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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1o (QuU3MKE Ha YypOBHE OCHOBHOTO OOIIETr0 0OO0pa30BaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOU paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYeHHs
Gu3MKK Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mno (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHUsl.

[TporpamMMa 1o (u3MKe ycTaHaBIMBAET paclpeesieHue yueOHOro Marepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[TporpamMa mo ¢Qusuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHNU paboyeli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®u3rka SABISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBIICHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayyHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHUS, TO €CTh CII0CO0A MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3nUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpeJIojaracT OBJIQJICHHUE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOLUIMMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCT:

e HAyYHO OOBSCHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e HHTEPNPETUPOBATH  JaHHBIE U  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®expeparuu, peann3yOIUX



OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn MunucrepcerBa npocemienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3uKU:

npuoOpeTeHNUEe HWHTEpeca U CTPEMIICHHS OOydYarolmuxcsi K HaydyHOMY
WU3YYCHHUIO TPUPOABI, PA3BUTHE HX HHTEIUNICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHUSI MaTepuu U (PyHIAMEHTATbHBIX 3aKOHOB (DM3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKU JUIsI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JaabHeWIeMy 0Oy4eHHIO B 3TOM HaMpaBJICHUHU.

JlocTHKEHHE 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1iero o0pa3oBaHusi 00ECTIEUNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWH  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ UHpOpMaIeld (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSAX (DU3HMKH, aHAIIA3 H
KPUTUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).



[Ipennaraemslii B mporpamMMe no (pu3HuKe nepeyeHb Jad0paTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeiaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 SK3aMeHa 10 (HU3HKe.

COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAOIIEro MUpa.

®dusrka — Hayka O mnpupone. SBineHus npuponbl. PU3NUECKUE SIBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeAMYMHBL. M3MmepeHune Qu3anyeckux BeIWYuH. PU3NYECKHe
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrhe ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EctecTBeHHO-HAy4YHbI METOJ| TO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BbIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKuX SIBJICHHUI C MOMOIIbIO0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue npuOOPbl U NpoLeaAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. Omnpenenenue UEHbI AEHUS MIKAJIbl U3MEPUTEIBHOTO TpHOOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3zmepenue oO0bEéMa KUIAKOCTH U TBEPJOTO TEa.
4. OmnpeneneHre pa3MepoB MaJlbIX TeEl.
5. M3mepenue temmneparypbl MpU MOMOIIM KUAKOCTHOTO TEpMOMETpa H
JaTYuKa TEMIIEPATYPHI.

6. [IpoBeneHue mcciaenoBaHMs MO MPOBEPKE TMIOTE3bI: JAJBbHOCTH IOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pasnen 2. [lepBoHaya/ibHbIe CBeICHUS 0 CTPOCHUM BellecTBAa.

CrpoeHue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmnbIThI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.



JBr>kenne uacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TemriepaTypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzaumomeicTBue dacTuil
BEIIECTBA: MIPUTSHKEHNE U OTTAJIKUBAHHE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysuu.

3. HaOGmonenue — siBneHuid,  OOBSACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OuneHka JuMaMeTpa aroMa METOJOM psiioB  (C  UCIOJb30BAHUEM

dbotorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexannyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUS.

SIBnenue uHepIMU. 3aKOH WHEpUMHM. B3aummoneicTBue Ten Kak INpUYMHA
W3MEHEHUsI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTepUCTHKa B3auMoAeHcTBUS Ten. Cuia ynpyroctd M 3aKOH
['yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHne B MPUPOJIC U TEXHUKE.

Hemoncmpauuu.

1. HaGnroneHme MexaHHMUeCKOTo JIBHKCHUS TeTa.

2. N3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.

3. HaGnronenue siBieHUs HHEPLIUH.

4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPHU B3aUMOJIEHCTBUM TEJI.

5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEIL.

6. Cl0XeHue CUJI, HallpaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimaol.



1. OmpezeneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMSI (IIApHKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIISL M TaK Jiajee).

2. OmpeneneHue CpeIHEH CKOPOCTH CKOJBKEHHS OpycKa WIIM IIapuKa IO
HAKJIOHHOUW IUTIOCKOCTH.
OrnpeneneHue mIOTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
NPY>KUHBI OT IPUIOKEHHOU CHJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMH M rasamu. 3akoH Ilackais. IIHeBMaTmueckue
MAalIMHbl. 3aBUCUMOCTh JABJIEHMS >KMJIKOCTH OT TNyOuHBL. ['mapocrtarnuyeckuit
napanokc. Coolmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3aAyHON o0onouku 3emud. OnbiT Toppuuennu. M3mepenue atmochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M13MepeHns aTMOChHEepPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBaeHUs KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMA MOTPYXKEHHOW dYacTu

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBME IJIaBaHMsI TeJ: TUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
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KUJKOCTb YaCTH TEJIA.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEW CUIIBI, AEMCTBYIOIIEN HA TEJIO
B KUJKOCTH, OT Macchl Teja.



