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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo Qu3uke Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHHs COCTaBlieHAa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONW Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nka.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBannit PI'OC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHMs.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo ToJaM
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW TOMOIIU YIUTEIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonorueli, actpoHOMHUe M GU3NIECKOi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiIsIeT HaumOojee sICHble OOpas3lpl MPUMEHEHHs HAy4HOTO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MMOJIY4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna w3 rNMaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTHM M HWHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBACHATH SIBIICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHU3aUAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroMXCs K HAyYHOMY HW3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHUA U (opMHUpOBaHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE NPEICTABICHUN O pOIM (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymieid mnpodeccHoHaIbHOM
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JajbHEUIIIEMY 00yUEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTxeHne S3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

e nmnpuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOCHHWH BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, MIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad C HCMIOJIb30BAaHUEM
(buU3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e OCBOEHHE MPHUEMOB PAaOOTHI C HMH(POpPMAIUEH (UINIECKOTO COACPIKAHUS, BKIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIU3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOI HAYKH.

Ha m3yuenue ¢usuku (6a30BBIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINI0),B 9 KJlacce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1ab0paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yYUTENb JeNaeT BbIOOp IMpOBeIeHUsl J1abOopaTOPHBIX padoT U
OIIBITOB C y‘-IéTOM WHIAWBHUIYAJIbHBIX oco0eHHOoCTER 06y11a101111/1xcs[, CITMCKa SKCIICPUMCHTAJIbHBIX
3aJjaHui, MpeAiaraeéMbIX B paMKaX OCHOBHOT'O TOCYJapCTBEHHOT'O IK3aMeHa Mo (pu3uKe.

IIpakTHyeckass YacTh NPOrpaMMbl peajiu3yercsl ¢ MCIOJIb30BaHHEM 000pPYI10BaHUS
«Touxku pocra».

PaGouas nporpamma cpopMupoBaHa ¢ yueToM padoueii mporpaMMbl BOCIIUTAHMS.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUpPa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKkue SBICHUSA: MEXAHUUYECKUE,
TEILJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
ITorpemHocTs M3MepeHuid. MexayHapoiHas CUCTeEMa €IUHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaioT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJ TMO3HaHUs: HAOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATOTOBBIM M IU(POBBIM

npudopom.

Jlabopamopnsie pabomot u onvimel.

OmnpeneneHne MEHbI JEICHUS TKAIBl H3MEPHUTEIHLHOTO MPUOOpa.
N3mepenne paccTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEMIIepaTyphl.
6. IlpoBeneHue wucCIICOBaHHS IO TMPOBEPKE THIIOTE3bI: JAIBHOCTh MOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MyCKAa.

Pa3nen 2. [lepBoHayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue uactuil BemiecTBa. CBSI3b CKOPOCTH ABUKEHHUS YACTULl C TEMIEPATYPOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(kpucTaIIUYecKux) Ted. B3auMocBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTH arperatHbiX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. Ha6mronenue quddy3un.

3. HaGmionenue siBIeHUM, OOBACHSIIONINXCSA MPUTSHKEHUEM WM OTTAIKMBAHHUEM YaCTHI

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITHI IO HAOIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JCHCTBHUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHoOMepHOe W HepaBHOMepHOe ABMkeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUU. Pacu€r myTu U BpeMeHU JBUKEHUS.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3ammopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBM)KEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. IlnotHocTh BemiectBa. CBsI3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.
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Cuna kak XapakTepucTuka B3aummozencTBusi Ten. Cuiia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Ttema. HeBecomocTh. CnokeHue cuil, HallpaBJICHHBIX IO
ozHO# npsmMoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOJIbXEHUS U TPEHUE IOKOS.
TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habmroienue siBieHUs] UHEPIIUH.
Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.
CroxxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.
JIaﬁopamopnbte pabomot u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO ABUKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsikeHHs (IedopMaii) MpyKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUsSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBlieHus. [{aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TelIaMU, KUAKOCTIMHU
u razamu. 3akoH I[lackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3IYIIHOM
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha OTPYXEHHOE B HUX Teo. BelTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo0mraronecs: CoCy/Isbl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tena W

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcioBue 1utaBaHWS TeN: IUTaBaHWE WM TIOTPY)KEHHE TEl B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJna.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HaA TENO, MOTPYKEHHOE B
KHUJKOCTb.
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3. IlpoBepka HE3aBUCUMOCTH BBITAJIKHBAIONICH CHJIBI, JACHCTBYIOIIEH Ha TeIo B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, EHCTBYIONIEH Ha
TEJIO B KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomerpa WJIM KOHCTPYHPOBAHHE JIOJKM U OIpPEIEIECHUE €€

rPYy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTple MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJ] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunetnmueckas M NoTeHUMalbHas sHeprus. IIpeBpamenue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUsl SHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenue pa®OTBHl CHIJIBI TPEHUS MpPHU PABHOMEPHOM JBIDKEHHHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HakIOHHON MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE MTOJIOXKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermioBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBW)KEHHUS YacTHLL.
Buaytpennsass osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBeplreHre paboThl. Buasl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIECTB. YeNbHas TemioTa IuiaBileHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCHUMOCTh TEMIIEPaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKCHHS.

2. Ha6mronenue quddy3un.

3. HalGntonenwue siBIeHUN CMauMBaHUs U KallUJUIAPHBIX SIBJICHUU.

4. HalOnroneHue TeTIoBOro paciIupeHusl Tell.



W3meHeHune naBiieHus ra3a npu U3MEHEHUH 00bEMa U HarpeBaHUU WM OXJIAXKICHHH.
[IpaBuna n3mMepeHus TeMIepaTypsbl.
Bunb! Teruionepenayn.
OxJaxkJIeHHue MpU COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiiieHr# padoThl BHEITHUMH CHUTIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOroneHue KAIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENEH.
Jlabopamopuvie pabomsl u onvimol.
OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOEHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Oripezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka rumoTe3pl JIUHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHM Tella B pe3ysbTare TeIulonepenadu 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpPH TEIUIOOOMEHE C

HarpeTbIM METaJNIMYECKUM LIUIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/TyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbA.

Paznen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzanusi Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumopneilcTBHue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCMMOCTb CHJIBI B3aMMOJICUCTBHS 3apSKEHHBIX TEN OT BEIIMYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

DnekTpuueckoe mosie. Hanpspk€HHOCTD AeKTpUYeckoro mojst. [IpuHImn cyneprno3uiiun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsioB. DIeMEHTapHbIA dJekTpuyeckuil 3apsan. CTpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKa (TEIMJIOBOE, XMMHUYECKOe, MAarHHUTHOE).
DJIEKTPUYECKUH TOK B )KHIKOCTAX U razax.

Onektpuueckass 1enb. Cuina Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBICHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [ ydacTka LEnu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

Paborta u MOUTHOCTB 3JEKTPUUECKOro Toka. 3akoH Jlxoyns—JIeHna. DnexTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM SHEPTruH B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emie. OnbIT Dpcrena. MaruuTHoe nose
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TMOCTOSHHOrO TokKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.
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OnbiTel  @apazges. SBieHue daeKTpoMarHUTHOM  wHAyKuMH. IlpaBuno  Jlenma.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3NEKTPUUECKOW HHEPrUU. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.
JIBa posa eKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[IpOBOIHUKY U TUBTEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHY ITOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUI TOK B )KHIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYECKOro HalpsKEHUsT BOJIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI 10JIFOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJjie Toka. JJIeKTPOMArHurT.
. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI HHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuvie padbomot u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU Tell MHAYKIUEH U PU COMTPUKOCHOBEHUH.
Hccnenoanue 1eHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U JUBJIEKTPUKH.
COopka u mpoBepKka padOThI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.
W3mepeHue U peryJnpoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAIPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEpe3 Pe3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUS Ha PE3UCTOPE.
7. OneITel, JEMOHCTPHUPYIOUIHE  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUeHHS U MaTepuara.
8. IlpoBepka mpaBwia CIOXECHHS HANPSHKCHUH TPU TIOCIEAOBATEIILHOM COCIMHEHUHU
JIByX PE3UCTOPOB.
9. TIpoBepka mpaBuia It CUIIBI TOKA MPH MAPATUIEITEHOM COSTUHEHUN PE3UCTOPOB.
10. Ompenenenrie pabOTHI ANEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIMIHOCTH 3JIEKTPHUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIOUKY, OT HAMPSKEHHS
Ha He.
13. Onpenenenue KIIJl narpeBaress.
14. ViccnemoBanre MarHuTHOTO B3aUMOJICUCTBUS TTIOCTOSTHHBIX MarHUTOB.
15. U3yyeHre MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB TMPH WX OOBEAWHEHUH U
pa3JieJIeHUN.
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16. UccnenoBanue AeHCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOAEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJIEHUS TOKA B KaTYILKeE.

18. M3yueHne AeliCTBUS MarHUTHOTO IOJISt HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATEsL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbITEl 10 MCCIIEJOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM HMHIYKLMU: HCCIIEJOBaHHE
M3MEHEHUH 3HAYEeHMsI U HAIIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe aBMkeHue. HepaBHoMmepHoe
npsMOJIMHEHOe JBIKeHHe. CpenHsii U MTHOBEHHAs CKOPOCTh Tejda NpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBrkenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cwia TSKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOPEHHE CBOOOJHOTO TaJCHHUS.
JBuwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
Meperpy3KH.

PaBHOBecue maTepuanbHON ToukH. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTwu.

Nmnynsc Tena. M3menenune umnynbsca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass paboTa U MomHOCTb. PaboTa cun TskecTH, ynmpyroct, TpeHusi. Cs3b
sHeprun U padothl. [loTeHlManpHas 2HEPrus Teja, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOGmroneHne MEXaHUYeCKOTO JIBHXKEHHS TeJla OTHOCUTEILHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE TyTeld W TPAEKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEII OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHS.

5. HaGnronenue qBUXEHHS TeNa MO OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SBJICHHA, TPOUCXOIIINX B cucTeMe oTcuéTa «Tenmexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3HKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JISUCTBYIONIECH Ha HETO CHJIBI.

8. HalGmromenue paBeHCTBA CUJI MPU B3aUMOACHCTBUU TE.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHKCHUH.

10. [Mepenaya umiynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbCca P a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.



14.
15.
16.

HaOnroneHue peakTUBHOTO IBUKEHHUS.
CoxpaHeHne MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.
CoxpaHeHue MEXaHUYECKOM 3HEPruM MpH JBMXKEHUH TeJla 0] 1eHCTBUEM MPYKUHBIL.

Jlabopamopuvie pabomol u onvimol.

