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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIIUXCS W OpraHU3alui0 H3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanum3anuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3y4eHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICP)KAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®duszuka SBISIETCA  CHCTEMOOOPA3yOIIUM ISl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYSCKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpPEeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENAINoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HaydHbIE
JI0Ka3aTeNbCTBA JUIS TTIOTYYCHHS BHIBOIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOrPAaMMBI, YTBEPKIAEHHOW pEIICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIJICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKWY;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00OyUYeHHIO B 3TOM HalpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOJIOAATh MIPUPOIHBIC SBJICHUS M BBIMOJIHATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSX (U3HWKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEINb JelaeT BIOOP MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COAEPXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeAMYMHBL. M3MmepeHue Quanyeckux BelIWYuH. PU3NYECKHe
npudopsl. [lorpenHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKd H3y4aloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHHE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBIICHHS.

2. ®uznyeckue npuOOPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOT0 TpUOOpa.
2. HM3mepeHnue pacCTOSHUMU.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.



JBr>kenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTAINTMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaGmonenue  siBieHUN,  OOBSCHSIOMIMUXCS  MPUTSDKCHUEM WU

OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OuneHka JuMaMeTpa aroMa METOJOM psioB  (C  UCIOJb30BAHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOICHUIO TEIVIOBOTO PACIIMPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanunyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.

SBnenne uHepuuM. 3aKOH HMHEpUHMH. B3anmoaeicTBHE Tell Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTepUCTHKaA B3auMoAeHCcTBHs Tesl. Cuina ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUiibl ¢ TOMOLIBKO AUHAMOMETpA. SIBJICHHE TATOTEHUS W CHUIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.

2. N3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TETI.

5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.

6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.

Jlabopamopuvie pabomul u onvimol.



1. OmnpezeneHne CKOPOCTH PaBHOMEPHOI'O JIBH)KEHHSI (IIApHKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHHS OpycKa WM MIapuKa 10
HAKJIOHHOMW IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
HPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MAalIMHbl. 3aBUCUMOCTh JABJIEHMs KMJIKOCTH OT TIIyOuHBI. ['mapoctarnuyeckuit
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS
Bo3aAylmHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPaTyphl.

[lepenayda naBaeHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTbh BBITAIKUBAIOLIEH CHJIBI OT 00BEMA MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBuE IJIaBaHMs TeN: TUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOU B
KUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOMICH  CWJIbL, JEHUCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B KHUJKOCTH, OT MacChl Teja.
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4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
XKHUJKOCTh YaCTU TEJIa U OT IUIOTHOCTH YKUIKOCTH.

5. KoHcTpynmpoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKH U
orpeneneHue €€ rpy30noabEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast padota. MOIIHOCTb.

[TpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecHsl pbluara. [IlpumeHeHMe @paBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass oSHeprus. KuHeTwueckas U TOTEHIMANbHAS DHEPTUA.
[TpeBpaleHre 0JHOTO BUIa MEXaHUYECKOW SHEPTUU B IpYroi. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBM)KEHUU Tella

10 TOPU30HTAJILHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBUi paBHOBECHS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.
8 KUIACC

Paznen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, TOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOWMCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUW MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIIOBOTO ABHXKEHUS
yactull. BuyTtpeHHsisi sHeprusi. CrnocoObl HW3MEHEHUs] BHYTPEHHEW SHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyYEHHUE.

KonudecTBo TemioTsl. YenbHas TEMIOEMKOCThH BEIIECTBA. TemiooOMeH u
TEIUIOBOE paBHOBecHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora



napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KWIIEHHS OT aTrMoc(hepHOTo
JIaBJICHUSL.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

[IpuHuunel pabotsl TermaoBbiX aBurarenei KIIJ[ temmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro paciupeHus Tei.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OO0bEMa M HarpeBaHUM WU
OXJIAKICHUH.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

Harpeanue npu coBepuieHHH paObOThl BHEITHUMHU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI 10 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHeHUST BHYTPEHHEH OHEpPruM Tella B PE3yJbTare
Terionepeaayy U paboThl BHEITHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA IPU CMEIIMBAHUW XOJOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUIECKUM ITUITUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.



11. MccnenoBanue npouecca nCHapeHusl.

12. OnpezeneHre OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

13. Onpezenenne yAeIbHON TEIIOTHI IUIABJIEHUS JIbJA.

Pazngen 7. djekTpruyecKue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poia 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTehe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXY TEIIAMH).

OnekTpudeckoe mnoJie. Hanpsxk€HHOCTh siiekTpuueckoro mnoiist. [IpuHnmn
CYIIEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuYecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOogHMKM W  AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsIa.

ONEKTPpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass unenb. Cumia TOka.  OJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
11 ydactka nenu.  [locienoBarenbHOE M MAapallIebHOE  COCAUHEHUE
IIPOBO/JIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpudecKre 1enu U NOTpeOUTENN dIEKTPUIECKOi s3Heprun B ObIiTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MarHuTHOE MoJie 3eMJIM U €ro 3Ha4YeHUe I )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1OJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >3JEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.

DIJIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.
Jemoncmpayuu.

DIeKTpu3anus Ted.

JIBa posa 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEJL.
YCTpOMCTBO U AEHUCTBUE DIEKTPOCKOIIA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.

[IpoBOHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

N o U bk w N e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBuUS 3IEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B HKUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CHIlbl TOKa aMIIEPMETPOM.

W3mepeHne 2IeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH PA3JAEIEHUA IMOJ0COB MAarHUTA.
MopaennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.

JlelicTBME MarHUTHOIO I10JIS HA IPOBOJHUK C TOKOM.
DNEKTPOABUTATEIb NOCTOSHHOIO TOKA.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanes.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBUM €ro
BO3HUKHOBEHU.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u kw

10.
11.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKUA U
JABJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIHOXKECHUS HAIPSHKEHUH TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPH MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha
pes3ucrope.



12. MccnenoBanue 3aBUCHMMOCTH CHJIbI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KII/I narpeBarens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJICMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MAarHuTHOrO TOJIA TMOCTOSHHBIX MAarHUTOB IPU  HX
00BEIMHEHUH U PA3ICICHUN.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUsS TOKa B
KaTyIIKE.

18. MI3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3y4eHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. ONBITEl IO MCCIIEIOBAHUIO SIBJIICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
WCCIICJOBAHHE W3MEHECHWM 3HAYECHHWS W HAIPaBICHUS WHIYKIITMOHHOTO
TOKA.

9 KNIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHS. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMosinHeENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBHkeHHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocMmuyeckas CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHInanpHas YHEPrus Tea, MOIHATOTO HaJl



IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o v kAW

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

HaOmronenne MexaHU4ecKoro JIBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.

HaOmnronenne MexaHUn4eCKuX sIBIICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenmexkka» mnpu €€ PpPAaBHOMEPHOM H  YCKOPEHHOM  JBWXCHUU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHS T€lla OT MAacChl TEJIa U JIEUCTBYIOIIEH HA HETO
CHJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnyibca Ipu B3aUMOJICHCTBUM TEI.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHre UMITYJIbca MpU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBHUH.
HaOmronenre peak THBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHUE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.



6. MccrnegoBaHue 3aBUCMMOCTU CHJIbI TPEHUSI CKOJBXKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHHUS CKOIBKCHHUS.
Onpenenenue KECTKOCTH NPYKUHBI.

9. Ompenenenue paboOThl CHIBI TPEHUS MPU PABHOMEPHOM JIBJKEHHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padOTHl CWIBL YIOPYrOCTH TIpU TMOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHuS M BOJIHBI.

