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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUA
COCTaBJicHa Ha OCHOBE IOJOXEHHH W TpeOOBaHWI K pe3yibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHONM MPOrpPaMMBbl, TMPEACTABICHHBIX B
OI'OC OOQ, a Takxe ¢ yuérom ¢eaepaibHON paboueil MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Copepxanwe mporpamMMmbl 1O (HU3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBCHHOHAYYHOW TPaMOTHOCTH OOYyYalOUUXCS W OPTaHM3aIMi0 H3y4eHUs
bu3MKN Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo (u3HKEe YYHUTHIBAIOTCS
BO3MOKHOCTH ydeOHOro mnpeaMera B peanusauuud TpeboBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METalpeAMETHBIM pe3yibTaTaM OOyUEHHMs, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUs.

[IporpamMma 1o (¢u3MKe yCTaHABIMBACT paclpeleleHne y4eOHOTro maTepuana
no rogaM oOydeHus (Mo KjiaccaM), MpejaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTD
M3YYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NIPEAMETHOTO COJIEPKaHUs U yuETe
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIUXCsl.

[Iporpamma 1o ¢usuke pa3paboTaHa C LEIbIO OKa3aHUS METOIWYECKOM
MOMOIIIHM YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®uszuka SBISETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYUHBIX Y4YEOHBIX
MPEeIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHEH U du3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KApTHHY MHUpa, MPEIOCTaBIsIeT Hanboyiee SICHBIC
oOpa3ipl MPUMEHEHUsI HAyYHOTO0 METOJa IMO3HaHHWSA, TO €CTh CHoco0a TMOMydeHUs
JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 THaBHBIX 3a7a4 (U3UYECKOTO O0pa3oBaHUs B CTPYKType OOIIETro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHOH TIPaMOTHOCTH H
WHTEpeca K HayKe Y 00y4Jaronuxcs.

Wzydenne ¢pusuku Ha 6a30BOM ypOBHE MpEIoaraeT OBIaIeHUE CIETyIOIINMA
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e HUHTEPIPETHPOBATH JAHHBIE U UCMOJIB30BATh HAYUHBIE JOKA3aTeIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Ilemn wu3ydyeHuss Qu3MKM HA YypOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenoaaBanus yueOHOro mnpeamera «Dusuka» B
oOpa3oBaTeNnbHBIX OpraHu3aiusax Poccuiickoit @enepamnnu, pearn3yonmx OCHOBHBIE
o0mieoOpa3oBarebHbIe  MPOrPpaMMBbI,  YTBEpXKAEHHOW  pemeHueM  Koserun



MunucrtepctBa mpocBerieHus Poccuiickoit denepanuu (MPOTOKOA OT 3 aexadps
2019 r. No [TK4gBH).
Heau nzyuyenust Gpu3uKu:

IpPHOOPETCHUE HHTEpeca M CTPEMIICHHS OOydYalIIuXCsd K HAyIHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTE;

pa3BUTHE TPEICTABICHUN O HAYYHOM METOJIe MO3HAaHUS M (DOPMUPOBAHHE
HCCJICIOBATEILCKOTO OTHOIIICHUS K OKPY KAIOITUM SBIICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

dbopMHupOBaHUE TPEACTABICHUNW O POAM (PU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MpeCTaBICHUM 0 BO3MOJKHBIX cdepax Oymyriei
npo¢eCCUOHATILHON JIeSITEIPHOCTH, CBS3aHHOW ¢ (DU3MKOM, IMOJATOTOBKA K
JanbHEHIIeMy 00y4eHHUIO B 3TOM HATPaBIICHUH.

JlocTrkeHre 3TUX 1Lejield MporpaMMel Mo (PU3UKe Ha YPOBHE OCHOBHOTO OOILEr0O
00pa3oBaHus 00ECIIEUNBALCTCS PEIICHUEM CIICTYIONINX 3a1a4:

nprOOpEeTeHNE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MpUOOPETECHUE YMEHHI ONMUCHIBATH U OOBSICHITH (PU3NUECKUE SIBICHUS C
HCITOJTh30BAHUEM TTOTYUCHHBIX 3HAHHH;

OCBOCHHME METOJIOB PEIIEHUsS TMPOCTEHIIMX pacu€THBIX 3a7a4 C
UCIIOJIb30BaHUEM busznuecKux MOJICIICH, TBOPYECKUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHEC YMEHUH HAOMIOAATh MPUPOIHBIC SBJICHUS W BBITIOJHSATH OIIBITHI,
nabopatopHble  pabOThl U AKCHEPUMEHTANbHBIC  MCCIEIOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ WHpOpMaNKe (GU3NIECKOTO ConepKaHus,
BKJIFOYasi WH(OpPMAIMIO O COBPEMEHHBIX JOCTIDKCHHSIX (U3WKH, aHAIN3 U
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO cdepaMu NMpodecCUOHATBHON NEeATEIbHOCTH, CBI3aHHBIMU C
(bu3HKOI, 1 COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAHHBIMU HA JIOCTHUKEHUSIX
¢bu3nUecKoi HayKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

obpazoBaHus oTBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeeNm0), B 8
Kiacce — 68 yacoB (2 yaca B Hemenwo), B 9 knacce — 102 yaca (3 yaca B HeIel0).

[Ipeanaraemplii B mporpamme 1o (QuU3uKe MepeyeHb JIabOpaTOpHBIX pabdoT U
OMBITOB HOCUT PEKOMEHJIATEIbHBIN XapakTep, YYUTENb JeNaeT BbIOOP MpPOBEICHUSA
1abopaTOpHBIX pabOT W OMBITOB C YYETOM WHAWBUAYAIBHBIX OCOOCHHOCTEH



oOyJaromuxcsi, CIUCKa HKCIEPUMEHTAJIbHBIX 33JaHUN, TpPEIaraéMblX B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOTI'0 3K3aM€eHa 10 (pU3UKE.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

@®uszuka — Hayka o mnpupone. SBimeHuss npuponpl. Duznueckue SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuyuHbL. M3Mepenue Qusnueckux BenuuuH. Duznmyeckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢usuka wu [gpyrue ecTeCTBEHHbIE HAyKd M3y4aloT IMPUPOAY.
EcTecTBeHHOHAyuUHBIE METOJ TO3HAHUS: HAOIIOJEHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJBIKEHUE TUIOTE3, HKCIIEPUMEHT I10 MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmrotaemMoro sipiieHus. Onucanne GU3NYECKUX SBICHUN C TTOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUSI.

2. @usndeckue nNpuOOPHl U TpoLEaypa MPSMBIX HW3MEPEHHM aHAOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHue LEHBI IeCHUs IIKaIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TE.

5. M3Mepenue Ttemreparypbl IpH MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaT4YhKa TEMIEPaTyphbl.

6. IlpoBenenue wucciienoBaHusl IO MPOBEPKE THUIIOTE3bl: JAIBHOCTH ITOJETA
IIapvKa, MyHIEHHOTO TOPU30HTAIBHO, TE€M OOJIbIIe, YeM OOJIbIlle BHICOTA
mycKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BelecTBa: AaTOMbl M MOJIEKYJbl, HUX pa3Mepbl. OIMbITHI,

JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactull BemiecTBa. CBs3b CKOPOCTH JABUWIKEHMS YACTHUI[ C
temnepaTypoil. bpoyHoBckoe mgBwkenue, auddysus. BzaumopeiicTBue dYacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH M TBEPABIX
(kpuctamnuyecknx) Ted. B3auMoCBsI3b MEXJy CBONCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHSL.

2. Habmonenue nuddysumn.



3. HaGmronenue siBiieHnid, 0OBSICHIIONUXCS MPUTSHKEHUEM W OTTAIKHBAHUEM
YaCTUIL BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.
Mexannueckoe JABWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsii CKOpOCTb IIPU HEPAaBHOMEPHOM JBHKEHMH. Pacyér mytu wu
BPEMEHU JABUKEHHS.
SBnenue wHepuuu. 3aKOH HWHEpUHUH. B3auMoOJelCcTBHE TeEN KaK NPUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca kak Mepa HHEPTHOCTH TeJia. [ImoTHOCTH
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.
Cuia Kak XapakTepUCTHKa B3auMoOJeWcTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3MmepeHne cuibl C MOMOIIBK) JUHAMOMETpA. SIBJIEHUE TATOTEHUS W CHJIA
TsokecT. Cuna TshKecTH Ha Apyrux IuaHerax. Bec tema. HeBecomocts. Croxenue
CWJI, HAIIPaBJICHHBIX IO OJHOW mpsimMoil. PaBHoxelncTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUeE B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4YeCKOro ABMKEHHUS Tela.
2. HM3mepeHune CKOpOCTH MPSIMOJMHENHOTO IBUKECHUSI.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenenieHHEe CKOPOCTH PABHOMEPHOrO ABUXKEHHUS (IIApUKa B KUIAKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).

2. OmpepneneHue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa [0
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmBITHI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh pacTshkeHus (aedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTHb CHJIBI TPEHHUSA CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

HNasnenue. CriocoObl YMEHBINIEHUS W yBEJIWYEHUs naBieHus. J[aBneHwe rasa.
3aBUCUMOCTh JaBJieHHUs Ta3za OT oO0bEéma, Temmeparypsl. Ilepenaua naBiieHHs
TBEPABIMUA TEJIAMH, JKUAKOCTAMH M ra3amu. 3akoH [lackansa. IlHeBMatnueckue



MalllMHBI. 3aBHCHMOCTH JaBJICHUA XUAKOCTH OT FJIY6I/IHI>I. FI/II[pOCTaTI/I‘-IeCKI/Iﬁ

napagokc. CooOuaromuecs: cocyibl. [ napaBiInuecKue MEXaHU3MBbl.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYHHBI CYIIECTBOBAHMS
BOo3AylmHOW o6onouku 3emnu. OmnbiT Toppuuennu. M3mepenne armocgepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOIO JABJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuGops! 15 U3MEpEeHHUss aTMOCPEPHOTO J1aBIICHUSI.

JlelicTBUE KXUIAKOCTH M ra3a Ha MOIPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TeEMIEpaTyphl.

[Iepenava naBiieHUs )KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JTABIICHHS.

3aBUCHMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00bEMA NOTPYKEHHON YaCTH Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcnoBue 11aBaHus TEN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOUICHHUS MJOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa.

OmnpeneneHue  BBHITAJIKMBAIONICH  CWJIbI,  JCWCTBYIOIIEH HaA  Telo,
IOIPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEN CHUJIBI, IEUCTBYIOLIEN HA TEJIO B
AKHUIKOCTH, OT MacChl TeNa.

OneITEl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TENO B KHAKOCTH, OT 00BEMaA MOTPYKEHHOU B KUIKOCTH
YacTHU T€Ja ¥ OT INIOTHOCTU KUJIKOCTH.

KoncTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHHE JIOJKH U ONPEAEIICHUE
€€ rpy30N0AbEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.
Mexanudeckas pabota. MOIIHOCTb.
[IpocTeie MexaHWU3MBI: pblUar, OJOK, HaKJIOHHas IIOCKOCTh. IIpaBuiio

paBHOBecHsl prluara. IIpuMeHeHne npaBuiia paBHOBECUS pblyara K 0JIOKy. «30510To€
npasmiioy» mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U

TCXHUKEC.



Mexannueckass dHeprusd. KuHeTudeckas W INOTEHUHMAIBbHAs  DHEPIUs.
[IpeBpalieHre OAHOTO BHJIa MEXaHUYECKOW SHEPIHHM B APYroi. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenve pabOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JIBIKEHUH TeEJNa IO

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECHS pblUara.

3. Uzmepenue KII/I HaKITOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KIIACC

Paszpnes 6. TerioBbie AiBJICHUA.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISPHO-KMHETUYECKOW TEOPUHM  CTPOCHUS
BemecTBa. Macca M pasmMepel aroMOB M MOJIEKYJ. OIBITBHI, MOATBEPKIAAIOIINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenn TBEPIOro, >KHMIKOIO M Ta3000pa3HOTO COCTOSHUM  BEIECTBA.
Kpucrannuueckue u amopgubie tena. OObsSICHEHHE CBONCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJEKYISIPHO-KUHETUYECKON TEOPHHU.
CMaunBaHMe U KanWUIIPHBIE SBIEHUS. TEIIoBOe pacliMpeHUe U CKaTHE.

Temneparypa. CBA3p TemMmeparypsl CO CKOpPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BrHyTpeHHsss oHeprus. CnocoObl H3MEHEHHs] BHYTPEHHEH DSHEpIUu:
TerJionepeaaya U coBepllieHne padoTsl. Buapl Temnonepeaaun: TEIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHHE.

KonnuectBo TemnoTel. YjenbHas TEIUVIOEMKOCTh BelIeCTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIJIOBOro OanaHca. [1naBnenue u orBepieBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa ruiaieHus. [lapooOpa3zoBanue u
koHgeHcauusa. Mcnapenne. Kumnenuwe. VYaenbHas Temiora napooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUSI OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxHocTts Bo3myXa.

DOHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPAHUS.

[Ipunuunelr pabotel TermoBbix nBurareneil KIIJ rtemmoBoro aBuratesns.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAaHEHMSI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHSL.

2. Habmonenue nuddyszun.

3. HaOmroneHue siBjaeHUI cMauylBaHUs U KaWUISIPHBIX SIBJICHU.

4. HaGmromeHue TEmIOBOro paciupeHus Tell.



5. V3MeHeHne maBieHWs Ta3a NpU WU3MEHEHHH O0BEMa W HarpeBaHWUU WU

OXJIAKJICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHL.

Bue! Tenmonepenayu.

OxnaxxaeHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHSITHUMHU CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11. HabmroneHue kumneHusl.

12. HabmroaeHue mocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Mojiesn TEIUIOBBIX JBUTATEIICH.

Jlabopamopnwie padbomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel MO HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B, XKUIKOCTEH U
TBEPABIX TEII.

4. OmpenerneHue JaBJICHUS BO3IyXa B OAJIOHE HITTPUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/AyXa OT €ro o0bheéMa
Y HarpeBaHUs WU OXJIAKICHUS.

6. IIpoBepka rumoTessl JMHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOWKA KUJKOCTH B
TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyphl.

7. HaGnroneHue wu3MeHEHUs BHYTPEHHEW OJHEpruM Tejla B pe3yjbTare

6
7.
8.
9

TEerIonepeaaur U paboThl BHEITHUX CHUJL.

8. HccrnemoBanue sBIEHUS TEINIOOOMEHA TIPU CMEIIMBAHUM XOJIOAHOW U

ropsityer BOJBI.

9. OmnpezaeneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU MPHU TEINIOOOMEHE

C HarpeThIM METAJIMYECKUM ITUIUHIPOM.

10. OnpeneneHne yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca HCapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. Onpenenenne yaeabHON TeIIOThI IUIABJICHUS JIbA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IEKTpUYECKUX 3apsiaoB. B3aumoneiicTBue
3apsKeHHBIX Tell. 3akoH KyiioHa (3aBUCHMOCTH CHIIBI B3AaMMOJICHCTBHSI 3aPSAKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIaMH ).

Onektpudeckoe mnose. Hanpsok€HHOCTh 3nekTpudeckoro mons. [IpuHiun
CYyHEPHO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »iekTpudecKkux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenue aromMa. [TpoBOAHUKY U AUAIEKTPUKHU. 3aKOH COXPAHEHUS 3JICKTPUUECKOTO
3apsaa.



DONEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHMUS JJIEKTPHUYECKOTO TOKA.
HNcTOuyHUMKN TIOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUJKOCTSIX U ra3ax.

Onektpuueckass  nenb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpPsKEHUE.
ComnpoTuBiieHHE POBOAHUKA. Y IETbHOE CONPOTHUBICHUE BENIECTBA. 3aKOH OMa s
yuacTtka uenu. [locimenoBarenbHOe U apauieibHOE COCTUHEHNE IPOBOJHUKOB.

Pabota w© MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jxoyns—JleHna.
DNEeKTpUYECKUEe LIEU U MOTPEOUTENN IIEKTpUUecKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHBIE MarHUTHl. B3auMoaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoOE
noje. MarauTHOE 1oJie 3eMJIM U €ro 3Ha4YeHUE JUIs )KU3HU Ha 3emiie. OnbIT DpcTena.
MarHuTtHoe 1oJj€e JIEKTPUIECKOro Toka. [I[pruMeHeHne 3MeKTpOMarHuToB B TEXHUKE.
JlelicTBUE MAarHMUTHOrO TIOJsi Ha MPOBOAHUK C TOKOM. OIJIEKTPOJBUIATENb
MIOCTOSIHHOTO ~ TOKa.  Mcmosb30BaHHWE  BJIEKTPOABUTATENEM B TEXHUYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Dapanes. SBneHue >MeKTpOMarHUTHOM MHAyKIMU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 MOJTYYEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMHN Ha BO30OHOBIISIEMbIX HCTOYHHKAX SHEPTHH.

Jlemoncmpayuu.

DIIeKTpU3aLUs TEJL.
JIBa poja 2JIEKTPUYECKUX 3apsiIOB U B3aMMOJICHCTBUE 3apSKEHHBIX TeEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeWCTBHS DIEKTPUIECKOTO TOKA.
. DJIEKTPUUYECKHUI TOK B KHUJKOCTH.
. I'a30BbIl paszpsm.
. I3MepeHue cuiibl Toka aMIepMeETPOM.
. I3MepeHne 37eKTpUIeCKOro HanpsKeHUsI BOJIBTMETPOM.
. Peocrar u marasuH cONpOTHUBIIEHUN.
. B3aumoeicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXHOCTH Pa3/IeJICHUs MOJIOCOB MAarHuTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MaruutHoe noje Toka. DJIeKTPOMarHur.
. [lelicTBuE MarHMTHOTO MOJISL HA MPOBOAHUK C TOKOM.
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21.
22.
23.
24.

25.

DNEeKTPOABUTATEINb TOCTOSTHHOIO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIWU.

Omneitel @apagnes.

3aBUCUMOCTh HAIIPaBJICHUS HHIAYKIHUOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUSI.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIOACHUIO JJICKTPU3AIMU TEJ MHAYKIHMEH U IpHU

COIIPUKOCHOBEHUH.
HccnenoBanue IOEHUCTBUA  DJIEKTPUYECKOIO IIOJII HA IMPOBOJHUKU H
TUDJIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryampoBaHne HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnebITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTHUBIICHUS
IPOBOJHUKA OT €r0 JUIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTepHaIa.
IIpoBepka mpaBwiIa CIHOXKEHUS HANPSDKEHUW TPU  MIOCIEI0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna sl CWIbl TOKA IPU MAPAJUIENBHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI EKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 pe3ucTop.
OnpeneneHrne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBaHre MarHUTHOTO B3aUMO/ICMCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOrO MOJIs MOCTOSIHHBIX MArHUTOB MPU UX O0BEAUHEHUH U
pa3aciICHUN.

HccnenoBanue nercTBUs JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnebITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH
C TOKOM M MAarHuTa OT CHJIbI TOKA U HaIlpaBJIEHUS TOKA B KATYLIKE.
N3yuenue AeiicTBUS MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
KoHcTpyrpoBanue u uzyueHue paboThl AIEKTPOIBUTATENS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKHU.

OneITl MO UCCIENOBAHUIO SABJICHHUS AJIEKTPOMATHUTHOM HMHIYKIIHH:
UCCJIEI0BAHNE U3MEHEHUI 3HAUYEHNS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KUIIACC



Pasznen 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe JABWkeHue. MarepuanbHas Touka. Cuctema  OTCU€Ta.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWXEHUS. PaBHOMEpHOE MNPSAMOJIUHEITHOE
nBkeHue. HepaBHOMEpHOE NpsMoOJIMHENTHOE ABMKeHHE. CpenHsss U MIHOBEHHAas
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHerHHoe aBumxkeHue. (CBoOoaHOE
najenue. OnbiTel ["anues.

PaBHOMepHOE nABWXXEHHE MO OKpY>KHOCTH. [lepuon u yacroTa oOpaiieHus.
JIuneliHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IIepsriit 3akoH HproroHa. Bropoii 3axkoH Herorona. Tperui 3akoH HproToHa.
[IpyHIMI Cynepno3uInn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS MIOKOS, APYTUE BUJIBI TPEHUS.

Cunma TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOJIHOIO
najgeHus. JIBmkenume manHer Bokpyr Connna. IlepBasg kocmmyeckas CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUkKU. AOCOJIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne umnyibca. Mynbc cuiibl. 3aKOH COXpaHEHUS
MMIyJbCca. PeakTMBHOE NBUKEHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cuil TSKECTH, yIPYrOCTH, TPEHHUS.
Csizp sHeprun u  pabotel. [loTeHimanpHash JHEprus Tena, MOAHATOTO HaJ
IMOBEPXHOCTHIO 3eMiM. [loTeHImanbpHas SHeprus Cxarou NnpyxuHbl. KnHeTtnueckas
sHeprusi. TeopeMa O KMHETHYECKOW IHEPTHH. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauyuu.

1. HabnromeHne MeXaHUYECKOTO JBMIKEHHUS Tela OTHOCHUTEIBHO Pa3HBIX TET

OTCYETA.

2. CpaBHeHME TIyT€d M TpPaeKTOPHWIl ABMKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenre CKkOpoCTH U YCKOPEHUS MPSIMOJIMHEHOTO IBUKECHMUS.

HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBmXeHUS Tella 1Mo OKPYKHOCTH.

HaOmronenne MexaHW4YeCcKuX SIBJICHUM, MPOUCXOJAIIUX B CHUCTEME OTCU&Ta

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUHU OTHOCHUTEIIBHO

KaOuHeTa (PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHMS Tela OT Macchl Tejla U JEHCTBYIOLIEH Ha HEro
CHUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.
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9.

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

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ileperaua umIrynbpca npy B3anMOJIECUCTBUU TEN.