1.

2.

o N

10.

11.

KoncTpynpoBanue Tpakta Uisi pasroHa U JAIbHEUIIEr0 PaBHOMEPHOIO ABUKCHUS
[IapUKa I TEJICKKHU.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHs OpycKa WM JBIXKEHHUS IIapUKa 0
HaKJIOHHOM TJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JBHKEHHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM>KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM MNpPU PABHOYCKOPEHHOM JBI)KCHHHU 0€3 HadaabHOM
CKOpPOCTH IIYTH OTHOCATCA KaK pPAan HEYETHBIX quceii, TO COOTBCTCTBYIOHIUC
MPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JaBJICHHUSL.

Omnpenenenne KodhHUIUESHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUM Tejla II0
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenre pabOThl CHUJIBI YIIPYTOCTH MPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebartenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MepHoJ, 4acToTa,
aMIuIUTYAa. MareMaTHMYecKUil M NpPYXUHHBIH MasTHUKU. [lpeBpallieHne 5SHEpPruu INpu
K01e0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. BeiHyxkneHHble koneOaHus. PezoHanc. MexaHu4yeckre BOJIHBI.
CaolicTBa MexaHn4yeckux BoJIH. [IposonbHbIe U monepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmronenue xosieGaHUN TE MO ACHCTBUEM CHIIBI TSXKECTU U CHJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAETH).

5. HaGmroneHune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKMI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUM MPYKUHHOTO MAasgTHHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IepHoOAa KoJIeOaHUN Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbITel, JEMOHCTPUPYIOIIKME 33aBUCUMOCTh IMEpuoja KoleOaHWH MPYXKHUHHOTO

MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.
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7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaJCHUSI.
Pa3nes 10. Di1eKTpOMAarHuTHOE 110J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE TOJIE. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMICTBA 3JEKTPOMAarHUTHBIX
BouH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBeToBbIe siBICHHS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsmMonuHeliHOe pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B OTHUECKUX CBETOBOAAX.
Jlunza. Xox nyweit B muH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHa. CrioskeHUe CIeKTpaIbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
1. IIpsmonuHeiiHOE pacpocTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue caera.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomieit JuHse.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tony4yenue n3o00paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus oToanmnapara, MUKPOCKOIIa U TEJIECKOTa.
10. Mopnens riasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopnuvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOT'O JIydya OT YIJla MaJieHHUs.
2. HzydeHme xapakTepUCTHK H300paXeHHUs TPeAMETa B IJIOCKOM 3epKajie.
3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3IYX—CTEKIIO».
[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIECH JTHH3BI.
Omnpenenenne GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEeH JINH3HI.
OnbITH IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIE
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnswiThl Pe3epdopaa u mnanerapHas mojenb aroma. Moaens aroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.
PagunoaktuBHOCTh. Anbda-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
noJtypacnaia aTOMHBIX siJiep.
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AnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YMCENI. DHEPTHS CBA3U
aToMHbIX saep. CBsa3p Macchl U 3Hepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu CoJlHLIA U 3BE3NL.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U31y4eHUs U MOTJIOLIEHUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BoaoOpoIa.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus nznydeHust pUpOJAHBIX MUHEPAIOB U IPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YACTHIBI 110 TOPMO3HOMY NyTH (IO

doTorpadusim).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpHUTENBEHO--00001AIOIMIT  MOAY/Ab MpEeAHA3HAuY€H JJIi CUCTEeMAaTu3aluu U
0000111eHUsT TPEIMETHOTO COACPKAHUS U OIbITa AEATEILHOCTH, TPUOOPETEHHOTO MPU U3YUYECHUHU
BCET0 Kypca (PM3MKH, a TaKKe JJIs TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
buznke 151 00yJaroMMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wu3ydyeHMHM JAHHOIO MOJYJS pEalu3ylTCd M  CHCTEMaTU3UPYIOTCS  BU[BI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3YJIbTAaTOB 00ydeHMsI, (POPMUPYETCS E€CTECTBEHHOHAY4YHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSACHATh (U3NYECKUE SBJICHMS, NPUMEHSS IOJTy4YeHHbIE 3HaHUS,
pelaTh 3aJa4i, B TOM YKCJI€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[IpuHIMIIIANBHO AEATEIbHOCTHBINA XapaKTep JAaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
4TO 00ydarolrecs BBIMOIHAIOT 33aHUs, B KOTOPBIX UM IpeJIaraercs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SBJICHUS
B OKpYXKarollel MPUPOIE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEA0BaHUS (PU3NYECKUX SIBJICHUN, B TOM 4HCIE AJS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOIO HCIOIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DJHEPIUM HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

SRS RN

12



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne (U3MKKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
1) naTpUOTHYECKOr0 BOCITUTAHUS:
- MpOSBIIEHWE HHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM (usnueckoit
HayKHU;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOr0 M JyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTHUBHOMY Yy4YacCTHIO B OOCYKJIEHUHM OOIIECTBEHHO 3HAYMMBIX U STHUYECKHX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHUEM JTOCTHKECHUN (DU3UKH;
- OCO3HaHHE BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCIIMTAHUS:
- BOCHPHSTHE AICTETHMUYECKUX KadyecTB (PU3MUEeCKOW HAyKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
- OCO3HaHME LEHHOCTH (PprU3HUYeCcKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IO3HAHUS MUAPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BaKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,
- pa3BUTHE HAYYHOH JII0003HATENILHOCTH, MHTEPECA K UCCIIEAOBATEIBCKON ACATEIBHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI U SMOLMOHAJIBHOT0 GJIATONOTYYHSI:
- OCO3HAHME IIEHHOCTH 0E30IMacHOro obpas3a KH3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUpE,
BXHOCTU TPaBHJI 0€30M1aCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBaHUEM B JOMAITHUX YCIIOBHSAX;
- cOpMUPOBAHHOCTh HaBbIKa pedIiekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMUOKY U TaKOTO Ke
npaBa y Apyroro 4ejJoBeKa;
6) TpyaoBOro BOCIIUTAHUSA:
- aKTMBHOE y4YacTHe B PEIICHHH MPAaKTUYECKHX 3a1ad (B pamMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aI|M, TopoJia, Kpas) TEXHOJIOIMYECKON U COIMAIbHON HaNpaBIeHHOCTH, TPEOYIOIUX B
TOM YHCTIe U GU3NIECKUX 3HAHUM;
- HHTepeC K NMPaKTHUECKOMY U3Y4EHUIO podeccuil, CBI3aHHBIX C (HU3UKOM;
7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:
- OpHeHTallUsd Ha TMpUMEHeHHe (U3NYECKUX B3HAHMWA [UIsl pelieHus 3adad B 00IacTu
OKpY’Karomiel cpelibl, TNIAHUPOBAHUS IMOCTYIIKOB M OIIEHKHA MX BO3MOKHBIX TMOCJEICTBHH IS
OKpY>KaroIien cpeabl;
- OCO3HaHUeE TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOTIEM U TIyTeH UX PEIICHHS,
8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHON M NPUPOIHON cpelbl:
- MOTPEOHOCTh BO B3aMMOJICHCTBHUH TIPH BBHITIOJHEHUH HCCIIEIOBAaHUI U TMPOEKTOB (hU3UIECKOM
HaIMpPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHX;
- TTOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIbHOCTB;
- TOTPeOHOCTh B (HOPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (OPMYIUPOBATh UAEH, TIOHSATHUS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBIICHUSX;
- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEN B 00J1aCTH (DUBUKH;
- IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MYECKHUX 3HAHUM;
- CTpEMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aMMOCBS3M MPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCIIOJIb30BaHNEeM (PU3MYECKUX 3HAHUA;
- OIICHKA CBOMX JICHCTBHI C YUETOM BIMSHHS HA OKPYXKAIOIIYIO CPEly, BO3MOXKHBIX IN100aTbHBIX
OCJIEACTBUI.
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METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIC YHHMBEpCAJIbHbIE Yy4YeOHBbIC JCUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jjornueckue JeicTBUSA:

BBISABIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC IIPU3HAKUA O0BEKTOB (SIBICHHNA);
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMN, OCHOBAHUS JIJIsl 00001eHus
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMaTPUBAEMbIX (PaKTax, TaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIE CBA3M MPU HM3yYECHUM (PU3UYECKUX SIBJICHUA U
IIPOLIECCOB, JieNaTh BBIBOJABl C MCIOJIb30BAHUEM JEIYKTUBHBIX M HHJIYKTUBHBIX
YMO3aKJIIOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKUX BEJTUUMH;
CaMOCTOSITENIbHO ~ BBIOMPATh CHOcoO pemieHus yueOHoW (u3uueckol 3amauu
(cpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHHUs, BBHIOOP Hambojee MNOIXOIALIEr0 C
y4€TOM CaMOCTOATEIbHO BBIIETICHHBIX KPUTEPUER).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIMIPOCHI KAK UCCIIEI0BATEIBCKUI HHCTPYMEHT TO3HAHNUS,

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJIIGHHOMY IUIAHY  OIBIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNE (PU3NUECKOTO SIBICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyITUpOBaTh O00O0OIIEHUS ¥  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOICHUSI, OTIBITA, UCCIIECAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IPUMEHSTh Pa3IM4YHbIE METOJbl, HMHCTPYMEHThl M 3alpoChl MpU IMOHCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpeACTaBlIeHUS HHPOpMALUHU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIO0KHBIMH CXEMaMH, AMAarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

B Xojae OOCyXJeHHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha PEIIeHUE 3a/1a4u U MOAJepKaHHue OIaroKes1aTeIbHOCTH O0IEH S,
COTOCTABNISAITh CBOU CYXKIEHHS C CYXACHHUSAMHU JPYIMX YYaCTHHUKOB JHAaJIora,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3ULIUH;

BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOoNIMYHO  TPEACTABIATh  PE3yJAbTaThl  BBIIOJHEHHOTO  (PM3UYECKOrO0  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMUS, TPOEKTA);
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MOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYATBLHOW pPaOOTHI
IPY PEUICHUU KOHKPETHOH (PU3HUECKOi TPOOIEMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JTOCTHODKCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBHITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTHTas KAueCTBEHHOTO pe3ysbTara IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMH YWICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOmMHA TPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

CaMoopraHmaunﬂ:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsX, TPEOYIOMIHMX ISl PeIICHHSI
(bu3nUecKux 3HaHUM;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX HPUHATHUS PpEHIeHUN (MHIUBUAYaAIBHOE,
IPUHSTHUE PELLICHUS B TPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIFHO COCTABIJIATH QJITOPUTM peHIeHUs (PU3MUECKOW 3adaydl WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIUXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUAHTBI PEIIECHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeyiaraTh IJ1aH €€ HU3MEHEHMUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa LIEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJ€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEeMy, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPXKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ IIPaBo JPYToro.

