MHHOBALIMOHHBIN LIEHTP OBPA30BAHUS «BYHJIEP»

IHpunoscenue Ne 4

k OOpasoBaTenpHO# MporpaMme

«CUJIA 3HAHUN»

WUNDER

PABOYAS NPOTPAMMA

yuednoro npeamera «@usuka»

Juis 00y4Jarommxcs 7-9 kiaccoB



[MOSICHUTEJIbHASI 3AITMCKA

[Iporpamma o ¢usuke na YPOBHE OCHOBHOro o0O0wero o6pa3oBaHus
COCTABJICHA HAa OCHOBE MOJNOKEHWH U TpeGoBaHMI K pe3yibTaTaM OCBOEHMS Ha
0a30BOM ypoBHE OCHOBHOI 00pa3oBaTeNbHON MporpaMMe, NPCICTABICHHBIX B
@I'OC 000, a Takxe ¢ yuyéTom (eepansHoii paGoyeii [IPOrpaMMBbl BOCITUTAHUS U
Konnennwu npenonasanns y4ebHoro npeamera «dusmkay.

Coxepxanne mnporpammsr 1o (usuke wampasieno Ha Gopmuposanue
CCTCCTBCHHOHAYYHOH TIPaMOTHOCTH OQYYaIONMXCS W OPraHM3alUI0 H3YYCHUS
busMKM Ha HesTeNBHOCTHOH ocHOBe. B [porpaMme 1Mo QHU3UKE YYHTHIBAIOTCS
BOSMOXHOCTH y4eOHOIrO mpeaMeTa B peanusaliuu Tpeboanuii ®I'OC 000 k
MITAHUPY EMBIM JIMIHOCTHBIM U METalpeIMeTHBIM pesynbratam o0y4deHus, a Takxke
MEKIPEIIMETHBIE CBA3H €CTECTBEHHOHAYYHBIX ydeOHBIX NpeMETOB Ha YpOBHE
OCHOBHOTO 0011ero 06pasoBaHms.

IIporpamma 1o $usuxe ycranasmmpaer paclpe/ieienne yye6Horo marepuana
1o TosaM 00y4enus (1o kraccam), HpeJutaraeT NPpUMEPHYIO MOCIIEA0BATEILHOCTE
M3YHCHHUS TCM, OCHOBAHHYIO Ha JIOTHKE pa3BHTHSA OPEIMETHOrO COAEepKAHUS W
Y4€Te BO3pacTHBIX 0COOEHHOCTEH o0yyarommxes.

IlIporpamma no dusuke paspaborana ¢ wenbI0 OKazaHMS METOLUYECKOM
TMOMOLLH yHUTEIO B CO3MaHUU paboyeil mporpamMMb! o y4eOHOMY npenmery.

Dusuka sBiseTCS CHUCTEMOOOPA3YOLIUM ISt CCTECTBEHHOHAYYHBIX YUeOHBIX
HPCAMETOB, IOCKONBKY (U3MYECKHe 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M
SIBIICHUH, M3y4aeMbIX XHUMHEH, Ononorueit, acrpoHomueit u busngeckoit
reorpaduelf, BHOCUT BKIay B CCTECTBCHHOHAYYHYIO  KapTHHY Mupa,
HMPEfoCTaBnsAeT Hanbosiee siCHBlE OGpasLbI [IPUMEHEHUS HAy4YHOTO MeToma
TI03HaHHUS, TO €CTh CII0CO0a MOy deHHs AOCTOBEPHBIX 3HAHUI 0 MUpe.

OnHa u3 ruaBHBIX 3a1ay ¢usnyeckoro obpazosanus s CTPYKType o0I11ero
00pa3oBaHMsl COCTOMT B GopmupoBanuu CCTCCTBEHHOHAYYHOW TI'PAMOTHOCTH U
MHTCpeCa K HayKe y 00y4Jaronmxcs.

Msyyenue ¢usukn Ha 6asosom YPOBHE TIpenrosiaraeT oOBjageHue
CJICIYIOIIMMHE  KOMIIETEHTHOCTSIMH, XapaKTCPU3YIOIUMH  €CTeCTBEHHOHAYYHYIO
I'PAMOTHOCTb:

* HAy4JHO OOBSICHATH SABJICHHUS,

* OUCHHBATE U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHHS;

* HHTCPIPETHPOBATE  NAHHBIE M HCHONB3OBATE Hay4HBIe
AOKa3aTeIbCTBA /ISl IIOTyYEHUS BEIBOJIOB.

LHemn wusydenns ousuxu ma YPOBHE OCHOBHOro o0mero o6pasoBanus
onpesenenrl B Konnenumu npenopasanms y4eOHoro npenmera «®usuka» B
00pazoBaTesbHBIX opranusanusax Poccuiickoii Denepaiuny, Pean3yIomMX
OCHOBHBIE  00LIE00pazoBaTeNbHbIe NIpOrpaMMBI,  yTBEPKAEHHONW peleHHeM



Komnerun Munncrepersa npocsemens Poccuiickoit ®enepanun (mportokoin ot 3
nexabdps 2019 r. Ne ITK4BH),
Hesn m3yyennst puzuxu:

pHoOpeTeHne MHTepeca w CTpEMIICHHSL O0y4Yalolmxcs K Hay4YHOMY
M3YYCHHIO MPUPOABI, PA3BUTHE MX MHTEJIEKTYAIIbHBIX M TBOPYECKHUX
CIIocoOHOCTEH;

Pa3BUTHE IIPE/CTABICHUH O HAYYHOM METO/IEe O3HAHUS 1 bopmuposanue
HCCIIENI0BATEIECKOTO OTHOLIEHHUS K OKPY KAIOIIAM ABJICHUSM;
(opmupoBanHHe HayYHOTrO MHPOBO33PEHHUS KaK pe3yNbTaTa H3yueHus
OCHOB CTPOCHHS MaTepuM U (yHIaMEHTATbHBIX 32KOHOR bu3uky;
(bopmupoBaHKe TpejcTaBIeHUi o ponu QU3MKH 11 pasBuTHs OpyTHUX
CCTECTBCHHBIX HayK, TEXHUKH H TEXHOJIOTHIA;

Pa3BUTHE  TPEACTaBICHHH O  BO3MOYKHEIX chepax  Oymymeit
NpopecCHOHANIBHOI ACATCILHOCTH, CBS3aHHOH ¢ DHU3HMKOM, MOArOTOBKA K
NallbHEHLIEMY 00YYEHMIO B 3TOM HalpaBJIeHHH.

Hoctxenune stux meneii [IPOTPaMMbl 110 (GM3UKE HA YPOBHE OCHOBHOI'O
od1uero o6pasoBanus obecreunaeres PCIICHUEM CIIEIYIONIUX 3a4a4:

NnpuoOpeTeHHe 3HaHHU o AUCKPETHOM  CTPOEHHH BEINECTBA, O
MCXAHWICCKHX, TEMIOBBIX, 3JEKTPHYECKUX, MACHHTHBIX KBaHTOBBIX
ABJICHUSAX;

[IPHOOpPETEHHe YMEHHUIl OHCHIBATE H OBBACHSTE (usnyeckue sBIeHUS C
HCII0/Ib30BaHMEM I10JTyYCHHbIX 3HAHMUIA:

OCBOCHHC  METONOB pEelIeHHS MpOCTeHIImX Pacu€THBIX 3agau ¢
HCIIOJIb30BaHHEM puzmaeckux Mojieneid, TBOPYECKHX "
IpaKTHKOOPHUEHTUPOBAHHBIX 3a/1a4;

PasBUTHE YMEHHH HaOIIOAaTh NPUPO/IHEIE SBICHHS K BBITIOJIHATE OIIBITEL,
nabopaTopHble  paBoTer  u OKCIICPHMCHTAIIBHBIE  UCCIIEJIOBAHUS ¢
HCHOJIL30BAHNEM U3MEPUTEILHBIX TPHGOPOB;

OCBOCHHE NPUEMOB paboThl ¢ MH(OpMalHeit $usndeckoro conepxarnmus,
BKJIIOYass MHYOPMALIMIO O COBPEMEHHBIX JIOCTHKEHIsIX usuky, ananuz u
KPUTHHECKOE OLeHHBaHHE HH(OPMAIHH;

3HaKOMCTBO €O cepamu npodeccHoHaTbHOIM ACATE]IbHOCTH, CBA3aHHBIMH
C  (H3MKOH, M COBpeMeHHBIMH TCXHOJIOTUSIMH, OCHOBAaHHBIMHM Ha
AOCTHKECHUAX PU3NYECKON HAYKH.

Ha wusyuenue - puzuxu (6asoBeIii yposens) ma YPOBHE OCHOBHOIr0 00IIero

obpazoBanus oTBoAUTCH 238 Yacos: B 7 K1acce — 68 yacos (2 yaca B Henemo), B 8
Kjiacce — 68 vacos (2 yaca B Helemo), B 9 knacce — 102 yaca (3 uaca B Henemo).

[Ipennaraemsrit B IporpamMme 1o Qusmke nepeyes 1abopaTopHbIX pPaboT u
OIIBITOB HOCHUT PEKOMEHIaTelbHbIii XapaKTep, yqHTeNb JeiaeT BbIOOp [IPOBeIeHH s



1abOpaTOPHBIX PaboOT W OMBITOB ¢ Y4ETOM HHIMBHIYaIbHBIX 0COGEHHOCTE!
00ydaloIuxces, crucka SKCIICPUMEHTAJILHBIX 3aaHHui,

IpeIaraéMbIX B paMKax
OCHOBHOTO rOCYy IapCTBEHHOTO 9K3aMEHA [0 busuke.



COAEP)KAHUE OBYYEHUS

7 KJIACC

Pasznen 1. ®usnka y e POJIb B IO3HAHUH OKpysKalomero MHpa.

Dusuka — mHayka o fipupoze. SBnenus npuposwr. Dusnyeckue sBmeHS:
MCXaHMYECKHE, TEIIIOBkIe, SJIEKTPHIECKHE, MArHUTHBIE, CBETOBbIE, 3BYKOBEIE.,

Dusuyeckue Beqmummy, Msmepenne ¢uszmyecknx BEJIMYMH. Dusnyeckue
npudopsr. [Norpemnocts H3Mepenuit. Mexaynapouas CHCTeMa €TMHMUI],

Kak ¢usuka u APYTHe  eCTeCTBeHHbIe HayKu wu3yyaroTr NIpuposay.
Ecrectsennonayumpiis METON I03HaHUSA: HabJlo/IcHHe, MOCTaHOBKA Hay4Horo
BOIIpOCa, BbIJIBHKeHUe THIIOTE3, 5KCIIepUMEHT 110 HIPOBEPKE Tumores, o0bscHeHuE

HAemoncmpayuu,

1. Mexanunyeckue, TCIUIOBbIC,  3JIEKTpHYECKHe, MarHuTHEBIE, CBETOBEIe
SIBJICHHS.

2. Dusnyeckue OpuOoOpsl H TpoLenypa mpsaMeIX usMepeHuiy aHAJIOrOBBIM U
HUQPOBBIM IpHOopoM.

Jabopamopneie Pabomet u onvime,

1. Onpenenenue nensr nenemnus HIKaJIbl H3MEePUTEILHOro npubopa.

WMamepenue pacerosiaui,

M3mepenue 06béma KHJIKOCTH U TBEPAOro Teja.

Onpenenenne PasMepoB MaJsIx Tej.

H3mepenue TEMIICPATYpBl MU MOMOLIwM KHJIKOCTHOTO TepmMomeTpa u
AaT4MKa TeMIIepaTypsl.

Pazpen 2. IlepBonayanpupre CBEICHHHA 0 CTPOeHHH BelllecTna.

Crpoenne Bemecrsa: aTOMBI M  MOJIEKYJBI, uX pasMepsl.  OmpITer,
AOKa3bIBaIOILME JIHCKPETHOR CTPOCHHE BellecTRa.

HBmwxenne wacruy Beleersa.  CBssb  ckopocty ABIKCHHS 4YacTHy ¢
Temiieparypoii. Bpoyrosckoe ABHXeHUe, nuddyzus, Bsanmoneiictaye JaCTHI]

ArPEraTHLIX COCTOSIHUM BOJIBL,
HAemoncmpayuu.
1. Habmonenue OpoyHOBCKOrO JABHIKEHHUS.



