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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke ¢ yuétoM deaepanbHOl padouel IporpaMMbl BOCIUTaAHUS
u Konuenuuu npenojgaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbI, MIPEICTABICHHBIX B
OI'OC 000, a Takxke ¢ yueToM ¢eaepalnbHoi padouel MporpaMMbl BOCITUTaAHUS
U KOHIEMIMHU MIpernojaBanus yaeoHoro npeameta «Duzukay.

Copnepxxanue mporpaMMbl MO0 (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHOM TI'PAMOTHOCTH OOYYAIOIIMXCS M OPraHU3alUi0 MU3Y4YECHHS
bu3NKK Ha JEeATEeILHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanuzainuu tpedboBanuniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)K€ MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (u3MKEe YCTAaHABIMBAET paclpesesieHne Y4eOHOro
MaTepuasia mo rojaMm oOy4eHus (MO KiaccaM), MpejaraeT MTPUMEPHYIO
MOCJIEIOBATEIbHOCTh H3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTUSA
MPEAMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHaroIInXCsl.

[Iporpamma no ¢usmuke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO y4eOHOMY MPEIMETY.

@dusuka ABISETCS CUCTEMOOOPA3YIOUIMM JJIsi €CTEeCTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH, acTpOHOMHUEH W
¢dusnueckoii reorpadueit, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MUDA,
MperocTaBisgeT Haubosiee sICHbIE 00paslibl MPUMEHEHHUS HAay4YHOTO METO/a
MO3HAHMS, TO €CTh CII0CcO0a MONIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 riaaBHBIX 3a7a4 (PU3MYECKOTO 00pa30BaHMs B CTPYKTYpe OOIIETro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4yarouuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TPENIOAaraeT OBJIAJCHHUE
CJIEIYIOIMMH KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOUUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHATH SBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC WM UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA
JJIA TIOJIYYCHHA BBIBOOOBY.

[enmu wm3yueHuss (U3MKH HA YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
oTpesiefieHbl B KOHIEMIMH MpernojaBaHusi ydeOHoro mpeamera «dusuka» B
oOpa3oBaTeNnbHBIX oOpraHu3anusx Poccuiickoit ®Denepanuu, peaTu3yrOIIUX
OCHOBHBIE 00111e00pa30BaTEeIbHBIC MPOTPAMMBEI.

Lenu nzydenust GU3UKu:

npuoOpeTeHuEe MHTEpeca W CTPEMJICHHS] OOYYaIOIIHUXCS K HAYYHOMY
W3YYECHUIO MPHUPOJBI, PA3BUTHE UX WHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEJICTaBICHUM O HaydHOM METOJIe¢ IMO3HAHUS U
dopMupOBaHHE WCCIEAOBATEIHCKOTO OTHOIICHUS K OKPYXKAIOUUM
SBIICHUSIM;

(opMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHUSI KaK pe3ysibTaTa HU3Yy4CHHs
OCHOB CTPOEHMsI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKHY;
(opMupOBaHKE NPEACTABICHUNA O POJIU (PU3UKU I Pa3BUTHUS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHII;

pa3BUTHE MPEICTAaBICHUH O BO3MOXKHBIX cepax  Oyayuien
npo(heCCUOHATILHON IeATENbHOCTH, CBI3aHHOU ¢ (PU3UKOI, MOATOTOBKA
K JaJibHeHIIeMy 0Oy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTkeHre ITHX IIEJIe MporpamMMBbl 10 (PU3MKEe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1a4:

NpuoOpeTeHWEe 3HAHUW O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

MpUOOpETEHNE YMEHUI OMUCHIBATH U OOBICHATH (PU3HUECKUE SABJICHUS C
MCIIOJIb30BAHUEM TOJTYYEHHBIX 3HAHHI;

OCBOCHHME METOJIOB PEIICHWS NPOCTEHIIMX pacCyYETHBIX 3a1ad ¢
MCIIOJIb30BaHUEM buznyeckux Mojienei, TBOPYECKUX U
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaONIONaTh NPUPOIHBIC SIBICHUS W BBITIOIHATH
OMBITHI, JA0OpPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIILHBIE UCCIIEOBAHUS C
HCIOJIb30BaHUEM U3MEPHUTENbHBIX TPUOOPOB;

OCBOCHHE ITPUEMOB pabOThI ¢ MHpOopMaluen GU3nIeCcKoro CoepKaHus,
BKJIOYAst ”HPOPMALIMIO O COBPEMEHHBIX JTOCTUKEHUSAX QUHKH, aHATHU3
M KPUTHYECKOE OIICHUBaHNE HH(OpPMAIIHH;



e 3HAaKOMCTBO cO cdepamu npodecCHOHANBHOW  JIEATENBbHOCTH,
CBS3aHHBIMM C  (U3UKOH, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIKEHUAX (PU3NUECKON HAYKH.

OO1iee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX IS W3Y4eHUs (PU3HKK Ha

06a3zoBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HE/CN0), B 8
KJacce — 68 yacoB (2 vaca B Hefenro), B 9 kiacce — 102 yaca (3 yaca B HefIeni0).

[Ipennaraemslii B mporpaMmme no ¢pusrkKe rnepeueHs 1adopaTopHbIX paboT u
OTIBITOB SIBIISIETCS] PEKOMEHAATEIbHBIM, YUUTEIb JI€JIaeT BEIOOD MPH MPOBEICHUU
1abopaTopHbIX pabOT U OMBITOB C yY4E€TOM HHIUBUAYaIbHBIX OCOOEHHOCTEN
oOyuaroluxcsi, CIUCKa HKCIIEPUMEHTAIbHBIX 33JaHU|, IPeIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOr'0 3K3aMeHa 10 (U3HKe.



COIEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa 1 e€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuyuHbL. M3Mepenue ¢uznueckux BenuuuH. Ouznyeckue
npubopsl. [TorpemHocTs n3mMepenuit MexxyHapoiHas CucTemMa eIuHHII.

Kak ¢usuka w Jgpyrue eCTeCTBEHHBIE HAYKH W3YYalOT MPUPOIY.
EcTecTBeHHOHAy4HBI METOJ NMO3HAHWA: HAOJIIOIEHHE, MOCTAHOBKA HAYYHOT'O
BOIIPOCA, BBIJIBUKECHHUE THUIOTE3, OJKCIEPUMEHT MO IMPOBEPKE THUIIOTES,
oObsicHeHHe HaOmonaeMoro spieHus. Onucanue (QU3NYECKUX SBICHUN C
ITOMOUIBIO MOJIEIEN

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, JJICKTPUUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usuyeckue npuOOpPHI U MPOIEAYypa NMPIMbIX U3MEPEHUN aHAJIOTOBBIM
1 U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpepeneHue EeHbI ASICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.

2. M3MepeHue pacCTOSIHUU.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OrnpeneneHue pa3MepoOB MajbIX TEJ.

5. M3MepeHue Ttemmneparypbl NPy MOMOIIM XKUJKOCTHOIO TEPMOMETPA U

JNaTYuKa TEMIEpaTyphl.
6. IIpoBenenue ucciaen0BaHus MO MPOBEPKE TMIIOTE3bI: TAIBHOCTD MOJIETA
IapyKa, MyIIeHHOTO0 TOPU30HTAIBHO, TEM 00JIbIIE, YeM OO0JIbILIE BHICOTA
ITyCKa.
ITepBoHayajbHBIE CBEACHHUS O CTPOCHUU BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxeHue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUS YacCTHI[ C
TeMrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoaelicTBue 4yacTuil
BEILIECTBA: IPUTSLKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEN U TBEPIBIX
(kpucTammuyeckux) Tejl. B3auMocBs3b MEXIy CBOMCTBaMM BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.



Hemoncmpauuu.

1. HaGmonenue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysnmn.

3. HaOmiomenue  siBneHU#, OOBSICHSIOMUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuaMeTpa aToMa METOJOM psaoB (C  HCIOJIb30BAaHUEM

dororpaduii).

2. OnbIThI IO HAOIIOACHUIO TEMJIOBOIO PACIIMPEHHUS ra30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

JABUKeHMe U B3aMMOIeCTBHE TeJl.
Mexanuueckoe JBH)KE€HHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeaHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuer mytu u
BPEMEHHU JIBUKECHUS.
SBneHne nHEpUUHU. 3aKOH MHEPLMU. B3auMoaeicTBue Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBIKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[ImoTHOCTE BemecTBa. CBA3h IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUILIE
o0beMa BEIIECTBA.
Cuita kak XxapakTepucTuka B3auMozencTBus Tei. Cuia ynpyrocTu U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SBIEHHE TATOTEHUS U CUIa
TsokecTd. Chijla TsDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeBecomocTs.
CioxxeHue cuil, HaIpPaBJICHHBIX MO OAHOM MpsiMoi. PaBHOIEWCTBYIOIAs CUIL.
Cuna tpenns. TpeHHne CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NpPUPOAE H
TE€XHUKE.
Jlemoncmpayuu.
1. HaGmroneHue MexaHMYeCKOro IBMXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPAMOIMHENHOTO IBUKEHUSI.
3. HaOmronenue siBleHUs HUHEPIUU.
4. HabmroneHue n3MeHEHUsI CKOPOCTHU TIPU B3aUMOICHCTBUU TEJl.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEJ.
6. Cno>keHue CuJl, HallpaBJIECHHBIX IO OJJHOM MPSMOM.
Jlabopamopnuie pabomuel u onvimol.
1. OmnpenernieHHME CKOPOCTH PABHOMEPHOTO JBIKEHUs (IIapuka B
KUIKOCTH, MOJIEITH SJICKTPUIECKOTO aBTOMOOUJIS ¥ TaK Jaee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCcKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

3. OnpexneneHue NIOTHOCTH TBEPAOTO TENA.



4. OmnBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Aedopmaiiun)
NPY>XKUHBI OT MIPUIIOKEHHOU CHUJIBI.
5. ONBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOIbKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.
JlaByieHHue TBEPIABIX TeJI, :KUIKOCTEH U ra3oB.

JaBnenne. CriocoObl YMEHBIIEHUS W YBEJIWYCHMs JaBieHus. JlaBieHue
raza. 3aBUCHMMOCTh JaBJEHUsA Tra3a OT oO0beMa, Temieparypsl. llepenaua
JABJICHUS] TBEPABIMU TEJIaMHU, >XKUAKOCTAMH W Ta3zamu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'mapocratnueckuii mapamokc. CooOmiaromuecss cocyapl. [uapaBaudeckue
MEXaHU3MBI.

AtMmocdepa 3emin u atmMochepHoe naBieHue. [IpruurHbI CylecTBOBaHUS
BO3AyIIHON 00o0souku 3emiu. OnbiT Toppuueru. M3mepenne atMocdepHoro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpPHOTO AaBJEHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubopsl a1 uamepeHust atMochepHOTO JTaBJICHHS.

JlelicTBHE )KUJIKOCTH U Ta3a Ha OTPY>KEHHOE B HUX TeJI0. BhITalikuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JaBJICHUS ra3a OT TeEMIEpaTyphl.

ITepenava naBieHUs )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTh

TeJa U IJIOTHOCTH KHIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue niaBaHus TeJl: INIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH

OT COOTHOIICHMS IJIOTHOCTEH Teja U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHON
B JKHJIKOCTh YacCTH Tela.

2. OmpeneneHue BBITAIKUBAIONICH CHIIBbI, JCHCTBYIOIIEWM Ha TeEoO,
HOrpyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIbI, JIEMCTBYIOLIECH HA
TEJI0 B KUJIKOCTH, OT MAacCCHI Tea.

4. OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B JKUJAKOCTH, OT 00BbEMA MOTPYKEHHOW B
JKHMJKOCTD YaCTH TeJIa ¥ OT MJIOTHOCTH KUIKOCTH.
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5. KoncrpyupoBanue apeomerpa WIM KOHCTPYHMPOBAHHME JIOAKU U
onpeneneHue €€ rpy30noabEMHOCTH.
Pa0doTa u MOIIHOCTH. JHEpPrusi.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsl pbluara. [IpuMeHeHWe mnpaBuia paBHOBECUs pblyara K OJIOKY.
«3010T0€ MpaBUiIO» MexaHuku. KoagduimeHt noneznoro aectus (mamee —
KIIJI) mpoctbix Mexanu3moB. [IpocTbie MeXaHHU3MBI B OBITY M TEXHHKE.

Mexanuueckass sHeprus. KuHernueckas W NOTEHLHMAbHAs SHEPIHS.
[IpeBpamieHe OAHOTO BHJAA MEXAHWYECKOM OSHEPruM B JpYyroil. 3akoH
COXPAHEHUS PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOTHI CHIIbI TPEHUSI IPH PABHOMEPHOM JIBUYKEHUU TeJa

10 TOPU30HTAJIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBUi paBHOBECHUS phlyara.

3. Hsmepenue KII/I HaKITOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPIHH.

8 KUIACC

TenJioBble ABJICHHUS.

OCHOBHBIE€ TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, >XKUIKOTO M Ta3000pa3HOTO COCTOSIHUW BEIIECTBA.
Kpucrannuueckue u amop@usie Tena. OObsICHEHUE CBOWCTB ra30B, JKUJIKOCTEN U
TBEPABIX TEJI HA OCHOBE IMOJIOXKECHUN MOJICKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaumnBaHKe U KamWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKCHUS
gactull. Buyrpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DSHEpIruu:
Terjionepeaaya U coBepuieHWe  paboTel.  Buael  Teronepegavu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonugecTBo TermnoTel. Y aenbHas TEIIOEMKOCTh BEIeCTBA. TermiooOMeH u
TEMJIOBOE paBHOBecHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBrnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YEJbHAs TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa



napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(HEPHOro

JTaBJICHUS.
Brnaxxnocts Bo3nyxa.
DHeprus TOIMBa. Y IeJibHasi TEIJI0Ta CTOPaHUs.
[Tpunnmner paboTel TerioBbix apurateneit KIIJ temmoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TEIUJIOBBIX MPOIECCaX.
Hemoncmpayuu.

1.

2
3.
4.
5
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10.
11.
12.
13.

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.

Ha6mronenue nuddysun.

Hab6nronenue siBneHuit cMaurBaHus U KaMWJUISIPHBIX SIBJICHUM.
HaGnroaenue TemioBoro pacmpeHus Tel.

N3meHenune naBieHus ra3a mpu U3MEHEHUH 00bEMa M HarpeBaHUU WITU
OXJIQXKICHUH.

[IpaBuna nzmMepeHus TeMIepaTyphl.

Buasl Teruionepeayu.

OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepIiiecHUN paOOThl BHSITHUMHU CHJIAMHU.
CpaBHeHHE TEITIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue mocTossHCTBA TeMITepaTyphl P TIaBICHUH.
Mojaenu TemIOBBIX IBUTATEICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbIThl IO HAOJIIOICHHIO TEIUIOBOTO PACUIMPEHHMS Fa30B, )KUJIKOCTEH U
TBEPABIX TEII.

Omnpenenenve AaBieHUs BO3yXa B OajUIOHE IIIpHIIA.

OneITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH JIaBJIEHUS BO3AYyXa OT €ro
0o0BbEMa 1 HarpeBaHUs WK OXJIAXKICHUS.

[IpoBepka TruUMOTE3bl JIMHEWHOW 3aBHUCHUMOCTH JUJIMHBI CTOJOMKA
KUIAKOCTH B TEPMOMETPUUECKOUN TpyOKe OT TeMIiepaTyphl.
HaGmonenne u3MeHeHUs BHYTPEHHEH SHEpPruu Tejla B pe3ysbTare
TEIUIONEepe aun U pabOThl BHEIIHUX CHJL.

HccnenoBanue sBJIEHHS TEMJIO000OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuYeu BOJIBI.

Onpenenenue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IpH
TEIIO00OMEHE C HarpeThIM METAJUIMYECKUM IIMIIUHIPOM.



10. OnpezeneHne yAeIbHON TEIIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca uCrapeHusl.

12. OnpezeneHre OTHOCUTENIbHON BIaXKHOCTH BO3/1yXa.

13. Onpezenenne yAeIbHON TEMIOTHI IUIABJICHUS JIbJA.

JJIeKTPpHYECKHE U MATHUTHBIE SIBJICHHS.

Onextpusanms Ten. /[Ba poja 3JIeKTpHUUYECKUX 3apsaoB. Bzaummoneincreue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aWMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]Y TEJIaMH).

Onextpuyeckoe noje. Hanpsx€HHOCTh 3nexkTpuyeckoro noss. IlpuHumn
CYINEPIO3ULIMHU HEKTPUUECKUX MM0JIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu 351eKTpruueckux 3apsa0B. DIEMEHTAapHBIA JIEKTPUYECKHM 3apsil.
Crpoenne aroma. IIpoBOOHMKM H JUAINEKTPUKU. 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCJIOBHUS CYILIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
McTOYHMKM TTOCTOSHHOIO TOKAa. JIEHCTBHSA 3JEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

OnekTpuueckass nenb. Cuina TOKa. OJEKTPUUYECKOE  HANpsHKEHUE.
ConpoTuBiieHHE POBOJHUKA. Y AENBHOE CONPOTUBIICHHE BENIECTBA. 3aKOH OMma
Uil ydacTka nenu. lIlocienoBaTenbHOE W MMAPAUIEIBHOE  COCAUHEHUE
IPOBOJHUKOB.

Pabota W MOIIHOCTBH 3NEKTPUYECKOro ToOKa. 3akoH J[xoyns—Jlenua.
DONeKTpuYecKue Uenu M MOTPEOUTENN JIIEKTPUYECKOW HHEpPruM B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble  MarHuThl. B3auMonencTBHE ITOCTOSAHHBIX  MArHUTOB.
MarnuTHOe nojie. MarHuTHoe 1osie 3eMJIA ¥ €ro 3HaYeHUeE JIJIS )KU3HU Ha 3eMJIe.
OneiT Opcrena. MarHuTHOE 1OJIE  DJIEKTPUYECKOro ToKa. IlIpumeHeHwue
ANIEKTPOMATHUTOB B TE€XHHUKe. JI€HICTBME MAarHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DNEeKTPOIBUTATEIb IOCTOSIHHOT'O TOKaA. Hcnonb3zoBaHue
AJIEKTPOJBUraTENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS! 3JIEKTPUUECKON SHEpPrumu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

1. DnexTpu3auus Tell.

2. JIBa pona 3JIEKTPUYECKUX 3apAI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEJL.

3. YCTpPOMCTBO U IEHUCTBUE DJIEKTPOCKOIIA.

4. DNEKTPOCTaTUYECKAs] MHIYKIIHSL.

5. 3aKOH COXpaHEHUs NEKTPHUUECKUX 3aps/I0B.



6
7.
8.
9

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

25.

IIpOBOTHUKY U TUIJIEKTPUKH.

MopnenupoBaHu€E CUIIOBBIX JIMHUAN JIEKTPUYECKOTO MOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne Cuitbl TOKa aMIIEPMETPOM.

N3mepenne 351eKTpUIeCKOTr0 HANPsKEHUS BOJIBTMETPOM.
Peocrar u MmarasuH COIpOTUBIICHUN.

B3anmonenicTBrEe ITIOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXXHOCTHU Pa3Ie€JICHUs IOJIOCOB MarHuTa.
MopaenupoBaHue MarHATHBIX ITOJIEW MOCTOSHHBIX MATHUTOB.
OmneiT Dpcrena.

MarsuTHoOE€ 10j€ TOKa. DJIEKTPOMAarHur.

JleficTBME MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM.
DNEKTPOABUTATEIb ITIOCTOSTHHOIO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIHAH.
OmnebiTel @apanes.

3aBUCUMOCTh HAIPABJICHUS WHAYKIUOHHOIO TOKA OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o o &~ w

OneITEl TIO HAONIOACHUIO DJJICKTPHU3AIMU TEJl WHAYKIIMEH © TIpHU
COTIPUKOCHOBEHHH.

UccnenoBanue AEUCTBUS AJIEKTPUUECKOTO TIOJNS HAa TMPOBOJHUKU U
JTUDJICKTPHKH.

CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.
N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenne u peryanpoBaHie HAMPsHKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, UIYIIIETO Yepe3 pPe3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OnBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTIPOTUBJICHUSI MPOBOJAHUKA OT €r0 JJIMHBI, TUIOMIAJU TOTEPEYHOTO
CEUYCHHS M MaTepuaa.

[IpoBepka mpaBmiIa CIOKECHHS HAMPSHKEHUW TIPH ITOCICAOBATCIEHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia JUIsl CUJIBI TOKA TPH THapaJIeIbHOM COCIWHECHUU
PE3UCTOPOB.



10. Onpegenenuie padoThI IEKTPUYECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OnpeneseHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO YEPE3 JaMIIOUKY, OT
HaIpsHKEHHS Ha HEW.

13. Onpenenenue KII/[ HarpeBarens.

14. VccrenoBaHre MarHUTHOTO B3aUMOJICHMCTBUS IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MarHuTHOrO TOJSl TIOCTOSIHHBIX MArHUTOB TMPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue AeUCTBUA DIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHJIbl TOKAa M HANpaBJICHUS TOKAa B
KaTyIIKeE.

18. M3y4yeHue OeiCcTBUSI MArHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AJIEKTPOIBUTATEINS.

20. U3mepenue KII/I 351eKTpoiBUTaTENbHON YCTAHOBKH.

21. OnbBITHL MO WCCIIEAOBAHUIO SBJICHUS JJIEKTPOMATHUTHOM WHIYKIWH:
WCCJICIOBAHNE MU3MEHECHUM 3HAYECHUA W HANPABICHUS WHIYKIIMOHHOTO
TOKa.

9 KUIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe nBmxkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO0 JBHXKEHHUS. PaBHOMEpPHOE MPSIMOIMHEWMHOE
nBwxeHue. HepaBHoMepHoe mnpsimMonuHeiiHOe naBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTH TeJia IPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsSIMOIMHEHOE nBHkeHHe. CBOOOIHOE
naaeHue. OneITh | amuies.

PaBHOMepHOE nBUKEHME MO OKpYKHOCTU. [lepuon u yactora obparieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBpii 3akoH Herorona. Bropou 3akon HeroTona. Tperuit 3akoH
Herorona. IIpuHiun cynepno3sunuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS,
CHUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. J[Bmxenne mianeT BOkpyr ComHua. IlepBasg kocMuueckass CKOPOCTb.
HesecomocTs n neperpysku.



PaBHOBecue MmaTepuanbHOM TOUkH. AOCOIIOTHO TBEP0E TEsl0. PaBHOBecHe
TBEPIOrO TEla C 3aKpPEIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LleHTp
TSIKECTH.

Nmnynsce tena. M3menenune nmnyisca. Mmiynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE ABUKEHUE.
Mexannueckass pabota U MOLIHOCTh. PaboTa cuil TsKECTH, YNpPYrocTH,

TPEHHSL.

CBsi3b Hepruu U padotsl. [loTeHIManbHas >HEPTUs Tela, MOJHITOrO

HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnmanmpHAass JHEPrus CKATOW IPYKUHBIL.
Kunernueckas sHeprus. TeopemMa 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu.

1.

© 0k~ w

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

Habnrogenne MexaHM4eCcKOro JIBHXKEHHsI Te€lla OTHOCHUTEIBHO Pa3HBIX
TEJl OTCYETA.

CpaBHeHME IyTEd W TPACKTOPHUWA JBHKEHHS OJHOTO M TOrO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOIO IBUKEHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue ABMKEHUS Tella M0 OKPYKHOCTH.

HaGntoieHne MexaHWYecKuX SIBJICHUHN, MNPOUCXOMAAIIUX B CHCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU
OTHOCUTEJILHO KaOMHETa (PUBUKHU.

3aBHCHUMOCTh YCKOPEHHUS TENa OT MACCHI TEJIa U JEHUCTBYIOIIEH HA HETO
CHJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aMMOJICHCTBHUH TEII.

N3meHnenue Beca Tesa pu yCKOPEHHOM JBHKEHUM.

Ileperaua uMmimyneca npy B3anMOJECUCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habumoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHHE MEXaHMYECKOM OJHEPTHMM TMpPU [JBW)KEHUM Tela MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTtpyrnpoBanue Tpakra st pa3roHa U JaJdbHEUIIEr0 PAaBHOMEPHOIO
JBYKEHUS IAPUKA WIH TEJIEHKKH.

Ornpenenenue CpelHEN CKOPOCTH CKOJIBKEHHUs OpycKa WU JIBUXKCHUS
LIAPUKA 10 HAKJIOHHOU IUIOCKOCTH.



3. OmnpeneneHue yCKOpEeHHUs Teja MPU PABHOYCKOPEHHOM JBHKEHHUM IO
HaKJIOHHOM IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHM MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THMOTE3bl: €CJIM IIPU PABHOYCKOPEHHOM JBI)KCHHHU 0€3
Ha4yaJIbHOM CKOPOCTH MYTH OTHOCATCA KakK PsjJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHHU OJIMHAKOBHI.

6. MccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenre kKodpPuUIeHTa TPEHUS CKOJIBKEHUS.

OrnpeneneHue )KECTKOCTU MPYKUHBI.

Onpenenenue padOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeEJla
10 TOPU3OHTAIHHOU MOBEPXHOCTH.

10. OnpenesieHre padOThl CHJIBI  yOPYTOCTH MPU TOABEME TIpy3a C
WCII0JIb30BaHUEM HETIOIBHYKHOTO M TIOJIBUKHOTO OJIOKOB.

11. I3y4eHue 3aKOHa COXPAHEHUS DHEPTUH.

Mexanuveckue Koje0aHusi M BOJIHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJda. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpamienre 3HEPTUM Mpu KoJieOATeILHOM JIBH)KCHUH.

3aryxawne kojeOanus. BbeiHyXkJeHHble  KojeOaHusa. Pe3oHaHc.
Mexannueckrne BoJIHbL. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnuyeckre BOJIHBI B TBEPIOM Teje, CEHCMUYECKHE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa M BhIcOoTa ToHA. OTpakeHue 3Byka. Mubpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenwe xoseOaHUM TEN IO AEHUCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHbIX BOJIH (Ha MOJIETH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI pE30HAHC.

JIaﬁopamopre pabomul u onvimel.

1. OmpenesieHHMe dYacTOThl M TIepUOaa KOjJeOaHUW MaTEeMaTUYECKOTO
MasITHHKA.

2. OmpeneneHuie 4acTOTHI U TIEPHO/Ia KOJIeOaHid MPY>KUHHOTO MAasSTHUKA.
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7.

HccnenoBanue 3aBUCHUMOCTH NEPHUOAA KOJIEOAHMM MNOJABELIEHHOTO K
HUTH I'py3a OT JJIMHBI HUTH.