[IpeoOpa3zoBaHus SJHEPTUH NPU B3aUMOIECHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU MTPU CBOOOAHOM I1aICHUU.
CoxpaHeHHe MEXaHWYECKON DHEPIUM IpU JIBW)KCHHUM Teja I0J JIEHCTBHEM
IPYXUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

10.

11.

KoncTtpyupoBanue Tpakta Jjisi pa3roHa W JaJIbHEHIIEro pPaBHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJICHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBXKEHUs Opycka WM JIBMKCHHS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsS Tejda TPU PaBHOYCKOPEHHOM JIBUKEHUU IO
HaKJIOHHOW IUIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TYyTH OT BPEMEHU MNPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUU Oe€3
HayaJbHOM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI  TPEHUS CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue ko uIeHTa TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Ornpenenenue paboThl CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBHXKCHUU TeJia IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenve pabOTBl CWIBI  YIOPYrOCTH TMpPU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS IHEPTUH.

Pa3nen 9. MexannuyecKkue KoJie0aHUA M BOJIHBI.
KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTCPUCTUKH KOJICOAHWM: TIEPHOI,

4acToTa, aMIUINTyZa. MaTremMaTH4eCKUui W MpYKUHHBIM MasTHUKHU. IIpeBpainenue
SHEPTUU MPH KOJIeOATETLHOM JIBHXKEHHH.

3aryxaromue Kosie0aHusl. BbIHyX1eHHBIE Kosie0aHusl. Pe3onanc.
Mexanuueckue BojiHbl. CBOKCTBa MEXaHUYECKUX BOJH. IIpoosibHBIE U MIOTIEpEeYHbIE
BOJHBI. JIMHA BOJHBI U CKOPOCTH €€ pacnpocTpaHeHus. MeXaHW4ecKue BOJIHBI B
TBEPIOM TeJIe, CEHCMUYECKNE BOJIHBI.



3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTpaxenue 3Byka. MHGpa3Byk u
YIIbTPa3BYK.

JHemoncmpayuu.

1. HaGmronenue kosiebaHui Ted MOA JEWCTBHEM CHJIbI TSDKECTH U CHIIBI
yIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmoienne BeIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.
PacnipocTpaneHnue npoaoiabHbIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomel u onvimol.
1. Omnpenenenre 4acTOTHl U MEpUO/Ia KOJIeOaHNI MaTEMaTHIECKOTO MasSTHUKA.
2. OmnpeneneHue 4acToThl U IIepro/ia KoieOaHui NpyKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IEepuojJia KoJeOaHWM MOJBELICHHOIO K HHUTH

rpy3a OT JJIMHBI HUTH.
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4. WccnenoBaHue 3aBUCUMOCTH Teproa KojaeOaHu Mpy>KMHHOTO MasiTHUKA OT
Macchl Ipys3a.
5. IlpoBepka HE3aBUCUMOCTH TepHOjJia KojeOaHUN Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OnbITBI,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOHOTO MaIeHUS.
Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE ToJIE. DJIEKTPOMArHUTHBIE BOJIHBL. CaoiicTBa
AIEKTPOMArHuTHhIX BOJH. [llkama 3JeKTpOMarHUTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DnekTpoMaruuTHasi npupoaa cBera. CkopocTh cBera. BonHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. M3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHIBHOTO
TenedoHa.
Pa3nen 11. CBeroBbIe ABJICHHUS.
JlyueBas monenb cBera. ctounuku ceera. [IpsMonuHeniHOe pacnpocTpaHeHne
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cBeta. I[lnockoe 3epkano. 3akoH
OTpa)KEHUSI CBETA.



[Ipenomnenue cBeTa. 3akoH mpenomiieHHs cBera. [lodHOEe BHYTpeHHee
oTpakeHue cBeTa. Vcronp30BaHre TIOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xon nydeit B nuH3e. OnTuyeckas cuctema Qgoroamnmnapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenue Oenoro cBerta B croekrp. Onbeitel Hbtorona. Croxenue
CIEKTpaJIbHBIX I[BETOB. Jlrciepcus cBeTa.

Jlemoncmpayuu.
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IIpssMoNMHEHOE PacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecknuii CBETOBOJ.

Xox mydeii B cOOUparomieit JInH3e.

Xoq Iy4yer B pacCEenBAIOIIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens Tinasza.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yeHune 6em0ro CBETA IPH CIIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimol.

1.

WccnegoBanne 3aBUCMMOCTH yrjla OTPa)KEHHS CBETOBOTO Jiydya OT yrja
najcHus.

N3yuenune xapakTepucTUK N300paKeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila MPEIOMJICHUS CBETOBOTO Jiyda OT yrija
MaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

[Tomy4yenue n300pakeHn ¢ TOMOIIBI0 COOMPAOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOW CHUIIBI COOMpAFOIICH
JIUH3HIL.

OMnBITHI TIO PA3JIOKCHHUIO OSIOTO CBETA B CIICKTP.

OnbITEl TIO BOCIHPHUATHIO IIBETA TMPEAMETOB NMPU WX HAOTIOICHUU depes
IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Oneitel Pezepdopna u mnnanerapHas mozenb aroma. Mopenb aroma bopa.
Hcnyckanue u noriyomenue ceeta atoMoM. KBanTtsl. JIMHedaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hykinonnas Mmogens atoMHOro siapa. M3zoromnsl. PannoakTuBHbIe NpeBpalicHusI.
Ilepnon nmosrypacriaia aTOMHBIX SAED.



AnepHbie peakuuu. 3aKOHBI COXPAaHEHUs 3apsAJIOBOTO UM MacCOBOTO YMCEl.
OHeprusi CBA3U aTOMHBIX sifep. CBsi3b Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun CostHIa U 3BE3 .

Anepnas sHepreruka. JleWcTBUS pPaAMOAKTUBHBIX W3IYyYCHUN HAa IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYYEHUS U MOTJIOMICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopoja.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE PHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH

(o goTorpadusim).

3. H3mepenue paaroakTUBHOTO GoHa.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINY MOTYJIb MPEIHA3HAUCH JJIsi CUCTEMATH3aIlluu U
00001IeHNs TPEIMETHOTO COJACPKAHUS U OMNbITAa JEATEIIBHOCTH, MPUOOPETEHHOTO
MpU HU3Y4YEHUU BCEro Kypca (U3MKH, a TaKke JJs MOJATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMCHY IO (HU3HMKe JJid OO0ydJaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN TIPEeIMET.

[Ipy W3yyeHHH NaHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BHJbI
JEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JIOCTHIXKEHHE MPEIMETHBIX WU
METaNpeIMETHBIX  IUJIAHUPYEMBIX  Pe3yJabTaToB  0O0yudeHus,  GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABI W TEXHUKH, OBJIAJCHHE YMCHHUSIMH OOBSICHATH (U3MUECKUE
SBJICHUS, TPUMEHSIA TOJy4YeHHBbIE 3HAHUS, pemarh 3a7a4d, B TOM 4YHCIE
Ka4eCTBEHHBIC U IKCIIEPUMEHTAJILHBIC.

[TpyuHIMIIHATBHO AEATEILHOCTHBIM XapaKTEep AAHHOTO pa3/iesia PeaTu3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIIUECS BBITIONHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:

Ha OCHOBE TMOJY4YEHHBIX 3HAHWM pacro3HaBaTh W HAYYHO OOBSICHATH
(bu3rnyeckue SBJICHUS B OKPYKaloIel MPUPO/Ie U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJbl UCCIEAOBaHUS (DU3UYECKUX SIBICHUN, B TOM
YuCJe AJ1sl IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI Ham0oOJiee€ BAXKHBIX JOCTWIKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HAmpuMep, MPAKTUYECKOTO HCMOJb30BAHUS PA3JIMYHBIX HCTOYHUKOB



SHEPIrUM HA OCHOBE 3aKOHA IPEBPAIICHMS M COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPTHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3uKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy

oOyuaromierocsi OyayT chopMupoBaHBbI CJEAYIOIIME JIUYHOCTHBIE pE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- MPOSIBIICHHE WHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSHHMIO POCCHUCKOMN
bu3nYecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKJIC€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMU
busuKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THUECKUX MPUHIHUIIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

- BOCIIPUATHE ICTETUYECKUX KAdeCTB (DM3MUECKOM HayKu: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HAHME [IEHHOCTU (PU3NYECKON HayKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaJKHEWUILIEW COCTABISAIOIEN KYJIbTYpPHI;

- pa3BUTHME HAy4YHOW JI0003HATEIBLHOCTH, HHTEpPEca K HCCIIeN0BATEIHCKOMN
JEATEIIbHOCTH;

5) popMuUpPOBaAHUA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

- OCO3HAaHME IIEHHOCTH Oe3omacHOro o0pa3a >KHM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOIO TIOBEACHHS Ha
TpaHCIIOPTE, Ha JOporax, C JJIEKTPUYECKUM U TEIJIOBBIM OOOpYIOBaHHWEM B
JIOMAIITHUX YCIIOBHUSIX;

- chOpMUPOBAHHOCTbH HaBBIKA pe(dIICKCUH, TPU3HAHUE CBOETO IIpaBa Ha OIIUOKY U
TaKOro K€ IpaBa y Ipyroro 4eioBeKa;

6) TPy10BOIr0 BOCIIUTAHMS:

- AKTMBHOE YYacTh€ B pEIICHUM MPaKTHYEeCKUX 3a7ady (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alluy, ropoa, Kpasi) TEXHOJOTHYECKONH U COLMAIbHON
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMI;

- UHTEpeC K MPaKTUYECKOMY HU3YUYEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIMTAHMS



- OpHEHTalus Ha NpUMEHEHHE (U3MUECKUX 3HAHUW Jid pelleHus 3anad B
o0JacTh OKpYXKaroIlel cpenbl, IJIaHUPOBAHUS TOCTYNIKOB M OIICHKH HX
BO3MOKHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEHW CPEJIbI;

e - OCO3HaHHUE TIJ00AJLHOTO XapakTepa HKOJOTHMYECKHUX IpoOJieM M TyTed ux
pelieHus;

e 8) ajanranumM K HU3MEHSIOIIMMCH YCJIOBUSIM COLUAJIBHON W NPHPOIHOU
cpeabl:

e - IOTPEOHOCTH BO B3aMMOJICHCTBUM IIPU BBIIIOJIHEHUN UCCIIEI0BAHUI U IPOEKTOB
(u3nYECKOIl HAaIIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

e - TOBBIUICHUE YPOBHSI CBOEH KOMIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
NeSATEIbHOCTD;

e - MOTPEOHOCTHh B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4YHCIIE (POPMYIHPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHUE Ne(PULIUTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEW B 00JACTH
busuky;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUHN HOBBIX (PM3HUECKUX 3HAHUM;

e - CTpPEMJICHHWE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U NMPUPOABI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCTOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OILECHKAa CBOMX JIEMCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAIOLIYIO CpeELNy,
BO3MOYKHBIX [JI00AIbHBIX OCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHUS MporpaMMbl 1O (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOydvatomierocs OyayT chOpPMHPOBAHBI  MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHUCTBUS,
KOMMYHHUKATHUBHBIC ~ yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jioruyeckue AeMCTBUA:

e BBIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHBbICE TMPU3HAKH OOBEKTOB
(ssBIEHUN);

e YCTaHABJIWBATh CYIICCTBEHHBIM NpHU3HAK KJacCH(PUKAIIUHA, OCHOBAHMS IS
000011IeHNS U CpAaBHEHUS,

e BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHHUSIM;

e BBISBIATh NPUYUHHO-CJICICTBEHHBIE CBSI3UM MPU M3YYCHUH (HUINUECKUX
SIBJICHUW U MPOLIECCOB, JI€JIaTh BBIBOJIbI C HUCIIOJIb30BaHUEM JICIYKTHUBHBIX U



WHAYKTUBHBIX YMO3AKJIIOUEHUN, BBIIBUTATh THUIIOTE3bI O B3aUMOCBSI3SAX
(bU3HUECKNX BETNYNH;

CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelieHus yueOHOW (u3ndecKoi 3agadu
(cpaBHeHHE  HECKOJBKMX  BapuUaHTOB  peUIeHHs, BBHIOOp  Hamboiee
HOJXOJAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS .

HCIIOJIB30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXHBIN
bu3MUeCcKUil  SKCIEPUMEHT, HeOOJbIIOE HCclieoBaHuE (U3UUECKOTO
SBJICHHSI,

OLICHUBATh Ha MPUMEHUMOCTb U TIOCTOBEPHOCTh MH(POPMALIHIO, TOJIYUEHHYIO
B X0/JI€ UCCJIEAOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaMm
IPOBEAEHHOIO HAOJIO/IEHUS, OIBITA, UCCIICJOBAHMUS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JAJIbHEWIIEe  pa3BUTHE  (PUBHYECKHX
MIPOLIECCOB, a TaK€ BBIABUTAThH MPEATNON0KEHHUSI 00 MX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

PabGora ¢ nndpopmanueii:

OPUMEHATh Pa3JIMYHbIE METOJbI, NHCTPYMEHTBI M 3alpOChl IIPU IMOUCKE U
orOope HMH(OpPMalMKM WM JaHHBIX C YYETOM MpPEAJIOKEHHOW Yy4yeOHOH
dbu3uyecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IMpECTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAaJbHYIO  (QOpMy  MpeICTaBICHUS
MH(}OpMaAUKU U WUTIOCTPUPOBATH pelIaeMble 3a7a4l HECIOKHBIMU CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMHU.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeCTBHA:

B Xoje O0OCyXaeHHs y4eOHOro maTepuala, pe3yibTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYNIECTBY 00CYXIaeMOil TEMbI U
BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha pEIICHWE 3aJauyd U TOJACpPKaHHE
0J1aroxe1aTeIbHOCTH OOIICHNUS;

COTIOCTABJIATH CBOM CYXKJIEHUS C CYKICHUSIMH IPYTHMX YYaCTHUKOB TUANIOTra,
oOHapyXUBaTh pa3IMYMe U CXOACTBO MO3UIIMII;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHhMEHHBIX TEKCTaX;

NyOIMYHO NPEICTABISATh PE3YJIbTaThl BBIIOJIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpuMEHTA, UCCIIEJOBAHUS, TPOEKTA);

MOHUMATh M UCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaTbHOM
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;



NPUHUMATh eI COBMECTHOH JESATEITbHOCTH, OPTaHU30BBIBATh JIEHCTBHSI IO
e€ TOCTI)KEHHIO: PACTIPeNIeNIATh PO, 00CYKAAaTh MPOIECCH U PE3YNIbTaThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOKO 4YacTh Pa0OTHI, JOCTUTAsh KadyeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIPaBICHUIO U KOOPIMHUPYS CBOHM JCHCTBUS C APYTHUMHU YICHAMU
KOMAH/IbL;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
CaMOCTOSITEIEHO C(OPMYITUPOBAHHBIM YYaCTHHKAMU B3aHMOJICHCTBUSI.

PerJIﬂTI/IBHble YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIUSIX, TPEOYIOIINX IS
pereHus GU3NIeCKIX 3HAHUH;

OpPHMEHTHUPOBAThCA B  PA3IMYHBIX  MOAXOJAX TMPUHATHA  pEIICHUMN
(MHAMBUAYAJbHOE, TPHUHATHE PEIICHUS B TPyIIe, MPUHATHE pelIeHUuN
TPYIIION);

CaMOCTOSTEIIEHO COCTABIISITh AJITOPUTM pEIIeHUsS (PU3NUECKOW 3aJaud WA
IJIaHa MCCTEOBAaHUSI C YYE€TOM HUMEIOMIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BApUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U MpejiaraTh IjiaH €€ U3MEHEHHUS;
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMS)  pe3yJbTaTOB
JesITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(u3HUECKOro HCClIeJOBaHUS WU IIPOEKTA) Ha OCHOBE HOBBIX 0OCTOSATENLCTB,
U3MEHHMBIIMXCS  CUTYyallMil,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKILIUX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPyroro;
NpU3HABATH CBOE MPABO Ha OMIMOKY MpPH pelIeHUH (PU3NUECKUX 3a/1ad W B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 Kjaacce mpeaMETHbIC pe3yibTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAOIIUXCSI YMEHHIA:



WCIIOJIH30BATh MOHATHS: (DU3UYECKHE U XUMHUYECKHUE SIBJICHUS, HAOIIOICHUE,
AKCIEPUMEHT, MOJIEJ]Ib, THIOTE3a, €AUHUIIBI (PU3MUYECKUX BEIUYHUH, aTOM,
MOJIEKYJla, arperatHble  COCTOSHHMS  BemiecTBa  (TBEpHOE,  KHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKOoe JABMKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ynpyras, IiacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,
pasnuyath sBiacHUS (auddys3us, TEIUIOBOE IBMKEHUE YACTHIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKCHHE,  HEpPaBHOMEPHOE  JBIDKEHUE,  HUHEpIus,
B3aMMOJICUCTBHE TEJ, pPaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OChIO
BpallleHUs, TIepeaada JaBJICHUSI TBEPIBIMU TEIIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JaBlieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS MEXaHUYECKON
SHEPruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3UYECKUX  SBICHUNA B
OKpY)KaloOllleM MHUpE, B TOM 4YHCle (Pu3nueckue SBICHUS B TPUPOJIE:
MPUMEPHI JBIKCHUSI C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM W HEXHBOU
npupoje, IEUCTBUE CWIbI TPEHUS B TMPUPOJAE U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUS Ha JKUBOW OpPraHW3M, IUIaBaHWE PBIO, pblYard B
TEJe 4YeNoBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OTUCHIBATh M3YUYEHHBIC CBOMCTBA Tel U (PU3WUYECKHUE SIBJIICHUS, UCIOJIb3Ys
dbu3uYecKre BEIMUMHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMs, IyTh,
CKOpPOCTb, CPEAHSIsI CKOPOCTb, CHJIa YIPYTOCTH, CUJa TSKECTH, BEC Tela,
CUJia TPEHUs, JaBlIeHHE (TBEPAOTO Tenla, )KUAKOCTH, Ta3a), BHITAJKUBAOIIAS
cuja, MeXaHuueckas paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QGUIIMEHT TI0JIE3HOTO JEHCTBUSL MEXaHHU3MOB, KHUHETHYECKass |
MOTEHUHAJIbHAS  JHEPrusl), NpPU OMNUCAHUM MPABUIBHO  TPaKTOBAaTh
(U3HYECKUII CMBICT WCIIOB3YEMbIX BEIMYMH, UX O003HAYEHUS W CIUHUIIBI
bu3UYECKNX BEJIWYMH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
bU3UYECKYI0 BEIMYMHY C JAPYTUMUA BeJIWYMHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOIIECCHI,
WCIIONB3Ys TMpaBuia CIOXKEHHS cuil (BIOJb OJHOM mMpsAmoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBECHsl pbluara (OJi0Ka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW PHEPruH,
Py ATOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA W 3alKCHIBATH €T0
MaTeMaTUYECKOE BBIPAKEHUE,

OOBSACHATH (PU3UYECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH



MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOrMYecKux
IaroB ¢ oOmopoid Ha 1-2 W3YYEHHBIX CBOMCTBA (DM3MUECKUX SBIICHUH,
(du3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a/1aud B 1—2 eWCTBUS, UCTIOJIb3YSI 3aKOHBI U (DOPMYJIbI,
CBsA3BIBaIONME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3alHUChIBaTh KPAaTKOE YCIOBHUE, IOACTABIATh (PU3NYECKHE BEIWYMHBI B
GopMynpl M TPOBOAUTH PACUETHl, HAXOAUTh CIPABOYHBIC JIaHHBIC,
HEoOXoNUMbIE  JJIS  pEHIeHWs  3ajad, OIEHUBATh  PEATUCTHUYHOCTh
MOJIY4YeHHON (PU3UYECKON BEIUYUHBI;

pacrno3HaBaTb MpOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MpPU [OMOIIU
(pU3HUECKUX METOOB, B OMHMCAHWM HMCCIIEOBAHUS BBIIACIATh MPOBEPSEMOE
MPEANOJIOoXKEeHNE (TUIIOTE3Y), pa3InyaTh U MHTEPIPETUPOBATH MOJTYyUYECHHBIN
pe3ynbTaT, HaXOJIUTh OIIMOKM B XOJ€ OIbITA, JENaTh BBIBOJBI IO €ro
pe3yJibTaTam;

MIPOBOJIUTH OMBITHI IO HAOIIOJEHUIO (DU3UUECKUX SBJICHUN WU PU3NYECKHUX
CBOMCTB Tel: (POpMyIUpOBaTH MPOBEPSEMBIC MPEANOJIOKEHUS, COOUpPaTh
YCTaHOBKY M3 MPEMJIOKEHHOTO0 00O0pYIOBaHHUS, 3alHUChIBaTh XOJ ONBITA U
(bopMyIHpOBaTH BHIBOIBI,

BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHHU, MacChl Tena, 00bhEMa,
CWIbl U TEMIIEPATypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX
MpuOOPOB, 3alUChIBaTh IOKa3aHUd MNPUOOPOB C YYETOM  3aJaHHOU
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3NUECKOW BETUYHMHBI OT
JIPYrol C UCIOJIb30BAHUEM TIPSMBIX HW3MEPECHUM (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBMIKYILErOCs Tela OT BPEMEHU JBUKECHHS TENA, CHIIBI TPEHUS
CKOJIBKEHHUs OT Beca Tella, KayecTBa OOpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAX CONPUKOCHOBEHHUS TEJI, CHJIBI
YOPYTOCTH OT YJJIMHEHUS TMPYKUHBI, BBITATKUBAIONIEH CHIIBI OT 00BEMA
MOTPYKEHHOM YaCTH TEJa U OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJlla, OT TIJIyOWMHBI, HA KOTOPYIO MOTPYXKEHO TeJlo, YCIOBUHI
IUIaBaHUsl Tell, YCJIOBUM paBHOBECHsS phluara U OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUH yU4€OHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBITIOIHSTH
U3MEPEHHUsI, CIEMys TMPEeIJIOKEHHOMY TIUIaHy, (DUKCHPOBATh PE3YJIbTAThHI
NOJIYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BHUJIE MPEAIOKEHHBIX
Ta0JMIl U TPaQUKOB, eJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;
IPOBOANTH KOCBEHHBIE H3MEpEHUsi (U3MUECKUX BEIUYUH (IJIOTHOCTD
BEILIECTBA KXUJAKOCTA U TBEPIOIO TEJA, CUJIa TPEHUS CKOJIBKEHHUS, 1aBICHUE
BO3/yXa, BBITAJKMBAIOIIAS CUJIA, JEUCTBYIOIIAs HAa TMOIPYKEHHOE B
KUAKOCTh T€J0, KOAP(HULIUEHT MOJE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB),



cienyss NPEMIOKEHHOW MHCTPYKUMU: TIPpU  BBIIOJHEHHH HM3MEPEHUI
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHE UCKOMOU
BEJIMYHHBI;

coOI0AaTh MpaBUJIa TEXHUKU OE30MaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

YKa3bIBaTh NPHUHLIMIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOMIAIOMIMECS COCYAbl, OapoMeTp, pbIyar,
HOJBUKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepu30BaTh  NPUHUUIBl  JCHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX onucaHus (B TOM YHUCIHE:
MOJAIIMIHAKY,  YCTPOMCTBO  BOJOMNPOBOAA, THAPABIMYECKUA  IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIOJb3Ysl 3HAHUS O
CBOMCTBAaX (pU3MYECKUX SIBJICHUI U HEOOXOAMMBbIE (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH PUMEPHI (HAXOIUTh MHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCIIONIb30BaHUs (DU3UYECKUX 3HAHUW B TOBCEAHEBHOM JKHU3HU  JJIA
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEeHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAKOIIEH CPEJIE;

OCYUIECTBJISITh OTOOpP HMCTOYHMKOB HWH(popmanuum B HHTepHere B
COOTBETCTBUM C 33/IaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLUXCS
3HAaHUH M NOYTEM CpaBHEHHUS Pa3IMYHBIX HCTOYHUKOB  BBIICNATH
UHpOpMAIMIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBOM MM MOXET OBITh
HEJI0OCTOBEPHOM;

MCIIOJIb30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TOIMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIPABOUYHbIE MaTEpHalIbl, PECYpChl
cetu MHTepHeT, BiageTp NpUEMAMU  KOHCIIEKTUPOBAHMS — TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHBbIE KpaTKWE MHUCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB MHGOpMAIMK (PU3NYECKOr0 COAEpPKaHUSA, B TOM
qyclie MyOJIMYHO JIeNIaTh KpaTKUe COOOIIEHUs O pe3yJbTaTax MPOEKTOB WU
y4eOHBIX HCCIENOBAaHUM, NMPHU 3TOM TIPAMOTHO MCIOIb30BaTh H3YYEHHBIH
NOHATUMHBIN ammapar Kypca (OUM3HMKH, COMPOBOXKAATh BBICTYIUICHHE
IIPE3CHTALUEN;

OpU BBINOJHEHUH YYEOHBIX IIPOEKTOB M HCCIENOBAHUN pacHpenessTh
003aHHOCTH B TIpPYyINIl€ B COOTBETCTBUU C IIOCTaBJIECHHBIMHU 3aJla4yaMU,
CIEIUTh 32 BBHIIOJHEHHEM IUIAHA JIEWCTBUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJA B  JCATENBHOCTb  TPYMIbI,  BBICTPAaWBATH
KOMMYHHUKaTHUBHOE B3aMMOJIEHCTBHE, yUUTHIBasi MHEHUE OKPYKAIOIIHX.



K xoniy oOyuenus B 8 kiacce mpeaMeTHbIC pe3yibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

HCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(HbIe TeJa, HACHIILIEHHBIM U HEHACBIILIEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEMIIepaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOW JBUTATENb, JEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, SJIEKTPUUYECKOE MO0JIE, MPOBOJHUKU M JTUAJIEKTPUKH,
HOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;

pa3nuuaTh SABJICHUS (TEIUIOBOE pAaCUIMPEHUE U CXaThe, TeIlonepenaya,
TEIJIOBOE PABHOBECHE, CMAauyuMBaHWE, KalWULIPHBIE SIBICHUS, HCIapeHHE,
KOHJIEHCAllMs, IUIaBJIE€HUE, KpUCTauM3auus (OTBEpAECBaHUE), KHUIICHUE,
Teronepeaaya (TemIonpOBOJHOCTb, KOHBEKIIMS, U3TyUYEHHUE), AIEKTPU3aLUs
TEJ, B3aUMOJCHCTBHE 3apsiiOB, NEHUCTBUS JJIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBHE MAarHuTOB, ACHCTBME MAarHUTHOIO IIOJISI HA
MPOBOJTHUK C TOKOM, 3JEKTPOMArHUTHAs MHIYKLHS) IO OIUCAHUIO HX
XapaKTEPHbIX CBOWCTB U HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX IaHHOE
(pu3HUECKOE SBIICHUE;

pacrno3HaBaThb  IPOSBIEHUE  W3YYEHHbIX  (DU3MUECKUX  SBJICHUH B
OKpY)XalollleM MHpe, B TOM 4HCIe (PU3MUECKHE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KANMWIISIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAIUIBI
B npupone, usnydeHue ConHLa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bI,
oOpa3oBaHH€ pOCHI, TyMaHa, WHEs, CHeEra, 3JEKTPUUYECKHUE SBJICHHUS B
atMoc(epe, FIEKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE IOJIe 3eMJIH,
apeld mosrocoB, pojib MAarHUTHOTO MOJIA JJI JKM3HU Ha 3emJie, MOJIIPHOE
CUSIHUE, [IPU ATOM NEPEBOJIUTH MPAKTHUUECKYIO 33/1auy B YU€OHYIO, BBIACIAThH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBJICHUN;

ONUCHIBAaTh M3YYECHHbIE CBOWCTBA TEN U (PU3UYECKUE SIBICHUS, HUCIIONb3YS
(¢u3nyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPIus, KOJIUYECTBO
TEIJIOTHI, yJIeJbHas TeIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIJIOTa IJIABJICHNUS,
ylleabHas TEIIoTa napooOpa3oBaHus, yJelbHAas TEIUIOTa CTOPAHUS TOILIMBA,
KO3 (DUIIMEHT TOJIE3HOTO ACHCTBUSL TEIJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIAYKHOCTh BO3/yXa, JJEKTPUYECKUH 3apsij, cuila TOKA, 3JIEKTPUUYECKOE
HaIpSDKEHUE, COINPOTHUBIICHHE IPOBOJHHKA, YAEJIBHOE COMNPOTUBIICHUE
BEIIECTBA, pabd0Ta M MOIIHOCTh 3JIEKTPUYECKOTO TOKa), NMPU OMHCAHUU
IOPaBWJIBHO TPaKTOBaTb (PU3MYECKUII CMBICI HCIHOJB3YEMBIX BEJIUYMH,
0003HAYECHUA M EAUHMIBI (PU3UYECKHX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C OPYTMMH BEJIWYHMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKkTepu30BaTh CBOMCTBa TeN, (U3HUECKUE SIBICHHS U MPOILECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KUHETUUYECKON Teopuun
CTPOEHHUS BEIECTBA, MPUHLHUII CYHEPIO3UIMU MOJed (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsjaa, 3akoH Oma Ui ydacTka LENH, 3aKOH
JLxoyns—JIeHna, 3aKk0H COXpaHEHHUs! SHEPIUH, IPU 3TOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMIUCHIBATH €0 MAaTEMaTHYECKOE BHIPAKEHNUE;
OOBSCHATH (PU3MYECKHE TMPOLIECChl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil NPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIIBIATH
NPUYUHHOCJIEICTBEHHbIE CBA3H, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX
IaroB ¢ Omopoil Ha 1—2 U3yYEeHHBIX CBOWCTBAa (PUBMYECKUX SIBJICHUH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 3a/1a4u B 2—3 IEUCTBHS, UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbL,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3a/lauM
3aMMCBIBATh KPATKOE YCIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JUISl PEILEHUS
3a/1a4u, BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pEelIeHUs,
MPOBOJIUTh PACUYETHl M CPABHUBATH IOJIYYEHHOE 3HAYEHUE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO pEHIUTh MpU I[OMOIIU
(u3NYeCKuX METOAOB, HCIOJB3Yysl OINHMCAHUE HCCIEIOBAHMS, BBIICIATD
MPOBEPSIEMOE  NPENANOJIOKEHNUE, OLEHUBATh MPAaBUJIBHOCTh  MOPSAKA
MIPOBE/ICHMSI KCCIIEIOBAHUS, A€JIaTh BHIBOJIBI,

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DU3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KalWUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JABJIECHUS BO3/1yXa OT €r0
0o0BbEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS M HarpeBaHus Ipu
M3JIyYEHHUH OT 1[BETa U3JIydarouieil (IOromaroleii) MOBEpXHOCTH, CKOPOCTh
MCIIapeHUsl BOJbI OT TEMIEPATyphl )KMIKOCTH M TUJIOIIAAN €€ MOBEPXHOCTH,
ANEKTpU3alus Tel W B3aUMOJEWCTBHE  DJIEKTPUYECKUX  3apsIOB,
B3aUMOJICHCTBUE MOCTOSTHHBIX MAarHUTOB, BU3YyaJW3allMsl MAarHUTHBIX MOJIEH
NOCTOSIHHBIX MarHUTOB, IEUCTBHSI MArHUTHOTO MOJISl Ha POBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA AJEKTPOABUraTENs IOCTOSHHOTO TOKA):
dopMynHpoBaTh MPOBEpPAEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY W3
MpeIoKEHHOro 000py/A0BaHuUs, OMHUCHIBATh XOJ ONbITa U (HOPMYyIUPOBATH
BBIBOJIBL;

BBINIOJIHATD MPSIMbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBLHON BIaKHOCTH
BO3/lyXa, CHWJIbl TOKAa, HAIPSHKEHUS C MCHOJIB30BAHUEM aAHAJOTOBBIX
npuOOpoOB W JAATYUKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH PE3yJbTaThl
M3MEPEeHHM ¢ YIETOM 3aJIaHHON a0COTIOTHON TOTPENTHOCTH;

MPOBOANTH MCCIEAOBAHNE 3aBHUCHUMOCTH OJIHOM (PU3UYECKOM BEIUYUHBI OT
ApPyrol €  HCIOJb30BaHHWEM  IMpPSIMBIX  H3MEpPEHUl  (3aBUCUMOCTH



CONPOTHUBJIEHUS TPOBOJIHUKA OT €r0 JUTMHBI, IJIOIIAX MONEPEYHOTO CEYEHUS
U YAEJIBHOTO CONPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, HUIYIIETO
4yepe3 NPOBOJHUK, OT HaNpsHKEHUS Ha MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEIBLHOTO M TMapaJJIeIbHOTO  COCIMHEHUM  MPOBOJAHHUKOB):
IUTAHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBIMOJIHSATH U3MEPEHUS,
clenys TPeIIOKEHHOMY IUIaHy, (DUKCHPOBATH PE3yJbTaThl MOTYyYECHHOU
3aBHCHMOCTH B BUJE TAaOJHIl U TpaHUKOB, J€JIaTh BHIBOIBI MO pe3yibTaTaM
UCCJIeIOBAHUS;

IPOBOJUTh KOCBEHHbIE H3MepeHUs (usmyeckux BenudyuH (yaenbHas
TEIUIOEMKOCTh BELIECTBA, COIIPOTUBIIEHUE TPOBOAHMUKA, pA0OTa U MOILHOCTb
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEpPEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEAys MNPEIJI0KEHHON HWHCTPYKLHH, WU
BBIUNCIISTH 3HAUEHUE BEIHUUHBI,

co0roaTh IpaBUiia TEXHUKHA OE30MacCHOCTH NpH padboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTEepU30BaTh  MPUHUUIBI  JEUCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCAHUs (B TOM YUCIE: CUCTEMA
OTOIUIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIepMETP, BOJBLTMETD,
CUETYMK DJIGKTPUUYECKOW HHEPTUH, dJIEKTPOOCBETUTEIbHBIE MNPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKUE
MPEAOXPAHUTEINHU, DIEKTPOMArHUT, SJIEKTPOABUTATENb MOCTOSHHOTO TOKa),
UCTIOJNIb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM U HE0OXOIUMbIE
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTBIE TEXHUYECKHE YCTPOWCTBA M HM3MEpPUTEIbHBIC
MpUOOPHI M0 CXEMAM M CXEMAaTUYHBIM PUCYHKaM (AKUIKOCTHBIA TEPMOMETP,
TEPMOC, TCHUXPOMETpP, THUIPOMETp, JABUTaTellb BHYTPEHHEro CropaHus,
ANEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUUYECKUX LEened ¢
IIOCJIEIOBATEIbHBIM U MapajuIeIbHBIM COEIWHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX IETIEH;

OPUBOAUTH PUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUH B TOBCEJAHEBHOM KU3HM IS
oOecrieueHus 0€30MaCHOCTH MPU 00paIeHny ¢ MPUOOpaMH M TEXHHUYECKUMU
yYCTPOMCTBaMH, COXpaHEHUS 310pPOBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

OCYUIIECTBJISATH MOUCK MH(pOpMaluu pu3nyeckoro cojaepxxkanus B Uurepuere,
Ha OCHOBE MMEIOIIUXCS 3HAHUM W MNYTEM CpPABHEHUS JONOJHUTEIbHBIX
MCTOYHUKOB BBIACIATH MH(OpPMAIIMIO, KOTOpasi SBISETCS MPOTUBOPEUUBOI
WJI MOKET OBITh HEJTOCTOBEPHOM;



e WCIOJIB30BATh IPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TOMYJISIPHYIO
JIUTEepaTypy (pU3MUECKOro coaep:KaHHs, CIIPaBOYHBbIE MaTepHajbl, PECYPChHI
cetru UHTepHer, Bnajerh NpUEMaMHd  KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHust HGOPMAITUU U3 OJJTHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC TNHCHMECHHBIE W KpAaTKHE YCTHBIC COOOIICHMUS,
0000masi wuHPOpPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB  (HU3UIECKOTO
COJZICpKaHUS, B TOM YHCIIE IMyOIMYHO TPEACTABIATh PE3YIbTATHI MPOSKTHOM
WIA WCCIIE0BATEIbCKOW NEATEILHOCTH, TIPH 3TOM T'PaMOTHO HCITOJIb30BaTh
W3YYCHHBIM TOHSATHWHBIM  ammapar Kypca (HU3WKH, COIMPOBOXKIAThH
BBICTYIIJICHUE TIPE3CHTAINEH;

e TpU BBIIOJHCHUH YYCOHBIX TMPOCKTOB M HCCICHOBAHHNA (U3NICCKUX
MPOLIECCOB  paclpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/1a4yaMU, CJICIUTh 3a BBHITIOJHCHHEM IUTaHA JNEHUCTBUU H
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaa B
JESITeTBHOCTh TPYIIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3penaTb KOHQJINKTHI.

K xoniy obydenus B 9 Kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

e WCMONB30BAaTh TOHATHS: CHCTeMa OTCY€Ta, MaTephajbHas  TOYKa,
TPACKTOPHUS, OTHOCUTEIILHOCTh MEXaHUYECKOTO JBIDKEHUS, JepopMaius
(ympyrasi, mnacTU4eckas), TpPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTb U MEperpy3ku, LEHTP TSKECTH, abCONIOTHO TBEPAOE TENo,
IEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHWYECKHe KoJjeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, AICKTPOMArHUTHBIC BOJIHBI, IIKaIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAalbHO30PKOCTH, CIIEKTPHI
UCIYCKaHUsl W TOTJIONICHUs, aib(da, OeTa- U ramMmma-u3iydeHHs, U30TOIIbI,
sIepHasi JHEPTeTHKa,

e pa3nuyYaTh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOIMHEHHOE
IBWKCHHE, PAaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JBW)KEHHE, CBOOOJHOE
najicHue TeJ, PaBHOMEPHOE ABMKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TEJI, PEaKTUBHOE [BIDKEHUE, KOJIeOATeNbHOE [BIDKEHHE (3aTyXarollue Hu
BBIHY)KJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE [BM)KCHUE, OTpPaKCHUE
3ByKa, MPSIMOJIMHEHHOE pAaclpOCTpaHEHHE, OTPAKEHHUE U MPEIIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKCHHE CBETA, pas3liokeHHue Oenoro cBeTa B
CTIEKTpP M CJIOXKEHHE CIEKTPAIbHBIX IIBETOB, IUCIEPCUS CBETA, ECTECTBCHHAS
PalMOaKTUBHOCTh, BO3HUKHOBEHHE JHHEHYATOTO CIIEKTpa M3IYYCHUs) TI0
ONMMCAaHWID WX XapakTepHBIX CBOWCTB HM HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;



pacmo3HaBaTh ~ MPOSIBJICHUE  M3YYCHHBIX  (U3WUECKUX  SBICHUW B
OKpyXXarlieM Mupe (B TOM uYucie (PU3NYECKUE SBICHHUS B MPHPOJE:
MPUJIUBBL U OTJIMBBI, JBUXEHUE IUIaHeT COMHEYHOM CUCTEMBI, PEaKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHMBOTHBIMH,
3eMIIETpsICEHUE, CEUCMUYECKHE BOJIHBI, IlyHaMH, 3X0, LIBETA TeJl, ONTUYECKUE
SBJICHUS B  TPUPOJE, Oouonoruueckoe  JeMcCTBHE BUJIMMOTO,
yIbTPA(PUOIETOBOTO W  PEHTICHOBCKOTO  WM3JIyYEHUH, €CTeCTBCHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, DPaJHOAKTUBHOE H3IIyUYCHHE
IPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAMOAKTUBHBIX U3TYYCHUN HAa OPTaHU3M
YeJIoBEeKa), MPU ITOM TMEPEBOJAUTHh MPAKTUYECKYIO 3a/Jadyy B Yy4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
ONUCHIBATh M3YUYCHHBIC CBOMCTBA Tel U (PU3WYECKHUE SIBJICHUS, MCIOJIb3Ys
dbusznueckue BeTUYMHBI (CpPEelHsisi W MIHOBEHHash CKOpPOCTh Tella TIpHU
HEPAaBHOMEPHOM [IBH)KECHUU, YCKOPEHHUE, IE€PEMEIIEHUE, IyTh, YII0OBas
CKOpPOCTb, CHJa TPEHHUA, CUJa YIPYroCTH, CHJIA TSIKECTH, YCKOpPEHUE
CBOOOJHOTO TAAEHUS, BEC Tela, HMIYJIbC Tela, WMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHUHUANbHAA »JHEPrus Tea,
NOJHATOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs JHEPrusi CHKaTou
NPYKUHbI, KHHETUYECKasl SHEPTus, MOJHAsA MEXaHUYECKasi SHEPTUsi, IEPUO
M 4acToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpPOCTb CBETa, I[OKa3aTeidb NPEJIOMJIEHUS Cpelbl), MpU ONUCAHUU
NPaBWIBHO TPAKTOBAaTh (DU3WYECKUI CMBICT MCIOJIB3YEMbIX BEJIUYUH,
0003HAaUeHUsS W E€IUHUIBI (PU3NYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH TpaUKKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;
XapaKTepHU30BaTh CBOWCTBA TeN, (U3HUECKUE SBJICHHUS U MPOILECCHI,
WCIIONB3Yys. 3aKOH COXPAHEHUs SHEPTruu, 3aKOH BCEMHUPHOTO TSATOTEHHS,
MPUHLNIN CYNEPIIO3UIUN CUJI, TPUHIUIT OTHOCUTEIBHOCTH [ anuses, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHHUs] UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS
CBETa, 3aKOHbI COXPAHEHUs 3apsIOBOIO M MAaCCOBOTO YHCEN MPHU SAEPHBIX
peakuMsix, MpU H3TOM JlaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHa U
3alUChIBATh €70 MAaTEMaTUYECKOE BHIPAKEHUE;

OOBACHATH (DU3MUECKUE TPOIECCHl W CBOWCTBA TEJI, B TOM YHCIE W B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTHb OOBSICHEHHE U3 2—3 JOTMYECKHUX
IaroB ¢ OMOpod Ha 2-3 U3YYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHUM,
(Gu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTth pacy€THbIE 3a/auu (OMUpAIOLIMEcS Ha CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIONIME (PU3MUECKUE BETUUYMHBI: Ha



OCHOBE aHaliM3a yCJIOBHUS 33Jaud 3alUChIBaTh KPATKOE YCJIOBUE, BBIABIATH
HEJOCTAIONINe WM M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOMUMBIE ISl  PEIICHUs, NPOBOAUTH pacdy€Tbl U  OICHHUBATH
PEATUCTUIHOCTH TIOTYYCHHOTO 3HaYCHUS (PU3NICCKON BEJTMYUHBI,
pacrmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXKHO pEIIUTh TPH  TOMOIIH
(GU3NYECKUX METOAOB, HCIOJNB3YS OIHCAHWE WCCIEIOBAHMs, BBIICIATD
MpoOBEpSiEMOE  MPEANOJOKEHUE, OICHUBATh MPABUIBHOCTh  MOPsAKA
NIPOBEICHHSI HCCIICI0OBaHUs, IeTIaTh BBIBOIBI, MHTEPIIPETUPOBATH PE3YIbTAThI
HaOJIOJICHUI U OTIBITOB;

IPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs
DHEPTUH, 3aBHCHUMOCTH IEpHOoJa KOoJeOaHWW TNPYKUHHOTO MasTHHUKA OT
Macchl Tpy3a U KECTKOCTU NPYKUHBI U HE3aBHUCUMOCTb OT AMILTUTY/IbI
MaJlbIX KOJICOAHMMH, MPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETA, PA3JI0KEHUE
0enoro cBeTa B CIEKTP, M3YUCHHE CBOMCTB N300paKEHHS B TNIOCKOM 3€pKaJie
U CBOMCTB HM300pa)keHUs MpeaMera B cOoOMparomie JauH3e, HaOtoJIeHue
CIUIOIIHBIX U TUHEHYATHIX CIEKTPOB M3IYYCHHUS): CAMOCTOSITEIILHO COOMPATh
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHNUS, OTUCHIBATH XOJ] OIBITA U
€ro pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOANTH TP HEOOXOIMMOCTH CEPUI0 TPAMBIX H3MEPEHHN, OMpPEaesis
CpelHee 3HauyeHUE U3MepsAeMOM BeNIMUYMHBI ((DOKYCHOE paccTOsTHuE
coOuparoiieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocob0a U3MEPEHHS
(u3MepuTeapHOTO MpUdopa);

OPOBOAUTH  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHUH C
HCIIOJIb30BaHUEM TPSIMBIX W3MEPEHHUH (3aBUCUMOCTH IMyTH OT BPEMEHU IpH
PAaBHOYCKOPEHHOM  JIBIDKEHUM ©0€3 HayajdbHOM CKOpPOCTH, Iepuoja
KoJie0aHuI MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTJia
OTpaXCHUS CBETAa OT yIjia MaJIeHUsl U yria MpeJOMJICHUs OT yria MaJeHHUs):
IUTAHUPOBAaTh  WCCIIEIOBAaHUE, CaMOCTOSTENIbHO COOHMpaTh  YCTaHOBKY,
(uKCHPOBaTh PE3yNbTATHl MOTYYCHHON 3aBUCHUMOCTH (DPM3MUECKUX BEITHUNH
B BUJIe TaOnuIl ¥ TpadUKOB, AETaTh BBIBOIBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PUBNUECKUX BEIUYUH (CPEAHSISI CKOPOCTh
U YCKOpEHHE Teja TpPU PaBHOYCKOPEHHOM JBM)KCHHUH, YCKOpPEHHE
CBOOOMHOTO TAaAEHUsA, KECTKOCTh TPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIb)KEHUSI, MEXaHW4Yeckas pabdoTa M MOIIHOCTb, YacTOTa M TIEPUOJ
KoJje0aHuN MaTeMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, ONTHYECKas CUja
coOuparomend JIMH3bI, PaJWOaKTUBHBIN (HOH): TUIAHUPOBATH HW3MEPEHHUS,
coOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJHSATH U3MEPEHUS, CIIEAYs
NPEUIOKCHHON  MHCTPYKIMM, BBIUUCIATh  3HAYEHHE  BEIUYHMHBI U



aHAJIM3UPOBATH MOJYYECHHBIE PE3YJIbTAThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHU;

coOI0IaTh MpaBHUJia TEXHUKHU OE30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKKM HW3YYEHHBIX (DU3MYECKUX MOJEIeH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPOE TENO, TOUCUHBIA UCTOUYHUK CBETA,
Jqy4, TOHKas JMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas MOJEIb
aTOMHOTO sJIpa;

XapaKTepU30BaTh  MPUHIUIB  JEUCTBUS ~ W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX onucaHus (B TOM YHUCIHE:
CIUIOMETP, AATUYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHHSI, paKeTa, 3X0JI0T,
OYKH, TEPUCKOM, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOTI,
JI03UMETp, kKamepa BuibcoHa), CNOb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX
ABJICHUN ¥ HEOOXO0IMMBbIE (PU3UUECKHE 3aKOHOMEPHOCTH;

HCIIONIb30BaTh CXEMbl M CXEMAaTU4YHBbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU
pelIeHnr y9eOHO-TIPaKTUIECKUX 3a/1a4, ONITUYECKUE CXEMBI IS TIOCTPOCHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

OPUBOJUTH IPUMEPHI (HAXOAUTh MH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCTIONb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HH  JUIS
oOecrieueHus 0€30MaCHOCTH MPU 00paIlEHNU ¢ NPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIATh MOUCK MH(pOpMauu GU3NYECKOTO cojiepkanus B IHTepHeTe,
CaMOCTOSITENNbHO ~ (OPMYNUPYsT TOUCKOBBIA  3ampoC, HAXOIUTh MYyTH
OTIpeeNiCHUs] JOCTOBEPHOCTH TONyUYEHHOW WHGPOpPMAIMM HAa OCHOBE
MMEIOLIUXCS 3HAHUN U IONIOJHUTENIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4YHO-TIOMYJISPHYIO
auTepaTypy (pU3MUEecKoro coaepiKaHus, CIPaBOYHBIC MaTEpUalbl, PECypCHI
cetu  MHTepHer, BiameTh NOpuéMaMu  KOHCIICKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMaLlMM M3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOrO COAep aHUs,
NyOMMYHO TPEICTABISITh PE3yabTaThl MPOCKTHOW WM HMCCIEAOBATEIHCKOM
JEeSATEABHOCTH, TIPU 3TOM TPAMOTHO HCIOJIb30BATh W3YUYEHHBIN MOHATUWHBIN
anmapar H3y4aemoro pasnaena (U3MKH U COMPOBOXKIATh BBICTYIUICHHE
MpEe3eHTalUeH ¢ y4€TOM 0COOEHHOCTEH ayJUTOPHUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa
bubnunoreka LIOK
11 o - 2
MIHIE - Hayka 0 fipupose https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METOJ MIO3HAHUS https://m.edsoo.ru/ 7416194
Htoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nunorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHEIE COCTORRMA BEIECTRA https://m.edso0.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnunorexa LIOK



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
bubnunorexa LIOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexka LIOK
4.2 JlaBreHHe KHAKOCTH > https://m.edso00.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bubmmoteka IIOK
| P 1
> 300Ta  MOIIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka IIOK
5.2 Hpoctbie MexamH3ME! S ! https://m.eds00.ru/7f416194
bubmmoteka IIOK
>3 Mexantiieckas oHepris 4 ! https://m.edso0o.ru/7f416194
Hroro no pasneny 12
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne /i P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONeOaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmuotexa [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nea 4. CBeToBbIe ABJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea S. KBanToBbIe sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomeHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — Hayka o npupoje. SBieHus
npupoibl. DU3nvecKue ABICHUs
MexaHuueckue, TerioBbIe,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUS

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmneparypbl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

EcrecTBeHHOHAYYHBIN METOT TO3HAHUA.

Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN

VYpok-uccnenosanue "lIposepka
TUIIOTE3BI: AAJBHOCTD MOJETA MIApHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, 4YeM OOJIbIIIE BHICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

BCIICCTBA

8 JIBr>KeHME 4acTHIl BEIIECTBA bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsI3b MeXTy CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bu6mmoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0OEHHOCTH arperaTHbIX COCTOSIHUI
BOJIbI
MexaHn4eCcKOe JBHKCHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 Ckopocts. EAMHHLUEI CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu 1 BpeMEeHM BUKEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WHueprus. 3akoH HHEPITUH.
15 BBaI/lfMOHeﬁCTBHe TeJ‘IpKaK MpUYMHA bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
16 IInorHOCTH BemecTBa. Pacuer Maccel 1 bu6mmorexa [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIa
18 Pemenne 3agay mo Teme "I110THOCTD bu6mmoreka [JOK



https://m.edsoo.ru/ff0a013e
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

Berecrsa"

https://m.edsoo.ru/ff0al23c

Cua xak XapaKTCPUCTHUKA

19 B3auMoeicTBus Ten. Cumna ynpyrocTH.
3axoH ['yka
JlaGopaTtopHas paborta «3ydueHue

20 3aBUCHUMOCTH PACTSKCHUS
(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOHN CUIIBD»

21 SABnenue Tarorenus. Cuna TsHKECTU
CBs13b MEX]ly CUJION TSAKECTU U MAcCOM

22 tena. Bec tena. Pemenwne 3agad mo teme bubmmorexa LHOK
" " https://m.edsoo.ru/ff0a1778

Cuna TspKecTn

23 Cuiia TKeCcTH Ha APYTHUX IJIaHeTax. bubnnoreka [JOK
®u3nyecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Hsmepetiite ciut. JlnamoMeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnmnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenwue 3anay nmo Teme
"PaBHonelicTByrOMmAas cui”

28 Tpenue CKOJIbXKEHUsI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npUposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue

29 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKECHUS bubnmoreka [JOK

OT CHJIBI JAaBJICHUA U XapaKTEpa
COIMpHUKACarOIUXCA HOBGpXHOCT@fI»

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
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

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIONIECH CUIIBI
Pemenue 3amau no remam: «Bec Tenay,
31 «['padpuueckoe n3odpakeHUe CUID», bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CHID»
KontponbHas paboTa mo TeMam:
32 «MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
33 JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTbH J1aBJICHUS bubnuorexa [JOK
raza ot o0b&ma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBineHus TBEPABIMU TEJIAMU, bubnuoreka [IOK
JKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHne B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuiarommecs cocyakt https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuannbt
. bubmuorexa [JOK
41 CYLIECTBOBAHMSI BO3YIIHON 000JI0UKH

3emin. 3aBUCUMOCTh aTMOC(EPHOTO

https://m.edsoo.ru/ff0a2b5a



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
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

AAaBJICHUSA OT BBICOTBI HAZl YPOBHCM MOPs

bu6mmoreka [IOK
42 Bec Boznyxa. ATMocdepHOe 1aBlieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTH aTMOC(HEPHOTO JTABICHUS bubnnorexka [HOK
OT BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme "AtmochepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJN0. ApXuMeI0Ba bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopnast padora «Omnpenenenue
48 BLITaJII)KHleom:ﬁ CHUIBI, I[eIVECTBy}omeﬁ bubmmorexa [TOK
https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KUIKOCTH)
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tela bubnuotexa [JOK
B BOJIE OT 00bEMa OTPYKEHHOU B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TEJa»
bu6mmoreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHnue apeomeTpa uin
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanue», «/laBienue
TBEPABIX TEJ, KUAKOCTEH U ra30B»

https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK

>3 Mexartieckas padota hittps://m.eds00.ru/ff0a3f82

bubmuorexa [JOK

>4 MotmOCTs. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenosanue "Pacuér

95 MOIIHOCTH, Pa3BUBAEMOM IIPH MOIBEME 1
o jectauie"

56 [Ipocteie MexaHu3Mbl. Peryar.

PaBHOBecHuE cui Ha ppiuare
KonTponbnas pabora no teme

57 «/laBieHue TBEPABIX TeN, KUAKOCTEH U
ra3oB» / Beepoccuiickast mpoBepovHast
pabora
PesepBHblit ypok. Pabora ¢ TekcTamu 1o

58 TeMe «/laBieHue TBEPABIX Te, bubnuoreka [IOK
XKHJKOCTel U ra3oB» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
IpoBepoyHas pabora
Pbruaru B TexHUKE, OBITY U IPUPOJIE.

59 JlaGopatopHnas pabora <<};/Iccnl)enlf)BaHHe 0.5 bubnuorexa LIOK

. https://m.edsoo.ru/ff0a478e
YCJIOBUI paBHOBECHUS pbluara»

60 Pemenue 3ama4 1o Teme «Y ClIoBuUs bu6mmoreka [IOK
PaBHOBECHSI pbI4ara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust

61 Mexanu3ma. Jlaboparopnas pabota 05

«M3mepenue KII/ HaknoHHOM
MJIOCKOCTH



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62

Pemrenne 3agay mo teme "Padora,
mortnHocTh, KITI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

64

Mexanunyeckas sHeprus. Kunernueckas
U NIOTCHIMAJIbHAs SHEPTUs

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIEepUMEHTAIBHOE ONPEICIICHUE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
IJIOCKOCTH "

KonTponbnas pabota no teme «Pabota
Y MOIIHOCTb. DHEPTHUSD)

67

68

Pesepsubiit ypok. Pabora ¢ Tekcramu mo
TeMe "MexaHnuyeckoe ABuKeHue"

PesepBHblit ypok. Pabora ¢ TekcTamu 1o
teme "Pabota. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosunyecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6mmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpPATyphI CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHII
9 Buytpennss sneprusi. Crioco6bt 1 bubnnoreka [JOK
WU3MEHEHUs] BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bunpr Terionepenaun 1 bubmuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHE TEIJIOBOTO OajlaHca. bubnnoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue

14 SIBJIGHUS TETNIOOOMEHA TPU bubnnoreka [JOK
CMEILIMBAaHUU XOJIOJHOU U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konmuecTBa TEMIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHus Tea v
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU

16 Jlaboparopnast pabora "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIEeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yIEebHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEIBHON
BJIQXKHOCTH BO3/yxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nurarens. Tennoseie
JIBUTATENH U 3alIUTa OKpYyKaroueil’
cpelibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
SHEPTUH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
teme "TennoBelie sBiaeHus. M3meHenue
arperaTHbBIX COCTOSIHH BeriecTra"
KonTponbHas pabota mo Teme
"TermnoBble siBiIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
INEKTPUUYECKUX 3aPSI0B

30

31

VYpoxk-uccienoBanue "IaeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"

BzaumopeiictBue 3apAKCHHBIX TCJIL.

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3akon Kynona

https://m.edsoo.ru/ff0a87e4

DiiekTpuyeckoe noje. HanpsskeHHOCTh

32 aneKkTpudeckoro mosst. [puHmmm bubmorexa LHOK
p - pHHI . https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3HIINH ICKTPUICCKUX MOJICH
33 Hocurenu snexTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHrue aToMa
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmumorexa [IOK
COXPAHEHUS JIEKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB bubnnoreka [JOK
BJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymiecTBoBaHMS. MIcTOUHUKH bubmorexa LHOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO MOJISI HA MPOBOJIHUKHU U 1
OUDJIEKTpUKA"
DNEeKTPUYECKUM TOK B MEeTaJlJIaxX, bubnuotexa [JOK
39
JKHUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DNeKTpuUecKas 1enb U € COCTaBHBIC
JacTH
Cuna Toka. JJaboparopHas pabota
41 "U3mepeHue u peryampoBaHue CUIIbI 0.5 bubmorexa OK
| P perymmp ' https://m.edsoo.ru/ff0ag8bd6
TOKa
DIIEKTpUYECKOE HAIIPSKEHUE. Bu6 OK
nOIHOTEeKA
42 Bonbr™merp. JlaGopaTopHas pabora 0.5 1

"N3mepeHue u peryJiupoBaHue

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

HanpspkeHus"

ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE

bu6mmoreka [IOK

43
CONIPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3IEKTPUYECKOTO COMPOTUBICHUS bubnmoreka [JOK
MPOBOJHUKA OT €r0 JIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTtepuaa"
3aBUCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3axkoH Oma 1 yJacTka bubmorexa [TOK
p ' i https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas padota "VccienoBanne
46 3aBUCUMOCTH CHUJIbI TOKA, UYILIETO bubnuorexa [JOK
4yepes pe3ucTop, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HanpsHKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U TApAIIIETHEHOE
COCTUHEHUS TIPOBOTHUKOB
JlaGopatopHnas pabora "IIpoBepka
48 IIpaBWJIa CJIOKEHMSI HAIIPSHKEHUH TTPU bubnuoreka [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA IIPU bubnuoreka [IOK
MapayIEIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA
50 OMa 11 pa3InuHOr0 COETUHEHUS bubmmorexa [TOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmuotexa [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/ff0ab124

JlaGopaTopHas pabora "OnpeneneHue

bub6mmoreka [IOK

52 a0O0TBI ¥ MOIITHOCTH AJIEKTPUIECKOTO
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKre Henu U MOTpeOUTenn
53 AIIEKTPUIYCCKOMN YHEPTUU B OBIT bubmorexa LHOK
P P 4 https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [TocTosiHHBIE MarHUTBI, KX
B3aMMO/ICICTBUE
55 VYpok-uccnenosanue "M3yduenue nonei bubnnoreka [JOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarHuTHOE moJie
bubmuorexa [JOK
56 3eMIi ¥ ero 3HauYeHHue JJIs JKU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
57 3apsiKeHHbIE Tela U UX bubmmorexa [JOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMozeicTBus. [1ocTOsTHHBIM
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo Teme
"DnexTpudeckue 3apsaasl. 3apsHKCHHbBIE
N bubmuorexa [JOK
58 Tena U UX B3aUMOJECHCTBUA.
. . https://m.edsoo.ru/ff0abea8
[TocTosiHHBIM 1eKTpUYecKuit ToK" /
Bcepoccuiickas nmpoBepouHas padoTa
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o
59 teMe "[1oCTOSHHBIN 2IeKTpUUECKUI bubnnoreka [JOK

Tok" / Becepoccuiickast mpoBepoyHast
pabora

https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0ab3e0
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60

OmnsIT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro Toka MarHuTHoe nose
KaTyILIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neiicTBUS MarHUTHOTO I1OJISI
Ha MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnons3oBanue snekTpoaBurarencii B
TEXHUYECKHUX YCTPOHUCTBAX U Ha
tpancnopre. JlaboparopHas pabora
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
3JIEKTpOABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apasest. 3akoH
3JIEKTPOMArHUTHOM MHAYKIuu. ITpaBumno
Jlenna

64

65

66

67

Onexrporeneparop. CriocoOsl
MTOJTYYCHUS DJICKTPUICCKON SHEPTHH.
DNEeKTPOCTAaHIIMK Ha BO3OOHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJILHOU paboTe Mo
TeMe "DIeKTpUUECKHe U MarHUTHBIE
siBJIeHUS "

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS"

PeseprubIii ypok. Pabora ¢ Tekctamu mo
TeMe "TennoBrle siBiIeHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

68

TeMe "MarauTHbIE SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68
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9 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
o
J:;-H Tewa ypoka Bcero Konrpoarieie  Ipakriieckue fll:;:eﬂl/lﬂ :)I;I[()l;l;zi];feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIHHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 ]r;)H6H/I//IOTe(Ij<a L[O/I?f ;
JBHKCHHUC ttps://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBIKEHUs. [ paduk 1
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue

7 yCKo;)CHI/HI[) Tenallo pu paBHOI})/CKopeHHOM 1 1 bubmmorexa LIOK

. " https://m.edsoo.ru/ff0adb18

JBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH

3 CBoboanoe nagenue tei. OnbITh 1
lanunes
PaBHOMEpHOE nBMXKEHUE IO

9 okpyxHocTH. [lepnon u yactora 1 bubnmorera LHOK

oOparnienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOoCTpEeMHUTENLHOE YCKOPEHHE
. bubmmoreka [JOK
11 [Tepsrrit 3akon HeroToHa. BexTop critbt https://m.e dSO(I)_.[ru /026612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHoOelicTBYIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akon Herotona. Cynepno3unus bubmmoreka [JOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB bubnnorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cmraynpyroctu. 3axon [y im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna Tpeiis https://m.edSO(I)_.I ru/ff0af738
bubmuoreka [IOK
19 Pemenue 3anay no Teme «Cuma TpeHUS» https://m.e dSO(])_.II’U /#0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
KO3 uLIEeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TsKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUsA. Y CKOpEHHE CBOOOIHOTO buGnnorexa [IOK

HajacHus

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
24 Pemenue 3agad mo teme "Cuma TsoKecTH bubmuorexa [IOK
Y 3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
[TepBast kocMuyeckasi CKOpOCTb. bubnmnoreka HOK
25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepruanbHOM TOUKH.
AGcomoTHO TBEpIOE Tello. PaBHOBecue
26 TBEPIOrO Tella C 3aKPEIUIEHHOI OChIO buGnuorexa [IOK
P P https://m.edsoo.ru/ff0afe36
BparnieHusi. MoMeHT cuibl. L{eHTp
TSDKECTH
PaBHOBeCHE MaTepHaIbHOW TOYKH.
AGcomoTHO TBEpIOE Tello. PaBHOBecue
27 TBEPJIOTO TeJA C 3aKPEIUIEHHOW OChIO
BpaueHus. Moment cuisl. LieHTp
TSHKECTH
28 Pemenue 3agad mo reme "MOMEHT CHUJIBI. bubmmoteka IIOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHnuecKkoe JBHKEHNE bubnmorexa OK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KounTponbHas pabota mo teme
30 "MexaHH4YecKOe ABUKCHUE bubmorexa HOK
N a ' https://m.edsoo.ru/ffOb06ec
BzaunmoneiictBue Ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
bu6nunorexa LIOK
31 COXPAaHEHHUS UMITyJIbCa. YIIPYroe u

HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Permrennie 3agau mo reme "3akou

bu6nunoreka LIOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bub6nmoreka [IOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
35 PaboTa cuitbl TSKECTH, CHIIBI YIIPYTOCTH bubmuorexa [{OK
Y CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM
JBUKCHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 CBs13b 9HEpTHH U pabOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubnnorexa [JOK
38 .
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUH B MEXAHUKE
40 Jlaboparopnast padota «3yuenue bubmuoreka [IOK
3aKOHA COXPAHEHHUS YIHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TO bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konedanus. BeiHyXIeHHBIE bubmuoteka [IOK
Kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuii 1 Npy>KUHHBIA
MasTHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
. bubmuoreka [{OK
44 nepuoja KojebaHui OT KECTKOCTH

MIPY’KUHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOoJIeOaHUAX

46

47

48

49

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
IIPY’KUHHOI'O MAsITHUKA»

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH EprO0/ia KoJIeOaHMit
rpy3a, MOJABEIICHHOTO K HUTH, OT MaCChI
rpy3a»

Mexauunueckue BoaHEL. CBONCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MTONIEPEYHBIE BOJIHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEpIOM Teiie. CeilcMuueckue
BOJIHBI"

bu6nmorexa [IOK
https://m.edsoo.ru/ffOblaec

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

52

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

Ypok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0aHust U BOJIHBI"