2. Ha6ﬂfoﬂeﬂueﬂmb¢y3nﬂ.
3. Habmoneunue SIBJICHUH, O0BSICHAIOLIXCS IIPATSHKEHHUEM HITH
OTTA/IKHBAHUEM YacCTHI] BellecTRa.

Jabopamopusie Pavomur u oneim,

1. Ouenka AHamMeTpa atoMa  MeTomom PANOB (¢ Hcmomb3oBammenm

doTorpaduir).

2. OnbITl M0 Hab IO KEHMIO TCIITIOBOTO paciupenus razos,

3. OnsITHI 1O 00HapyKeHHIO eiicTRys CHII MOJIEKYJIIPHOIO NPUTSIKeHuS.,

Pasznen 3. Ismokenue u B3aumoaeicreue e,

Mexannueckoe ABHXeHHE. PaBHOMepHoe u HEpaBHOMEpHOe [BMKeHHe,
CkopocTs. Cpenusis CKOpPOCTh TIpu HEPaBHOMEPHOM IBMIKEHUH. Pacuér nytu u
BPEMEHHU NBHKeHuS.

JBiienye uHepr My, 3aKoH wuHepimy. Bsaumoneiicteue ten xax IIPUYHHA
MSMEHCHHUS CKOPOCTH JBHXeHHs Te. Macca kak mepa HHEPTHOCTH Tena.
[InotHocts Bemecrsa. CBa3b m1otHOCTH ¢ KOJIM9eCTBOM Moekyn B CJMHHIIEe
00béMa BemecTsa,

Hemonempayuu,

Habmonenne MEXAHHYECKOro IBUKEHUS Tela.

Hzmepenne CKOPOCTH npsiMonnHeHHOrO JBHIKEHHS.

Habmonenne ssnenns HHEPIIHH,

Habnronenve usmenenug CKOPOCTH NIy B3aumoaeicTBuY Tej.
CpaBrenue mace o B3aUMOIeHCTBHIO Tey.

Croxenue cuu, HalpaBIIEHHBIX 110 OTHOH [IPAMOH.

Jabopamopnuie pabomot u onvimu,

1. Onpenenenne CKOPOCTH paBHOMEpPHOTo JBMKeHMUs (mapuxa B KHUIKOCTH,

S

HaKJIIOHHOH 1mtockocTHy,
Onpenenenne mnotaocTy TBEPIOTO Tera.

4. OnbITsl, ACMOHCTPHUDPYIOIIE 3aBHCHMOCTE PacTsikenns (nedopmanun)
DY XKHHBI OT IIPUIIOKEHHOM CHJTR].

5. OmnsITpl, ACMOHCTPHDYIOIIHE 3aBHCUMOCTE CHJIBl TPEHHUS CKOJIBKEHHS OT
BEca Tena u xapakrepa CONpHKacaromXcsi MOBepXHOCTE;],

Paznen 4. Tasnenne TBEPABIX Tel, KUAKOCTEl H rasos,



Hasnenne. Crioco6y; YMCHDIICHUS U yBeIINYEHHUs aBIeHus. aBnenue rasa.
3aBUCHMOCTD 1aBieHus rasa or o0béwma, Temnepatypsr. Ilepenaua napenus
TBEPABIMHU TellamMu, XUIKOCTIMH U rasamu. 3akon [Tackans. [THeBMaTUYeckpe
MAIINHBL. 3aBUCHMOCTB NaBieHys KHIOKOCTH OT riy6umupl [ HIPOCTaTHYECKUiT
apanoke. Coobiaronmecs cocynsl. 'mapasnuyeckue MeXaHHU3MEL.

Atmocdepa 3emmn u aTMoc(epHoe naBieHue, Hpuunner cymecrropanug
BO3AYIIHOH 060104k Semiy. Oueir Toppuyeny, Hzmepenwne aTMochepHoro
AABJICHUS. 3aBUCUMOCTE ATMOC(EPHOro NaBlieHUs oT BBICOTBI Hall ypoBHeM Mopsl.
[puGopsr s M3MEPEeHHS aTMOC(EPHOro naBeHus.

HedicTBre sxunkoctu u a3a Ha MOrpy)EHHOEe B HUX Telo, Berrankusaromag
(apxumenoBa) cuia. 3akon Apxumesa. [Tnasanne e, Bosnyxomnasanye.

Hemoncempayuu,

1. 3aBMCHMOCTE JaBiIeHns rasa OT TEMIIEpaTypHI.

2. Ilepenaua nasnenus KUIKOCTBIO H ra3oM.

3. Coobmaronmecs COCYIBI.

4. I'maopasnugeckuit Ipecc.

5. IlposiBienue neitcTaus aTMOC(EPHOro faBaeHus.

6. 3aBHCHMOCTS BBITAIIKMBAIOLIEH CHIIBI OT 06bEMa NIOrpy»€HHOH YacTy
TCJIa ¥ MJIOTHOCTH JKUIKOCTH.

7. PaBenctro BBITAKMBAIOILEH CHIIBI Becy BBITECHECHHOM JKMIKOCTH,

8. Ycnoue miasanms Ten: [/IaBaHHE WM MOTPY’KEHHe Tey B 3aBHCUMOCTH
OT COOTHOLICHUS ITIOTHOCTE! Tena 1 KUIKOCTH.

Habopamopneie pPabomot u onsime.,

1. Hcenemopanue 3aBHCHMOCTH Beca Tesa B BOjie oT 00bEMa NIOrpyXEHHOI B
KHIKOCTb 4acTH Tejla,

2. Onpenenenne BLITAIKUBArO111e}] CHIIBL,  neHcTByromeii na TeJo,
[IOTPYKEHHOE B KMUIKOCTE.

3. llposepxa HesasucumocTy BRITAJIKUBAIOIIEH CHITEI, ACHCTBYIOILEH Ha Teno
B JKHIIKOCTH, OT Macchl Teja.

4. OnbITh!, ACMOHCTPUDYIOIIHE  3aBUCHMOCTE BBITAJIKUBAIOLIEH  CHITBI,
ACHCTBYIOIIEH Ha Teno g KUIKOCTH, OT 00BéMa NOrpy>k€HHOH B
KUJIKOCTB YaCTH TeJla M OT MI0THOCTH KUIKOCTH.

5. Koncrpyuposanne apeoMmerpa  uau KOHCTpyHpoBanwe nogku p
OllpesieieHue eé I'Py30110abEMHOCTH.

Paszxen 5. Pagora u MOWIHOCTD. JHeprus,

Mexanunueckag pabdota. Mommocrs,

Ipoctele  Mexanmsmpr: PBIYar, OJIOK, HakKJIOHHAas T1ockoceTs,  [IpaBuio

PA4BHOBECHS pbryara. [Tpumenenue NMPaBUIIa pPAaBHOBECHS phlyara OJcKy.



«3o050T0E lIpaBHUIIO»  Mexanuky. KITT npocreix MEXaHH3MOB. [IpocTeie
MEXaHU3MEI B OBITY U TexHiike.

Mexanuueckay SHEprus. Kunerwyeckas NIOTeHLHANbHAY  dHeprus,
IIpeBpamenye OZHOrO BH/la MexaHUYeCcKoj SHEPTHH B Ipyroif. 3akoy COXpaHeHUs
SHCPI'MH B MeXaHHKe,

Aemoncmpayuu,

1. Ilpumepsr npocTaix MEXaHHU3MOB,

Havopamopupie pabomot u onvimp,

1. Onpenenenne PaboThl cHiTBI Tpemms TIPH PaBHOMEDHOM IBMKEHMH Tena

10 rOpPH30HTaNBHOI] [IOBEPXHOCTH.

2. Hccnenosanue YCIIOBHH paBHOBeCHs prryara,

3. Msmepenwne KIT/I Haktounois IJIOCKOCTH.

4. Usydenne 3akxona COXpaHeHHs MEXaHUYeCKol SHEPIuu.

8 KUIIACC

Pasnen 6. TemoBpre SIBJICHHUS.

OcHoBHBIe TTOJIOKEHUS] MOJICKY IAPHO-KUHE THYe CKOl TCOPDHH  CTpoeHus
Bemecrsa. Macca u pa3Mepsl atomos u MOJIEKyIl. OmbITsI, OATBEpKNaorie
OCHOBHBI€ ITOJIOKEHUS MOJIEKY IIPHOKHHE THYeCK O} TEOPHH.

Mopenu TBEP/OTO, XUAKOro u ra3000pasHoro  cocrosuuii BEIIIECTRA.
Kpucramnuueckye p aMopdHkIe Teja. Ob®sicHenue croiicrs Ta3oB, XXUOKOCTeH |

dacTul. BHyTpennss SHEprus. Cnocobbl u3Menenms BHYTPEHHEH sHepruu:
TeILToNepe jaya U COBeplIeHue padoTsL. Buer Teronepeayy:
TeIIONPOBOAHOCTS, KOHBEKIHS, H3Tyyenye.

Konuuectso remmory;, Y nensHas TeITIOEMKOCTE BelecTss. Tennoobmen u
TCIIOBOE  paBHOBecue, YpaBHeHHe  TemnoBoro Oananca. ITnasnenue u
OTBCPNI€BaHHE  KpHCTAITHYecKux BEIIECTB. ViemsHas Teryiora IITaBJICHUS,
HapooﬁpasoaaHHe H KOHJIeHcalus, Hcnapenue. Kunenne. Ynensuas temiora
1apoobpasoBanusy. 3aBHcuMocTE TEMICPATYPLl  KHIeHHsT oT aTMocdepHoro
JaBIICHHUS,

Bnaxnoctp BO3/1yXxa.

OHeprus Toruza, Y nenbuas tennora Cropanmus.

Hpunmuner pagorss TCIUIOBBIX JnBHraTejei; KITJl rennosoro JABUraTes.
TennoBrie nBurareny 4 3alliTa OKpyIKaromweit cpepr,

3akoH coxpanenus i NMPEBPALEHNs SHEPIUY B TermIoBsx npolueccax.

Aemonempayuu,

1. Ha6aronenne OpoyHoBckoro ABHIKEHHA.



HaGmonenue AUQhy3Hm,

Habmonenne asnenmi CMa4YuBaHUs U KallMITISIPHBIX SBIEH Ui,
Habmogenue TCII0BOTO pacumpenns rey,

MsMenenne namnenus a3a Npu u3MeHeHuM 06béMa y HarpeBaHuu Wy
OXJTAXK/ICHHH.

IlpaBuna H3MEepeHus Temneparyper,

Bujie TeIIonepeayy.

Oxmaxnenne TIPH COBepIIeHHH paboTE,

Harpesanue npu COBCPUICHHH PaGOTHI BHENIHUMK CHJIaMH.

. CpaBHenue TeITIOEMKOCTeH pazuyypx BellIeCTB,
. Habmonenue KUITEHHS.

12.
13.

Habmonenue IIOCTOSIHCTBA TeMIIEpaTypsl IIPH IIJIaBJIEHHH.
Monenu TETUUIOBBIX ABUraTelell,

ﬂaﬁopamapnwe pabomot u onvim,

1
2.
2

10.
11.
12
13.

w

Onpenenenue AABIICHUSA BO3/1yxa B 6aione LITIpHIIA.

OnbiTel, ACMOHCTPHPYIOIINE 3aBHCHMOCTE AaBIICHHS BO3MyXa OT ero
00b&Ma 1 Harpepams HITH OXJIaXIeHHS,

Iposepka runoress; JTMHEWHOH 3aBHCHMOCTH ATHHBI CTOJIOMKA XKUIKOCTH
B TepMOMeTpHyeckoii TpyOKke or TEMIIEpaTypElI.

Ha6moenne H3MCHEHMsS BHyTpeHHej PHEPrHN Tena B pesynsrare
TeIIonepeaqu u paboTh! BHEImHuX CHIIL.

Hccrnenopanue ABICHUS  TennoobMena npw CMCIIMBAHHH XOJOHOH W
ropsiyeii Bo/bI.