HccnegoBanne 3aBHCUMOCTH IE€pUOAA  KOJIEOAHUM  MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH NEPUOJIa KOJIEOAHNM Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Irpy3a.

OneITB, ACMOHCTPUPYIOIIME 3aBUCHMOCTh TEepUOJaa KoJeOaHUi
MPYKUHHOTO MAasgTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

3J'leKTpOMaFHHTHO€ MoJI€ 1 3JICKTPOMATHUTHBIC BOJIHLI.
SHGKTPOMaI‘HI/ITHOG ITOJIC. BJIGKTpOMaFHI/ITHBIe BOJIHBI. CsoiicTBa
QJICKTPOMArHUTHBIX BOJIH. [Mxana QJICKTPOMArHuTHBIX BOJIH. Hcnoab3oBaHue
QJICKTPOMArdHUTHBIX BOJIH IJIA COTOBOM CBSI3H.
SHGKTPOMaFHI/ITHa}I IIpupoaa CBCTA. CKOpOCTB cBeTa. BojiHOBEIE CBOMCTBA

CBeETa.
Jlemoncmpayuu.
1. CBOWCTBA IEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBONCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3yuenne CBOMCTB ANIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIEHOTO
tenedona.

CBeTOBbBIC SIBJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsMonuneriHoe
pacnpocTtpanenue cBeta. 3atMmeHuss ConnHna u JlyHel. OTpakeHHe CBeTa.
ITnockoe 3epkaino. 3aKOH OTPaKEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH NpeIOMIICHHs cBeTa. llonmHOEe BHyTpeHHEe
oTpakeHue cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom nywedt B smn3e. OnTtudeckas cucteMa ¢oToarnmapara,
MHKpPOCKONIa M TeJiecKomna. ['7a3 kak onrTuhueckas cucrema. bim3opykocTts u
JNAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnekTp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. /(ucniepcust ceera.

Jemoncmpayuu.

1.

2.
3.
4

[IpssmonuHeiHOE paclipOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n3o00pakeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.



5. OnTUYECKU CBETOBO/I.

6. XoJ Jiydeil B coOuparoIei JuH3e.

7. Xon Jlydeu B paCcCEUBAIOLLIEH JIMH3E.

8. llosydyenue n300pa’keHU C MOMOILBIO JIMH3.

9. Ilpunuun neictBus Qoroanmnapara, MUKPOCKOIA U TEIECKOIA.

10. Mogenn riasa.

11. PaznosxeHnue 6em10ro cBeTa B CIEKTP.

12. [Tomyuenue 6em10ro CBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHUsL CBETOBOIO Jiyda OT yriia

1aJICHUSL.
N3yuyeHune xapakTeprucTUK U300pa)keHUs MPeAMETa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIjla NPEJIOMIIEHHS CBETOBOTO Jyda OT
yIJIa HaJCHUS Ha TPAHULIE «BO3AYX—CTEKIION.
[TosryueHnune n300paxeHUi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenve  (OKyCHOrO  pacCTOSHUS U ONTHYECKOH  CHIIBI
coOuparoniei JTMH3HI.
OnBbITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.
OnbITHl IO BOCHIPUSITUIO I[BETA MIPEIMETOB IIPU UX HAOJIOJIEHUU Yepe3
IIBETOBbIC (DUIIHTPHI.

KBaHnrtoBbIe sfiBJICHHS.

OneiTel Pezepdopaa u mianerapnas mozaens aroma. Monens atoma bopa.
Hcnyckanne u nornomenue cBera atoMoM. KBaHTHI. JIMHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, 6eTa- u raMmma-usinydenusi. CTpoeHue aToMHOTO
aapa. Hyximonnas wMognens aromHoro sapa. HW3oronbl. PannoakTuBHBIE
npeBpatenus. llepuon nmomypacnana aTOMHBIX I€EP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsAI0BOIO0 U MACCOBOTO YMCEN.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTE3a U
nenenus saep. crounnku 3aeprun ConHLa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAaKTUBHBIX W3JIYYCHUN Ha >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.
CnekTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpexkoB B kamepe Busbcona.
PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYUEHUH.
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Perncrpanus usinydeHus NpupoAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnsie pabomul u onvimol.

1. HaOmromeHue CIUTOMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUeHUSI.

2. HccnemoBanue TPEKOB: U3MEPEHHE DHEPTHUH YACTHIIBI IO TOPMO3ZHOMY

nytu (o poTtorpadusim).

3. W3mepenue pagnoakTuBHOTO (OHA.

IToBTOpPHUTENHLHO-00001AIOIINIA MOYJIb.

[ToBTOpHTETEHO-0000TIIAFOTITHIA MOJTYJTh peHa3HAYCH TUTST
CUCTEMaTH3alMi W OO0OOIIEHUS TMPEAMETHOTO CONIEpKAHUS U OIbITa
JEeSATEILHOCTH, MPUOOPETEHHOTO TPU U3YUCHUHU BCETO Kypca (PU3MKH, a TaKKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJIApPCTBEHHOMY 3K3aMEHY IO (U3UKE s
00y4Jaronuxcsi, BRIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Tpu n3ydeHnn JaHHOTO MOIYJIS PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BUTBI
JESATETLHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUYnBACTCS JOCTIKCHHUE TTPEAMETHBIX
U METalpeIMETHhIX IUIAaHUPYEMBIX pPE3yJNbTaToB O0Oy4YeHUs, (PopMUpYETCs
€CTECTBEHHOHAYYHas FPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHMUS
SBJICHUM TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSCHATH (HU3MUECKUE
SIBJICHHSI, TIPUMCHSISI TIOJyYeHHBIC 3HAHWS, pElIaTh 3aJadd, B TOM YHCIIE
Ka4eCTBCHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHnunuaabHO  JEATEIBLHOCTHBIM  XapakTep  JaHHOTO  pasfena
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarONTMEeCs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpejIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHWM pPACTO3HABaTh M HAYYHO OOBICHATH
du3nUecKue ABJICHUS B OKPYKAIOIICH MTPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HMCCIeAOBaHUS (U3HUECKUX SBIICHUM, B
TOM YHCIIE JJI TPOBEPKHU TUIIOTE3 U MOJTYYSHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HAyYHBIE OCHOBBI HambOoOJee BaXKHBIX  JTOCTHKCHHM
COBPEMCHHBIX TEXHOJIOTHH, HampuMep, TMPAKTHYECKOTO  HCIIOIb30BaHHMS
Pa3TUYHBIX KCTOYHUKOB YHEPTUM HA OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHCHUS
BCEX M3BECTHBIX BUOB SHEPTHH.

Kaxxmas w3 TeM [aHHOTO MOJYJS BKJIIOYACT OKCIEPUMEHTAIBHOE
ucclieloBaHre 00001maromero xapakrepa. Moxynnp 3aBepiiaeTcs MpoBeIeHUEM
JMAarHOCTUYECKOM W OIICHOYHOW paboThl 3a KypC OCHOBHOTO OOIIEro
oOpa3oBaHUs.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUsA

HalpaBJICHO Ha AOCTHXCHHUC JIMYHOCTHBIX, MCTAIMPCAMCTHBIX W IPCIAMCTHBIX
O6paBOBaTeJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanusl y 00ydaromerocst OyayT chOpMHUPOBAHBI CIEAYIOIMINE TUIHOCTHBIC
pE3yNbTaThl B YACTH:

1) mIaTpUOTHYECKOI0 BOCIIMTAHMS

- IIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOMN
bu3nYecKoil HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CY>KJIEHUU OOIIECTBEHHO 3HAUUMBbIX
U OTUYECKUX TMpOOJeM, CBA3aHHBIX C TMPAKTUYECKUM TPUMEHEHHUEM
JTOCTHXKEHUM (PU3UKHY;

- OCO3HAHME BAXXHOCTH MOPAIBHO-ITUYECKUX MPHUHIIMIIOB B JACSATEIBHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHATHE ICTETUYECKUX KaueCcTB (U3HUECKON HAYKHU: €€ TApMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAaHHME IEHHOCTH (PU3NUYECKON HAyKHM KakK MOIIHOTO HHCTPYMEHTa
ITIO3HAHKS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHENIIIEH COCTABIISAIOLIEH
KYJIbTYPBIL;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTU, UHTEPECA K HCCIIECIOBATEIIHCKON
JESITETbHOCTH;

S) ¢opvmupoBaHus KyJbTYpPbl 3A0POBbSI U JIMOLMOHAJIBLHOIO
OJ1aromoJry4ms:

- OCO3HaHWE IIEHHOCTH 0e30macHoro o0pa3a KH3HA B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TpaBUl O€30MacHOro IOBEICHHUS Ha
TPaHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e - AKTMBHOE Y4YacTH€ B PEIICHHWU MPaKTHUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHW3allMk, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY M3Y4YEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOM;

e 7) DKOJIOTHYECKOTO BOCITIMTAHHA:

e - OpUEHTaIUs HA MpPUMEHEHUE (PU3MYECKUX 3HAHUU NJI pElIeHUus 3a7ay B
00JIaCTH OKPY’KAIOIICH Cpeipl, MUIAHUPOBAHUS IMOCTYMKOB M OIICHKHA HX
BO3MOYKHBIX MOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TVIO0ATBLHOTO XapaKTepa SKOJOTHUYSCKHUX MPOOJIeM U MyTel UX
peuIeHHUS;

e 8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUAM COLUAIBHON U NMPUPOIHOI
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHUU IIPH BBIMIOJHEHUH HCCIICIOBAaHUN M
MPOCKTOB (PHM3UYCCKON HAMPABICHHOCTH, OTKPHITOCTh OMNBITY M 3HAHUSAM

APYTHX;

e - TIOBHIINICHUE YPOBHS CBOEH KOMIIETCHTHOCTH dYepe3 TNPAKTHICCKYIO
JeSTECIIbHOCTD;,

e - TOTpeOHOCTP B (OPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCJE
dbopMyIUpoOBaTh HUIEH, TOHATHS, THIOTE3bl O (U3UYSCKUX OOBEKTaX M
SIBIICHUSX;

e - OCO3HaHHME JePUIMTOB COOCTBEHHBIX 3HAHUU M KOMIIETCHTHOCTEH B
00JacTH (PU3HKWY;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3MUECKUX
3HAHUU;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOIbI, 00IIIECTBA
Y DKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e - OLIEHKA CBOMX JCHUCTBUUA C YYETOM BIIMSIHHUS Ha OKPYKAIOLIYHO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHHs TporpaMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywatomierocss  OyayT  cOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE NO3HABaTEJIbHbIC
YHUBEpCajJbHble Y4eOHble JEMCTBHS, KOMMYHHUKATHBHbIE YHHUBEPCAJIbHBIC
yueOHbIE ACUCTBHS, PETYIATUBHBIC YHUBEPCATbHBIC YUeOHbIC JCHCTBHS.



Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eifiCTBUSA

Ba3oBble Jiornyeckue aAeiicTBHA:

BBISIBIIATh W XaPAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKH OOBEKTOB
(siBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKALKUU, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B pPaccMaTPHBAEMBIX
dakTax, MAaHHBIX W HAONIOACHUSAX, OTHOCSIIHMXCA K (U3HUICCKUM
SIBJIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIEC CBSI3U MPU U3YYCHUH (PU3UUECKHUX
SABJICHHUM M TPOIECCOB, JeJaTh BBIBOJBI C  HCIOJIb30BAHHEM
JEAYKTUBHBIX ¥ MHAYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATH TUHTIOTE3BI O
B3aUMOCBSI3SX (PU3NUECKUX BEITNINH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHus ydeOHOH (u3nuecKon
3a/1auu (CpaBHEHUE HECKOJbKMX BapUAHTOB PEIIEHUs, BHIOOp Hanbosee
MOJIXOJISIIEr0 ¢ YI4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJIEAOBATCILCKUN  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (DU3MYECKUH SKCIIEPUMEHT, HEOOJNBIIOE HCCIEA0BAHKE
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAITHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHHMS, OIBITA, UCCIIEIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUCCKUX
MPOIIECCOB, a TaK)KE BBIABUTATH MPEATOIOXKEHHUSI 00 WX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

OPUMEHSTH PAa3JIMYHbIE METObI, THCTPYMEHTHI U 3alPOChl IPU MOUCKE
1 0TOOpe MH(POPMALIUK UM JAHHBIX C YYETOM MPEIOKEHHON yUeOHOU
(bu3uYeCKOM 3a0a9H;

aHaJIU3UPOBATh, CUCTEMAaTU3HPOBATH 17} WHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;



CaMOCTOSITENIbHO BBIOUPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pEIIaeMble 3aJadll HECIJIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU TrpadUKoi U X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

B X0Ji¢ OOCYXKJICHHS Y4eOHOro MaTepHaa, pe3yIbTaToB J1a00paTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMON TEMBI
Y BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHHE 3a/1a91 1 TIOIJICP KaHKE
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTaBIIATb CBOM CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO TO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEICTABIATh PE3YNbTATHl BBITOJTHECHHOTO (PU3HIECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

MOHUMATh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIMBHUAYaJbHOW pPa0bOThl MPU PEHICHUHW KOHKPETHON (HHU3NUECKOM
po0JIeMBI;

MpUHUMATh IETM  COBMECTHOH  JCSATCIBHOCTH, OPTaHW30BHIBATH
NEUCTBUA TI0 €€ JOCTHKCHHUIO: PACTIpEeNeisaTh poJid, OOCYXKIaTh
IPOIECChl U PE3yJIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
10 CBOEMY HANPABJICHUIO W KOOPAWHHUPYS CBOM JCHCTBUS C IPYTUMHU
YJeHaMH KOMaH/Ibl;

OIICHHBATh Ka4yeCTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYaLHsIX, TPEOYIOIINX
11 pelieHus: GU3NYeCKUuX 3HaAHUM;

OpUEHTHUPOBAThCA B PA3JIMYHBIX MOAXOJAX MPUHITHS pPELICHUN
(MHAMBUAYAJIbHOE, TPUHITHE PEIICHUs] B TPYIINE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pelIeHHus (PU3NUECKON 3aaauu
WIM IUIAHA HCCIIEJOBAaHUS C YYETOM HMMEIOUIUMXCS PECYpPCOB H
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHUpPOBAaTh IIpeajiaraembie
BapUAHTHI PEIICHUN;



JACJIaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTD 34 PCIICHHUC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh AaJCKBaTHYIO OLIGHKY CHUTyallud U TMpejjararb IulaH eé
W3MEHEHUS;

OOBSACHATh TMPUYUHBI JIOCTHKEHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NEeSTeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBKI B JICSITEIHHOCTH (B TOM YHCIIE€ B X0/ BHITIOJHECHUS
(GU3NYEeCKOT0 WCCIENOBAHWS WM TMPOCKTAa) HAa OCHOBE HOBBIX
00CTOSITEIHCTB, M3MCHHUBIIMXCS CUTYaIldd, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBHE PE3YyJIbTAaTA I[N U YCIOBUSIM;

CTaBUTH €051 HA MECTO JPYIroro YejIoBeKa B XOJI€ CIIOpa WIH JTUCKYCCUU
Ha HAY4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro;
pU3HABAaTh CBOE MPABO HA OIIMOKY MPHU PEIIeHUH (PU3MUECKHUX 3a7ad
WM B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

UCIIOJIb30BaTh TOHATHS: (U3UYECKUE U XUMHUYECKUE SIBJICHUA,
HaAOJII0ICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3UUECKHUX
BEJINYMH, aTOM, MOJIEKYJla, arperaTHbie COCTOSTHUSA BelllecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPUs, PaBHOAECHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBjaeHus (qudPysus, TermmoBoe ABUKEHUE YaCTUIL BEIIECTBA,
pPaBHOMEPHOE JBWI)KEHHE, HEPaBHOMEPHOE JBUXEHUE, WHEPIUs,
B3aMMO/ICHCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO
BpalleHus, mepefadya JaBlIeHUsS TBEPABIMU TEIaMH, JKUIKOCTIMH U
razamM, armoc(epHoe JaBieHUE, IUIaBaHUE TeJ, NPEBPAILCHUS
MEXaHUYECKOM SHEPTUU) MO OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUECKUX SBJICHUA B
OKPYXKAIoIeM MHUpE, B TOM 4YHcCie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
IPUMEPHI ABMKEHUS C PA3TUIHBIMA CKOPOCTSIMU B JKWBOW W HEKHWBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE



aTMOoc(hepHOTo AaBJICHUS HA )KMBOW OPraHU3M, IJIaBaHUE PbIO, pplyaru B
TEJEe 4YEIOBEKa, IPU ITOM IEPEBOJUTH IPAKTUYECKYIO 3a1adyy B
y4eOHYI0, BBIJICIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3NUECKUX
SIBJICHUM;

ONUCHIBATh HW3YYEHHBIE CBOHCTBA Tel M (PU3HUECKUE SIBICHUA,
UCTONb3ysl (PU3MYECKUE BEJIWYMHBI (Macca, O0BEM, IUIOTHOCTH
BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSA CKOPOCTh, CUJIa YIIPYTOCTH,
CUJa TSKECTH, BEC Tella, CWIAa TPEHHs, JaBjieHue (TBEPIOro Teia,
KHUJIKOCTH, Tra3a), BBITAJKHUBAIONIAs CHJIa, MeXaHHU4eckas paboTa,
MOILIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbl, KO3((UIHEHT MO0JIE3HOTO
JEeHCTBUSL MEXaHU3MOB, KUHETUYECKas! U OTEHUMAIbHAs SHEPT U ), IPU
ONMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJb3YyEMBIX
BEJIMYMH, X 0003HAYEHUS U €AUHUIBI PU3NYECKUX BEIUYHMH, HAXOIUTh
(opMyJibl, CBSI3bIBAIOLINE JAHHYIO (DU3MUECKYIO BEJIIMYMHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX
BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U IPOLECCHI,
WCTIONB3YS MpaBuiia CI0KEHUS CUJl (BI0JIb OJHOM MpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, NpPaBWIO PABHOBECUs pblUara
(Onmoka), «3070TO€ TpPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MYecKue SBIEHUS, MPOLECChl U CBOMCTBA TEl, B TOM
YuCJI€ W B KOHTEKCTE CHUTyaludl MPAKTHKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATH NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
0o0bsCHEHHE U3 1—2 JOTMYEeCKUX IIAroB ¢ ONOpod Ha 1-2 HM3y4EHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUH, (PU3NYECKHX  3aKOHAa  WJIU
3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3aJaud B 1—2 AEHCTBUSA, MCHOJB3YysS 3aKOHBI U
(dopMyIibl, cBs3bIBaroIe (GU3NYECKUE BEIMYMHBI: HA OCHOBE aHajIn3a
yCIOBUSL 3aJayd  3alUChIBaThb KPAaTKOE YCJIOBHE, TIOJCTaBISAThH
¢u3nueckre BeIUYUHBI B (OPMYJbI U MPOBOJIUTH PACUEThI, HAXOIUTh
CIpaBOYHbIC JAHHbIC, HEOOXOIMMBIEC ISl pElICHMs 3a/ay, OLEHUBATH
PEATUCTUYHOCTH MOTYYEHHON (PU3UYECKON BETNUHHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PpEUIUTh MHpPH TMOMOIIH
(¢u3MUecCKMX METOJOB, B OINKCAHUMU HCCIECOBAHUS  BBIJICIATH
IpoBEPSIEMOE MIPEATIOIOKEHHE (rumnotesy), pa3nyarh U



UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ynbTaT, HAXOIUTh OMIMOKHU B X0JI€
OTIBITA, JIENIATh BBIBOBI MO €0 pe3yJbTaTaM;

MPOBOAMWTH OMBITHl 1O HAOMIONECHUI0 (PU3WYECKUX SBICHUNA WU
¢u3nuecknx ~ CBOWCTB  Tel:  (opmMymupoBaTh  IPOBEPSECMBIC
OpEAnoiaoXKeHus, coOupaTb  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJHATE TPSMbIE U3MEPEHUsI PACCTOSIHHS, BPEMEHH, MAacChl Tena,
00bEMa, CHJIBI M TEMIEpaTyphl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OAHON (PU3NUECKON BEIIMYMHBI
OT JIPYTOi C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH
PaBHOMEPHO JABIDKYIIETOCS Tella OT BPEMEHU IBMKCHHS TEJa, CHUJIIBI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEN
TEJ ¥ HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIA I CONPUKOCHOBEHUS TET,
CWJIBl YIIPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAJIKABAIOMICH CUJIBI OT
00béMa TOTPY)KEHHOW 4YacTHU Tejda M OT IUIOTHOCTU >KUJKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEJO, YCIOBUM IJIABAHUSI TEJl, YCIIOBUM PAaBHOBECHS phluara
u OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIIETOBAHUA,
COOMpPATh YCTAHOBKY U BBITIONHSTH U3MEPEHUS, CIEIYS MPEATI0KEHHOMY
iaHy, (UKCUPOBATh  pE3yNbTaThl  TOJYyYEHHOW  3aBUCHUMOCTHU
(U3MUECKMX BEIMYMH B BHUJE MPEIIOKEHHBIX TaONMI] U TpadHKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHUsl (PU3MUECKUX BEIMUYUH (TIOTHOCTh
BEIIECTBA JKUJIKOCTH W TBEPAOTO Tela, CHJIa TPEHHUS CKOJBKEHUS,
JaBICHWE BO3AyXa, BBHITAIKHUBAIONIAS CWJIA, JCWCTBYIOIIas Ha
HOrpyX€HHOE B JKUIKOCTb TEN0, KOI(PPUIMEHT MOJIE3HOrO AEUCTBUS
MPOCTBIX MEXAHW3MOB), CJEAys MPEeAJOKEHHOW HHCTPYKIHMH: TIpU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY U
BBIUMCIISITH 3HAYCHNE UCKOMOW BEJIMUMHBI,

coOnoaTh MpaBUjia TEXHUKM 0O€30MacHOCTH Hpu  padore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIIUAIIBI TIEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETp, AUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapomeTp,
phIYar, MOJIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh NPUHIMUIBI JEHCTBUS HW3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha UX OMHCAHMUS (B TOM YHCIE:



K

NOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOIb3Ys
3HaHHUA O CBOWCTBAX (DU3MUECKUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

OpPUBOAUTH MpUMEpPhl  (HaXoAuTh HH(OpPMAILMIO O MpUMEpax)
PAKTUYECKOTO MCMOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnst 0€30IaCHOCTH MPU 0OpaIeHUH C MPUOOopaMu
Y TEXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHUSI 3JIOPOBBS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIEH cpefe;
OCYIIECTBISATh OTOOp HMCTOYHUKOB HUHpopManuu B HHTepHeTe B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUW M TYTEM CpPaBHEHUS pa3JIMYHBIX HCTOYHUKOB
BBIJICISATh MH(MOPMALIMIO, KOTOpas SIBJISETCS NPOTUBOPEUYMBON WU
MOJKET ObITh HEJTOCTOBEPHOM;

UCIOJb30BaTh IPU  BBINOJHEHMM YYEOHbIX 3aJaHMi  Hay4dHO-
HOMYJIAPHYIO JIUTEpaTypy (U3HUECKOrO COACpk aHUs, CIPABOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHEeT, BIajeTh MpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHGOPMALMKU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 NCTOYHHMKOB HH(pOpMaUK PU3NYECKOrO COJEPKAHMS, B TOM
yycie myOJuYHO JeNiaTh KpaTKUe COOOIICHHS O PE3yJIbTaTaX MPOEKTOB
WM y4eOHBIX HCCIEJOBAaHUM, MPU ITOM TIPaAMOTHO HCIOJIb30BAThH
M3YYCHHBIM TOHSATUHHBIN ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIIJICHUE NTPE3ECHTALUEH;

IIPU BBIOJTHEHUM Y4€OHBIX MPOEKTOB M MCCIEAOBAHUI pacnpenemnsith
00s3aHHOCTH B TpyNIl€ B COOTBETCTBUU C MOCTABJIEHHBIMH 3a/Ja4yaMu,
CIIEIUTh 32 BBHIMOJIHEHHEM IUIaHAa JEHCTBUI, aJeKBaTHO OLIEHWBATh
COOCTBEHHBI BKJIQJ] B JIEATEIbHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aMO/ICICTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.
KOHIly oOydeHus B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
IBWKCHUE aTOMOB M MOJIEKYJI, arperarHble COCTOSHMS BEILECTBA,
KpUCTANIMYECKHE U aMOp(HBIE TeJa, HACHIIIEHHBIM U HEHACHIIIEHHBIN
nap, BIIaJKHOCTh BO3/lyXa, TEMIIEPATYpa, BHYTPEHHSS DHEPT UL, TEMIOBOMN
JIBUTATEIIb, SJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsif, SJIEKTPUIECKOE MOJIE,



OPOBOJHUKM M JIUIJNEKTPUKH, TIOCTOSHHBIN JJIEKTPUYECKUM TOK,
MarHUTHOE I10JIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaTHeE, TEIIonepeaaya,
TEIJIOBOE  PABHOBECHE, CMAuYMBaHUE, KaNWUIAPHbBIE  SBJICHMS,
UCIapeHue, KOH/ICHCalus, IUIaBJICHUE, KpUCTAJUIU3ALHS
(oTBepaeBaHME), KHUIIEHHE, TeIulonepenada  (TEIIONPOBOIHOCTb,
KOHBEKIUS, U3TyYEHHUE), dIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS ANEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMO/ICICTBUE MAarHUTOB, IEHCTBHE MAarHUTHOI'O MOJISI HA IPOBOJHUK
C TOKOM, 3JIEKTPOMarHuTHas MHAYKIINS) IO OIMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (hU3HUECKOe
SBIJICHHE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHHA B
OKpY’KaIoIlleM MHpE, B TOM 4YHciie (PU3MUECKHUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHHE M KalWUIIPHBIE SIBJICHUS B IHPUPOJE,
KpUCTaUIbl B mpupone, uanydeHue CoiHna, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
ANEKTPUYECKUE SIBJICHUS B artMocdepe, DIEKTPUYECTBO IKUBBIX
OpraHW3MOB, MarHUTHOE ToJe 3eMJH, Jpeild MoIarcoB, poJib
MarHUTHOTO TOJIA ISl KU3HU Ha 3eMile, MOJSPHOE CHSHHUE, IPH 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3aayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SIBICHUA,
UCTIOJb3Ys (PU3NUECKHE BEIUUMHBI (TeMIIepaTypa, BHyTPEHHSS SJHEPT U,
KOJIMYECTBO TEIUIOTHI, YJEJIbHAsl TEIJIOEMKOCTh BELIECTBA, yJEJIbHAs
TEIJIOTa TUIaBJIEHUS, yAeNbHAs TEeIIoTa MapooOpa3oBaHUs, yAeNbHAs
TEIJIOTa CrOpaHusl TOIUIMBA, KOA(P(OUIMEHT TOJIE3HOTrO JEHCTBHUS
TEIUIOBOM  MAalIMHBI,  OTHOCUTENbHAs  BJAXHOCTb  BO3JyXa,
ANEKTPUYECKUN 3apsAll, CHUJla TOKa, »JJIEKTPUUYECKOE HaIpPsHKEHUE,
CONPOTUBJICHUE NPOBOJHUKA, YACIBHOE CONPOTUBIEHUE BEIIECTBA,
paboTa ¥ MOIIHOCTb JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH MPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEIMYMH, 0003HAYEHUS
U €IMHUIBI PU3NYECKUX BEIMUMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (DU3MUYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
CTPOEHUS BEILECTBA, IPUHLUI CYNEPIO3ULINHN MTOJIEH (HA KaYECTBEHHOM