IMPEAMETHBIE PE3YJIBTATHBI
K xoHuy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

HUCIIOJIB30BATh IIOHATHUA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
OKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMSI BelecTBa (TBEPIOE, JKHIKOE, Ta3000pa3HOE), MEXaHUIECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopHs,
paBHOJCHCTBYOIas cwia, jaedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOIarnmecs cocy bl

paznuuath sBieHus (quddys3us, TEIUIOBOE IBUKEHHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JABVKCHUEC, HCPABHOMCPHOC IBWIXCHUE, MHCPLUA, B3aI/IMOJIeI\/IICTBI/Ie TCJI, paBHOBECUC
TBEPABIX TN C 3aKPeIIEHHOW OChIO BpalleHWs, Tepeqada AaBleHUs TBEPIBIMU
TeJIaMH, XUJAKOCTSIMH U ra3aMu, aTMoc(hepHOe JaBJICHHE, TIaBaHUe TeJl, TIPEBPaIICHUs
MEXaHUYECKOM HEPTUH) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,
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pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOLIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMU B XUBOM W HEKHUBOM INPUPOJE, NEHCTBUE CUJIBI TPEHUS B INPUPOAC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AAaBICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblYary B TeJe YelOBEeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUECKYIO 33aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;
OIKCHIBATh U3YYECHHBIC CBOMCTBA TeN U (PU3HUECKHUE SBJICHUS, UCIOIB3Yys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHUS, JaBJICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJIKMBAIOUIAs CUJAa, MeXaHMuecKas palorta,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT TMOJe3HOro JCUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUUAIbHAsl SHEpPrHsi), IpU OIUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICIT HCIIOJIb3YEMbIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(Gu3MUecKuX BEJIWYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME AAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bU3nUeCKUX BEIUYNH,
XapakTepu3oBaTb CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
IpaBUJia CIOKEHUs cuil (BAOJb OAHOM IpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, NpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ NPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOH SHEepruu, IpH OSTOM JaBaTb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;
OOBSICHATh (U3UYECKUE SBJICHUS, IMPOLECChl W CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABJIATh NIPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ ONOpPOH Ha
1-2 wu3yueHHBIX CBOICcTBa (U3MYECKUX SBICHHUN, (U3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
pewmath pacuéTHble 3agauyd B 1-2 JneicTBHA, HCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYJIBI U
IPOBOAMUTH PAcu€Thl, HAXOJUTh CIPABOYHbIE JIaHHBbIE, HEOOXOJUMBIE IJI PELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHON (hU3NYEeCKO BETMUHHBI;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METOJI0OB, B ONMCAHMM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE IPEIIOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBO/BI 10 €r0 Pe3yIbTaTaM;
IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPsieMble MPEANON0XKEeHUs, COOUpaTh YCTAaHOBKY U3
MPeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATYpPbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COITIOTHOM MOTrPEeNTHOCTH U3MEPEHNUH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHHS TeEJla, CHIIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBI TPEHHS OT TIUIOIIAaN
CONPUKOCHOBEHMSI TEJl, CHJIbl YIPYTOCTH OT YIJIMHEHMS NPYXKHHBI, BBITAJIKUBAIOLIEH
CWIBI OT OO0BEMa MOTrpyKEHHOM 4YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, Ha KOTOPYIO IOTPYKEHO Teo,
YCIOBUH IJIaBaHMs TeJ, YCIOBMHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
16



U3MEpEeHUs, cleays MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh PEe3yNbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEIUYMH B BHUJE MPEIJIOKECHHBIX TaOMUI] M TpadHKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MPOBOJAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BeIECTBa
JKUJKOCTH W TBEPAOrO Tejla, Cuila TPEHUsI CKOJIBKEHHUs, [aBJICHHWE BO3/1yXa,
BBITAJIKUBAIOIIAsl CHUJIA, JACWCTBYIOLAs HA IMOTPYKEHHOE B KHUJIKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeJIOKEHHON
MHCTPYKLMU: TIPU BBIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATh 3HAYEHUE NCKOMOU BEJIMYNHBIL;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH mpu paboTe ¢ J1abOpaTopHBIM
000pyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYIbl, 0apOMETp, phlyar, MOABHKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKUM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHOJB3Ysl 3HAHHUS O CBOMCTBaX (PU3MYECKUX SBICHUA M HEOOXOJUMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O TMPHUMEPax) MNPAKTUIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHUsS 370pPOBbSi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKpYKaroIleH cpese;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popManmu B MHTEpHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALIHIO, KOTOpasl SBISETCS POTUBOPEUNBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh NMpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MYOJUYHO AeNaTh
KpaTKHe COOOIIEHUs O Pe3ysibTaTax MPOEKTOB WM YU4eOHBIX HCCIEeI0OBAHUMN, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

IPY BBIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTbh 00sS3aHHOCTH B
rpynme B COOTBETCTBUM C MMOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BHIMOJIHEHUEM IIJIaHa
JecTBUM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTH TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K xoHny oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

WCITOJIB30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEILIECTBA, KPHUCTAIIIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBI 1 HEHACBIIIEHHBIN ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSISA
DHEPIHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUN 3apsill, JJIEKTPUUECKOE
1I0JIe, TIPOBOJHUKH W JHUDJEKTPUKH, MOCTOSHHBIA JJIEKTPUYECKUI TOK, MarHUTHOE
10JI€;
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pa3iauuaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHHE W CXKaTHE, TEIUIoNepenada, TEMJoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIAPHbIE SBJICHMs, HCHApEeHUE, KOHJEHCalMs,
IUIaBJIEHHE,  KpUcTaum3auus  (OTBepJeBaHME),  KHUIEHHE,  TeIulonepenaya
(TEnIonpoBOJHOCTh, KOHBEKLMS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE
3apsiioB, ACUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJEHCTBHE
MarHuToB, JAEWCTBME MarHUTHOIO IOJI HA MPOBOAHHUK C TOKOM, 3JIEKTPOMarHUTHAas
UHAYKLIMSA) 1O ONMCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKUE SIBJICHUS B aTMocdepe, DIEKTPUYECTBO IHKUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3emild, Jpel( IOIHCOB, pOJib MAarHUTHOTO MHOJS JUIS KU3HM Ha
3emJie, IOJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3UUECKUE SBICHUS, UCHIONIb3Ys (HU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHeiIbHAas
TEINIOEMKOCTh ~ BEIIECTBA, YAEIbHAs TEIJIOTa IUIABJICHUS, YJeJIbHAs TeIloTa
napooOpa3oBaHus, yHIEIbHAs TEIUIOTa CTOPaHHS TOIUIMBA, KOO(P(HUIMEHT MOJIE3HOTO
JeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO31yXa, JIEKTPUYECKHN
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIpsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yJlelIbHOE COIPOTHUBIIEHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IPU
ONKCAaHWH TPABUIBHO TPAKTOBATh (U3UYECKHA CMBICT HCHOJIB3YEMBIX BEIWYHH,
0003HaueHMsI ¥ eUHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpapuku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SBJIEHUS U NPOLECCHl, HCMOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOEHMs BEIIECTBA,
OPUHIUI CYNEpNo3uIMY Moje (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHHUS
SHEPIuu, MPU STOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa U 3alMChIBATH €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOILECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIOJB3YsA 3aKOHBI U (OPMYJIBL,
CBsI3bIBalOIME (U3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3ajJaud
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIs €€ pelIeHus, IPOBOJUTh Pacu&éThl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPhIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKA MPOBEICHUS HCCIEI0BaHUSA,
JIENIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tesl (KalWUISIPHbIE SIBJICHMS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPHI, CKOPOCTH INPOLIECCAa OCTHIBAHUS U HarPEBAHUS NPU U3IyUYEHUU OT LIBETA
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U3Iydaome (momiomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHsl BOABI OT
TEMIEPATYpbl JKUIAKOCTM U IUIOIIAAUM €€ IIOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aUMOJICHICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBHE MOCTOSHHBIX MarHUTOB,
BH3YalM3al1sl MArHUTHBIX 110JI€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (opMynupoBaTh NpoBepsieMble MPEANOJIOKEeHHU, cOoOUupaTh
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpyHOBaHMs, OIUCBHIBaTh XOJA OIbITa U
(GbOopMyITUPOBATH BBHIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIbHOW BIa)KHOCTH BO31yXa,
CHJIBI TOKA, HANpPsDKEHUS C MCIIOJIB30BAaHMEM aHAJOTOBBIX NPUOOPOB U JaTUYUMKOB
(Gu3nM4ecKux BEIMYUH, CPAaBHUBATh pE3Yy/lbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHHE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYMHBI OT JPYroul C
UCIIOJIb30BAaHUEM NPSAMBIX M3MEPEHUH (3aBUCUMOCTb CONPOTHUBICHUS NPOBOJHHMKA OT
€ro JUIMHBI, IJIOIIA U MONEPEUYHOI0 CEYEHUs U YAEIBbHOIO CONPOTUBIIEHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCJIEJOBAaHHUE TI0CJIEIOBATEIbHOTO U MApaJUIeIbHOTO COEJUHEHUM MPOBOJHUKOB):
IUIAHUPOBATh HCCIEe0BaHUEe, cOOUPAaTh YCTAHOBKY M BBIIOJHITH U3MEpPEHUs, Cleays
[PEJJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3YJIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TabJIuI U TpadUKOB, AETATh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHHUS;

IPOBOJUTh KOCBEHHbIE WM3MEPEHUs (HU3NUECKUX BEIMUYUH (yIelabHas TeIuIoEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON UHCTPYKIUY, U BBIYUCIISATh 3HAUEHNUE BEIUUNHBI,

coOioaTh TpaBWJa TEXHUKH 0€30MacHOCTH mpu pabore ¢ J1abopaToOpHBIM
o0opynoBaHuEeM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOM HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HIJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HAarpeBaTelbHbIE SJIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HAaHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0X0iuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUYECKHE YCTPOICTBA M H3MEPUTENIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUYECKUX IIeTel ¢ MOCieI0BaTeIbHBIM U MapaulesIbHBIM COEAMHEHHEM
3JIEMEHTOB, pa3nyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IIeTIeH;
IOPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJIHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMM M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM SKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleH cpese;

OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHS JOINOJHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYeOHBIX 33/laHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(U3NYECKOro CoAep)KaHUs, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
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BIIaZeTh NpHEMaMM KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHGOpManuM U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHsA, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KAaHUsS, B TOM YHUCIIE
NyOJMYHO  TIPENCTABIATH  PE3yAbTaThl  NPOEKTHOW WM  HMCCIIEI0BATEILCKON
JeSITeILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BAaTh M3YUCHHBIN MOHSATHIHBIN ammapar
Kypca (DU3UKH, COMPOBOXKIATH BRICTYIUICHHE IIPE3CHTAIINEH;

IpU BBHINOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUH (U3HMUECKHX MPOIECCOB
pacripenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauaMH,
CIIEINTh 32 BBINOJIHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, aJ1eKBaTHO
OLICHMBATh COOCTBEHHBI BKJIAaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISISl TOTOBHOCTH pa3pemarb KOH(IUKTHL

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHUUYECKOTO JIBMKEHHS, Jedopmarus (ynpyras, iacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpPErpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHU4YeCKWe KoleOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TorjiolleHus, anbda-, Oera- W ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTUKA;

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE Ma/IeHUe TeJ, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAaKTHUBHOE JIBH)KCHMUE,
KosiebaTenbHOe JBM)KEHHE (3aTyXalollue W BBIHYXJIEHHbIE KOJeOaHWs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEHHOE PpaCIpOCTPAHECHHUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJHOE BHYTPEHHEE OTPaKECHUE CBETA, PA3JIOKECHHE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJIMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHUYATOro CHEKTpa H3Iy4eHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (hpr3HUYecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKHX SIBICHUHN B OKpY’KaroieM Mupe (B
TOM 4Hcie (U3HYECKUEe SBIICHUS B MPUPOJE: MPUIMBHI U OTJIUBBI, JIBH)KEHUE IUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE  SBJICHUS B  INpHUpOJAE, OUOJOrHMYecKoe  JeWCTBHE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJIMOAKTHUBHBINA
(GOH, KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyU€HHE NPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYeHUIH Ha OpraHU3M 4esoBeKa), IpU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUN;

ONKCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (PU3HUECKUe
BEJIMYMHBI (CpPEeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHsI, BEC Teja, UMITYJIbC Tea, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOILIHOCTb, MOTEHLIMAJIbHASI SHEPTUS Tela, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEprus, MOJIHAs MEXaHW4YecKas SHEeprus, Mepuoj M 4YacToTa KoJieOaHWi, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, I0KA3aTelb MPEIOMIICHUS
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Cpezbl), MPU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBI (PU3NYECKHX BEIHYMH, HAXOIUTHh (OPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI SHEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ZULUU CHII,
IPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYIIbCA,
3aKOHbl OTPAXEHMsI M TIPEIOMIIEHHUSI CBETA, 3aKOHbl COXPAHEHHUs 3apsJ0BOr0 HU
MaccoBOro 4YHCel TMpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallUd  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  HNPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB € OMOPOil Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABJICHUH, (U3UUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OIMHUPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLIME (DPU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaIU3a
yCIOBUSL 3a/ladyd 3allMChiBaThb KPaTKOE YCJIOBME, BBIABIATh HEAOCTAIOUIME WU
U30BITOYHBIE JTaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul PELICHMS,
IPOBOAMTH pAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh I[PU HNOMOIIM (DU3HYECKHX
METOJIOB,  MCIIONb3ysd  ONUCAaHUE  MCCIENOBAaHUS,  BBIICISATH  MPOBEPSIEMOE
HpPENONI0KEHNE, OLCHWBAaTh MPABUIIBHOCTh MOpPSIKAa IPOBEAEHUS MCCIEeI0BAHNU,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOAMTDH ONBITHI MO HAONIOEHUIO (PU3NYECKUX SBJIICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPTUH, 3aBUCUMOCTD
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIoOKEHHUE Oelloro cBeTa B CIEKTpP, U3YYEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHUs IpeIMeTa B COOMparoulel JHH3e,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HAOOpa 000PyYAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHMH, OIpenessisi cpenHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((POKYCHOE pacCTOsHHUEe COOUpAIOLIel JIHMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEpPEHUN (3aBUCHUMOCTh IIyTM OT BpPEMEHM IIPpH PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, TMepuoja KojieOaHHM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBETa OT yrja HaJeHHus U
yria OpejJoMJIeHUsl OT yIila MaJieHus1): IUIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSTEIbHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yJabTaThbl IOJYYEHHOH 3aBHCUMOCTH
¢bu3nyecKUX BETUYMH B BUAE TaOMUI U TpaduKOB, J1e1aTh BBIBOJBI MO pe3yJbTaTam
HCCIIEIOBAHMSI;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MpPU PaBHOYCKOPEHHOM ABM)KEHHUH, YCKOPEHHE CBOOOIHOIO MaJCHMUS,
KECTKOCTh MPYKUHBI, KOOPPHUIMEHT TPEeHHs] CKOJIBKEHUS, MeXaHHueckass pabora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHWH MaTeMaTHYeCKOro WU IPYKUHHOTO
MasATHUKOB, ONTHYECKas CHJa COOHMparomell JIMH3bI, PaJdOaKTHBHBIA  (OH):
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IUTAHUPOBATh M3MEPEHHS, COOMpATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHSATH
U3MEpEHUs, CIEAYs NPEAIOKCHHOW MHCTPYKIMH, BBIYUCISATh 3HAUCHHE BEITHMYUHBI U
aHAJIM3MPOBATh MOJYYEHHBIE PE3YAbTaThl C YYETOM 3aJaHHOW IOTPEUIHOCTH
U3MEPEHU;

coOioaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TPH3HAKH HM3YYCHHBIX (DU3MYECKUX MOJIEIICH: MaTepualibHasi
TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUCYHBIH HMCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUIaHeTapHasi MOJIeNTb aTOMa, HYKJIOHHAsI MOZIEIb aTOMHOT'O Spa;

XapaKTepu30BaTh IMPHHIUIBI JCUCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOH HA MX OMUCAHUS (B TOM YHCIIE: CIIUJOMETP, JaTYUKU MOJT0KEHHS,
PACCTOSIHUS ¥ YCKOPEHHSI, PaKeTa, X0JIOT, OYKH, TIEPUCKOIL, (POTOAIIAPAT, ONTHUECKHIE
CBETOBOJBI, CHEKTPOCKOI, IO3UMETp, Kamepa BuibcoHa), uCHONB3ys 3HAHUS O
CBOMCTBaX (DM3MYECKUX SIBICHUN M HEOOXOAMMBIC PU3MYCCKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BATh CXEMbI M CXEMATUYHbIC PUCYHKH M3YYCHHBIX TEXHHUYCCKHX YCTPOICTB,
U3MEPHUTENIBHBIX NMPHOOPOB M TEXHOJIOTHYECKHUX IIPOLECCOB MPH PELICHUU Y4eOHO--
NPAKTHYECKHUX 3a/1a4, ONTHYECKHE CXEMBbI Ul MMOCTPOCHUSI M300paKEHUH B IIOCKOM
3epKajie u coOmparoIei JInH3e;

NPUBOJUTE MpPUMEPHl (HAXOAUTh MHQPOPMAIMIO O MPHMEpax) MPaKTUIECKOrO
UCIIOJIb30BaHUsI (DU3UUCCKMX 3HAHMH B IOBCEJHEBHON MHM3HU [UIi OOCCICYCHUS
Oe3omacHOCTH Mpu OOpalleHHMH ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 3J0POBbS M COOJIOJCHHS HOPM OJKOJIOTMYECKOrO TIOBEICHHS B
OKpYyXarolien cpene;

OCYLIECTBIIATh TOUCK HH(opManuu ¢usnyeckoro coxaepxkanuss B VHTepHere,
CaMOCTOATENILHO (HOPMYJIHPYSI TIOMCKOBBIM 3alpoC, HAXOIUTh IIyTH OIPECICHHSI
JIOCTOBEpHOCTH IOJy4eHHOH HH(OpMAaMM Ha OCHOBE HWMEIOIIMXCS 3HAHUA H
JIONIOJTHUTEIIBHBIX HCTOYHUKOB,;

UCIIOJIb30BATh TIPU BBIMIOJIHEHUH YUeOHBIX 3aJJaHUN HAYYHO--TIOMYJIIPHYIO JINTEPATypy
(Gu3MYecKOT0 CcoAep)KaHMs, CIIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHer,
BJIJIeTh MPHEMAMK KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIUH U3
OJTHOH 3HaKOBOH CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMAINN
U3 HECKOJIBKMX HCTOYHHKOB (DU3UYECKOTO COACPIKAHUS, IMYOJUYHO TPENCTABISATh
pe3yibTaThl MPOEKTHON HIIM UCCIIEI0BATEIbCKOM JEATEIBHOCTH, MIPH 3TOM I'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIH NOHSTHHHBIN amnmapaT H3y4aeMoro pasjena (QHU3HKH MU
CONPOBOXKIATh BBICTYIUICHHE MpPE3CHTANuel ¢ y4€TOM OCOOCHHOCTEH ayIuTOpuu
CBEpPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoaundecTBo yacoB 3JIeKTp0HHbIe
Ne HaumeHoBaHue pa3iesioB U TeM Kontpobusre  TIpakTiueckue (wnbpoBbIe)
n/n NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPYKAKIIEr0 MUpa
1.1 ®dusuka - HayKa o MPUPOe 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 PH3HYCCKHC BETHHHbI 2 . https://m.edsg).ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO] TO3HAHUS 2 1 bubmorexa LIOK
https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BellleCTBa
2.1 Crpoenue BeniecTBa 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
29 JIBM>XeHUEe U B3aUMOJICICTBUE YACTHIL 5 1 bubmuorexa [JOK
BEIIICCTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubmorexa LIOK
https://m.edsoo0.ru/7f416194
Hroro nio pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
31 Mexarreckoe ABIKCHAE 3 https://m.edsgj.ru/7f416194
bubmuorexa [JOK
32 Hrepuii, Macca, MIOTHOCT 4 . https://m.edsg).ru/?f416194
bubnmmorex K
33 Cuta. Brage ot 14 1 2 P ipe i adeo0 177416104
Wroro no pazmeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

41 Hasnenue. Ilepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBieHue xuKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe naserie 6 https://m.edsoo0.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 2 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEPrust
bubmuorexa [JOK
51 Pabora u mompgocTs 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie mexarusmb! > 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
53 Mexarieckas SHEpria > . https://m.edso0.ru/7f416194
Hroro mo pazueny 13
Ha3Banue MmoayJist
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CtpoeHHe U CBOMCTBA BENICCTBA 8 ﬁggg?/ﬁeezziorﬁﬂ f4181ce
bubnuorexa [JOK
12 Teroneie mpoeccs! 20 . > https://m.edséf).ru/?f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 Egggil/?;]reeﬁsc%or{fﬂ f4181ce
bu6mmorexa [IOK
23 MarmuTibie ABICHHS 6 . https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 D7IEKTPOMATHHTHA HHIYKIIHS 4 . https:// m.edsgf).ru/?f418lce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14
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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