Onpenenenne KollmiecTBa  Temnotsl, IIOJTy9eHHOrO  Bojoit opu
TEIJ1000MeHe ¢ HarpeTeiM MeTamnueckum UHTIHHIpOM,

Onpenenenue YACIBHOH TeTUIOEMKOCTH BelllecTRBa.

Hccnenosanue fiponecca ucnapennus.

Onpenenenne OTHOCHUTEBHOM BIakHOCTH BO3/IyXa.

Onpejenenne YACTBHOH TEILIOTHI IIaBIeHus JIpJ1a.

OnekTpusanus e, Ba pona JJIEKTPUYECKUX 3apsioB, Bsaumoneiicraue
3apSKEHHBIX  Tel.  3akon Kynona (3aBHCHMOCTE  crp B3auMoieiicTBug
3aPAXKCHHBIX TEJI OT BEUYHHE] 3apsIOB M pacCTOSHUS MEXIy Tenamu).

Ditektpryeckoe mose. Hanpsxénrocts JJICKTPUYECKOrO 1o, [Mpunuun
CYUCPIO3NIINY 3TTeKTpHYecKux nosiei (Ha KayecTreHHOM YPOBHe).



Hocurenn SIICKTPHYECKHUX 3apsiioB. DileMeHTapHbIiH SJICKTPHYECKHH 3apsi.
Crpoenme  aroma. IIpoBoxnukun n AMINIEKTPHKH.  3aKOH  CoXpaHeHws
3JICKTPHYECKOr o 3apsija.

OnekTpudeckuii Toxk, Yenosus  cymecrsopanug JIIEKTPUYECKOr0 TOKA.
Hcrounnku moctosumoro Toxa. [leiicTBust snekTpuueckoro TOKa (TemwioBoe,
XMUMUYECKOe, MarHUTHOE), ONeKTpuYecKuii Tox B KHUIKOCTAX W razax.

DJIeKTpuyueckas mens.  Cuma  Toka. DIIeKTpHYecKoe HanpspxeHue.
Conporusnenne [IPOBOJAHUKA. Y ienbHOE CONPOTHB/ICHHE BellecTsa. 3akon Oma
ATS ygacTka  meny. Hocnenosarensuoe u lapajienbHOe  coenmHeHuHe
[IPOBOAHHKOB.

Pabota u wmommocrs SJICKTPHUYECKOTO TOKa., 3akoy Jokoyns—Jlena.
DlleKTpHYecKHe ey u norpedurenu SJIEKTPUIECKOM dHepruu B ObTy. Koporkoe
3aMbIKaHMe.

I[locrosinuele  marmmre, Bsaumoneiicraue IIOCTOAHHBIX  MarHUTOB.
Maruurthoe nose. Maruutroe nose 3emuy u €0 3HaYEHHUE /I XKU3HH Ha 3emie.
Omeir  Dpcerepa, Maruutaoe noje HICKTpHieCKoro  Toka. ITpumenenue
VICKTPOMAaTHUTOB B TexHuKe. JleiicTBre MATHUTHOTO IIOJISL HA IIPOBOJHUK C TOKOM.
OnekTpoaBHraTe s MOCTOAHHOrO TOKa. Mcmosnb3oBanme JJIEKTpOABUTaTENICH B
TCXHUYECKHX yCTPONCTBAaX U Ha TpaHcnopre.

Oneirer Gapanes. Spienye SICKTPOMATHUTHOH HHAYKIMH, ITpaBumno Jlenna.

BHeKTporeHepaTop. Cnoco6sr NOJIy4YeHus JIEKTPHUYECKOMH SHEPrHH.
OneKTpocTaHMY Ha BO300OHOBJIS€MBIX HCTOYHHKAX SHEPIHUH.
Hemonempayuu.,

OJeKTpu3anus ey,

1
2
3. YerpoiieTBo u neficTaye 3JIEKTPOCKOIIa.

4 SHeKTpOCTaTquCKaH UHAYKLHS,

5. 3akoH COXPaHEHUS JTEKTPUYECKUX 3apA0B.

6. IlpoBoguuku u AUDJIEKTPHKH.

7. Moznenuposanue CHIIOBBIX TMHUH 3JIEKTPHYeCcKOro I10JI41.

8. HMcroynuku IIOCTOSTHHOTO TOKA.

9. MeticTBug SJIEKTPHYECKOIO TOKA.

10. DIIEKTPUYECKHI TOK B KHIKOCTH.

11. I'a30BBb1it paspsiy,

12. 3smMepenne cumer Toka aMIepMeTpoMm.

13. MU3mepeHue JJICKTPUYECKOro HANpsSIKeHUs BOJIbTMETPOM.

14. PeocraT 1 marazug COIPOTHBJIEHHIA,

15. B3auMmoneiicTeue IIOCTOSAHHBIX MarHUTORB,

16. Mogenuposanue HEBO3MOXHOCTHU pasjenequs TTIOJIFOCOB MarHUTA.



17
18
19
20
21
22
23
24

25

. Monenuposanme MarHUTHBIX T10JIeH TOCTOSHHBIX MarHMTOB.

. OnsIT Dperepa.

- MaruuTHoe none toxa, OIEeKTPOMArHuT.

- eficTBHe MaruuTHOrO Mo Ha IIPOBOJIHUK C TOKOM.

. DJIeKTpoABUTraTes IIOCTOSIHHOT'O TOKA.

. Uccnenosanue spnenys JIICKTPOMAarHUTHON WHIYKIHH,

. OnbITer Dapajes.

. 3aBHCHUMOCTH HAIIPABIIEHUS HMHIAYKIHOHHOIO TOKa OT ycnoBuii ero
BO3HUKHOBEHHS.

: 3JI€KTp0FeH€‘paTOp ITIOCTOSIHHOTO TOKa.

Jlabopamopueie pabomer u onsime,

1.

O v s w

10.
1.

12.

13.

14.
15.

16

Onertel  no  maGmonenuro JICKTPU3AUMK  TeT WHAyKuMel u npu
COIIPHKOCHOBCHHH.

Hccnenosanne neficraug JJICKTPUYECKOr0 I0JIs Ha IPOBOJHUKH U
JAUBIIEKTPUKH.

C6opka u npoepka pabore anekTpuyeckoif nemy ITIOCTOSIHHOTO TOKA,
Hsmepenue u Perynuposanue cumsl Toxa.

Hsmepenne u PETyIMpOBaHKe HaNpsKeHMs.

Hccnenosanue sasucumocty CHIIbI TOKa, Miyliero yepes Pe3HCTOp, OT
CONPOTHBICHHS pe3ucTopa u HAMPSKEHUS Ha pesucTope.

OmnbITel, AEMOHCTPHPYIOLIHe 3aBHCHUMOCTE JJIEKTPHYECKOro
COIPOTHBIICHHS NPOBOAHHMKA OT ero AJMHBL,  IUIOINaAM Tonepeynoro
CEYEHHS U MaTepuasa,

COCTMHEHHH /IBYX PE3HCTOPOB.
[posepka IIpaBuIa s CHABI TOKa TIpH  napajiensHOM coemHHEeHUK
PE3UCTOPOB.

Onpenenenne paboTsl 3JICKTPHYECKOro ToKa, HIYIIEro yepes pesnctop.
Omnpenenenne MOIIHOCTH  3JIeKTPHYECKOro TOKa, BBIJENsSEMOl Ha
pesucrope.

Uccnenosanue 3aBHCHMOCTH CHJIBI TOKa, HIYIIETO Yyepes JaMIIOYKy, OT
HalpsOKEHUS Ha Heid.

Onpenenenne KIIJI narpeparess.

Hccnenopanue MarHuTHOrO B3aUMoOelcTBIS IIOCTOSIHHBIX MarHUTOB,
H3yyenne MAarHuTHOIro oy [IOCTOSSHHBIX  MarLuToB IIpH  ux
o0bevHeHNN U paszenesun.

. Mccnenosanue JIeHCTBHS JJICKTPHYECKOr'0 TOKA Ha MariuTHYIO CTpeJiKy.



17. OnbITHI, JICMOHCTPUDYIOIIME  3aBHCHMOCTD  CHITE] B3aHMO/1eCTBUS
KaTyIUKH C TOKOM M MarHHTa OT CHJIBI TOKa H HaIpaBIeHHWs TOKa B
KaTyIke,

18. Usyuenue nelcTBus MaruuTHoro TI0JIs1 Ha IPOBOJHMK C TOKOM.

19. Konerpyuposanue u usyuenme paboTsI snekTponBHraTesns,

20. amepenue KI1J] 9JIEKTPOBUIaTeIbHON YCTAHOBKH,

21. OnmEITEl 10 MecenoBaHmIo ABICHUS  SJIEKTPOMATHUTHON HMHIYKIMK:
MCCIICI0BaHNe H3MEHeHHH 3HAYeHHs u HallpaBJICHUs. WHIYKLMOHHOIO
TOKa.

9 KJIACC

Pasjien 8. Mexannueckue SIBJICHHH.

Mexannueckoe npmienue. Marepuansnasi  Touxa, Cucrema orcuéra.
OTHocuTenbHOCTD MEXaHHYECKOI0 JBMIKEHHS. PaBHOMepHOe npsaMommHeiinoe
ABHKEHHe. HepaBHOMepHOe IPSIMOJIMHEHOE NBUIKEHMUe, Cpenssis u Mraosennas
CKOPOCTE TeJ1a nipu HepaBHOMEpHOM JBHKEHHH.

Yckopenue. PaBHoyckopennoe NIPSMOJIMHEHHOE IBHXKEeHHe., CBobozaHoe
majnenue. Oneite! [agmnes.

PaBHomepﬂoe ABIKCHHE 110 OKPYKHOCTH. Ilepron u yacrora oOparnenus.
Jluneitnas u yriopas CKopocTH. LleHTpocTpemuTenpoe YCKOpeHue,

[lepBsiit 3axon HeioTona, Bropoii 3akon Herorona, Tperuit 3axon HeioToua.
[puHnun CYNEPIO3ULIUH CHII,

Cuna ynpyrocru. 3akon I'yka. Cuna tpenns: cuna TPEHHUS CKOJIbKEHHUs, CHIIa
TPCHUA TIOKOS, IpyTHe BUILI TPeHuUs.

Cuna tsxectn u 3akon BCCMHPHOT'O TArOTEHHS. Yckopenne cBo6oaHOroO
nanenus. JIBukeHue mianer BOKpyr Connua. Ilepsas KOCMHYecKass CKOpOCTb.
Hesecomocts 1 IICPErpy3KHu.

OHEPIUH.
Hemonempauuu,
1. Habmonenue MCXaHHYECKOT0 NBHKEHHUS Tena OTHOCHTEJIBHO pa3HBIX Te
OTCYéTa.



o v oA w

9,

10.
L1
12.
13.
14.
15
16.

CpaBHenue nyreii u TPACKTOPHH ABHXEHHSI OJHOIO M TOro e Tella
OTHOCHTEJILHO Pa3HBIX TeJI OTCYéTa,

H3mepenne ckopocty u YCKOPEHHS IPSMOJIMHERHOTO IBUIKEH S
HMccrnenoanue TIPU3HAKOB PaBHOYCKOPEHHOT'O IBHIKCHHS.

Habmonenve nemxenus tea I10 OKPYKHOCTH.

Habmonenne Mexannueckux SIBIICHUH, IIPOMCXOAAIINX B CHCTEME OTCYéTa
«Tenexkay npH  e€ paBHOMEpPHOM i YCKOPEHHOM  JIBMKEHHUH
OTHOCHTEIBbHO KabuHeTa (GU3MKHy.

3aBHCHMOCTE YCKOPCHHS T€Jla OT Macchl Teja H JACUCTBYyIOUIEH HA Hero
CHUJIBL.

Habmonenue PaBCHCTBA CHIT IPH B3aUMOIeHCTBHY Tell.

Msmenenue Beca Tena [IPH YCKOPEHHOM JIBM)KEHUM.

Ilepenaua ummynsca IIPY B3aMMOJAEHCTBHY Tel.

IIpeobpazosanmus SHEPTHH IIPU B3aUMOJECHCTBHUH TeJl.