YPOBHE), 3aKOH COXpaHEeHHs 3apsjaa, 3akoH OMa g ydacTka LeMH,
3akoH Joyns—JIeHa, 3aKk0H COXpaHEHUsI SHEPTUH, IIPU STOM JaBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA ¥ 3alMCHIBATh €T0 MaTEMAaTHIECKOE
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOIIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE€  CHUTyallMii  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBIIATH TIPUYNHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKHX IIaroB ¢ OMopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHHUM, (PU3NIECKUX 3aKOHOB MJITM 3aKOHOMEPHOCTEHH;

pemaTth pacy€THbIE 3aJayd B 2—3 JEWCTBHUS, HCIOJb3Yys 3aKOHBI U
dbopmMybl, cBs3bIBaOMKUE (GU3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJla4d 3aIUCBIBaTh KPATKOE YCIIOBHUE, BBISBIIITH HEAOCTATOK
JNAHHBIX JUISL pEUIeHUs 3aJaud, BbIOMpATh 3aKOHbBI U (OPMYIIHI,
HeoOxonuMble JUisi €€ pelieHusi, MPOBOJUTh PAcu€Thl U CPaBHUBATH
MOJIYYeHHOE 3HAaYeHUE (PU3NUECKOIN BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MPHU TMOMOIIH
(bU3UYECKUX METOJOB, UCIIOJb3Ysl ONMKHCAHUE UCCIICIOBAHUS, BBIICISITh
MPOBEPSIEMOE TPEIOJIOKECHUE, OLCHUBATh MPABUIBHOCTh MOPSIKA
IIPOBEICHUS UCCIIENO0BAaHMS, J1€JIaTh BBIBOJIBL;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKHX SBICHUN WU
bu3uYeCcKX CBOMCTB Ten (KamwUIpHbIE SIBJICHUS, 3aBUCHUMOCTD
JABJICHUS] BO3JyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH Ipoiiecca
OCTBIBAHUSI M HArpeBaHMsl MPU W3IYUYEHUHU OT LBETA W3IIyYarolleh
(TmorJyomarome) MOBEPXHOCTH, CKOPOCTh HCIIApEHUs] BOJBI  OT
TEMIIEPATypbl KUJIKOCTU MU IUIOMAAN €€ MOBEPXHOCTH, IJIEKTPU3ALMS
T€I W B3aUMOJICUCTBHUE DIICKTPUUECKUX 3aPSIOB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHuTOB, BU3yan3alllsl MArHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuTOB, JEHCTBUS MArHUTHOTO TMOJS HAa MPOBOJAHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA JIEKTPOJBUIATENS MTOCTOSHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSIEMBbIC MPEAMNOIOXKEHUS, COOMpaTh
YCTAHOBKY M3 MPEJI0KEHHOTO 000PY/I0BaHUSI, OMTUCHIBATH XO/1 OIbITA U
bopMyIUpOBaThH BHIBOJIHI,

BBIMIOJIHATh MPSAMbIE HM3MEPEHHS] TEMIIEpaTypbl, OTHOCUTEIHHOMN
BJIIA)KHOCTH BO31yXa, CWJIbl TOKA, HAINPSHKEHUS C UCIIOJIb30BAHUEM
aQHAJIOTOBBIX MPUOOPOB U AATYMKOB (PU3NUECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUM ¢ YIETOM 3aJaHHOM a0COTIOTHON MOTPEITHOCTH;
MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEITMYUHBI
OT JPYrol C HCHOJIb30BAHUEM TIPSIMBIX HU3MEPEHUN (3aBUCHUMOCTD



COMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIONIAJM IMONEPEUHOTO
CEUYECHHUS] U YJIETbHOTIO COMPOTHUBJICHHS BEIECTBA MPOBOJHUKA, CHUJIbI
TOKa, MAYIIETO0 Yepe3 MPOBOJHUK, OT HAMpPsDKEHUS Ha TPOBOIHHUKE,
WCCJIEIOBAaHUE IIOCJIEOBATEIFHOTO M TMapajIeIbHOTO COCAMHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M
BBITIOJIHATD U3MEPEHHUS, CIIeysl MPEJIOKEHHOMY UIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOIUIl M TpaduKoB,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIE W3MEpPEHHs (U3NYECKUX BEIUYUH (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHHE NPOBOJHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPATh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEATOKEHHON MHCTPYKIIHH,
Y BBIUUCIISITh 3HAUCHUE BEIMYUHBL

coOnofaTh IMpaBWia TEXHUKM 0€30IacHOCTM Mmpu  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha UX OMHCAHHUS (B TOM YHCIE:
CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MTapoBasi TypOMHA, aMIIEPMETP,
BOJIBTMETP, CUETUUK BJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE
puoOOPHI, HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, DIEKTPOMATHUT, IJIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKA), HWCIONB3ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX
SABJICHUN 1 HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHBIC
npuOoOpsl MO CXEeMaM U CXEMaTUYHBIM PHCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, BUTATEIH BHYTPEHHETO
CTOpaHHUs, dJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPHUUECCKHIX
Henel ¢ IociIeloBaTeNbHBIM M MapajUIeNIbHBIM  COEIMHEHUEM
AJIEMEHTOB,  pa3jiuyas  YCJIOBHbIE  OOO3HAYEHHUS  DJIEMEHTOB
AJICKTPUYECKUX LIETICH;

NPUBOAUTH TMpPUMEPHl  (HaXOAWTh WH(GOPMALMIO O TpHUMEpax)
NPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWU B MOBCEIHEBHOMN
KU3HU ISl 0OecTieueHnst 0€30MacHOCTH MPU 0OpaIlleHuH ¢ MpudopaMu
Y TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 37J0POBbSI U COOIOICHHUS
HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIIATh TMOUCK HHPOpMamu (U3NYECKOTO COACPKaHUS B
HNuTepHere, Ha OCHOBE HUMEKOILIUXCS 3HAHUW U NYTEM CpPaBHEHUSA
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JIOTIOJTHUTENIbHBIX HMCTOYHHKOB BBIJICIATh HH(POpMAIMIO, KOTOpas
SABJISIETCS] IPOTUBOPEUMBON MM MOKET OBITh HEJJOCTOBEPHOM;
WCIIONIb30BaTh TPHU  BHINOJHEHUH  y4eOHBIX  3aJaHUl  HAy4YHO-
NOMYJSIPHYIO JTUTEPATypy (PU3MUECKOro COJep>KaHus, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu MuTepHer, BiaaeThb NpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALMK W3 OJHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M KPAaTKHUE YCTHBIE COOOIICHHUS,
00001mmasi wHGOpPMANUIO W3 HECKOJIBKUX HMCTOYHUKOB (PU3NIECKOTO
COJEp)KaHusl, B TOM 4YHCIE IYyOJUYHO MPEACTABIATH PE3YIbTATHI
OPOEKTHOM M UCCIIEA0BATEIBCKOM AESITENbHOCTH, IPU 3TOM I'PaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHIHBIA anmapar Kypca (QU3UKH,
COTIPOBOXAATH BHICTYIUICHHUE MTPE3CHTAIINEH;

IOpU BBINOJHEHUHM YYEOHBIX MPOEKTOB M HCCIECIOBAHUNA (DU3HUECKUX
IPOLECCOB paclpeiessiTh OO0S3aHHOCTH B IPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMH, CJICIUTh 32 BBIIIOJIHEHUEM IJIaHa AEUCTBUNA
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIM BKIJIAJ B
JESITEIbHOCTD TPYTIIHI, BBICTpaNBaTh KOMMYHUKATHUBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCS YMEHHIA:

WCIIOJIh30BaTh TIOHATHS: CHCTEMa OTCUéra, MaTepuajibHas TOYKa,
TPAeKTOPHS, OTHOCUTEIIFHOCTh MEXAaHHUECKOTO ABMKCHHUS, AeOpMaIIHsI
(ynmpyras, miacTu4eckas), TPeHHE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTH M TIEPETPY3KHU, LIEHTP TSKECTH, AOCOTIOTHO TBEPAOE TEJIO,
IIEHTP TSHKECTH TBEPIOTO Tejla, PABHOBECUE, MEXaHUICCKUE KOJICOaHUs
¥ BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJIHBI,
IIKajga  AJEKTPOMATHUTHBIX  BOJIH,  CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCIYCKaHU U TMOTJIONICHUS, aib(a, OeTa- u
ramMMma-u3IydeHust, U30TOIbI, /IepHasi YHEPTeTHKA,

pasnuyaTh SBJIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOIMHEHHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUXEHHUE, CBOOOIHOE
nmajeHue  TeJl, paBHOMEpPHOE  JBWIKEHHWE TI0  OKPYXKHOCTH,
B3aUMOJICCTBUE Te€J, PEAKTUBHOE [IBIDKCHHE, KOJIeOATEIhHOE
NBIDKCHUE (3aTyXalollue W BBIHYXKJCHHBIE KOJeOaHUs), PE30HaHC,
BOJIHOBOC  JIBIDKCHHE,  OTpPaXCHHUE  3ByKa,  MNPSIMOJHMHCHHOE
pacnpocTpaHEHue, OTpPaXKEHUE U NPEJOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPaKCHHUE CBETA, Pa3JIOKEHHE OEJIOro CBeTa B CIEKTP U



CJIOKEHUE CHEKTPAJbHBIX IIBETOB, AMCIEPCUSI CBETA, €CTECTBEHHA
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUYEHHUS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (U3UYECKUX SIBICHHUM B
OKpyXarolleM MUpe (B TOM uuciie (U3UUYEeCKue SBICHHUS B MPHUPOJIE:
NPWIMBBL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHOHM CHUCTEMBI,
PEaKTHUBHOE JBWKEHUE JKMBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe IeHCTBIE
BUIAUMOIO, YJIbTpauOJIETOBOTO M PEHTTEHOBCKOTO  HM3JIy4YECHMI,
€CTECTBEHHbI  paJMOAKTHBHBIMA  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE
PAAMOAKTUBHBIX M3JIyYEHHA HA OPraHu3M 4YeJOBEKa), IpPU STOM
NEPEeBOAUTh  NPAKTUYECKYIO  3aJady B  Y4eOHYyIO,  BBLAEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM) PU3NUECKUX SBJICHUII;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tl MW (PU3NYECKHUE SIBIECHUA,
UCIIONB3ysl (PU3UYECKHE BEJIMYUHBI (CpEeIHsAs] U MTHOBEHHasi CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBHJKEHHUH, YCKOPEHUE, IIEPEMEILEHUE, ITYTh,
yrjaoBasi CKOpPOCTb, CWJIa TPEHUS, CHJAa YNPYTOCTH, CUJA TSIKECTH,
YCKOpPEHHE CBOOOJHOTO MaJ€HUs, BEC Teja, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHW4Yeckasi padoTa M MOLIHOCTb, MOTEHIHUATbHAS SHEPruUs
TeJla, TOAHATOTO HaJl MOBEPXHOCTBIO 3€MJIM, MOTECHIIMAIbHAS YHEPIUs
C)KaTOW TMPYKWHBI, KUHETUYECKAs] DSHEpIus, IOJHAs1 MeXaHU4eCcKas
SHEprus, NEPUO U YaCTOTa KOoJIeOaHUM, ITIMHA BOJIHBI, TPOMKOCTB 3ByKa
Y BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTelb MPEIOMIICHUS CPEIbl), TPU
OMKMCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HUCIOIb3YEMBIX
BEJIMYMH, 0003HAUYECHUS M €IUHUIBI (PU3NYECKUX BEJINYMH, HAXOJIUTh
(opMyIibl, CBSI3bIBAIOLINE AAHHYIO (PU3MUECKYIO BEJIUYUHY C JIPYTUMU
BEJIMYUHAMU, CTPOUTH TpaUKH U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKIX
BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3WYECKHE SIBJIECHUS U MPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHLUI CYNEPHO3ULUU CHJI, PUHUMUII OTHOCHUTENIbHOCTH [ ammiies,
3aKoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsJOBOTO M MacCOBOTO
yycen TMpU SAJEPHBIX peakUuusX, NP 3TOM JlaBaTh CIIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aIIUCBHIBATH €T0 MAaTEMATHUECKOE BHIPAKEHUE;



OOBSACHATh (PU3MYECKHE IMPOLIECCHl U CBOWCTBA TEJI, B TOM UHUCIE U B
KOHTEKCTE  CUTyallud  NIPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHX IIaroB C OMOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7aud (omuparomMecs Ha CHCTeMy H3 2-3
YpaBHEHUI), HCHOJB3Ys 3aKOHBI W  (OPMYIIbI, CBSI3bIBAIOLINE
¢u3znyeckue BENMYMHBI: HA OCHOBE aHajau3a YCIOBUS 3a/Jayu
3alUChIBaTh KPAaTKO€ YCIOBHE, BBISIBISATH HEJOCTAIOMIME  WIH
M30BITOUHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMbIE
JUIA pELIeHUs,, MPOBOAUTH PAacyYEThl U OLIEHWBATh PEATMCTUYHOCTH
MOJIyYEHHOT0 3HaYeHUs (PU3UYECKON BEIIMYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh NpPH IMOMOIIH
(u3NYECKUX METOOB, UCIOJIb3Ysl ONMUCAHHE MCCIIEI0BaHUs, BbIICIATh
OpOBEPSIEMOE TPEANOIOKEHHE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IOpPOBEACHUSI HCCIENOBaHUs, JeJaThb BbIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBJICHUU WU
(u3nyecKkux CBOWCTB Tel (M3yuyeHue BTOPOro 3akoHa HpioToHa, 3akoHa
COXPAHEHHUsl SHEPTUH, 3aBUCUMOCTh MEpHoja KoueOaHuil npyKUHHOTO
MasgTHHKA OT MAacChl rpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MajblX KOJeOaHW, NPSIMOJUHEHMHOE paclpOoCTpaHECHUE
CBETa, pas3jokeHue Oenoro cBera B CIEKTp, H3YYEHUE CBOMCTB
N300pakeHHs B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUsl peMeTa B
coOuparolelt TuH3€e, HaOJII0/IEHUE CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB
M3IIy4YEHHMsI): CaMOCTOSITEJIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOIO
HaOopa 0OOpy/IOBaHMS, OMUCHIBATH XOJ OIbITAa U €r0 PE3yJbTaThl,
(opMyIUpPOBATH BBIBOJIBI;

MPOBOAMTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIpeaesis
CpelHee 3HAueHUE H3MepseMOoil BenuuuHbl ((hOKycHOE paccTosiHHE
coOuparoiiei JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoda H3MepeHus
(M3MepUTENBHHOTO TPUOOpPA);

MPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEM (U3MUECKUX BEJIUYUH C
MCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU
Opy paBHOYCKOPEHHOM JIBMKEHUHU 0€3 HayaJbHON CKOPOCTH, MEPUOa
KOJe0aHU MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpakXeHHUsl CBETa OT yrija MaJieHus W yria MpejoMIIeHUus OT yria
najieHust): IJIAaHUPOBATh MCCIEIOBAHHUE, CAaMOCTOSITENIbHO COOUpAaTh



YCTAaHOBKY, (DUKCUPOBATh PE3yJbTaThl MOJIYYECHHOW 3aBUCUMOCTH
(¢u3HUeCcKUX BEJIIMYUH B BHUJIE TAOJIUIl U IPapUKOB, JAEIaTh BHIBOJBI 110
pe3ynbTaTaM HCCIe0BaHNUS;

MIPOBOJIUTHh KOCBEHHBIC W3MEpPEHUS (U3MUCCKUX BEIMYUH (CpEIHSS
CKOPOCTb M YCKOpPEHHE Tela MpU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOPEHHE CBOOOJIHOIO MaJeHUs, )KECTKOCTh MPYKUHBI, KOIDPUITUECHT
TPEHHsSI CKOJIbKEHHsI, MEXaHU4ecKas paboTa W MOIIHOCTh, YacTOTa U
Mepuo KoJieOaHUN MaTEeMaTUYeCKOr0 W TPYKMHHOTO MAasTHUKOB,
ONTHYECKAas CHUJla COOWpAONICH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUTAHUPOBATh U3MEPEHHUs, COOUPaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHs], CIeAys MPEeUIOKEHHON  HMHCTPYKIIUH,
BBIYMCIIATh 3HAYEHWE BEIWYWHBI M aHAJIM3UPOBATh IOJYYCHHBIC
pEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOno/laTh MpaBUjia TEXHUKM O€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TPU3HAKKA H3YYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPIIOE TEJIO, TOUCHHBI MCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IJaHeTapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIUIBI JIEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHusi (B TOM YHUCIE:
CIUIOMETP, JATUYMKH TOJOXKEHUS, PACCTOSIHHUS M YCKOPEHHs, pakKera,
9XOJOT, OYKH, MEPUCKOIN, ¢doToanmapar, ONTUYECKHUE CBETOBOIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBax (M3MYECKUX SBJICHUH U HeoOXxoaumbie (usnyeckue
3aKOHOMEPHOCTH;

WCIIONIB30BaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTETBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOIIECCOB TMPHU PEIICHUH Y4eOHO-TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUSI M300PKEHU B TUIOCKOM
3epKajie u coOuparole JMH3E;

NPUBOAUTH TMPUMEpPhl (HaXOAWTh WHOOPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCTOJIb30BaHUs (PU3NUECKUX 3HAHWU B TMOBCEIHEBHOU
KU3HU ISl 0OecTieueHnust 0€30MacHOCTH MPU OOpaIlleHuy ¢ MpudopaMu
M TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 370POBBS U COOTIOICHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIIATh TMOUCK HHPOpMamu (U3NYECKOTO COACPKAHUS B
WNuTepHere, camMoCTOSTENbHO (OpMyNIHpyst TIOMCKOBBIM — 3ampoc,



HaXOOUTb  IYTH  ONPEIEICHUS  JOCTOBEPHOCTH  IOJyYEHHOMU
MHPOpMAIlM HAa OCHOBE MMEIOIIMXCS 3HAHUW M JONOJIHUTEJIBHBIX
VMCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHWM Y4YEOHBIX 33JaHUM  HAy4YHO-
HOMYJIAPHYIO JIUTEPaTypy (U3HUECKOTO COAEpk aHUs, CIPABOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, BiaaeTh  IpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHPOpMAMKU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE MMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
MHPOpPMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3NUYECKOTO COJIEpIKaHU,
nyOIUYHO IIPEACTABIATh pe3yJIbTaThI IIPOCKTHOMN WIN
HCCIIEIOBATENIbCKOM JAEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCITOJIb30BATh
M3YYEHHBI TOHATUIHBIA anmapar M3y4aemoro paszieia (pU3UKd U
COINIPOBOXAATh BBICTYIUICHUE Ipe3eHTalueld ¢ Y4ETOM O0COOEHHOCTEN
ayIUTOPUUA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n | HaumeHoBaHue pa3iesioB U (undposbie)
KonTpobH [MpakTnyeck
/ | Tem mporpamMmmblI Bcero o0pa3oBaTe/ibHbIE
ble paboThI ue padoTbl
n pecypcbl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1 bubmuorexa [JOK
1' dusKKa - HayKa O MPHPOIE 2 https://m.edso00.ru/7f416
194
1 bubmuorexa [JOK
2' ®uznyeckue BeITUINHBI 2 1 https://m.edsoo.ru/7f416
194
. bubmuotexa [JOK
1. EcTtecTBeHHOHAYYHBIN METOT
2 1 https://m.edso0o.ru/7f416
3 TTO3HAHUS
194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
5 but6mmoreka [IOK
1' Crpoenue BelecTsa 1 https://m.edso00.ru/7f416
194
. bubnuotexa [JOK
2. JIBuKeHHE U B3aMMOJICCTBHE
2 1 https://m.edso0o.ru/7f416
2 YaCTHI] BEIECTBA

194



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

Al"pel"aTHBIe COCTOAHUA
BE€IICCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/7f416
194

Hroro no pazneny

5

Pazgen 3. /IBu:keHUe U B3auMojaeiicTBUe Tel

bubnnoreka IIOK

MexaHHu4eCcKOe JBHKECHUE 3 https://m.edso0o.ru/7f416
194
bubmnoreka IIOK
Nuepuusi, Macca, MIOTHOCTD 4 https://m.edsoo.ru/7f416
194
bubmnoreka IIOK
Cuna. Bunpl cun 14 https://m.edsoo.ru/7f416
194
Uroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

Hasnenue. [lepenaua

bubnuoreka [IOK

JTaBJICHUS TBEPIBIMU TEJIAMH, 3 https://m.edsoo.ru/7f416
JKHMIKOCTSIMM M Ta3aMu 194

butbmmoreka [IOK
JlaBneHue KUJIKOCTH 5 https://m.edsoo.ru/7f416

194

bu6nuoreka [IOK
ATMochepHOe TaBiieHIe 6 https://m.edsoo.ru/7f416

194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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JleficTBuE KUAKOCTH U raza Ha

bu6nuoreka [IOK

) 7 3 https://m.edso0.ru/7f416
NOrpyXEHHOE B HUX TEJIO
194
Hroro no pazaeny 21
Pa3zpneua 5. PaGoTa u MOIIHOCTB. DHEePrus
bubnnoreka IIOK
PaboTa 1 MOUTHOCTB 3 1 https://m.edsoo0.ru/7f416
194
bubmnoreka IIOK
[IpocThie MExaHU3MBbI 5 1 https://m.edso0.ru/7f416
194
bubmnoreka IIOK
Mexanundeckas dHepIrus 4 1 https://m.edsoo.ru/7f416
194
Uroro no pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOIT'PAMME
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8 KVIACC

Ne KosmyecTBo yacos DJIEeKTPOHHbIE
n | HammeHoBaHme pa3jiesioB (undposbie)
KonTpoasu IMpakTnyeck
/ U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboThbl
n pecypcsbl
Pa3pea 1. TerioBble AiBJIeHUSA
. bubmuoreka [JOK
1. CtpoeHue u cBoiicTBa
7 https://m.edsoo.ru/7f4181
1 BEILIECTBA
ce
1 bu6mmoreka [IOK
2' TermuioBbIe MPOLIECCH 21 1 5 https://m.edso00.ru/7f4181
ce
Wroro mo paszneny 28
Pa3pes 2. DiiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
) DIIEKTPUUYECKHE 3apsiIbl. bubnunoreka [JOK
1' 3apsKEHHBIE TENIA U HX 7 1 https://m.edso00.ru/7f4181
B3alMOJICHCTBHE ce
2. [TocTostHHBIHM bubmmorexa [IOK
. 20 2 7 https://m.edsoo.ru/7f4181
2 AIIEKTPUIECKUI TOK ce
9 bu6nmoreka [JOK
3' MarHuTtHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181

ce



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

DJIeKTpOMAarHuTHas
4 https://m.edsoo.ru/7f4181
WHTYKIIHST
ce
Uroro mo pazneny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
- 68 145

YACOB I10 ITPOTPAMME
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9 KVIACC

Ne KosmyecTBo yacos DJIEeKTPOHHbIE
n | HammeHoBaHme pa3jiesioB (undposbie)
/ KonTpoasu IMpakTnyeck
H TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padboThbl
n pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
bubmuoreka [JOK
1. MexaHu4ecKoe JIBHKCHUE
10 1 https://m.edsoo.ru/7f41a4
1 1 CIIOCOOBI €T0 OIMCAHUS 6
1 bu6mmoreka [IOK
2' Bzaumopeiictsue el 20 1 3 https://m.edsoo.ru/7f41a4
a6
1 bu6mmorexa [IOK
3' 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro no paszneny 40
Paznen 2. Mexann4yeckue KojJe0aHusi M BOJTHbI
5 bu6mmoreka [IOK
1' MexaHn4yeckue KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4
a6
2. MexaHU4YeCKHUE BOJTHBI. bubmorexa [TOK
8 1 3 https://m.edsoo.ru/7f41a4
2 3BYyK
a6
Hroro mo pazneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pasznen 3. 3J1€KTPOM3FHI/ITHO€ moJi€e " 3JICKTPOMAIHUTHBIC BOJIHBI

bubmuorexa [JOK
3. DJIEKTPOMArHUTHOE TI0JIC U
6 2 https://m.edsoo.ru/7f41a4
1 3JICKTPOMArHUTHBIC BOJTHBI a6
Hroro mo pasneiny 6
Pa3znea 4. CBeToBbIe IBJIEHUSA
bubmuoreka [JOK
4. 3aKOHBI pacIpOCTPAHEHUS
6 2 https://m.edsoo.ru/7f41a4
1 cBeTa
a6
bubmuoreka [JOK
4. JIMH3EI 1 oONTHYECKHUE
6 3 https://m.edsoo.ru/7f41a4
2 npuOopbI
a6
4, Pasznoxenune Oenoro cesera Bubmzorexa LIOK
3 2 https://m.edsoo.ru/7f41a4
3 B CIIEKTP
a6
Uroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE AIBJICHUS
5 Hcnyckanve u bubnuorexa [JOK
1' MOTJIOIIEHHE CBETA 4 1 https://m.edsoo.ru/7f41a4
aTOMOM ab
5 bu6nmoreka [JOK
2' CrpoeHune aTOMHOTO siapa 6 1 https://m.edsoo.ru/7f41a4
a6
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bubmuoreka [JOK

5.
3 SnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 17
Pasnes 6. [loBTOpUTEIbHO-00001IAK0IMIA MOAYJIb
6 [ToBTOpenue n 0600IIEeHNE bubmmorexa [IOK
1' coJiepXaHus Kypca 9 2 https://m.edsoo.ru/7f41a4
¢usuku 3a 7-9 knacc a6
Wroro mo pazneny 9
BIIEE KOJIMYECTB
OBl ol CTBO 102 27

YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

N KoanuecTBo 4acoB

KoHurtpousb

Tema ypoka
Bcero HbIe

~ =

=

padoTbI

IIpakTHyec
KHe padoThl

Jara
U3yYeH
usi

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibH
ble pecypchl

®usuka — Hayka O pUpoE.
1 | SBneHus npupossI. 1
dusnueckue sIBICHUS

MexanndecKkue, TIUIOBEIC,
2 | DJIEKTpUYECKUE, MATHUTHEIC, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEINYMHBI U UX
u3MepeHue

Ypoxk-uccienoBanue
"N3mepenue temrepaTypsl
4 | mpu MOMOIIH KHJIKOCTHOTO 1
TEPMOMETpA U AaTYUKa
TeMreparyps!"