KonebarensHoe nBmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTya. MaTteMaTnyecKui U NpYyKUHHBIM MasaTHUKH. lIpeBpanienue
DHEPTUU MPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pPacnpOCTPAHEHHS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U HA TIPY)KUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpenenieHWe YacTOThl W Tepuoaa KoJieOaHMH MaTeMaTH4eCKOIo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. VccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH Mepuoja  KojaeOaHwii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

o vk w N



7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOUIBLHOTO

TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpenomieHusi cBera. llonHoe BHYTpeHHeEe
OTpaxkeHHe cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTtona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xon nydeit B coOuparorieit JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JIUH3.

L 0 N ok wN R

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Monens ra3a.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0r0 CBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomel u onvimel.



1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHsS CBETOBOTO Jiydya OT YIUIa

naJeHUsl.

2. M3yuyeHue xapakTEepUCTHK U300paKEHUS MIPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO JIy4ya OT yTJia

MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. IlomydeHnue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (PUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MoroiieHne cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sznpa. HW3oronmsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3T.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus uziydeHusi NpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNN MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe IS MOJATOTOBKHU K



OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMEHy 0 (QU3UKE I 00ydJaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00OECIIEUUBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpPeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHHS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIUIIMATBHO NEATETHHOCTHBIA XapaKTep JAHHOTO pasJiesia peaan3yeTcs
32 CY€T TOro, 9YTro OOydYalIIHMeCs BBIMOJMHSIIOT 33JaHus, B KOTOPHIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPYKAOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJIBI HCCIICOBAHUS (PU3HUCCKUX SBJICHUH, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TIOJYICHHS TEOPETUIECKHUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO HUCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUM.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTHKCHHE JINYHOCTHBIX, METANPEIMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaTOB.
B pesynbraTe n3ydeHus GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHus
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YaCTH:
e 1) mMaTpMoTH4ECKOro BOCIIMTAHUA:
e — IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyuecKoil HayKu;
e — IIEHHOCTHOE OTHOLICHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpa’aaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
e — TOTOBHOCThH K aKTUBHOMY YYaCTHIO B OOCYXICHHUU OOIICCTBEHHO 3HAYMMBIX
M OTHYECKHX TMpOOJeM, CBSI3aHHBIX C MPAKTUYSCKUM MPUMEHEHHUEM
JTOCTUXKEHUU (PUUKY;



— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCTIPUSATHE ICTETUYECKUX KauyecTB (PU3NYECKOM HAyKu: €€ rapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 MIO3HAHMSA

— OCO3HaHME UEHHOCTH (PU3MYECKOW HAayKd KakK MOIIHOTO HHCTPYMEHTA
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAay4YHOU JIOOO3HATEIBHOCTH, MHTEpPEca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

S) dopvmupoBaHMs  KYJbBTYPBI  3I0pPOBbS W  IMOLMOHAJIBHOIO
0/1aromnoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi 0€30IaCHOrO TOBEIEHUS Ha
TPaHCIIOPTE, HA JOpOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHUEM B
JOMAIIHUX YCIIOBHSIX;

— c(pOpMUPOBAHHOCTh HaBBhIKAa pediieKCUU, TPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIbHONW HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3MUECKHUX
3HAHUI;

— UHTEpeC K IPAKTUUECKOMY U3YUEHHIO PO EeCcCcHil, CBI3aHHbIX ¢ (PU3UKOIL;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpUEHTalusd Ha NpUMEHEHHe (PU3NYECKUX 3HAHUW I PEIIeHHs 3anad B
00JIaCTH OKpY’KalolleW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOILIEN CPEbI;

— OCO3HaHHE TI00ANBHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM U myTed HX
peleHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBHAM COLMAJILHON W NPHPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJACHCTBUU TMPU BBINOJHEHUU HWCCIEAOBAaHUN U
IPOEKTOB (PM3MYECKON HANpPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEPE3 MNPAKTUYECKYIO
NEATENIBHOCTD;



e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH

nUacu, IOHATHA, TUIIOTE3bI O (1)I/I3I/I‘ICCKI/IX 00BEKTax U SABJICHUAX

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTHS B NPUOOPETEHHH HOBBIX (HU3UUECKUX
3HaHWM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABJIIATH B3aMMOCBA3U ITPHUPOEL, O6IH€CTBa )51

3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIICHKAa CBOMX JECUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynapTaTe OCBOCHHS TpOrpaMMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y o0ydaronierocsi OyayT copMUpOBaHbI MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIC EHCTBHUA,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIAITH W XapaKTEePU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHUS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIISATh NPUYMHHO--CJICICTBEHHBIC CBSI3U TIPH HU3yYEHUU (DUINUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3alauu (CpaBHEHHE HECKOJIBKMX BAapUAHTOB PEIICHUs, BHIOOp Hambosee
MOJIXOJISTIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaenoBarebCKHe 1eHCTBUA.

HCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOXKHBIH
bu3MYeCcKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHHE (PU3UUECKOTO
SIBJICHHS,



OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIIHIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYIHPOBATH 0000IIEHNUS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIEe pa3BUTHE  (PU3MUECKUX
MPOIIECCOB, a TAaK)KE€ BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh pa3jIMYHbIC METOJbI, HHCTPYMEHTBI U 3allPOCHI TIPU TOUCKE U
orOope MHGpOpPMAIMM WM JAHHBIX C YY4ETOM MPEUIOKEHHOW ydueOHOM
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM IPEICTABIICHHS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMAIBHYIO (OpMy TpeAcTaBIICHUS
uHbOpMAIlMM W WILIIOCTPUPOBATh pellacMble 3aJaud  HECIOXHBIMU
CXEeMaMH, JIHarpaMMaMH, HHOU TpaduKoOi U KX KOMOMHALIASMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIAEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHE 3a/laud U MOJJIepKaHue
O1arokenaTeIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MO3HIIHM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIATh PE3yJIbTAThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, POCKTA);

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHIUBUYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HHU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEATEeIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTH)KEHHUIO: pachpeiesisiTh pPOJv, OOCYXKJIaTh MNPOLECChl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIpPaBJICHUI0O U KOOPJAWHUPYS CBOM JICUCTBHUS C JAPYTrUMU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHUMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

BBISIBIISATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIS pelieHus (U3nIecKux 3HaHUi;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIIECHUMN
(MHOUBUOYaIbHOE, NPUHATHE DPELIECHUS B TPYMNIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITENTFHO COCTaBJISTh AJITOPUTM PelIeHUsT (PU3HMUECKOM 3aaun HIIn
IUTAHAa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MPEAJIaracMble BApUaHThI PEILICHUH;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMH U MIpeJiarath IiaH €€ U3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NeSATEeILHOCTH, JTaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBIOJIHEHUS
(U3UYECKOTO  HCCIICIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WM3MEHHUBIIUXCS CHUTYyallMd, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILNX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM;

CTaBUTh €05l Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu HU3NIECKUX 3a/1a4 UK
B YTBEPKJCHUSIX HA HAYYHbIE TEMBI U TAKOE € MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce peaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SBJICHMS,
HaOJII0/IeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOpUs, pPABHOJAEUCTBYIOIIAS
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sBiaeHUs (AuQQy3us, TEMIO0BOE ABUKEHHE YaCTHIl BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWKEHHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada AaBJi€HUS TBEPABIMU TEIaMHU, XUIKOCTIMU U
razamu, atMocepHoe JaBieHHe, IUIaBaHME TeJl, IPEeBpaLICHUS



