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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HWKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MIOMOIIH YYUTENIO B CO3/IaHUU paboueii MpOorpaMMBbI IO y4eOHOMY TIPEIMETY.

®dusuka SABISETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOIBKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3UYECKON
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAyUYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH W
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

¢ OIICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e MHTEPIPETUPOBATH JJAHHBIC U UCIIOJIb30BATh HAYYHBIC JI0KA3aTEIbCTBA
JUTSI TIOJTyY€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3snKu:

e IPUOOPETCHNE WHTEpECa M CTPEMJICHHS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHEC TPEICTABICHUN O HAYYHOM METOJ]e TO3HaHWS U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

 hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ybTaTa N3YUCHHsI OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e popMUpOBaHUE TIPEACTABICHUA O POJM (PU3UKU TSI Pa3BUTUSA JIPYTHUX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHI;

epa3BUTHE  TMPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oynmymieit
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

e IpUOOpPETEHHE 3HAHUM O  JUCKPETHOM CTPOEHUHM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYECKMX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX

e MPUOOpETEHNE YMEHUHN OIMUCHIBATH U OOBACHITH (PUBMUECKHE SIBICHHS C
WCTIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHMIA;

¢OCBOGHHE METOJOB pEHIEHUS TMPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCTIOJIb30BaHUEM buznyeckux Mojiesei, TBOPYECKHUX U
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHEC YMCHHI HAOJIIOIaTh TPUPOHBIC SBICHUS W BBIIOJHATH OTBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHpOpMaIMeil (HU3NUECKOTO COACpIKAHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHNE NH(POPMAITUH;

¢ 3HAKOMCTBO CcO cepamu npodeccCuoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOIN HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kj1acce — 68 yacoB (2 vaca B Henento), B 9 knacce — 102 yaca (3 yaca B Heleno)
[68 4acoB (2 Jaca B Hezeno)].



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydYaromuxcs, CIucKa SKCIIEPUMEHTANBHBIX 33JaHUM, MpengaraeMblX B pamKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

®usznka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeIWYMHBL. M3MmepeHue Quanyeckux BelIWYuH. PU3NYEcKHe
npudopsl. [lorpemnocTs u3mepennit. MexxayHapogHasi CUCTEMa €AMHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro apyieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusunyeckue NpuOOPsl U MPOLEaypa NPIMbIX U3MEPEHUI aHAJIOTOBBIM H
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHue UEHbI I€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUodOopa.
2. M3mepeHue pacCTOSAHUM.
3. Hzmepenue oO0bEéMa KUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHue pa3sMepoB MabIX TeJl.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHusl MO MPOBEPKE THIIOTE3bI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJIbIlle BhICOTA
IIyCKa.

Pasnen 2. [lepBoHaya/ibHbIe CBeICHUS O CTPOCHUM BellecTBa.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. OmbITHI,
JTOKa3bIBAOLINE TUCKPETHOE CTPOCHUE BELIECTBA.



JBr>kenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomelcTBue dYacTHII
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHE.

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

Hemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmionenue ~ siBneHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OuneHka JuMaMeTpa aroMa METOJOM psioB  (C  UCIOJb30BAHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHUH. Pacyér mytu u
BPEMEHU JBUKCHHUSI.

SIBnenue wuHepIMU. 3aKOH WHEpUMHM. B3aummoneicTBue Ten Kak IMpUYMHA
W3MEHEHUsI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BELIECTBA.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX O OJHOM mpsMoM. PaBHoxelcTBytomas cuil. Cruila TpeHUsI.
TpeHne CKOJIbKEHUS U TPEHUE MOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HaGnroneHme MexaHHMUeCKOTO JIBIKCHUS TeNa.

2. N3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HaOmroneHue u3MeHEeHUs1 CKOPOCTH MPHU B3aUMOJIEUCTBUH TETI.

5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.

6. Cll0)XeHue CUJI, HallpaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimaol.



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 IUTIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

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

5. OnBITBL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 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 TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmueckune
MAalIMHbl. 3aBUCUMOCTh JABJIEHMs KMJIKOCTH OT TIyOuHBL. ['mapocrtarnuyeckuit
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS
BO3aAyHOM o0onouku 3emud. OnbiT Toppuuemu. M3mepenue atrmocdepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPaTyphl.

[lepenayda naBaeHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOLICH CHJIBI OT 00BEMA MOTPYXKEHHOW YaCTH

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPpy>KEHHOH B
KUIKOCTh YaCTH Tea.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B KUJIKOCTH, OT MACChI TEJIa.
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4. OnbITbl, JAEMOHCTPUPYIOILIHME 3aBUCUMOCTb BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
MKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KHJIKOCTH.

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

Pa3nen 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
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckass 3Heprusi. KuHeTrnueckas M MOTEHIMANbHAs 3HEPIHUS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAHWUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAJIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OOBICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KHHETUUYECKOU TEOPHUH.
CmaunBaHuE U KaNWJUISIPHBIE sIBJICHUA. TenI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKEHUS
yacTull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHMsS] BHYTPEHHEH DHEPTUU:
Temionepeaaya 151 COBEpILIEHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YenbHas TEIIOEMKOCTb BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeIUIOBOTO OanaHca. IlmaBienne w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.