Kak ¢usuka u npyrue
€CTECTBEHHBIC HAyKH U3Y4atOT

bubnuoreka
MIPUPOTY. ) LOK
EcrecTBeHHOHay4HBIN METOA https://m.edsoo.ru
no3Hanus. OnucaHue /0972
(hbU3UYECKUX SBJICHUH C S
MIOMOILBIO MOJIEIIEN
Ypoxk-uccienoBanue
"[IpoBepka rumoTe3sl:
JaIbHOCTD 10JIETA LIapUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeEM OOJIBIIE, YeM OOJIBIIIE
BbICOTA IMycKa"
Crpoenue BemiectBa. ONBITHI, bubmmorexa
JTIOKa3bIBAIOIINE TUCKPETHOE thtopfl /m.eds0o U
CTPOEHHE BEIECTBA /£09fe0a
bubnuoreka
JIBH>KeHue 4acTHIl BEISCTBA Ettopfl Im.edsoo.1u
[ff0a013e

VYpok-uccnenoanue «OmbIThI
10 HAaOJTIOICHUIO TETIOBOTO
pacIIMpPEHHUS Ta30B»

ArperatHble COCTOSIHUS
BEIIECTBA



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

BzanmocBs3p MCKIY
CBOMCTBaMH BCIIICCTB B

bubnuoreka
Pa3HBIX arperaTHbIX LOK
COCTOSIHMSIX U UX
https://m.edso0.ru
ATOMHOMOJIEKYJIIPHBIM /6020378
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI
bubnuoreka
Mexannyeckoe IBUKECHUE.
p [MOK
aBHOMEpHOE U
https://m.edso0.ru
HEPABHOMEPHOE JIBI)KEHUE /602056
bubnuoreka
Ckopoctb. EnnHniel [HOK
CKOPOCTH https://m.edsoo.ru
[ff0a079c
bubnuoreka
Pacuer iyt 1 BpeMeHH [HOK
JIBUKCHUS https://m.edsoo.ru
[ff0a0aed
WNuepuust. 3aKkoH UHEPLUH. bubnuoreka
B3anMopeiicTBue Ten kak LHOK
IIPUYMHA U3MEHEHUS CKOPOCTHU https://m.edso00.ru
JIBIDKECHUSA TEN [ff0a0c10



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

IImotHOCTE BemiecTBa. Pacuer

bubauoreka

Macchl 1 00beMa TeJia Mo €ro HOK
TOTHOCTIH https://m.edsoo.ru
[ff0a0fee
JIaboparopHast pabota
«Omnpenenenue mIOTHOCTH
TBEPIIOTO TETA»
bubnnoreka
Pemenue 3amau mo treme HOK
"I[T;moTHOCTH BemiecTna" https://m.edsoo0.ru
[ff0al23c

Cuna xak XxapakTepuCTHKa
B3anMoeiicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
pactspkeHus (aedopmarivin)
MPYKUHBI OT IPUIIOKESHHON
CHJIBI»

SBnenune taroredusn. Cuia
TAKECTHU



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

CBsi3b MEX]1y CHIION TSXKECTH Bubnuoreka
u maccoit Tena. Bec Tena. HOK
Pemenue 3agau no reme https://m.edso0.ru
"Cuna tsxectu" [ff0al778
bubnuoreka
Cuna TsKecTH Ha JpYTrux
HOK
iaHerax. @uznyeckue
https://m.edso0.ru
XapaKTEPUCTUKHU TIJIAHET /021502
bubnmmoreka
[HOK
Nsmepenue cun. JluHamomer
P A P https://m.edso00.ru
[ff0al8cc
bubnunoTeka
Bec tena. HeecomocTh HOK
https://m.edso0.ru
[ff0a1778
CnoxxeHue IByX CHIL, bubnuoteka
HaIIpaBJICHHBIX 10 OJTHON [HOK
npsiMoi. PaBHOEHCTBYIOIIAS https://m.edsoo.ru
CHII [ff0ala70

Pemenue 3amau mo treme
"PaBHonelicTByromas cui"



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

Tpenue ckoybKeHUs: U TpeHHUE

bubauoreka

nokosi. Tpenue B npupoze u HOK
https://m.edsoo.ru

TeXHHIe /ff0alb9c

JIaboparopHast pabota

«M3ydenne 3aBUCUMOCTH bubanoreka

CHJIBI TPEHUS CKOJIBKCHHUS OT LHOK

CHUJIBI TaBJICHUS U XapaKTepa https://m.edso00.ru

CONPHMKACAIOLINXCS [ffOalcc8

MOBEPXHOCTEH»

Pemenne 3aga4d Ha

onpeaeseHue

PaBHOJEHCTBYIOLIEN CHIIBI

Pemenne 3amaq mo Temam: bubnuoreka

«Bec Tenay, «I'paduueckoe LIOK

n300pakeHue cun, «CHIIbI», https://m.edso0.ru

«PaBHOZENUCTBYIOILIAS CUID» [ff0alde0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

KonrponsHas pabora no
TeMaM: «MexaHH4ecKoe
JBIDKEHHEY, «Macca,
TUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n3o0pakeHne
crny, «CUibl»

Hasnenne. CriocoOb! BI/IO61J2H0TeKa
YMEHBILICHUS ¥ YBEIHUCHUS 1
aBJICHUSI https://m.edsoo.ru
A /f0a20a6
JlaBieHue Ta3a. 3aBUCHMOCTD BI/Ioﬁllzl/IOTeKa
JaBJIEHH Ta3a OT 00bEMa, 1
TEeMIIEPATVDBI https://m.edsoo.ru
patyp /022376
[lepenaya naBiaeHus Enbimiorexa
TBEPABIMU TEllaMH, ITOK
JKUOKOCTSIMHU U TazaMu. 3aKOH https://m.edsoo.ru
TTackang [ff0a25b0
JlaBieHue B )KMJAKOCTH U Tase, BI/gIJEI/IOTeKa
BBI3ZBAHHOC HeﬁCTBHeM CHUJIBI H
TSOKECTH https://m.edso0.ru
[ff0a2718
Penrenne 3aa4 1o Teme bubnuorexa
HOK

«JlaBlIeHNE B KUJIKOCTH B
rase. 3akoH ITackams»

https://m.edso0.ru
[ff0a2826



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bubauoreka

OK
Coo01iaroruecs Cocyanl 1
e A https://m.edsoo0.ru
[ff0a2970
bubanoreka
r . HOK
UIPaBIMYECKUI TIpecc
https://m.edsoo0.ru
[ff0a3136
Manowmetpsl. [TopuineBoi
JKUJKOCTHEIM HAcOC
Atmocdepa 3emiu. [Ipuannbl
CYILLIECTBOBAHUS BO3AYLIHOU bubanoreka
0005104KH 3eMIIH. IIOK
3aBUCUMOCTBH aTMOC(EPHOTO https://m.edsoo.ru
aBIIEHUS OT BBICOTHI HaJ [ff0a2b5a
YPOBHEM MOpPS
bubnuoreka
Bec Bo3ayxa. ATmochepHoe I[IOK
JIaBJICHUE https://m.edsoo0.ru
[ff0a2b5a
Bubnuoreka
N3mepenune armocdepHOTo HOK

nasnenus. Oneit Toppuuemm

https://m.edso0.ru
[ff0a2da8



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTB aTMOC(HEPHOTO

bubauoreka

JaBJICHUS OT BBICOTHI HAJl LIOK
https://m.edso00.ru
YPOBHEM MOpA /ff0a2fc4
Bbapomerp-anepous. BI?EHOTGM
ATMoOcdepHOe 1aBJIeHHEe Ha Ifit /im.ed
ps://m.edsoo.ru
a3JIMYHBIX BBICOTAX
p [ff0a2fca
Pemenue 3ana4 no teme
"ATmocdepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA EHO(;IJEHOTGM
MOTPYKEHHOE B HUX TEJIO.
A )FIZI\);;ZIOBa — https://m.edsoo.ru
b If£0a3276
JIaGoparopHas paboTa Eub
«Onpenenenne I/(I)£H0TeKa
BBITAJIKUBAIOIICH CUITBI, ﬁt im.ed
. . ps://m.edso0o.ru
HCTB il Ha Ten
JENUCTBYIOLIE 1o, [ff0a33fc
IIOTPYKEHHOE B JKUIKOCTE)
JlabopaTopHas paboTa 1o
bubnuoTeka
TeMe «HMccnenosanue OK
3aBHCHMOCTH Beca Tejla B BOJIE Ettps Iim.edsoo.r
Am. Iu
oT 00bEMa 1o €HHO
T 00BEMA OTPYKEHHOU B /£f0a3514

KUIKOCTh 4aCTH TECIa»



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

bubauoreka

[InaBanue ten HOK
https://m.edsoo.ru
[ff0a3a96
Jlaboparopnas pabota
"KonctpyupoBanue
apeomeTpa Ui
KOHCTPYMPOBAHHUE JIOJIKU U
orpeJiesicHue e€
Ipy30n0JbEMHOCTH"
Pemenne 3agau mo Temam:
bubnuoreka
«IlitaBanue cyoB.
BosnyxornaBanue» HOK
«/laBrieHue TBE H;( Tel hitps://m.eds00.1u
© TBepAl ’ /ff0a3654
JKHIKOCTEH M ra30B»
bubnnoreka
Mexanunueckasi pabota HOK
https://m.edsoo.ru
[ff0a3f82
bubnnoreka
MouHocTs. Ennauisl HOK

MOIIHOCTH

https://m.edsoo.ru
[ff0a3f82



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

VYpok-uccnenoranue "Pacuér

MOILIHOCTH, Pa3BUBAEMOH IIPU 1
moabEMeE 1o JiecTHHIe"
[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecHE cui Ha ppiuare
KontponbHas paboTa o teme
«/laBieHue TBEPAbIX Te,
JKHIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabora
PesepBHylit ypok. Pabora ¢

bubnnoreka
TEKCTaMH 110 TeMe «/laBleHue OK
TBEPJIBIX T, )KUJIKOCTEH U 1

/B . https://m.edsoo.ru
rasosy / Bcepoccuiickas
p [ffOa4ffe

IpoBepoyHas pabora
Prryaru B TexHuke, ObITY U bubnuoreka
npupoje. JlaboparopHas 05 LIOK
pabora «MccnenoBanue ' https://m.edsoo.ru
YCJIOBUI PaBHOBECHSI pblyara [ff0a478e
Pemrenue 3agad mo reMme

bubanoreka
«Y cioBUsl paBHOBECHS 10K

pbraara»



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

https://m.edso0.ru

[ff0a48a6
Koaddurment nonesnoro
JCUCTBUSI MEXaHH3MA.
Jlaboparopnas pabota 0.5
«M3mepenue KIIJI HaknoHHOM
TJIOCKOCTH
bubnuoteka
Penrenue 3amau o teme [IOK
"Pabora, momuocTh, KIT/I" https://m.edsoo.ru
[ff0a4c48
bubnuoteka
MexaHuueckasi YHeprusl.
K I[HOK
WHETHYeCKast U
https://m.edsoo.ru
MTOTCHIIMATILHAS SHEPTHS 1084252
bubnnoTeka
3aK0OH COXpaHEHHUs [HOK

MEXaHU4YEeCKOH SHEPTIUn

https://m.edsoo.ru
[ff0a4360



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 1O TEME
"DKCneprMEHTaIbHOE
5 onpeelIeHuEe N3MEHEHUS
5 KHHETUYECKOH U 1 1
MMOTEHIIMAILHON SHEPTHUH TIPH
CKaTBIBAaHHUH TeJIa 10
HaAKJIOHHOM INIOCKOCTH"
5 KontponbHas paboTa mo teme
5 «PaboTa 1 MOIIIHOCTE. 1
DOHeprus»
Pesepubiit ypok. Pabora ¢ bubmmorexa
6 LHOK
TEKCTAMH II0 TEME 1
! "MexaHnyeckoe aBmxenue" hitps://m.edse0.ru
[ff0adee6
6 PesepBHblit ypok. Pabora ¢
8 TexcTaMu 1o Teme "Pabora. 1
MouHocTb. DHeprus”
OBHIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

amopHbIe Tena

A KoanuyecTBO 4acoB 1 DJIeKTPOHHBbIE
ara
I Konrpoan uupposbie
Tema ypoka HpaKanec H3y4YeH
/ Bceero HBIE oﬁpasoBaTean
KHe padorpl | HA
I padoThI ble pecypchl
OCHOBHBIC TIOJI0KCHHS bubnuoreka
1 MOJIEKYJISIPHO-KUHETHUECKOMN 1 [IOK
TEOPUHU U UX OIBITHBIE https://m.edso00.ru
MOJTBEPKICHUS [ff0a5256
5 Macca u pa3mep aTOMOB U 1
MOJICKYJI
. bubnnoreka
Monenu TBEpAOTO, KHUAKOTO U OK
3 | Tra3000pa3HOro COCTOSHUM 1 1
https://m.edsoo.ru
BEIIESCTBA
H /ff0a540e
OOBsCcHEHNE CBOWMCTB
TBEPJIOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUMN 1
BEIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYIISPHO-
KHHETUYECKON Teopuu
bubanoreka
5 Kpucrannnueckue n 1 I[HOK

https://m.edso0.ru
[ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

CMmaunBaHue u

bubauoreka

HOK
KalMJUIIPHOCTD.
- https://m.edsoo.ru
OBEPXHOCTHOE HATSIKCHHE /6025530
Bubnuoreka
TennoBoe pacumpeHue u HOK
coKaTue https://m.edsoo.ru
[ff0a5a26
Temnepatypa. CBsi3b
TEMIIEPATypPbl CO CKOPOCTHIO
TEIUIOBOI'O JIBVKEHUSA YACTHIL
bubanoreka
BHyTpeHHss SHEprus.
[HOK
Croco0bl U3MEHEHUS
N https://m.edso00.ru
BHYTpPEHHEH SHEepruu /608560
bubanoreka
[HOK
B eIIonepeIaun
HABLT pea https://m.edsoo.ru
[ff0a6412
VYpok-koHpepeHus
"IIpakTueckoe bubnuoreka
WCTIOJT30BaHUE TETIJIOBBIX HOK
CBOICTB BEIECTB U https://m.edsoo.ru
[ff0a65c0

MaTepuaioB B IEISIX
sHeprocoepexeHus"



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

bubauoreka

KomnuecTBO TEILIOTHL. IIOK
VenapHas TEIIOEMKOCTD https://m.edsoo.ru
[ff0a6976
Bubnuoreka
YpaBHEHHE TEILIOBOTO OK
bananca. TermmoooMeH u 1
TEIUIOBOE PABHOBECHE https://m.edsoo.ru
P [ff0a7088
JIaboparopHast pabota
" bubanoreka
HccnenoBanue siBIEHUS
LHOK
TEII0O00MEHa IIPH
CMEIIMBAHUM XOJIOJIHOMN U https://m.edsoo.ru
i g /ff0a6a98
ropsiueit Boabl"
Pacuer kKonuyecTBa TEIIOTHI,
HEOOXO0IMMOr0 JUIS
HarpeBaHus TeJa U
BBIJICTISIEMOTO UM TTPH
OXJIAKICHUN
Bbubnuoreka
JlabopaTopHas pabota
LHOK

"OnpeneneHue yaeabHON
TEIUIOEMKOCTH BelliecTa"

https://m.edso0.ru
[ff0a6bb0



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

bubauoreka

DHeprus ToIMBa. Y aeiabHast LIOK
TEIJI0Ta CTOPAHUS https://m.edso00.ru
[ff0a7b5a
bubanoreka
[InaBnenue u oTBEpACBaHUE OK
KPUCTAJUTMYECKUX TEll. 1
VenpHas TEII0Ta IJIaBICHUS https://m.edsoo.ru
A /ff0a71d2
JIaboparopHast pabota EHO(;IJEHOTGM
"Onpenenenne yaeabHOn
Ter pOliIH a5 ng xa" https://m.edsoo.ru
T JTABJICHIA JB I Jff0a72fe
bubaunoreka
[Tapoo6pazoBanue u [HOK
KoHJeHcauusd. Mcnapenue https://m.edsoo.ru
[ff0a740c
Kunenne. Y gensHas Temiora
bubaunoreka
napooOpa3oBaHus U OK
KOHJI€HCAllUN. 3aBUCUMOCTD 1
TEMIEDATVOLL KICHIS OT https://m.edsoo.ru
CMIepatyp CHHIA O /ff0a786C

aTMOC(EepHOTO AaBICHUS



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

Brnaxxnocts Bo3ayxa.

bubanoreka
JIaboparopHast pabota
" HOK
Onpenenenne
. https://m.edsoo.ru
OTHOCHUTEIHHON BJIAXKHOCTHU
[ff0a7628
Bo3ayXxa"
Pemrenue 3agad Ha
onpeeeHUE BIKHOCTH
BO3/yXa
[IpuHuUIIBEI paOOTHI TEMIIOBBIX
nsurareneit. [lapoBas
TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHus
bubanorexka
KII/ TermoBoro nBurarensi. Ommore
LHOK
TeroBele ABUTATEIN U
sa 40 AfOLLICHT CDe https://m.edsoo.ru
UTa OK 171 BI
m pyzKarott ped [ff0a7c7c

3aKOH COXpaHEHUS U
MIpEeBpaIleHHs SHEPTHU B
TEIUIOBBIX MPOIECCaX



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

IToaroroBka Kk KOHTPOJIBHON

pabote mo Teme "TemnoBsie bubmorexa
sBiieHus1. M3menenue HOK
arperaTHbIX COCTOSHUI https. /im.ds00.1u
[ff0a83f2
BelrecTna"
KonTponbhas padota no teme bubnuoreka
"TemioBbIe SIBICHUS. HOK
N3MeHnenue arperaTHbix https://m.edso00.ru
COCTOSIHUH BelecTBa" [ff0a86ae
Onektpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypoxk-uccienoBanue
"DnexTpuzanus Ten
WHAYKIUEN U TTPU
CONPUKOCHOBEHUN"
bubnnoreka
B3anmoaeiicTBre 3apsyKeHHBIX I[IOK
ten. 3akoH Kynona https://m.edsoo.ru
/ff0a87e4
DNEKTPUUECKOE MOJIE.
HanpsixeHHOCTD bubmmotexa
ANEKTPUYECKOTO TIOJISL. HOK
D ue—— https://m.edso00.ru
[ff0a8a0a

BJIEKTPUYECKUX MONEH



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
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Hocurenu snexkrpuyeckux
3apsA70B. DJIEMEHTAPHBIN
3apsan. CtpoeHue aToma

bubnuoreka

[IpOBOIHUKY U TUBIEKTPUKH.

3aKOH COXpaHEHUS LIOK

>IEKTPHYECKOTO 3apAa https://m.edso0.ru
[ff0a8ef6
bubnuoteka

Pewenne 3anay Ha

IIPUMEHEHUE CBOWCTB HOK

>IeKTPHHECKUX 3apATIOB https://m.edso00.ru
/ff0a90cc

ONEKTPUUECKUHN TOK, YCIOBUS bubnuoreka

€ro CyIIECTBOBAHHUS. I[HOK

HcTouHMKH 37EKTPUIECKOTO https://m.edso00.ru

TOKa [ff0a95a4
bubnnoreka

JlelicTBUSA AIEKTPUYECKOTO IHOK

TOKa https://m.edsoo.ru
/ff0a96b2

Ypoxk-uccienoBanue
"JleficTBHE NEKTPUUECKOTO
MIOJIS1 HA IPOBOTHUKH U
JUDJIEKTPUKA"



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a95a4
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bubauoreka

DJIEKTPUUYECKUI TOK B IIOK
MeTaJlIax, )KUIAKOCTIX U ra3zax https://m.edsoo0.ru
/ff0a9838
DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toxka. JlabopaTtopHas bubsmorexa
pabota "H3mepenue u 0.5 HOK
" https://m.edso0.ru
PETYJIMPOBAHKE CUJIBI TOKA 1££0a3bd6
DNEeKTPUUYECKOEe HaIPSKEHHUE. bubnuoTeka
BoasT™metp. JIaboparopnas 05 [HOK
pabota "M3Mmepenue u ' https://m.edso0.ru
peryiaupoBaHue HanpsHKeHUs " [ff0a9e14
bubnuoreka
ConpoTHBiIeHHE TPOBOAHMKA.
I[HOK

VY nenbHOE COPOTHUBIICHHE
BELIECTBA

https://m.edsoo.ru
[ff0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa738

JlaGopaTopHas pabora

"3aBHUCHUMOCTH
Bubnuoreka
AIEKTPUIECKOTO
HOK
COIPOTUBIICHUS IPOBOTHUKA
o ero ol https://m.edsoo.ru
T €ro JUIUHBI, ILT "
FWIHHB, TIOMAA /ff0aa738
MOTICPEYHOTO CEUCHUS U
Marepuana"
bubanoreka
3aBUCUMOCTH CHJIBI TOKA OT
HOK
HanpspkeHus. 3akoH Oma Juist
ACTKA 116 https://m.edsoo.ru
TK 1
ya 1 [ff0aad4a
JIaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH bubanoreka
CHWJIBI TOKA, UIYIIErO Yepe3 [HOK
pE3UCTOP, OT CONMPOTUBIICHUS https://m.edso0.ru
pe3ucTopa 1 HalpsHKEHUS Ha [ff0aa04e

pesuctope"

TlocienoBaTenbpHOE U
napajuieTbHOE COCTUHECHUS
MIPOBOJIHUKOB



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

JlaGopaTopHas pabora

"[IpoBepka nmpaBuia bubnmnoreka
CJIO’KEHUS HAMPSHKEHUM TIpU HOK
IIOCJIEI0BATEIIbHOM https://m.edsoo.ru
COEMHEHHH JBYX [ff0aaab8
pe3uctopoB"
JIaboparopHas pabota bubnuoteka
"IIpoBepka npaBuiia AJis CUIIbI LIOK
TOKa P NapauieIbHOM https://m.edso00.ru
COEIMHEHUHN PE3UCTOPOB" [ff0aadle
Pemenue 3anau Ha bubnuoteka
NpuMeHeHue 3akoHa OMa i LIOK
Pa3IMYHOTO COCIUHEHUS https://m.edsoo.ru
MPOBOJTHUKOB [ff0aaf8a
bubnuoreka
Pa6ora u moutHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH HOK
https://m.edso0.ru
Jlxoyna-Jlenua [ff0ab124
JlaGopatopHnas pabora bubnuoreka
"Onpenenenne paboThl U LIOK
MOIIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru
TOKa" [ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKUE LTI U BubnuoTeka
MOTPEOUTENN SIEKTPUICCKOM LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru
3aMbIKaHHUE [ff0ab660
ITocTostHHBIE MATHUTBI, HX
B3alMOJCHCTBHE
bubanoreka
Ypoxk-uccienoBanue
" ., LHOK
N3yuenue noneun
IMOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru
[ff0ac3d0
bubanoreka
MarnutHoe nosie. MaruutHoe OK
noJjie 3eMJIA U €0 3HaUECHUE .
5 2 3emte https://m.edsoo.ru
JIST )KU3HU H MJIT
o [ff0acOba
[ToaroroBka Kk KOHTPOJIBHOM
paborte 1o Teme
" bubaunoreka
DNEeKTPUUYECKHE 3apsibl. OK
3apspKeHHBIC TeJa U UX 1
SAIMOCHC https://m.edsoo.ru
B3aMMO/IEHCTBHUS.
a /ff0abd2c

IToCTOSTHHBIN 2IIEKTPUYECKUN

"

TOK



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

KonTponbhas pabota no teme
"DneKTpuuecKue 3apsbl.