MEXaHUYECKON SHEPruu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIONINX TaHHOE (PU3HUECcKOe SBICHHE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpY’KaloIlleM MHUpPE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJE:
IIPUMEPBI JBMXKCHUS C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEXHUBOU
IIPUPOJIE, NEUCTBHE CHUJIbl TPEHUS B IPUPOAE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUS Ha >KUBOM OpraHH3M, IUIaBaHUE PBIO, pblUuard B
TEJe 4eJIOBEKA, IIPU ITOM IEPEBOAUTH MPAKTUUECKYIO 3a7]auy B y4eOHYIO,
BBIJIEJISITh CYIIIECTBEHHBIE CBOWCTBA (IIPU3HAKHU) PU3UUECKUX SBICHU;
OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BenMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWila TpeHWs, JaBieHHe (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IIEYO CHJIBL,
MOMEHT CHJbl, KO3(Q(UIHMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHAS SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPakTOBaTh  (PU3MYECKUI  CMBICH  HUCHOJIb3yEMBIX  BEJIMYMH, HX
0003HAUYEHUS M EIUHUILBI (PU3NYECKUX BEIMYUH, HAXOOUTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH 'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUJl (BJOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0JoKa),
«30JI0TOE€ IPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHA H
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTth pacy€THbIE 3amadyd B |—2 JeHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHUSI 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJMYMHBI B (OPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CHPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUECKON BEJIUYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH [OMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE



npeanoyiokeHne  (TUMOTe3y),  pa3nuyaTh U MHTEPIPETUPOBATH
MOJyYEHHBI pe3yNbTaT, HAXOAUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBO/IBI 10 €T0 PE3yJIbTaTaMm;

NPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpPsiEMbIE
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PyA0BaHHUS,
3aIKChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOIBL;

BBINIOJIHATh MPSAMbBIE H3MEPEHUs] PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIB30BAHUEM aHAJIOTOBBIX U
nU@POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JPYroMl C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHHU [IBIXKCHUS Tena, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT ILIOMIAAN COTPUKOCHOBEHUS TEII, CHUITBI
YIPYTrOCTH OT YAJUHEHUS MPY>KWHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyKEHHOM YacTH Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€ja, OT INIyOUHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUM
IUTABaHMSI TEJ, YCIOBHMI PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO WCCIEAOBaHWA, COOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUIE
MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO PE3yJibTaTam
UCCIICJIOBAHMS,

IPOBOJNTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (MJIOTHOCTD
BELIECTBA JKUAKOCTU W TBEPJAOrO Tela, CUjla TPEHHUS CKOJBKEHMS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWJA, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B KHUIKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

COOJTI0IaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOPHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECCKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIIIHUECS COCYAbl, OapoMmerp,
phIvar, MOJBMKHBIN U HETIOABUKHBIN 0JI0K, HAKIIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmMHUCaHusA (B TOM YHUCIE:



NOJAIIMITIHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHA  Ipecc,
MaHOMETP, BBICOTOMED, OPIUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus1 0e30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

OCYUIIECTBJISATH OTOOpP HWCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TOyTEM CpPaBHEHHSI PA3JIMYHBIX HCTOYHUKOB BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCITIOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcebl cetu HTEpHET, BiaeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (PU3UUECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOILIEHHsS O pe3yJibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
W3YYCHHBIM TOHATUHHBIMA ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIJICHUE NTPE3EHTALUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUI paclpeiensTh
00s3aHHOCTH B TpyMNeE€ B COOTBETCTBUM C IOCTABJICHHBIMHU 337a4aMH,
CIIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kJacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VCIIOJIB30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB W MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACBHIIMICHHBIM TMap, BIAKHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsill, HIEKTPUUECKOE MOJIE, POBOJIHUKHU
Y IUDJICKTPUKH, TTIOCTOSIHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE T0JIE;

pasziuuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHE, TeIlionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KANWUISPHbBIC SIBIICHUS, UCIIAPEHUE,



KOHJCHCAllMs, IIJIaBICHHUE, KpUCTAIIM3anus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTTOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JeHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
[0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpCKH€E Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS ISl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

ONKCHIBATh U3yUYEHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3nUeckue BeTUUHUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJeJbHasg TEIIOEMKOCTh BEIECTBA, YAEJIbHAas TEIUloTa
IUIaBJICHUS, yJeNbHAas TeIUIoTa NapooOpa3oBaHUs, YJelIbHas TEIUIOTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOT0 JCHCTBUS TEIIOBOM
MalIuHBI, OTHOCHUTENIbHASI BJIQXHOCTh BO3/AyXa, JJIEKTPUUECKHM 3apsj,
CHJIa TOKa, JJEKTPUYECKOE HAIMpPSHKEHUE, COMPOTUBIICHUE IPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpPH ONHCAHWUM NPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W €IMHUIIBI
bu3MYeCKuX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYWHY C JAPYTHMH BEJIWYMHAMH, CTPOWTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE MMOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOW TEOpHUH
CTpOEHHS BEIEeCTBa, MPUHIIMI CYNEPIO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMs DHEpPruy, IPU DHTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYeCKOe
BBIPKCHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH



IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TIOTHUYECKUX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (U3MUYECKUX SIBICHHM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbIE 3aJadyd B 2-3 JEHUCTBHs, MCIOJbB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCJIOBHUS 3a/la4yd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX [ peleHus 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXOouMble Al €€ pelleHHs, NPOBOAMTH pPAcuéThl U CpPAaBHUBATH
NOJIy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHME HCCIECIOBAHMS, BBIICISATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBENICHUSI HCCIIEOBAHU, 1€JIaTh BEIBOBL;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUW WU
(U3MYECKUX CBOMCTB Tell (KaMWLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMs BOJBI OT TEMIIEpPATypbl KUIKOCTU U
IVIOIAA €€ TOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
IpoBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyAOBaHUs, OMKUCHIBATH XO/1 OMbITAa U (POPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIEpaTypbl, OTHOCUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIBI TOKA, HAIpPSIKEHUS C MCIOJb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYMH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyroi Cc UCHOJIb30BAaHUEM MPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IIONEPEYHOrO
CEYEHMS U Y/IEJIbHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  MPOBOJHUKE,
UCCIICAOBAHUE IOCHEAOBATEIBHOTO M MAPAJUIEIBHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIIENOBAHNS;



IPOBOAUTH KOCBEHHBbIE U3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MTaCHOCTH IPH padoTe C 1ad0paTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIMMBL  JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON HHEPIHH, SIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
buznyeckrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTelIb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaTr), COCTaBIATh CXEMbI 3JIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUUECKHX IIETIeH;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 6€30MacHOCTH MPU OOpaleHuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPABHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOKET OBITh HEIOCTOBEPHOM;
WCTIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl ceti MIHTepHET, BlafeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
CoJepKaHusi, B TOM 4YHCJIEe MYyOJUYHO TPEACTABIATH pPE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPH 3TOM I'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepUalibHAasl TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JABMXXKEHUS, Aedopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI MCITyCKaHUs U MOIJIOIIEHUs, alib(da-, OeTa- 1 raMMa-u3Iy4eHHUs,
U30TOIIBI, SZICPHAs DHEPIETUKA,