9 KJIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThbI pecypesi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4decKkoe IBIKEHHE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIMCaHUSs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Baanmozercreue Tex 20 1 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHBI COXPAHEHHS 10 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 Mexanmaeciue konedanus ! 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 1 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znean 4. CBeToBbIE ABJICHHSI
bubmuorexa [JOK
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 1 https://m.eds00.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 7 1 https://m.edsoo.ru/7f41ada6
4.3 Pasnoxenne 6emoro cBeTa B CIIEKTP 4 1 2 bubmorexa HOK

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

26



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

Hroro no pazneny 17
Paznen 5. KBaHTOBBIE SIBJIEHMSI
bubmuoreka [JOK
5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO A/pa 6 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FlacpHbie peakin ! 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zjeun 6. IloBTopuTe/1bHO-00001aI0IIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 7 0 bubnnorexa [HOK
' Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 7
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupoje. SBIeHUs NPUPOIbI.
duznueckue IBICHUI

KoauyecTBO yacos

Bcero

KoHTposbHbIe
padoThI

IpakTH4yeckne
padoThI

Jara

JJIeKTPOHHBbIE LU (PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

HU3ydeHus

MexaHI/I‘IGCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKHUC,
MAaruuMTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUSA

duznyeckue BeIUYUHbIL. M3Mepenue pu3nueckux
BennunH. Ousndeckue mpuOopsl. [lorpenrHocts
n3MepeHuil. MexxayHapoaHasi CucTeMa eIMHULL.

VYpok-uccnenoBanue "M3mepenue remieparypsl Ipu
MTOMOIIIH >KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
Temrneparypsl"”

Kak ¢usnka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT
npupoay. EcTecTBeHHO-Hay4HBIN METO/ ITO3HAHUS:
N3mepenue gpusnyeckux BeauunH. Puznyeckue
npubopsl. [TorpemHocTs U3MEpEeHUH.
MexayHapoaHas cucTeMa €IMHULI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenonanue "lIpoBepka runoTes3sl:
JabHOCTH MOJIETA [IapUKa, MYILEHHOTO
TOPHU30HTAILHO, TEM OO0JIbIIe, YeM OOJIbIIe BEICOTA
mycka'

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, HX
pa3mepsl. OTBITHI, TOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIECTBA

JBrxenue yactull BeniecTBa. CBsi3b CKOPOCTH
JIBH>KEHUS YaCTHUI] C TEMITepaTypoil. bpoyHOBCKoOE
neuxkenne, nuddysus. BzanMoaelicTBrue 4acTuil
BCIICCTBA: MPUTAKCHNUEC U OTTAJIKUBAHHC.

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

28



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccinenoanue «OnbIThI 110 HAOJIIOICHUIO

9 TEIUIOBOTO PACIIUPEHUS Ta30B)

10 ArperaTHbIe COCTOSIHUS BEIIIECTBA: CTPOSHHUE T'a30B,
KHUJKOCTEH U TBEPABIX (KPUCTAIIIMYECKUX ) TEIL.
B3anmocCBA3b MEX1y CBOMCTBAMH BEILLIECTB B PA3HBIX

11 arperaTHbIX COCTOSIHUSAX U UX bubmuorexa [JOK
aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOeHHOCTH https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSTHUI BOJIBI

12 MexaHnueckoe ABMKEHHUE. PaBHOMEpHOE U bu6mmoreka [IOK
HEPaBHOMEPHOE JBHIKCHUE https://m.edsoo.ru/ff0a05c6
Cxopoctb. CpenHsis CKOPOCTh IMPU HEPABHOMEPHOM bubnuorexa [JOK

13 .

JBHKCHHH. https://m.edsoo.ru/ff0a079c

14 Pacuer myTt 1 BpeMeHH IBUKEHUS bubmorexa LHOK

https://m.edsoo.ru/ff0a0ae4
SIBnenue nHepuUU. 3aKOH HUHEPLIUU.

15 B3anMopeicTBre Ten kak NpuYMHa U3MEHEHUS bubnnoreka [JOK
CKOPOCTH JIBWKeHUs Tell. Macca Kak Mepa https://m.edsoo.ru/ff0a0c10
WHEPTHOCTH TeJa.

16 [TmoTHOCTE BemiecTBa. CBSI3b INIOTHOCTH C bu6mmorexa [IOK
KOJIMYECTBOM MOJICKYJI B eIMHUIIC 00BbEMA BEllIeCTBa. https://m.edsoo.ru/ff0a0fee

17 Ha"60paTopHa;1 pabota «OrnpeneneHne MIOTHOCTH
TBEPIOTO TEJIA»

18 Pemenue 3amau mo teme "IInoTHOCTE BemiecTBa" bubmaorexa [JOK

https://m.edsoo.ru/ff0al23c

19 Cuita KaK XapaKTepHUCTUKA B3aMMOJICHCTBHS TEI.

Cuna ynpyroctu u 3akoH ['yka.
Jlaboparopnas pabota «3ydueHne 3aBUCUMOCTH

20 pactshxeHus (1edhopMariin) Ipy>KUHBI OT
MPUIIOKEHHOMN CUIIBI»

21 [[“IBnenue Tsrorenus. Cuia TSKeCTu

22 Bec tena. HeBecoMocTh. Pemenue 3agad 1o tTeme bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

"Cuna Tspxecta"

https://m.edsoo.ru/ff0al778

23 Cuna TSDKeCTH Ha IPYTHX IUTaHeTax bubmmorexa [IOK
' https://m.edsoo.ru/ff0al502
24 N3mepenue cuiibl ¢ MOMONIBIO TUHAMOMETPA bubmorexa LIOK
' https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOU. bubnnoreka [JOK
PaBHOzEHCTBYOIIAS CHIL. https://m.edsoo.ru/ff0ala70
27 Pewenue 3amau no reme "PaBHonelicTByromast cui”
28 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. bubmuorexa [JOK
Tpenue B mpupo/ie U TEXHHKE. https://m.edsoo.ru/ff0alb9c
TOpHAas Tta «1 HHE 3aBUCUMOCTH
29 ?;J?;pé);lfn; CI?(?J?I?)KEHH;(}),;I e(:I/IHiISZaB;eHI/?: u Bronmozexa LIOK
N https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEI
30 Pemenue 3agad Ha onpeneneHre paBHOAEHCTBYIOIIEH
CHJIBI
3L papacexos moSpuenic on, «Canen Bubmoreka L1OK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUII»
KonTponbhas padora no temam: «MexaHnyeckoe
32 NBIOKEHUEY, «Macca, II0THOCThY, «Bec Tenay,
«I"paduueckoe nzobpakenne cuin», «CHIIb
33 JHasnenue. CriocoObl yMEHBITICHUS M YBEITUUEHUS bubnuorexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3a. 3aBUCUMOCTbD JIaBJICHUS ra3a OT bubmuorexa [JOK
00bEMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBieHust TBEPIABIMU TEIIAMH, )KUIKOCTIMHU bu6mmorexa [IOK
u ra3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 [THeBMaTH4eCKHEe MalTUHBL. 3aBUCUMOCTD JIaBJICHUS bubmuorexa [JOK

XKHUAKOCTHU OT II1yOuHbl. ['uapocratnyeckuit

https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

napajokc.

37 Pemenue 3amau no reme «/laBieHue B )KUIKOCTH U bubnmoreka [JOK
raze. 3akoH [lackassi» https://m.edsoo.ru/ff0a2826
" " bubmuoreka [JOK
38 Pemenue sanat no ree *lanenne https://m.eds00.ru/ff0a2970
39 Coobmaromuecs cocyasl. ['uapapnuyeckue bubnmoreka [JOK
MEXaHU3MBI. https://m.edsoo.ru/ff0a3136
" " bubmuorexa [JOK
40 Pemenue 3amau no reme "JlaBiaeHue hitps://m.edsoo.ru/ff0azbsa
ATtMmocdepa 3emiu 1 aTMOCEepHOE TaBICHHE.
[TpuduHEI CylIecTBOBAHUS BO3YITHOW 000JIOUKH
41
3emnu. OnbIT Toppuuennu. M3mepenue
aTMOoCc(hepHOTro JaBJICHHUS.
| moor. moslepare e o s Bunionss LOK
AP P, *IpHOOPRI A P https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTaBJICHHUS.
" " bu6mmoreka [IOK
43 Pemrenue 3amau mo reme "AtMmochepHoe 1aBieHNE https://m.edso0.ru/ff0a2das
" " bubmuorexa [JOK
44 Pemenue 3agad no reme "MaHOMETpPBI https.//m.eds00.ru/ff0a2fca
45 Pemenue 3amau mo reme " AtmocdepHoe naBnenue"
16 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX bubnuoreka [IOK
Teno. BeiTanmkuBaromiast (apXxuMe10Ba) cuia. https://m.edsoo.ru/ff0a2fc4
bu6mmorexa [IOK
47 3axon Apxumena. https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «OnpeneneHue
g | el o eyt s s B LOK
py g A https://m.edsoo.ru/ff0a33fc
3aBHCHMOCTH Beca TeJa B BOJIe OT 00bema
MOTPYKEHHOU B KHUIKOCTh 4acTH Tena"
49 IInaBanue ten. Bo3nyxomnasanue. bubnuorexa [IOK
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https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK

n "
50 Pemenue 3agau no reme "[lnaBanue ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabora "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
onpezaeseHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cyaos.
52 Boznyxonnalllsaﬁne» «/laBnenue TBepI[I)IzI(ﬂTeJI bubmorexa LOK
9 ’ ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 KonTtponbHas pva60Ta o Teme «JlaBieHue TBepIbIX
TeJ, )KUJIKOCTEH U ra30B»
bubmuorexa [JOK
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
- MougocTs. https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoM IpHU MoABEME M0 JiecTHUIE"
[TpocThie MexaHU3MBI: phIuar, OJI0K, HAKJIOHHAs
57 MI0CKOCTh. [IpaBuiio paBHOBECHUS pblyara.
[IpuMeHeHue npaBuiia paBHOBECHS phluara K OJIOKY.
«30JI0TO€ MPABUIIO» MEXAHUKHU.
[IpocTeie MexaHU3MBI B OBITY U TEXHHKE.
58 Hap60paT0pHaﬂ paborta «HCCJZ@)IOB&HI/IG YCIIOBHI 0.5 bubmmorexa [TOK
https://m.edsoo.ru/ff0a478e
paBHOBECHSI pblUara
Pemenne 3amau no teme «Y cinoBHs paBHOBECUS bubnnoreka [JOK
59 )
pbIyaray https://m.edsoo.ru/ff0a48a6
60 KIIJI mpocTbix MexaHu3MoB.. JlaboparopHas padoTa 05
«M3mepenne KIIJI HaKIOHHON TIIOCKOCTHY '
" " bu6mmorexa [IOK
61 Pemenue 3amaud mo reme "Pabdota, montHocTs, KIT/] hitps://m.edsoo.ru/ff0adc4s
62 Mexanunueckas sHeprusi. Kunernueckas u bubnmnoreka [JOK
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https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