3apsKEHHbIE TeJla U UX EI/IO6£HOTeKa
B3aHMOHeHCTBM' . https://m.edsoo.ru
ITocTOSHHBIN 31EKTPUYECKUI /Ff0abeas

Tok" / Beepoccuiickas -
poBepouHas padboTa

PesepBHylit ypok. Pabora ¢ Buborexa
TEKCTaMH 110 TeMe

"ITocTOSIHHBIN ANEKTPUUSCKUI Ih_FctOpfl /m.edsoo.ru
ToK" / Beepoccuiickas [Ff0acdch
npoBepovHas pabora -

OmnsIT Opcrena. MarautHoe bubnuoreka
T10JIE DJIEKTPUYECKOTO TOKA [HOK
MarsuTHoO€ 10Jj1e KaTyIIKU ¢ https://m.edsoo.ru
TOKOM [ff0ac1d2
IIpumeHeHue

JIEKTPOMAarHuTOB B TEXHUKE. bubnuoreka
JlabopaTopHas pabota 05 HOK
"N3yueHne nencTBus https://m.edsoo.ru
MarHMTHOTO TI0JIs Ha [ff0ac74a

ITPOBOJIHUK C TOKOM"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

DNeKTpOoABUTATEINb
IIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
ANEKTpOABHUraTeNe B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpyupoBanue u
n3ydyeHue paboThbl
aJeKTpoaBUrarens"

bubanoreka
HOK
https://m.edsoo0.ru
[ff0ac86¢

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHOMN
nHaykiuu. [Ipasuno Jlenna

Onextporenepatop. CriocoObl
TIOJTYYEHHS DIIEKTPUIECKOW
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPTUH

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme
"DnexkTpuueckue u
Mar"HuTHBIE SBICHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

bubnuoreka

KonrponsHas pabora o Teme

0 "DnexTpuueckue u 1 HOK

6 \ https://m.edsoo.ru
MarHUTHBIC SIBICHUS Iff0achl4
Pesepaubiit ypok. Pabora ¢ bubmorexa

6 ] 1LIOK
TekcTamu 1o teme "TeruoBsle 1

7 " https://m.edso0.ru
ABIICHIA [ff0acc5e

5 PesepBHylit ypok. Pabora ¢

g | TEKCTaMH MO TeMe 1
"MarHuTHbI€ sIBJIeHUS"

OBUIEE KOJIMYECTBO

- 68 14.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KVIACC

N¢ KoaundecTBO 9acoB D/IeKTPOHHBIE
Jlara
I KonTpounb IMpakTnuyec uugposbie
Tema ypoka HU3Yy4eH
/ Bcero HbIE KHe st o0Opa3oBareJb
n padoThI padoThI HbI€ pecypcChbl
1 MexaHndecKkoe ABMKEHIE. 1
MarepuanbHas TOUKa
bubmnnoreka
Cucrema oTcuera. OK
2 OTHOCHUTEILHOCTD 1 1
MEXaHHYECKOTO JBHIKEHHS hitps://m.edsoo.r
g u/ff0ad474
bubnunoreka
3 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 LIOK
JIBIKEHHE https://m.edsoo.r
u/ff0ad19a
HepasHomepHoe
4 MPSIMOJIMHEITHOE IBUKEHUE. 1
CpenHsisi © MTHOBEHHAs
CKOPOCTH
. Bubmnunoreka
[IpssMmonuHeitHOE
LHOK
5 PaBHOYCKOPEHHOE JIBIKCHHUE. 1
Y ekOPeHIe https://m.edsoo.r
P u/ff0ad8d4



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

CkopocThb NPSIMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBM>KEHUSI.
I'pacduk ckopoctu

JIaboparopHast pabota

" bubnnoreka

OrnpezenieHne yCKOPEHUs Tesna 110K
[P PAaBHOYCKOPEHHOM

pup yerop . https://m.edsoo.r
JIBM>KEHUH 110 HAKJIOHHOM u/ff0adbis
II0CKOCTH"
CB000OIHOE MMagieHue Te.
OunbiTel ['anunes
PaBHOMEpHOE NBHXKEHUE 10 bubnuoreka
okpyxHoctH. [lepnon u yactora HOK
oOparmenust. JIuneitHas u https://m.edso0.r
YIJI0Basi CKOPOCTH u/ff0ael76
LenTpocTpemMureabHOe
YCKOpEHHUE

Bubmnunoreka

[lepssiit 3akon HeroToHA. HOK

Bexkrtop cuibr

https://m.edsoo0.r
u/ff0ae612



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

Bubaunoreka

Bropoii 3akoH Herorona. HOK

PaBHoOelicTBYIOIIAS cHJla https://m.edsoo.r
u/ff0ae72a
Bubmnoreka

Tperuiit 3akon HproToHa. IHOK

Cyneprniozunus cui https://m.edsoo.r
u/ff0ae982
bubnuoreka

Pewrenue 3ana4 Ha npuMeHEHUE IHOK

3akoHoB HeroToHa https://m.edsoo.r
u/ffOaeb6e
bubnuoreka
IHOK

Cuna ocTh. 3akoH I'yka

yrpyr K https://m.edsoo.r

u/ff0aeca2

Pemenue 3amau mo teme «Cuia

YIOPYTOCTH

JlabopaTopHas pabota BP(I;SEHOTGKa

«OmnpenenenHne KeCcTKOCTH I
https://m.edsoo.r

TpyACHHBD> u/ff0aee28
bubnunoreka
HOK

Cwuita TpeHus

https://m.edsoo0.r
u/ff0af738



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738

Bubaunoreka

Pemrenue 3agaud mo teme «Cuiia HOK
TPEHUS» https://m.edsoo.r
u/ffOafa26
JlaGopaTopHas pabora bubmorexa
"Onpenenenue kodhduimeHTa HOK
TpeHs cKobKeHHA" https://m.edsoo.r
u/ffOaf8be
Pewenne 3amad o reme bubmorexa
"3akons! Hetorona. Cuna LOK
yrpyrocri. Crana Tpers” https://m.edsoo.r
u/ffOafb8e
Cuna TsKeCTH U 3aKOH bubnmnoreka
BCEMHPHOTI'O TATOTCHUS. HOK
YckopeHue cBOOOAHOTO https://m.edsoo.r
HajgcHus u/ff0af044
VYpoxk-koHpepenuus "JBrxenue
TeJ BOKPYT TPaBUTAIMOHHOTO
uentpa (CosnHeuyHast cucrema).
lamaxtuku"
bubnuoreka
Pemenne 3agad mo treme "Cuia
HOK

TSDKECTH Y 3aKOH BCEMUPHOTO
TIroreHusa"

https://m.edsoo0.r
u/ff0af5f8



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

Bubaunoreka

[TepBast kocMuyeckasi CKOPOCTb. HOK
HesecomocTs u neperpy3ku https://m.edsoo.r
u/ff0af33c

PaBHOBeCHE MaTepuaibHON
TOYKH. AOCOJIFOTHO TBEP0C bubnmmoreka
Teno. PaBHoBecue TBEPAOTO HOK
TeJla ¢ 3aKpeIIEHHON OChIO https://m.edsoo.r
BpaiieHus. MOMEHT CHIIBL. u/ffOafe36
enTtp TsKECTH
PaBHOBEeCHE MaTepuaibHOI
TOYKU. AOGCOJIIOTHO TBEPI0E
teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LenTp TsxecTn
Pewmenne 3anau mo reme bubmmotexa
"MowmenT cuibl. LlenTp LHOK

" https://m.edsoo.r
poKecTH u/ff0b02b4
[ToaroToBka Kk KOHTPOJIBLHOU bubnuoteka
pabote no Teme "MexaHndyeckoe HOK
IBIKeHUe. B3zaumoieiicteue https://m.edsoo.r
Ten" u/ffob0408



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
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KonrponsHas pabora o teme

Bbubanoreka

" HOK
MexaHnuyeckoe IBUKECHUE.
BsanMoneiicTBie Ten" https://m.edsoo.r
A u/ffOb06ec
Nmnynsc Tenma. UMIysasc CUIIBL. bubnmnoreka
3aKOH COXpaHEHMs UMITYJIbCA. HOK
Yupyroe u Heynpyroe https://m.edsoo.r
B3aNMOJICHCTBHE u/ffOb07fa
bubnmnoreka
Pewenue 3anau no reme "3akoH LHOK
COXpaHEHUs UMITyJbca" https://m.edsoo.r
u/ffoOb096¢
VYpoxk-koHpepeHuus
"PeakTuBHOE ABUXKEHUE B
MPUPOJIE U TEXHUKE"
bubnuoteka
Mexannueckas pabota u HOK
MOIITHOCTD https://m.edsoo.r
u/ff0b0a84
bubnuoreka
Pabota cuibl TSKECTH, CUITBI HOK

YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.r
u/ffob0db8



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b096c
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JIaboparopHast pabota
«Ompenenenre paboThl CUIIBI
TPEHUsI [TPU PAaBHOMEPHOM
JIBMDKCHUH TeJIa 10
TOPU30HTAILHON MOBEPXHOCTH

CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanpHas HEprUs

bubanoreka
Kunernueckas sHeprus.
" LHOK
Teopema o KHHETHYECKOU
https://m.edsoo.r
JHeprin u/ffOb0c32
3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKE
Bubmanoreka
JlabopaTopHas pabota LOK
«M3yuenne 3aK0Ha COXpaHEHUS
i p https://m.edsoo.r
JHEpTHI u/ffob12fe
Bubmnoreka
KomnebarensHo€e ABUKEHUE U €0 1(0) 8
XapaKTEPUCTUKU https://m.edsoo.r
u/ff0b1858
Bubmanoreka
3aTyxatromue KojieOaHusl.
HOK

BreinyxaeHHbIE KOJIeOaHus.
Peszonanc

https://m.edsoo.r
u/ff0b20f0



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
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MaremaTnueckuii u
MPY>KUHHBIA MAaITHUKHU

Ypok-uccnenoBanue Bubmnnoreka
«3aBHCUMOCTb IIEPHOJIA [HOK
KoJie0aHMi OT JKECTKOCTH https://m.edsoo.r
MPY>KUHBI U MACCHI TPy3a» u/ff0b197a
[IpeBparieHue 3Hepruu Npu
MEXaHUYECKUX KOJeOaHUsIX
JIaboparopHast pabota bubanoreka
«Omnpenenenne 4acTOTHI U LIOK
nepuoja Kojaedanui https://m.edsoo.r
MPYKUHHOTO MasiTHUKa» u/ffOblaec
JlabopaTopHas pabota
bubnuoreka

«IIpoBepka HE3aBUCUMOCTH LOK
nepuoaa KoiaeoaHuin 3a,
nopBemeHHoro K HHTFPI;)yOT hitps://m.edsa0.1

A ’ u/ff0b197a
MAaccChl Tpy3a»
Mexanndeckue BOJHEL. Bubnuoreka
CBoiicTBa MEXaHUYECKUX BOJIH. IHOK
[IpononbHBIE M TONIEPEYHBIE https://m.edsoo.r
BOJIHBI u/ffob21fe



https://m.edsoo.ru/ff0b197a
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VYpoxk-koHpepeHuus
"MexaHU4eCKUe BOJIHEI B
TBEpOM Tene. CelicMuueckue
BOJIHBI"

3ByK. Pacnipoctpanenue u
OTpa)KEHHE 3BYyKa

Ypoxk-uccienoBanue
"HaOaronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUHA PE30HAHC

bubnuoreka

VYpok-koHpepeHus 110K
"VipTpa3Byk 1 HH(PPaA3BYK B

pasBy (b'l'.’J YK https://m.edsoo.r
MPUPOJIE U TEXHUKE u/ffob23ca
[ToaroroBka Kk KOHTPOJIBHOM bubanoreka
pabote no Teme "3aKOHbI HOK
coxpaHeHus. MexaHn4eckue https://m.edsoo.r
K0J1€0aHus ¥ BOJIHEBI" u/ff0b25f0

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUSI.
MexaHnyeckue KoueOaHusa U
BOJIHEI"
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Bubaunoreka

DIEeKTPOMArHuTHOE T0JIE. LIOK
DJIEKTPOMArHUTHBIEC BOJIHbI https://m.edsoo.r

u/ff0b2abe
CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH
Ypok-koupepennus "lkana

bubnmmoreka
AJICKTPOMArHUTHBIX BOJIH.

LHOK
Hcnons3oBaHue

https://m.edsoo.r
3JICKTPOMATrHUTHBIX BOJIH JIJISI

POMATHITE w/ffOb2fe6

COTOBOM CBSI3H
VYpok-uccnenosanue "M3zyuenue Bubnuoteka
CBOWCTB AJIEKTPOMArHUTHBIX LIOK
BOJIH C TTOMOIIHI0 MOOUILHOTO https://m.eds00.r
tenedona" u/ff0b2c6e
Pemrenue 3a1au Ha onpeneneHue
YacTOTHI M AJIUHEI
3J€KTPOMArHUTHON BOJIHBI

bubnuoreka
DJIeKTpOMarHuTHas MpUpoIa 1IOK

cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMICTBA CBETA

https://m.edsoo0.r
u/ff0b31d0
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HcTounuku cera. bubnmnoreka
[IpssMonuneiHoe HOK
pacrpoCTpaHEHHUE CBETA. https://m.edsoo.r
3armenus Comnna u JIyHbl u/ff0b3658
3aKOH OTpa)KCHUsI CBETA. bubnmnoreka
3epkana. Pemenue 3a1au Ha HOK
IIPUMEHEHHE 3aKOHA OTPAKECHUS https://m.edsoo.r
cBeTa u/ff0b38c4
bubnmnoreka
ITpenomnenue cera. 3aKOH IHOK
MpEeTIOMJICHHUSI CBETa https://m.edsoo.r
u/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE bubnmnoreka
cBera. Mcnonp30Banue MoaHOro IHOK
BHYTPEHHETO OTPAKEHHUS B https://m.edsoo.r
OINITHYECKHX CBETOBOJIaX u/ffOb3c5¢

JIaGoparopHas paboTa
"UccmenoBanue 3aBHCUMOCTH
yria MPeJIOMIICHHUS CBETOBOTO
Jy4a OT yIJia MajeHus Ha

nn

rpaHule "BO31yX-CTEKIJIO
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VYpoxk-koHpepeHuus

"M cnonp30BaHue IMOJHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS

CBsI3b"
bubnuorexa

JIunsel. OnTHyeckas cuia HOK

JIMH3bI https://m.edsoo.r
u/ff0b3f2c
bubnuorexa

[Toctpoenue n3odpaxeHuii B LHOK

JIMH3ax https://m.edsoo.r
u/ffOb444a

JIaGoparopHas paboTa bubnmnoreka

"Onpenenenue GoKycHOTO HOK

pPacCTOSIHUSA U ONTUYECKOU CHIIBI https://m.edsoo.r

coOuparorien TUH3bI" u/ff0b4206
bubnmnoreka

VYpok-koHpepeHus

" HOK

Onrudeckue JIMH30BbIE
-, https://m.edsoo.r
pHoop u/ffOcOa7e

bubnmnoreka

I'ma3 xak onrrueckas cucrema. LHOK

3penue

https://m.edsoo0.r
u/ff0b4684
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Ypok-koHpepenrus "leexTo
3penus. Kak coxpanurts 3peHue"

Pasnoxxenue 6enoro csera B bubnmoreka
criektp. OnbiTel HetoTOHA. LIOK
Ciio’)eHne CeKTpaIbHBIX https://m.edsoo.r
1BeToB. Jlucnepcus cBeTa u/ffOcOf4c
JIaboparopHas padota "OnbITHI

bubnmnoreka
0 Pa3JIoKEHUI0 OENoro cBeTa B OK
CIEKTpP U BOCHPHUATHUIO [[BETA 1
[PEAMETOB MPH UX HAOIIOICHUN htps. . edsu.y

pea P fL u/ffOcOe2a

gepe3 IBETOBBIC (PHIIBTPHI
VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBETA: IUCIIEPCH,
uHTepdepenus u nudpakuus”

bubnmnoreka
Omertel Pesepdopna u LIOK
IJIaHEeTapHas MOJIeIb aToMa https://m.edsoo.r

u/ffOc12a8
[Tocrynatel bopa. Monens
aroma bopa

bubnuoreka
Hcnyckanue u noriomnieHue

HOK

cBera aToMoM. KBaHTEI.
JInnenyaThIe CIIEKTPHI

https://m.edsoo0.r
u/ff0c144c
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Bubaunoreka

Ypok-npaktukyMm "HabmroneHue HOK

CIIEKTPOB UCITYCKaHUs" https://m.edsoo.r
u/ffoc1550
bubnmoreka

PannoakTuBHOCTH U €€ BUIBI HOK
https://m.edsoo.r
u/ff0cl1672
bubnuorexa

CrpoeHue aTOMHOTO siipa. HOK

Hyxknonnas monens https://m.edsoo.r
u/ffOc18ac
bubnuorexa

PannoakTuBHBIE NIpEBpALCHUS. IHOK

N3otomnsr https://m.edsoo.r
u/ffOclald
bubnuorexa

Pemenue 3agau no reme:

"PagnoaKkTUBHBIE HOK

" https://m.edsoo.r

MpeBpateHHs u/ffOclbda

[Iepnon nmonypacnana
bubnmnoreka

VYpok-koHpepeHus
HOK

"PagmnoakTHBHbBIE N3TyYEHHUS B
MIpUpPOJIE, MEAULIMHE, TEXHUKE"

https://m.edsoo0.r
u/ff0c2126
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S nepHble peakuyu. 3aKOHbI

Bubaunoreka

HOK
COXpaHEHUs 3aps10BOTO U
ACCOBOLIO “ICe https://m.edsoo.r
M BOT'0 YHUCEI
u/ffOc1c58
bubnmoreka
DOHeprus CBA3U aTOMHBIX SAEP. LIOK
CBs13b Macchl U SHEPTUU https://m.edsoo.r
u/ff0cld7a
Pewenue 3ampau o reme
"SnepHble peakuun"
bubnuorexa
Peakiuu cunTesa u neneHus OK
sanep. Uctounuku sHeprun 1
CotHua 1 3583 https://m.edsoo.r
JIHIIA U 3B
t A u/ffOc1e88
Ypok-koupepenmus "Aneprnas
sHepreTuka. Jlencreus
PaaOAKTUBHBIX U3TyYEHUN Ha
JKUBBIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOM
bubnuoteka
pabote 1o Teme OK
"DNeKTPOMarHuTHOE MOJIE. 1
SIEKTDOMA e BO https://m.edsoo.r
JIEKTPOMArHUTHBIE BOJTHBI.
P u/ff0c223e

KBanrtoBeie saBineHus"
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KonrponsHas pabora o Teme
"DNEeKTpPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBbI€ siBeHUS"

[ToBTOpEeHME, 0000IIEHNE. bubamorexa
JlaGopaTopHbIie pabOThI 11O HOK

" . " https://m.edsoo.r
Kypcy "B3aumoneiictue Ten u/Ff0c245a
[ToBTOpEeHME, 0000IICHNE. bubnuorexa
Pemrenue pacyeTHbIX U IHOK
Ka4eCTBEHHBIX 3aJa4 I10 TEME https://m.edsoo.r
"TeruioBbIe TIpOIECCH" u/ff0c2572
IToBTOpenue, o0o0mIeHNE. bubmmoteka
Pemrenne pacuyeTHbIX U HOK
Ka4eCTBEHHBIX 3a/a4 I10 TEME https://m.edsoo.r
"KII/] TerumoBeIX gBUTaTenei" u/ff0c2a22
IToBTOpenue, o6o0IIEHNE. bubnuoreka
Pemrenne pacueTHbIX U HOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.r
"KIIJ] anexkrpoycTaHOBOK" u/ff0c2b30
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[ToBTOpenue, obo0IeHNE.

Bbubanoreka

9 LHOK
JIaGopartopHbie pabo 0 1 1
8 p”T PHPIE pabOTHI T " https://m.edsoo.r
Kypcy "CBETOBbIE SIBICHUS U/F0C2C52
[ToBTOpenue, o6o0mIEHNE. bubnmnoreka
9 | PaOora c TekcTamu 11O TeMe 1 LIOK
9 "3aKOHBI COXPAHCHUS B https://m.edsoo.r
MexaHuke" u/ff0c2d6a
1 [ToBTOpeHME, 0000IICHNE. BHOGIJ;HOTGKa
0 PaGora ¢ TekcTamu 1o Teme 1 1
0 "Komne " https://m.edsoo.r
0J1cOaHUs ¥ BOJIHBI U/F0C2682
1 [ToBTOpenue, 06061IIeHHE. bubmorexa
HOK
0 PaGora ¢ TekcTamu o Teme 1
1 " " https://m.edsoo.r
BETOBBIC SIBIICHUS U/F0c3044
1 [ToBTOpEeHue, 06001ICHNE.
0 Pabora ¢ Tekcramu o Teme 1
2 "KBanTtoBas u saepHas ¢puzuxa"
BIIEE KOJIMYECTBO YACOB
OBII] O CTBO HACO 102 97

I10 ITPOIT'PAMME
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IPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IHNPOI'PAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHUA

7 KIIACC
Kon nposepsiemoro IIpoBepsiemble nmpeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30oBaTe/IbHOI IPOrpaMMbl
pe3y/bTara OCHOBHOI0 00111er0 00pa3oBaHus
11 UCII0JIb30BaTh U3y4YECHHBIE TOHATHUS
19 pa3nuyaTth SBJICHUS MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLINX
JaHHOE (hprU3MUYEeCKOe SIBICHUE
pacrno3HaBaTh MNPOSIBJICHUE H3YYEHHBIX (PU3NYECKUX SIBJIEHUN B OKpPYKAIOIIEM MHUpPE, B TOM YHUCIE
13 ¢u3uyeckue sIBIEHUS B NPUPOAE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4yeOHYIO, BBIIEIAThH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNYECKUX SIBJIECHUN
ONMCHIBATh M3yYEHHBIE CBOMCTBA TeN U (U3MUYECKUE SIBJICHMSI, UCIIONIBb3Ys (PU3MUECKHUE BEIMYUHBI, TIPU
14 ONKCAaHUM TIPABWIIBHO TPAaKTOBaTh (M3WYECKUI CMBICT HUCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYECHUS HU
eANHULBI (PU3MUECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBSI3bIBAIOIIME JTAHHYIO (PM3MUYECKYIO0 BEITUUYHHY C
JPYTUMH BETMUYMHAMM, CTPOUTH TPapUKH N3YUYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BETUYUH




1.5

XapaKTEpHU30BaTh CBOICTBa TCII, (bl/ISI/I‘leCKI/IC SABJICHUSA WU IPOLECCCHI, UCIIOJIB3YA M3YUCHHBIC 3aKOHBI, ITPHU

3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aIMHCHIBATH €70 MATEMATUIECKOE BBIPAKCHHE

1.6

OOBSACHATH (PU3MUECKHE SBJICHMS, MPOIECCHl U CBOMCTBAa Tell, B TOM YHCIE U B KOHTEKCTE CUTYyallUl
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISIBISITh PUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE
u3 1 — 2 Moruyeckux IaroB ¢ onopor Ha 1 — 2 U3yueHHBIX CBOMCTBA (PU3UUECKUX SIBICHUN, PUIUIECKHUX

3aKOHAa UJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THbIe 3a1a9 B | — 2 efCTBHA, NCTIONB3Ys 3aKOHBI U (DOPMYITBI, CBSI3BIBAIONINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUSA 3a/1a4M 3alUChIBaTh KPaTKOE yCIOBUE, MOJCTABIATh (PU3NUYECKUE
BEJIMYMHBI B POPMYJIIBI M IPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIE TaHHBIE, HEOOXOAUMBIC [T PEIICHUS

3ala4, OCHUBATb PCAIMCTHIHOCTD HOJ'Iy‘IGHHOfI (1)H3quCKOﬁ BCIIMYHHBI

1.8

pacIrio3HaBaTb np06neMm, KOTOPBIC MOXHO PCHIUTH IMPU ITOMOIIH (1)I/ISI/IT-I€CKI/IX METOJ0B, B OIIMCaHHUH
HCCJIICAOBAaHUS BBIACIIATE MPOBEPACMOC HNPCAIIOJIOKCHHUC (FI/IHOT63Y), pas3jiniat U HUHTCPIPETUPOBATH

HOqueHHBIfI pE3yiabTaT, HAXOAUTH OIIINOKH B XO0J¢€ oIibITa, ACJaTh BBIBOJLI I10 €0 pE3yJibTaTaM

1.9

MMPOBOAUTD OIIBITHI ITO Ha6J'IIOI[eHI/IIO (pI/I3I/IquKI/IX SIBIICHUI UIIH (pI/I3I/IquKI/IX CBOMCTB TeJI: (I)OpMy.]'II/IpOBaTB
IMPOBEPACMBIC IIPEATIOJIOKCHU, CO6I/IpaTB YCTAaHOBKY M3 NPEIAJIOKCHHOT'O O60py2]OBaHI/I$I, 3alluChIBATh X0

OTbITa U POPMYJIUPOBATH BBHIBOJIBI




1.10

BBITIOJIHATE IPAMBIC NU3MCPEHUA C HCIIOJIB30BAHUEM aHAJIOI'OBBIX M HH(prBBIX HpI/I60pOB, 3aIIMChIBaTh

MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3MEPECHHIA

1.11

MPOBOJMTH HCCIIEAOBAHNE 3aBUCHUMOCTH OJHON (DU3MUYECKON BEIMYWHBI OT APYTOH C UCHOJIB30BaHHUEM
IOpsIMBIX HM3MEpEHUil, y4yacTBOBaTh B IUIAHUPOBAHMM Y4YEOHOIO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY M
BBITIOJHATh HW3MEPEHUS, CIEAys TMPEeNIOKCHHOMY IUIaHy, (HUKCHUpOBATh pPe3yabTaThl IOTYYCHHON
3aBHCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE NMPEATOKEHHBIX TaONuIl ¥ TpadUKOB, JIE1aTh BBIBOIBI IO

pe3ysbTaTtaM UCCIIEOBaHMs

1.12

IPOBOJUTh KOCBEHHBIE M3MEpPEHMs (HU3UUECKUX BEIWYMH, CIedys MNPEAJOKEHHON HHCTPYKLUMU: IpU
BBITTOJIHEHUH HM3MEPEHHI COOMpaTh SKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIUHCIISATH 3HAYCHHUE MCKOMOM

BCINMYHHBI

1.13

co0uTro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

1.14

YKa3bIBaTh MNPUHIUIIBL HeﬁCTBHH HpI/I60p0B H TEXHHUYCCKHUX YCTpOﬁCTB, XapaKTCPU30BaTh IMPHUHIIUIIBI
I[efICTBHﬂ N3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB C IOMOIIIBIO UX ONHMCaHUs, UCIIOJIb3Yyd 3HAHUA

0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUM U HeO6XOIlI/IMLIC (bI/ISI/I‘-IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEpax) NPAaKTUYECKOTO MCIIOJIb30BaHUS (PHU3NUECKUX
3HaHMU B TOBCEIHEBHON U3HU JUIs oOecriedeHHss Oe30MacHOCTH MpU oOpalieHuu ¢ mnpubopamu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 3J0POBbSI U COOIO/ICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B

OKpY>Kalolleu cpene




1.16

OCYIICCTBIIATH OT60p HCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CE€THU I/IHTCpHeT B COOTBCTCTBHUH C 3aJaHHBIM IIOMCKOBBIM
3alpoCcoM, Ha OCHOBC HMCIOIIUXCS 3HAHUN U HyTeM CpaBHCHHA PA3JIMYHBIX HWCTOYHUKOB BBIACIATH

uH(pOpMaILIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOI

1.17

UCIOJIb30BaTh IPH BBHITOJHEHUM YYEOHBIX 3aJaHUN HAYYHOIOMYISAPHYIO JUTEPaTypy (PHU3NUIECKOTO
COJIepKaHus, CIIPABOYHBIC MaTEpUallbl, pecypchl cetd MIHTepHeT, BiaaeTh NpuéMaMyu KOHCIIEKTUPOBAHUS

TEKCTa, mpeoOpa3oBaHus HHPOPMAITUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

Co3/1aBaTh COOCTBEHHBIC KPAaTKHE IMUCHhMEHHBIC W YCTHBIC COOOIICHUS Ha OCHOBE 2 — 3 WCTOYHHKOB
uHbopMaluu (PU3NYECKOTO COAEPKAaHUA, B TOM YHKCIEe MYyOJIMYHO JelaTh KpaTKUe COOOIIEHUS O
pe3yabpTaTax MPOEKTOB WM YYE€OHBIX MCCIEIOBAHUM, MPH 3TOM TPAMOTHO HMCIOJIb30BaTh W3YYCHHBIM

NOHATHUIHBIN annapaT Kypca (U3MKH, COMPOBOXKAATh BHICTYIUIEHUE MTPE3eHTaLU e

1.19

IIpU BBINIOJIHCHUHN y‘Ie6HLIX IIPOCKTOB U I/ICCJ'Ie,[[OBaHI/Iﬁ pacnpeacisiTb 0053aHHOCTH B rpymnmc B
COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMu, CJICIWUTH 3a BBIIIOJHCHHCM IIJIaHa )leﬁCTBHfI, aJICKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIal B  ACATCIBHOCTb  TIPYIIIIbI, BBICTpAUBAThL KOMMYHUKATHBHOC