[TapooOpa3oBanue u koHaeHcamus. Mcmapenme. Kunenwe. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIIEHHS OT aTMOC(EpHOro
JTABJICHUS.

BiaxxHocTh BO3ayXa.

OHeprus TOILIMBA. Y JeNbHAas TEIUIOTa CrOPaHusl.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOLIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaoGmronenre 6poyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaOmronenue siBeHuid cMaurBaHUs U KaMWIISIPHBIX SIBJICHUH.
HaOmroienre TemioBoro pacuimpeHus Ted.

W3meHeHne naBieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUHU HWJIU
OXJIKJICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxyaxIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCITHUMH CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PH TIaBJICHUH.
13.

Mopenn TemJIOBBIX ABUTaTEIICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.
OnbITHI 110 BHIPAINIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO0 HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBjeHUs BO3yXa B OAJJTOHE IIITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U padboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsi4eu BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  MpH
TeII000MeHe C HarpeThiM METAJUTMYECKUM LIHJITHHIPOM.



10. Onpezenenne yaelIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca uCIapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. OnpeneseHue yaeabHON TEIUIOTHI IIABJICHUS JIbA.

Pazngen 7. djekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh sieKTpudeckoro mnoiis. [IpuHnmn
CYIIEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn snekTpudecKux 3apsAnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsi.
Crpoenne aroma. [IpOoBOOHMKM W JUAINEKTPUKH. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsi/ia.

ONEKTPpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KUIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
11 ydactka nenu.  [locienoBarenbHOE M MAapaijIebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYECKUe LIeNH U MOTPEOUTENH JIEKTPUUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAENCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 10oJ1€ 3€MJIM M €T0 3HAYECHUE JUIS )KU3HU HA 3eMIIE.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYeckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [IeicTBHE MarHUTHOIO MOJI HA IIPOBOJHUK C TOKOM.
ONEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OnbiTel @apajnes. SBneHne dIeKTpoMarHuTHON uHAyKuu. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DAEKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU.

Hemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKUX 3apsiI0OB U B3AUMOJICHCTBUE 3apPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DnekTpocTaTuyecKasi MHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U TUDIIEKTPUKH.

I A T o



9.

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

25.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.

M cTOYHMKHN IOCTOSITHHOTO TOKA.

JlericTBuUS 3IEKTPUYECKOTO TOKA.

OIEKTPUYECKUNA TOK B KUIKOCTH.

["a30BblIii pa3psia.

W3mepeHne CUIIbl TOKa aMIIEPMETPOM.

N3mepeHne 2IeKTpUYeCKOTO HANIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3suH CONpOTHBIICHUN.

B3anMopeiicTBHE IOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOKHOCTH Pa3eICHUS TI0JI0COB MATHUTA.
MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmnsIT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEND OCTOSHHOTO TOKA.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanest.

3aBUCUMOCTb HAIIPaBJICHUS WHIYKIHOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHU.

DJIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimel.

1.

o vk~ w

10.

OneiThl MO HAONIONCHUIO DICKTPU3ANMM Tel WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HccnenoBanre ACUCTBUS DICKTPUUYECKOTO TMOJS HA TPOBOAHUKUA H
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepennre u peryaupoBaHie CUIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBHCHUMOCTH CHIIBI TOKA, MIYIIETO 4Yepe3 pPEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIIEKTPUIECKOTO
COTPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CCUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKCHHS HAMPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKa MPH TapaUICIHHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI ANEKTPUUECKOT0 TOKA, UAYIIETO YePE3 PE3UCTOP.



11. OnpeesieHHe MOIIHOCTU  3JIEKTPUYECKOI'O0 TOKA, BBIAEISEMON Ha
pe3ucTope.

12. MccnegoBaHue 3aBHCHUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. UccnegoBaHre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yuyeHne MarHMTHOrO TMOJSI TMOCTOSIHHBIX ~MAarHUTOB MpPU  HX
OOBEMHEHUH U Pa3/IeTICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJECHCTBUS
KATyIIKA C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlICHUS TOKa B
KaTyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenne KII/l 35ieKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBIIEHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHUE W3MEHEHHMI 3HAYEHUS W HANPABICHUS HHIYKIIHOHHOTO
TOKA.

9 KJIACC

Pa3pnen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMoninHelHOEe ABMKeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€J1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOoyckopeHHOe mpsiMoJiMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepsebiit 3akoH HeroTtona. Bropou 3akoH HeroroHa. Tperuit 3akon HprotoHa.
[TpuHIMII CYTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJia
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHOBecue maTepuanbHOM TOUKH. AOGCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsixecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJibca. PeakTHBHOE JBUKEHUE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YHPYTOCTH,

TpEeHHUSI.

CBs3b OHCPIUU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTIHUA TCJIa, ITIOAHATOrO Ha

IIOBEPXHOCTBIO 3eMiM. [IoTeHIInanpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS MEXaHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o v kW

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

Habnronenne MexaHuuecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME TyTE€d W TPACKTOPUN JABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne Npu3HakKoB PABHOYCKOPEHHOT'O JBUXKEHUS.

HaOmnronenue ABMKEHUSI TeJia MO OKPYKHOCTH.