4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLICH CHIIBI,
JNEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTpYyKEHHOW B
KUIKOCTh YACTH T€JIA U OT MJIOTHOCTH >KHJIKOCTH.

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

Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass oHeprus. KuHeTwueckas U TOTCHIMANbHAS JHEPTUA.
[TpeBpareHre 0JHOTO BUAa MEXaHUYECKOW SHEPTUU B Ipyroi. 3aKOH COXpPAHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NMPU PABHOMEPHOM ABM)KEHHUU Tela

10 TOPU30HTAJILHOM MOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Wsmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znen 6. TensioBble siBJIEHHUS.

OCHOBHBIEC TIOJIOKEHHUSI MOJICKYJISIPHO--KUHETHYECKON TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETHYECKOU TEOPHHU.

Mogenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHM BeIIECTBA.
Kpucrannnueckue u amopdusie Tesna. OObsICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IOJIOKEHUU MOJEKYJISPHO--KUHETUYECKOW TEOPUH.
CmaurBaHU€ M KalnWUISIpHBIE sIBICHUS. TenIoBoe pacliupeHue 1 CKaTHe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTtpenHsisi sHeprusi. CrnocoObl W3MEHEHMs] BHYTPEHHEW SHEpruu:
Temionepeaaya " COBEpUICHUE paboTHI. Bunpr TeIJIoNnepeaauu:
TEIUIONPOBOJHOCTh, KOHBEKIIHUS, U3TyUYEHHUE.

KonnuecTBo TemioThl. YelbHAs TEMIOEMKOCTh BEIIECTBa. 1€IIo00MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKMX BEUIECTB. YAEIbHAs TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanne u konaeHcamus. Mcmapenwe. Kumenwe. YnenpHas Teruiora



napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHUS OT aTMOC(HEpPHOTro
JIaBJICHUSL.

BrnaxxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[IpuHuunel paboTsl TermaoBbiX aBurarenei KIIJ TemmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1.

2
3
4.
5

© N o

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6monenue nuddysuu.

HabGnronenue siBjeHUil cMaunBaHUs U KallWJUISIPHBIX SIBJICHH.
HabGnrogenue TemioBoro paciupeHus Tem.

W3MeHeHne naBieHUs ra3a Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bune! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Mopean TemIOBBIX ABUTaTEIICH.

Jlabopamopuwie pabomul u onvimaol.

1.
2.
3.

10.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OnBITEI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM Ccaxapa.
OnpiThl MO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH NABJEHUS BO3JyXa OT €ro
00BbEMA U HArpEeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B peE3yJbTare
TeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue sBI€HHS TEIIOOOMEHAa MpPU CMEIIMBAHUM XOJIOAHOW U
ropsi4eu BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEIUI000MEHE C HArPEThIM METATUIMUYECKUM LIIIHHAPOM.

Onpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.



11. MccnenoBanue npouecca nCnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI TUIABJICHUS JIhJA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKUX 3apsiaoB. BzaumopeiicTBhe
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKIY TETIAMH).

OnekTpuueckoe nojie. Hanpsx€HHOCTh siiekTpudeckoro mnoisst. [IpuHnmn
CYIIEPIIO3ULINU DIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKUX 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W JOUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsIa.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
HMCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B )KHJIKOCTSX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka uend. llocnepmoBarenbHoe W mapauieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENn dIeKTpudecKkoil sueprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJISl )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYeCcKoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOoJBUTaTellb MOCTOSTHHOTO TOKa. VICHoJIb30BaHHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 35eKTpoMaruHuTHON MHAyKuU. [IpaBumno Jlenna.
DIIEKTPOreHepaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Ted.

JIBa poza 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSXKEHHBIX TE.
YCTpOHCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DNeKTpoCcTaTUUeCKast HHAYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MopaennupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

N o U bk e N



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

25.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUilbl TOKa aMIEPMETPOM.

N3mepeHne 2IeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmoielicTBUE MOCTOSSHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3eJIEHHUs MOJHOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX I10JIEW MIOCTOSHHBIX MarHUTOB.
OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.

JlelicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.
DNEKTPOABUTaTEIb NOCTOSHHOIO TOKA.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnerTer apanes.

3aBUCUMOCTh HANpPABJIECHUS HWHAYKIHOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHU.

DneKTporeHepaTop MNOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk w

10.
11.

OnbITel 1O HAOMIOACHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JBJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSIHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHure U peryJupoBaHUe HATIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO 4Y€pe3 pe3UcTop, OT
COTNPOTUBRJICHUS PE3UCTOPA U HANPSIKEHUS HAa PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBwia [Js CUJIbl TOKAa MPU TAPAIUICTBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI ATESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pes3ucrope.



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

13. Onpenenenne KII/I narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIA TOCTOSHHBIX MArHATOB TMpPH KX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyLIKE.