B3aUMOJICVICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koa nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM 06pa30BaTeJILHO]7[ NnmporpaMmmal

pe3yJbTara OCHOBHOTI'0 00111er0 00pa3oBaHUsA

1.1 HUCIOJIL30BATh MOHATHUS

12 pasnuyaTh SBJICHHS 10 ONMHUCAHHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIHNX
TaHHOE (PU3HUYECKOE SIBIICHUE
pacro3HaBaTh MPOSBIEHUE H3YyYEHHBIX (PU3NYECKUX SIBICHUI B OKpYXKAlOIIeM MHUpE, B TOM YHCIE

1.3 du3nyYecKue SBIICHUS B MPHPOJEC, NMPH ITOM TEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLICISATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) PUBNYECKUX SIBICHUN
OTHMCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PU3WUYESCKUE SIBIICHUS, HCIONB3Yysd (U3MUECKUE BEIMYUHBI, MPHU

14 OMHMCAHUU TIPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX BEJIMYMH, 0003HAUYCHUS U €IUHUIIBI
(UBHYECKUX BEIMYWH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYIO BEIUYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPpaUKU U3y4EHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH

15 XapaKTepU30BaTh CBOMCTBA TeII, (PU3UIECCKHE IBJICHHS U ITPOIIECCHI, UCITOJIb3YS H3yYeHHBIC 3aKOHBI, IPU TOM

AaBaThb CJIOBCCHYIO (I)OpMyJII/IPOBKy 3dKOHA U 3alMCbIBATh €ro MaTCMATHYCCKOC BBIPAKCHUC




1.6

00BACHATH (1)I/ISI/I‘I€CKI/IC IIponecCol 1 CBOICTBa TCJI, B TOM 4YHCJIC U B KOHTCKCTC CI/ITyaL[I/Iﬁ IMPaKTHUKO-
OPUCHTHUPOBAHHOI'O XapaKTCpa: BBIABIIATH HPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0bsicHenue u3z 1 — 2
JJOTMYCCKUX HIaroB ¢ IOMOIIBIO 1-2 HU3Yy4YCHHBIX CBOMCTBaA (1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, (bHSI/I‘ICCKI/IX 3aKOHa UJIn

3aKOHOMEPHOCTHU

1.7

pemaTh pacy€THble 3a7auu B 2 — 3 IEHCTBHS, MCIIONIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3HUYECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUA 3aayd 3alMChIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUTSl PEICHUS 3a/1a49H, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE IS €€ PElIeHHUs, IPOBOINUTH

paC‘léTH " CPABHUBATH MMOJTYUCHHOC 3HAYCHHUC (bHSPI‘ICCKOﬁ BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU

1.8

paciio3HaBaThb HpO6J’I€MLI, KOTOPBIC MOXHO PCHIUTL IIPpH ITOMOIOH (1)I/I3I/I‘leCKI/IX METOHOB, HUCIIOJIb3Ys
OIMMCAHUEC HCCIICAO0BAaHNMA, BBIACIATH IMPOBEPACMOC IMPEAIOJIOKCHNUEC, OLCHUBATH NPABUIIBHOCTL IMOPSAIKaA

MMPOBEACHU UCCIICAOBaHNUA, ACJIaTh BBIBOIABI

1.9

MMPOBOAUTD OIIBITHI 11O Ha6J'II-OI[eHI/II-O (I)I/I3I/I‘ICCI(I/IX SIBIICHUHN WJIN (I)I/ISI/ILIGCKI/IX CBOMCTB TEI: (I)OpMy.]'II/IpOBaTL
MMPOBEPACMBIC TTPCAIIOJIOKCHNA, CO6I/IpaTB YCTAHOBKY M3 IPCAJTONKCHHOTO 060pyI[OBaHI/I$[, OIIMCBhIBATh XO/[

OTBbITa U POPMYJIUPOBATH BBIBOJIBI

1.10

BBITIOJIHATL MPAMBIC HU3MCPCHUA C HCIIOJIB30BAHMEM AHAJIOTOBBIX HpI/I60pOB U OaT4YUKOB (1)I/ISI/I‘ICCKI/IX

BCJIIMYMH, CPABHUBATL PC3YJIbTATHI H3MCpCHHI>i C y‘-IéTOM 3aJJaHHOM a0COJIFOTHOU MOrpeIIHOCTHU




MMPOBOAUTL HCCICAOBAHHUC 3aBUCHUMOCTU OI[HOﬁ (1)H31/I‘ICCKOI>’I BCJIIMYHUHBI OT I[pyI‘Oﬁ C HCIIOJIb30BAHUEM

MMPAMBIX H3MepeHHﬁZ IJIAaHUPOBATh MCCIICAOBAHUC, CO6I/IpaTB YCTAaHOBKY U BBIIIOJIHATh USMEPCHUS, CICAYs

111
MPEUIOKEHHOMY IIJIaHy, (PUKCUPOBATH PE3YNIbTAThI MOMYUYEHHOW 3aBUCUMOCTH B BUE TaOIUI] U TPaUKOB,
JIeJIaTh BBIBOJIBI 110 pPe3y/IbTaTaM MCCIEIOBAHUS
112 MPOBOAWTh KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BEJIMYMH: IUIAHUPOBATh HW3MEpPEHUs, coOupaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIICAYS MPEITI0KEHHOW NHCTPYKIIUU, U BBIYUCIIATh 3HAYCHUE BETUIMHBI
1.13 coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1a0opaTOPHBIM 000PYI0BaHUEM
XapaKTepU30BaTh MPHUHIIUIIGI JICUCTBUS M3YUCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOH Ha UX
1.14 OMHCAaHUSA, WCIONb3ysd 3HAHUS O CBONCTBaX (UINYECKUX SBICHHM M HEOOXOJuMbIe (PUINUECKUE
3aKOHOMEPHOCTH
pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI MO CXeMaM U CXEMaTHYHBIM
1.15 PUCYHKaM, COCTABJISITh CXEMBbI JIEKTPUICCKHUX IIETIEH ¢ MOCIIe0BATEIHbHBIM U MapaJICIbHBIM COSIMHCHHEM
HIIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYCHHSI SJIEMEHTOB AIIEKTPUUYECKUX Ieneit
MPUBOJUTH IPUMEPHI (HAXOAUTh HHPOPMAIIMIO O MPUMEPAX) MPAKTUUECKOTO MCTOIb30BaHUS (DPU3HMUECKUX
116 3HAaHWI B TIOBCEIHEBHOW >XM3HU Il oOecreueHuss Oe30MacHOCTH MpU OOpamieHuu ¢ Tpudopamu U

TCXHUYCCKUMHU yCTpOﬁCTBaMH, COXPAHCHUSA 300POBbA U CO6J’IIOI[CHI/I$I HOPM 35KOJIOT'MYCCKOro MmOBCACHUA B

OKpY>Karollen cpene




1.17

OCYIIECTBIISAITh MOUCK MH(MOpMAUK (PU3UIECKOTO COAepk)aHUs B ceTd VHTEpHET, Ha OCHOBE MUMEIOIINXCS
3HAaHUW U MYTEM CpPaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBIACIATH MH(YOPMAIIMIO, KOTOpas SBISETCS

IIPOTUBOPEYMBON NI MOXKET OBITH HEOCTOBEPHOI

1.18

UCITIOJIb30BaTh TPU BBIMOJHEHUH YYEOHBIX 3aJaHUi HayYHO-TIOMYJSPHYIO JIUTEPATypy (U3HYECKOTO
COJIEpKaHus, CIIPAaBOYHBIC MaTEpHalbl, pecypchl ceT VIHTepHeT; BianeTh NpUEMaMu KOHCIIEKTUPOBaHUS

TEKCTa, mpeoOpa3oBaHus HHPOPMAITUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO31aBaThb COOCTBEHHBIE IHCbMEHHBIE U KpaTKu€ YCTHBIC COO6H.I€HI/I$I, 060611135{ I/IH(I)OpMaI_[I/II-O u3
HCCKOJBKHX HCTOYHUKOB (1)I/ISI/I‘-I€CKOFO COACpIKaHud, B TOM YHCJIC Hy6JII/I‘-IHO MNPCACTAaBIATEL PC3YJIbTAThI
HpOGKTHOﬁ NN HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTHU, IIPU STOM TI'PaMOTHO HCIOJb30BATb H3y‘leHHLII>i

NOHSTUHMHBIN anmapar Kypca (pU3uKH, COIPOBOXKAATH BBHICTYIUIEHHUE MTpe3eHTaIel

1.20

IIPY BBIMIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIEI0BaHUMN (PU3MUECKUX MPOIIECCOB pacTIpeAesaTh 00sI3aHHOCTH
B IpyIIE€ B COOTBETCTBUM C IOCTABJICHHBIMU 3aa4aMH, CICAUTHb 3a BBINOJIHECHUEM IUIAHA ICHCTBUU U
KOPpPEKTUPOBaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTH TIPYIIbI, BHICTPAaUBATh

KOMMYHUKATHUBHOC B3aHMO,Z[Cf/'ICTBHC, MPpOABJIAA TOTOBHOCTL pa3pCllaThb KOH(l)J'II/IKTBI

9 KJIACC




Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl

pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUA

11 UCIIOJIb30BaTh U3yYEHHbIE TOHATUS

12 pa3ianyaTh SBJICHMS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (hpru3HYecKoe SIBICHUE
pacro3HaBaTh MPOSIBICHHE HM3YYCHHBIX (U3WYECKHX SIBICHUN B OKPY)KAIOIMIEM MHpE, B TOM YHCIE

13 ¢du3nyeckue sABJICHUS B MPUPOJE, NPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO, BBLIEIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN
OIMCHIBATh W3YUEHHBIE CBOWCTBA TeJ M (PH3MUECKHUE SIBJICHUS, MCIONB3Ys (PU3NYECKUE BEIWYHHBI, MIPH

14 OTMCaHUU MPABUWIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIOJIb3YEMBIX BEJTMUUH, 0003HAYECHUS U €JUHUILIBI
(¢u3NYECKUX BETUYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHUMHU
BEJIMYMHAMU, CTPOUTH IPauKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYUH

15 XapaKTepu30BaTh CBOMCTBA TeJl, (U3NUECKUE SABJICHUS U MPOLECCHl, UCIOIb3Yys U3yUEHHBIE 3aKOHBI, IIPU
3TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €I0 MAaTEMAaTHYECKOE BHIPAKEHUE
OOBACHATh (PU3UYECKHE MPOLECCHl M CBOMCTBA Tell, B TOM YMCJIE U B KOHTEKCTE CUTyallUWd MPaKTHUKO-

16 OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH IPUUNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 2 — 3

JIOTUYECKHX I1aroB ¢ MOMOIIBI0 2 — 3 M3yYeHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUM, GU3NUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemiath pacu€THble 3a/aud (OMUpPAIOIIUECs HAa CUCTeMY M3 2 — 3 ypaBHEHMI), HUCHOJb3Yys 3aKOHBI U
dbopMyIibl, CBA3BIBAIOIINE (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJaud 3allMChIBAaTh
KpaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE WM W30BITOYHBIE JAHHBIC, BRIOUPATH 3aKOHBI U (DOPMYIIHI,
HEOOXOUMBIE Ui PEIICHNUs, TPOBOAUTH PACUEThl U OIICHUBATh PEATUCTUYHOCTD OJYUYEHHOTO 3HAUECHUS

(bU3HYECKON BETUIMHBI

1.8

pacCrio3HaBaTb Hp06JIGMI)I, KOTOPBIC MOXXHO pPCHIUTH IIPU ITOMOIIU (1)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIB3YA
OIMMCAHUEC HCCIICHOBAHUS, BBIACIIATH ITPOBEPACMOC IIPCAIIOIOKCHUC, OLUCHHUBATL IIPABUIIbHOCTL IIOpsSAAKa

IMMPOBCACHUSA UCCIICAOBAHMS, ACIaTh BbIBOAbI, MHTCPIIPETUPOBATE PE3YJIIbTATHL Ha6JIIOI[eHI/1ﬁ U OIIBITOB

1.9

OPOBOJUTH OIBITHI 1O HAOMIOJACHHUIO (PU3MUECKUX SIBIEHUH MM (U3NYECKHX CBOMCTB Te:
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOUHOrO HaOOpa 000pyAOBaHUSI, OMUCHIBATH X0 OMbITA U

€T0 pE3yJIbTAThlI, Q)OpMYHI/IPOBaTB BBIBOBI

1.10

IIPOBOAMTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpeieNisis CpelHee 3HaUCHUE U3MEPSIEMOI
BeIMYMHBI ((POKYCHOE pacCTOsHUE COOMparollei JIMH3bI), 000CHOBBIBATh BHIOOp clocoba M3MEpeHHs

(M3MepuTeITHLHOTO MPUOOpa)

1.11

POBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHMH C UCTIOIb30BAHUEM MPSAMBIX U3MEPEHUIA:
IUIAHUPOBAaTh HCCIIEZIOBAHHUE, CAaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY, (UKCUPOBATh PE3yJIbTaThl
NOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BUJe TaOMMIM TpaduKoB, JenaTh BBIBOJBI IO

peE3yiabTaTaM HUCCICI0BAHUA




1.12

IIPOBOAUTHE KOCBCHHBIC HN3MEPCHUA (bI/ISI/I‘IeCKI/IX BCIIMYHMH: IINIAHUPOBATb M3MCPCHUA, C061/IpaTI)
SKCHICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATE HU3MCPCHUA, CICAYA HpGI[JIO)KGHHOfI HHCTPYKIIUH,
BBIUUCIIATE 3HAYCHUE BCIWYHMHBI W aHAJIMW3UPOBATH IIOJIYUYCHHBIC PE3YJIbTAThI C yLIéTOM 3aﬂaHHOI71

MOTPELIHOCTH U3MEPEHUI

1.13

coOiroAaTh paBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM

1.14

pa3iindyaTb OCHOBHBLIC IPHU3HAKU HW3YYCHHBIX (1)I/ISI/I‘IGCKI/IX MOﬂCHCﬁI MaTcpHrajibHad TOYKa, a0COJIFOTHO
TBépI{OG TCIIO, TOYCYHBIN UCTOYHHK CBCTAa, JIy4, TOHKasA JIMH3a, INIaHCTapHasd MOJAC/Ib aTOMa, HYKJIOHHAsA

MOJECJIb aTOMHOI'O AJpa

1.15

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPON Ha UX
ONKCAHMs, HUCIONb3Yys 3HAHMA O CBOMCTBaX (PUM3MYECKUX SBJIECHUH U HeoOxoaumble (usnyeckue

3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npuOOpPOB U TEXHOJOTMYECKHX IPOLECCOB MPHU PEHICHUH Yy4eOHO-NPAKTUYECKUX 3a/ady, ONTHYECKHE

CXEMBI I TOCTPOCHU A 1/1306pa>1<eH1/H71 B IINIOCKOM 3€pKaJic 1 CO6I/IpaIOH_[eI\/’I JIMH3C

1.17

IPUBOAUTH IPUMEPHI (HAXOIUTH HH(POPMAINIO 0 pUMepax ) MPaKTUYECKOT0 UCIIOIB30BaHUS (PU3MUECKUX
3HaHUU B TIOBCEIHEBHOM >XM3HU g obecriedeHusi 0€30MacHOCTH MpU OoOpaleHuH ¢ npudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHUS 30POBbS M COOJIIOICHUS. HOPM HKOJIOTHYECKOTO MOBEICHHS B

OKpY>Karollen cpene




1.18

OCYIIECTBIISITh MOUCK HHGOpMaluu (QU3NYECKOro cojliepkaHuss B ceTu HHTepHET, caMOCTOSTENbHO
dbopMynupys TIOMCKOBBIM 3ampoC, HAXOAWTh WYTH OIPEACICHHUS JTOCTOBEPHOCTH IOJYYCHHOM

I/IH(i)OpMaHI/II/I Ha OCHOBC UMCHOIINUXCS 3HAHUM U JOITIOJIHUTCIIBHBIX UCTOYHUKOB

1.19

UCITIOJIb30BaTh NPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUil HAYYHO-TIOMYJISPHYIO JUTEPaTypy (PHU3UYECKOro
COZIepKaHus, CIIPaBOYHbIE MaTepHUalIbl, pecypchl ceTd IHTepHET; BilageTh NpuéMaMu KOHCIIEKTUPOBAHUS

TEKCTa, mpeoOpa3oBaHus HHPOPMAITUK U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/aBaTh COOCTBEHHbIE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAaLMU U3 HECKOJIbKHUX
UCTOYHHUKOB (PU3MUECKOTO COJAEp)KaHus, MyOIMYHO TMPEACTaBIATh pe3yabTaTbl MPOEKTHONW WM
HCCIIE0BATENBCKON NEATEIbHOCTH, ITIPU 3TOM I'PaMOTHO MCIIOJIB30BATh U3YYECHHBIM TOHATUHHBIN armapar
U3y4yaeMoro pasjena (U3MKA U CONPOBOXKAATh BBICTYIUIEHHE Npe3eHTalued ¢ yuéToM 0coOeHHOCTeH

ayJIUTOPUH CBEPCTHUKOB

1.21

IpU BBIIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIENOBaHUI (U3NYECKUX TPOILIECCOB pPACIPEAEIATh
0053aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTaBJICHHBIMHU 33Ja4aMH, CIEAUThH 32 BBIOJHEHUEM IIaHA
NENCTBUI U KOPPEKTHUPOBATh €r0, aJleKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B AESTEIbHOCTb IPYIIIBL,

BBICTPAaNBATh KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHC, MPOABJIAA TOTOBHOCTL pa3pelaThb KOH(bHHKTBI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
pasjie Kon asiemenTa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
Ja
®U3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIEI'O MHPA
®uzuka — HayKa o npupoze. SBneHus npuponasl. Ousnveckue
1.1 SIBJICHUS: MeXaHWYeCKHue, TEIIOBEBIC, 3JIEKTPUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE
Ousnueckue BeNMUMHBL. M3MepeHne (QHU3NYECKUX BEIHUYUH.
1.2 dusnueckue IPUOOPBHI. [TorpemHocTh HU3MEPCHHI.
MexnyHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHAy4HBI ~ METOJ  TMO3HAHWS:  HaOJIIOJCHUE,
13 MIOCTAaHOBKA HAY4YHOTO BOIPOCA, BBIABM)KEHHWE THUIIOTES,
1 .
SKCIIEPUMEHT [0  NPOBEpPKE  TUIoTe3,  OOBsSCHEHHE
Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIei
[IpakTuyeckue paboOTHI:
Hi#HPar#H#l13Mmepenue pacCcTOSIHUM.
15 ##HPar###113mepenrie 00bEMa KHUJIKOCTH U TBEPAOTO TeA.
' ###Par###Onpenenenne pa3MepoB MaJbIX TeJ.
HiHParfH#13Mmepenne TEMIIEPATYPBI pu ITOMOLIA
KHUJIKOCTHOTO TEPMOMETPA U JIaATYHKA TEMITEPATYPHI
ITEPBOHAYAJIBHBIE CBEJAEHU S O CTPOEHUU BEILECTBA
) H#H#Parf##CTpocHHE BELIECTBA: aTOMbl M MOJEKYJBl, HX
2.1 pazMepbl. ONBITHI, JTOKA3bIBAIOLINE JUCKPETHOE CTPOEHUE
BELIECTBA




###Parf##/|Bukenre dvactul BemiecTBa. CBs3b CKOPOCTH

2.2 JBUKEHHSI YacTHUI] C TemrepaTypoil. bpoyHoBckoe nBukeHue,
muddy3us

23 B3auMopeiicTBre YacTHI] BEIIECTBA: IPUTSIKEHUE U
OTTaJKUBaHUE
Hi#HParfH## ArperaTHple COCTOSIHUSI BELIECTBA: CTPOEHUE Ia30B,

24 KUAKOCTEH M TBEPABIX (KpUCTAITMYECKHX) Tell. B3anuMocBs3b
MEX/y CBOMCTBaMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX
Y UX aTOMHO-MOJIEKYJIIPHBIM CTPOSCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI
[IpakTuueckue padbOTHI:
###Par###Onenka 1nuaMeTpa aroMa METOJIOM psAIoB  (C
ucroJib30BanueM (otorpaduii).

2.6 HH#HPar#H##0nbITel IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
HH#HPar###ONBITBI 10 OOHApy)XEHUIO  JEUCTBUSL  CUII
MOJICKYJIIPHOTO TIPUTSKEHUS

JOBWXEHUE N B3AUMOIAENCTBUE TEJI

31 Mexannyeckoe IBHKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE
JBUKCHHE

3.9 ##Par#H##Cropoctb. CpenHssi CKOPOCTh NPU HEPAaBHOMEPHOM
IBUKEHUH. Pacyér myTu v BpeMeHH IBUKEHUS
SBnenne nHepuuu. 3aKOH MHEpUUU. B3auMoencTBue Tel Kak

3.3 MPUYMHA U3MEHEHHUs CKOPOCTH JBMKEeHMs Tell. Macca kak Mepa
WHEPTHOCTH TeJa

34 #H##Par### morHocTe  BemiecTtBa. CBA3h  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00hEMA BeIIecTBa

3.5 Cuna kak XapakTepuCTHKa B3aUMOJICHCTBUS TEI

35 Cuna ynpyroctu u 3akoH ['yka. 3MepeHue cuibl ¢ TOMOIIBIO

JTUHAMOMETpa




3.7

#HHPart## sIsnenne taroreHus U cria TshkecTh. Criia TSKeCTH

Ha Jpyrux maserax. Bec tema. HeBecomocTs

3.8

Cuna tpenusi. TpeHue CKOJIbKEHUs U TpeHue mnokos. Tpenue B

MIPUPOJIC U TEXHUKE

3.9

H#HParfH##Cri0)KeHHe Cujl, HalpPaBICHHBIX 10 OJHON IPSIMOH.

PaBHOelicTBYIOIIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHHs (IIapuKa B
KUJKOCTH, MOJIEIH 3JIEKTPUUYECKOTO aBTOMOOWIISI U TaK Jajiee).
Omnpenenenue cpegHeil CKOPOCTU CKOJIbKEHUS Opycka WiH
apvKa 1Mo HAKJIOHHOW IUIOCKOCTH. OmpeneneHue MIOTHOCTH
TBEpAOro Ttena. OMNbITh, OEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTsbkenus (nedopmaiun) IpyKUHbI OT MPUIIOKEHHOW CHJIBI.
OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHIIBI TPEHHUSA
CKOJIbXKEHUSI OT Beca Tejla M XapakTepa COIMPUKACAIOUIUXCS

TOBEPXHOCTEHN

3.11

Ousnyeckue SBICHUSA B IPUPONE: INPUMEPHI JBIKEHUS C
Pa3IMYHBIMM CKOpPOCTSMH B JKMBOM M HEKUBOW HPUPOE,

JICVICTBUE CUJIBI TpCHUS B IIPUPOAC U TCXHHUKE

3.12

TexHudeckue YCTPOﬁCTBaI AUHAMOMCTP, MOAIIUITHUKN

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenune TBEpaoro Tena. CriocoObl yMEHbILIEHUS U YBETUUCHHUS

4.1
JABJICHUS
45 JllaBnenue raza. 3aBUCHMOCTh JaBJICHHS Ta3a OT 0O0BEMa,
TeMITepaTyphl
43 [lepenaua naBneHust TBEPABIMU TEIAMHM, KUJIKOCTSIMH U Ta3aMHu.
3akoH [lackand. [THeBMaTHUECKME MAIIHBI
3aBUCUMOCTh JaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
4.4 I'mapocratuyeckuit  mapagokc. CooOmaromuecs  COCYbI.

FI/I,Z[paBJ'II/I‘-ICCKI/IC MEXaHU3MBbI




4.5

Atmocdepa 3emnum u  aTMmocdepHoe naBieHue. llpuunHBI
CYIIECTBOBAHMUS  BO3AYIIHOW  oOosouku  3emiau.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTABICHUS OT BHICOTHI

HaJ ypOBHEM MOps

4.6

N3mepenue atmocdeproro nasienus. [Ipubopsl A namepeHus

aTMoc(hepHOro JaBICHUS

4.7

JlelicTBue XKUIOKOCTHM M ra3a Ha NOTPYKEHHOE B HHX TEJO.

BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJe OT 00bEMa
NOTPYXKEHHOW B XKUAKOCTh yacTH Tena. OrnpeneneHue
BBITAJIKUBAIOLLEH CHUJIBL, ICMCTBYIOIEH HA TENO, IIOIPYKEHHOE B
KUIKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUIIBL,
JEHCTBYIOIEN HA TEJIO B KUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  BBITAJIKMBAIOIIECH  CHIIBL,
JeWCTBYIONIEH Ha TEeNO B JKUAKOCTH, OT 00bEMa NMOrpyXKEHHON B
KUJKOCTh 4YacTH Tela M OT IUIOTHOCTH  KHUJKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKH U

OIpeIeNIeHUE €€ TPY30IOABEMHOCTH

4.10

dusznueckue SBICHUA B npupoac: BIUAHHUC aTMOC(bepHOFO

JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

411

TexHnueckue YCTPOWCTBA: cooO0Imaronuecs COCYIBI,
YCTPOMCTBO BOAOMPOBOJIA, THAPABIMYECKHI MPECC, MAaHOMETP,

6apoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, AapEOMETP

PABOTA, MOITHOCTD, OHEPT U

5.1

Mexanunueckas pabota

5.2

Mexanndeckass MOIIHOCTh




HpOCTBIe MCXaHU3MBI. pbI4yar, 6J'IOK, HaKJIOHHas IIIIOCKOCThD.