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
IIaJICHAE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PAaCIpPOCTPAHEHHUE, OTPAKECHHE U TPEIIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CIEKTp UM CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHUs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXawlleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
NPWINBBI U OTJIUBBI, ABMKEHUE MIIaHET COJTHEYHONW CUCTEMBI, PEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUA B MPHUPOJE, OMOJIOrHUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKkTUBHBIN (POH, KOCMHYECKHE Jy4yHd, PaAHMOAKTUBHOE H3ITyYCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N U (PU3NUYECKUE SIBICHUS, UCIOB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeJla, HUMIYJIbC TENa, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas SHEeprus,
NEepPHUOJI U YacToTa KoJieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULIUH CHJI, NPUHIUI OTHOCUTEIBHOCTH [ anmies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
OPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JOTHYECKHX ILIAaroB ¢ OMNOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbple 3adadd (OMUparoIuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIOJIb3Yys OMHCAHHE HCCIEIOBaHUs, BBIJCIATH
pPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKajle U CBOMCTB H300pakKeHHUs IMpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOAUTh MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUYECKHUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yIia MpeloMIEHHs OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs: (U3NYECKUX BEJIWYUH (CpEeaHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
onTUYECKas Cuia coOuparoeil JIMH3bI, PAAUOAKTUBHBIN  (HOH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MOTPEMIHOCTH U3MEPEHHN;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
IXOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJHI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPHUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM JIJ1s1 oOecrieueHusi 6€30MacHOCTU MPU 0OpalleHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHPYST TOUCKOBBIN 3ampoc, HAXOIUTh
MyTH OTPEACIICHUS IOCTOBEPHOCTH MOJYYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (pu3MYecKkoro - coiepaHus, CIPaBOYHBIE MaTEepHAIIHI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl MPOSKTHOW MIIM UCCIIeI0BATEIbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmeHoBaHue KosmuecTBo yacos BocnurareabHbIi
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3feyioB 1 TEM KonrTpoabubie  IIpakTuueckue MMOTEeHIHAJT
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
NporpamMmmbl padoThI padoThI (Buabl/popmbl
AesiTeJIbHOCTH)
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
11 ®duszuka - HayKa o 2 0 0 bubnuoreka [JOK YCTaHOBJICHHE
pUpPOIE https://m.edso0.ru/7f416194 JOBEPUTEIBHBIX
MockoBcKasi AJIEKTPOHHAS IIKOJIa OTHOILEHUM MEXK LY
M3SII https://school.mos.ru/ YUIHTEIEM U ETO
YYCHHKAMHU,
CHOCOOCTBYIOLINX
MMO3UTUBHOMY
BOCHIPUATHIO
yYaIUMUCS

TpeboBaHuUit U
npocsO yuuTess,
MIPUBIICUYCHHUIO HX
BHUMAaHHSA K
o0cyxmaemMol Ha
ypOKe
uHpopManuy,
aKTUBHU3AIMH UX
MO03HABATEIbHOM
JeSITeTbHOCTH

1.2 dusnueckue 2 0 1 bubnmnoreka [JOK noOyxeHue
BEJIMYUHBI https://m.edsoo.ru/7f416194 LIKOJILHUKOB



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

MockoBcKas AJIEKTPOHHAs MIKOJIa
MDIII https://school.mos.ru/

coOIroaaTh HA
ypoke
OOIIETTPUHSATHIE
HOPMBI TTOBEJICHUS,
npaBujia OOIIECHUS
CO CTapIIUMHU
(yuuTensimmn) u
CBEPCTHUKAMH
(LLIKOJIBHUKAMHU),
TIPUHITAITBI
yueOHO
TUMCLHIUIMHBL 1
CaMOOPTraHU3alUH

1.3

EcrecTBeHHOHay4HBIN
METO/1 [T03HAHUS

bu6mmoteka [IOK
https://m.edso0.ru/7f416194
MocCKOBCKasi 2JIEKTPOHHAS IITKOJIA
MDBIII https://school.mos.ru/

MIPUBJICYCHUE
BHUMaHUSA
IIKOJIbHUKOB K
LIEHHOCTHOMY
acCHeKTy
M3y4aeMbIX Ha
YpOKax SIBICHUH,
OpraHu3aIus ux
paboThI C
MOJy4aeMoi Ha
YPOKE COLIMaIbHO
3HAYUMOM
uHpopmanuen —
WHULIMMPOBAHUE €€
o0CyXIeHMS,
BBICKA3bIBAHUS
yUYalMMHCs CBOETO



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

MHEHUA 110 €€
MOBO/Y, BEIPAaOOTKH
CBOEro K HeN

OTHOIICHUS
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUH BelllecTBA
2.1 Crpoenue BeriecTna 1 0 0 bubmmoteka [JOK UCTIOJIb30BaHUE
https://m.edsoo.ru/7f416194 BOCITMTATCIbHBIX
MockoBcKkas 9JICKTPOHHAA HIKOJIa BO3MOYKHOCTEH
MO https://school.mos.ru/ coiepKaHus
y4ueOHOr0
IpeaMeTa yepes
JIEMOHCTPAITHIO

JCTSIM IPUMEPOB
OTBETCTBEHHOTO,
TPa)xIaHCKOTO
MOBE/ICHHUS,
MIPOSIBJICHUS
4eNoBEKOII00Us 1
no0pocepIeyHOCTH,
gepes moadop
COOTBETCTBYIOIIMX
TEKCTOB JIJIst
YTEHUs, 38,149 JIs
pelIcHHS,
MPOOIEMHBIX
CUTYyalUH s
00CYXKIIeHHS B
KJ1acce



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

2.2

JIBr>xeHue u
B3aUMOJICUCTBHE
YaCTHI] BEIIECTBA

Bbu6nuoreka [IOK
https://m.edso0.ru/7f416194
MockoBcKasi AJIEKTPOHHAs IIKOJIa
MDBIII https://school.mos.ru/

MIPUMECHEHUE Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboThl
yUalmxcsi:
WHTEJUIEKTYaTbHBIX
urp,
CTHUMYJTHPYIOIIHX
MMO3HABATEIHHYIO
MOTHBAITHIO
IIKOJIbHUKOB;
JIUCKYCCUH,
KOTOpBIE JAIOT
yyanmmest
BO3MOXXHOCTh
IIPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIANora;
TPYNIOBOM pabOThI
WK paboOTHI B
napax, KOTopbie
y4aT MIKOJHLHUKOB
KOMaHJIHOM paboTe
M B3aMOJIEHCTBHIO
C IPYTUMH JIETHMHU

2.3

ArperaTHble
COCTOSIHUS BEIlleCTBa

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
MockoBcKasi AIeKTPOHHAs IIKOJIa
MBI https://school.mos.ru/

BKJIIOUEHHUE B YPOK
UTPOBBIX
porenyp, KOTOpbIe
MIOMOTaroT



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

MOJ/IePKaTh
MOTHBALMIO JeTel
K TOJy4YCHUIO
3HAHWMH,
HaJIaKUBAHUIO
IMO3UTHBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
Kjacce, IOMOraloT
YCTaHOBJICHUIO
JI0OpOKeIaTeIbHOM
aTMocdepbl BO
BpeEMs ypoKa

Hroro no pazneny

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

5

3.1

Mexanuueckoe
JOBUKECHUE

3

0

bu6mmoteka [IOK
https://m.edso00.ru/7f416194
MockoBCKasi 3JIEKTpOHHAS IKOJIa
MDBIII https://school.mos.ru/

OpraHu3arus
medcTna
MOTHBHUPOBAaHHBIX U
3PYAUPOBAHHBIX
ydaluxcs HaJ UxX
HEYCIIEBAIOIINMU
OJTHOKJIACCHUKAMH,
JIAIOILEro
IIKOJBbHUKaM
COLMAJIBHO
3HAYUMBIN OMBIT
COTPYJHHYECTBA U
B3alMHO IIOMOIIH



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

3.2

Huepnus, macca,
IUIOTHOCTH

Bbu6nuoreka [IOK
https://m.edso0.ru/7f416194
MockoBcKasi AJIEKTPOHHAs IIKOJIa
MDBIII https://school.mos.ru/

WHUIIMAPOBAHUE U
MOJIIePIKKA
UCCIIEI0OBATEIbCKON
JEeSITeTTbHOCTH
IIKOJIbHUKOB B
pamKax
peanu3anuu UMu
WH/IUBUYAIbHBIX U
IPYIIOBBIX
HCCJICIOBATEIECKUX
MPOEKTOB, YTO JaCT
IIKOJIbHUKAM
BO3MOYKHOCTh
pUOOPECTH HABBIK
CaMOCTOSITEITLHOTO
peLICHHS
TEOPETUYECKOI
poOJIEMBbI, HaBBIK
TCHEPUPOBAHUS U
odopmieHus
COOCTBEHHBIX HIEH,
HaBBIK
YBaKUTEILHOTO
OTHOIICHHS K
IyKUM UIESM,
0(pOpMIIEHHBIM B
paboTtax Ipyrux
HCCIIeI0BaTeIeH,
HaBBIK MyOJIMYHOTO
BBICTYILICHHS