HaOmnronenne MexaHWn4eCcKuX sIBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MacChl Teja W JICUCTBYIOLIEH HAa HEro
CHUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

IIepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMITyJIbCa MPU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Hab6nronenmne peakTUBHOTO ABUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa W JajdbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WU JBUKEHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.



5. IIpoBepka TrUIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAaYaJIbHOW CKOPOCTH ITyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccimenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH TMpU HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,
4acToTa, aMIUINTya. MaTeMaTndecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
NONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe kosieO0aHWii T 104 HAEUCTBUEM CHJIIBI TSKECTHA W CHIIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOaHUM U pe30HaHca.

PacnipocTpaneHne nMpo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYECKOTO
MasTHHKA.

o Uk w N

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOAHUI MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.



5. IIpoBepka He3zaBHUCHMOCTH TIepHoOJa KoieOaHuii Tpy3a, TOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Mepuojaa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MajeHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHoIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas MOJCIIb CBETa. HUctounukn CBeETA. [TpsimosHEHOE
pacrtipoctpanenue ceera. 3atMeHust Connua u Jlynsl. Otpaxenune cBera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHWe cBeTa. lcnonb30BaHUME TOJHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.

[Tomryuenue n300pakeHNuii ¢ TOMOIIBIO JINH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
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10. Mopzens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomy4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUs CBETOBOTO Jyda OT yTJjia

naJeHUsl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO Jiy4ya OT yTJia

MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlonmyueHue M300paKeHU C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTHUYECKOM CHIIBI cCOOMparomei
JIMH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnBITBI O BOCHIPUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna m mianerapHas Moienb atoma. Monens aroma bopa.
HcnyckaHue 1 MOTJIoNeHre cBeta atToMoM. KBaHThI. JIMHeWYaTble CIIEKTPBHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. HW3oromsl. PaanoaxTrBHBIE
npespaiuenus. [leproa nmomxypacnajga aTOMHBIX sIAEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3NI.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYyYEHUW HaA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTtu (o poTtorpadusm).

3. W3mepenue pagnoakTuBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AIOIIIUI MOIYJIb.



[ToBTOpHUTETEHO-0000IIAOIINI MOJTYJIb TIPEIHA3HAYCH JIJISI CUCTEMAaTH3AI[IH
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
IPHOOPETEHHOTO TP U3YUCHUHU BCETO Kypca (DH3MKH, a TaKXKe I MOJITOTOBKU K
OCHOBHOMY TOCYJapCTBCHHOMY »3K3aMeHy 10 (u3uke g 0O0ydaromuxcs,
BBIOpABIIKX ATOT YUCOHBIH MPEAMET.

[Tpr W3ydeHUH TaHHOTO MOJYJIS PEATM3YIOTCS W CUCTEMATH3UPYIOTCS BUIBI
JESTSIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHHPYEMBIX  pe3yJlbTaTOB  O0Oy4eHHs, (HOpMHUPYETCs
€CTECTBEHHOHAYYHAs! IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICIOBAHMS
SIBIICHUN TPHUPOABI U TEXHHKH, OBJIAJCHHUC YMEHHIMH OOBICHATH (DU3HUCCKUE
SBIICHUS, TPUMCHSS TIOJyYEHHBIC 3HAHUWSA, peIIaTh 3aJadyd, B TOM 4YHUCIIC
Ka4eCTBEHHBIC U SKCIICPUMEHTAIBHEBIC.

[TpuHIMIIHATBHO ACATCIBPHOCTHBIN XapaKTep JaHHOTO pa3jeia pean3yeTcs
32 CY€T TOro, 4YTO OOYyYalIIMECS BBIMOJIHSIIOT 3aJaHus, B KOTOPBIX UM
npeJIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHWW paclo3HaBaTh M HAYYHO OOBSCHATH
(bu3nyecKre ABJICHHUS B OKPYIKAIOMICH MPUPOIC U TTOBCSTHEBHOM JKHU3HH,

WCITI0JI30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKHUX SIBJICHHUI, B TOM
YUCIIC JUISl IPOBEPKH TUIIOTE3 U TOJYyUCHHS TEOPETHUESCKUX BBIBOJIOB,;

OOBSCHATh Hay4YHbIC OCHOBBI HAMOOJIEe BaKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAIlPUMEP, TPAKTHUECKOTO UCIIOJIb30BAHUS Pa3IMUHbBIX HCTOUHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUHU.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKky HA ypOBHE OCHOBHOTO OOIET0 0Opa30BaHUs HAMPABICHO
Ha JOCTMKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIIbTaTOB.