5.3
[IpaBuio paBHOBeCHs pblyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY

- «3omotoe TmpaBWwIO» MeXxaHuku. Kodapduiment mone3Horo
neiicTBus MexaHu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHHUKE

5.6 [loTeHunanpHas 3HEPIUU Tea, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprust

58 [Tonnas MexaHuyeckas OSHeprus. 3aKOH U3MEHEHUS U
COXpaHEHUS MEXaHWYECKON IHEPTUN
[IpakTuueckue padbOTHI:
##Par###Onpenenenre  pabOThl  CHJIBI ~ TPEHUS  IIpH

- paBHOMEPHOM  JIBIDKGHMH  Tejda [0  TOPU30HTAIBHOU
noBepxHocTU. MccnenoBaHue yCcIOBHII paBHOBECHS phlUara.
N3mepenne KIIJ[ HakimoHHOM mmockocTtH. M3ydyeHue 3akoHa
COXpaHEHUs MEXaHUYECKON IHEPTrUun

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PBIYATrH B TEJIC YEIIOBEKA

511 TexHuueckue yCTporcTBa: pblyar, IMOABUKHBIN U HENTOABUKHBIN

0JIOKHU, HAKJIOHHAS! TJIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY

8 KUIACC

Kon

pazaeJ Kopa ss1emenTa IIpoBepsiemble 371€MEHTHI COAEPKAHUS

a

TETUUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpUU
6 CTpoeHMs BemecTBa. Macca u pasMepsl MOjeKyJd. OIBITHI,
6.1

IMOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUHU




Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUMA

6.2
BemlecTBa. Kpucramuimyeckue u amopHsle Tena
OOBsicHEHHE CBOMCTB Ta30B, XKUIKOCTEH M TBEPIBIX TEN Ha
6.3
OCHOBE I0JIOKCHUH MOJIEKYISIPHOKMHETHYECKOH TeoprH
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TenoBoe pacuIMpeHne u cKxaTue
6.6 Temmeparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIIJIOBOTO
JIBVKEHUS YaCTHUIL
Buytpennss sHeprus. CnocoObl HM3MEHEHHUS BHYTpPEHHEH
6.7
SHEpIuu: Terionepeaya U CopepiieHue padoTbl
6.8 Bunpsl  Temuomepenaud:  TEIJIONPOBOIHOCTh,  KOHBEKIIHS,
U3ITy4YeHUE
6.9 KonnyectBo TemnoTsl. Y aenbHas TEIIOEMKOCTb BELIECTBA
TennooOMeH ¥ TemI0BOEe paBHOBECHE. YPaBHEHUE TEIJIOBOTO
6.10
OanaHca
6 [lnmaBnerne ¥ OTBEpAEBaHWE KPUCTAJUIMYECKUX BEIIECTB.
A1
VY eapHas TEIIOTA IIABICHUS
[TapooOpazoBanue u kouaeHcanusa. Mcnapenwe. Kumnenwue.
6.12 VnensHas  Temyora  mapooOpa3oBaHUS.  3aBHCUMOCTh
TeMIIepaTypbl KUIIEHUS OT aTMOC()EPHOro 1aBICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIMBA. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpunnunsl pabotsl TemnoBbix asurateneit KIIJ teruoBoro
6.15 nBuratens. TemsoBble ABUTAaTeNM M 3alllUTa OKpYXKarolen

cpembl




3aKOH COXpaHEHUs M MPEBpalllCHUs SHEPTUU B TEIUIOBBIX

6.16
npoleccax
[IpakTuueckue padbOTHI:
#HH#HHPar###OnpITl 10 OOHApY)KEHHUIO  JCHCTBUS — CHII
MOJIEKYJISIPHOTO MPUTSKECHHUS.
###Par###OnbIThI 110 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM
COJIM WJIU caxapa.
#H#HHPar#H##0nbpITel 10 HAOTIOACHHUIO TEIMJIOBOIO PACHIMPEHUS
ra3oB, KUAKOCTEH U TBEP/IBIX TEJL.
#H#HPar###Onpeneniene  TaBIeHUS BO3AyXa B OayyioHe
HIIpuIia.
#HH#Par###ONBITHI, JEMOHCTPUPYIOLLIHE 3aBHCUMOCTD
JaBJICHUS BO3JyXa OT €ro o0béMa ¥ HarpeBaHus WU
OXJIKICHUSL.

5.17 ###Par### [poBepka rurnoTe3bl TMHEHHON 3aBUCUMOCTH JITTUHBI

CTONOMKA IKUAKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIEPaTypHI.

#i#HPar#H#HabnoneHne n3MeHeHus: BHYTPEHHEH dHepruu Telna
B pe3yJIbTaTe TeIIoNepe1aui U paboThl BHEITHUX CHIL.
#H#HPar##llccnienoBanue  sIBIEHUS  TEIUIOOOMEHa  NpHU
CMEIIMBAHUU XOJOIHOM U TOpsiYel BOMBI.
##HPar###Onpenenenre KOIUYECTBA TEIUIOTHI, MOJYy4YEHHOTO
BOJIOM TMpU TEMI0OOMEHE C HAarpeThiM METATUYECKUM
LUAJTHHIPOM.

##HPar###Onpenenenue yieabHON TEIUIOEMKOCTH BEIIECTBA.
###Par###ccneoBanue mpoliecca UCIapeHus.
###Par###Onpenenenre OTHOCUTETHHOM BIIAXKHOCTH BO3/TyXa.

H#H#H#Par###Onpenenenne yaenbHOU TEIUIOTHI MJIABJICHUS JbJA.




dusnueckue SBJICHUS B nprupoac: NOBECPXHOCTHOC HATAKCHUC

W KallWUIAPHBIC SBJICHUSA B IPHUPOAC, KPUCTAJIIIBI B IIPUPOAL,

6.18
n3nyuenue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3BL;
o0Opa3oBaHHe POChI, TyMaHa, WHesl, CHera.
Texnuueckue YCTPOMCTBA: KaIluJUISAPBL, [IPUMEPBHI
WCTIOJIb30BAHUS KPUCTAIUIOB, KUJAKOCTHBIN TEPMOMETP, JaTUYHK
6.19 TEMIIepaTypbl, TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,

TUTPOMETPBI, TICUXPOMETp, IMapoBas TypOWHa, JBUraTellb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpusanus Tel. [[Ba posa aMeKTpUIECKUX 3apsiioB
BsaumoneiicTBue 3apspkeHHbIX Tel. 3akoH KynoHna (3aBUCUMOCTD
7.2 CHJIbI B3aUMOCHCTBUS 3apsKEHHBIX TEJ OT BEJIMUUHBI 3apsi10B U
PaCCTOSTHUS MEXTy TE€JIaMH )
OnexTpuueckoe nosie. Hanmpspk€HHOCTH AJIEKTPUYECKOTO TOJIS.
7.3 [lpyHnMn  cyneprno3uuuy  3NEKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  anexTtpuyeckux — 3apsios. DneMeHTapHBIN
7.4 anekTpuyeckui 3apsa. CrpoeHue aroma. IIpoBomHuku n
TUDJIEKTPUKN
7.5 3aK0OH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
ONeKTpUYECKUI TOK. VYcnosus CYILLIECTBOBAHMUS
7.6
ANEKTPUYECKOT0 TOKA. ICTOYHMKN IOCTOSIHHOTO TOKa
JIecTBUSI DIEKTPUYECKOrO TOKa (TEIUVIOBOE, XHWMHYECKOE,
7.7
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSAX U Tazax
7.8 Onekrprueckas 1nenb. Crma Toka. JIEeKTPUIECKOE HAIPSKEHNE
ConpoTuBiIEHHE TPOBOJHUKA. YIEIBHOE CONPOTHUBIICHUE
7.9

BEIECTBA




7.10

3akon Oma JJ1s1 ydacTKa Lenu

[TocnenoBarensHOE u napajujieabHOe COEIMHEHUE
7.11

MIPOBOIHUKOB

PaGota u MOUIHOCTB 3JEKTpUYECKOro Toka. 3akoH JDxoyns —
7.12

Jlenna

3 DJNeKTpUYecKre ey U MOTPEOUTENH dIEKTPUIECKON SHEPTUU

7.1

B ObITy. KOpoTkoe 3ambikaHue

[locTtostHHble ~ MarHuTHL.  B3auMopeiicTBUE  MOCTOSHHBIX
7.14

MAarHuTOB

MarnutHoe nosje. MarHutHoe noJie 3eMJId U €ro 3HaueHue i
7.15

YKU3HU Ha 3emJie

6 OneiT Opcrena. MarHuTHoe mMoj€ 3JIEKTPUYECKOTO TOKA.

7.1

[IpuMeHeHne 2IeKTPOMarHuTOB B TEXHUKE

JleficTBe MarHUTHOTO TMOJs Ha MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb  MOCTOSTHHOTO Toka. lcmosib3oBaHue
7.17

JJIEKTPOJIBUTaTENe B TEXHUYECKHMX YCTPOWCTBAX M Ha

TpaHCIopTe

Onpitel @apajnes. SIBneHue 3JIEKTPOMArHUTHOW WHIYKIUU.
7.18

[IpaBuno Jlenna

Onektporereparop. CrnocoObl TONYYEHHS DIEKTPUUECKON
7.19 SHEPTUU. DJNEKTPOCTAHIIUKA HA BO30OHOBISIEMBIX MCTOYHHKAX

SHEPrUU




7.20

[IpakTuueckue padbOTHI:

OnBITH IO HAOIOACHUIO STICKTPU3AIUH Tell UHAYKIINECH U PU
CONPUKOCHOBEHUH.

HccnenoBanue  A€UCTBUSA ~ ANEKTPUYECKOTO  MOJISL  HA
MPOBOJIHUKY U JIUDJICKTPUKH.

COopka 1 mpoBepKa pabOTHI AIEKTPUIECKOMN IIETIH TOCTOSHHOTO
TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MJIYIIErO Yepe3
pPE3UCTOP, OT CONPOTHUBIICHHS] PE3UCTOPAa U HANPSIKEHUS Ha
pe3ucrope.

OnepIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO
CONPOTUBIIEHUSI NPOBOJHMKA OT €ro JJIuHbI, IUIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka  mpaBuia  CIOXKEHUS  HANpsDKEHUH — TIpH
MOCJIEZI0BATEILHOM COEIMHEHUHU JBYX pe3uctopoB. IIpoBepka
MpaBWwia JUIsl CHJIBI TOKa IpPHU MapaieIbHOM COEIWHEHUU
pesuctopoB. OrmnpeneneHne padOTHl AJIEKTPUUYECKOTO TOKa,
uayniero  4epes  pesucrop.  OmnpeneneHue  MOILIHOCTHU
JJNEKTPUYECKOTO  TOKA,  BBIIEISIEMOW  HA  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MJIYIIErO uepe3
JaMIIOYKy, OT HampspkeHus Ha Heill. Omnpenenenne KII
HarpeBatens. MccneqoBaHue MarHMTHOTO B3aMMOJEHCTBUSA
MOCTOSIHHBIX ~ MAarHuToB. M3yueHWe MarHUTHOrO  MOJIA
MMOCTOSTHHBIX MAarHUTOB NMPU UX OOBEIWHEHUM W Pa3CIICHUH.
HccnenoBanue neicTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO
cTpeniky. ONbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHIIBI
B3aMMOJICHCTBUS KaTYyILIKK C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJieHUs TOKa B Karymke. [3ydeHwe paeicTBus
MarHMTHOTO MOJIs Ha MPOBOJHUK ¢ TokoM. KoHCcTpynpoBanue u

uzyueHue pabotbl aaekTponBurarens. Mimepenume KIIJ]




BHGKTpOI[BHFaTGHBHOﬁ YCTaHOBKH. OmbITHI 11O HUCCICIOBAaHUIO
SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOWHA: HUCCICA0OBAHUC

W3MCHCHHUH 3HAUCHUS U HaIpaBJICHUA HHAYKIIHOHHOI'O TOKa




dusznueckue SIBICHUSI B IpHUPOAC: SJICKTPUUCCKUC ABJICHHUA B

aTMocdepe, PIEKTPUIECTBO JKUBBIX OPTraHU3MOB, MAarHHUTHOE

el nose 3emiu, Apei¢ MON0COB, POidb MAarHUTHOIO MOJS JUis
KHU3HU Ha 3emiie, OJIIpHOE CUSHUE
TexHudeckue  yCTpPOMCTBA:  AJIEKTPOCKOI,  aMIEpMETp,
BOJIETMETP, PpeocTaT, CYETYMK 3UIEKTPUUECKOW OSHEpPrHH,
79 JIEKTPOOCBETUTEINIbHBIE npudopsl, HarpeBaTesbHbIe
' ANEKTPONPUOOPHI (mpumepsl), AEKTPUYECKHUE
IIpeI0XpaHUTENH, 3JIEKTPOMAarHur, AIIEKTPOJIBUraTEIb

IIOCTOAHHOI'O TOKA, reHCPaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
pasne Kon anemenrta [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
na
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannueckoe aABMKeHHE. MarepuanbHas Touka. Cucrema
oTcy€ra
8.2 OTHOCHUTETBHOCTh MEXAaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NpsAMONIMHENHHOE IBUKEHHE
###Par###HepaBHOMEpHOE MPSIMOJIMHETHOE ~ JIBM)KCHHE.
8 8.4 CpenHsis 1 MTHOBEHHAsi CKOpPOCTh Tejla NMPH HEPaBHOMEPHOM
TIBYKEHUH
8.5 VYckopenne. PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKEHHE
8.6 #H#HPar###CBobogHoe nmagenue. OnbITol [anumes
###ParfH##PaBHOMEpHOE NBIKEHME 10 OKpYXHOCTHU. [lepron n
8.7 gacToTa oOpamenus. JIuHeliHAs ©  yIJioBask CKOPOCTH.
LleHnTpocTpeMuTeNbHOE YCKOPEHUE
8.8 [lepsriit 3akoH HploToHa




8.9

Bropoii 3akon Herotona

8.10 Tpernii 3akon HeroToHa

8.11 HH##Par###] [puHuUI Cyneprno3uIiuu CUIT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 ###Par##H#Cuna TpeHus: cuila TPEHUS CKOJIBXKCHHS, Cuja
' TPEHUS TIOKOS, IPYTUe BUJIBI TPEHUS

8.14 ##HHPar###Cuna TSKECTU W 3aKOH BCEMHPHOIO TATOTEHHS.
' Yckopenue cBOOOIHOTO MaIeHUS

515 JBwxenue muaHer Bokpyr Comnua. IlepBas kocmuueckast
' ckopocTb. HeBecoMOCTh 1 neperpysku

8.16 PaBHOBecue MaTepralbHON TOYKH. AOCOIOTHO TBEPIOE TEIO

817 #i#Par#HH#PaBHoBecue TBEPAOro Tejla € 3aKPEIUIEHHON OChIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu

8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmynsce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 #H#HPar##PeakTHBHOE JIBIKEHHUE

8.21 Mexanunueckast paboTa 1 MOIIHOCTb

892 Paborta cun TskecTu, ynpyroct, TpeHus. CBs3b 3HEPTUU U
' paboThI

893 [TorennmanpHast SHEPTHS TENA, MMOAHATOTO HaJ IMMOBEPXHOCTHIO
. 3emiu

8.24 [ToTeHumanpHas 3HEPTUS CKATON IPY>KUHBI

825 ##Par#H##Kunernueckas sHeprus. Teopema 0 KHHETHYECKOH
' SHEeprun

8.26 Hi#H#Parf##3aKoH COXpaHEHUSI MEXaHUYECKOW SHEPTUU




8.27

[IpakTryeckue pabOTHI:

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKCHHS OpycKa WIH
JIBYDKEHUS IapHKa MO HAKIOHHOW TuiockocTH. OmpenereHue
YCKOpEHUSI Tejla TMpPU PABHOYCKOPEHHOM JBW)KCHHUH II0
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM IIyTH  OT  BpPEMEHHM IIpHU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HauaIbHON CKOPOCTH.
[IpoBepka rumnoTessl: €ciau IPH PaBHOYCKOPEHHOM JBHUKEHUU
0e3 HavaIbHON CKOPOCTH IYyTH OTHOCSTCS KakK pPsJl HEYETHBIX
YUACEJ, TO  COOTBETCTBYIOINME  IMPOMEXYTKH  BpEMEHU
OANHAKOBBI.

HccnenoBanue 3aBUCHMMOCTU CHJIBI TPEHHS CKOJIBKEHHS OT
CWJIBI HOpPMaJILHOTO naBieHus. OmnpenencHue kKodpduiueHTa
TpeHUsI CKOJbkeHus. OnpeneneHue KECTKOCTU MPYKHUHBI.
Onpenenenne pabOThl CHJIBI TPEHHUS TPU PABHOMEPHOM
JIBUKEHHUH  Tela 1O  TOPU3OHTAIbHOW  MOBEPXHOCTH.
Ompenenenue pabOThl CHIIBI YIIPYTOCTU MPU MOIBEME Tpy3a C

HUCIIOJIB30BaAHHUECM HCIIOABHIKXHOI'O U IMTOJBUKHOI'O 0JIOKOB

8.28

dusznyeckue SBICHUS B nopupoac: TMPUIMBBI W OTJIMBBI,
JABHXKCHUC ITIJIAHCT ConHeuynon CUCTCMBbI, pCAKTUBHOC IBUKCHUC

JKHUBBIX OpPTaHU3MOB

8.29

Texuugeckue yCTpOﬁCTBaZ CIIUAOMCTP, HATUUKH I10JIOKCHUA,

pPacCToOAHNA U YCKOPCHUS, paKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenbHoe  nBuxkeHue. (OCHOBHBIE — XapaKTEPUCTHKU

KOoJIeOaHUIA: nepuon, 4acroTa, aMIuiuTyza

9.2

MareMatnueckuii M TpYyKHHHBIA MasTHHUKU. [IpeBpameHne

OHCPIUH Ipr KoJie0aTeIbHOM JABWXKXCHUUN




9.3

3aryxaromue KoneOanus. BeinyxaeHHbIe KoneOanus. Pesonanc

9.4

Mexaunueckue BoHbl. CBoOiicTBA MEXaHHMYECKHX BOJIH.
[IpononbHbIe U nonepevHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacmpocTpaHeHUs. MeXaHHUYeCKUEe BOJHBI B TBEPJIOM Telle,

CECMUYECKUE BOJIHBI

9.5

3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpakeHuE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[MpakTrueckue paboTHI:

Onpenenenue 4acTOTBI U nepuoaa KoJIe0aHui
MaTeMaTH4ecKOro MasTHHUKA.

Omnpenenenre 4acToThl M TEpUoAa KOJIEOaHWN IMPYKHUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHMOCTH nepuozaa KoseOaHui
MOJIBEIIICHHOTO K HUTH T'py3a OT JIMHBI HUTH. VccnenoBanue
3aBHCUMOCTH TE€pPHOAA KOJICOAHUH TPYKHUHHOTO MasTHHKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH TepHoOjAa KojieOaHuit
rpy3a, MOJIBEIIEHHOTO K HHUTH, OT MAaccChl Tpy3a U >KECTKOCTH

npyxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

dusnyeckue SABICHUS B IPUPOLE: BOCIPUAITHE 3BYKOB
JKUBOTHBIMU, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH,

29X0

9.9

Texnuueckue YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

QHCKTpOMaFHI/ITHOC II0JIC. 3HCKTpOMaFHI/ITHBIC BOJIHBI.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2

[ITxana 3MEKTPOMArHUTHBIX BOJIH




103 OnekTpoMarHutHas —npupoaa cBera. CKOpOCTh  CBeTa.
BoustHOBBIE CBOMCTBA CBETA
[IpakTryeckue pabOTHI:

10.4 W3ydeHnne CBOWCTB 3JICKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOUITEHOTO TeedoHa

105 ®dusnueckue SIBJICHUS B TPUPOJC: OHOIOTMYECKOE JICHCTBHE
BHJIUMOTO, YILTPAPHUOIETOBOTO U PEHTIT€HOBCKOTO U3TyYSHUI

10.6 TexHUYEeCKUe yCTPOUCTBA: UCTIOIh30BAHUE DICKTPOMATHUTHBIX
BOJIH JIJISl COTOBO# CBSI3H

CBETOBBIE SBJIEHUA

11.1 JlyueBas monenb cBeta. McTtounuku cBeTa

11.2 [IpsiMonuHEHOE pacIpoCTpaHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHS CBETa

114 [Ipenomienue cBera. 3akoH mpenomiieHus cBera. [loiHoe
BHYTpPEHHEE OTPaKECHUE CBETA

11

115 JIunza. Xop siydeil B IMH3€

11.6 Ontuueckast cucrema QoToarinapara, MUKpPOCKOIIA U TeJIeCKoIa

117 I'maz kak  onrTudeckas  cHcTeMa.  bim3opykocTh U
JaIbHO30PKOCTh

118 Paznoxxenune Oemoro cBera B cnekTp. OnbiTel HbroToHa.
CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa




[IpakTuueckue padbOTHI:
#H##Par##HlccienoBanue  3aBUCUMOCTH  yIVla  OTPaXKCHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
###Par###13yueHne XxapakTepUCTUK H300payKeHHUs MpeMeTa B
IJIOCKOM 3€pKaJie.
#H##Par#H##lccienoBanue 3aBUCUMOCTH  yrjla TMPEIOMICHHS
CBETOBOI'O Jy4ya OT yrja MaJ€HUs Ha TPaHULE «BO3AYyX —
11.9 CTEKJIO».
#iHPar#H# lonydeHne n300pakeHH ¢ TOMOIIBIO COOMpAroIei
JTUH3BI.
###Par###Onpenenenre GOKYCHOTO pacCTOSTHUS U ONITUYECKOU
CHJIBI COOMpAIOIIEH TNH3HI.
HHHPar###ONBITH 110 Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.
H#HHHPar###0nbIThl 0 BOCIPUATHIO L[BETA MPEAMETOB IPU HX
HaAOJIIOCHNH Yepe3 LIBETOBHBIE (PUIIBTPHI
®dusnueckue siBieHUs B npupoje: 3atMenuss Conxna u JIyHsl,
11.10 1[BeTa TeJ, ONTHUYECKHE sBIeHUs B aTtMocdepe (uBeT HeOa,
pedpakius, pagyra, MUpax)
111 TexHuueckue ycTpoiicTBa: OUYKM, MEpHUCKoN, QoToanmnapar,
' ONTUYECKUE CBETOBObI
KBAHTOBBGIE ABJIEHUA
191 OneiTel Pezepdopna u mmanerapHas mMojenb atoma. Mojenb
' atoma bopa
129 Hcnyckanne u  MOTJOIIEHHWE cBeTa aToMOM. KBaHTHI
' JInnenyaTele CIIEKTPBI
12
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenue atomHoro sapa. HykiionHas MoJiesnb aTOMHOTO siIpa.
' H3oTonst
128 PanuoakTuBHBIE peBpatienus. [lepuon momypacmnana aTOMHBIX
' aaep




SAnepHple peakuuu. 3aKOHBl COXpPaHEHMs 3apsJOBOIO U

12.6
MaccOBOI'0 YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u aenenus suep. Mcrounnku saepruu ConHna
" 3BE3]
12.9 Snepnas sHepreTuka. JleiicTBUE paguOaKTUBHBIX U3JTyYCHUN Ha
KUBBIC OpPTraHU3MBI
[IpakTuueckue padbOTHI:
Habunroienne CrIonHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.
12.10 HccnemoBanue TPEKOB: HM3MEPEHUE DHEPrHUM YACTHUIBI  I10
TOpMO3HOMY TyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
Ouznyeckue  ABIEHUS B MPHUPOJE: €CTECTBEHHBIN
e paIMOaKTUBHBIN (DOH, KOCMHYECKHE JIy4H, pPaTAOAKTHBHOC
W3Iy4YeHUe MPUPOIHBIX MUHEPAJIOB, ACHCTBHE PaIMOAKTUBHBIX
M3JIy4€HUN Ha OPraHU3M YeJIOBEKa
1912 TexHuyeckue YCTPOMCTBA: CIEKTPOCKOI, WHAWBHIYaTbHBIH

JO3UMETp, KaMepa Bunbscona




IMPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MTPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kox npoBepsiemoro

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM

TpeOoBaHUSA o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBanus Ha ocHoBe PI'OC
[Tonnmanue ponu GU3MKK B HAYYHOW KapTUHE MHpPa; CPOPMUPOBAHHOCTH 0A30BBIX IMPEACTABICHHUH O
3aKOHOMEPHOH CBSI3M M II03HABACMOCTH SIBJICHMW MPUPOIBI, O POJIM IKCIEpUMEHTa B (U3UKE, O
L cuctemMooOpasyromiel ponu (U3UKH B PA3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH W TEXHONOTUH, 00

ABOJIIOLIMY (PU3UYECKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MUPA, O BKJIAJE
POCCHMCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, O0OBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI




3HaHMs O BUAAX MaTepuu (BEIIECTBO U TOJIE), O JBIKEHUU KakK CIIOCOOE CYIIECTBOBAHUS MaTepuu, 00
ATOMHO-MOJICKYJIIPDHOM TEOPUU CTPOCHMSI BEIIECTBA, O (U3UUYECKON CYIIHOCTH SBJIEHUN MPUPOJIBI
(MEXaHMYECKUX, TETIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX ); YMEHUE PA3JINYaTh SIBJICHUS 110 ONMUCAHUIO
UX XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIONIMX JaHHOE (PU3MYECKOe SIBJICHMUE;
YMEHHE PACcIIO3HABATH MIPOSBIICHUE H3YUYEHHBIX (PU3NUYCCKUX SBICHUHN B OKPYKAIOIIEM MHPE, BBIICIISS UX

CYIIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

BJ'Ia,I[eHI/IC OCHOBaMHU MOHATUHNHOTO arapara 1 CMMBOJIMYCCKOI'O A3bIKa (1)I/IBI/IKI/I N UCITIOJIB30BAaHUC UX IJIA
PCIICHHUA y‘le6HI>IX 3aaa4; YMCHHC XapaKTCPHU30BATb CBOMCTBA TCII, (1)I/I3I/I‘-IGCKI/I€ SABJICHUSA W MPOLCCCHI,

HCIIOJIb3Ys Q)yHﬂaMeHTaJ'ILHLIC X OMITMPHUICCKUC 3aKOHBI

YMeHHe OnuchiBaTh HN3YUCHHBIC CBOICTBA T€I U (I)I/I3I/I"ICCKI/IG SIBJICHUS, UCITIOJIB3YH (I)I/ISI/IIIGCKI/IC BCIINYHHBI




Briagenne ocHOBaMH METO/IOB HaYYHOTO IO3HAHUS C YUIETOM COOJIIOACHUS MPaBUII OE30IIacHOTO Tpy/a:
HaOroieHne (PU3MUECKUX SBICHUNA:

YMEHHE CaMOCTOSTEIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JAHHOTO Habopa 000pynoBaHUS
110 MHCTPYKIINH, OTIMCHIBATh XOJI OIBITA U 3aIUCHIBATh €r0 Pe3yJIbTaThl, POPMYIHUPOBATH BHIBOJIBI,
IPOBEJICHUE MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUI (PM3MUECKUX BEIHYHH: YMEHHE TNIAHUPOBATh U3MEPEHUS,
CaMOCTOSTENIFHO COOMpATh SKCICPUMEHTAIBHYIO YCTAHOBKY 110 WHCTPYKIUH, BBIYUCISTH 3HAYCHHE
BEJIMYMHBI ¥ aHAIM3UPOBATH TOJYYCHHBIE PE3YNIBTAThl ¢ y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB
U3MEPEHU;

IPOBEJCHUE  HECIOXHBIX  SKCIHEPUMEHTAJIbHBIX  MCCIICMOBAHUI;  CaMOCTOSTENBHO  COOMpATh
IKCIIEPUMEHTAIILHYIO YCTAHOBKY M IPOBOJHMTH HCCJICIOBAaHHE 110 HMHCTPYKIUH, MPEICTABIISITh
NOJTYYEHHbIE 3aBUCHMOCTH (PM3MYECKHUX BEJTMYHMH B BUJIE TaOJIUIl ¥ TPaQUKOB, YUUTHIBATH TIOIPEITHOCTH,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM MCCICAOBAHHUA