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

3.3

Cua. Bunsr cuinn

14

bu6nuoreka [IOK

https://m.edsoo.ru/7f416194MockoBckas

anexTpoHHas mkosa MOIII

https://school.mos.ru/

nepes ayaAuTOpUen,
apryMEHTHPOBaHUS
M OTCTaWBaHMS
CBOCH TOYKH
3peHHUS

yCTaHOBJICHHE
JIOBEPUTEIBbHBIX
OTHOIICHUN MEXKIY
YUUTEJIEM U €ro
YUYEHUKAMH,
CTIOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCTIPHUSITHIO
YUYaAIIMUCS
TpeOOBaHUH 1
pOCKO yuuTens,
MPUBJICYEHUIO UX
BHUMaHUS K
oOcykaaemMoi Ha
ypOKe
uH(popManuy,
AKTUBH3AIAH UX
ITO3HABATEJILHON
JeSITeTbHOCTH

Uroro no pazgeny

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

21

4.1

Hasnenue. [lepenaua

JIaBJICHUS TBEPABIMU

3

0

but6mmoreka [IOK

https://m.edso0.ru/7f416194

MockoBcKas 9JICKTPOHHAA MIKOJIa

MoOYyXKIeHUE
[IKOJIHUKOB


https://m.edsoo.ru/7f416194%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F
https://school.mos.ru/
https://m.edsoo.ru/7f416194

TCJIaMU, XXUJIKOCTAMU
H razamMmn

MDIII https://school.mos.ru/

coOIroaaTh HA
ypoke
OOIIETTPUHSATHIE
HOPMBI TTOBEJICHUS,
npaBujia OOIIECHUS
CO CTapIIUMHU
(yuuTensimmn) u
CBEPCTHUKAMH
(LLIKOJIBHUKAMHU),
TIPUHITAITBI
yueOHO
TUMCLHIUIMHBL 1
CaMOOPTraHU3alUH

4.2

JlaBiaeHue KuJIKOCTH

bu6mmoteka [IOK
https://m.edso0.ru/7f416194
MocCKOBCKasi 2JIEKTPOHHAS IITKOJIA
MDBIII https://school.mos.ru/

MIPUBJICYCHUE
BHUMaHUSA
IIKOJIbHUKOB K
LIEHHOCTHOMY
acCHeKTy
M3y4aeMbIX Ha
YpOKax SIBICHUH,
OpraHu3aIus ux
paboThI C
MOJy4aeMoi Ha
YPOKE COLIMaIbHO
3HAYUMOM
uHpopmanuen —
WHULIMMPOBAHUE €€
o0CyXIeHMS,
BBICKA3bIBAHUS
yUYalMMHCs CBOETr0



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

MHEHHUS I10 €€
MOBO/Y, BEIPAaOOTKH
CBOEI0 K Hell
OTHOIIIEHUS

4.3

4.4

ATtMocdepHoe
JIaBIICHUE

JleficTBUE KUIKOCTH
Y rasza Ha

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
MockoBCKas 3JIEKTpOHHAs LIKOJIa
MDBIII https://school.mos.ru/

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194MockoBckas

UCIIOJIb30BaHUE
BOCITUTATEIHHBIX
BO3MOXHOCTEH
COJZIepIKaHUS
y4ueOHOr0
npeaMera uepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,
IPa)xIaHCKOTO
TIOBEJICHHUS,
MIPOSIBJICHUS
4eNoBEKOII00Us 1
no0pocepIeyHOCTH,
gepes moadop
COOTBETCTBYIOIIUX
TEKCTOB JIJISI
YTCHHUS, 3319 JIS
pelIeHus,
MPOOIEMHBIX
CUTyalUH s
00CYXKIIEHHS B
KJlacce

MIpUMEHEHNE Ha
YpOKe


https://m.edsoo.ru/7f416194
https://school.mos.ru/
https://m.edsoo.ru/7f416194%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F

IIOTPYKEHHOE B HUX
TEJ0

Hroro no pasgeny

21

anexTpoHHas mkosa MOIII

https://school.mos.ru/

WHTEPAKTHBHBIX
dhopm paboThl
yUalmxcsi:
MHTEJUIEKTYaTbHBIX
urp,
CTHUMYJTHPYIOIIHX
MO03HABATENIBbHYIO
MOTHBAITUIO
IITKOJILHUKOB;
JIACKYCCUH,
KOTOpBIE JAIOT
yyanmmcst
BO3MOXXHOCTh
MPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIasora;
IpyNIoBoi paboThl
WK paboOTHI B
napax, KOTopbie
y4ar MKOJbHUKOB
KOMaHIHOU paboTe
Y B3aUMOJICVICTBHIO
C IPYTHUMH JIETHMHU

Pa3pnen S. PaGoTra u MOIHOCTB. JHeprus

5.1

PabGora u MOIITHOCTD

3

0

bu6nuoreka [IOK

https://m.edsoo0.ru/7f416194

MockoBcKasi 3JIEKTPOHHAS IIKOJIa

BKJIFOUCHHE B YPOK
UTPOBBIX
HpoLenyp, KOTopble



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

5.2

5.3

HpOCTHe MCXaHHU3MBI

Mexanuueckas
SHEPrus

MDIII https://school.mos.ru/

bubmuorexa [JOK
https://m.edso0.ru/7f416194
MocCKOBCKas 2JIEKTPOHHAS IITKOJIA
MDBIII https://school.mos.ru/

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194

IIOMOTaIOT
Mo/IepXKaTh
MOTHBALMIO JeTel
K TOJy4YCHUIO
3HAHUMH,
HaJIQXKUBAHUIO
IMO3UTHBHBIX
MEKJITHYHOCTHBIX
OTHOIIICHUH B
Kjacce, IOMOraloT
YCTaHOBJICHHUIO
JI0OpOKeNIaTeIbHON
aTMocdepbl BO
BpeEMs ypoKa

OpraHu3aIus
medcTBa
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalmxcs HaJ uX
HEYCITeBAOIIUMU
OJTHOKJIACCHUKAMH,
JTAFOIIIETrO
IITKOJIbHUKAM
COLIMATBHO
3HAYUMBINA OTIBIT
COTPYJIHUYECTBA U
B3aMMHON TTOMOIIIH

- HHUIIUMPOBAHUE U
MoAACPIKKA


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

MockoBcKas AJIEKTPOHHAs MIKOJIa
MDIII https://school.mos.ru/

HCCIIEIOBATEIbCKOU
JIeSITEIIbHOCTH
IIKOJIbHUKOB B
pamKax
pean3anuu UMu
WHWUBUIYAIBHBIX U
IPYMIOBBIX
HCCIIeIOBATEILCKUX
MIPOEKTOB, YTO JIACT
IIKOJIbHUKAM
BO3MOXXHOCTh
MpHOOpPECTH HABBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
oopmIieHus
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXHUTEIHEHOTO
OTHOIIICHUS K
qYXKUM HJICSIM,
0(pOpMJIIEHHBIM B
paboTax qpyrux
HCClIeIoBaTelIeH,
HABBIK TyOJIMYHOTO
BBICTYIUICHUS
nepes ayaIuTopHei,
apryMEeHTHUPOBAHHUS



https://school.mos.ru/

U OTCTauBaHUA
CBOEU TOUYKH
3peHUS

Hroro no pazneny

Pa3zgea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb

12

6.1

[ToBTOpeHue n
o0o0mienne
coJiepKaHus Kypca
bu3uku 7 Kaacca

3

1

bu6nuoreka [IOK
https://m.edso0.ru/88658f52
MocxkoBckas QJICKTPOHHAs IMIKOJIa
MBI https://school.mos.ru/