MOTCHIMAJIbHAs SHCPIrus

https://m.edsoo.ru/ff0a4252

[IpeBparnienue 0JHOTO BUJIa MEXaHUYECKON SHEPrUuu

bubmuorexa [JOK

63 B JAPYyroi. 3aKOH COXpPaHEHHUS SHEPTUH B MEXaHHUKE. 1 https://m.edsoo.ru/ff0a4360

64 YPpOK-3KCIIEpUMEHT 10 TeMe "N3y4yenue 3akoHa 1 1
COXPAaHEHHUs MEXaHUYECKOH 3Hepruu."

65 Pemenue 3ana4 no teme "3aKOH COXpaHEHUS 1 bu6mumorexa [IOK
sHeprun" https://m.edsoo.ru/ff0a4ee6

66 KonrtponbHas padora no teme «PaboTa 1 MOLTHOCTb. 1
DOHeprus»

67 PesepBHrlit ypok. Pabora ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"JlaBieHue TBEPABIX T, )KUIAKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe

68 "PaboTa. MoutHocTh. JHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11
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https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoauuecTBo yacoB

JIeKTPOHHBbIE HU(POBHIE

o/ TeMaypoka Beero  KoHTpoabHbIe IpakTHeckue i[:;femﬂ o0pa3oBaTe/bHbIe
padoThI padoThI pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHUECKOM
TEOpHUHU CTpoeHust BeuiecTBa. ONbITHI, bubmuorexa [JOK

1 1 .

HOATBEPIKAAIOIINE OCHOBHBIC TIOJI0KEHHS https://m.edsoo.ru/ff0a5256
MOJICKYJISIPHO-KUHETHUECKON TEOPHH.

2 Macca u pa3Mepsl aTOMOB U MOJIEKYJT 1
Mogenu TBEPIOTO, JKHJIKOTO M ra3000pa3HOro
COCTOSIHMH BeliecTBa. Kpucrammnueckue u aMopQHbIe

3 Teja. O6L;[CH§II{I/I6 CBOﬁ(I:TB ra3os, JKUIKOCTEH If ¥ 1 Bubmorexa LIOK

, o https://m.edsoo.ru/ff0a540e
TBEPABIX TEJ HA OCHOBE MOJIOKEHUH MOJICKYJISIPHO-
KHHETHYECKOW TCOPHH.

4 CmaunBaHue U KalWUISIPHBIC SIBJICHUS 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a5530

5 TennoBoe paclIMpeHne U CxKaTUe 1 bubmorexa [OK

https://m.edsoo.ru/ff0a5a26

6 Temmnepatypa. CBs3b TEeMITEpaTyphl CO CKOPOCTHIO 1
TETIJIOBOTO JBMKCHUS YaCTHI]

Baytpennss sneprusi. CriocoObl U3BMEHEHUS
7 BHnyT;DeHHeﬁ BHGII:FI/II/II TeruIonepeiada U COBEpIIeHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5c60
paboThL.

8 Buns! Tenonepenayn: TemIONPOBOIHOCTD, 1
KOHBEKIIHS, U3TTydCHHE.

9 KonnuecTtBo TeImIoTel. Y AenbHas TEIIOEMKOCTh 1 but6mmorexa [IOK
BeIIeCTBA https://m.edsoo.ru/ff0a6976
Pemenne 3agau o teme "PacdeT konmdecTBa

10 TEILIOTHI Heli)6XOI[I/IMOTO JUIsl HAarpEeBaHMS Tella U 1 bubmmorexa LJOK

’ ' https://m.edsoo.ru/ff0a5800
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUH
11 YpaBHeHue TerioBoro Oananca. TermmoooMeH u 1 bubnuoteka [JOK
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a5800

TCIIJIOBOC PABHOBCCUC

https://m.edsoo.ru/ff0a7088

Pemienue 3amgau no teme "YpaBHeHUE TEIJIOBOTO

bubnunoreka LIOK

12 Oananca" . https://m.edsoo.ru/ff0a6412
13| ronmawens i cwemmmann xonomsofimropmsci | 1 Bu6mtorerca LIOK
p—" https://m.edsoo.ru/ff0a6a98
14 JlaGopaTtopHas pabota "OnpeneneHue yaeabHON 1 bubmuorexa [JOK
TEIJIOEMKOCTH BelecTBa' https://m.edsoo.ru/ff0aébb0
15 DOHeprus TomMBa. Y IeJIbHas TEII0Ta CropaHus 1 E;IS;I:?/(;:.CGI;ZC];E).Orﬁlfan?bSa
16 [ImaBnenue u oTBEpAEBAHUE KPUCTAIUIMYECKUX TEIL. 1 Bbu6mmoteka [JOK
VnenpHas TeioTa IJIaBIeHUs https://m.edsoo.ru/ff0a71d2
17 Pemenne 3agau o treme "IlnaBsnenue u 1 bu6nmoreka LIOK
oTBepjeBaHue" https://m.edsoo.ru/ff0a65c0
JlabGopaTtopHas pabota "OnpezaeneHue yaeabHON bubmmoreka [JOK
18 TEIUIOTHI IIJIaBJIEHUS Ibaa" 1 https://m.edsoo.ru/ff0a72fe
19 [TapooOpazoBanue u koHaeHcanus. Mcnapenue 1 Egg;?/(gée%asc]i(.)rﬁ/ﬁON 40c
e B 10K
https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO JTaBJICHHS
21 Pemenne 3az[e'1'q no Teme "[lapoobpazoBanue u 1
KOH/ICHCAIIHS
29 Bnaxnocts Bo3ayxa. Jlaboparopnas pabota 1 bu6muoreka [JOK
"OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628
23 [TpuHIHIBI paOOTHI TETIJIOBBIX BUTATENEH. 1
KIIJI TermoBoro aurarteis. TenaoBble IBUTATEIN U bubnunotexa LIOK
24 3alMTa OKPYXKArOIIEi CpeIbl 1 https://m.edsoo.ru/ff0a7c7c
25 Pemenne 3aga4 o reme "KIIJ] TermoBoro asuraremns" 1
26 3aKOH COXpaHCHHSI U TPEBPANCHUS SHEPTUH B 1

TCIJIOBBIX IIpoHeccax
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https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

Pemenue 3agau mo teme "TerioBbie sIBIESHMUS. bubnuorexa [IOK
27 . " .
V3MeHeHre arperaTHbIX COCTOSHUIN BEIIECTBA https://m.edsoo.ru/ff0a83f2
28 KoHnTtpoinbHas padota mo teme "TermoBbie siBICHUS. bubmuorexa [IOK
V3meHeHue arperatHbIX COCTOSTHHI BenecTBa" https://m.edsoo.ru/ff0a86ae
29 OnexTpuzanys Ten. J[Ba poaa 3IeKTpUUYECKUX 3apsI0B
30 VYpok-uccnenosanue "DneKTpu3anus Te€1 HHIYKIIHECH
Y MIPY CONTPUKOCHOBEHUM"
B3aumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona
31 (3aBUCUMOCTD CUJIbI B3aUMOJIEUCTBUS 3aPSKEHHBIX Bbu6mmoteka [JOK
TEJT OT BEJIMYMHBI 3aPSI0B H PACCTOSHHS MEKITY https://m.edsoo.ru/ff0a87e4
TeJIamMu).
OnekTpuueckoe nose. HanpsxEéHHOCTh
32 3JI€KTI§)I/I‘I€CKOFO TOJISI. lexllpHuI/m CyNepIo3UIHnN bubmorexa HOK
. https://m.edsoo.ru/ff0a8ala
ANEKTPUUYECKUX TMOJIEeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenu snexkTpuueckux 3apsiaoB. DJIeMeHTapHbIN
33 anektpudeckuii 3apsa. Ctpoenue aroma. [IpoBogHuku
U JUDJIEKTPUKU. 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO
3apsja.
34 Pemenue 3anay no teme "3akon Kynona. 3akon bubmmnoreka [HOK
COXpaHEHUsI AIEKTPUIECKUX 3apsa0B" https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha IpUMEHEHUE CBOKCTB bu6nmorexa LIOK
SJIEKTPHUYCCKHUX 3aPsI/I0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK. Y CTIOBUS CYIIECTBOBAHUS Bubmmorexa [IOK
36 DMEKTPHIECKOTO TOKA. HcTrounnky nocTosTHHOTO TOKA. hitps://m.edsoo.ru/ff0ag5a4
JleficTBUSI SIEKTPUUYECKOTO TOKA (TETIOBOE, http://m.edsoo.ru/ff0agbd6
XUMHUYECKOE, MAaTHUTHOE).
37 VYpoxk-uccnenosanue "JleicTBHAE IMEKTPUIECKOTO TOJIA
Ha MIPOBOJIHUKH U TUAJIEKTPUKH"
38 DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax bubmorexa HOK
https://m.edsoo.ru/ff0a9838
39 DJeKTpudecKkas merb
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https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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bubnunoreka LIOK

40 Pemenue 3amgau o reme "DiekTpuueckas 1enb hitps://m.edso0.ru/ff0ag6b2
41 Cwita Toka. JlabopaTtopHas pabora "M3mepenue u 05 bubmuorexa [IOK
peryJMpoBaHHe CHJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
Dnekrpudeckoe HanpspkeHue. JlaboparopHas pabora bubmmoreka [JOK
42 " " 0.5 )
V3MepeHne u peryaupoBaHre HAPSKEHUS https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHUE MTPOBOJHUKA. Y ACIBHOE bu6nmoreka [IOK
CONPOTHUBJICHHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
| Csboomoms s Somcmorn st o 1 Busorea 101
p POBOAL ,,H ’ tai https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CCUCHUS U MaTepralia
bubmuoreka [{OK
45 3aKoH OMa JUi y4acTKa LemH. https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHas pabota "HMccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, WAYILETO Yepe3 Pe3ucTop, OT bu6mmoteka [JOK
46 1 :
CONPOTHUBJICHUS PE3UCTOPA M HATPSHKECHHS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS
MIPOBOTHHKOB
18 mampmenii mpa mocscIOmMTeTION coumon ) BuGmiorera LIOK
p p " 4 a https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 JlabopaTtopHast pabota "IIpoBepka nmpaBuia sl CUITBI 1 bubmuoreka [IOK
TOKa TPU MapauIeTbHOM COETMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ffOaadle
Pemenue 3agau Ha npuMeHeHue 3akoHa Oma aJist but6mmoreka [IOK
50 )
Pa3IMYHOTO COSIMHEHHUSI POBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. 3aKOH bubnmoreka [JOK
Jlxxoyns-Jlenta https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas padota "Onpenenenue padoTh U bubnuotexa [JOK
52 " 1 )
MOIIHOCTH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DNEeKTpUYECKHE IENHU U MOTPEOUTENN EKTPUISCKON bubnnoreka [JOK
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https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8bd6
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sHepruu B ObITy. KopoTkoe 3aMbIkaHue

https://m.edsoo.ru/ff0ab660

Pemenue 3anau no teme "DneKkTpuuecKue 3apsaabl.