18. M3ydyeHue AeiCTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 nu3y4eHue padoThl AIEKTPOIBUTATEIS.

20. U3mepenue KII/I 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCIICIOBAHUE W3MEHCHHW 3HAYEHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KNIACC

Paznesn 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEJIBHOCTh MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHrne. HepaBHoOMepHOe npsMoiauHeENHOe nBMKeHUE. CpeaHsass 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
naaenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon um wactora oOpalleHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3axk0oH HproTroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIUII CYTIEPIO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUsI IOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmianer Bokpyr Comuma. IlepBas kocMmuyeckas CKOpPOCTD.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsixecTH.

Nmnynbe tena. I3MeHeHne umiyinbea. MIynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJbca. PeakTMBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnanbHast SHEPTHs Tena, MOJHATOro Hajl



ITOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW 3HEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o v~ w

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

HaOmronenne MexaHU4ecKoro JBUKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHUEe TyTed W TPAeKTOpUU ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHXKEHHS.

HaOmnronenue ABUKEHUs TeJia M0 OKPYKHOCTH.

HaOnronenne MexaHn4eCcKuX sIBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JIBWKCHUU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMS Tella OT MAacChl T€JIa U JICUCTBYIOIIEH HA HETO
CHJIBL.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHenune Beca Tejia mpyu YCKOPEHHOM JIBUYKCHUH.

IIepenaua uMiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeobpazoBanus IHEPTUM MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITYJIbCca MPU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHre UMITYJIbca IMPU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBHUH.
Hablmronenne peak THBHOTO JBHKCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU IBUKEHUU TEJIa MO/ ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajdbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS IIApUKA WIN TEJICKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS OpyCKa WU JBUKEHUS
1IapUKa 10 HaKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa MPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0O€3
HayaJbHONU CKOPOCTU IYTH OTHOCATCS KakK PsJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOILIUE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.



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

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUS.
Onpenenenne KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBJKEHHUM Teja
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenrie pabOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHNs U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: TIepuo,
4acToTa, aMIUINTyAa. MareMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU MPU KOJIeOATEIHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckne BoOsHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble u
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue koneOGaHu Tesl MOJ JACHUCTBUEM CHUJIbI TSXKECTH U CHUIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYXICHHBIX KOJICOAHUM M pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJIa KOeOaHU MPY>KUHHOTO MAaATHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TIepHOJia KOJIEOAHMM MOABEIIIEHHOTO K HUTH
rpy3a OT JIJIMHbI HUTHU.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJa KoieOaHUid Tpy3a, TOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH Tepuoja  KoJjaeOaHwii
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

o vk~ w N



7. W3mepenue yckopeHus CBOOOHOTO MaCHUS.

Paznen 10. D1eKTpPOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIEKTPOMArHUTHBIX BOJH. Illkana »ieKTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

TenedoHa.

Paznea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounmkm — cBera.  [IpsmosmmHenHoOe
pactpoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkxeHWe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Teneckomna. ['ma3 kak onrTuyeckass cuctema. bin3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢poToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens rinasa.

L 0 N ok wNRE

11. PaznosxeHnue 6e10ro cBeTa B CIEKTP.
12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnsie padomul u onsimel.



1. HccnegoBaHue 3aBUCUMOCTH yIia OTPAKEHHsS CBETOBOIO Jiydya OT YIUIa

naJeHUsl.

2. M3yuyeHue xapakTEepUCTHK U300paKEHUS NMPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yTJjia

MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI cOOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHOPUSITHIO IIBETA MPEAMETOB MPH UX HAONIOJCHUM 4Yepes3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OnwiTel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v noroiieHne cBera aroMoM. KBaHThl. JIMHeituaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHrHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprus cBsi3M aTOMHBIX snaep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus aaep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS pagUOAKTUBHBIX W3JIyYEHUN HA >KUBBIE
OpTraHU3MBI.

Jemoncmpayuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOIYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b TIPEIHA3HAYEH JIJIsl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACpKAaHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3HMKH, a TakKe sl MOATOTOBKH K



OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 0O0ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCSI U CHCTEMATH3UPYIOTCS BUIBI
JESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUYNBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUTAHUPYEMBIX  pe3ylbTaToB  OOy4eHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHHS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIlaTh 3aJadyd, B TOM 4YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIbHEIE.

[TpuHIIMTIUATBHO ACSTEIBHOCTHBIN XapakTep JaHHOTO paszjena pean3yeTcs
32 CY€T TOro, 9YTO OOyYalIIHMECs BBIMOTHSIIOT 33JaHus, B KOTOPHIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

WCITOJIB30BaTh HAYYHBIC METOJIBI UCCIICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIe IS IPOBEPKH TUITOTE3 U TTOJTYUICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, TPAKTUYECKOTO UCTIOIB30BAHUS PA3TMUHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue (u3MKM HA ypOBHE OCHOBHOTO OOLIEro 0Opa30BaHMs HAMPABICHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAMPEAMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.
B pesynbprare nzyuenus GuU3MKU HA YPOBHE OCHOBHOTO 00IIIEr0 0O0pa3oBaHUs
y oOyuarorierocst 6yayT copMUpoBaHbl CIEAYIONIME TUYHOCTHBIE PE3YJIbTaThl B
JaCTH:
e 1) MaTpMoOTH4E€CKOro BOCIMTAHUA:
e — IIPOSIBJICHUME MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nyuecKoil HayKu;
e — IIEHHOCTHOE OTHOLICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpa’aaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
e — TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYX/JIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKY;



— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KAdyeCTB (PM3MUECKOW HAyKH: €€ TapMOHHYHOIO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MIO3HAHMSA

— OCO3HaHHE IICHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPECa K MCCIEI0BATENbCKON
NEeATEIIbHOCTH,

S) d¢opvmupoBaHMs  KYJbBTYPHI  3I0pPOBbS W  IMOLMOHAJIBHOIO
0/1aromnoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MpaBuUi OE30MacHOrO IOBEIEHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIIOBHSIX;

— c(pOpMUPOBAaHHOCTh HaBBIKA pediieKCuU, TPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIbHOW HANpaBJI€HHOCTH, TPEOYIOIUX B TOM YHCIe U (DPU3MUECKHUX
3HAHUI;

— UHTEpeC K MPAKTUUECKOMY U3YUYEHHIO podeccuil, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTalMsd Ha NpUMEHEHHe (PU3NYECKUX 3HAHUW /I pelleHHs 3anad B
00JIaCTH OKpY’Kalollel cpenbl, IJIaHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX IMOCIICICTBUN I OKPYKAIOLIEH CPEbI;

— OCO3HaHHE TI00ANBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U myTed HX
peleHus;

8) ajanTanum K M3MEHAIOIIUMCH YCJIOBHAM COLMAJILHON W NPHPOJIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJCHCTBUMU TMPU BBINOJHEHUU HCCIEAOBAaHUN U
IPOEKTOB (PM3MYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

— TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH YEPE3 MNPAKTUYECKYIO
NEATENIbHOCTD;



e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSIX;

e — OCO3HaHME AePUIUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;
e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (PHUIUICCKUX

3HaHWM;

e — CTPCMIJICHUC aHAJIM3NPOBATh U BLISABIIAATH B3aMMOCBA3U IIPHUPOIEL, O6HIGCTB21 )51
3KOHOMHMKH, B TOM YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIICHKAa CBOMX JECUCTBUH C y4€TOM BIHMAHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynapTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydarouierocs: Oyayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE T03HABATEIbHBIC YHUBEPCAJIbHbIC YUeOHbIC JEHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpPCAJIbHBbIC  Y4eOHBIC  JICHCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBblie Jjornueckue 1eiicTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBbIC NPU3HAKH OOBEKTOB
(s1BICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUA, OCHOBAHHUS JIJIS
000011IeHNS U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W IMTPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JAHHBIX U HAOJIOACHHIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;
BBISIBIIATh NPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyYCHUH (PU3NUECKUX
SIBIICHUH ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIOJH30BAHUEM JETYKTHBHBIX
W WHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIJIBUTATh THIIOTE3Bl O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;

CaMOCTOSATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3alayu (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB pEIIeHUs, BHIOOp HamOoJiee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
¢u3nyecKuil IKCHEPUMEHT, HEOOJBIIOE HCCIeOBaHNE (HU3HUECKOTO
SIBJICHUS;



OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMAIIHIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIETOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMyIHpPOBATH 000OIIEHUS M BHIBOJBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOICHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
MPOIIECCOB, @ TAKXKE BBIIBUTaTh MPEINONO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHUSX U KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

NPUMEHSATH Pa3IMYHbIC METOMbI, MHCTPYMEHTHI M 3aIPOCHI NP TOUCKE U
orOope WHGPOPMAIMKM WIM JaHHBIX C y4E€TOM MPEAJIOKEHHOU y4eOHOU
dbuznyeckoil 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
pa3ITUYHBIX BUJOB U (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIpEICTaBIICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIIacMble 3aadyd  HECIOKHBIMHU
CXeMaMH, TharpaMMamMu, HHOU TpauKoi M X KOMOWHAITASMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJadyd W TOJJCpIKaHHE
01aroxenaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXKICHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThl BHITIOJHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYINECTBA  KOMaHTHOW |
WHIUBUIYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HHU3UIECKOM
poOJIeMBl;

MPUHUMATh eI COBMECTHOM ACATEIHPHOCTH, OPTaHU30BBIBATH JICHCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOIECCH U
pE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpPABICHUIO W KOOPJAWHHPYS CBOM JCUCTBUS C JAPYTHMH
YJIeHaMH KOMAaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEILHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHBeEpcaJbHbIE Y4eOHbIe NeiCTBHUSA



Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIINX
JUISL pelieHns (U3nIecKux 3HaHUi;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIIECHUMN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE PEIICHUMN
TPYIIION);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM PelieHUs! (PU3NUECKO 3aJaun HIIn
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh IIPEAJIaracMble BApUaHThl PEILICHUH;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA UHTEJJIEKT:

JIaBaTh AJICKBATHYIO OIICHKY CUTYallUU U MPEJIaraTh IUIaH €€ U3MEHEHHUS;
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS])  Pe3yJIbTaTOB
NeSATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM UHWCIIE B XOJ BBIIOJHEHUS
(U3UYECKOTO  HCCIIEIOBAHUSl WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WM3MEHMBIIUXCS CHUTYyallud, YCTAHOBJICHHBIX OLIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MPHU perieHuu GU3NIECKUX 3a/1ay UK
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce npeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HaOJI0IeHNE, AKCIEPUMEHT, MOJelNb, TUIOTe3a, €AMHMUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUS BeLIeCTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEMHOE), TPACKTOPHUsS, PaBHOAECUCTBYIOIIAS
cuJa, nedopmans (ynpyras, MJacTUYeCcKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABMKCHHUE YAaCTUIl BEIIECTBA,
paBHOMEPHOE  JB)KCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aUMOJCUCTBUE TEJI, PABHOBECUE TBEPIABIX TE C 3aKPEIUIEHHOM OCBHIO
BpalleHUs, Nepenaya AaBICHUS TBEPABIMU TeElaMH, >XHIKOCTAMH H
razamu, atMocepHoe [aBieHHE, IUIABaHHE TeJl, IPEeBpAIICHUS



MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3NYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKMBOW U HEXKHBOU
NpUpOJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSIHUE
aTMOC(EPHOTO NTaBJICHUS HA KHMBOW OpPraHW3M, IIABaHHUE PhIO, phIUaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]ja4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHH;
ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN U (PU3MUYECKUE SIBJICHUS, UCIIOIb3Y S
¢duznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSXKECTHU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKass M TMOTCHIHalIbHAs YHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakToBaTh  (PU3UYECKUM  CMBICI  HUCIHOJB3YEMbIX  BEIUYUH, HX
00O3HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUNH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJIa CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUiIO paBHOBecUs phiuara (6J10Kka),
«30JI0TO€ TIPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOM
SHEPruM, MpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUSI, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTEC CHUTYyalllil MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO--CJICACTBEHHBIC CBS3U, CTPOUTH OO0BsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ Omopod Ha 1-2 M3y4eHHBIX CBOMCTBa (PU3UUYECKHUX
SABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1—2 JEHCTBUA, HCMOJIB3YyS 3aKOHBI U
dbopMyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCJIOBHS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BENMYMHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE I PEIICHUs 3a/1ad, OIICHUBATh PEATHCTHYHOCTh
MOJy4YeHHOM (PU3NUECKON BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE



npeanojoxkenue  (TUMOTe3y),  pa3iuyaTh W WHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAWTh OIMUOKH B XOJAC OIbBITA, JeIaTh
BBIBOJIBI 10 €T0 Pe3yJIbTaTaM;

NPOBOJUTH OMbBITBI 1O HAOMIONEHUIO (PUBWYECKUX SBICHUN WU
bu3nuecKux CBOICTB TeN: dbopmMynrpoBaTh IpoBepsEeMbIe
MIPEAIOJI0KEHUS, COOMPATh YCTAHOBKY U3 MIPEIIOKEHHOTO 000PYyI0BaHHS,
3aMKCHIBATh XOJ ONBITA U (POPMYJIUPOBATH BHIBOIHI;

BBITIOJIHATh MPSAMbBIE W3MEPEHUs] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
00béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIb30BAHHUEM aHAJIOTOBBIX U
U@POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C YU4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JPYroMl C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHHU [IBIXKCHUS Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IIJIOMIAIU COTIPUKOCHOBEHHUS TEJI, CHJIIBI
YOPYTOCTH OT YUIMHEHHS TPY>KHHBI, BBHITAIKUBAIONICH CHJIIBI OT 00BEMa
NOTPY>KEHHOW YacTH Tella M OT TJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJl, YCIOBUW pPaBHOBECHS pblyara W OJIOKOB), Y4aCTBOBATh B
IJIAHUPOBAHUHM  YYEOHOTO WCCIIEOBAaHUS, COOMPATh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHUsI, CIeAysl NPEIJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pE3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYUH B BUJC
MPEIIOKEHHBIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI IO pe3yibTaTam
WCCJICTIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpEHUsS (HU3UUYCCKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUIKOCTH M TBEPAOTO Tejla, CHUJIa TPEHHS CKOJBKCHHUS,
JABJICHWE  BO3/yXa, BBITAJKUBAIONIAs  CWJA, JICWCTBYIOMmas  Ha
MOTPY)KEHHOE B JKHUIKOCTH TeNO, KOA(M(HUIIMEHT IMOJE3HOTO ICUCTBUS
MPOCTBIX MEXaHW3MOB), CIIeAys TPEIJIOKCHHONH WHCTPYKIIUU: TIPH
BBITIOJITHCHUH HW3MEPECHHH COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYWHBI,

COOJTIOIaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000opy10BaHUEM;

yKa3blBaTh MPUHLMIBI ACHUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIAIIIMECS COCYAbl, OapoMerp,
phIYar, MOJABMKHBIN U HETIOJABUKHBIN 0JI0K, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX oOnucaHus (B TOM YHUCIE:



NOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHA Ipecc,
MaHOMETp, BBICOTOMED, OPUIHEBOI HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA MU HEOOXOAMMBIE (PU3UUYECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEPHl  (HAXOIUTh  HMHOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 0e30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHMS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPY>KaIOIIEH Cpelie;

OCYILIECTBIATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTEepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUM W TOyTEM CPAaBHEHUS PA3IMUYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCITIOJI30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aaHUI HAyYHO--TOMYJISIPHYIO
JUTEPATYPY  (PU3MYECKOrO0  COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypchl cetr MHTEpHEeT, BiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIKU (PU3UUECKOTO COAEPKaHUSA, B TOM
yucie myOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3ysbTaTax IMPOEKTOB
WIM Y4eOHBIX HCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh
W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIJICHUE NTPE3EHTALUEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pacrpeiensTh
00s3aHHOCTH B TPyMNE B COOTBETCTBUMM C IOCTABJICHHBIMU 3aJa4aMH,
CI€AUTh 3a BBINOJHEHUEM IIJIlaHA JEUCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIAJ, B  JICATEIBHOCTh  TPYMIbBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHS: Macca MU pa3MepPbl MOJIEKYJ, TEILUIOBOE JIBHU)KEHHUE
aTOMOB U MOJIEKYJ, arpETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(Hble Tena, HACHIUIEHHBI M HEHACHIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIEpaTypa, BHYTPEHHSAS DSHEpPrus, TEIJIOBOW JBUraTellb,
AIIEMEHTAPHBIN JIEKTPUYECKHUI 3apsil, JIEKTPUUECKOE I0JI€, TPOBOJHUKH
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

pas3nuyarh SBJICHHs (TEIUIOBOE PAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,



KOHJIEHCAlusl, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCICTBUE MArHUTOB, JEUCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAasT MHIYKIIHS)
0 ONHCAHWID HUX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B IMPUPOJIE:
IOBEPXHOCTHOE HATSHKEHUE U KalWUIIpHBbIE SBJIEHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoe, u3iydyenue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, Opeid MOoNOCOB, pojib MAarHUTHOIO MOJS JJs JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, NPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢uznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIrHsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHasg TEMJIOEMKOCTh BEIECTBA, YAENIbHAas TEIuloTa
IUIaBJICHUS, yJeldbHas TeIuloTa NapooOpa3oBaHMs, YJEldbHAas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JCHCTBUS TEIIOBOM
MAalIMHbI, OTHOCHUTEJbHAs BJIAXKHOCTb BO3/AyXa, JJIEKTPUUYECKUH 3apsij,
CHJIa TOKa, JJEKTPUYECKOE HAIPSIKEHUE, COINPOTHUBIICHHE IPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3nYeCKUi CMBICI HCIOJIb3YEMBIX BEJIMYHH, 0003HAUEHUS U €IUHUIIBI
bu3nyecKuX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMHN NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHUsl SHEpPruM, IMpPU OBTOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTEMaTHYEeCKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIATH



IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYeCKuX
IaroB ¢ omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCJIOBHUS 3a/1a4d 3alMCBHIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JJs pelIeHus 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAcuéTbl M CpPAaBHUBATH
IOJIy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMY;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPU [OMOIIU
(U3MYECKUX METOOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJEHUS UCCIIEI0BAHU, €1aTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bU3MYECKUX CBOMCTB Tel (KalWJUIPHBIE SIBJICHUS, 3aBUCUMOCTh JTaBICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEePaTypbl, CKOPOCTU MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolled (Morjomaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATyphbl KUAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs TEI W B3aUMOJEHCTBHE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IOJIA HAa NIPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA DJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (POpMYJIUpPOBATH
IpOBEpsieMbIE MPEANONI0KEHHs], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyZOBaHUs, OMUCHIBATH XO/1 OMbITAa U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJHATG ~ NPSIMBbIE  WU3MEPEHUSA  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3/yXa, CHJIbI TOKA, HAIPSDHKEHHWS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pE3yNbTAaThl UBMEPEHUN C YUETOM 33JJaHHON aOCOIIOTHOMN MOrPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUMHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAANA II0NEPEYHOIO
CEYECHUS U yAEIBHOIO COIPOTUBIICHHUS BEILIECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHHST HAa NPOBOJIHHKE,
UCCIICJOBAHUE IOCICAOBATEIBHOIO U IAPAJIIEIBHOIO  COCAVHEHUU
IPOBOJHUKOB): IIJJAHUPOBATH HCCIEAOBAHUE, COOMPATH YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJUIl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEIOBAHNU,



IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COIMNPOTHUBICHUE MPOBOAHHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJI0KEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUEHNUE BEIUYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30IaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh IMPUHIMIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HX ONHUCaHUA (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
pUOOPBI, HArPEBATEIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPHUUECKUE
IPEIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U W3MEPHUTEIIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Ieneil ¢ MoCcne0BaTeNbHBIM U MapalJIeIbHBIM COSIUHEHHEM DJIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAYEHUS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMau (U3HUUECKOTO COJIEpKAaHUS B
WuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4IHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMS,
0000mass wHOpPMAIUI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAEpKaHusl, B TOM UHCIE MYyOJUYHO TPEACTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEIOBATENIbCKON NEATEIbHOCTH, MPH 3TOM I'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEN;

IpU BBIMOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAaHUA (PU3UIECKUX
IPOLIECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBINOJHEHUEM IUIaHa JCUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JEATENIBHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIIOJB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MaTEepUalibHAsl TOYKA,
TPAeKTOpPHsI, OTHOCUTEIbHOCTh MEXAHUYECKOIO JABMXXEHUS, Aedopmarius
(ynpyrasi, mjgacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, pAaBHOBECUE, MEXAaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHHIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJlbHO30PKOCTb,
CHEKTpPbI MUCIyCKaHUs U MOIJIOIIEHus, albda-, OeTa- U raMmMa-u3Iy4eHHUs,
W30TOIIBL, SIAEPHAS SJHEPrETUKA;

pasznuyarh SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aMMOJECHCTBHE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHME, OTPaKEHHE
3ByKa, NPSIMOJIMHENHOE pAaCIpPOCTPAaHEHHUE, OTPAKECHHE W TPEIIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUe OeJIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHENYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE UW3YYEHHBIX (PU3UYECKUX  SIBJICHUH B
OKpyXXaroIeM Mupe (B TOM uucie (QU3MYECKHE SIBICHUS B MPUPOJIE:
NPWINBBI U OTJIUBBI, ABMKEHUE MIaHET COJTHEYHONW CUCTEMBI, pEAKTUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO0, I[BE€Ta TeIl,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJIOTHUECKOEe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoOaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PAAHMOAKTUBHOE H3ITyYCHHE
MPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN U (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BENUYMHBI (CpeHSS U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBHOKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC TENa, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas DHHEPIUs Tena,
HOJHATOrO0 HAJ IOBEPXHOCTHIO 3€MJIM, NOTEHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KUHETHYECKash SHEpPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEepPHUOJI U YacToTa KoJieOaHUH, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs1 W €IWHULBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTHUMH BEIMYHHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEPHO3ULIMH CHJI, MPUHUUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEIN
OpU SJACPHBIX PEAKLMSIX, NMPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MUYECKHE MPOLECChl M CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIIATH
MPUYUHHO--CJIC/ICTBEHHBIE  CBSI3U, CTPOUTh OOBACHEHHWE w3 2-3
JIOTHYECKHX ILIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3anayd  (omMparoluecs Ha cucteMy wu3  2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHBIC, BHIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHus (U3MUecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEHIUTh MPH MOMOIIU
($u3NYECKUX METOMOB, MCIONb3Yys OMHCAHME HCCIEIOBAHUS, BBIJICIATDH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSAIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUsl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUU NPYKHMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PacCIIPOCTpaHEHUE CBETA,
pa3ioKeHue OEJoro CBeTa B CIIEKTP, U3YUEHHE CBOICTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY W3 HM30BITOYHOro Habopa
o0Opy/lOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsAeMOl BeNMYMUHBI ((POKYCHOE paCCTOSHUE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MEepUTEILHOTO TPUOOPa);

OPOBOAUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUYECKHUX BEJIUYHMH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIUHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHUs OT yria
NaJicHus): IUIAHUPOBAaTh HCCJIENIOBAHUE, CAaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpPEAHSs
CKOpPOCTb M YCKOpDEHHE Tejla TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKash Cujla CcoOuparoleil JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HAYCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MIOJyUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

cOOJI0IaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;



pa3ianyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIJIPa;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YyYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTIIEKTPOCKOT, JO3MMETp, KamMepa BuiabcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX IPOLIECCOB
IpU PEIICHUH Y4eOHO--MPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIEl JINH3E;
NPUBOAUTh  TNpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKNX 3HAHWW B TOBCEIHEBHOU
KU3HH I oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOCHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3UYECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIUPYS TOUCKOBBIN 3ampoC, HAXOIUTh
NyTH ONpPEeNICHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHPOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUKM U TOTIOTHUTEIBHBIX UCTOUYHUKOB;