Coxpanenue ummyiisca IIPH HEYIIPYTOM B3aUMONEHCTBHMU.

Coxpanenue HUMITyJIbCa 1ipu abCcomroTHO YHIPYTOM B3aUMOJIEHCTBHH,
Hab6motenue peaxrusnoro JBHIKEHHUS,

CoxpaHenne Mexanuueckoi JHEPrUH IIpU CBOOOIHOM MajeHHH.
Coxpanenne MEXaHH4YeCKOH YHepruu [IpH IBHXKEHUH TeJla O] 1eHCTBHEeM
IPYKHUHEL,

Jlabopamopueie pabomst u onsvime.

i,

Konerpynposanue tpakra g PasrOHa ¥ NanbHelIero pasHOMepHOro
ABHKEHUS IAPUKA HIIH TEJIeIKKH.

Onpenenenue cpemeii CKOPOCTH CKOJbXeHUs Opycka HIM IBHIKeHUs
HIapyKa 110 HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenne yckopenus tema [IpH PaBHOYCKOPEHHOM ABHKGHHH [0
HaKJIOHHOH MJIOCKOCTH.

HcenenoBanue sasucumocty TIYTH OT BPEMEHH IIPH PaBHOYCKOpEHHOM
ABHIKEHHUH 0e3 HavasbHOi CKOpOCTH.

IlpoBepka rumoressr: ecin lIPY  paBHOYCKOPEHHOM JIBHKEHHH Ge3
HA9aJIbHOH CKOPOCTH IyTH OTHOCSTCH Kak PAN HEYETHBIX YHucen, To
COOTBETCTBYIOMIHE IPOMEXKYTKH BpeMeHH OJTHHAKOBEI.

Hccnenosanne 3asucmmocty CHILI TPEHHS CKONBXKEHHMS OT CHJIE
HOPMaIbHOIO JaBIeHHS.

Onpenenenune K03 duumenTa Tpenns CKOJIb)KEeHHs.

Onpenenenne sxécrkocty IIPYKHHBI.

Onpenenerne paGoter cupr TPCHUS TIPM PaBHOMEPHOM JBHKEHHH Tena
110 FOPHU3OHTAIBHOM [10BEPXHOCTH.



10. Onpentenierne  paGoThl  CHIIE] YHOPYTOCTH TIpH MOABEME rpysa c
MCTIOIE30BAHNEM HENOIBHXHOTO M MOABHKHOIO 010K 0B.

11. M3yyenwne 3akona COXPaHEHHs SHEPIUH.

Pazgen 9. Mexaunueckue KO/Ie0AHHS U BOJIHBI.

Konebarensnoe neuskenue, OcHoBHble XapakTepucTky KoneOanuii: nepuopn,
HacTora, aMIutuTya. Matemaruyeckuii u IPYXHHHBIH MastHukH. [IpeBpamenye
SHCPIUH IIPU KOJ1e0aTeIbHOM ABHIKEHUH.

3atyxalomme  kosje6anus, Beiysxnennsle  koneGanus, Pe3onanc.
Mexanuveckie  BoHEL CaoiicTBa  Mexanmyeckux BOJIH. [IlIpomonbHble
HMONEpeYHble BONHBL JINMHA BOTHBI g CKOPOCTE €€ pacnpocTpaHeHus.
Mexanudeckue Bonus B TBEPZIOM Telle, CeHCMUYEeCKHe BOTHEL

3Byk. ['pomkocTs 3BYKa M BeIcoTa ToHa. OTpaskenue 3Byka. Mudpassyk u
YIbTpa3ByK.

HAemoncmpayuu.

1. Habmronenne KoneOaHuii Ten 104 NEHCTBHEM CHJIBI TAXECTH W CHIIBI
YIPYTOCTH.

Habmonenue kose6anmis TPy3a Ha HUTH U Ha NPY’KUHe.,
Hab6monenue BBIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.
Pacnipocrpanenue HMPOZNOJIBHEIX H MOIEPEYHBIX BOIH (Ha MOJIeNIN).
Habmonenue 3aBucumocty BBICOTHI 3ByKa OT YaCTOTEI.
AKYCTHYECKHI pe3oHaHc.
Hadopamopnvie pasoms: u ORbIMbL.
1. Onpenenenve wactoTsr u lleproa  xonebaHMil MaTeMaTHYecKoro
MasiTHHKA.
2. Omnpezenenue 4acToTs! 1 lIepHosa KonebaH il Py KUHHOrO MasSTHHKA.
3. Hccuenosanue 3aBHCUMOCTH NEPHO/Ia KoJIeGaHumii IIOABEIIEHHOI'0 K HUTH
I'Py3a OT JJIMHBI HUTH.
4. Hccnenosanue 3asucumocty lI€pHOaa KOIeOaHMit IPYXUHHOTO MasTHHKA
OT Macchl rpysa.
5. llposepka HesaBucHMOCTH liepuoaa Konebanuit rpysa, moxsementoro k
HHUTH, OT Macchl rpysa.
6. OmnbIThI, ACMOHCTPUPYIOIME  3aBHCHUMOCTE NIepHoaa  KojebaHwmii
IIPY>XKHHHOT'O MasiTHUKA OT MacChl 'Py3a " XECTKOCTH NIPYKHHBI.

7. Mamepenue yckopenus CBOOOHOTO MajeHus.

Paszen 10. JIEKTPOMATHHTHOE MoJTe 1 IIEKTPOMArHHTHLIE BOJIHBI,

DJleKTpOMareuTHOEe  moje., OIIeKTPOMAarHuTHEIE  BOJIHEL, CaoiicTBa
JJICKTPOMArHUTHBIX BOJH. I[llkana SJIEKTPOMarHUTHBIX BONH. Mcnonb3osadme
HIEKTPOMarHUTHBIX BOJIH /7 COTOBOI CBS3I

I I N



DIIeKTpOMaruuTHas fipupona csera. CkopocTs cBera. BonHOBBIE cBOjicTRA
CBeTa.

Hemoncmpayuu,

1. CBOWCTBA JIEKTPOMArHHTHBIX BOJIH.

2. BonHOBEIe cBolicTBRa cBeTa,

Jabopamoprsie paéomut u onvinw:,

1. Msyuenwme cpoitctn S/ICKTPOMArHUTHBIX BOJIH C MOMOIIBI MOGHIBHOIO

TejedoHa.

Paspen 11. CeetoBbie siBirenus.

JIyueBast  momens  cgera. Uctoynnku  caera. [pamonuneitnoe
pacipocTpanenue ceera. 3at™Menns CosHna u Jlynst. Otpaxenue ceera. ITnockoe
3€pKalio. 3aKOH OTpaskeHUs CBeTa.

Ilpenomnenue ceera. 3axon fpenomnenust cpera. IlomHoe BHyTpennee
OTpaXeHHe cBeta. Mcmons3oBaHe moHOrO BHYTPEHHEr0 OTpaK€HUS B
ONTHYECKUX CBETOBOJAX.

JIvaza. Xom nyueit B jumze. Ontuyeckas cucrema ¢oToanmnapara,
MHUKpOCKOma M Teieckoma. IJ1a3 kak onTwueckas cucrema. bimzopykocts wu
JaTbHO30PKOCTb.

Pasnoxenmwe 6Gemoro ceera s crexktp. Omeitel Hetotona. Croskerue
CHEKTPATBHBIX 1[BeTOB. Jlicnepcus caera.

Hemoncmpayuu.

1. Ilpssmonuneitnoe pacrpocTpaHeHHe cBeTa.

2. Orpaxenue cBera.

3. Tlonyuenue uzobpasxenuii TIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajiax.

4. Ilpenominenue caera.

5. Onrtuyeckwuii cBeToBO..

6. XoJ Jyu4eii B cobuparoneii muuze.

7. Xoz Jydeii B paccenBaromedi uuse.

8. Ilomyuenne usobpakenuii ¢ [IOMOIIBIO JIHH3.

9. Ilpunuun geictus (oroanmapara, Mukpockomna u TEJIECKOIIa.

10. Mopaens rnaza.

11. Pasnoxenue Gemoro cera B CIIEKTP.

12. ITomy4enue 6enmoro cera IIDH CIIOXKCHHUH CBETa PA3HBIX IBETOB,

Jabopamopusie pabonmwt u onvime,,

1. Hccnenosanue 3asucumocty YIIa OTPaKCHHs CBETOBOIO Jyya OT yriia
aJieHuUs.

2. Msyuenme xapaxrepuctux M300paXeHHs MpeaIMeTa B II0CKOM 3epKaie.

3. Hccenenosanue 3aBucumocTy YIIa IIPeIOMIIEHHs! CBETOBOI'O Jlyya OT yIia
Ta/ICHNS HA FPAHHUIIE KBO3YX—CTEKIION.



4. Ilomydenue usoGpaenuii ¢ [IOMOIIEIO COOUPAOIIEit JIMH3HL

5. Onpenenenue (hoKycHoro paccrosuus u ONTHYECKOH CHUJIBI cOGUparomieit
JIMH3BI.

6. OnsITHI 110 pasnokenmio Georo CBETa B CIIEKTP.

7. OmerTel 110 BOCIIDHATHIO 11BE€Ta NpeaMeTos lIpH ¥X HaOJIOAEHHH 4Yepes
LIBETOBbIE (DUIBTPBI.

Paznen 12. Ksanrosbie sipienms.

Omprter Pesepdopna u TIlaneTapHas Moxens atoma. Mogens atoma Bopa.
Hcenyckanue u noromenne CBETa aroMoM. KBauTel. JIuHeluaTe CITEKTPBI.

PagnoaktuBHoOCTS. Anbpa, Gera- u TamMma-usinyuenus. CTpoeHne aToMHOro
Alpa. HykinoHHas Mopens  aToMmHoro anpa.  Mzorombl.  PajimoakTHBHEe
pespaitenus. [Tepuon nonypacana atomusx szep.

Snepuble peaknun. 3axons COXPAHEHHS 3apsI0BOr0 M MAacCOBOIO YHCel.
OHEeprusi CBA3M ATOMHBIX anep. Cs3b Maccel u OHEpruu. Peakumm cmuTesa u
ACJIeHus siep. Mctoynuky sHepruu Connua u 383,

Jnepras snepreruxa, HeicTBus panmoakTHBHEX M3IIyYeHUH Ha >XUBLBIE
OPIraHU3MBEI.

Hemoncmpayuu.

1. CuexTps! usnyuenus u TIOTJIONIEHHSI.

2. CHeKTpBI pa3IHYHbIX Ta308.

3. Cnextp Bomoposa.

4. Habmonenue tpekos s Kamepe Bunscona.

5. Pabora cuérymka HOHHM3HMPYIOUIMX U3JTydeHHi .

6. Perucrpanus usnydenns TIPUPOZHBIX MUHEPAIIOB H IIPOLYKTOB,

Jabopamopneie pasomsr u ORbIMbBL,

1. Habmonenue critommsix u JIMHEHYATEIX CIIEKTPOB H3JTyYeHHS.

2. Hccrnenosanme Ttpekos: U3MEpeHHE SHEePrHHM YacTHIbl 110 TOPMO3HOMY

myTH (110 ororpadusm).

3. Msmepenue paguoaktusnoro bona.

HOBTopnTenbuo-oﬁoﬁmammHﬁ MO/1YJIb.

HOBTopHTeano—o6o6malomHﬁ MOZyJIb Npe/JHa3HaYeH s CHUCTEMaTH3al[UH
H  obobwenns  npemmertoro COJIepXKaHHUd W  OmbITa ACSATENIBHOCTH,
IPHOOPETEHHOTO NpH M3YYCHUH BCEro Kypca (Gu3MKH, a Tarske JUIs1 IOATOTOBKHU K
OCHOBHOMY  roCyapCTBEHHOMY OK3aMeHy mno ¢usuke g o0yyaroumxcs,
BBIOPABIIMX TOT y4eGHBbIi IpeJMer.