ITorumanue XapaKTCPHBIX CBOICTB q)HSI/I‘ICCKI/IX Mopeen (MaTepI/IaJ'IBHaH TOYKa, a0COIFOTHO TBépI[OG
TEJI0, MOJACIIM CTPOCHHA T'a30B, )I(I/I}IKOCTeﬁ n TBép)II)IX TCJI, IJIaHETapHasd MOJCJIb aToOMa, HYKJIIOHHas

MOACIb aTOMHOI'O ﬂz(pa) U YMCHHUC IIPUMCHATDH UX JJIA 00BSICHEHHS (I)I/ISI/I‘-ICCKI/IX mponeccoB




YMmenne oOBSCHATH (PU3MUYECKHE IMPOLIECChl M CBOMCTBA TE, B TOM 4YHCJIE U B KOHTEKCTE€ CHUTYyallHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISBIATH NMPUUYMHHO-CIIC/ICTBEHHBIC CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3yuyeHHBIE CBOICTBa (PU3MUECKUX SIBJICHHM, (hU3HUECKHUE 3aKOHBI,

3aKOHOMCPHOCTH U MOJCIN

YMmenune pemarb pacuérHbele 3anadyu (Ha 0a3e 2 — 3 ypaBHEHHWIi), HCHONb3Ys 3aKOHBI U (OPMYIIbI,
CBsI3BIBAIOIINE (DU3UYECKHE BEIIMYMHBI, B YACTHOCTH, 3aITUCHIBATh KPATKOE YCIIOBUE 3a/1a4M, BBISBIISITH
HEJIOCTAIONINe aHHBIE, BEIOUpATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE AJISl €€ PEelIeHHUs], UCII0JIb30BATh
CIIpaBOYHBIC JAHHBIC, MPOBOIUTH PACUYETHl W OIEHHUBATh PEATMCTHUYHOCTH IMOJYYCHHOTO 3HAYEHUS
bu3NYeCKOl BENWYMHBI; YMEHUE OMPEAeNATh Pa3MEPHOCTh (U3NYECKOW BETUYMHBI, MOTYYCHHON IpU

pELICHUH 3a1a4u

YMmenune XapaKTCPU30BaTh IMMPUHIIUIIBL I[GI\/'ICTBI/ISI TCXHUYCCKUX yCTpOI\/'ICTB, B TOM 4HCJIIe OBITOBEIX
HpI/I60pOB, U HIPOMBIIUICHHBIX TCXHOJIOTUYCCKUX IPOLECCOB IO HUX OIMMCAHUIO, UCIIOJIB3YsS 3HAHUA O

CBOMCTBAX (YU3UYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH

10

YMeHne HCIOJIb30BaTh 3HAHUSI O (1)I/ISI/I‘I€CKI/IX SIBIICHUSX B IOBCEOHEBHOM JXKHM3HU IS obOecreueHus
0e30MmacHOCTH npu O6paH_[CHI/II/I ¢ OBITOBBIMU HpI/I60paMI/I N TCXHUYCCKNMHU YCTPOﬁCTBaMH, COXPAaHCHUMA
300pOBbA U CO6J'HO,ZICHI/I$I HOPM DJOKOJIOTHYECKOI'O0 IIOBCACHHUA B OKp}DK&IOHlGﬁ cpeac; IMOHMMAaHHC
HCO6XOI(I/IMOCTI/I MMPUMCHCHH JOCTYDKEHUH (I)I/ISI/IKI/I u TEXHOJIOT Uit JJI PaOHAIIBHOT'O

MPUPOIONOIB30BaAHUS




11

OnbIT mowucka, IpeoOpa3oBaHUs M INpPEACTaBICHUs HH(POpMAMKU (PU3MUECKOro COAEpKaHUsA ¢
UCTIOJIb30BaHUEM MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA; YMEHHE OILIEHUBATh IOCTOBEPHOCTh
HOJYy4eHHOM MH(pOpMaLMU Ha OCHOBE MMEIOIIMXCSI 3HAaHUM U JONOJIHUTENBHBIX MCTOYHHKOB; YMEHUE
UCITIOJIb30BaTh NPU BBHINOJHEHUH YYEOHBIX 3alaHUl HAayYHO-TIOMYJSIPHYIO JUTEPaTypy (PU3HUECKOro
COJIepKaHUs, CIpaBOYHBbIE MaTepuaibl, pecypcbl cetu VHTepHer; BianeHue O0a30BbIMH HaBBIKAMU
npeoOpazoBaHus HH(OPMaLMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTI'yI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE

IMUCbMCHHBIC U YCTHBIC COO6H.I€HI/I$[ Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITIO ®U3UKE

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

MEXAHWYECKUE SABJIEHUA

1.1

MexaHndeckoe JBHXKCHUC. MaTepHaana;I Touka. Cucrema orcuéra. OTHOCUTEIILHOCTD JABHKCHU A

1.2

PaBHOMepHOE 1 HepaBHOMepHOE ABMkeHue. Cpennssi ckopocTb. Dopmyra JIsl BBIYMCIEHUS CpeqHell ckopocTu: v = S/t

1.3

PaBHOMepHOE mNpsAMOIMHENHOE IBMXKEHHE. 3aBUCHMOCTh KOOPAMHATHI TEJla OT BPEMEHHM B CJlydyae PaBHOMEPHOTO

HpHMOHHHCﬁHOFO JABHMXKXCHUA:

x(f)=x,+vt

Fpaq)I/IKI/I 3aBUCUMOCTHU OT BPCMCHU IJId IMPOCKIHU CKOPOCTHU, HNPOCKOUN HNCPEMCIICHHUA, IIYTU, KOOPAWHATBHI IIpU

PaBHOMEPHOM MPSAMOJUHEHHOM JBUKECHUU

14

3aBUCHMOCTD KOOpJAUHATHI TE€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O HpﬂMOJ’IHH@fIHOFO JABHKCHMUA

t2| "Ha

S =v,, #1+a,*

@opMynsl I TPOEKIUU TEPEMENIEHUs, NPOEKIUU CKOPOCTH W TNPOEKIMH YCKOPEHHS IpU PABHOYCKOPEHHOM

HpHMOJ’IHHCfIHOM JABHKCHUU

+2
5. =vy, T+a,- 7

U.\'('f) =Up, T4, £,
a.(f)=canst,

o] 5

2 2 _ 4
Uiy Uiy 0y Sy




I'paduku 3aBUCHMOCTH OT BPEMEHH JUIS MPOCKIUH YCKOPEHHUsS, MPOEKIHMHU CKOPOCTH, IMPOEKIUH IepeMeIIeHus,

KOOpJAHWHATHI IIPU PAaBHOYCKOPCHHOM prlMOJ’IHHCfIHOM JBHXXCHHUH

CBO6OI[HO€ naacHuc. cDO]C)My.]'IbI, OIMIKUCBIBAIOIIHEC CBO60,Z[HO€ MMaJCHUEC TCJIa 110 BEPTUKAIA (,Z[BI/I)KeHI/Ie TCJIa BHU3 WK BBEPX

1.5 OTHOCHUTEJIbHO TOBEPXHOCTH 3eMiH). ['padku 3aBUCUMOCTH OT BPEMEHH JUIsl POEKIIUN YCKOPEHMUSI, TPOEKIIUH CKOPOCTH
U KOOPJMHATHI IPU CBOOOTHOM Ta/IEHUH TeJla M0 BEPTUKAIN
CKOpOoCTh paBHOMEPHOTO JBUKEHMS TeJa 110 OKpYkHOCTH. HarpaBinenue ckopocTH.
®dopmyiia A7 BBIYUCIEHUS CKOPOCTHU Yepe3 pajinyc OKPYKHOCTHU M NIEPUO OOpalCHUS:
U= 2R
T
16 LenTpocTpemurensHoe yckopeHue. HarpaBieHHe IEHTPOCTPEMUTENBHOTO YyckopeHus. PopMyina i BBIYMCICHUS
YCKOPEHUS:
2
b
WR

<D0pMyJ1a, CBA3bIBAIOIIAsA NMEpUOA U 4aCTOTY 06pa1ueHI/1;1:




Macca. ITnotHocTs BemecTBa. @opmyiia JJ1sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 P=v
1.8 Cuna — BektopHas ¢pusudeckas BennanHa. CIIoKkeHUe CUIT
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:
1.10 F=m-d

CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEHCTBYIOIIEH Ha TEIJIO

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

1.11 Fy y=-F_,

TpeHHe IMOKOsA U TPEHUEC CKOJIbLKCHHA. (DopMyna AJI BBIYUCIICHUA MOAYJIA CUJIbI TPCHUSA CKOJIBXKCHUA:

1.12 R




1.13

Hedopmanus Tena. Yupyrue u Heynpyrue aegopmanuu. 3akoH ynpyroi nedopmanmu (3akon ['yka):

F=k-Al

1.14

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

My - 114
F=G. L1 _2
R2
Cuua TspKecT. Y CKOpEeHHe CBOOOIHOIO IaJeHusl.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOJIM3H noBepxHocTH 3emuin: F = mg.

HBI/I)KGHI/IC IIJIAHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHUYCCKas CKOPOCTh. HesecomocTts u MEeperpy3Ku

1.15

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
p=mi

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MIMIynbse cuibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI 3aMKHyTOI\/’I CHUCTEMBI TCII:
D=1, +in, U, =const

PeaxkTtuBHOE NBUKEHHUE

1.17

Mexanunueckasi pabota. @opmyria it BBIYUCICHUS paOOThI CUJTBI:

A=Fscosc

Mexann4deckas MOIITHOCTD:

nN=2
r




1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. CDOpMyJIa JJIA BBIYMCIICHUA KUHETHYICCKOMN OHCPIUu:

H!UE
Ey ="

TeopeMa o kuHeTHUeCcKOU d3Heprun. Popmyra 1 BHIYUCICHNS TOTCHIMAIBHONW YHEPTUHU TeJa, IIOJHATOTO

Haxa 3eMIIEN:

E,=mgh

1.19

MexaHnyeckas SJHeprus:
E=E;.+E p
3aKOH COXpaHEHMs MEXaHNYECKOM 3Heprun. Popmyria Ui 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE

cun Tpenus: E = const.

HpeBpameHHe MEXaHUYECKOMH OHCEPIUU IIPpU HAJITUYUU CHIIBI TPCHUS.

1.20

[TpocThie MeXaHU3MBI. «30J0TOC PABUIIO» MEXaHUKH.
Peruar. MomenT cwist; M - Fl.

VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[MoxBwxHbIN 1 HenoABWKHBIH Ooku. KIT/| mpocThix MexaHU3MOB,

n= Anonesman

A‘S&IIZ&‘IH




1.21

JlaBiienue TBEpIOTO TENA.

dDopMyna JJIs1 BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O TCIa:

_F
pP=5-

JlaBiienue ra3a. ATMOC(epHOE TaBICHHE.

FI/I,I[pOCTaTI/ILICCKOC AaBJICHUC BHYTPH KUJIKOCTHU.

dopmyina 1 BBIYMCIICHMS TABJICHUS BHYTPU KUIKOCTU:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc

1.23

3akon Apxumena. @opMyia JjIsl OTPECICHUS BEITAIKUBAIOIICH CUITBI, IEHCTBYIOIEH Ha TEJIO, TOTPYKEHHOE B KUIAKOCTh

Wniu ras:

Fa =P8V

Ycnopue miapaHus Tena. [1naBanue CYAO0B U BO3AYXOINIAaBAHUC

1.24

MexaHn4ecKHe KoJeOaHus. AMHJ’II/ITy,Z[a, nepuoa U 49actoTa KoJIeOaHMIA. <D0pMyJIa, CBA3bIBAIOIIAA YaCTOTY WU NEPUOI

KoJIcOaHMUIA:

1.25

Marematuueckuil U NpyKUHHBIN MagTHUKH. [IpeBparenre sHepruu npu KojaedaTeabHOM ABMKEHUN

1.26

3aTyxa101uHe KoJIeOaHMsI. BLIHy'}KI[eHHBIC koJieOanus. Pe3onanc

1.27

MexaHandecKre BOJHBI. HpOJIOJ'H)HBIe " IOIICPCYHBIC BOJIHBI. HHI/IH& BOJIHBI U CKOPOCTH PACIIPOCTPAHCHH S BOJIHBI:

Lh=v-T




1.28

3Byk. ['pomMKocCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBO BOJIHBI Ha TpaHuIle ABYX cpel. MH(pa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomul

W3mepenue cpeaHed IUIOTHOCTH BEILIECTBA; APXUMENOBOW CHIIBI, JKECTKOCTHM MPYKUHBL, KOA(POUIMEHTAa TpPEHUs
CKOJIBXKEHUS; PaOOThl CHJIbI TPEHUs, CHIIbI YIIPYTOCTH; CPEeIHEH CKOPOCTH ABMXKEHHs OpycKa [0 HAKJIOHHOM IJIOCKOCTH;
yCKOpeHus OpycKa Ipy ABM>KEHUH 110 HAKJIOHHOM IJIOCKOCTH;, YaCTOThI U IEPHUOAA KOJIEOaHU MaTEMaTUYECKOT0 MAasITHUKA;
4acTOThl U Nepuojia KojaeOaHUil NpYKUHHOTO MasTHUKA; MOMEHTa CHWJIbI, JEHCTBYIOIIEr0 Ha pblyar; paObOThl CHIIBI
YIOPYTOCTH NpU NMOABEME Ipy3a C MOMOIIBIO HEMOJABUKHOTO OJ0Ka; pabOThl CHIIbI YINPYrocTHU MPHU MOABEME Ipy3a C
MOMOILBIO TOJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHUJIbI OT 00bEMa NOTpYKEHHOW YAaCTH Tela M OT IUIOTHOCTU KHUIKOCTH;
HE3aBHCHMOCTH BBITAJIKUBAIOLIEN CHIIBI OT MACCHI TEJIA; CUJIBI TPEHMSI CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BOSHUKAIOIIEH B MPYKHUHE, OT CTENIEHU Ae(QopMallii IPYKUHbI; YCKOPEHHs OpycKa
OT yrja HakJIOHAa HaIlpaBJsAIOIIed; nepuojaa (4acToThl) KoieOaHMH HUTSHOTO MasTHMKA OT JUIMHBI HUTH; MepHoja
Kojie0aHuM MPYKMHHOTO MasTHHKA OT Macchl Ipy3a M >KECTKOCTH INPY>KUHBI; MCCIEI0BaHUE HE3aBUCUMOCTU IEpHoia

KOJIeOAHMI HUTSHOTO MasTHHUKA OT MacCChI rpysa. HpOBepKa YCJI0BUSA paBHOBCCHUA pblvara

1.30

Dusuueckue A6/1eHUA 8 npupode: MMPUMCEPLI ABUXKCHUS C pa3JIMYHBIMU CKOPOCTSAMU B ’)KMBOH U HEXKUBOI npuponae, ﬂeﬁCTBHe
CUJIBI TPCHUSA B IMIPHUPOAC U TEXHUKE, ITPUIIUBEI X OTJIMBBI, IBUKCHHUE IIJIAHET ComHaeuHoMn CHUCTEMBI, PECAKTUBHOC JIBUKCHHUEC
JKHUBBIX OPraHU3MOB, pbIdaru B TCJIC YCJIOBCKA, BJIUSAHHUC aTMOC(bepHOI‘O JaBJICHHA Ha JKHUBOH OpraHusm, IJIaBaHUC pLI6,

BOCITPHUATHUEC 3BYKOB JKUBOTHBIMHU, 3EMIICTPSACCHUC, CeMCMUYECKIE BOJIHBI, HYHaAMH, 3XO




Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JAaTUUKHU ITOJOXKCHUA, PACCTOAHUA U YCKOPCHUSA, OTUHAMOMCTpP, MOAIIHUITHHUKH,

PAaKECThI, pblyar, HO,Z[BI/I)KHBII\/'I n HGHOI[BPI)KHBIIZ 6.]'IOKI/I, HAKJIOHHasA IINIOCKOCTb, IIPOCTBIC MEXAaHU3MBI B 6BITy,

1.31
cooOmurarmuecst CoCyzbl, YCTPOMCTBO BOJONPOBOJAA, THUIAPABIMYECKHI Tpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPIIHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE
2 TEIUJIOBBIE ABJIEHUA
”1 OCHOBHBIC TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHHUS BemecTBa. Mojaenu TBEPAOTO, XKUAKOTO U
ra3000pa3HOro cOCTOsIHUI BemecTBa. Kpucramnmueckue u amopdHsie Tena
2.2 JiBmxeHue yactuil BemecTtsa. CBsi3b CKOPOCTH JBIKCHUS YaCTHUI] ¢ TeMreparypoil. bpoyHoBckoe nBmkenue, tuddysus
2.3 CMauuBaHue ¥ KalWUISPHBIE SIBICHUS
2.4 TemoBoe paclIupeHne U CkaTue
2.5 TemnoBoe paBHOBECHE
2.6 BuyTtpennss sneprus. Pabora u Teruionepenaya kKak crocoObl U3MEHEHUs! BHYTPEHHEN SHEPTuu
2.7 Bunap! Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyUCHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enbHas TeIUIOEMKOCTb:
2.8 =cm(t,—t, )
O=cml\t, -1
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX IMTpoleccax. Y paBHEHHE TEIIOBOro OanaHca:
2.9

O +0, +..=0




I/IcnapeHHe N KOHACHCAIUs. H3meneHnue BHYTpeHHCﬁ OHEPIrun B IIPOLECCEC HCIAPCHHA W KOHIACHCAIHH. Kunenue

2.10 KUJIKOCTH. Y JIeNIbHas TeIioTa napoobpazosanus: L = Q/m
211 BnaxxHocTs Bo3yxa
[1naBnenue u kpucramuzanus. MiamMeHenre BHyTpEeHHEW SHEPTUH TIPU IUIABJICHUH U KPUCTAIUTM3AIMKU. Y IeJIbHAs TeIIoTa
[LIABJIEHUS:
2.12 Q
m
213 BHyTpeHHsIst SHEpIrHst CrOpaHus TOIUIMBA. Y Je/bHAas TEIUIOTa Cropanus Toriusa: q = Q/m
2.14 [Tpuntumner padoTs! TerioBsix Asuratenei. KIIJ[ TermmoBoro asurarens
Ilpakmuueckue pabomol
H3mepeHue yaenbHOl TemToéMKOCTH METAIITNYECKOTO IMIHH/IPA; KOIWYEeCTBA TEIIOTHI, MOJIYYeHHOTO BOJIOM KOMHATHOM
215 TeMIiepaTypbl (UKCHPOBAHHONW MAacChl, B KOTOPYIO OIYIIEH HArpeThli HUIUHAP;, KOJUYECTBA TEIUIOTHI, OTIAHHOTO

Harpe€TbiM HUJIMHAPOM, ITIOCIIC OITyCKaHUAd €TO B BOAY KOMHAaTHOM TEMIICPATYPHbI; OTHOCUTEIbHON BIA)KHOCTHU BO3yXa,
YHeHBHOﬁ TCIIJIOTHI IIJIaBJICHUS JIbJA. I/ICCJ'IGJIOBaHI/Ie HU3MCHCHUA TEMIICPATYPhI BOJAbI IIPH PA3JIMYHBIX YCIIOBUAX, ABJICHUS

TeIIo0OMeHa Ipu CMCIIMBAHUN XOJIOJHOH U l"OpSI‘-ICfI BOJBI; IpoHecCa UCIIApCHUA




Duszuveckue s61eHus 6 npupode: IMOBEPXHOCTHOC HATAKCHHUE U KAITUJIJIAPHBIC SABJICHUSA B IIPUPOAEC, KPUCTAJLILI B IIPUPOIC,

2.16
usnydenue ColHIla, 3aMep3aHne BOAOEMOB, MOPCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texuuueckue ycmpoticmea: KanWUISIPbl, TPUMEPHl HMCIOJIb30BAHUS KPUCTAIIIOB, >KUIAKOCTHBIA TEPMOMETpP, JAaTUUK

2.17 TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOILJICHUS IOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOWHA, IBUTATEIb BHYTPEHHETO
CrOpaHus

3 SJIEKTPOMAI'HUTHBIE SIBJIEHUA

3.1 DnekTpusanus Ten. [[Ba Buia 31eKTPUYECKUX 3apsiI0B

3.2 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI JCKTPHUECKOTO 3apsiia

34 OnekTpuueckoe mone. Hanpsok€HHOCTH snekTpuueckoro mois. [IpuHIMN cyneprno3unuu 3JIeKTPUYECKUX Tolel (Ha
KaueCTBEHHOM YPOBHE)

35 Hocutenu nsnektpuueckux 3apsaoB. JleicTBHME SJIEKTPUYECKOTrO MOJs Ha B3JeKTpuueckue 3apsasl. lIpoBogHuku u
JUDJICKTPUKA
[TocTostHHBIM 2nekTpruyeckuii Tok. [leficTBus anexkTpuyeckoro Toka. Cuna toka. Hanpsokenue.
l=q/t,U=A/

3_6 q 1 q
DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:

3.7 R =pl/S




3akon Oma s yuactka anektpudeckon nenu: | = U/R

3.8
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
1, =1, U=U,+U,: R=R +R,
3.9 [TapamiensHoOe coelMHEHHE TPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=UgI=I+I;R=2.
2 2 7
CwmeniaHHble COETMHEHUS TPOBOHUKOB
310 PaboTa u MomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenma:
3.11 0= 12 ‘R-t
3.12 OnbIT OpcTena. MarHuTHOE MOJe NPSIMOTO NPOBOAHUKA C TOKOM. JINHUM MarHUTHON MHAYKIIMU
3.13 MarauTHoe oJie MOCTOSTHHOrO MaruuTa. B3anMoeiicTBre MOCTOSHHBIX MATHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMarnuTHoM UHAYKIUU. [IpaBuno Jlenna




Ilpakxmuueckue pabomul
H3mepeHne 31eKTpUYeCcKOro CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTH JIEKTPUUECKOTO TOKA; paOOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HAIPSOHKEHHs Ha

3.16 KOHIIAX TPOBOJHMKA; 3aBHCUMOCTH CONPOTHUBICHHS OT UIMHBI MPOBOJHMKA, IUIOIIAJM €ro IOINEPEYHOr0 CEHYEHHUsS U
YJIEIBHOTO COTPOTUBIICHUS.
[IpoBepka npaBuia ISl SIEKTPUIECKOTO HAMIPSDKEHUS MTPH TTOCIIEI0BATEILHOM COSAMHEHUN MTPOBOJHUKOB; MIPAaBUIIA IS
CHUIBI QJIEKTPHUYECKOTO TOKA MIPU NapaIeIbHOM COSAMHEHUH ITPOBOJIHUKOB (PE3UCTOPHI U JIAMITIOYKA)

317 Qusuueckue A61eHUs 6 npupooe: IEKTPHUUECKHUE SBICHUS B aTMoc(hepe, SJIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMiu, peid MoarCcoB, PoJib MArHUTHOTO TOJIS [UIS )KU3HH Ha 3eMIIe, TTOJIIPHOE CHSHUE
Texnuueckue ycmpoticmea: OSIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETYUK ODICKTPUUYECKOW DHEPTHH,

3.18 AIIEKTPOOCBETUTENBHBIE MPHOOPHI, HArpeBaTeNbHBIC SJIEKTPONPUOOPHI (TPUMEPHI), IIEKTPUYECKUE TPEIOXPAHUTEIH,
AIIEKTPOMArHUT, 3JIEKTPOABHUTATEINb TIOCTOSIHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKa

3.19 OnekrpoMarHuTHbIE BONHBI. [1Ikana 3neKTpoMarHUTHBIX BOJTH

3.20 JlyaeBas Mmojienb cBeta. [IpsiMOTMHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA




3.23

Hucnepcus cBera

3.24 JIunza. Xop nydeii B mun3ze. DoKycHOE paccTostHuE JIMH3BL. OnTryeckas cua uu3el: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl
Ipaxmuueckue pabomul
HiHHPar###113MepeHne ONTHYECKOM CHITBI coOMparoteil TMH3bI; (POKYCHOTO pacCTOSHUS COOMPAOIIEH JTMH3HI (IT0 CBOUCTBY
paBeHCTBa pa3MEpOB TNpeiAMeTa W H300paKEHHUs, KOrja MNpeIMET paclolioKEeH B JBOWHOM (okyce), mokazaress

3.26 IIPEIOMJICHUS CTEKIA.
#iHPar###lccnenoBanue CBOWCTBA U300paKEHHSI, IIOJIYYEHHOTO C TOMOIIBI0 COOMPAIOIIIEH JTMH3bI; U3MEHEHHS (POKYCHOTO
paccTosiHUA JBYX CJIOXCHHBIX JIMH3; 3aBHCHMOCTH YIJla MPEIOMIICHHSI CBETOBOTO Jiyda OT yIJla HaJeHHUs Ha TPaHHIe
«BO3IyX — CTEKJIO»

397 Qusuueckue asnenus 6 npupooe: 3atMenust Connua u JIyHbl, 11BeTa Tel, ONTUYECKHE SIBIEHUS B aTMocdepe (LBeT Heba,
pedpakius, pagyra, MUpax)

3.28 Texnuyeckue ycmpoticmea: 0OYKU, IEPUCKOII, poToanmapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBGIE ABJIEHUA

4.1 PagnoaktuBHOCTH. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu ansda-u Gera-pacnaaa

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactuil. [lnanerapuas moens aToma

4.3 CocraB aToMHOTO simpa. M30TOITEI

4.4 [Tepuon nmomypacnaza aTOMHBIX s7ep

4.5 SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOTO UHCEN




4.6

Dusuveckue A61eHUS 8 npupode: €CTECTBEHHBII paI[I/IoaKTI/IBHLJﬁ (1)OH, KOCMHUYCCKUC JIYUH, paJHOAKTUBHOE HU3JTYYCHUC

IIPUPOJHBIX MUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX U3Iy4YEHUN HA OPraHU3M 4Y€I0BEKa

4.7

Texnuueckue yCWlpOﬁCWlGd.’ CIICKTPOCKOII, HHHHBHI[yaHBHBIﬁ A03UMCETP, KaMEpa BI/IJIBCOHa, AACPHAA SHECPTCTUKA




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

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe 00I11eCcTBO
«3narensctBo «IIpocBenienne»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppimkun .M., UBanoB A.M. AkunoHepHOe 00111ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotantoe [leprimkun .M., I'yrhuk E.M., iBanoB A.U. u ap.

AximonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET
https://www.yaklass.ru/

https://sdamgia.ru/
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