UHUIIMAPOBAHUC U
MOJIJIEPKKA
HCCIIEIOBATEIIbCKOU
JEeSITeTbHOCTH
IIKOJIbHUKOB B
pamkax
peanu3a uMu
WH/IUBUYAJIbHBIX H
IPYIIOBBIX
HCCIICIOBATEILCKUX
MIPOEKTOB, YTO JIACT
IIKOJIbHUKaM
BO3MO>XHOCTh
proOpecTH HaBbIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TeHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBKHUTEIILHOTO
OTHOIICHHS K



https://m.edsoo.ru/88658f52
https://school.mos.ru/

qYKUM HJICSIM,
0 OpMJICHHBIM B
paboTrax Apyrux
HCCIIeIoBaTeIeH,
HABBIK yOJIMYHOTO
BBICTYIUICHUS
nepes ayaAuTOpUeEn,
apryMEHTHUPOBAHUS
Y OTCTAauBaHUS
CBOEU TOYKH

3peHUs
Hroro 3

Pe3sepBHOe Bpemst 0

OBILIEE KOJIMYECTBO 68 12

YACOB 110 [TPOTPAMME




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE BocnurareabHblit
Ne HaumenoBanme pa3jaesioB (undposbie) MOTEHU A
n/n H TeM NPOrpamMMbl Bcero Konrpoanueie  Ipaxruueckue oOpa3oBaTejibHbIE (BuaBI/ popMBI
padorer padore1 pecypcbl JAesITeJIbHOCTH)
Paspnen 1. TenuioBble siBJ1eHUS
11 CtpoeHue u cBoiicTBa 7 1 0 bubnuorexa [JOK noOy>xJ1eHue
BEILIECTBA https://m.edsoo.ru/7f4181ce = mIKOJIBHUKOB
MocxkoBcKkas co0JIro1aTh Ha
QJICKTPOHHAA IIKOJIa YpOKe
MO OOLIETPUHATBIE
https://school.mos.ru/ HOPMBI [IOBEJICHHS,
npaBuiia OOIICHUS
CO CTapUIUMU
(yuutensimu) u
CBEPCTHUKAMHU
(IKOJTHHUKAMHU),
MPUHIUIIBI
yueOHOU
JUCUUIIIIUHBI U
camMoOpraHu3aluu
1.2 TemoBele poLeccel 21 1 5 bu6nuorexa [IOK IIPUBJICYEHUE
https://m.edsoo.ru/7f4181ce = BuHuMaHuUA

MockoBcKkas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

IIKOJIbHUKOB K
LIEHHOCTHOMY
aCIIeKTy
HA3y4aeMbIX Ha
YpOKax SIBJICHUH,



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

OpTraHHU3aIHs HX
paboThl ¢
MoJIy4yaeMou Ha
YpOKE COLUaIbHO
3HAYUMOM
uHpopmanuei —
WHUIIUUPOBAHUE €€
o0CyXeHus,
BBICKA3bIBAHUS
YYaIIUMHCS CBOETO
MHEHHUS 110 ee
MOBOTY, BEIPA0OTKH
CBOETO0 K HEMl

OTHOLLIEHUSA
Hroro no pazneny
Pa3pnen 2. DiekTpuveckne 1 MAarHUTHBIE SIBJICHUS
DIIeKTPUUYECKHE 3apsIIbl. bubnuoteka [JOK HCIIOJIb30BaHUE
3apspKEHHBIE Tella U UX https://m.edsoo.ru/7f4181ce = BocmUTATETBHBIX
B3aMMO/JICVICTBUE Mockosckast BO3MOXHOCTEN
QJICKTPOHHAA IIKOJIa CcoJepIKaHUA
MBI y4€e6HOro
https://school.mos.ru/ TIpeaMeTa yepes
JIEMOHCTPALIHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,
TPaKJIaHCKOTO
MOBEJCHUS,
MPOSIBICHUS

4eJI0BEKOIIO0OUS U



https://m.edsoo.ru/7f4181c%D0%B5
https://school.mos.ru/

T00pOCePICYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIHX
TEKCTOB JJIsI
YTEHUs, 3a/1a9 JUIs
pereHus,
POOJIEMHBIX
CUTyalui s
00CyX/ICHUS B
KJiacce

2.2

ITocTosiHHBIN
ANEKTPUYECKUN TOK

20

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

QJICKTPOHHAA IIKOJIa
MOIII
https://school.mos.ru/

pUMEHEeHHEe Ha
ypoKe
WHTEPAKTHBHBIX
¢dbopm paboTsI
y4anmxcs:
MHTEIJICKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
II03HABAaTEJIbHYIO
MOTHBAIUIO
IIKOJHHUKOB;
JIUCKYCCHUH,
KOTOPBIE TAIOT
y4aInmMest
BO3MOXHOCTb
nproOpecTH ONbIT
BE/ICHUS
KOHCTPYKTHBHOTO
JIMaJora;
IpyNnoBOi paboThI



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

2.3

MarHauTHbIC ABJICHUS

1.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
MockoBckas

AJIEKTPOHHAS IIKOJIa
MDOIII
https://school.mos.ru/

Wi paboThI B
napax, KOTOpbIe
ydaT IKOJbHUKOB
KOMaHJTHOH paboTe
1 B3aUMOJIEHCTBUIO
C IPYTUMH JIeTbMHU

BKJIFOUCHHE B YPOK
UTPOBBIX
npoueayp, KOTopbie
IIOMOTalOT

o/ iepkKaTh
MOTHBAIIHIO JCTCH
K MOJY4YEHUIO
3HAHUI,
HaJIQKUBaHUIO
MMO3UTHBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUU B
Kjacce, IOMOTaroT
YCTaHOBJICHUIO
T00posKenaTeTbHON
aTMocdepsl BO
BpeMs ypoKa

2.4

DNeKTpOMarHuTHas
WHIYKIUS

bubnmnoreka [JOK
https://m.edsoo.ru/7f4181ce
MockoBcKas
ANIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

OpraHM3aIus
medcTBa
MOTUBHUPOBAHHBIX U
JpYAUPOBAHHBIX
yyaluuxcs HaJ ux
HEYCIEBAIOIUMU



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

Hroro no pasaceiny

37

OJIHOKJIAaCCHHUKAMHU,
JTaroIIero
MIKOJIbHUKAM
COIIMAJILHO
3HAYMMBIHA OIBIT
COTPYJIHHYECTBA U
B3aUMHOHU ITOMOIIU

Pa3nes 3. [loBTopuTe1bHO-00001IaK0 1M MOYJIb

3.1

[ToBTOpEeHME 1 0000IIIEHNE
Kypca pusuku 8 Kinacca

3

1

bubmuoreka [JOK
https://m.edso00.ru/88658f52

MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

UHUIIMHPOBAHUE U
HOJIIEPIKKA
UCCIIEIOBATENBCKOMN
JEeSTEIIbHOCTH
IIKOJILHUKOB B
pamKax
peaM3a UMU
WHIMBUTYAIbHBIX U
TPYIIOBBIX
HCCIIEJIOBATEIILCKUX
MPOEKTOB, UTO JACT
HIKOJIEHUKAM
BO3MO>XHOCTh
pruoOpPECTH HABBIK
CaMOCTOSITEITFHOTO
pelIeHus
TEOPETUUYECKON
po0OJIeMBbl, HaBBIK
TeHepUPOBAHUS U
oopmIIeHUS



https://m.edsoo.ru/88658f52
https://school.mos.ru/

Hroro 3

COOCTBEHHBIX HIEH,
HaBBIK
YBaKHTEIHLHOTO
OTHOILIEHHS K
YYXKUM HJICSIM,
0(OpPMIICHHBIM B
paboTtax npyrux
HCCIIeI0BaTeICH,
HaBBIK ITyOJIMYHOTO
BBICTYIIJICHHS
nepes ayIuToOpHeH,
apryMEHTHPOBaHUS
U OTCTaMBaHUS
CBOCH TOYKHU
3peHHSI