Ipu m3ydennn namnoro MOJIYJIsl peanusyrorcs u CHCTEMATHU3HPYIOTCS BHIIbI
ACATENIEHOCTH, Ha OCHOBE KOTODBIX obecrieynBaeTcs nocTmKeHue [IPEIMETHBIX H
METANPEIMETHBIX  IJIaHUPYeMbIX pesyibratoB  oGyuenus, Gopmupyercs
CCTCCTBCHHOHAYYHAs IPAMOTHOCTB: OCBOEHHe HayYHBIX METOHOB HCCIIeIOBAHUS



ABICHUH TPUPOIBI M TeXHUKH, OBJIAZICHHE YMEHHUSAMH OOBICHSTE usngeckue
ABIICHUS, NPUMEHSS [OJTy4YeHHble SHaHHA, pelaTh 3a7a4d, B TOM yYmcje
Ka9CCTBEHHBIC U SKCIIEPUMEHTAJIbHEIE,

Ipunimnmuansho ACATETBHOCTHBIN XapakTep JaHHOIO pasniena peanusyercs
338 C4€T TOro, 4YTo O6yuaOmHecs BBUIOTHSIOT 3allaHusl, B KOTODBIX MM
[pejaraercs:;

Ha OCHOBE mOSYYEeHHBIX 3HAHWI PaCIlO3HABaTb M HAYYHO OOBICHITE
du3MYecKHUe sBIeHus B OKpY’arolle Npupo/e U NOBCETHEBHOM KHU3HU;

HCIIO/IE30BaTh HAyYHbIE METObI HCCIIEI0BAHMS HU3HYeCKHX SBIeHHMIL, B ToM
HCJIC JUIA IPOBEPKHU THIIOTE3 | HOJTyHCHHS TEOPETUYECKUX BBIBOJIOB;
OOBSCHATE HAYYHBIE OCHOBK] HaubosIee BaXHBIX JOCTHKEHMUI] COBPEMEHHEIX
TEXHOJIOTMH, HallpUMep, MPAKTHYECKOro HCIIOTb30BaHHUs PA3IMYHBIX UCTOYHHUKOR
PHCPIUH Ha OCHOBE 3aKOHa NpeBpalleHus! U COXPaHCHMA BCEX M3BECTHBIX BHIOB
SHEpPruH.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSI ITPOTPAMMBI 110
PU3BUKE HA YPOBHE OCHOBHOI O OBIIEI'O OBPA3OBAHUSI

Msyyenue dusuku na YPOBHE OCHOBHOTO 00111ero 06pa3zosamms HallpaBJIeHO

Ha JIOCTHKEHHE JTNYHOCTHBIX, METalPEIMETHBIX U MPeAMEeTHBIX 00pa3oBaTenbHEIX

Pe3yJIbTaTOB.

B pesynsrare msyuenns (u3uKY Ha ypoBHE OCHOBHOrO o01ero o6pazosanus

y obyuyaromerocs OyayT chopmuposans: CICNYIOLIME THYHOCTHEIE Pe3yJIbTaThl B

4acTH:

* 1) narpmornyeckoro BOCIIHTAHHSH:

* - IpOsBJICHHE MHTEepeca K UCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOI]
(usuyeckoit Hayku;

* -~ LCHHOCTHOE OTHOLICHHE K JOCTHKCHUSAM poccuiickux YUCHBIX-(QH3HKOB;

* 2) rpamaanckoro u AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

* - TOTOBHOCTE K aKTUBHOMY YYaCTHIO B 00CyXIeHUH 00IIecTBeHHO 3HAYUMBIX U
ITHYCCKHX IpoOJIeM, CBI3aHHBIX ¢ TIPAKTHYECKUM TNIPUMEHEHMEM OCTIIKEHMUit
bu3nKky;

* - OCOSHaHHE BaKHOCTH MOPANBHO-3THYECKUX [IPHHIIMIIOB B JI€SITEIBHOCTH
Y4€HOro;

* 3)ocrernyeckoro BocnuTanms:

* - BOCIIDHATHE 3CTETHYECKHUX KAYeCTB u3nYecKoit Hayku: ed FapMOHHUYHOIO
TOCTPOCHUS!, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

* 4) uennoctu Hay4ynoro NO3HAHHUSA:

® - OCO3HaHWE ILEHHOCTH (U3UYECKOI HayKH KaK MOIIHOIo HHCTpYMEeHTa
lTIO3HAHHUs MHMpPa, OCHOBBI Pa3BHTHS TCXHOIOTUH, BakKHeliIe COCTaBJIAIONIEH
KYJIBTYPBbI;

* - PasBUTHE Hay4YHOI T0003HaTeILHOCTH, UHTEpeca K HCCIIel0BATENbCKOI]
ACSTENIbHOCTH;

* 5) dopmupoBanus KYJBTYpBl  310poBbA IMOUHOHAJIBHOI'O
Onaromosyyms:

® -~ OCO3HaHHWE HEHHOCTH 6e30mnacHoro obpa3a xu3Hu B COBPEMEHHOM
TCXHOJIOTHYECKOM MHpe, BaKHOCTH MpaBUT O€30aCHOr0 IOBeneHHs Ha
TpaHCIiopTe, Ha Aoporax, c JICKTPHYECKHM M TEIIOBLIM obopynoBaHuem B
AOMALITHUX yCIOBHSAX;

* - CHOPMHPOBAHHOCTH HaBHIKA peQuekcun, npusHaHue cBoero npaBa Ha
OLIMOKY W TaKOTO e lIpaBa y JIpyroro yesiaoseka;

* 0) Tpy1oBoro BocnuTanus:

® - 8KTHMBHO€ y4YaCTHE B pelIeHUH MPaKTHYeCKUX 3ama4y (B pamkax CeMbH,
00pazoBarenpHO OpraHusallik, ropoja, Kpas) TeXHONOrWyeckoif u



COLlMaIbHOM HAlIpaBI€HHOCTH, TPeOYIOIUX B TOM YHCIIE U (U3HYECKUX
3HAHUI;

® - MHTEpEC K IpaKTHYeCKOMy H3YYEHHIO Npodeccuit, CBI3aHHEIX ¢ Gu3uKoi;

* 7)3Koj0ruYeckoro BOCIHIHTAHHUA:

* ~ OPVMCHTalWs Ha NpUMeHeHMe (GU3UYeCKHX 3HaHUH JUIA pelleHMs 3amay B
obmacTu  okpyskaromeit CPC/Ibl, TIAHMPOBAHHS IOCTYNKOB H OLUEHKH HX
BO3MOXXHBIX IIOCTIeACTBUE [Ist OKpy>Karomen cpepl;

* - OCO3HaHHEe TI06aIBHOrO XapakTepa 5KONOTMYECKUX NpobieMm u myTel ux
perleHus;

cpeabl:

* - TOTpeOHOCTL BO B3aMMOIEHCTBUM [IPH  BBINIOJTHEHUH WCCNIE0BAHUN H
[IPOCKTOB  (hU3HYecKoi HAIIPaBJICHHOCTH, OTKPBITOCTD ONBITY W 3HAHUSIM
JpYTHX;

* - [IIOBBIIICHHME YPOBHA CBOEH KOMMETEHTHOCTH 4ePe3  NPaKTHYECKYIO
JACATENBHOCTD,

* - NIOTPeOHOCTE B (YOPMUPOBAHUH HOBLIX 3HAHHUH, B TOM YucJie ¢opmynuposars
HJCH, IOHATHS, THIIOTE3BI O DH3HYECKHX OOBEKTaX U ABJIEHHUSX;

* - OCO3HaHHWe NePHUUHUTOB COOCTBEHHBIX 3HAHM H KOMIIETEHTHOCTEH B 001acTH
buznkuy;

* - IUIaHWPOBAaHHE CBOErO pa3BHTUS B TPUOOPETEHUHE HOBBIX (pH3UYECKHX
3HAHWH;

* - CTPEMIICHHE aHAIM3UPOBATH W BBISBIISTE B3aHMOCBSA3H NIPUPOJIEL, OOIIECTRA 1
IKOHOMHKH, B TOM YHCJIE C UCIIOIb30BAHUEM bH3MYeCKNX 3HAHMIA;

* - OLUCHKA CBOMX ZNEHCTBHI C yuérom BIMAHUSL Ha OKPYXKaroIIyro cpeny,
BO3MOXHBIX IVI00AJIBHBIX [TOCTIEICTRHI,

METAINIPEIMETHBIE PE3YJIbTATBI

PE€3YJIbTATBI, BKIIIOYAOIIHE TO3HABATE I bHEIC YHUBEpCalbHble y4eOHbIe [eicTBus,
KOMMYHUKATUBHBIE  yHUBEpCAIbHbIE y4eOHble  pelicTBHsS, PeryisaTHBHBIE
YHUBEpCalbHbIe yyeOHbIe nefdcTRHS.

[losnaBaresbubie YHHBeEpca/lbHbIe yyeOHbIe JelicTBHs

Baaosbxe JIOTH4YeCcKHe ACHCTBHSA:

* BBUBIATE M XapaKTepH30BaTh  CylecTBeHHBIE IIPU3HAKKH O0OBEKTIOB
(saBneHMI);



YCTaHaBINBATh CYIIECTBEHHBIH MPHU3HAK KIacCHGUKAINU, OCHOBAHHS st
00001eH s U CpaBHEHHS;

BRIAIBJIATE 3aKOHOMEPHOCTH M IIPOTHBOPEYUS B paccMaTpuBaeMsbIX ¢akrax,
AAHHBIX ¥ HaOJIOACHHUSIX, OTHOCHIIHXCS K (DH3MYECKIM SBICHHSIM;
BBIABJIATE NPUYHHHO-CJIEICTBEHHBIE CBS3H [pH H3yYeHMH (U3NYecKuX
ABICHUH U TNIPOLIECCOB, [€1aTh BBIBOMbI C HCIIOIE30BaHUEM /€Ty KTUBHBIX
1 MHIYKTHBHBIX yMO3aKIIOYeHUH, BEIIBUIATb FHIIOTE3R! O B3aHMOCBS3X
(usHyeckux BenHumy;

CaAMOCTOATENILHO  BBIOMPATh Croco6  perenus y4eOHOH  (usHyeckoit
3a/1a4i (CpaBHEHME HEeCKOIbKHUX BAPHAHTOB peIleHus, BIOOp Hambolee
TIOAXOMAIIErO € Y4ETOM CaMOCTOSTETEHO BELIC/ICHHBIX KPUTEPHEB).

bazoBrle HCC/IeI0BaTe/IbCKHE IelicTBUS:

MCIOJIb30BATh BOTIPOCHI KAK HCCIIEI0BATENLCKH HHCTPYMEHT [TO3HaHHS;
IIPOBOJIUTE 110 CAMOCTOSTEIHHO COCTaBJICHHOMY ILJIaHy OIIBIT, HECIIOKHBIL
busnyeckuit IKCIICPUMEHT, HeOOJIBIIOE HCCIIeI0BaAHME ¢pu3uyeckoro
ABIICHUS;

OLICHMBATL HA IPUMEHHUMOCTH W AOCTOBEPHOCTH  MH(OPMAIIHIO,
IIOJTy9€HHYIO B X0/Ie UCCIIeI0BAHUS HIIH 9KCIIEpUMEHTA;

CaMOCTOSTEIEHO (DOPMYITHPOBATE 06OBIIEHHS 1 BBIBOJIBI 110 PE3yJIbTaTaM
NPOBE/ICHHOIO HABMOIeHNS, OMIbITa, UCCIIeIOBaHMUS;

[IPOTHO3MPOBATh  BO3MOKHOE  jajibHeiilee pasBuTHe  (uUsHYecKux
NMPOLECCOB, a TAKKe BBIJABUIATh MIPEIIONOKEHHS 06 UX Pa3BHTHH B HOBBIX
YCIIOBHSX U KOHTEKCTaX.