KonrtponbHas paborta no reme "3akoHbl
coxpaHeHMs. MexaHu4yeckue KoneoaHus

bubnmnorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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https://m.edsoo.ru/ff0b25f0

U BOJIHBI"

BHGKTpOMaFHI/ITHoe I10JIC.

bub6nmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
3JEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
58
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 3J1peKT OMAarHUTHBIX BOJIHY: TTOMOIIIBIO bubmmorexa [JOK
P " H https://m.edsoo.ru/ffOb2c6e
MOOMITEHOTO TenedoHa
Penrenue 3amau Ha onpesieneHue
60 YaCTOTHI U JUTUHBI 3JICKTPOMArHUTHOU
BOJIHBI
DJIeKTpOMAarHuTHAas MPUPOJIA CBETA.
61 Cko OI()DTL cBeTa BOHII;O]I;)BIG CBOMCTBa brbmmorexa LIOK
P ' https://m.edso0.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMECHHUS bubmorexa LOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aK0H OTpa)K€HUs CBETa. 3epKaja.
63 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA bubmmorexa [JOK
p https://m.edsoo.ru/ff0b38c4
OTpakKCHHS CBETa
64 IIpenomiienue cBeta. 3aKoH bubmuorexa [IOK
MPEIOMIJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
yip P but6mmoreka [IOK
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUYICCKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c
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Jlaboparopuas pabdota "Hccrnenoanue
3aBUCHMOCTH yTJIa TPETIOMIICHUS

06 CBETOBOTO JIy4a OT yIJla naJieHus Ha
rpanute "Bo3ayx-crekio""
Ypok-koHpepernus "Micnonb3oBaHue
67 MOJIHOTO BHYTPEHHET0 OTPAKECHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnnorexa [{OK
69 [TocTpoenue nu3o0paxeHUH B TMH3AX https://m.edsoo.ru/fob4dda
JlaGopatopnast pabota "Onpexnenenue
70 (I)OKySHOFg pacETo;IHI/I;I u OiTquCKOﬁ bubmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEH JTMH3BI"
71 Ypok-koH(pepeHmus "OnTudeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue brbmmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsl 3peHus.
Kak coxpanuts 3penue”
Pasnoxxenue 6enoro ceera B CIEKT.
74 Omnbitel HetoToHa. Crnoxxenue brbmmorexa LIOK
https://m.edsoo.ru/ffOc0f4c
CHEKTpalbHBIX I[BETOB. Jlucmepcus cBeTa
JlabopaTtopHas padota "OTMBITHI 11O
75 Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H bubnuotexa [JOK
BOCIIPUSATHUIO I[BETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
76 Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA



https://m.edsoo.ru/ff0b3f2c
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CBeTa: nucrepcus, uHTepdepeHIus u
mudpakius"

Omnsitel Pe3epdopaa u ruranerapHas

bu6nmoreka [IOK

" MOJICIIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 HcnyckaHue 1 NMOTJIOLIEHUE CBETA Bbu6muotexa [JOK
atomMoM. KBaHThbI. JInHelHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-mipaktukym "Habntonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangmoaxTuBHOCTE U €€ BUIIBI Bubmiorexa OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubmmoreka [JOK
MOJEIh https://m.edsoo.ru/ffOc18ac
83 PanuoakTtuBHbIe ipeBparnienus. 30Tombl ]r?tl'/[fsj?/l//lr?wfcl;si)c])_.lrou}:fOclal4
84 Pemenue 3agau mo teme: bubmmoreka IIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmanga
Ypok-koH(pepenuus "PaguoakTuBHbIE
86 I/IBIj'IylleHI/I:Ib BIinprozle, MI;,[[I/ILII/IHG, BH6J?HOTeKa LIOK
TextmKe” https://m.edso0.ru/ff0c2126
87 SnepHble peaky. 3aKOHbI COXPaHEHUS bubmmnoreka HOK
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CB3u aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAacCChl M SHEPTUH https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3ampau no reme "SAnepHeie
peakuun"
90 Peaknuu cuHTE3a M ICTICHHS SIIEP. bubmunoreka [JOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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Ncrounuku sHeprun ConHua v 3BE311

https://m.edsoo.ru/ff0c1e88

Ypok-koudepennus "SAnepHas

91 sHepreTuka. JleMcTBHsS paiOAKTUBHBIX
U3JIy4YEHU! Ha )KUBbIE OPraHU3MbI"
[ToaroroBka Kk KOHTPOJILHOM padoTe MO
Teme "DJIEKTPOMArHUTHOE MOJIE. bubnmnoreka HOK
92
DJIEKTpOMAarHuTHbHIC BOJIHBI. KBaHTOBbBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS"
KonTponbnas pabora o teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHHIE BOJHBL. KBaHTOBBIE
SIBJICHUS "
[ToBTOpeHME, 0600IICHNE.
94 Jlaboparopubie pabOTHI 1O KypC bubmorexa LIOK
" P pu P | pey https://m.edsoo.ru/ff0c245a
BsaumoneiictBue Ten
[ToBTOpenue, o6ob61eHue. Peenne
95 ACYETHBIX U KaYECTBEHHBIX 3a]1a4 110 bubmorexa LOK
P | " https://m.eds00.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06o61eHue. Pemenne
bu6nmorexa LIOK
96 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX IBUTATENEH
IToBTrOopenue, o6o0mmeHue. Pemenue
97 ACUETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmmorexa [TOK
P https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
IToBTOpenue, o6o0IEeHNE.
98 Jlaboparopubie pabOTHI 1O KypC Bubmmorexa [IOK
" patop P | pey https://m.edsoo.ru/ff0c2c52
CBeToBbIC SBIICHUS
99 [ToBTOpenue, o600menue. Pabora ¢ bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1e88
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MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

13

pas3iniuaTth ABJICHHUS 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE PU3NYECKOE SBJICHUE

paciio3sHaBaTb IMPOSABJICHUC HN3YUCHHBIX (1)I/ISI/I‘~IGCKI/IX SIBICHUM B
OKpYyKaromeM MUupe, B TOM YUCIIC (l)I/IBI/I‘ICCKI/Ie SABJICHUA B IIPUPOAC, IIPpU
OTOM IMCPEBOAUTHL MPAKTHUYCCKYIO 3aaady B y‘~I€6Hy1—O, BBIJACIIATDH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUN

1.4

1.5

OIMCHIBATh U3YYCHHbIE CBOMCTBA TN U (PU3NUYECKHE SABICHUS, UCTIOIb3Ys
¢u3nueckne BEIUYMHBI, TPU ONHCAHMM TPABUWIBHO TPaKTOBATh
¢u3nyeckuif CMBICT HCIIOJB3YEMbIX BEIHMYMH, HMX OOO3HAueHHs M
€IMHULIBI (U3NYECKUX BEIMYMH, HAXOAWUTh (DOPMYIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTMMU BEJIWYMHAMH, CTPOMTH

rpauKy U3y4eHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEITHYUH
XapaKTepu30BaTh CBOMCTBa Tei, (QU3WYECKHE SBICHUS U MPOIIECCHI,
WCMOJIb3ysl HM3YYEHHBIE 3aKOHBI, MpPH HTOM JaBaThb CIIOBECHYIO

(I)OpMy.TII/IpOBKy 3aKOHA U 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (pU3MUECKUE SBIEHUS, MPOLECChl M CBOMCTBA TEJ, B TOM
yyciie W B KOHTEKCTE CHUTyaluil MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH [PUYMHHO-CIEICTBEHHBIE CBS3H, CTPOHUTH
oOBsicHeHHe U3 1 — 2 TOoruvYecKux MaroB ¢ onopoil Ha 1 — 2 W3y4eHHbIX
CBOWCTBAa  (PM3MUECKMX  SBICHHUH,  (PU3MUECKUX  3aKOHA  WJH

3aKOHOMCPHOCTH

1.7

pemarh pacuy€THbie 3amaud B 1 — 2 JOEHCTBUS, UCHOJIb3YS 3aKOHBI U
(dbopMyIbl, CBs3bIBaONIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a

YCJI0BHUA 3aga4uu 3aIlIMChIBaTh KpaTKoe€ YCJI0OBHUE, nOoACTaBJIATDH




¢usnueckue BeNMUYUHBI B (DOPMYNBI U MPOBOAUTH PACUETHI, HAXOIUThH
CIpaBOYHbBIC JAaHHBIC, HEOOXOIMMBIC IS PEIICHHS 3a7ad, OIICHUBATH

PEATUCTUYHOCTh MOTYyYeHHON (PU3UUECKOM BETUNYHHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPhIE MOXXHO pELIUTh MpU [OMOIIU
¢u3NYeCKUX  METOAOB, B  ONHCAaHUHM  HCCICJOBAHUS  BBIICIATH
MIPOBEPSIEMOE MPEANOI0KEHUE (rumoresy), paznuyaTh u
MHTEPIPETHPOBATh MOJYYECHHBIH PE3yNIbTaT, HAXOJIUTh OMIMOKH B XOe

OIlbITa, ACJIATh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOJIUTh OMNBITHI 1O HAOMIOJNCHUIO (U3UYECKUX SIBIICHUH WU
(bu3HuecKux CBOMCTB TeN: (dbopMyIMpoBaTh MIPOBEPSIEMbIC
NPEIIOJIOKEeHUs,  COOMpaTh  YCTAHOBKY M3  TIPEIJIOKCHHOTO

000pyIOBaHUs, 3aIUCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOJIBI

BBITIOJIHATH TPSIMBIE H3MEPEHHS] C HCIOJIb30BAHUEM aHAJOTOBBIX |
U(pOBBIX MPUOOPOB, 3aMKCHIBATH TOKa3aHHUS MPUOOPOB € YUETOM

3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

MIPOBOJIUTH HCCIIEZIOBAaHUE 3aBUCUMOCTH OAHOHM (pr3nyeckoi BETMUYMHBI
OT JPYrOW C HCIIOJIB30BAHMEM IMPSMBIX H3MEPEHMM, ydacTBOBATH B
IUIAHUPOBAaHUM y4eOHOro HCCIEeOBaHMsA, COOMpaTh YCTAaHOBKY M
BBITNIOJIHATh W3MEPEHUs, CIeays NPEIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEITUYMH B BHJE
MPEIOKEHHBIX TaOauI ¥ TpauKoB, AeNaTh BBIBOJBI 10 pe3yjbTaTaMm

HUCCICIOBaHUA

1.12

1.13

IIPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (U3NYECKUX BEJIUYMH, CIEeays
MPEII0KEHHOW HMHCTPYKIMKM: TPU BBINOJHEHUU H3MEpPEHUil colOuparthb
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY UM BBIUHCIATH 3HAYEHHUE HCKOMOM

BEJIINYHHBI

coOmofaTh MpaBWila TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

1a00paTOpPHBIM 000pyI0BaHUEM

1.14

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHHUUYECKHUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLIMIBI JEHCTBUS H3YYEHHBIX MNPHOOPOB H
TEXHUYCCKUX yCTpOﬁCTB C IOMOIIBIO UX OIMUCAHUA, UCIIOJIB3Yys 3HAHUSA O
CBOMCTBax (DM3NYECKUX SBJIICHUH U HEOOXOAMMBIC (PU3MUECKUE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

OPUBOAUTH  TpPUMEPHl  (HaXOOUTh HH(MOpMAIMIO O  TNPHUMEpax)

MPAKTUYECKOTO HCIOJb30BaHUsl (DU3MUECKUX 3HAHUI B MOBCETHEBHOM




KU3HH U1 oOecrieueHrs 6€30macHOCTH pH 0OpaIieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 370POBbSI U COOIOJACHHUS

HOPM 3KOJIOTHUYECKOI'O MIOBEACHU B OKPY)KaIOHICﬁ cpenec

1.16

OCYILECTBIISITh OTOOP MCTOYHUKOB HH(opMainuu B cetu MHTepHeT B
COOTBETCTBMM C 3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUH U MYTEM CpaBHEHHUS pPa3jIMYHbIX HCTOYHHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOPAsS SIBJISIETCS TPOTUBOPEUYNUBOM HITH MOXKET

OBITh HEJIOCTOBEPHOM

1.17

1.18

WCIOJIb30BaTh MPU BHINOJHEHUH Y4E€OHBIX 3aJJaHUI HAYYHOMOMYISPHYIO
TuTepaTypy (U3MYECKOrO COJCp)KaHUs, CIPABOYHBIC MaTepUabI,
pecypcbl cetu HTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3oBanus HH(HOPMAIIUY U3 OJTHON 3HAKOBOM CHCTEMBI B APYTYIO

co3/laBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2 — 3 MCTOYHUKOB MH(POpPMALUU (PU3UYECKOr0 COAEp’KaHUs, B
TOM 4YHCIE IYOJUYHO JeNaTh KpaTKue COOOLICHHMsS O Ppe3ysbTaTax
IPOEKTOB MJIM Y4eOHBIX MCCIEJOBAHUH, NPU OSTOM TI'PAMOTHO
HCIIOJIb30BAaTh M3YYEHHBbI MOHATUHHBIA anmapaT Kypca (U3HKW,

COIMPOBOXKAATH BBICTYIIJICHUC HpeBeHTaHI/Ieﬁ

1.19

IIpU BBIMIOJIHEHUN Y4YE€OHBIX IPOEKTOB M MCCIENOBAaHUN pacHpelensTh
0053aHHOCTH B TpYyMIE B COOTBETCTBUU C MOCTABJICHHBIMM 3ajjayaMH,
CIEIUTHh 32 BBINOJHEHUEM IUIAHA JEWCTBUM, aJCKBATHO OLICHHUBATh
COOCTBEHHBIH  BKJIaJ B  JEATEIbHOCTb  TPYMIbI,  BBICTPaUBaTh

KOMMYHHUKAaTHBHOC BSaHMOI[efICTBHe, YUUTBIBAsA MHCHHUC OKPYXKAIOMIUX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHM s

11

HCIIOJIB30BaTh IMMOHATHA

1.2

pas3iinviaTh ABJICHUA 110 OMMUCAHUTIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh MPOSBJICHHE M3YyYCHHBIX (U3UYECKUX SBICHUM B
OKpY>KaloIlleM MHpe, B TOM 4Hcie (GU3NYECKUE SIBICHUS B PUPOJE, NPH

9TOM TEpPEBOJUTH MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIICISTH




CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) GU3HUECCKUX SBICHHUI

14

1.5

1.6

1.7

1.8

OIKCHIBATh U3YUEHHbIE CBOMCTBA TN U (PU3NUECKUE SIBICHUS, UCIIONb3YS
¢u3nveckue BEIWYHMHBI, MpPHU OMNHMCAHUH TPABHIBHO TPAKTOBAThH
(bu3MYeCKUi CMBICI HCIIOJIb3yEeMbIX BEJIMYMH, 0003HAUYEHHUS U €IUHUIIBI
(¢U3NYEeCKUX BEIMYMH, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(bu3MUYeCKyl0 BEIWYHHY C APYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduku

HU3YUCHHBIX 3aBHCHMOCTEH (I)I/I3I/I‘-IGCKI/IX BCJIMYHH

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYCCKUE SIBICHUS W TIPOIIECCHI,
HCIOJIb3ysl U3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CIIOBECHYIO

(hOpMYIIMPOBKY 3aKOHA U 3aIUCHIBATh €T0 MATEMATHIECKOE BBIPAKCHHE

OOBSICHATh (PU3MYECKHE TPOIECCHl W CBOWMCTBA TEJ, B TOM YHUCIIC W B
KOHTEKCTE  CUTyallMil  IPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJISTH IPUIMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHeHHE U3 1 — 2
JIOTUYECKUX I1IaroB ¢ MOMOIIbIO 1 — 2 U3yueHHBIX CBOMCTBA (PU3MUECKHUX

SBJICHH, (PU3UIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH

pemiath pacu€THble 3a7ayd B 2 — 3 JEWCTBHS, MCIOJIb3Ys 3aKOHBI U
(dhopmynel, cBA3BIBatONIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHAIIM3a
YCIIOBHSI 3a/1aud 3aIMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTATOK
TaHHBIX IS pelleHus 3aJadyd, BBIOMpPAaTh 3aKOHBI U  (HOPMYIIBI,
HeoOXonuMBble JUIsi €€ pellleHus, MPOBOAUTH PAacu€Thl U CPAaBHHUBATH

IMOJIYUYCHHOC 3HAYCHUC (1)I/ISI/I‘I€CKOI>'I BCJIMYHHBI C U3BECCTHBIMU JaHHBIMU

pacrno3HaBaTh NpPOOJEMBbI, KOTOpPHIE MOXXHO pELIUTh NpU TOMOLIA
(GU3NYECKUX METOJOB, MUCIOJb3ys OINUCAaHHE HCCIEOBAHUSA, BBLACIATH
MIPOBEPSIEMOE  IPEAINOJIOKEHNE, OLECHUBAaTh IIPaBUIBHOCTH IOPSAKA

MPOBCACHUA UCCIICAOBAHMS, 1CJIaTh BBIBOJbI

1.9

1.10

MPOBOAWTHh OMBITBI TIO HAOMIOAEHUIO (PU3NYECKUX SBICHUA WM
(bU3UIeCKUX CBOWCTB TeJ: dhopmynupoBaTh MpOBEpsSEMbIE
MPENNoNIOKEeHHUs,  COOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUsI, OTTUCHIBATEH XOJ OTBITA U (POPMYITHUPOBATH BHIBOJIBI

BBITIOJIHATh TIPSIMBIE  W3MEPEHHsI C HCIOJB30BAHUEM AaHAJIOTOBBIX
npuOOPOB U ATYUKOB (PU3NUYECKUX BEIUYUH, CPABHUBATH PE3YNIbTATHI

M3MEPEHHH ¢ YIETOM 3aTaHHONM a0COIFOTHOM IMOTPEUTHOCTH

1.11

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIIMYMHBI
OT JpPYyroil ¢ HCHOJb30BAHUEM TMPSIMBIX H3MEPEHUN: IMJIAHUPOBATh

HCCleIoOBaHNe, cOOUpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIEIYs




MpeIIOKEHHOMY — TUIaHy, (UKCHUpOBaTh  pe3yjibTaTbl  IOJy4YEHHOMU
3aBUCHMOCTH B BHJE TaONWI W TpapuKOB, [elaTh BBIBOJLI IO

pe3yiabTaTaM HCCICI0BaHUA

1.12

IIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PM3MUECKUX BEJIUYUH: IUIAHUPOBAThH
U3MEpeHusi, coOuparh OSKCIEPHUMEHTAIBHYIO  YCTAHOBKY,  CIEIys

npennon(eHHoﬁ HHCTPYKIHHU, U BEIYUCIIATh 3HAYCHUEC BEJINYHNHBI

1.13

1.14

CO6J'II-OI[aTB IMpaBuia TCXHUKU 0€e301macHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyIOBaHHEM

XapaKTepu30BaTh IPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB MU
TEXHUYECKHUX YCTPOWCTB C OIIOPON HA UX ONUCAHUSA, UCIOJb3Ys 3HAHUSA O
CBOWCTBaX (pu3MuecKuMx sABICHUA W HEOOXOoAWMBIC (hU3HUYECKHe

3aKOHOMCPHOCTH

1.15

1.16

1.17

pacno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbBIC
npuOOpbl IO CXeMaM M CXEMaTHYHBIM PUCYHKAaM, COCTAaBISTH CXEMBI
SJIEKTPUYECKUX LENed ¢ TMOCIEIOBATEIbHBIM W [MapaJIEIbHBIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS DIIEMEHTOB
BJIEKTPUYECKUX LIETIEeN

MPUBOJUTL  MpUMEpbl  (HAXOAUTH HMHPOpPMAIUIO O IPUMEPAX)
MPAKTUYECKOTO HCIONB30BaHUs (DU3MYECKUX 3HAHUN B TOBCETHEBHOM
KU3HH 11 oOecrieueHrs 0€30macHOCTH pHu 0OpaIieHuu ¢ mpudopamMu 1
TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBBbS M COOIIOJICHUS

HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’KaloIlEel cpezie

OCYIIECTBIISITh TOUCK WH(MOpMANUU (U3HUYECKOTO COJEpPKaHUSI B CETH
HNuTepHeT, Ha OCHOBE MMEKIIMXCA 3HAHUM M NYTEM CPaBHEHUS
JOTIOTHUTEBHBIX ~HMCTOYHUKOB  BBIICTATH HHGPOPMAIHIO, KOTOpas

SABIIACTCA HpOTHBOpC‘-IHBOfI WA MOXKET OBITh HCHOCTOBCpHOﬁ

1.18

1.19

WCIOJIb30BAaTh MPH BBIMOJIHEHUU yUEOHBIX 33JaHUN HAyYHO-TIOMYIISPHYIO
nuTepaTrypy (pusnueckoro coAepiKaHWs, CIPaBOYHBIC MaTEPHAIbI,
pecypcebl cetu HTepHET; BIaaeTh NpuéMaMi KOHCIIEKTUPOBAHMS TEKCTA,

npeoOpa3zoBanus HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MUChMEHHBIC M KPATKUE YCTHBIC COOOIICHUS,
0000mass wH(MOPMALMI0O W3 HECKOJBKUX HMCTOYHUKOB (PUIUIECKOTO
COllep)KaHUs, B TOM WYHCIE MYOJUYHO TPEACTABIATh PE3YJIbTaThI
MPOSKTHON HJIM MCCIIEI0BATEIbCKON JCATEIILHOCTH, IIPH 3TOM IPaMOTHO

WCIIONh30BaTh M3YyYEHHBIH TOHATUHHBIA anmapar Kypca (Qu3ukw,




COIIPOBOXAATh BBICTYIUJICHHE MPE3eHTaUeH

1.20

IIpU BBINOJIHEHUU Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB paclpeneniaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMHU 3a/1a4aMH, CJICAUTD 32 BBIIIOJIHEHUEM IUIaHa JEHCTBUM U
KOPPEKTHPOBAaTh €ro, aJCKBATHO OICHUBATh COOCTBCHHBIH BKIAJ B
JeSITeNIbHOCTD TPYIIIBL, BBICTpanuBaTh KOMMYHUKATHUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3pemaTh KOH(IMKTHI