PesepBHOE Bpems 0

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 68

14.5




9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE BocnurareabHblit
Ne HaumeHoBaHue pa3ieioB (undposbie) MOTEHU A
n/n U TeM MPOrpamMmbl Bcero Konrpoanueie  Ipaxruueckue oOpa3oBaTejibHbIE (BuaBI/ popMBI
padorer padore1 pecypchl AeSITeJIbHOCTH)
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 Mexanuyeckoe IBHKCHUE 10 1 1 bubnuorexa [JOK YCTaHOBJICHHE
U CIIOCOOBI €r0 ONMUCAHUS https://m.edsoo.ru/7f41a4a6 = moBepHTEIBLHBIX
MockoBcKkas OTHOLLIEHUU MEXKTY
AJIEKTPOHHAS IIKOJIa YUUTEJIEM U €ro
MBI YUEHUKAMH,
https://school.mos.ru/ CIIOCOOCTBYIOIIMX
MO3UTUBHOMY
BOCITPHUSITHIO
YYaIUMHCS
TpeboBaHUM U
npocb0 yuuress,
MPUBJICYCHUIO UX
BHUMAaHUS K
oOcyxaaemMoi Ha
ypoKe
uH(popMaluy,
AKTHBU3AINH HX
MO3HABATEIbHON
NeSATeTbHOCTH
1.2 BsaumoneiictBue Ten 20 1 3 bu6mmorexa [JOK OOy KIeHNE
https://m.edsoo.ru/7f41a4a6  MIKOJBHHUKOB

MockoBckas

coOIro1aTh Ha



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

QJICKTPOHHAA IIKOJIa

MOII
https://school.mos.ru/

ypoKe
OOIIENTPUHSATHIE

HOPMBI TTOBEICHUS,
npaBujIa OOIICHUS
CO CTapUIUMHU
(yuurensmu) u
CBEPCTHUKAMH
(LIKOJIBHUKAMHU),
TIPHHITATTBI
yaeOHOMU
JTUCIUTIIIUHBI |
caMOOpraHu3aI1

1.3

3aKOHbBI COXPAHEHUS

10

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

AJIEKTPOHHAS IIIKOJIa
MDOIII
https://school.mos.ru/

IIPUBJICUEHHE
BHUMAaHUs
HIKOJIbHUKOB K
LEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHu3aIus ux
paboThl ¢
MOoJIy4aeMou Ha
YPOKE COLMAJILHO
3HAaYUMOU
uHpopmanuei —
VMHULMMPOBAHUE €€
o0cyXeHus,
BBICKa3bIBAaHUS
yUYalIIMHCS CBOETO
MHEHHUS 110 ee



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

MIOBOJLY, BEIPAOOTKHU
CBOEro K Hel

OTHOIIEHUS
Hroro 1o pasueny 40
Pa3zgen 2. Mexann4deckue K0J1e0aHUA U BOJIHEI
2.1 MexaHn4ecKue KojieOaHus 7 bubmuoreka [JOK HCIIOJIb30BAHHE
https://m.edsoo.ru/7f41a4a6 = BocHMTATEIbHBIX
MockoBckast BO3MOKHOCTCH
QJICKTPOHHAA IIKOJIa COACpKaHUA
MBI y4eOHOro
https://school.mos.ru/ npeaMeTa yepes
JIEMOHCTPALHIO

JETSIM IPUMEPOB
OTBETCTBEHHOTO,
IPaXXIaHCKOTO
MIOBE/ICHHS,
NPOSIBIICHUS
YeNOBEKOMIO0US U
T00pOCepIeYHOCTH,
yepes noadop
COOTBETCTBYIOIIHX
TEKCTOB IS
YTEHUs, 3a/1a4 JJIs
peleHus,
poOIEMHBIX
CUTYalHH I
o0CyXJIeHUS B
KJjacce



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

2.2

Mexannueckue BOJIHBI.
3BYK

bubmuoreka [JOK

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

MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

pUMEHEeHHE Ha
ypoke
UHTEPaKTUBHBIX
dhopm paboThI
y4aluxcs:
MHTEJUICKTYaIbHBIX
urp,
CTUMYJIUPYIOIIAX
MI03HABATEIBHYIO
MOTHBAIUIO
IIKOJIbHUKOB;
JUCKYCCUH,
KOTOpbIE AI0T
y4aluMmcst
BO3MOXHOCTb
IPUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JManora;
IpyNIOBON pabOThI
WIN pabOTHI B
napax, KOTOpble
ydaT IIKOJIbHUKOB
KOMaHJTHOH paboTe
U B3aUMOJICHCTBHIO
C IPYTUMU JIETHMH

Hroro no pasgeny

15

Pa3nes 3. DiiekTpoMarHuTHoe 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

3J'ICKTpOMaFHI/ITHOC IoJIE U

6

0

bu6nmoreka [JOK

IMPUMCHCHUC Ha



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

QJICKTPOMArHMuTHBIC BOJIHBI

Hroro no pasaeny

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

AJIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

ypoKe
UHTEPAKTHBHBIX

dhopm paboThI
y4aluxcs:
UHTEJUIEKTYalbHbIX
urp,
CTUMYJIUPYIOIIHUX
MIO3HABATEIBHYIO
MOTHBAIUIO
IIKOJBHUKOB;
JUCKYCCUH,
KOTOpbIE AI0T
y4aluMmcst
BO3MOXHOCTb
IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMaJiora;
IpyNIIOBON paboOThI
WIN pabOTHI B
napax, KOTOpble
y4aT HIKOJIbHUKOB
KOMaHJTHOH paboTe
¥ B3aMOJICHCTBHIO
C IPYTUMU JIETHMH

Pazgen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHBI PacIpPOCTPAHEHHUS
cBeTa

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

OpraHu3aIus
medcra



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

MockoBckas

AJICKTPOHHAS IIIKOJIa
MOII
https://school.mos.ru/

MOTHUBUPOBAHHBIX U
3PYAUPOBAHHBIX
y4anuxcs HaJl ux
HEYCIIEBAIOINMU
OJIHOKJIAaCCHUKAMHU,
JIaIOIIEro
IIKOJIBHUKAM
COILIMAIILHO
3HAYUMBINA OIBIT
COTPYJHHYECTBA U
B3aMMHOM ITOMOIIH

4.2

JIMH3EI 1 OONTHYECKHUE
npuOOpHI

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

AJICKTPOHHAS IIIKOJIa
MDOIII
https://school.mos.ru/

WHUIUHPOBAHUE
MOIICPIKKA
HCCIIEI0BATENIBCKOU
JeSITeIIbHOCTH
IIKOJIbHUKOB B
paMkax
peanuzalnud MU
WH/IUBUYAJIbHBIX U
TPYIIOBBIX
UCCIICJIOBATEITLCKUX
IPOEKTOB, YTO JIACT
IIKOJIEHUKAM
BO3MO>XHOCTh
pPUOOPECTH HABBIK
CaMOCTOSITETLHOTO
pelieHus
TEOPETUYECKOMN
po0JIeMbI, HABBIK
TeHePUPOBAHUS U