PaGora ¢ undopmanueii:

HPHUMEHSATE Pas/IMYHble METO/IBl, HHCTPYMEHTHI K 3alpOCHI IIPH MTOMCKE U
oTOOpe MHOOPMANMH WM MaHHBIX o Y4ETOM IpEIOXeHHOH y4eOHOiL
dbusnyeckoii 3anaun;

AHAJIM3UPOBATh, CHCTEMATU3UPOBATEL H HHTEPIPETHPOBaTh HHPOPMAIIHIO
Pa3/IMYHBIX BU/IOB M (OPM Npe/ICTaBICHHS;

CaMOCTOATENIBHO  BBIOMpATH ONTHMANbHYI0  (OpMYy IpejcTaBieHus
UHpOpMauu  u WITIOCTPHPOBATE  PElIaeMBble 3a/aui  HeCIOKHEIMM
CXEMaMH, THarpaMMamu, HHOM rpadukoi i ux KOMOHHaLHUSIMH.

KommyHnukatusnpie YHHBepca/ibHbIE YyeOHble 1eiicTBUS:

B Xoze o0cyx/eHus y4ye6GHOro Marepuana, pesybTaToB JabopaTOpPHBIX
paboT u IpoeKTOB 3a1aBaTh BOTIPOCEI 110 CYIIECTBY 0GCYKIaeMOif TeMbl U
BBICKA3bIBaTh WIEH, HalleJIeHHble Ha PCILICHHE 3alauu ¥ mopuepkaHue
OnaroxelareIpHOCTH oOmeHnus;

COIIOCTABIIATE CBOM CYKIACHHS C CYXKICHUSMHU JIDYTHX YYaCTHUKOB
Auanora, oOHapyKUBaTh pasjindue K CXOJICTBO MO3UIIMH;



BBIP2IKATB CBOIO TOYKY 3PEHHS B YCTHBIX K ITHCBMEHHBIX TEKCTaxX;
yOIMYHO NpeCcTaBIATE PE3YJIbTAThI BBIIOJIHEHHOTO GH3HYECKOrO OIIBITA
(okcriepumenta, HCCJIC/I0BaHH, TIPOEKTA);

[IOHUMaTb M  HCIOJB30BATE peUMyIllecTBa  KOMaHAHON  u
MHIMBUIYalbHOH paboTsl npw PCIICHUH KOHKPETHOH (usHueckoi
IpodIeMel;

[IPUHUMATE LIeJTH COBMECTHO ACATCIBHOCTH, OPraHU30BBIBATH JICHCTRUS
o €€ JOCTHKEHUIO: PaclpenensaTs ponu, o6cykaaTh IIPOLIECCHl U
PE3Y/ILTaThl COBMECTHOMH paGoTsl, 00001IaTh MHEHUS HECKOIBKUX Jonei;
BBIITOJIHATE CBOIO 4acTh paboThI, MOCTHras Ka4eCTBEHHOIr0 pe3yJibTaTa 110
CBOEMY HANpPAaBICHUIO W KOOPIUHUDPYS CBOM JHeHCTBUS c JpYyTUMHU
4JI€HAMH KOMaH/IbI;

OUCHHBATh Ka4eCTBO CBOEr0 BKJaja B o0wui npoayKT Mo KPHTEPUIM,
CaAMOCTOSITENIBHO CHOPMYITMPOBAHHBIM YJaCTHUKaMH B3aUMOIeHCTBHS.

PeryasituBumie YHHBepca/ibHbIe y4e0Hble JeiicTBHS

Camoopranmanus:

BBLISIBJIATE TPOOIEMBI B KH3HEHHBIX U Y4eOHBIX CHTyarusx, Tpedyroumx
AJIA PEILCHHS (PU3MYECKUX 3HAHMIL;

OPMCHTHPOBATECS B PasiMYHBIX  IIOAXOHAX NPUHATHS — pelueHuil
(MHAMBUyanbHOS, NpHHSTHE PCLICHUS B TpymIle, NPHHSATHE pelLIeHuT
TPYIIION);

Ca4MOCTOATEIILHO COCTABIATh AIrOPUTM pelIeHHs busmyeckoit 3anaun mim
I/IaHa MCCIIEIOBAHUSA C yYETOM HMEIOIHXCS PECYPCOB M cOGCTBEHHBIX
BOSMOHOCTEH, apryMeHTHPOBATS IpeuTaraeMble BapHaHTHI pelleHHit;
Aenath BLIOOp U GpaTh OTBETCTBEHHOCTE 34 pelleHue.

CaMOKOHTp()JIb, SMOUHOHAJILHBIH HHTEJIJIeKT:

AaBatTh a/IeKBaTHYIO OLIEHKY CHTYAllHH | [Ipe/uIarath IJ1aH e€ U3MEeHEHHS;
OOBSICHATD  NPUYHHBI AOCTHIKCHUS  (HEJIOCTHIKEHHs) pe3ynbTaTos
ICATEIILHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

BHOCHTE KOPPEKTHBBI B A€STEILHOCTE (B TOM 4KCIIe B X014 BBINONHEHHS
(PU3HYECKOro  HecnenoBaHMs WIM TIpOEKTa) HA OCHOBE HOBBIX
OOCTOSATENIBCTB, W3MEHHUBIIHXCS CUTYallHi, YCTaHOBJIEHHBIX OLIHOOK,
BO3HUKILUX TPYAHOCTEH;

OLCHUBATE COOTBETCTBUE Pe3yIbTATA [ENH | YCIIOBHSIM;

CTaBHUTb Ce0s HA MECTO JPYrOro YenoBeka B XOJIC Copa MM THCKYCCHU
Ha HayIHY¥O TeMy, IOHUMaTh MOTHBEI, HaMEpEHMUs U JIOTHKY JPYyToro;
HMPU3HABATH CBOE NPaBO Ha OWIMGKY TP peIIeHNH DU3MYECKHX 331124 WK
B YTBEPXK/ICHUSIX HAa HAYYHBIE TEMbI M TAKOE SKke [IpaBo JIPyroro.



[NPEJIMETHBIE PE3YJIbTATBI

K Kon1y oGyuenus B 7 knacce TMPCAMETHBIC pe3y bTaThl Ha 6a30BOM ypoBHe
AOJDKHLI OTpaXaTh C(OPMUPOBAHHOCTS y O0y4Jarommxcs yMeHHii:

* MHCIONL3OBaTh TMOHATHA: (H3UYECKAE M  XUMHYECKHe sIBIIEHHUS,
HaO/IIO/IeHNe, HKCIepHMeHT, MOZCJIb, TUNoTe3a, eAMHHLBI (DU3HMIECKHX
BEJIMYHMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHUS BelecTsa (TBEp/oe,
KHIIKO®, ra3o00pasHoe), MeXaHHYeCKOe JBIIKEHHe (paBHOMEpHOE,
HEPABHOMEpPHOE, NpsMOJHHERHOE), TPaeKTOpus, paBHOAEHCTBYOLIAs
cuna,  nedopmauus  (ympyras, IUIacTHYecKas), HEBECOMOCTb,
coolraronmecs cocymsl;

* PpasniyaTek sBinenus (auddysus, Temnosoe aBmKeHHe 4acTHI] BELIECTBa,
PaBHOMEpHOE  JBMIKEHHe, HCPaBHOMEDHOE  IBMXKEHHe, HHepLs,
B3aMMOJICHCTBUE TeJ, paBHOBeCHe TBEP/BIX TEN C 3aKPeILIEHHOH OChHIO
BpalliCHus, Tepefada JaBlCHHs TBEPIBIMH TeJlaMH, JXKHIKOCTSIMH M
FasaMu, aTMocQepHOe maBieHWe, IUIABaHMe TeJ,  IpeBpalleilns
MEXaHUIECKOH 3HEPruH) IO ONMHCAHHIO HX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIMX AaHHOE (usnueckoe sBeHME;

* Paclo3HaBaTh INPOABIECHHE  H3y4eHHBIX Qusuueckux sBrenHuit B
OKPY’KAIOIIEM MHpe, B TOM 4HCIe (GU3HYECKHME SBICHHS B pHUpoie:
NPUMEPEI IBHKCHUS C PA3NNYHBIMH CKOPOCTSAMH B KMBON I HEXHUBOM
IPUPOZE, NCHCTBHE CHIIBI TPeHHUS B NPUPOAE M TEeXHHKE, BIIUSHUE
aTMOC(EPHOTO JaBICHHUS HA KUBOI OPraHu3M, IUIaBaHHE PbIO, phlYaru B
TCJIC HCIIOBEKA, [IPH ITOM I1I€PEBOIHUTE IPaKTHYECKYIO 3a7a4y B y4eGHyIO,
BBIICIIATh CYIIECTBEHHEIE CBOMCTBA (mpu3HaKu) GuznuecKux SABJICHUH;

* OIIMChIBATE H3y4YEHHbIC CBOHCTBA Tel M (QU3MYecKHe SBIICHUSI, UCIIONIB3YS
GusMyeckue BeTMYHHEI (Macca, 00BEM, MmIOTHOCTD BEIIECTBA, BpeMms,
IyThb, CKOPOCTh, CPEIHSSI CKOPOCTH, CHIIA YIPYTOCTH, CHJIA TSXKECTH, Bec
Te1a, cuna TpeHus, naBlIeHHe (TBEpZOrO Tena, JXHUAKOCTH, rasa),
BRITA/IKMBAIOIIAS CHJIA, MeXaHHYecKas paGoTa, MOIIIHOCTD, IJIEYO CHIIBI,
MOMEHT ~ CHJIBI, KO3G(OUUMEHT TONe3HOro jeiicTBHs MEXaHU3MOB,
KUHETHYECKass M INOTeHIHAIbHAs SHEPIUs), NPH ONHCAHHM TPABUIBHO
TPaKTOBaTh  (U3UYECKHH  CMBICI HCTIONBb3YEMBIX  BEIMYMH, HX
0003HAYCHUS W eTUHHILLI DH3NYECKUX BETHYMH, HAXOIUTH hopmyibl,
CBA3BIBAIOIIME NaHHYIO (U3HYECKYIO BCIIHYHHY C IPYTHMH BeJIHYMHAMH,
CTPOMTH I'paUKK H3yYIEHHBIX 3aBUCHMOCTE} (usmueckux Bemmumy;

* XdpaKkTepHU3OBaTh CBOHCTBA Tel, (U3UYECKHE SBICHMUS H IIPOLIECCEHI,
HCTIOJIB3Y S [IPAaBUITA CIIOXKEHMS CUIT (BIOMb OIHOIN npsiMoit), 3akon Iyka,
3aKoH [lackans, 3akon ApxuMmena, npasuiio paBHOBecus peivara (6110ka),



“30JI0TOC  NPaBHIIO» MEXaHWKH, 3aKOH COXpaHEeHHs MEeXaHUYEeCKOil
SHCPTHH, TP 3TOM JaBaTh CIIOBECHYIO (D OPMYJTHPOBKY 3akoHa U
3allMChIBATh €TI0 MaTeMaTHYeCKOe BRIpaXKEHUE;

00BACHATH pU3MYecKHe FIBJICHUS, TIPOLICCCHI M CBOMCTBA TEJI, B TOM YHCIe
H B KOHTEKCTE CHTYyalHii NIPaKTHKOOPHEHTHPOBAHHOI'O Xapakxrepa:
BBIABJIATL NPHYMHHO-CIIE/ICTBEHHbIE CBSI3H, CTPOUTEL OOBSCHEHHE W3 1-2
JIOTHYECKUX 1IAroB ¢ Omopoit Ha 1-2 H3YyHEHHBIX CBOMCTBA (hM3MYeCcKux
SBJICHUH, QU3NYECKUX 3aKOHA MK 3aKOHOMEPHOCTH;

peliatk pacy€TrHele 3ajauu B |—2 ACHCTBHS, MCHONB3Ysl 3aKOHBI W
dbopmyisl, cBs3BIBarOIME (u3MYeCKHe BeNMYMHEI Ha OCHOBE aHa/ln3a
YCJIOBHA 3a/1a4M 3aMUCBIBATE KPATKOE YCJIOBHE, MOJCTABIATh (GU3UYECKHe
BEJIMIUHBL B HOPMYJIBI M TIPOBOIUTE Pacu€rel, HaXOIHUTH CIIPaBOYHbIE
AAAHHBIE, HEOOXOMMBIE /ISl peleHus 3a/1a4, OLEHHUBATh PEaJIMCTHYHOCTE
N0y 4€HHOH (QU3NIECKON BelTHYHHEI;