9 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

13

pas3iniuaTth ABJICHUS 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB ¥ HAa OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBJICHUE

pacrio3sHaBaTb IMPOSABJICHUC HN3YUCHHBIX (1)I/ISI/I‘~IGCKI/IX SIBJICHUM B
OKpYyXKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘-ICCKI/IC SABJICHUA B IIPUPOJAC, TTPpU
OTOM IMCPEBOAUTHL MPAKTHUYCCKYIO 3aaady B y‘~I€6Hy1—O, BBIJACIIATDH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NIECKUX SIBICHUI

14

OTHCHIBATh U3YUEHHbIE CBOWCTBA TN U (PU3NUECKHE SIBICHUS, UCIIOJIb3YS
¢usnyeckue BeNWYMHBI, MpPH OMNHMCAHUM TPABHIBHO TPAaKTOBAaTh
(Gu3NYeCKUi CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHUS U €IMHULIBI
(GU3NYEeCKUX BEIUYMH, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(Gbu3NYeCKyl0 BEIWYHHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku

HU3YUCHHBIX 3aBUCHUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/ISI/I‘-IGCKI/IC SABJICHUSA W HPOUCCCHI,
HCIIOJIB3YSA  HU3YYCHHBLIC 3aKOHBbI, IIpH OJ3TOM JaBaTb CJIOBCCHYIO

(I)OpMy.TII/IpOBKy 3aKOHA U 3allMCbBIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (pU3MUECKHE TPOIECCHl U CBOWCTBA TEN, B TOM YHUCIE H B
KOHTEKCTE  CHUTyallMil  NpaKkTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISTH IPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2 — 3
JIOTUYECKUX ILIaroB C MOMOIIbIO 2 — 3 U3yUYEHHBIX CBOMCTBA (PU3MUECKHUX

HBHGHHﬁ, q)HBPI‘ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemath pacy€THhle 3ahayd (omuparolecs Ha cucreMy u3 2 — 3




1.8

1.9

YpaBHEHU ), UCTIONIB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3UICCKUE
BCJIMYHHBI: HAa OCHOBC aHajiM3a YCJIOBHUA 3aJladd 3allMCbIBATh KPATKOC
YCIIOBHE, BBISBIATh HEJAOCTAIONINE WIH U30BITOYHBIC JAaHHBIC, BHIOUPATh
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JIJIsl PEICHUs, TIPOBOAUTH PACUYETHI U
OLICHUBATh PEATMCTUYHOCTh IIOJIYYCHHOTO 3HAYCHHS (PUIUUCCKOM

BCJINYHHBI

pacrio3HaBaTh IPOOJIEMBI, KOTOpPBIE MOYKHO PELIMTh IpU IIOMOIIU
(Gu3MYECKUX METO/I0B, HCIOJb3Ysl ONHMCAHHE HCCIENOBaHUs, BbIIEIATH
IIPOBEPSEMOE  NPEAINOJIOKEHUE, OLEHMBATh MPABWIBHOCTh IOPSAIKA
IPOBEJCHUS  MCCIENOBAHUs, JefaTh  BbIBOJBL, MHTEPHPETHPOBATH

pe3yIbTaThl HAOTFOICHHIA ¥ OTIBITOB

NPOBOJUTH OIBITHI MO HAOMIONEHUIO (U3NYECKUX SIBICHUN WIIH
(GU3M4YEeCKUX CBOMCTB TeJI: CaMOCTOSATENIbHO COOMpaTh YCTAHOBKY U3
n30pITOYHOTO Habopa 0O0OpYIOBaHUS, OMHUCHIBATH XOJl OIBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

1.11

MPOBOANUTH NPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHH, OTpeaensis
CpeHee 3HAueHHE Hu3MepseMoi BelW4YMHbl ((OKYCHOE pacCTOSIHHUE
cobupatomieil JHMH3bI), OOOCHOBBIBaTH BBIOOp crHoco0a H3MepeHHs

(n3mepuTeIHLHOTO TPUOOPA)

IPOBOJIUTh MHCCIIEJOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYUH C
HCIIOJIb30BAaHUEM TPSAMBIX HU3MEPEHHI: IJIaHUpPOBaTh HCCIIEI0BAaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh yCTaHOBKY, (DPUKCHUPOBaTh PE3YIbTaThl
MOJIyYEHHON 3aBUCHUMOCTH (PU3UYECKMX BEIMYUMH B BHJIE TaOIHUIU

Fpa(I)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICIOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEITUYMH: IUIAHUPOBAThH
U3MEpeHus, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHSTH
U3MEPEHMUs, CIIEAys MPEIIOKEHHOW MHCTPYKLUU, BBIUUCIATH 3HAYCHUE
BEJIMYMHBl M AHAIM3UPOBATH IIOJYYEHHBIE pE3yJbTaTbl C YYETOM

3aJlaHHOM MOTrpeIIHOCTU H3MepeHHﬁ

1.13

CO6J'IIO,Z[8.TB ImpaBujia TCXHUKU 0e30IacHOCTH pu pa60Te C

1abopaTOPHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (UBNYECKUX MOJENei:
MaTepuagbHas TOYKa, aOCONMIOTHO TBEPIOE TEJIO, TOUCYHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JMH3a, IUIaHETapHas MOJEJIb aToMa, HYKJIOHHas

MOZCIJIb aTOMHOI'0 AApa




1.15

1.16

XapaKTepu30BaTh MPUHLIMIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPONCTB C ONOPON Ha UX ONHUCAHUS, UCIOJIb3Ys 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBJICHUA U HeoOXoaumble (usmueckue

3aKOHOMEPHOCTHU

HCII0JIb30BaTh CXEMbI M CXEMaTHUYHbIE PUCYHKH U3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLIECCOB
IpU pelIeHUN y4eOHO-IPAKTHUYECKUX 3a/1a4, ONTHYECKHE CXEMBI JUIS

MIOCTPOCHHUSI U300paKEHUI B INIOCKOM 3epKaJie M COOMparolei InH3e

1.17

NPUBOAMTh  TPHUMEPHl  (HaXOAWTh HMH(MOPMAIMIO O  [PUMEPax)
MPAKTUYECKOTO HCIOJL30BaHUs (DU3MUECKUX 3HAHUN B TIOBCETHEBHOM
YKU3HHM U1 oOecrieueHrs 0€30macHOCTH IIpH 0OpaIlieHUH ¢ MpudopaMu 1
TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBBS M COOJIOJICHUS

HOPM 3KOJOIrH4€CKOro 1noBeacHusA B oxpyxcaromeﬁ cpeac

1.18

1.19

1.20

1.21

OCYILIECTBIATh MOMCK MHGpOpMaLUU (PU3HUECKOrO COAEP)KAaHUS B CETU
WuTepHeT, caMoCTOSTENHHO (POPMYIUPYS MOMCKOBBINA 3aIIpOC, HAXOIUTh
IIyTH OIpEJeNICHHs JOCTOBEPHOCTH MOJIy4€HHON MH(POPMAIIUK Ha OCHOBE

HUMCIOIIUXCA 3HAHUH U JOIIOJTHUTEIBbHBIX HCTOYHUKOB

MCIOJIb30BAaTh MPH BBHIMOIHEHUU YUEOHBIX 33JaHUN HAyUYHO-TIOMYISAPHYIO
nuTeparypy (pu3nueckoro coAepiKaHus, CIPaBOYHBIE MaTEpPHAIbI,
pecypcebl cetu HTepHET; BIaaeTh NpuéMamMi KOHCIIEKTUPOBAHMS TEKCTA,

npeoOpazoBanus HHGOPMAIIMHU U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbBIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
uHpOpMallUd U3 HECKOJIbKUX HCTOYHHUKOB (PU3UUECKOTO COJAEpIKaHUS,
myOJIM4HO MIPEACTABIIATH pE3yNbTaTHI MIPOEKTHOMN W
HCCIIEA0BATEIbCKON JEATENBHOCTH, IIPU 3TOM IPaMOTHO MCIIOJIB30BAaTh
M3YYCHHBI MOHSATHMHBIN ammapar H3ydyaemMoro paszaena (QU3ukd Hu
COIIPOBOKAATh BBICTYIUICHHWE TMpe3eHTaluel ¢ yu4€ToM OCOOEHHOCTEH

ayJIUTOPUH CBEPCTHUKOB

IpU BBINOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MIPOIIECCOB paclpeseNiaTh O0f3aHHOCTH B TpYINE B COOTBETCTBHM C
IIOCTABJICHHBIMHU 3a/1a4aMHU, CJICANUTH 3a BBIIIOJIHEHUEM IUIAHA JEHCTBUH U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKIJIAJ B
JESTEIbHOCTD TPYIIIBL, BBICTPanuBaTh KOMMYHHMKaTHBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3periaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon
pa3neia

Kon baementa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

11

®dusuka — Hayka O mpupone. SIBIEHUS TPUPOJBIL.
dusznueckre  SABICHUSA:  MEXaHUYECKHE,  TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

1.2

dusnueckue BeIMUuHbL. M3MepeHne Gu3n4eckux BeIUUrH.
@usnyeckue npubopel.  [lorpemHocTs  U3MEpEHHIl.

MesxyHapoiHas CUCTEMAa €TUHUIL

1.3

14

1.5

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKAa HAY4YHOI'0 BOIIPOCAa, BBIABWXCHUC THUIIOTE3,
SKCIICPUMCHT 1o ITPOBECPKE THUIIOTE3, 00BSICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsTHUM.

#HHPar###113meperne o0bEMa XKUIKOCTH U TBEPIOTO Tea.
#H##Par###OnpeneneHue pa3sMepoB MaJlbIX TeJl.
#HH#Par###l13mepenne  TemmepaTypbl  IpU  [TOMOIIHU

KUJIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BELIECTBA

###Par#H#CTpoeHre BellecTBa: aTOMBI M MOJIEKYJbI, UX

2.1 pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE JAUCKPETHOE CTPOCHUE
BEIIIECTBA
###Par### ][ Bikenne vactui] BemecTBa. CBs3b CKOPOCTH

2.2 JIBIKEHMS] 4acTMLl C  TeMieparypodl. bpoyHoBckoe
nBwkeHue, muddysus

23 B3anmoneiicTBre YacTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




###Par### ArperaTHple COCTOSIHUSI BEIIIECTBA: CTPOCHHUE

ra3oB, >KHJIKOCTeM W TBEPIABIX (KPUCTAUIMUECKUX) Tell.

2.4 B3anMoCBsI3b  MEXKIy CBOHCTBAMH BEIIECTB B Pa3sHBIX
arperaTHeIX COCTOSHUSIX W HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 OCOoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckre padOTHI:
#H#Par###01enka nuaMeTpa aroMa METOJOM psSAoB (C
UcIonb30BaHueM (pororpadmii).

2.6 #HH#Par###OnpIThI o HaOJIIOICHUIO TEIUIOBOTO

pacuIMpeHust ra3os.
#H#HPar#H#0nbITEL 110 OOHApY)KEHHIO JACUCTBUSL  CHUJI

MOJICKYJIIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUKEHHE
H#H#HPar###CropocTs. Cpennsa CKOpOCTb npu
3.2 HEPaBHOMEPHOM JIBIJKEHHUU. PacuéT myTu u BpeMmeHH
JIBUKCHUS
SIBnenue nHepuuu. 3aKOH MHEpUMU. B3anmonelicTBue Ten
3.3 KaK IMpUYMHA U3MEHEHUs] CKOPOCTH JIBUKeHus Tesl. Macca
KaK Mepa UHEpPTHOCTH Tesa
34 ###Par#t#lnotHocTs  BemecTtBa. CBS3b TUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BelllecTBa
3.5 Cwta KaK XapaKTEepPUCTHKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunibl ¢
' MOMOIIIbIO TMHAMOMETpPA
37 ###Par###ABnenne TArotreHus u cuia Tsokectd. Cuia
' TSKECTU Ha Jpyrux miaHerax. Bec Tena. HeBecomocThb
38 Cuna Ttpenus. TpeHHe CKONBXEHUS U TPEHHUE TIOKOS.
' Tpenue B mpupoie U TEXHUKE
39 ###Par###Cnoxxenue CcuJ, HaNpaBJICHHBIX 110 OJHOMN
' npsMoi. PaBHOIEHCTBYIOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




OmnpeneneHre  CKOPOCTH ~ PaBHOMEPHOTO  JBMDKCHUS
(mapuka B KHJIKOCTH, MOJEITH  JJIEKTPUUIECKOTO
aBToMoOWIsT ¥ Tak ganee). OnpeneneHue cpeaHen
CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa 10 HAKIOHHOM
wiockoctd. OnpezeneHne IUIOTHOCTH TBEPAOTO Tela.
OnBITH, JEMOHCTPUPYIONIUE 3aBUCUMOCTh PACTSHKCHHUS
(medopmanuu) IPY>KUHBI OT TPHIOKEHHON CHIIBI. OTIBITHI,
JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh CHUTBI TPEHHUS
CKOJILXKCHHUS OT Beca Tella U XapaKTepa COMPUKACAIOIINXCS

MMOBEPXHOCTEN

®dusnueckue SBICHHUS B IMPUPOJE: NMPUMEPHI JIBMKEHUS C
3.11 pa3IMYHBIMM CKOPOCTSIMH B >KMBOM M HEKUBOH INpPUPOAE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenune TtBEpaoro Tena. CrnocoObl yYMEHbIIEHHS U

4 YBEIMYCHUS IaBICHUS
42 JlaBenue raza. 3aBHCMMOCTH JaBJIEHHS Taza OT 00bEMa,
' TeMIIepaTyphbl
A3 [lepenaua naBneHHUst TBEPABIMH TeNaMH, >KUAKOCTIMH U
' razamu. 3akoH [lackans. [THeBMaTnyeckre MalIiHbI
3aBHCUMOCTh  JIABJICHUS  JKUAKOCTH  OT  TIIyOWHBI.
4.4 I'unpocratudeckuii mapagokc. CooOIaronirecs: Cocybl.
['mapaBiamyecKkie MeXaHU3MBbI
AtMocdepa 3emnn U arMocdepHoe naBieHue. [IpuduHb
AE CYILIECTBOBaHMSA BO3AYIIHOM o0osoukn 3emian. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 U3mepenne armocdepHoro nasienus. [Ipubopsr s
' U3MepeHus: aTMOC(EepHOro J1aBIeHUs
47 JleficTBHE JKUIKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEIIO.
' Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena
4.8 [TnaBanue Ten. Bo3gyxomnaBanue

4.9 [TpakTrueckue pabOTHI:




HccnenoBanye 3aBUCUMOCTU Beca Tella B BOJIE OT 00bEMa
NOTpYKEHHOW B KHUAKOCTh vacTu Tena. OnpeneneHue
BBITAJIKUBAIOIIEA  CHJIbI, JCHCTBYIOIIEH HaA  TeJO,
IOTPY’KEHHOE B JKMIAKOCTb. [IpoBepka HE3aBHCHUMOCTH
BBITAJIKUBAIOIICH CHUJIbI, JICUCTBYIOIEW HAa TEIO B
JKUJKOCTH, OT Macchl Tena. ONbIThl, AEMOHCTPUPYIOIINE
3aBUCHUMOCTDH BBITAJIKUBAIOIICH CHJIbI, JEHUCTBYIOLICH Ha
TEJIO B JKUAKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTH
YacTH TeJla U OT IUIOTHOCTH XuAkocTH. KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYHUPOBAHHE JIOAKU M OMpEeICHUE

€€ Ipy30I0AbEMHOCTH

4.10

411

duznyeckue ABICHUS B IpUupoAc: BIUAHUC aTMOC(I)CpHOFO

JIaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO

TexHuueckue ycTpoicTBa: cOOOIIAKOLIMECS  COCYHBI,
YCTPOMCTBO  BOJONPOBOAA, T'MIAPABIMYECKUH  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHndeckast MOIIIHOCTD
£ 3 [IpocTeie  MeXaHW3MBI:  pblUar, OJOK, HAaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBecHs phlyara
54 [TpumeHeHue paBuia paBHOBECHS pbldara K OJI0Ky
«3omoToe npaBuwiIo» MexaHuku. Koaduiment momaesHoro
55 JeHCTBUS MeXaHW3MOB. IIpocTeie MexaHW3MBI B OBITY U
TEXHHKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
£ g [TorHass MexaHWYecKash SHEPTrHs. 3aKOH W3MEHEHUS W
' COXpaHEHMsI MEXaHNYECKON YHEPTHH
[TpakTuyeckue paboOTHI:
59 ###Par###Onpeneneane pabOThl  CUJIBI  TPEHHS  TIPH

pPaBHOMCPHOM  IBWKCHHU TCJIa IO FOpHBOHTaHLHOﬁ

noBepxHoctu. MccimenmoBanue  yCcloOBHM — paBHOBECHS




5.10

5.11

ppruara. HMamepenue KIIJ[ HakmoHHON  MJIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTUU

PuU3NYECKUE SBJICHUS B IPUPOJE: PbIUary B TEJIC YEJIOBEKA
TexHuueckne  yCTpPOMCTBA:  pbluar, IMOABWKHBIA U
HENOJIBIKHBIA OJIOKM, HAKJIIOHHAsl IJIOCKOCTh, IMPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC
Kon
Koa siementa IIpoBepsiemble 3JIeMeHTBI COAEPKAHUS
pasjena
TEIUIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETUYECKOU
6.1 TEOpUU CTPOEHHUs BeullecTBa. Macca U pa3Mepbl MOJIEKYIL.
. OneIThl, NOATBEP)KJAIOUIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.2 Mogenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUIMA
' BemectBa. Kpucramnnyeckue u amopHble Tena
63 OOBbsicHeHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPJBIX TEN HA
. OCHOBE TOJIO’KEHU I MOJIEKYJIIPHOKMHETUYECKOMN Teopun
6.4 CMaunBaHuE U KalWUISPHBIE SBJICHUS
6 6.5 TemoBoe paciimpeHue u cxxaTue
66 Temneparypa. CBA3bp TeMmmepaTypbl €O  CKOPOCTHIO
- TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennsas sueprus. CrnocoObl W3MEHEHUsI BHYTPEHHEU
- SHEPTUU: TeIIonepeaaya U CoBepIIeHne padoThl
6.8 Bunel Temmonepenauu: TEIIONPOBOAHOCTh, KOHBEKIIMS,
' U3Iy4yeHue
6.9 KonunuecTBo TennoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
TermmooOMeH ¥ TEmIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanmaHca
6.11 [InaBneHne W OTBepACBaHWE KPHUCTAIMYCCKUX BEIIECTB.




VI[GHBHEUI TCIIJI0TA I1IJIaBJICHUA

6.12

[TapoobpazoBanue u xonmeHcanus. Mcnapenue. Kumenue.
VYnaenpHas Temsora mapooOpa3oBaHUS.  3aBUCHMOCTb

TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13
6.14

6.15

6.16

6.17

BitasxxHoCTB BO31yXa
OHeprus TOILUIMBA. Y IebHAasl TENJI0Ta CTOPAHUS

[Tpunnume! padoTe! TertoBeix aeurateneit KI1/ Temiosoro
nBurarens. TerioBble ABUraTeNId M 3alUTa OKpYKarolen
cpelbl

3aKOH COXpaHEHMS U TPEBPAILLCHUS PHEPIUU B TEIUIOBBIX

nponeccax

[IpakTrueckue pabOThI:

H#HAH#Par#H##OnbITEL O OOHApYXKEHHIO JEHCTBHS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.

#AH#Par#H#0ONbITEL 10 BBIPAIMBAHUIO  KPHUCTAJUIOB
MOBapEHHOM COMM WM caxapa.

#HH#HPar###OnbITH o HaO0JII0 ICHUIO TEIJI0BOrO
paCIIMPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
#HH##Par###0Onpenenenue naBlieHUs BO3JyXa B OayioHe
HITIpUIIA.

H#HAH#Par#H##ONbITEI,  TEMOHCTPHUPYIOIIME  3aBUCUMOCTD
JABJIEHUS BO3JyXa OT €ro o0bhEMa W HarpeBaHUs WU
OXJIAXKJICHUS.

##HPar###]IpoBepka TUIOTE3bl JIMHEHHOM 3aBUCHUMOCTH
JUIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIEPATYPHI.

###Par##Ha0Ononenne M3MeHeHus: BHYTPEHHEH SHEpruu
TeJa B pe3yibTaTe TEIUIONepenadyd W pabOThl BHEIIHHX
CHIL.

###Par##llccnenoBanne  sBIEHUS TEIUIOOOMEHA TIpH
CMEIIMBAaHUM XOJOJIHOU U rOpsiuei BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,

MOJIYyYEHHOTO BOJOM TpU TEIUIOOOMEHE C HarpeThiM




6.18

METATUYECKUM ITHITUHAPOM.
#H##Par###OnpenencHue yACIbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H#0OnpeneneHue  OTHOCUTENBHOM  BIIAKHOCTHU
BO3/TyXa.

#H##Par###OnpeneneHue yaeIbHOW TEIUIOTHI TUIABJICHUS

JIbaa.