MCTIONIb30BaTh MPH BHITIOJHEHUH YUEeOHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
auTepatypy  (pu3Mdeckoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTepHeT, BIajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HA OCHOBE
uHPOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh Pe3yIbTaThl IPOSKTHON WIIM UCCIIEN0BATENbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  HM3yUYCHHBIN
MOHSATUUHBIA amnmapaT W3y4aeMoro pasziena (U3NKH U COMPOBOXKIATH
BBICTYIUUIEHWE TIpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaummeHoBaHue
(undposbie)
n/  pa3sgesioB H TeM Bcer  Kourtpoubu IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMMel 0 ble padoThI ue padoThl
pecypchbl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYM OKPYKAKOIIEro MUpPa
DU3IKA - HAVKE O bubmuorexa [JOK
1.1 K 2 https://m.edsoo.ru/7f416
pupoJie
194
DUSHUCCKIE bu6mmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHayuH bubnuorexa [JOK
1.3 BIil METOT 2 1 https://m.edsoo.ru/7f416
MO3HAHUS 194
Wroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
CrboeHIME bubmuorexa [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrokenue u bubnnoreka [JOK
2.2 B3aNMOJICHCTBHE 2 1 https://m.edsoo.ru/7f416
YacCTHUL[ BEIIECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSTHUSI 2 https://m.edsoo.ru/7f416
BEIIeCTBa 194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
Mexanundeckoe
3.1 3 https://m.edsoo.ru/7f416
JBIDKEHUE
194
Wrepmis, Macca bubmuorexa [JOK
3.2 PHITI, Maces, 4 1 https://m.edsoo.ru/7f416
MJIOTHOCTh
194
bu6mmorexa [IOK
33 Cuna. Buasl cun 14 1 2 https://m.edsoo.ru/7f416
194
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Hroro o pasneny 21

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bu6mmoreka [IOK
JaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPIBIMU TEIIAMH, 194
JKUIKOCTSIMH U T
rasamu
bubmuorexa [JOK
JlaBiaeHne
4.2 5 https://m.edsoo.ru/7f416
JKUJIKOCTH
194
bu6mmoreka [IOK
A
4.3 Tmocheproe 6 https://m.edsoo.ru/7f416
JaBIIEHUE
194
JeicTBue
’KHJKOCTH U rasa Ha bubmmorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPy>XKEHHOE B 194
HHX TEJIO -
Uroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
PaGora i bubmuorexa [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIITHOCTD
194
bu6mmorexa [IOK
IIpoctsie
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MbBI
194
bu6mmoreka [IOK
Mexanuueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTUst
194
Hroro o pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 3 12
ITPOIT'PAMME
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8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabnbl  IIpakTHyeck
oOpa3oBaTe/ibHbIE
1| NMporpamMmMbl 0 e padoThl ue padoTsl
pecypchl
Paznen 1. TensioBuIe ABJICHUS
Crpoenue u bubnnoreka [HOK
1.1 CBOICTBA 7 https://m.edsoo.ru/7f4181
BEILIECTBA ce
bu6mmoreka [IOK
Tennoseie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOIIECCHI
ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
DIIEKTpUYECKHE
3apsiibl. bubnmnoreka [JOK
2.1 3apspKeHHBIE Tena 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aNMOJICHCTBHE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 AIIEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
bu6nmoreka [JOK
MaruuTtHble
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUSI
ce
bu6mmorexa [IOK
DJIEKTPOMarHuTH
24 4 https://m.edsoo.ru/7f4181
ast MHTYKITUS
ce
Hroro no pazneny 37
PeszepBHoe Bpemst 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOBIIO

I[TPOTPAMME
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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
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 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KoHTpoabH IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NpOrpaMMel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. Mexannueckue siBJeHHUS
MexaHnu4deckoe
bu6mmoreka [IOK
JIBIOKCHHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €T0 26
ONHUCaHUS T
BzaumoneiictBue bubmmorera [TOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
a6
3aKOHEL bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUsI
a6
Hroro no pasneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUS M BOJIHBI
bu6mmoreka [JOK
Mexanndeckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJICOaHMS
a6
bu6nmoreka [JOK
Mexanndeckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazneny 15

Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMarHuTH
bu6mmoreka [JOK
oe ToJjie !
3.1 6 2 https://m.edsoo.ru/7f41a4
AIIEKTPOMArHUTH a6
bIC BOJIHBI T
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHHS
3aKOHBI bubmuoreka [JOK
4.1 pactpocTpaHeHUs 6 2 https://m.edsoo.ru/7f41a4
cBeTa a6
JIuH3bI 1 bubnmuorexa [JOK
4.2 ONTUYECKHUE 6 3 https://m.edsoo.ru/7f41a4

IPUOOPHI

a6
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I[MPOT'PAMME

Paznoxenue bubmuorexa [JOK
4.3 0eJIoro cBeTa B 3 2 https://m.edsoo.ru/7f41a4
CHEKTp ab
Uroro no pazneny 15
Paznen 5. KBanroBble siBJIeHUSA
Ucnyckanue u bubnnoreka [HOK
5.1 MOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETA aTOMOM a6
Croere bu6mmoreka [IOK
5.2 p 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO S7pa
a6
ArenHbIe bubmuorexa [JOK
53 Hep 7 1 https://m.edsoo.ru/7f41a4
peakuuu
a6
Wroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIHIT MOAY /1B
IToBTOpEHUE U
00001IeHNE bubmuoreka [JOK
6.1 coJlepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca pusuku 3a a6
7-9 xnacc
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB I1O
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