Paclio3HaBaTh MPOGJIEMBI, KOTOpBIE MOKHO PEUIMTs IIpH  [OMOIIH
DH3UIECKUX METOMOB, B OMHCAHNY HCCICI0BaHUS BEIACIIATD IPOBEPSAEMOE
TIPEANIONIOKEHHE  (rMMIOTe3y),  pasnuyath o MHTEPIIPETHPOBATE
OTyHCHHBIH pe3y/ibTaT, HAXOMUTh OLIHGKH B XOJle OmbITa, JenaTh
BBIBOJIBI 110 €0 pe3ysIbTaTam;

IPOBOJIUTE  ONBITHI MO  HAGIOAEHHIO DHU3MYECKUX  SIBIEHMH M
bu3myeckux CBOMCTB Ten: GopmympoBaTs IpoBepsieMbIe
HMPEATIOIOKCHHUS, COOUPATh yCTaHOBKY 13 [IPEATIOKEHHOTO 000py HOBaHus,
3alIMCBIBATE XONI OIIBITA U (POPMYITHPOBATH BBEIBOJIBI;

BLITIOJIHATE  TIPSMbIE M3MEpeHUs PacCTOAHUs, BpeMeHH, MacChl Tella,
00béMa, CcHIBI u TCMIIEPATYpBl C HCIOB30BAHMEM AHANOTOBLIX K
UMQPOBEIX NPUGOPOB, 3amHCHIBATE [IoKa3aHus TNIpUOOPOB ¢ y4&rom
3a1aHHOM abCOMOTHOM morpemHocTH HU3MEpeHUIt;

HPOBO/IUTE HCCIIEI0BAHUE 3aBHCUMOCTH OJTHOI (GHU3HYECKOH BelMUMHE! OT
APYroi ¢ HCHONb30BaHWeM [IPAMBIX H3MepeHUH (3aBUCHMOCTH Iy TH
PaBHOMEPHO /JBHXKYIIErocs Teiga oOT BPEMCHHU /IBMIKEHHS Tea, CHIIbI
TPCHHA CKOJIBKCHHS OT Beca Telia, KayecTra 00paboTku noBepxHOCTEH Te
1 HE3aBHCUMOCTHU CHIIBI TPEHHUS OT [LIOMAH CONIPUKOCHOBEHMUS TeJl, CHIIbI
YUPYTOCTH OT YIUIMHEHHS MpPYKHUHBI, BBITAJIKMBAIOIIEH CHJIBI OT 06BEMA
HIOrpy>KE€HHON YacTH Tea U ot [VIOTHOCTH JKUAKOCTH, €€ He3aBHCUMOCTH
OT ILIOTHOCTH TeJa, OT IIIyGUHBI, Ha KOTOPYIO MOrpy»KeHo Teso, ycaoBuii
IUTABaHUA TeJl, YCIIOBHH paBHOBeCHs pbrdara U GJIOKOB), y4acTBOBATH B
IUVITAHUPOBAHUH  y4eOHOro HCCIICIOBaHUs, coOuparh YCTaHOBKY ¢
BBIIIONTHATE U3MEpEHHsl, cieays TIPE/IOXKEHHOMY I1aHy, (UKCHPOBATSH
PE3YJILTAThl IOTY4YEeHHON 3aBHCHMOCTH DHU3NYECKUX BENMYMH B Buie



NPE/VIOKEHHBIX TabMuL ¥ rpaduKoB, nenaTs BBIBO/IBI I10 pe3yibTaram
UCCIIeIOBAHUS;

TPOBO/IATE KOCBEHHbIE W3MEpEeHHs uanvecknx Benmuun (r1oTHOCTE
BCIIECTBA JKUIIKOCTH ¥ TBEPJIOro Tella, cuia TPeHHA CKOJbKEHHS,
AABJICHHC  BO3[yXa,  BBITAIKHBAIOIIAS CHJlla, JOelcTByrowas Ha
NOrpyEHHOE B KMAKOCTH TeJlo, KO3(QHUIMEHT n0Me3HOro0 neiicTBus
HPOCTBIX ~ MCXaHU3MOB), CHELys IIPeUTOKEHHOI UHCTPYKIMH: TIpU
BBIIOTHEHUH M3MEpeHHil Co6uparh SKCHNICPUMEHTAIIBHYIO YCTAHOBKY M
BBIMCIIATE 3HAYCHHE HCKOMON BeTHIHHEL

COONIOIaTh NMpaBHIa TeXHUKH OGesonacHocTH npu pabore ¢ 1adopaTopHEIM
060py,u013aHHeM;

YKa3pIBaTh IIPHUHIMIIBI JeHCTBUS NpUOOPOB M TeXHUYECKHX YCTPOMCTB:
BECBI, TEPMOMETp, JMHAMOMET, cooluarmuecs cocy sl Gapomerp,
PBIYAr, IOABHKHbII U HETIOABHXHEIA 610K, HAKIIOHHAS IJIOCKOCTE;
XapaKTepPU30BaTh IPUHLUMILI  JeHCTBHS M3YYEHHBIX 1pUOOPOB w
TCXHUIECKNX YCTPOHCTB C OMOpOM Ha MX OmMCAHUS (B TOM wumcre:
IOMUINITHUKH,  yCTPOHCTBO BOZONpOBOZAa, TruApaBIMYeckuil mpecc,
MaHOMETp, BbICOTOMEP, TOPIIHEBOIT Hacoc, apeoMeTp), UCIIONB3YSI 3HAHUS
O CBOHCTBAaX (DU3MYECKUX SBIEHMt Y HeoOXomuMsble (usndeckue 3aKOHBI
1 3aKOHOMEPHOCTH;

[IPUBOINTE  NpUMEPBl  (HAXOAWTH HHQOpMaLMIO O npuMepax)
MPAaKTHYECKOrO HCIIONB30BAHUS DU3HYECKUX 3HAHHUH B TTOBCE/THEBHOIA
KU3HU JUIsL 00ecriedenus 6e30nacHOCTH NpH obpaiuennn ¢ npuGopamu u
TEXHHYECKUMH  yCTpOcTBaMH, COXPAHCHHS 310POBBS ¥ COOMIONEHMUS
HOPM 5KOJIOrHYECKOro [IOBEICHHS B OKpy’Kalollei cpeje;

OCYIIECTBIIATE OTOOP MCTOYHMKOR MHOOpPMaHH B Wutepuere B
COOTBETCTBHH C 3aJaHHBIM IMTOUCKOBEIM 3alpocoM, Ha OCHOBeE HMEKIINXCSH
3HAHMH M NIyTéM CcpaBHeHus Pa3/IMYHBIX HCTOYHHKOB  BBIIE/SATE
MH(OPMAIMIO, KOTOpas sBIisercs [IDOTHBOPEYUBOM WM MOXET ObITEL
HEI0CTOBEPHOI;

HCTIOIL30BATE NPH BBIIOJHEHAH Y4eGHBIX 3a1aHuil Hay4YHO-IIOIy IAPHYO
JUTEpaTypy  (H3UYeCKOoro COACpKaHMA, CIIPaBOYHBIE MaTepHansl,
pecypcel cetd MuTepuer, Bnagers NPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTa,
peobpa3zoBanust HHYOPMAIMH 13 O/IHO¥ 3HaKOBOM CHCTEMEI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KpaTKiue [TUCBMEHHBIC U YCTHBIE COOBIIEHHS Ha
OCHOBe 2-3 HMCTOYHHKOB MH(OPMaLHu (hU3Hdeckoro COJlEP)KaHHs, B TOM
HHCIIe MyONMYHO JAenath KpaTkue COOOIIEHHS O pe3sybTaTax IIPOEKTOB
MIIM  y4eOHBIX HCCile0BaHMil, [IPH  3TOM TI'PaMOTHO UCIOJIB30BATE



HU3YYCHHBIH  IOHSTHHHBIN dllllapaT  Kypca (HU3MKH, CONPOBOKIATEH
BBICTYTIJICHHE [IPe3CHTALHEI;

IIPH BBIIMTOJTHEHHUU Y4YeOHBIX IIPOEKTOB H HCCIIeNOBaHUI pacnpenensaTs
00s13aHHOCTH B TPYNIIe B COOTBETCTBHHM C I10CTABJICHHBIMMU 3aayamy,
CJIEINTh 33 BBINOJHEHHEM [IJIaHa AeHCTBUH, ameKBaTHO OLIEHHBATL
COOCTBEHHBDI BKIIal B  JIeSTEIILHOCTH I'Pynmbl,  BLICTPauBATH
KOMMYHHKaTHBHOE B3auMO/ieiiCTBHE, YUHTBIBas MHEHHE OKPYIKAIOII[HX.

K xonny o6yuenns B 8 kaacce TPEAMETHbIC pe3y IbTaThl Ha Ga30BOM ypoBHe
AOJIKHBI OTPaXaTh C(OPMHPOBAHHOCTS y 00yJaloIuXcst yMeHuil:

HCIIOJIB30BaTh IOHATUS: Macca | PasMEphbl MOJICKY I, TEILIOBOE IBHIKCHHE
aTOMOB H MOJIEKY I, arPETraTHbIE COCTOSHMS BCILECTBA, KPUCTAIUIMUECKUE U
aMOp(HbIE TeNa, HACHILIEHHBI U HCHACBIICHHBIA I1ap, BIAXHOCTD
BO3/lyXa, TeMneparypa, BHYTpeHHss OHCPIHUs, TEIUIOBOH JBHUraTes,
SJIEMCHTAPHBIN 2JIeKTPHYECKHIA 3apsll, JIEKTPUYECKOE TI0JIE, IPOBOAHUKA
U TUDJICKTPUKHM, ITOCTOSHHBIH SJICKTPHYECKUM TOK, MArHUTHOE I0JIE;
pasinyaTh SABJIEHUS (TEIIOBoe paclmMpeHne u cxkatwe, TeIlIonepeaya,
TCILIOBOC paBHOBecHe, cMayMBaHHe, KallUIISpHBIE SBJICHHUS, HCMIApEHHe,
KOHAEHCalMsl, IUTaBjIeHue, KpHCTaJIM3aLHs (OTBep,Z[eBaHHe), KHIICHHE,
TerJionepeaaya (TGHHOHPOBO,E[HOCTB, KOHBEKIIHS, U3JIy4EeHHe),
SJICKTPpU3alMs TEN, B3aUMOIEHCTBHE 3apsioB, NEUCTBHS 3JIEKTPUYECKOr0
TOKa, KOpOTKOE 3aMbIKaHue, B3AUMOJICHCTBHE MArHUTOB, NelCTBHe
MarHuTHOTO TI0JIsl HA IPOBOIHHUK C TOKOM, 3JI€KTPOMAarHUTHAs UHIYKITHS)
[I0  ONHCAaHMIO HX XapPaKTEePHBIX CBOMCTB X Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOLINX JaHHOE DU3MYecKoe ABJICHUE;

pacrosHaBaTh  MPOSBIEHHE U3YYCHHBIX  (DU3MYECKMX  sBIeHHE B
OKPYXalolleM MHpe, B TOM YHCIIe Gusnyeckue sBreHus s IIpUpOJIE:
HOBerHOCTHOG HaTSAXeHUue u KaHI/I.I'IJI}IpHLIe ABIICHHUA B npupone,
KPUCTAallILl B NpUpoe, usmydenne ConHua, 3amepsanue BOJI0EMOB,
MOpCKHe Opu3bl, 06pa3oBanme POCBI, TyMaHa, uHesl, CHera, JJIEKTPUYECKHE
SABIICHUA B aTMocdepe, ICKTPUYECTBO KUBBIX OPraHMu3MOB, MarHUTHOE
nojie 3emi, Apeid mosocos, POJIb MarHUTHOIO TOJS IS KHU3HH Ha
3emite, nonspHOe CHAHHE, IIPDU 3TOM IIePEBOIUTE NPaKTHYECKYIO 3a71a4y B
Yy4eOHYI0, BBLIENIATH CYLIECTBEHHBIE CBOMCTRBA (mpu3Hakn) buzHYecKux
SIBJICHHI;