Ousnyeckue SBICHUS B MPUPOJE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWUIApHBbIE SIBJIEHUS B  IPHUPOJAE,
KpUCTaJIbl B mpupoje, usnydenue ConHIla, 3aMep3aHue
BOZOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudyeckue  yCTpPOMCTBA:  KAaNWUIAPBL,  IPHUMEPHI
HCIIOJIb30BAaHNS KPHUCTAJUIOB, JKUIKOCTHBI TEPMOMETP,
JATYUK TEMIIEPATYPbl, TEPMOC, CUCTEMA OTOILIEHUS JTIOMOB,
TUTPOMETPBI, NCUXPOMETP, MapoBasi TypOHHaA, BUTATENb

BHYTPEHHETO CTOpaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
B3aumopneiictBue  3apspkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBUCHMOCTBH CHJIBI B3aMMOJICUCTBUSA 3apsDKEHHBIX TN OT
BEJIMYMHBI 3aPsIJIOB M PACCTOSIHUS MEXKIY TEJIAMH)
Onexrpuueckoe mnozie. Hanmpspk€HHOCTH DIEKTPUUECKOTO

7.3 nosi. [IpuHIMN cyneprno3uuuu 3NeKTpUYECKUX Mojien (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenun anekTpudeckux  3apsloB.  OJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apsa. CrpoeHue aroma. IIpoBonHuku n
TUDJICKTPUKA

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

- DIIEKTPUUYECKUI TOK. YcnoBust CYIIIECTBOBAHUSA

QJICKTPHUYCCKOI'0 TOKA. M cTOYHMKY TOCTOSHHOI'O TOKa




JIeficTBUS 3JIEKTPUUECKOrO0 TOKa (TEMJIOBOE, XUMHUYECKOE,

& MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
28 Onexrpuueckass 1uenb. Cuna Toka. DIEKTpUUECKOE
' HaIpshKEHUe
29 CorpoTHBiieHHE MPOBOJHUKA. YEIbHOE COMPOTUBIICHUE
' BELIECTBA
7.10 3akon OMa Juist yyacTKa Lenu
[locnenoBarenpHOE M MapajlieIbHOE  COEIUHEHHUE
7.11
MIPOBOIHUKOB
PaGota 1 MOILITHOCTD MEKTPUUECKOro TOKa. 3akoH Jxoyns
7.12
— Jlenna
213 DneKTpuuecKue Ienu U MOTPEeOUTEeNn DIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocrossHHbIE MarHuThl. B3anmMoneicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnuTtHoe nosie. MarautTHoe 1oJjie 3eMJIM U €ro 3HaYeHue
7.15
IUTS S)KU3HU Ha 3eMile
216 OneiT Opcrena. MarHuTHoe MoJe 3JIEKTPUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOIO TOJISI HAa TPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTENIb TMOCTOSHHOTO ToKa. lcmonb3oBanue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOWCTBaX W Ha
TpaHCcIopTe
218 OmnbiTel @apaned. SABneHue dIEKTPOMArHUTHOW MHIYKIUU.
' [IpaBuno Jlenna
Onektporereparop. CrocoObl MOMYyUYEeHHs AIECKTPUICCKOM
7.19 JHEPTUH. DJEeKTpOCTaHIIMM ~ HAa  BO300OHOBJISIEMBIX
HMCTOYHHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
720 OnbITH IO HAOIOCHUIO AICKTPU3ANNHA T UHIYKIUEH U

MIPU CONIPUKOCHOBEHHH.

UccnenoBanue AEUCTBHS  AJIEKTPUYECKOTO TOJISI  HA




MNPOBOAHUKH U NUBJICKTPUKH.

COopka u 1mpoBepka pabOTHI 3IEKTPUUYECKON Lenu
IIOCTOSTHHOT'O TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3MepeHue u peryampoBaHue HAPSAKEHHUS.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYILIETO Yepe3
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA
pe3ucrope.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUECKOTO
CONPOTHUBIICHUS MPOBOJAHHMKA OT €ro JUIMHBI, IUIOLIATU
MONEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka mpaBuia  CIOXKEHUS  HANpsHKECHUW — NpH
[IOCJICZIOBATEIbHOM ~ COEIUHEHUM  JBYX  pPE3HCTOPOB.
[IpoBepka mpaBuia Juisi CWIbl TOKA IpPHU MapaieIbHOM
COEIMHEHUH pPE3UCTOPOB. Onpenenenue paboThI
ANEKTPUYECKOTO  TOKa, WAYIIEr0 4Yepe3  Pe3UucTop.
Onpenenenue MOIIHOCTH INEKTPUUYECKOTO TOKa,
BbIIIEIISIEMOM Ha pe3uctope. VccrnenoBanue 3aBUCHUMOCTH
CWJIBI TOKA, UIYILIETO Yepe3 JaMIIOUKy, OT HalpshKEHUs Ha
weri. Ompenenenue KIIJ[ warpeBarensa. MccrnenoBanue
MAarHuTHOI o B3aI/IMO)ICI\/'ICTBI/I$I IIOCTOSAHHBIX MArHuTOB.
N3yueHne MarHUTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB IpH
X o0BeAMHEHUU W paszjaeneHuu. VccrnenoBanue nencTBUs
AJEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpenKy. OINbITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS
KaTyliKW ¢ TOKOM M MarHuTa OT CHUJIbl TOKa U HAITPaBJICHUA
TOKa B KaTylke. M3yyenue neicTBrsI MAarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM. KOHCTpyupoBaHME U HU3y4YEHUE
paboThl BIIEKTPOJABUTATENS. H3mepenne KIIg
3JIEKTPOJIBUTATEIIbHOMN YCTaHOBKH. OnbITHI o
HUCCICOAOBAHUIO SABJICHUA BHCKTpOMaFHI/ITHOfI HWHAYKIUHA:
HCCICAOBAHUC U3MCHEHUN 3HAUECHUS U HaITpaBJICHUA

WHIYKIIHOHHOTO TOKa




7.21

7.22

@u3nyecKue SIBICHUS B IPUPOJIE: IIEKTPUUECKUE SBICHUS
B arMocdepe, DIEKTPUYECTBO IKHUBBIX OPraHHU3MOB,
MarHuTHoe Tmoje 3emud, JApedd MOJICoB,  poOJib

MAar"gsuTHOI'O IIOJIA AJIA Y)KM3HH Ha 3GMJI€, MOJISIPHOC CUSAHUC

TexHuyeckue yCTpPOHCTBA: AJIEKTPOCKON, amIepMeTp,
BOJITMETpP, PEOCTaT, CYETUYMK DIECKTPUUYECKOW HHEPIUH,
3JIEKTPOOCBETUTENILHBIC pudopHl, HarpeBaTeIbHbIC
AIEKTPOPUOOPHI (mpumepsr), AJICKTPUUYECKUE
MpeIOXpaHUTENH,  SJIEKTPOMArHUT,  AJIEKTPOJBUraTellb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC

Kon

pasnena

Konx hnementa

IIpoBepsieMbIe 3JIEMEHTHI COCPIKAHUS

MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe  IBWXKEHHE. MarepuanpHas — TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO TBUKECHHS
8.3 PaBHOMEpHOE MPSAMONTMHENHOE IBHKEHUE
HepaBHoMepHoe mpsimosinHeHOe nBmxkeHue. CpemHss u
8.4 MTHOBEHHass CKOpPOCTh Tela TMpU  HEPaBHOMEPHOM
JIBUKCHHUH
85 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE
' TIBUKCHHE
8.6 CBobOoaHoe nagenue. OneITh [ anunes
PaBHOMepHOE [BIKEHHE 1O OKpyKHOcTU. llepuox wu
8.7 yacToTta oOpamieHus. JluHeliHas u yrjioBas CKOPOCTH.
LenTpocTpeMUTENbHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHIUIT CYyTIEPIIO3UITUN CHUT




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuia TPCHUs: CUJIa TPCHHUA CKOJBXCHUA, CHJIa TPCHUA

813 MOKOS, IPYTHe BUABI TPCHHS
8.14 Cuna TSDKECTM W 3aKOH  BCEMHPHOTO  TSATOTEHUSI.
' YckopeHue cBOOOIHOTO NaIeHUs
8.15 JBmxenue mianet Bokpyr ComHia. [lepBas kocMudeckas
' ckopocTb. HeBecoMOCTh U Iieperpysku
PaBHOBecne MarepuanbHON TOUYKH. AOCONIOTHO TBEPIOE
8.16
TEJIO
8.17 PaBHoBecue TBEPAOro TeENa € 3aKpPEIUVIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nwmnynee Tena. M3Menenue ummynbca. IMIynsc cHItbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE nBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
8.9 PaGora cun Tsxectu, ynpyroctu, TpeHus. CBsi3b dHEpPruu
' U paboThI
8.93 [lorennumaneHast  3Heprust  Tena, MOAHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEPTUs CKATON MPYKUHBI
Kunernueckass oHeprus. Teopema 0 KHHETHYECKON
8.25
SHEeprun
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHUST OpycKa WK
JBIDKEHUS  IIApUKa 1O  HAKJIOHHOM  IIOCKOCTH.
OmnpeneneHne YCKOpEHHS Telna TPU PaBHOYCKOPECHHOM
JIBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.
8.27 HccnenoBanne 3aBUCUMOCTH IIYTH OT BpPEMEHHM IpHU

PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.

IIpoBepka rumoTesspl: €ciu IpU PaBHOYCKOPEHHOM
JBYDKEHUM 0€3 HadaJabHOH CKOPOCTH IYTH OTHOCSITCS Kak
psAa HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME NTPOMEKYTKH

BpPEMCHH OJMHAKOBBI.




8.28

8.29

HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBXKEHUS OT
CHJIBI HOPMaJIbHOI'O JaBJICHUSI. Onpenenenue
KodpuuueHTa TpeHus ckoibxkeHus. OnpexpeneHue
KECTKOCTHU NpYyxUHbL. OnpenerneHne padoThl CUIIbl TPEHUS
IIPY PABHOMEPHOM JIBXKEHHMU Teja 0 IOPU30HTAIbHOU
noBepxHocTu. OnpeneneHne paboThl CHUIIBI YIPYTOCTH TIPU
noabEMe rpy3a € HCIOJIb30BAaHUEM HENOJBH)KHOTO U

MOJABUKHOTO OJIOKOB

@u3nYecKue SBJIEHUS B NPUPOJIE: NPUIUMBBI U OTJIMBBI,
nBukeHue IuiaHer CONHEYHOW CHCTEMbl, PEaKTUBHOE
JBUKEHUE KUBBIX OPTAHU3MOB

TexHuueckue YCTPOMCTBA: CIIUAOMETD, JATYUKHA

TIOJIOKCHMUS, PACCTOSAHHNA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHHMA 1 BOJIHBI

Konebarenbnoe nsmxeHue. OCHOBHBbIE XapaKTEPUCTHKHU

. KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTYAa
9.9 MareMatnueckuit u NPY>KUHHBIN MasTHUKH.
' [IpeBparnienue 3HEprun MpH KoJIeOATETLHOM JIBUKCHUU
93 3aryxatomue KojiebaHusi. BpIHYXIEHHbIE KOJeOaHMUs.
' Pe3onanc
Mexannueckue BOJHBL. CBOMCTBA MEXAaHMYECKUX BOJIH.
0.4 [IpononpHbie W mMOMNEpevyHbIe BOJHBI. JlrHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHHs. MexaHn4yecKkue BOJIHBI B
TBEPJIOM TeJI€, CECMUYECKUE BOJTHBI
9.5 3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u ynpTpa3zByk
[IpakTudeckue pabOTHI:
Ompenenenne  9acTOTBl HW  Tepuoaa  KojeOaHwit
MaTeMaTUYeCKOro MasiTHUKA.
Ompenenenne  9acTOTBl HW  Tepuoaa  KojeOaHwit
9.7 MIPYXUHHOTO MasiTHUKA

HccnenoBanne  3aBHCHMOCTH  Tepuojaa  KoJjeOaHHi
IIOABCUIICHHOT' O K HUTHU rpy3a oT JUINHBI HUTHU.
HccnenoBanue  3aBHCHMOCTH  TEepUoaa  KoJeOaHMi

NPY>KUHHOTO MaiTHUKa OT Maccel rpysa. IIposepka
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11

HE3aBUCHUMOCTH nepuoa KoJIeOaHui rpy3a,
MOABCUICHHOIO K HHUTH, OT MACChl I'py3a H JKECTKOCTU

npyxuHsl. I3Mepenne yckopeHnus cBOOOAHOTO NaieHus

dusndeckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
IIyHaMH, X0
9.9 TexHUYECKHE  YCTPOWMCTBA:  DIXOJIOT, HCIOJIb30BaHUC

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 DJNEeKTPOMarHUTHOE TOJ€. JEKTPOMArHUTHBIC BOJHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas Tnpupona cBera. CKOpPOCTh CBeTa.
' BousHoBbIe cBOICTBaA cBETa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
MOOHMIJIBHOTO Tesie(oHa
dusnueckue ABIEHUS B HOpUpoie: OHOIOTHYEecKoe
10.5 NEHCTBHE BHUJIUMOTO, yABTPa(pHOIETOBOTO 51
PEHTIE€HOBCKOT'O U3ITydeHUN
106 TexHuueckue yCTpOMCTBA: UCIIOJIb30BaHHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cBerta
11.2 IIpssmonuHeEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKEHUs
' cBeTa
114 [Ipenominenne cBera. 3akoH npenomiieHHs ceta. [lomHoe
' BHYTpPEHHEE OTPaXKEHHUE CBETa
11.5 Jlunza. Xop ydeii B TMH3E
116 Onrtuueckass cuctema (oToamnmapara, MHKPOCKONa U
' Teseckona
117 I'maz kak onrtudeckas cucrema. biau3opykocts U

JaJIbHO30PKOCTH




Paznoxenue 6emoro ceera B crektp. OmbiTel HbioTOHA.

118 CrnosxeHue ceKTpajabHbIX 1IBETOB. Jlucnepcus ceerta
[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH yria OTPa)KEHUsSI CBETOBOIO
Jayd4a OT yIJia NaJeHHUs.
N3ydyenune xapakTepucTHK H300pakeHUs IMpeiMeTa B
IIJIOCKOM 3€pKaJie.
HccnegoBanue  3aBUCUMOCTH  yrjaa  MPEJIOMIICHHS
CBETOBOI'O Jiyya OT yrja MaJeHHs] Ha IPaHULE «BO3AYX —
11.9 CTEKJIO».
[lonyyenne wu300pakeHUH C MOMOIIBIO COOHMparomei
JIMH3BL.
Omnpenenenne (POKYCHOTO pACCTOSHUS W ONTUYECKOMN
CHJIBI COOMpAIOIIEH TNH3HI.
OnbIThI 110 Pa3JIKEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITel 1O BOCHPUATHIO LIBETa MPEAMETOB MNPU UX
Ha0JII0/IEHNH Yepe3 1[BETOBbIE (PUIILTPHI
®uznyeckue sBIeHUS B npupoze: 3arMmeHuss CoiHoa u
11.10 JIyubl, 1mBeTa TeN, ONTHYECKHE SIBICHUS B aTMmocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
1111 TexHnueckue ycTpoicTBa: OUKH, IEPUCKO, (PoToamnmapar,
' ONTUYECKUE CBETOBOBI
KBAHTOBBIE AABJIEHU A
121 Omnbitel  Pezepdopna u mmaneTapHass MOJENb aToMma.
' Mogens aroma bopa
129 Hcnyckanne W TNOIVIOIIEHHWE CBETa aTOMOM. KBaHTHI
' JInnenyaTele CIIEKTPHI
19 12.3 PanuoakTtuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Ctpoenne atoMHOro sanapa. HykinoHHas Moaenb aTOMHOTO
' sapa. M3oTonsl
125 PagnoaktuBHbie mnpeBpamieHud. Ilepuon mnomypacnana
' aTOMHBIX SI7IEP
126 SAnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3aps0BOro U

MacCOBOI'O YHCECII




12.7 DHeprus CBI3u aTOMHBIX siep. CBsA3b MacChl U SHEPTUH
128 Peakuun cunresa u neneHus snaep. VCTOUHMKM SHEpPrUu
' ConHua u 38€311
12.9 Snepnas  sHepreruka.  JlelicTBUE€  paJMOAKTHUBHBIX
' W3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue paboOTHI:
HaGntonenne CIUIOIIHBIX M JIMHEHYATBIX — CIEKTPOB
1210 W3IIy4ECHHUS.
HccnenoBanue TpekoB: M3MEPEHUE SHEPTUU YAaCTULBI 110
TOpMO3HOMY TyTH (110 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usznyeckue SABJIEHUS B IIPUPOJE:  E€CTECTBEHHBIN
1911 pPaAMOaKTUBHBIN (DOH, KOCMUYECKUE JTYUH, PATUOAKTUBHOE
' W3IIy4eHue IPUPOIHBIX MHUHEpPAJOB, JeHCTBHE
PaZAMOaKTUBHBIX U3JTyYEHUI Ha OpraHU3M 4eJ0oBeKa
1212 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunscona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kon IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30BOro
NpoBepsIeMOro YPOBHSI OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOIrpaMMbl
TpeOoBaHus OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC

[lonumanne  pomu  GU3MKK B HAydyHOW  KapTUHE  MHPa;
c(OPMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBA3M U
MO3HABAEMOCTH SIBJICHUW MPHUPOJIBI, O POJIA SKCIEPUMEHTa B (U3UKE, O
cucreMooOpasyroneil poau (U3MKH B Pa3BUTUU E€CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJOTHi, 00 3BOMONNN (PU3MYECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTHUHE MUPA, O BKJIAZIE POCCUMCKUX U
3apyOe)KHBIX  YYEHBIX-(QU3MKOB B pa3sBUTHE HAyKH, OOBSICHEHHE

IIPOLECCOB OKPYKAOUICTO MUPA, PAa3BUTUC TCXHUKHU U TEXHOJIOTHI

3HaHuA 0 BUJAX MaTepuu (BEIIECTBO M MOJE), O JBIXKEHUH KaK Crocode
CYLIECTBOBAHMSI MaTEpUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU CTPOCHHUS
BEIIECTBA, O (PM3NYECKON CYIIHOCTH SBJICHUN NMPHPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, JJIGKTPOMATHUTHBIX W KBAaHTOBBIX); YMEHHE pa3iIHyaTh
SBJICHUS 10 ONHMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOe  (U3WYECKOEe  SIBICHHUE;  YMEHHE
pacrio3HaBaTh IPOSBICHHE HU3YYCHHBIX (U3MYECKUX SBICHUH B

OKPY>KaIoIlleM MUPE, BbIIEIASA UX CYILIECTBEHHbIE CBOICTBA (ITPU3HAKH)

BJ'Ia,Z[CHI/IC OCHOBaMH NOHSITHMHOIO armapara 1 CUMBOJIMYCCKOI'O A3bIKa
CbI/ISI/IKI/I U HUCHOJIb30BAHUE HX JIA PCIICHHA y‘—Ie6HBIX 3a1a4; YMCHHC
XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/ILIGCKI/IC SABJICHUA W HPOLCCCHI,

HCIIOJIB3Ys q)YH)IaMeHTaJ'II)HLIe N OMIIMPUYICCKHUE 3aKOHBI

VMenne OnmcHIBaTh HN3YUCHHBIC CBOMCTBA Tel U (bHSI/IquKI/Ie SABJICHUA,

HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Bnagenne ocHOBaMH METOJOB HAy4YHOrO TIO3HAHHUS C y4ETOM
coOmroieHnsT TIpaBUJ O€30TacHOTrO TpyAa: HaOmoJeHne (U3HYECKUX
SIBJICHUM :

YMEHHE CaMOCTOSITEIbHO COOMPAaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 000PYAOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJI OIBITA

1 3aIlUCBIBATh €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI,




MPOBEJICHUE MPSIMBIX U KOCBEHHBIX HM3MepeHUl (PU3MUEeCKUX BETUYMH:
YMEHHE  IUIAHUPOBaTh  H3MEPEHUs, CaMOCTOSITEIIbHO  coOuparth
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY 110 MHCTPYKIIMH, BBIYUCISTH 3HAYCHHE
BEJIMYMHBl M AHAIM3UPOBATh IOJIYYEHHbIE pE3YIbTAThl C Y4ETOM
3aJIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIPOBEJICHUE  HECIOKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENILHO ~ coOMpaTh  AKCIEPUMEHTAJbHYIO  yCTaHOBKY U
IIPOBOAUTH UCCJIENOBAHUE IO MHCTPYKLUHU, IPEICTABIATH IOJYYEHHBIE
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUAEC TaOuull U TrpaduKos,
YUUTHIBaTh  IOTPEIIHOCTH, J€JaTb BBIBOJABI IO  pe3yjbTaTam

HCCICOOBaAHUA

[Tonumanue XapaKTEPHBIX CBOWCTB Gu3uveckux  MojeJeH
(MaTepuanbHasi TOuKa, aOCONIOTHO TBEPAOE TEJIO, MOJETU CTPOCHHS
ra3oB, KHIKOCTeH W TBEPIBIX TeJ, IUIAHETapHAs MOJeNb aToMa,
HYKJIOHHAasi MOJIEJIb AaTOMHOIO fJipa) U YMEHUE HPUMEHSATh HX JUIs

00BsACHEHHS (1)I/I3I/I‘IGCKI/IX IIpoueccoB

YMmeHue oObSCHATh (pU3HUECcKe MPOLECCH U CBOWCTBA TeJl, B TOM YHCIIe
U B KOHTCEKCTEC chyauHﬁ MPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa, B
YaCTHOCTH, BBIABIIATE IPUYUHHO-CICACTBEHHBIE CBA3M M CTPOUTH
OOBSICHEHHE C ONOPOM Ha M3YYEHHbIE CBOMCTBA (DM3MUECKUX SIBJICHHI,

(I)I/I3I/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YMmenue pemare pacu€THble 3amaun (Ha Oaze 2 — 3 ypaBHEHHN),
UCTIOJB3Ysl 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (DU3NIECKHE BEIHMYUHBI,
B YacTHOCTHM, 3alMChIBaTh KpaTKOE YCIOBHE 3aJaud, BBIABIATH
HEJOCTaIoOU[Ne JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
Ui e€ pEUIeHHWs, HCIOIb30BaTh CIPABOYHBIC JAHHBIE, MPOBOIUTH
pacuéTbl W OIEHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYEHUS
(GU3NYECKOil BEIMYMHBI, YMEHHE OMPEIEISTh Pa3MEPHOCTh (PU3UICCKOM