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

4.3

Paznoxxenue 6emoro cBeta
B CIICKTp

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
MockoBcKkast

AJNIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

odopmIICHHS
COOCTBEHHBIX HJEH,
HaBBIK
YBKUTEILHOTO
OTHOIIIEHHUS K
9y)KUM UJICSM,
0(OPMIICHHBIM B
paboTtax npyrux
HCCIICIOBaTEIICH,
HaBBIK ITyOJIMYHOTO
BBICTYILJICHHS
nepes ayIuToOpHeH,
apryMEHTHPOBaHUS
U OTCTauBaHUS
CBOEH TOYKH
3peHHSI

YCTAHOBJICHHE
JIOBEPUTEIBHBIX
OTHOILIECHUH MEXTY
YUUTEIIEM U €TO
YUYEHUKAMHU,
CIOCOOCTBYIOLINX
IMO3UTHUBHOMY
BOCIIPHUSITHIO
yUaIIuMHUCs
TpeOoBaHUil U
npoch0 yuuress,
MIPUBJICYCHUIO UX
BHUMAHUA K
o0cyxmaemMoil Ha



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

ypoKe
uHpopmaruu,
AKTUBU3AINH UX

MMO3HaBaTEIILHOU
EeTENbHOCTH
Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u bubmmorexa [IOK noOy>xJ1eHue
[IOIVIOLLIEHUE CBETA AaTOMOM https://m.edsoo.ru/7f41a4a6  mWIKOJBHUKOB

5.2 CrtpoeHne aTOMHOTO si1pa

MockoBcKas
QJICKTPOHHAA IIKOJIa
MBI
https://school.mos.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
MocKkoBcKkas

AJIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

co0JIr01aTh Ha
ypoke
OOIIETTPUHSATHIC
HOPMBI TTOBEICHUS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(yuutensimu) u
CBEPCTHUKAMH
(IKOJTHHUKAMHU),
MIPUHIIUIIBI
yueOHOU
JTUCIUTIMHBL U
caMOOpraHu3aIuu

IIPUBJICYCHUE
BHUMAaHUs
LIKOJIbHUKOB K
LIEHHOCTHOMY
aCIeKTy
HA3y4aeMbIX Ha



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

5.3

SnepHble peakuu

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

AJIEKTPOHHAS IIIKOJIa
MDIII
https://school.mos.ru/

YpOKax SIBJICHUH,
OpraHu3aIus ux
paboThl ¢
MoJIy4yaeMou Ha
YpOKE COLUaIbHO
3HAYUMOU
uHpopmanuei —
WHULIUUPOBAHUE €€
o0cyxIeHus,
BBICKA3bIBAHUS
yUYalIMMHCS CBOETO
MHEHHUS 110 ee
MOBOTY, BEIPA0OTKH
CBOEro K Hel
OTHOIIEHUS

UCIIOJIb30BaHUE
BOCTIHTATEIbHBIX
BO3MOXHOCTEN
coJiep>KaHus
yueOHOro
nmpeaMeTa yepe3
JIEMOHCTPAIIHIO
JACTAM NMPHUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
YEJIOBEKOTIOOUS U
00pOCEPICIHOCTH,
yepe3 moa0op



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

Hroro no pasaceiny

17

COOTBETCTBYIOIINUX
TEKCTOB JJIsi
YTEeHHUSI, 3a]1a4 JIsI
pelieHus,
POOJIEMHBIX
CUTyalHH i
00CYyXJIeHUS B
KJ1acce

Pa3nen 6. [loBTopuTe1bHO-00001112

6.1 [ToBTOpEeHME M 000OIIEHNE
coliep>kaHus Kypca GU3NKU
3a 7-9 xnacc

LM MOAYJIb

9

1

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
MockoBckas

AJICKTPOHHAS IIIKOJIa
MODIII
https://school.mos.ru/

IpUMEHEHHE Ha
ypoKe
MHTEPAKTHBHBIX
¢dhopm paboTsI
yJamumxcs:
WHTEJJICKTYa IbHBIX
urp,
CTUMYJIHPYIOIINX
II03HABAaTEJIbHYIO
MOTHBALIUIO
IIKOJIbHUKOB;
JUCKYCCHUH,
KOTOpBIE JIAI0T
yJanmmest
BO3MOXKHOCTb
nproOpecTH ONbIT
BE/ICHHUSI
KOHCTPYKTUBHOT'O
JIMAJoTa;



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

Hroro no pasaceiny

IpYyINIIOBON pabOTHI
WU paOOTHI B
napax, KOTOpbIe
y4aTr IIKOJILHUKOB
KOMaHJTHOH paboTe
M B3aHMOJICHICTBHUIO
C IPYTUMH JIeTHbMHU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102

27




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKinOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiinoHepHOe 00111eCTBO
«3narensctBO «lIpocBemienue»

» ®usuka, 9 knacc/ Ieppimkun .M., I'ytauk E.M., UBanos A.U., [lerpoBa

M.A., AkimonepHoe o0mectBo «M3aarensctBo «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

®uszuka. Pabouas tetpans. 7 kinace/ Xannano H.K, Xannanosa T.A.
/M3patenbeTBo «podar

dusuka. 7 knacc. Merogudeckoe nocooue/Yepurkona O.A., ['mageHkoBa
C.H., Kyapssues B.B. / MU3natensctBo «IIpocBemienue»

dusmka. 7 knace. Junakruaeckue matepuansl/ Mapon A.E., Mapon E.A/
N3narensctBO «/Ipodar

®dwusuka. 7 kinacc. CoopHuk BompocoB u 3axa4 /Mapon A.E., Mapon E.A.,
[To3zoiickuii C.B./ U3narenbctBO «podar

®dusuka. Pabouas terpans. 8 kinacc/ Xannanosa T.A. /M3aaTenscTBO
«JIpoda»

dusuka. 8 kinacc. Meroguueckoe nocooue/Uepuukona O.A., 'mageHkoBa

C.H., Kyapssues B.B. / U3natensctBo «IIpocBemnienne»



®dwusuka. § knacc. Junakruaeckue matepuainsl/ Mapon A.E., Mapon E.A/
N3nmarensctBO «/Ipoday

®dusuka. 8 kinacc. CoOopHuK BompocoB u 3ana4d /Mapos A.E., Mapon E.A.,
[Tozoiickuit C.B./ U3narenbctBo «Ipodar

®dusuka. Pabouas terpans. 9 knacce/ ['yrauk E.M., Bnacosa 1.T'.
/M3natenbetBO «JIpodar

®dusuka. 9 knacc. Meroguueckoe nocooue/Yepuukona O.A., 'magenkoBa
C.H., Kynpssues B.B. / U3znarensctBo «IIpocBemieHuey

®dusuka. 9 knace. quaakruueckue marepuansl/ Mapon A.E., Mapon E.A/
N3narensctBO «/Ipodan

®dusuka. 9 kinacc. CoopHuk BorpocoB u 3a7a4 /Mapon A.E., Mapon E.A.,

[Tozotickuit C.B./ UznarenbctBo «Ipodar

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
MockoBckas anekTponHas mkosa (MOI1II)

https://school.mos.ru/

Buneoypoku st menaroros, pazpadboranusie B cootBeTcTBUM ¢ PI'OC-2021

https://edsoo.ru/Metodicheskie videouroki.htm.

Poccuiickas 35eKkTpoHHAs IKoIa

https://resh.edu.ru/subject/4/5/

DnemenTapHas Gpusznka



http://elfiz.ru/

Enunas xommekus mudpoBeIx 00pa30BaTeIbHBIX PECYPCOB

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

Kinacc!nas ¢usuka nis mo003HaTEIbHBIX

http://class-fizika.narod.ru/index.htm

Bes ®U3UKA

http://www.all-fizika.com/

Cnam 'HA

http://phys.sdamgia.ru/

HNuTepHeT-omuMnuaisl o Gu3nke

http://distolymp2.spbu.ru/olymp/

Poccutickuii 0611eo0pa3zoBaTeIbHbINA MOPTAI

http://experiment.edu.ru/




