUMEHAS TOJYyYEHHBbIE 3HAHUA, pelaTh 3aJadyd, B TOM YHUCJIE KAayeCTBEHHBbIE H
AKCHEPUMEHTAIbHBIE.

[IpyHUMNINANBHO AESATEIBHOCTHBIM XapakTep AAHHOTO pa3lelia peanus3yercs 3a
C4€T TOTO, YTO OOYYAOIIMECS BBIMOIHIIOT 3a/IaHMs, B KOTOPBIX UM IIPEIIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHM pacro3HaBaTh U HAYYHO OOBSACHATH (PU3MUYECKUE
SIBJIEHUSI B OKPY KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

MCIIOJIb30BaTh HAy4YHBIE METOIBI HWCCJIEAOBaHUS (PUINYECKUX SBICHUH, B TOM
YuUCIIe AJI1 MPOBEPKHU THIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBHI HambOoiee BaXXHBIX JOCTIKEHHUUW COBPEMEHHBIX
TE€XHOJIOTUHM, HalpuMep, MPaKTUUYECKOTO HCIOJIb30BaHUSl PAa3JIMYHBIX HCTOYHHUKOB
SHEPrMM HAa OCHOBE 3aKOHA MPEBPAICHHS M COXPAHEHUS BCEX M3BECTHBIX BHUOB
SHEPrUu.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypoBHE OCHOBHOI'O 00IIeT0 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTHKEHUN (DU3UKU;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS MU  IMOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIBHOM HANpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO PO(eccHii, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTaLMd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUM NOJis PELICHUs 3a1ady B
00JIaCTH OKpY’Kalollled Cpeabl, IUIAHUPOBAHUS TMOCTYIKOB M OLEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH Cpelibl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOieM U MyTed ux
pelIeHHUs;

e 8) aganTanMu K M3MEHSIOIMIMMCH YCJIOBHSM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBMU IMPU BBHINOJHEHUH HCCIEIOBAaHUN U
OPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMI, B TOM Uucie GOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (QU3UUECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHHE JAePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
[1)76370 478

e — IUJJAHUPOBAHHME CBOEr0 PAa3BUTHUA B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

e — CTpEeMJICHHE aHAJIU3UPOBATDH U BBISBISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OLEHKA CBOUX JECUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpexny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011I€HHS U CPAaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICCTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUECKUX
ABJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JE€yKTHUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU rpauKOi M UX KOMOUHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBaHMS, POEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTH)KEHUIO: paclpeiessaTh poJid, OO0CYyXaaThb MPOLECChl H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMN MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUHBIX  MOAXOAAX MPUHATHUS  pelIeHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
NEeATENIbHOCTHU, JaBaTh OLICHKY NPUOOPETEHHOMY ONBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKJAECHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYroro.

HPEJMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHHEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, MJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepejaya JaBjiCHUsS TBEPABIMU TeEJIaMHU, >XUIAKOCTSIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHHE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBEKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CUJIA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi M TMOTEHUHAJIbHAS HEpPrusi), MpU OMNHCAHUU MPaBUIIBLHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKy U3yUYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (HU3NYECKUE BEJIWYUHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIONHATh TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tea,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHH (3aBUCUMOCTH IyTHU
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIIPYTOCTH OT YIJIWHEHUS TPYKUHBI, BHITAIKUBAIOMICH CUJIBI OT 00BbEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO HCCIENOBAaHUs, COOWMpaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTh KOCBEHHBIC HM3MEpPEHUS (U3UYCCKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYsS MPEAIOKECHHON WMHCTPYKIUH: TIPH
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIIIHUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKKA, YCTPOWCTBO BOJOINPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUECKUX 3HAHWUH B IOBCEIHEBHOU
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uWH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 33JaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3CHTAlLUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOLIMX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE€ COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JTUDJICKTPUKU, TIOCTOSTHHBIN JICKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIUS, U3IIy4YCHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUcCTalUlbl B Tmpupone, uzinydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TPU 3TOM MEPEBOJIUTHh MPAKTUUECKYIO 33/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJeJbHAs TEIUIOEMKOCTh BEILECTBAa, VJEJbHAs TEIUIOTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IPOBOJHMKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUECKyl0 BEIMYUHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPIO3UIMHU MoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TeJd, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUid MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HWCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HeoOXoMuMBbIe g €€ pelleHus, MPOBOAUTh pacdy€Thl W CPaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHUE, OLEHUBATh IPABWIBHOCTH IOpsJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPH MU3JIYYEHHH OT LBETa M3Iydaroled (ITOroIarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MArHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOJIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIE0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4epe3 TMPOBOJHMK, OT HAampsDKeHHsT Ha  IMPOBOJIHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTHM B BHUAE TaOnull U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HMX OMNHUCAaHUA (B TOM 4YHCIIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEeAOXPAaHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATEINb IOCTOSHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMTPOMETP, JBHUraTelb BHYTPEHHEIrO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOMUTH  TpUMEphl  (HAXOAUTh  HWH(POpMAIUIO O  TpPUMEpPaxX)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIIAThL TOUCK HHpOpManuu (U3NYECKOTO COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJIHCHUN YYCOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBCHHBIC INMHUCHMCHHBIC W KpAaTKUE YCTHBIC COOOIICHHS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIAll B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECUE, MEXAHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBUKEHUE, KOJeOATeNbHOE NIBMXKEHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHbIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXarolmeM Mupe (B TOM uucie (PU3NYECKUEe SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OMOIOTHYECKOE NEWCTBHE BHUIMMOTIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MpPHU ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HAUYEHUs U EOUHUIBl (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHMS,