B pesynbTraTe uzydeHus Gu3nKu Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs
y obOyuarorierocss OyayT cpopMUpOBaHBI CIEAYIONINE JTMYHOCTHBIE PE3yJIbTaThl B
YacTH:
e 1) MaTpUOTHY€CKOr0 BOCIIUTAHUS:
e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUMCKOU

duznyecKoil HayKu;



— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUHU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
TOCTUKEHUH (PU3UKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESTEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBIL;

— pa3BUTHUE HAY4YHOH JIO003HATEILHOCTH, MHTEpECa K HCCIEI0BATEIbCKOMN
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbI 3I0POBbSI MW  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEJICHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOpMUPOBAHHOCTh HaBBbIKAa peduiekcuM, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— AKTUBHOE y4YacTH€ B pEHICHUWU MPAKTHYECKUX 3a/ady (B paMKaxXx CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alluM, ToOpojia, Kpas) TEXHOJOTUYECKOW W
COIIMAJILHOM HAIMpaBJIICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

— UHTEPEC K MPaAKTUUECKOMY U3YYEHHUIO podeccuit, CBsI3aHHBIX C (DU3UKOWT;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUCHTAIlUS HA TPUMEHEHHE (PU3NYECKUX 3HAHWUW IS PEIICHUs 3aaad B
00JIacTH OKpY’KAIOIIeH Cpenbl, TIAaHUPOBAHUSI TOCTYNKOB W OILICGHKH UX
BO3MOJKHBIX TTOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

— OCO3HaHHE TI00ATBFHOTO XapakTepa IKOJOTHYECKUX MPOOIeM U IMyTel ux
pelieHus;

8) amanTanuum K U3MEHSIIMMCH YCJIOBUAM COLMAJBLHOM U NPHPOIHOH
cpeabl:



— IOTPEOHOCTh BO B3aMMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIIEJOBAHUN MU

MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM

IPYTHX;

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Y€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIIE GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEN B 001acTH
buzukwy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUINYECKHUX
3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCIIE C UCIIOJIB30BaHUEM (PU3NYECKUX 3HAHUN;

e — OIEHKA CBOMX JEWCTBHH C Y4YETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,

BO3MOYKHBIX IN100aTbHBIX OCIIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHUS TpoTrpaMMbl IO (GHU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarormierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHBIC yU4eOHBIC ICHCTBHS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1oruyeckue 1eMcTBuA:

eBBISIBJISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKA OOBEKTOB
(s1BIEHUI);

e YCTAHABJIMBATh CYIICCTBCHHBIM TPHU3HAK KIaCCU(PUKAIIMH, OCHOBAHHS IS
00001IIeHNS U CPAaBHEHUSI,

e BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpPUBAEMBbIX (aKTax,
JTAHHBIX U HAOFOACHHUAX, OTHOCSIINUXCS K (DH3NICCKUM SIBIICHHSIM;

¢ BBISIBJISITh TMPUIUHHO--CJICACTBEHHBIC CBS3W TPU H3YYCHUH (DHU3NICCKUX
SIBJICHHHA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYWH;

e CAMOCTOSITEILHO BBIOMpPATh CIIOCOO pelieHusl yaeOHOU (U3MYeCcKOor 3aaauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHUS, BBIOOP HambOoee
MOIXO/ISIIIIETO ¢ YIETOM CaAMOCTOSITEIBHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/bCKue 1eMCTBUA:

e IICTIOJIL30BATh BOMPOCHI KaK UCCIIEIOBATEIHLCKII HHCTPYMEHT TTO3HAHUS;

¢ IPOBOJINTH 10 CAMOCTOSATEILHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SIBJICHUS,

¢ OIICHWBATh HA TNPUMEHUMOCTh H  JIOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
MOJyYEHHYIO B X0JI€ UCCIICIOBAHMSI MU SKCTIICPUMEHTA,

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOILIECHUSI U BBIBOJBI 1O pe3yjbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIIEIOBAHUS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (DUIUUYECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONOKEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSTHh PA3JIMYHBIE METOJIbl, HHCTPYMEHTHI U 3alpOoChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPENJIOKEHHOW Yy4eOHOU
dbuznyeckoil 3a1a4u;

e AHAIM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CAMOCTOSITEJILHO  BBIOMpAaTh  ONTUMANBHYIO  (OpMYy  MpeACTaBICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, ThuarpaMmMamMu, HTHOU rpauKoi M MX KOMOWHAIIHSIMHU.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

eB XOJIc OOCYXIIEHHS Y4YEeOHOro Mmarepuaina, pe3yJabTaTOB JIa00PATOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJadyd W TOJJICpIKaHHE
OarokeIaTeIbHOCTH OOIICHUS;

e COTIOCTABJISITH CBOU CYXICHUS C CY>KJIECHUSMU JAPYTUX YIACTHUKOB JIMAJIOTa,
OoOHapYy>KHUBaTh Pa3JIMuME U CXOJCTBO MO3UITHI;

e BBIpAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEICTABIIATH PE3YJbTAThl BBIMOJHEHHOTO (M3MYECKOTO OITBITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOSKTA);

e IOHUMATh W HMCIIOJH30BATh MPEUMYIIECTBA KOMAaHTHOW M MHAUBUIYATHHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYIECKOM TIPOOIEMBI;

o IPUHUMATH IIEJIM COBMECTHOM JESITCIIbHOCTH, OPTaHU30BBIBATH JICHCTBUS 110
e€ JIOCTIKCHHUIO: pachpeleNsiTh poJid, OOCYXIaTh TMPOLECCh U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTAsl KAYECTBEHHOTO DPE3yJibTaTa Io
CBOEMY HAMpPAaBICHUIO WU KOOPAWHHUPYS CBOM JEUCTBUS C JPYyTUMU
YJIeHaMH KOMAaH/Ibl;



e OIICHMBATh KAaueCTBO CBOET0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

* BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOMMX AJIs
penieHus GU3NUECKUX 3HAHUI;

e ODUEHTUPOBATBHCS B PAa3IUYHbIX  M[OAXOAAX  NPHUHATHS  pelIeHUM
(MHIMBUAYaIbHOE, NPHUHATHE PELICHUs B TPYyIIE, NPUHATHE PELICHUN
Tpynmom);

¢ CAMOCTOATEIBHO COCTABJIATh AJTOPUTM pPELIECHUS (PU3NYECKON 3aJauM WU
IJlaHa MCCIEOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIPeiaracMble BAPUAHThI PEIICHUH;

e IETIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U ITPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEAOCTMKEHUS)  pe3yibTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(Gu3MYEeCKOro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILIHX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3yibTaTa LIeJId U YCIOBUSAM;

e CTaBUThH ce0s HA MECTO JPYroro 4YeJoBeKa B XOJI€ CIopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e IPU3HABATh CBOE MPABO HA OLIMOKY MPH PElIeHUH (PU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

e ICTIOJIB30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOII0CHUE,
HKCIIEPUMEHT, MOJENb, TUNOTE3a, EAUHUIBI (PU3UUYECKUX BEITUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHMS — BemlecTBa  (TBEpAOE, IKUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCcKoe JABUKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NpSIMOJIMHEMHOE), TPAaeKTOpHUs, PAaBHOACUCTBYIOIIAs cuia, Aedopmanus
(ynpyrasi, macTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;



e paznuuaTh siBCHUS (AUdQdy3us, TETUIOBOE IBIKEHWE YaCTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada JAaBICHUS TBEPABIMH TENAMH, XKUIAKOCTAMU U
razamyd, atMochepHoe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHNUE;

e paClioO3HaBaTh  MPOSABICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBIICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMHM B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PBIO, phlUaru B
TeJIe YeJIO0BeKa, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a]1a4y B yUeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e ONKCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKHUE SIBICHUS, UCIOIB3YS
¢duznyeckre BEIUUYUHBI (Macca, 00BEM, IMIJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTU, CHJIA TSXKECTH, BEC
Tena, Cwia TpeHus, JaBieHue (TBEPIOrO Tena, JKHUIKOCTU, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKash W MOTEHIMalbHAs JHEPTHsi), MPU ONHCAHUW TPaBUIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICI  HUCIHOJIb3yeMbIX  BEIMYUH, UX
0003HaUeHUsI W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUMH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MPHU OTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMAaTHYECKOE BhIPAKEHUE;

e O0BACHATH (PM3UUECKHE SBJICHUS, MPOIECCHI M CBOMCTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CHUTyallMii NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO--CJICACTBEHHBIC CBS3U, CTPOUTH O0BsICHEHHE U3 12
JIOTUYECKHUX II1aroB ¢ Omopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e peIIaTh Pacu€THHIC 3a/1a4 B 1—2 MEHCTBUS, UCTIONIB3YS 3aKOHBI U (POPMYITHI,
CBs3BIBAIONTNE (DM3MYECKUE BETUYMHBI: HAa OCHOBE AaHAIM3a YCIIOBUS
3a/layd  3alKiChIBaTh KPaTKOE YCIOBUE, TMOJACTABIATH (U3HUECKHUE



BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThI, HAXOIWUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMbIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

e paclio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pEUIUTh MpU TOMOIIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U UHTEPIPETUPOBATH
MOJYYCHHBIA pE3ysbTaT, HAXOAUTh OIIUOKKM B XOJE OIbITa, JETIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

e IPOBOJIUTH OMBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN WUITU (HU3UIECKUX
CBOMCTB Tes: (OPMYJIUPOBATH MPOBEPSIEMbIE MPEANOTIOKEHUS, COOUPAThH
YCTAaHOBKY M3 MPEJIOKEHHOI0 000pYyI0BaHHUs, 3alIMChIBATh XOJ OIbITa U
bopMyIUpOBaThH BBIBOBI,

e BBITIOJTHSATH MIPSIMBbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChl Tella, 00bEMa,
CWIbl W TEMIIEpaTyphl C MCIOJIb30BAHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PU3MYECKON BEJIUYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO ABWKYUIIErocsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00pa0OTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHUJIBI TPEHUS OT TUIOLIAU CONTPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTU OT YJIMHEHHS MPY>KUHBI, BBHITAIKUBAIONICH CUIBI OT 00BEMaA
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TeJl, YCJIOBUN pPAaBHOBECHUs pblyara u OJOKOB), y4acTBOBATh B
IUIAHUPOBAHUM  Y4EOHOrO MCCIEIOBAaHMs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pE3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEITUYMH B BUJC
MPEUIOKEHHBIX Ta0NUI] U TpadUKOB, AeNaTh BBIBOJBI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;