54 3apsiKeHHbIE Tella M UX B3aUMOJACHCTBHUS. bubmorexa LIOK
- . " https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIH TEKTPUUECKUN TOK
KonTpomnpHas paboTa o Teme "DIeKTpuuecKue
55 3aps{z[I:>1. 3ap;1>1?eHHHe Tea U ux BsaI/IMpoz[eﬁCTBHs{. bubmorexa LIOK
o . " https://m.edsoo.ru/ff0abea8
[ToCTOSIHHBIH JEKTPUUECKUN TOK
IToctosHHbIE MarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX
56 marauToB. JlabopatopHast pabota "M3ydeHue nosei 0.5 https://m.edsoo.ru/ff0ac3d0
MTOCTOSTHHBIX MarHUTOB"
57 MaruaurtHoe 1mojae. MarauTHoe 1mojie 3eMIIH U ero bubnunoreka LIOK
3HAYEHUE IS JKU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
58 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO bubmmoreka [JOK
Toka. [IpuMeHeHHE IIEKTPOMArHUTOB B TEXHHKE. https://m.edsoo.ru/ff0ac1d2
59 JleiicTBre MarHUTHOTO MOJISL HA MIPOBOJIHUK C TOKOM. bubmorexa LIOK
https://m.edsoo.ru/ff0ac3d0
DNEKTPOBUTATEIH TIOCTOSTHHOTO TOKA.
Hcnonk3oBaHue 3MeKTpoABUTaTENEH B TEXHUYECKUX
60 YCTPOMCTBAX U HA TpaII{)cjopTe. JlaboparopHas paboTa 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0ac86¢
KouncTtpynpoBanue u usydenue padboTsl
aJeKTpoiBUraTess"
" " bubmmoteka IIOK
61 Pemenue 3amay mo Teme "MarHuTHoe 1osie https://m.edsoo.ru/ff0ac74a
6 OmneiTel Dapases. 3aKOH IMEKTPOMArHUTHOM
nHaykiuu. [Ipasuino Jlenma
Onextporeneparop. CriocoObl MoTyYeHUs
63 ANEKTPUUECKON SIHEPTHU. DIIEKTPOCTAHIINHU HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
64 Pemenue 3anau no teme "OnexkTpuueckue u
MarHuTHBIC SIBJICHHS"
65 KonTponbHast pabota no teme "DnekTpuueckue u bu6muoreka [JOK

MArHuTHBIE BIeHUSA"

https://m.edsoo.ru/ff0ach14
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PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

66 1 bubnunoreka LIOK
"TemoBsle siBieHUs" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmuorexa [IOK
"TIOCTOSIHHBIN 3JIEKTPHUYCCKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1
"MarHuTHbI€ sIBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14
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9 KJIACC

KoauuecTBo yacoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour I Aata o0pa3oBaTe/ibHbIE
/o Beero poabHbie TlpakTiyeckne ;v yeyyg
padoTsI padoTsI pecypchl
1 MexaHnueckoe ABuxkeHue. MarepuanbHas TOYKa 1
2 Cuctema orcuera. OTHOCUTEIIBHOCTh MEXaHUYECKOTO 1 bubnmoreka [JOK
JIBHKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepnoe npsmonuneiinoe apmxenue. Cpennsis 1
¥ MTHOBEHHAsi CKOPOCTh
5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE 1 bubnuorexa [JOK
JIBHKCHHE. https://m.edsoo.ru/ff0ad8d4
6 Pewmenue 3angau no reme "CKopocTh NPSMOIMHENHOTO 1
pPaBHOYCKOpEeHHOTO JBMWkeHus. ['paduk ckopoctu"
;| Ipopnss e Ompereneme yopema s | 1 B LOK
ockoeTr" https://m.edsoo.ru/ff0adb18
8 CBobOoHoe majenue tei. OnbiTel [anmnes 1
y | Pommouspae mmsemme o oopymoor g | B 0K
https://m.edsoo.ru/ff0ael76
LlenTpocTpeMHUTENIBHOE YCKOPEHHE.
10 Pemenue 3anau no teme "JIBM>keHHE IO OKpYKHOCTH" 1
. bubnmoreka [JOK
11 THepssiii sacon Heiotona. L tpsim edsoo nuff0ae612
. bubnuorexa [JOK
12 Bropoit sakon Herotowa. . https://m.edsc%fa.ru/fane?Za
13 Tpertwnii 3akon HeroTona. Cyrnepno3unus Cui 1 ﬁggi?lﬁzazg?ﬁfmae%z
14 Pemenue 3a1au Ha npumMeHeHue 3aKk0HOB HproToHa 1 bubnnoreka [JOK
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bubmuorexa [JOK

15 Cuna ynpyrocru. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
JlaGopaTtopHas pabora «OnpeneneHnue KeCTKOCTH bubmuorexa [JOK
17 )
P Y>KHHBD» https://m.edsoo.ru/ff0aee28
18 Cwita TpeHusi: cujia TPEHUSI CKOJIbKEHUS, CUJIa TPEHUS bubnmoreka [JOK
HOKOSI, APYTUE BUIIbI TPCHUSI. https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuina TpeHus» bubmmorexa LHOK
https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTta "Onpenenenue KodpduueHTa bubnnoreka [JOK
20 " :
TPEHHSI CKOJIBKCHHS https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo reme "3akonsl HeroTona. Crita bu6mmoreka [IOK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. bubnuoreka [IOK
YckopeHue cBOOOHOTO MaICHHS https://m.edsoo.ru/ff0af044
23 Pemenne 3agau mo teme "Cuia TSHKECTH M 3aKOH bu6mmoreka [IOK
BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
24 Pemtenue 3ama4 no teme "J[BuxkeHue Ten nox
JENCTBUEM HECKOJIBKUX CHI"
JIBumxenue maner Bokpyr Connua. Ileppas bubnuoreka [IOK
25 )
KOCMHUYECKasi CKOPOCTh. HeBecoMOCTh 1 Tieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHOW TOUKU. AOGCOIIOTHO
26 TBEpAOE Teno. PaBHOBecue TBEPAOIO TEIA C bubnuoreka [IOK
3aKperUIEHHON OChio BparieHus. MomeHT cuiibl. LIeHTp https://m.edsoo.ru/ff0afe36
TSKECTH
PaBHOBecue MarepuaibHOR TOUKH. AOGCOIIOTHO
27 TBEpHOE Teso. PaBHOBECHE TBEPAOTO TENA C
3aKpeIUIEHHOW OCBIO BpalleHuss. MoMeHT cuisl. LleHTp
TSKECTH
28 Pemenue 3amau no teme "MomeHT cuibl. LleHTp bubnnoreka [JOK
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TsDKecTH" https://m.edsoo.ru/ff0b02b4
29 O6o6marmuii ypok no teme "MexaHudeckoe 1 bubnmoreka [JOK
nBuwxkeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b0408
30 KoHnTtposbHast pabota mo teme "MexaHuueckoe 1 bubmuorexa [JOK
nBwkenue. Bzanmonericteue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynbe Tena. UMnynbsc cuiibl. 3aKOH COXpaHEHUS 1 bubmumoreka [IOK
UMITYJIbCa. YIIPYroe U HEYIIPYIroe B3aUMOIECHCTBHIE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3aga4 no teme "3akoH COXpaHEHUS 1 bu6mmoreka [IOK
umIysabca" https://m.edsoo.ru/ff0b096¢c
33 PeaktuBHOE nBUXKEHUE. 1
bubmuorexa [JOK
34 Mexanudeckas paboTa 1 MOIIHOCTb 1 https:// m.edsg).ru/ffObOa84
35 Pabora cunbl TsDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b0db8
36 Pemenue 3amay no teme "Padora u MOIITHOCTB" 1
JlaboparopHas pabota «Onpenenenre paboThI CHIIBI
37 TPEHHS TPU PABHOMEPHOM JIBUKEHUH TEJIA 110 1
TOPU30HTAILHOM MMOBEPXHOCTH»
Cas3b sHepruu u paboTsl. [loTeHnanbpHas SHEprus
38 Tena, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMITH. 1
ITorennumanbHast 3HEPTHS CKATON MPYKUHBI.
39 Kunernueckas sueprus. Teopema 0 KHHETHYECKOM 1 bubnuorexa [JOK
SHEPTUH https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1
a1 JlaGopatopHas pabota «/3yueHne 3akoHa COXpaHEHUS 1 bubnuoreka [IOK
SHEPTHH» https://m.edsoo.ru/ffOb12fe
42 O06o0maromuii ypok 1mo teme "3aKoHbl cOXpaHeHHUs" 1
o | onSeremone e Ocnowme mpsepuees | BuGorea 10K
MaremaTudeckuit I/I’HpY)KI/IHP’ILIf/i MasITHUKH. https://m.eds00.ru/ff0b1858
44 3aryxaromue KonebaHus. BelHyKIeHHBIe KOIeOaHusl. 1 bubnnoreka [JOK