NPUHLUI CYNEPHO3UINH CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpHU SAEPHBIX PEaKIHsIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyallnii MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB C OMOpPOl Ha 2-3 HW3yYEHHBIX CBONCTBA (PU3NYECKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/Jayd 3alHChIBATh KpPaTKOe
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU TOMOIIH
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJeOaHUH, MPSIMOIMHEHHOE PACIIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  TUH3BI), OOOCHOBBIBATH BBIOOP crmoco0a HW3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJIbKEHUS, MEXaHWYeckass pabdoTa W MOIIHOCTh, 4YacTOTa U
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICAYs MPEIIOKCHHON WHCTPYKIIUH, BBIUYHACIATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETpP, NATYMKU TIOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKH U3YYCHHBIX TEXHHMUECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PENICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbI IS
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKPY KAIOIIEH Cpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHWN YYE€OHBIX 3a/laHUi HAYyYHO-TIOMYJSPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar Hu3y4aemoro paszena (pU3MKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC 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

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 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. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS 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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppiukun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenne»

» Gusuka: §8-i kinacc: 0a30BbIN ypoBEHb: YueOHUK, 8 kiacc/ [leppimkun U.
M., UBanos A. U., AxuronepHoe obmectBo «M3narenbctBo «IIpocBemenuey
» Gusuka: 9-i knacc: 0a30BbIN ypoBeHb: YueOHUK, 9 knacc/ Ileppimkun U.
M., I'ytauk E. M., IBanoB A. ., [lerpoBa M. A., AkiinoHepHoe 00IeCTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

«CoopHuK 3a1a4 1o ¢usuke 7-9 xiaccey nox pen. [leppimkuna

Jlykamuk B.U. COopHuK BompocoB U 3a7a4 1o ¢puszmnke. 7-9 ki. —
M.IIpocsemenue, 2010. —192¢

Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE U
KOHTpPOJIbHBIC paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.
«KoHTponbHO-U3MepuTenbHbie MaTepuaibl. dusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-e u3a.,nepepad. — M.:.BAKO, 2013
«KonTponbHO-u3MeputeabHbie Matepuainbl. ®usuka. 8xinacc/Coct. H.A.
3opuH. — 2-e u3a.,nepepad. — M.:.BAKO, 2013

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
7 KIIACC

. bubnmoreka — Bcé o mpeamety «Pusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnsiTel Ha ypokax. — Pesxkxum nocryma: http://fizika-class.narod.ru

3. Equnas xomnekmus udpoBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlnTepecHble MaTepuaibl K ypokam (GU3UKHU MO TeMaM; TECTHI TI0 TEMaM;
HaTJIsTHBIC TTocoOms K ypokaM. — Pesxum noctyna: http://class-fizika.narod.ru
5. Hudpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum goctyna:
http://www.openclass.ru

6. DneKkTpoHHbIE YUeOHUKH 1O (pr3uke. — Pexum gocryna:
http://www.fizika.ru

8 KITACC

1. bubnunoreka — Bcé no npeamery «duszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

3. Enunas xomiekuus nugpoBbiX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum



nocryma: http://school- collection.edu.ru

4. NnTepecHble MaTepuaibl K ypokaM (PU3UKH 10 TeMaM; TeCTHI [0 TeMaM;
HarJsIIHbIe TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTelbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DneKkTpoHHbIE YUeOHUKH 1O (hu3uke. — Pexum gocryna:
http://www.fizika.ru

9 KJIACC

1. BuzneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas xomteknus nudpoBbIX 00pa3oBaTeNbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

3. MHTepecHble MaTepuaibl K ypokaMm (GU3UKH [0 TeMaM; TECTHI TI0 TEMaM;
HarJIsIHbIe TocoOus K ypokaM. — Pesxxum noctyna: http://class-fizika.narod.ru
4. Hudposeie 00pa3oBaTenbHbIC pecypchl. — Pexxum moctyna:
http://www.openclass.ru

5. DnekTpoHHbIEe yueOHUKH 1O (uzuke. — Pexum gocryna:
http://www.fizika.ru

6.Jlucranimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpsIThIi Ki1acc.
CereBoe 00pazoBaTelIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas komnekuus nupoBbIiX 00pa30BaTeNIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN HEHTP HHPOPMAILTMOHHO-00PAa30BATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uutepuet ypok. http://interneturok.ru/ru/school/physics/