¢ IPOBOJIUTh KOCBEHHBIE U3MEPEHUST (U3NUYECKUX BEIMYMH (IJIOTHOCTh
BEILIECTBA KUJKOCTH M TBEPAOrO TENa, CUJIa TPEHUS CKOJIBXEHUS,
JABJICHWE  BO3/JyXa, BBITAJKUBAIONIAs  CWJa, JICWCTBYIOMIAs  Ha
NOTPY’KEHHOE B KUIKOCTH TeNO0, KOAI(D(PUIIMEHT MOJEe3HOTO eHUCTBUS
MPOCTBIX MEXAHU3MOB), CJIEIys TMPEIT0KEHHON HWHCTPYKIUHU: TPH
BBITIOJIHCHUH HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAYEHNE UCKOMOU BEITUYUHBI;

e COOJIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;



e YKa3bIBaTh MPUHIUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOINAIOIINECS COCYHAbI, OapoMerp,
phIyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHASI INTOCKOCTH;

e XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKH Ipecc,
MaHOMETP, BBICOTOMED, OPIUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH MIPUMEPHI (HAXOUTh HH(GOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIIOJI30BaHUsl (PU3MYECKUX 3HAHUWA B TMOBCEIHEBHOM KU3HU IS
oOecrieyeHusi 0€30MACHOCTH Tpu  oOpamieHud ¢ Opudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CPEE;

¢ OCYIIECTBIIATH OTOOP HMCTOYHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUM W TYyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

¢ ICMIOJIB30BATh NPHU BBHINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO--TIONYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrOo COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcebl cetu THTEpHET, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCBMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMU (PU3UUECKOTO COACPKAHUSA, B TOM
yucie myOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3ysbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh
W3YYCHHBIM TIOHATUHHBIMA ammaparT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3EHTALUCH;

elIPY BBIMOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHUN pacnpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TOCTABJICHHBIMHU 3aJa4aMH,
CIEAUTh 3a BBINOJHEHUEM IIJIJaHA JEUCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEILHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAI MHEHHUE OKPY>KAIOIIHX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

e HCMOJB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(Hble TeJa, HACHIIIEHHBI M HEHACHIICHHBIA Map, BIAKHOCTH



BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUECKOE MOJIE, TPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;

e pa3uyaTh SBJICHUA (TEIUIOBOE pacCIIMpEHUE W CXaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWUIAPHBIC SIBICHUS, UCIIapEHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpUCTauIM3anus (OTBEpIAEBAHUE), KHUIICHUE,
Terionepeaaya (TeTI0NPOBOHOCTD, KOHBEKIIUS, W3IIYy4YEHHUE),
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCICTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
[0 OIKCAHMI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

e paCllO3HAaBaTh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJIE,
KpUCTaAUIbI B mpupoje, wuznydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, PU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7ja4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBICHUS, WCIIOJb3YS
bu3ndeckue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIIECTBA, YAeidbHas TEIjioTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yHeJbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MallliHbl, OTHOCUTEIbHASl BIAXXHOCTh BO31yXa, JJICKTPUUYECKHUU 3aps,
cuja TOKa, SJIEKTPUUECKOE HaNpsKEHWE, COMPOTHUBJICHUE ITPOBOJHHKA,
yACIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TIPpU  ONHUCAHWUU  MPABUIBLHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT MCTOJBb3YEeMbIX BEITUYHH, 0003HAYEHUS W CIMHHIIBI
bU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UUECKUE SBICHUS U IMPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOH TEOopUu
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsiia, 3akoH OMa JJisl yyacTKa IeNu, 3aKOH



JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTEeMaTHYeCKOe
BBIPAXKEHUE;

e O0BACHATH (PU3MYECKHE TMPOIIECCHl U CBOMCTBAa Te€l, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbIC 3a/1a4u B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIMEe (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS
3a/1a4M 3aIUChIBATh KPATKOE YCJIOBUE, BBISABIIATh HENOCTATOK JAHHBIX JUIS
peuieHust 3aJa4uu, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€
pelLleHUs], NPOBOAUTH pACUETBHl M CPAaBHUBATH II0JyYEHHOE 3HAYCHUE
($u3NYECKOIl BEIMYNHBI C U3BECTHBIMU JaHHBIMU;

e pacrio3HaBaTh MNPOOJEMBI, KOTOPbIE€ MOXKHO pEUIUTh MpU OMOLIU
(U3MYECKUX METOIOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINIOJIIOKEHHUE, OLECHUBAaTh MPABWIBHOCTH IOPSAKA
IIPOBEJCHUS UCCIIEI0OBAHUS, €1aTh BBIBOIBI;

e IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB TeJN (KanWUISIpHbIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero o0bEma, TeMriepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HarpeBaHUs
OpU U3TYYEHUM OT I[BETa H3JIydarouied (MOorjiouaromiei) moBepXHOCTH,
CKOPOCTb MCHApEHUs BOJbI OT TEMIIEPATypbl KUIAKOCTH U IUIOLIAAU €&
IIOBEPXHOCTH, DJIEKTPU3aLMs TeJI W B3aUMOJCHUCTBUE JIIEKTPUYECKUX
3apsioB, B3aMMOJECHCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MAarHATHBIX ITOJIEV OCTOSIHHBIX MAarHUTOB, IEMCTBHSI MATHUTHOTO TOJIS HA
MPOBOAHUK C  TOKOM, CBOMCTBA  JJICKTPOMAarHuWTa,  CBOWCTBa
AIIEKTPOJIBUTATENsl TMOCTOSHHOTO TOKa): (POpMYJIMpOBaTh MpPOBEPSEMbIC
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BBIBOBL;

e BBITIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBLHON BIAXKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHMEM AHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3UUECKUX BEJIMYHMH, CPAaBHUBATH PE3YyJbTaThl
U3MEPEHUM ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEIIHOCTH;

e IPOBOJIUTHh MCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEIUYUHBI OT
OpPYro C  UCIHOJIb30BAHUEM MpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUS IPOBOAHUKA OT €ro JUIMHBI, IUIOIAAU ITONEPEYHOTO
CEYEHUS U yAEIBHOIO COIPOTUBIICHUs BEIIECTBA IMPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHHUKE,