42



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Pe3onanc

https://m.edsoo.ru/ff0b20f0

JlaboparopHas paboTa «3aBHCHMOCTh TIEpHUO/Ia

bubmuorexa [JOK

45 .
KOJIeOaHUH OT JKECTKOCTH MPYKUHBI K MAcChl TPy3a https://m.edsoo.ru/ff0b197a
JlaGopaTtopHnas pabota «I[IpoBepka HE3aBUCUMOCTH
46 nepuoja KoaebaHuil rpy3a, MOABEIICHHOTO K HUTH, OT bubmorexa LHOK
https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
47 [IpeBparnieHue 3HEpruu Ipu KojiedaTeTbHOM
IBIDKEHUU.
bubnuoreka IHOK
48 Pemenne 3amau no reme "Mexannueckue Konebanus" hitps://m.e dS(I)_f) ru/ffoblaec
Mexannyeckue BoJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
49 [IpomonbHBIC U TTONEPEYHbIE BOJIHBI. J[JTHHA BOTHBI 1 bubmmorexa [JOK
N https://m.edsoo.ru/ff0b21fe
CKOPOCTh €€ pacIipoCTPaHEHUS.
50 Mexannueckue BOJHBI B TBEPIOM Tene. CelicMuyeckue
BOJIHEI
51 3Byk. [ poMKOCTH 3ByKa U BbICOTA TOHA. OTpakeHUE
3Byka. UH(}pa3Byk U ynpTpa3ByK.
52 Pemenue 3amau o reme "MexaHn4yeckue BOJTHBL. 3BYK"
53 O6o0maromuii ypok 1mo teme "3aKoHbl COXpaHEHHS. bubnuorexa [JOK
MexaHndeckue KoieOauns U BOJIHEL" https://m.edsoo.ru/ff0b23ca
54 O6o0maromuii ypok 1mo teme "3aKoHbl COXpaHEHHS. bubnuotexa [JOK
MexaHnyeckue KoieOauns U BOJIHEL" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas padora no reme "3aKoHbI COXpaHEHHUS.
Mexannyeckue KoueOaHus 1 BOTHBI"
bubnunoreka IIOK
56 DIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHLIE BOJIHEI ) 1
p p https://m.edsoo.ru/ffOb2abe
57 CBolicTBa JIEKTPOMATHUTHBIX BOJTH
58 IIIxana >neKTpoMarHuTHLIX BOJIH. Mcnons3oBanue bubnuoreka [IOK
9JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H https://m.edsoo.ru/ff0b2fe6
59 JlaGopaTtopHast pabota "M3yueHue cBONCTB bubnuotexa [JOK

SJICKTPOMAIrHUTHBIX BOJIH C TIOMOIIBIO MOOHUJIILHOTO

https://m.edsoo.ru/ff0b2c6c
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tenedona"

60 Pemienue 3a1a4 o teme "I1eKTPOMAarHUTHBIC BOJTHBI"
61 DneKTpoMarHuTHas mpupoza ceera. CKOpocTh CBETa. bubnmoreka [JOK
BosHOBBIE CBO¥CTBA CBETA https://m.edsoo.ru/ff0b31d0
G2 Tipmwonmeiios prenpocrpancrane cvera. arver ubmiotera LIOK
https://m.edso0.ru/ff0b3658
Counia u JIyHsl.
63 Ortpaxenue ceta. [lnockoe 3epkano. 3akoH bubnnoreka [JOK
OTpa)XKCHUS CBETA. https://m.edsoo.ru/ff0b38c4
64 [Tpenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETa bubmorexa LHOK
https://m.edsoo.ru/ff0b3aea
s | omocamyemes mpmows e, Wmononsz B LOK
CBETOBOIAX https://m.edsoo.ru/ff0b3c5¢
JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
66 yIJ1a IpejoMIJICHHUs] CBETOBOIO JIyda OT yIJia MaJIeHUs Ha
rpasuue "Bo3yX-cTekio""
67 Peme'}'me 3a1a4 1o Teme "OTpakeHue u npeoMIeHIe
CBeTa
. bubmuorexa [JOK
68 Juusel. Xox nyieit b nmise it edso0 Tu/fOB312C
69 Pemenue 3ama4 no teme "Iloctpoenne nzo0pakeHuii B bubnuoreka [IOK
nnH3ax" https://m.edsoo.ru/ff0b444a
70 Pemenne 3amau o reme "®@opmysa TOHKOM JIMH3BI"
71 JlaGopaTtopHas pabota "Onpenenenue HOKyCHOTO bubnuorexa [JOK
pacCTOSIHUS M ONTUYECKON CHJIIBI COOMpAOIIEeH JTUH3bI" https://m.edsoo.ru/ff0b4206
79 Ontuueckas cuctema doroarnmnapara, MUKpOCKONa U bubnuoreka [IOK
TEJIECKOIa. https://m.edsoo.ru/ff0cOa7e
73 I'ma3 xak ontuyeckas cucrema. bin3opykocTs n bubnnoreka [JOK
JTATbHO30PKOCTb. https://m.edsoo.ru/ff0b4684
74 O6o6mmarmuii ypok mo teme "JIunza"
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75 Paznoxenne 6enoro ceera B ciektp. OnbiTel HploTOHA. 1 bubmumoreka [IOK
CnoXxeHue CIeKTpalibHBIX IBETOB. Jlucepcus cBeTa https://m.edsoo.ru/ff0c0f4c
JlaGopaTopHnast pa6ota "ONBITHI 11O Pa3I0KEHUIO
0eJI0ro CBeTa B CIEKTP M BOCIPUSITHIO I[BETA bubnmoreka [JOK

76 IPEIMETOB MPH UX HAOIIOJCHUH Ye€PE3 [IBETOBBIC 1 https://m.edsoo.ru/ff0c0e2a
bunbTph"

77 Ypok-nipaktukyM "BoHOBBIE CBOMCTBA CBETA! 1
mucnepcust, MHTepdepeHuus u qudpaxius"

78 KonTponbhas pabota "DneKTpoOMarHUTHBIE 1
B3aumoeicTBus. Jlunza"

79 OmneiTel Pe3epdopna u mianeTapHasi MOJIeb aTOMa 1 ﬁﬁi@ﬁiﬁi&?ﬁ/ffmizas

80 Mopuens atoma bopa 1

81 Henyckanue u noryonieHue ceera atoMmoM. KBaHTEI. 1 bubnnorexa [HOK
JIuHelyaThle CIIEKTPHI https://m.edsoo.ru/ff0c144c

82 Ypok-npaktukym "Habnronenne cieKTpoB 1 bubnunorexa [JOK
ucmyckaHus" https://m.edsoo.ru/ff0c1550

83 PaguoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3TydeHusl. 1 Eggi?/ﬁ?ezzigﬁlff%l 672

84 Ctpoenue aToMHOTO siipa. HyknonHast Moiens 1 bubnmnoreka [JOK
aTOMHOTO siipa https://m.edsoo.ru/ff0c18ac

85 PannoaktuBHbIe npeBpanieHus. M30Tomnsl 1 ﬁgg:ﬁ;;iigﬁﬁlffoclal 4

86 Pemenne 3amau mo Teme: "PagnoakTHBHEIE 1 bu6mmoreka [IOK
npeBpanieHus" https://m.edsoo.ru/ffOclb4a

87 [lepuon monypacnana 1

88 SAnepubie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAI0BOTO U 1 bubnmoreka [JOK
MacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

89 Pemenue 3ama4 mo teme "SnepHbie peakiuu” 1

bu6mmoreka [IOK
90 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU 1

https://m.edsoo.ru/ffO0cld7a
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Pemenue 3anay no Teme "OHeprus BbIXOa SIEPHBIX

bubmuoreka [JOK

o peaKIuii 1 https://m.edsoo.ru/ff0c2126

92 Peakuuu cuntesa u genenusd saep. ICTOUHMKH SHEpruu 1 bu6mmoreka [IOK
ConHua u 3BE371 https://m.edsoo.ru/ffOc1e88

93 Ypok-koH(pepeHIus ”}Luepiiaﬁ sHepreTuka. JlencTeus 1
paZlMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE OpraHU3MBbI"

01 mone Srexrponarmme sost. Kaanromse ) buGmnorexa LIOK
anters” https://m.edsoo.ru/ff0c223e
KonTponbhas pabota no teme "INeKTpOMarHuTHOE

95 noJie. DJIeKTpOMarHuTHele BosIHbI. KBaHTOBBIE 1
siBICHUS"

96 [ToBTOpenue, o6o6menHue. "B3aumoneiicteue Ten" 1 ﬁﬁﬁ/ﬁeﬁi&?ﬁ/fmcz 453

97 [ToBTOpeHue, 0600IIeHNE. Permenue 3a1ay mo Teme 1 bu6mmoreka [IOK
"TerutoBble mporecch” https://m.edso0.ru/ff0c2572

98 [ToBTOpenue, 06061menne. Pemenne 3agayd no reme 1 bubnnoreka [JOK
"KITJ] TernmoBbIX gBUraTenei" https://m.edsoo.ru/ff0c2a22

99 [ToBTOpenue, o6obmeHue. Pemenue 3aaay mo Teme 1 bu6nmoreka [JOK
"KI1J] 3nekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30

100 [ToBTOpenue, 06061meHne. Pemenne 3agad no reme 1 bubnnoreka [JOK
"DnekTpudeckuii Tok" https://m.edsoo.ru/ff0c2c52

101 [ToBTOpenue, 06061meHne. Pemenne 3agayd no reme 1 bubnnoreka [JOK
"3aKOHBI COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

102 [ToBTOpenue, 0606menne. Pabota ¢ Tekctamu Mo Teme 1 bubnmoreka [JOK
"Konebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

» ®usnka (B 2 gactsx), 7 knacce/ I'enaenmreitn JI.O., BynatoBa A. A., Kopauises U.H.,
Komkunaa A.B.; mon pemakiueii Opnosa B A., O01iecTBoO ¢ OrpaHUYeHHOW OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopust 3HaHui»; Akunonepaoe oodmecto «M3narensctBo «IIpocsenienne»
» dusuka (B 2 vactax), 8 kinace/ I'ennenmreiin JI1.O., bynatoa A.A., Kopuunses 1.H.,
Komkuna A.B.; nox pexakuueii Opnosa B.A., O0miecTBO ¢ OrpaHH4eHHON OTBETCTBEHHOCTHIO
«BMHOM. JlabGopatopusi 3HaHuii»; AkiionepHoe o0miecTBo «M3aatenberBo «IIpocBemenney
» ®usmka (B 2 yactsx), 9 knacce/ I'enpenmreitn JI.O., Bynarosa A. A., Kopamnses U.H.,
Komkuna A.B.; nmox pemaknueii Opnosa B.A., O01iecTBo ¢ OrpaHUYeHHOW OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopust 3HaHui»; AKimonepHoe oomiectBo «M3narensctBo «lIpocsenienner»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

48



49