BCJIIMYHHEI, l'[OJ'Iy‘ICHHOfI IIpH pCHICHUHA 3aJa4r

YMeHue  XapakTepu3oBaTh  MPHUHIMIBI  JEHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIE OBITOBBIX MNPHUOOPOB, U MPOMBIILIEHHBIX
TCXHOJIOTUYCCKUX MPOLUECCOB IO HUX OMNHWCAHWIO, HUCIOJIB3Yysd 3HAHUA O
CBOMCTBax (U3MUECKHX SBICHUW MW HEoOXoauMmble (usnueckue

3aKOHOMEPHOCTH

10

YMeHue UCIojb30BaTh 3HAHUS O (1)I/ISI/IIICCKI/IX SABJICHUSX B HOBCCHHCBHOﬁ




KU3HH I oOecrieueHusl Oe30MacHOCTH MpPH OOpaIIeHUH ¢ OBITOBBIMHU
npubopamMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAaHEHHs 37J0POBbS H
COOJTFOICHHSI HOPM 3KOJIOTHYECKOrO TOBEJICHUS B OKPYIXKAIOILICH cpeje;
MOHUMaHHE HEOOXOMUMOCTH TIPUMEHEHHUS JOCTIXKEHUH (U3MKH W

TEXHOJIOTHI JJIA palliOHAJIBHOI'O ITPUPOAOII0JIb30BaAHUA

11

OneiT moucka, mpeoOpa3oBaHUS U NpEACTaBlieHUs HHDOpManUu
(GU3NYECKOTO COJEepKAHMUA C HCIOJIb30BaHHEM HWH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; yMEHHE OIEHUBATh JOCTOBEPHOCTH
MOJIYyYCHHOW WHGPOpMAlMd Ha OCHOBE WMCIOIIMXCS 3HAHWA W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHUE HCIIOIb30BATh MPH BHIIOJHEHUU
YUeOHBIX 3aJaHWil HAYYHO-TIONMYJSPHYIO JIUTEpaTypy (U3NIECKOTro
COJiep>KaHusi, CIpPaBOYHBIE MaTepHalbl, pecypcbl ceTtu HHTepHeT;
BJIa/ieHHE 0a30BBIMU HAaBbIKAMHU NIPEOOPa30BaHUsI HHPOPMAIUK U3 OJTHOM
3HAKOBOW CHUCTEMBI B JpPYTyl0; YMEHHE CcO03[aBaThb COOCTBEHHBIE
MMMCbMEHHBIC W YCTHBIC COOOIIECHUS HAa OCHOBE WHGOpMAIUU W3

HECKOJBbKHMX HCTOYHHUKOB




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE ABJIEHM A
11 MexaHn4ueckoe JABHXKCHUC. MaTepI/IaHBHaH TOYKa. Cucrema oTcuéra.
. OTHOCUTENBLHOCTD JABHUKCHUSA
PaBHOMepHOE W HepaBHOMepHOE ABWXKeHHE. CpemHss ckopocTh. Dopmyma s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOG HpﬂMOHHHCﬁHOC ABHUKCHUC. 3aBUCUMOCTEH KOOpAuHaTbl TCJIa OT
BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO ABHUKCHUA:
13 () =x,+0t
rpa(i)I/IKI/I 3aBUCUMOCTH OT BpEMCHHU [JId IIPOCKHOHMHU CKOPOCTH, IIPOCKIHNHU
nepeMeCHus, MMyTH, KOOPAWHATHI ITPU PAaBHOMEPHOM HpﬂMOHHHeﬁHOM ABUXKCHUHN
3aBHCUMOCTh KOOPJIMHATHI Tela OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
HpHMOHHHCﬁHOFO JABHUKCHUA:
2
S(fi=vy s+ ay= %
CDOpMy.]'ILI AJId IPOCKIUU TICPpEMCEIICHHUA, MNPOCKIHWU CKOPOCTH W TIPOCKIHU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKCHUU:
r2
14 s.(D=vy,-1+a, e
U_‘r(f) =Up, +a, -1,
a,(r) =canst,
UI.‘c: - Ul:r: =2£IISI
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsl NPOEKLUHUU YCKOPEHHUS, TPOEKIUN
CKOpPOCTH, IMPOCKIUU TMNCPCMCUICHUA, KOOpJAUWHATBI IpHU PABHOYCKOPCHHOM
HpﬂMOJ’II/IHGﬁHOM IBHUKCHUN
CBobGomHoe manenune. PopMysbl, OMUCHIBAIONIME CBOOOIHOE MAJCHUE Tela II0
15 BEPTUKAIN (IBMKEHUE TEJIa BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3E€MJIN).

I'paduku 3aBUCUMOCTH OT BpeMEHH I TPOEKIIUHN YCKOPEHHUS, IPOCKIIMUA CKOPOCTH

N KOOPAWHATEI ITPU CBO6OI[HOM IMaacHUM TEJIa IO BEPTUKATIU




CkopocTh paBHOMEPHOIO JBM)KEHHSI Tela IO OKpyxXkHocTu. Hampaienue
CKOPOCTH.

Q®opmyna s BBIYUCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPUOJ

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHoe  yckopeHue.  HampaBieHue — IEHTPOCTPEMHUTENIBHOTO

16 yckopenus. @opMmyiia Uil BBIYACIECHUS YCKOPEHUS:
2
a. — L
"R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHOoCTh BemecTBa. @opmya i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuunHa. CioxeHue cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEH HA
TEJI0
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy 3 =-F
TpeHne nokos M TpeHue CKoabXeHHs. Popmyia s BBIYMCIECHUS MOIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
1.12

Fp=u-N




1.13

Hedbopmaruss Tena. Ynopyrue u  Heynpyrue aedopManuiv. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

My -1
F=G.—-L1 2
'L
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyiia a7 BBIYUCICHUS CUIIBI TSKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBmxenue manet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocthb

U TIeperpy3Ku

1.15

Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
p=mi

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
p=myU +im, Ly =const
PeakTnBHOE NBIDKEHNE

Mexannueckast pabota. @opmyria it BBIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckass MOIITHOCTD:

N=2
'

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUI BBIYUCIICHU S

KHHETHYISCKOM OHCPIUU:

H!Uz
BTy

Teopema o kuHeTHUecKoU s3Heprun. Gopmyra 1 BBIYUCICHUS OTCHIMAIBHON

SHEPruy Tela, OJHATOrO

Haxg 3eMIIEH:




E_=mgh

Mexanandeckas OHEPIu-i:

E=E;+E p
1.19 N
3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalienre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
[laBiienue TBEpIOTO TEIIA.
dopmyna s BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
_F
N
191 JlaBnenue raza. ATMocqepHoe AaBlICHHE.
l'unpocraTtuyeckoe gaBieHne BHYTPH KUIKOCTH.
@®opmyna 175 BBIYUCIECHNS JaBICHUS BHYTPU KHUIKOCTH:
P=pg+Pu,
1.22 3axoH [lackans. I'mapaBanueckuii npecc
3akoH Apxumena. ®opMysna 8 ONPENEIICHUS  BBITAIKUBAIOLIEH  CHUIIBI,
JIEMCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23
F Arm. T pev
VYcnosue niaBanus tena. [lmaBanue cy0B 1 BO30yXOIIaBaHUE
194 Mexanndeckue Konebanus. AMILTUTY1a, TIEPUOJ] B YacToTa Konebanuii. dopmyna,

CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHHIA:




1.25

MaremMarnueckuii W IPYKUHHBIA MaATHHKU. [IpeBpamieHue sHepruu Ipu

KoJIe0aTeIbHOM JABUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkre BOJIHEI. HpOI[OJ'IBHBIe H IIOIIECPCUYHBIC BOJHBEI. Z[J'II/IHa BOJIHBI H

CKOPOCTb PacIpOCTPAHECHUS BOJIHBI:

h=v-T

3ByK. ['poMKOCTB M BBICOTa 3BYKa. OTpa)keHHUE 3BYKOBOW BOJIHBI HA TPAHMIIE JIBYX

cpen. Hdpa3ByK U yIbTpa3ByK

1.29

Ilpaxmuueckue pabomol

H3mepenne cpeaHedl IJIOTHOCTM BEIIECTBA; ApPXMMEIOBOM CHIIBL, KECTKOCTH
OpYXHUHBL;, Kod(D(UIIMEHTAa TPEHUS CKOJBXKEHHS; PaOOThl CHIIBI TPEHHS, CUIIBI
YOPYrOCTH; CPEAHEH CKOpPOCTH ABWKEHHUSI OpycKa IO HAKJIOHHOW TUIOCKOCTH;
yckopeHusi Opycka MpH JBHKEHUH 110 HAKIIOHHOW TIOCKOCTH; YacTOTHI M MepHoaa
KOJeOaHU MaTEeMaTHYECKOTO MAasATHHMKA; 4YacTOThl W TIepHojia KoJjeOaHui
MPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIBbI, IEUCTBYIOIIETO HA phlUar; padOThl CHUJIIbI
YIPYTOCTH TMPU MOABEME TPy3a C MOMOIIBIO HEMOABIKHOTO OJI0Ka; paboThl CHIIBI
YOPYTOCTH MPHU MOABEME IPy3a ¢ MOMOIIBIO MTOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00bEMa MOTPYXKEHHOW YaCTH
TeJa U OT INIOTHOCTH >KUJIKOCTH, HE3aBUCHMOCTH BBEITAIKMBAIOIICH CHJIBI OT MaCChI
T€Jla; CUJIbl TPEHHUSI CKOJIBXKEHHUSI OT CHJIBI HOPMAJIBHOIO JaBJIEHUS W OT pojJa
MMOBEPXHOCTH; CHWJIbl YIPYTOCTH, BO3HHMKAIONIEH B TMPYXKUHE, OT CTEIECHU
nedopMaluu MPYKUHBL, YCKOPEHHs] Opycka OT yria HakJIOHAa HampaBIsIOIEH;
nepuosa (4acTOThl) KOJEOAHWI HUTSHOTO MAasTHHKAa OT JUIMHBI HUTH, TEpUOa
KoieOaHui TPYXKMHHOTO MasTHUKAa OT MAacChl Tpy3a M JKECTKOCTH TPYKUHBI;
MCCJIeI0BaHNE HE3aBUCUMOCTH TIEpHOJIa KOJIeOaHWH HUTSHOTO MasiTHUKA OT MacChl

rpy3a. IIpoBepka yciaoBHs paBHOBECHS ppluara

1.30

Qusuueckue asnenHus 6 npupode: NPUMEPHI IBIKEHHS C PA3IMUYHBIMU CKOPOCTIMU
B )KMBOM M HEXKHMBOW IPHUPOJE, NEHUCTBHE CHUJIbI TPEHUS B NPHUPOJAEC U TEXHHKE,
OPWIMBbI M OTJIMBBI, JABWKEHUE IUIaHeT CONHEYHOM CHUCTEMBl, PEAKTUBHOE
JBIDKEHUE KUBBIX OPraHU3MOB, PblYarv B TeJl€ YeJIOBEKa, BIUAHUE aTMOC(EPHOTo
JIABJICHUS] Ha KMBOM OpPraHu3M, IUIaBaHUE PbHIO, BOCTIIPUSTHE 3BYKOB JKUBOTHBIMH,

3EMIICTPSACCHUC, CeMCMHUUECKHE BOJIHBI, HYHAMH, 3X0O




Texnuueckue yCWlpOlZCWl8LZ.' CIIMAOMETP, AaTYHUKH IIO0JIOKCHHA, PACCTOSAHUA U
YCKOpPCHUA, AOUHAMOMCTpP, MMOJUIMIIHUKH, PAKCThI, pblYyar, HOI[BI/I)KHBIﬁ u

HCHOI[BI/I)KHI)II\/'I 6J'IOKI/I, HAKJIOHHasA IIJIOCKOCTb, IIPOCTBIC MCXAHHU3Mbl B 6BITy,

L3l coOO0MIaIoIMecss COCYJbl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJOXKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHUS BEIIECTBA.

2.1 Mopenun  TBEPAOro, SKUAKOTO UM Ta3000pa3HOTO  COCTOSHUI — BEIIeCTBa.
Kpucrammudeckue u amop(dHbIe Tena

55 JBm>xenue dactuil BeniecTBa. CBsi3b CKOPOCTH JABMIKEHUS YaCTHUIl C TEMIIEPATypOil.

' BbpoyHnosckoe nBuxenue, nuddysus

2.3 CMauuBaHue ¥ KanWUISPHBIE SIBICHUS

24 TennoBoe pacIIMPEeHUE U CKATUE

2.5 TennoBoe paBHOBECHE

25 Buaytpennsss osueprus. PaGota u Termonepesaya Kak CrmocoObl U3MEHEHUS

' BHYTPEHHEHN 3HEpruun

2.7 Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE
HarpeBanue u oxnaxnaenue ten. KonnuecTBo TEMI0THl. Y AelibHAs TEMIOEMKOCTD:

2.8 O=cam(t,—t,)
3aKOH COXpAHEHHUs SHEPIMM B TEIUIOBBIX IIpolleccax. YpPaBHEHUE TEIJIOBOTO
OanaHca:

2.9

O +0, +..=0
Ucnapenne u koHueHcaus. lM3MeHeHHe BHYTPEHHEW OHHEPrMUM B TMPOIECCE
210 ucrapeHuss M KoHjeHcauuu. Kumenue kuakocTh.  YenpHas — TemioTa
' napooOpazoBanus: L = Q/m
2.11 BraxxnocTs Bo31yxa
212 [InaBnenue u kpucramnuzanud. M3MeHeHne BHYTpEHHEW YHEPTUM NP IUIABICHUU

U KpUCTaJlJIM3alluu. YZ[GHBHEUI TCIIJIOTA IJIaBJICHUA !




BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y JeNIbHAS TEILIOTa CrOPaHUs TOIUIMBA: (

2.13 =Q/m
2.14 [Mpunuuns! padots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens
Ipakxmuueckue pabomul
W3mepenue ynenbHOW TEIJIOEMKOCTH METAJUIMYECKOrO IWIMHIPA; KOJINYECTBA
TEIUIOTHI, TOJIyYEHHOTO0 BOJOM KOMHAaTHOW TeMIepaTypbl PUKCUPOBAHHOM Macchl, B
215 KOTOPYIO OIyILIEH HarpeThli IUINHAP; KOJIMUYECTBA TEILIOTHI, OTJAHHOIO HArpEThIM
' LWIMHIPOM, IIOCie OIyCKaHHWs €ro B BOJAY KOMHAaTHOM TeMIepaTyphl;
OTHOCUTEJIBHOM BIIQXKHOCTH BO3/yXa; YICJIBbHOM TEIJIOTHl IUIABJICHUS JIBJA.
HccnenoBanue u3MeHeHUs TEMIIEPATYPbl BO/IbI IIPU PA3IMYHBIX YCIOBUAX; SBICHUS
TEII000MEHa MPU CMEIIMBAHUY XOJIOJHON U ropsiueil Bobl; Mpoliecca UCIapeHus
Qusuueckue s61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE
2.16 ABJICHUS B TIPUPOJE, KPUCTAUIBI B Ipupoze, uznydeHue ConHLa, 3amep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHL, TyMaHa, HHEsl, CHera
Texnuyeckue ycmpoucmea: KalWUIAPbl, TPUMEPbl HCIONb30BaHUS KpPUCTAIJIOB,
917 KUAKOCTHBI TEPMOMETp, HAaTUYUMK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETpBI, MCUXPOMETpP, MapoBas TypOWHa, IBUTrAaTelb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuszanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs HIEKTPUIECKOTO 3apsaa
34 Onektpuueckoe nose.  Hampsok€HHOCTh  snekTpuueckoro  mois.  [IpuHnmn
' CYINEPIIO3UINH IEKTPUUECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenun »snextpuueckux 3apsioB. JIeficTBHE 2JIEKTpUYECKOrOo IMOJIA Ha
' aeKTpuyecKkue 3apsiabl. [IpOBOTHUKN U AUDTIEKTPUKHU
[TocTOSHHBIN AIEKTPUYECKU TOK. J[eWCTBUS 3iekTpuueckoro Toka. Cuia Toka.
Hanpsxenue.
3.6

I=qg/t,U=A/q




:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIMPOTHUBIICHUC!:

3.7 R =pl/S
38 3akon Oma ayis yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE CoelMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+1; Rzﬁ.
2 2 -
CMmeliaHHble COEJUHEHMS IPOBOITHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 O=I"-R-t
312 Oneir Opcrena. MarHuTHoe 1oJIe HPSIMOTO IPOBOAHMKA C TOKOM. JInHun
MarHUTHON WHTYKITUU
3.13 MarauTHoe 1noJje MoCTOSHHOTO MarHuTa. Bzaumo/ielicTBUE MOCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIsSI HA IPOBOJAHUK C TOKOM
3.15 Omnertel @apanes. SIBnenne snekTrpoMarHuTHON MHAYKIMU. [IpaBumno Jlenna
IIpakxmuueckue pabomoi
W3mepenne  3IIEKTPUUECKOIO CONPOTUBIIEHUSI  PE3UCTOPA; MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH  CWIJIBI  TOKA, BO3HUKAIOIIETO B  IPOBOJHHUKE
3.16 (pe3ucTopsbl, JaMIovka), OT HalpsDKEHUS Ha KOHIAX MPOBOJHHMKA; 3aBUCHMOCTH
COTPOTUBIIEHUS OT JUIMHBI MPOBOJHHUKA, IJIOLIAJAM €ro MONEPEeYyHOro CeYeHUs M
YIEIBHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBuia sl 3JIEKTPUUECKOTO HAMNPSHKEHHUS TMPHU TMOCIEeI0BATEIbHOM
COECIMHEHUU NPOBOJAHMKOB; IIpaBMjA Ul CHJIBl 3JEKTPUYECKOIO TOKa IpH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)
3.17 Qusuueckue s61eHUs 6 Npupode. DIEKTPUUYECKHUE SBICHUS B aTMmocdepe,




JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMid, Apeid MOoJ0COoB,

POJIb MAroHuTHOI'O TOJIA JJId J)KU3HU Ha 3€MJ'I€, MOJIAPHOC CUAHUC

Texnuueckue ycmpoiicmea: SIEKTPOCKOI, aMIIEpMETP, BOJBTMETP, PpeocTarT,

CUETYMK  DJIEKTPUYECKOM  DHEpPruH,  SJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTeNIbHbBIE AIEKTPONPUOOPH! (IIPUMEPHI), MEKTPUUECKUE IPENOXPAHUTENH,
AMIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKAa, T€HEpaTop MOCTOSHHOTO
TOKa
3.19 DneKkTpoMarHuTHbBIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojenb cBera. [IpsiMonHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cBera
3.94 JIunza. Xopn nydeir B nuH3e. DOKycHOe paccTosiHue JHH3BL. OnTHdeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontuveckas cucrema. OnTuyeckue npruOops
IIpakxmuueckue pabomoi
###HPar##l13mepenne ONTUYECKOW CHIJIBI COOMpAromell JUH3BI;  (POKYCHOTO
paccTosiHUS COOMparoIell JIMH3BI (10 CBOWCTBY paBEHCTBA pa3MepoOB IpeaMeTa U
M300paxKeHus, KOTJa MpeaMeT pacloliokeH B JBOMHOM Qokyce), TMoKa3aTelns
3.26 MIPEJIOMJICHUS CTEKJIA.
H#HH#Par###ccnenoBanue CBOWCTBA H300pake€HUs, MOIYYEHHOTO C TOMOIIbIO
coOuparoIiel JIMH3bI, U3MEHEHHsI (DOKYCHOTO PACCTOSIHUSI IBYX CIIOKCHHBIX JIUH3,
3aBUCHUMOCTH yIJia MPEIOMJICHHS CBETOBOTO Jyda OT YIJia MajeHus Ha TpaHUIlEe
«BO3J1yX — CTEKJIO»
3.97 Quzuueckue senenus 6 npupooe: 3atmeHuss Comnua u JlyHbI, 1BeTra Te,
' OTNITHYECKHUE sIBJIeHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, QoToamnmapaTr, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
41 PagunoaktuBHOCTE. AJbda-, Oera-, ramma-m3nydeHus. Peakmuum anbda-u Oeta-
' pacnana
4.2 Omneitel Pe3epdopna o paccesanto anbda-dactuil. [nanerapuas Moaenb aroma
4.3 Cocras aromHoro sapa. M3oronst
4.4 [lepuon nonypacnaaa aTOMHBIX SAEDP




4.5

SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MacCOBOTO YHCET

Qusuueckue AGNeHUs 6 Npupooe: ECTECTBEHHBIH PaJuOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIY4YH, paJUOAKTUBHOE U3JIy4€HHUE IPUPOIHBIX MUHEPAJIOB, JEHCTBHUE
PaAMOAKTUBHBIX U31y4YEHUI HA OPraHU3M 4Y€JI0BEKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAWUBUIAYAJIbHBIA J03UMETpP, Kamepa

BunbcoHa, snepHas sHEpreTruka




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» Gusuka: 7-i knacc: 6a30BbIM ypOBEHb: yUeOHUK; 3-€ u3lanue, nepepadboTaHHOe
[leppiikun .M., UBanoB A.M. AkumonepHoe o0mectBo «M3aaTenbeTBo
«IIpocsenienne»

» ®dusuka: 8- kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ U3aHUE, TepepadOTaHHOE
[leppimkun .M., UBanoB A.U. AkimonepHoe o0riectBo «M3aarenscTBo
«IIpocBenieHue»

» ®uzuka: 9-i knacc: 6a30BbI ypPOBEHB: YUEOHUK; 3-€ U3jaHHe, IepepaboTaHHOE
[Teppimkun .M., I'ytauk E.M., UBanoB A.U. u np. AKIIMOHEPHOE OOIIECTBO

«3narenbctBO «lIpocBemienre»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