UCCIIEIOBAaHUE TOCJIEIOBATEIbHOTO U  MapajuIeIbHOTO  COSAMHEHUN
IPOBOJHUKOB): ITUIAHUPOBATh HCCIIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysibTaThl MOJYyYEHHOM 3aBUCHMOCTH B BHUJAE TaOmuL U TpaduKoOB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMS;

 IPOBOJIUTh KOCBEHHBIE U3MEpEeHHs] (U3HUECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE NPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaThb W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJIENysl NMPEAJIOKEHHON MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEINYNHBI,

e COOMIOAATH MpaBUjIa TEXHUKHA O€30MaCHOCTU MpU paboTe ¢ JabOpaTOPHBIM
000opyI0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  U3YYEHHBIX HpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUs (B TOM YHCIHE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
pUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOIO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
duznyeckre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA H HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Heneil ¢ mocne0BaTeNbHBIM 1 MapallJIeIbHBIM COSMHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;

e IPUBOJUTH IPUMEPHI (HAXOIUTH HHGOPMAITUIO O TPUMEPAX ) TIPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH TMpu oOpamieHud ¢ HOpudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

¢ OCYHIIECTBJIATH TOUCK HWHGOpPMAIMU  (U3UYECKOTO  COJEPKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW UM NTYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BHINOJHEHUH YUYEOHBIX 3aJaHU HAy4YHO--TIOMYJIPHYIO
JaUTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTEepHAbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;



e CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIC W KpPATKHUE YCTHBIE COOOIICHUS,
0000mass wHOpPMAIUI0O U3 HECKOIBKAX HCTOYHUKOB (PU3HUECKOTO
COIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJICTABISATh PE3YIbTATHI
MPOEKTHOM WJIM HMCCIEIOBATENbCKON NIEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOK/IaTh BHICTYIUICHUE MPE3CHTALINECH;

eTIPY BBIMIOJHEHUN YYCOHBIX TMPOCKTOB H HCCICAOBAHUA (HU3UIECKUX
MPOLIECCOB paclpeliesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B
NeATEeTLHOCTH TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ ICIIOJIB30BAaTh  TOHSTHUS: CUCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIDKCHUS, JehopmMarius
(ympyrasi, mjgacTauyeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPErPYy3KH, HEHTP THKECTH, aOCOJIIOTHO TBEPJOE TEO,
HEHTP TSDKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHHUs,
W30TOTIBI, SI/ICPHAS] DHEPTETHKA;

e pa3nuyaTh SIBJICHUS (PaBHOMEPHOEC M HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABUXKEHHE, CBOOOJHOE
NaJIecHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE ABMKEHHE (3aTyXaroliue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHUE U TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe Oeoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPa
U3ITyYEHHUs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e PaCIlO3HABaTh  MPOSBJICHHEC  W3YYCHHBIX  (DHU3WYCCKUX  SBJICHHA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3nyeckue SIBICHUS B TPHUPOJIE:
MIPWINBHI M OTIUBHI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMbI, PEaKTHBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 5XO, IBETa Tel,



ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJOTHYECKOE NEHCTBHE BUIMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE PAJIMOAKTUBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJioBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpHU3HAKH) (DU3UICCKUX
SIBIICHUI;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCIOJb3YS
dbu3nueckue BEIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpeMeIleHUue, MyTh, YIIIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJla YIPYTrOCTHU, CHIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJICHUsSI, BEC TeJla, HUMIIYJbC TeJla, HUMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs DHEPrus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHMAIIbHAS SHEPIHUsl CKATOU
NPYKUHBI, KUHETHYECKash DHEpPrus, IOJHAs MEXaHUYeCKas SHEprus,
MEePUOJ U YacTOTa KoJeOaHuM, JyIMHA BOJIHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMJICHUS CPE/Ibl), MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HaueHUsI W €IUHUIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3bIBAIONIUE JTAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (U3HUECKUE SBICHUS U IMPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHHUsI SHEPryuu, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLKN CYNEPHO3ULIUA CHUJ, NPUHUUII OTHOCUTENIbHOCTH [ 'anumes,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
NP SIICPHBIX PEaKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

¢ OOBACHATH (PU3UUECKUE TMPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIATH
MPUYUHHO--CJICICTBEHHbIE  CBSI3W, CTPOUTH OOBACHEHHWE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3YyYCHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUN, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHBIC 3a7auM (OTUpPAIOIIMECsS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3Ys 3aKOHBI M (DOPMYIIbI, CBsI3BIBAIONINE (DU3UUYECKUE BEIUYWHBI:
Ha OCHOBE aHalM3a YCJIOBUA 3aJayd 3alluChIBaTh KPAaTKOE YCJIOBUE,
BBISIBIIATH HEJIOCTAIONIME WM W30BITOYHBIE JAaHHBIC, BRIOUPATh 3aKOHBI U
dbopMyIIbl, HEOOXOAUMBIE JIJISI PEIICHUS, TPOBOIUTE PACUETHI U OIIEHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS] (PU3HUECKOM BEIUYUHBI,



e paCIlO3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh MPU TOMOIIA
(GU3MYECKUX METOOB, HCIIOJIB3YSl OIMHMCAHWE HCCICHOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTH TOPSIKA
NPOBENICHUS]  UCCIEIOBAaHUS, JIeJIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUHN U OIBITOB;

e IPOBOJINTH OTBITHI TIO HAOIIOACHHUIO (DU3UICCKUX SBICHUN MW (PU3NUECKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
HHEPrUHU, 3aBHUCUMOCTb IEpUOJa KOJIeOaHUN MNPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MajblX  KoJieOaHWW,  MPSIMOJUHEHHOE  pacIpOCTpaHEHUE  CBETa,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHHUE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300paKCHHS TMpeaMeTa B COOMPAFOIICH
JMH3E, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEWMYaThIX CHEKTPOB HU3IyUCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY W3 U30BITOYHOrO Habopa
o0OpyZoBaHUS, ONHUCHIBATH XOJ  OMBITAa W  €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

o IPOBONTH TPU HEOOXOAMMOCTH CEPHIO0 TPSMBIX H3MEPEHUH, OMpeaeIsisa
CpellHee 3HAYeHUE U3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieil JMH3bl), O0OOCHOBBIBATH BBIOOP cCrmocoba U3MEPEHHS
(M3MepUTENLHOTO PUOOPaA);

¢ IPOBOJNTH HMCCIICIOBAHWE 3aBUCUMOCTEH  (PH3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb IMyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JIBIDKCHMM O€3 HaudajJbHOM CKOPOCTH, Mepuoia
KOJICOaHMI MaTeMaTHYeCKOTr0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTPpaXEHUs CBETa OT yIJa MaJeHUs W yIja MPEIOMIICHUS OT yria
najicHus): IUIAHAPOBAaTh HCCIEOBAaHUE, CaMOCTOSITCIIBHO COOMpPaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM  3aBUCHMOCTH
bu3MYecKuX BETUYMH B BUAEC TAONWIl U TPaPUKOB, JeJaTh BBIBOIBI IO
pe3yibTaTaM UCCIIeI0BaHHUS,

¢ IPOBOJINTh KOCBCHHBIC H3MEPCHHS (PU3MUYSCKHX BEIUYMH (CpeaHsst
CKOPOCTh M YCKOPEHHE Tella TpPH PAaBHOYCKOPCHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUs], XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa W
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeld JIMH3bI, PAJUOAKTUBHBIA  (OH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CJICIys MPEIIOKEHHON WHCTPYKITUU, BHIYUCIISTH
3HAYCHUE BEJIMUMHBI U aHAJM3UPOBATH MOJIYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUM;



e COOJIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000OpyIOBaHUEM;

epa3nMYaTh OCHOBHBIC TMPHU3HAKM HM3YUYEHHBIX (PU3UYECKUX MOJCIICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUEYHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO S/APa;

e XapaKT€pU30BaThb NPUHLUIBI  JEHCTBUA  U3YYEHHBIX NOpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHMIOMETP, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, pAaKeTa,
9XOJIOT, OYKH, MEpHUcKol, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YyS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

* ICIOJB30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
IpU pELIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMbl IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIEl JIMH3E;

e IPUBOJIUTH MIPUMEPHI (HAXOAUTh UHPOPMALIHIO O PUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MacHOCTH TMpu  oOpamieHuu ¢ HOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHMS 30pOBbSI M COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEAE;

¢ OCYIIECTBJIATH MOUCK UWHGPOpMAIMU  (U3HMYECKOTO  COJCpKAHHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOUYHUKOB;

* ICTIOJIB30BAaTh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHUl Hay4dHO--TIOMYJISPHYIO
JauTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcebl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmaparT M3y4aeMoro paszjena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHHS O CTPOEHHUH BellecTBA
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaboTa 1 MOIIHOCTB. JHEPIrus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexanirieckas sHepris 4 1 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 [8] 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 201 1
SAnMoACHCTBIE Tel 0[t0] 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1. 1
3 3aKOHbL COXpaHCHHS o8] 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40 [26]
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
21 Mexammeckue konebarms s 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 84 1 3
CXAHHYCCKHE BOJIHBI. 3BYK [4] https://m.edsoo.ru/7f41a4a6
HWroro 1o pasnmeny 15[9]
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 [3] 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6 [3]
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 [4] 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenne 06€0ro CBeTa B CIIEKTP 3[1] 2 httos://m.edsoo.ru/7f41a4a6
HWroro 1o pasumeny 15 [11]
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 651 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuu 71[6] 1 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 17 [ 15]
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHUe u 06001IEHNE COAEPKAHUS bubnuoreka [IOK
6.1 9[4] 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9[4]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 [68] 3 27
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