OTIMCBIBATh U3YYEHHBIC CBOMHCTBA Tel U busznveckue ABJICHUS, UCTIONTB3Ys
bu3uyeckue BemMYHHE (Temmeparypa, BHYTPEHHSS DHEPTUS, KOJUYECTRO
TCIUIOTBI, yJENIBHAS TEILUIOEMKOCTE BCIIECTBA, yHuenbHas TeruioTa
IUIABIICHUS, YJenbHAasl TeruloTa napoobpazoBanus, YIe/IBHas Temjora
CTOpaHMs TOIIMBA, KOIGMHUIMEHT MOIe3HOro JNEHUCTBUSA  TeIIOBOI



MAIINHEI, OTHOCHTEIbHAs BIaXKHOCTh BO3IyXa, SIEKTPHYECKHH 3aps,
CHJIa TOKa, SJIeKTPHYECKOe HampsiKeHHe, CONPOTUBIICHHE MPOBOJHMKA,
YACIBHOE  CONPOTHBIEHHE  BEIIECTBa, pabota u  MouHOCTS
SJCKTPHYECKOIO  TOKA), INpPH  OMMCAHHH NPaBUWJIBHO  TPakTOBATH
busnyeckuit cmpic HUCIIONIB3YCMBIX BETHYUH, 0D03HAYEHHS M €MHHUILLI
(DH3UYECKMX BENHMYUH, HAXOIHUTS (opMyIBL,  cBsI3BIBaOIIME JaHHYIO
(usHYeCKyI0 Bemmumny APYTHMU  BEIMMUHAMH, CTPOUTH IpaduKw
M3YIEHHBIX 3aBUCUMOCTEH (PU3HYECKHMX BeINUME;

XapaKTCpU30BaTh CBOHCTBA Tel, (UIUYECKHE SBICHHS W IIPOLIECCHI,
HCIHOJIb3Ysl OCHOBHBIE IOJIOXKEHHS MOJIEKYIIPHO-KHHETHYECKO] TEOpHH
CTPOCHHA BCLIECTBA, NPHHLKI CYNEPHO3UIUM TOJIeil (Ha Ka4YecTBEeHHOM
YPOBHe), 3aKOH COXpaHeHHs 3apsya, 3akoH Oma AUIsL y49acTKa LeNH, 3aK0H
Joxoynsi—Jlenna, 3akon COXPaHCHUS OHEPrMH, IIPX STOM JaBaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIHCHIBATE €ro MaTemMaTHYecKoe
BbIpAXKCHHE;

OOBSICHATE (U3MYECKHEe MpoLecch U CBOMCTBa TeJl, B TOM YHUCIEe U B
KOHTCKCTE CHTyallMH NpaKTHMKOOPUEHTHPOBAHHOIO XapakTepa: BEBIABIATE
HPUYMHHOCTIC/ICTBEHHBIE CBA3H, CTPOUTH OOBICHEHHE U3 |2 JOTUYeCKHX
IIAaroB C omnopo# Ha 1-2 M3yYeHHBIX CBONCTBA (usHYecKux sBiICHHI,
(pu3MYecKUX 3aKOHOB MK 38KOHOMEPHOCTEHH;

PelaTe pacy€THele 3amadu B 2-3 geiicTBus, UCIIONB3Ys. 3aKOHBI M
(opmyIbl, CcBs3BIBaONME dH3MYECKHe BETMYHHBI: Ha OCHOBE aHalu3a
YCJIOBHA 3a7a4u 3alUCHIBATh KPAaTKOE YCIIOBHE, BBISBISTE HEJI0CTaTOK
A@HHBIX  JUIL  pEMICHHUS 3a/laud, BEIOMPATH 3aKOHEI M bopmy s,
HEOOXOauMBIE sl ed PCIICHHS, TIPOBOJMTH pacuyéThl W CpPaBHMBATH
NOIyHCHHOC 3HAYCHHE QU3UYECKOM BEIMYMHEI ¢ H3BECTHEIMU JaHHBIMH;
pacriosHaBare I1poOJIeMBblI, KOTOpBIE  MOXHO pEeLIHTh NpH TOMOLLH
(usugecknx Meronos, HCIONB3Ysl ONHCAaHHE HCCIIEOBAHUS, BbIICISTE
[IPOBEpsieMOe  MPEAIOI0KEHHe, OlEHUBATE NPaBUIBHOCTL  MOpSI/IKa
TPOBE/ICHHS UCCIIeIOBaHM, 1e1aTh BEIBOIBL,

POBO/IUTE  ONBITBI 110 HAOMIOAEHMIO (DUIMYECKUX SIBIEHUH  WIH
(usuyecknx croiicTs Ter (KalMILIAPHBIE ABNEHHUS, 3aBHCHMOCTS JaBJIeHHUSI
BO3ZlyXa oT ero o0béma, Temrepartypsl, CKOPOCTH TIpPOLIeCCa OCTBIBAHUS U
HaIpeBaHUs IIpH M3TYYEHHHM OT LBETAa M3IIyyaromieii (morsomaromieit)
TOBEPXHOCTH, CKOPOCTh UCIAPEHHS BOIBI OT TEMIIEPATYPhl KUIKOCTH H
IUIOIIanK €€ TMOBEPXHOCTH, OJNEKTPH3ALMS Tel U B3aMMOJIeHiCTBHE
JICKTPUIECKAX  3apsIOB, B3aUMOMEHCTBHE MOCTOSHHBIX MarHuToB,
BH3yallM3alliss MarHWTHBIX TMOJeH I[OCTOSHHBIX MarHuTOB, JeHCTBUS
MarHMTHOTO IO/ Ha NPOBOAHHK C TOKOM, CBOMCTBA 9JIEKTPOMArHUTa,



CBOHCTBA  3JIEKTPOABHIaTE s TTOCTOAHHOrO  TOKa):  OpMyTHPOBaTH
TPOBEPSACMBIE ITPeIIION0KEHH S, COOMpaTh yCcTaHOBKY U3 NIPEIIOKEHHOr 0
000py10BaHMs, OMHUCHIBATE XOJ OmBITa ¥ GOPMYJIMPOBATE BEIBOJIBI;
BEINIONIHATE  NpsiMble  H3MepeHHs TEMIEPAaTyphl, OTHOCHUTEILHOI
BIQKHOCTH BO3/yXa, CHIbI TOKa, HalpsSDKEHUSA ¢ MCIOJIB30BaHUEM
AHAJIOTOBBIX TNTPHOOPOB M MATYUKOB QHU3MYECKNX BeTHuMH, CPaBHUBaTh
PE3YIILTATEI U3MEpeHuit ¢ yu4&TOM 3a1aHHOI abCoIOTHOIH IIOTPELIHOCTH;
HPOBOAHTE MCCIIEI0BAHHE 3aBHCHMOCTH OTHOM (usnyeckoit BenHYMHE! OT
APYTOH ¢ HCIOIB30BaHUEM HPAMBIX — H3MEpeHHH (3aBUCHMOCTE
COIIPOTHBIIEHUS MPOBOJHHUKA OT ero AJTMHBL, TUIOLIAIH IIOINEPEYHOrO
CCYCHHA U yNIe/IbHOTO CONPOTHBIICHHS BeIeCTBa TIPOBOJIHHUKA, CHJIBI TOKA,
HIYIIEro  4epes NpOBOJHMUK, OT HalpsKeHHs Ha IIPOBOAHMKe,
HCCJIC/I0OBaHME  IIOCIE0BATeILHOIO U [1apajIeJIbHOTO  COEaUHEHUH
IPOBOJIHHKOB): IUIAHUPOBATE HCClIeoBanKe, CcOOMpaTh yCTaHOBKY w
BBIIIOJIHATE M3MEpeHHsl, cleys TIPCIIOKCHHOMY TUIaHy, (UKCHpoBaTh
PE3YIbTaThl IOJIYYeHHOH 3aBHCHMOCTH B BUJIE TablUl M rpadukos,
ACJIaTh BBIBOJIBI 110 pe3yIbTaTaM HCCIIeI0BaAHHS;

POBOMUTE KOCBEHHBIE M3MEPEHHS (DH3MYECKUX BEIIMYHMH (yjaelbHas
TEIUIOEMKOCTh  BeIlecTBa, CONPOTHBJICHHWE IPOBOAHHKA, paboTa u
MOIIHOCTD 3JIEKTPUYECKOrO TOKa): [IaHMpOBaTh M3MEPEeHHs, COGMpaTh
IKCIICPUMEHTAIIBHYIO yCTAHOBKY, Clleysi [PC/NIOKEHHOM MHCTPYKIMH, U
BBIYHCIIATE 3HAYEHHE BEJIMYHHEL,

COOJIOATh IIPaBHIIA TEXHUKH OesonacHocTu mpu pa6ore ¢ nabopaTopHBIM
obopyioBanueMm;

XapaKTE€pU30BaTh NPHUHIMIEL  J1eHCTBHS M3Y4YE€HHBIX npubGOpoB wu
TEXHUYCCKUX YCTPOHCTB C ONOpOif Ha wux ONHCaHuA (B TOM YuCIe:
CHCTEMA OTOIJICHHS JIOMOB, FUrpoMerp, naposas TypGuna, aMIIEpMETP,
BOJIIBTMETD, CYETYMK SIEKTPUYECKOiT OHEPIHH, 3JIEKTPOOCBETHUTEILHBIE
NpHOOPEI, HarpeBaTeTbHbIE JICKTPOIIPHOOPHI (IpUMepHI), JJIEKTPHUYECKHE
IpEIOXpaHUTEIH, 3JIeKTPOMATHHT, JICKTPO/BUTATEITH IOCTOSHHOTO TOKA),
HCTIOJIb3Ys 3HAHUS O CBOMCTBAX (hM3MYECKHX ABJICHUH M HeOoOXOIUMBble
busnueckue 3aKOHOMEPHOCTH;

pacliosHaBaTh IPOCTBIE TeXHUYECKHE YCTPOHCTBA M H3MepHUTelbHbIE
NpuOOpEl 1O cxemMaM m CXCMAaTHYHBIM  PHCYHKaM  (5KHIKOCTHBIN
TCPMOMETp, TepMmoc, HcHXpoMmerp, THIPOMETD, ABHUraTtelb BHYTPEHHEIo
CrOpaHus, 3JIEKTPOCKOI, DPEeOCTAT), COCTABIISTE CXEMBI 3JIEKTPHYECKUX
LeneH ¢ Mocyen0BaTeIbHbIM | HApAIICTILHBIM COCIMHEHHEM J1EMEHTOR,
pasilntasi yClloBHbIe 0003HAYEHHUS DIIeMEHTOR DJICKTPUYECKUX IIENeit;



* TPHUBOINTE  NpUMEPhl  (HaXoAHTh MHPOPMALMIO O prMepax)
MIPAKTHYCCKOr0 HCIIOIB30BAHUS (DU3MYECKMX 3HAHUYE B ITOBCE/IHEBHOM
KH3HU 1715l obecniedenus 6e30macHoCTH npu obpalenuy ¢ npubopamu u
TEXHUIECKUMH  yCTPOHCTBAMH, COXPAHCHHs 3[0POBBS U cobmoneHus
HOPM 9KOJIOTHYECKOro N10Be/IeHHs B OKpysKatolieit cpeje:;

* OCYWICCTBIATH MOMCK HHAOPMALMU  (UIHYECKOTO COIEpXKaHUS B
VHTepuere, Ha ocHOBe uMeroUMXCH 3HAHMI U TOyTéM CpaBHEHUS
AOCIOJHHUTEIBHBIX  MCTOYHHKOB  BBIAEJISTD MHDOPMAIMIO,  KOTOpast
ABIACTCS IPOTHBOPEYMBOM MITH MOXKET GBITH He/IOCTOBEPHOIA;

* HCIOJIE30BaTh NPH BBINOIHEHHH Y4YeOHBIX 3a1aHMil HayYHO-IIOILy ISIPHYIO
TATEPATYPY  (PU3MYECKOrO  CojepKaHus, CIIPaBOYHBEIE  MaTepHAaIbI,
pecypest cetn MHTepHeT, Biagets npuéMamu KOHCIIEKTHPOBAaHUS TEKCTa,
Npeodpa3soBanys HHGOPMAIIHH U3 OJHOM 3HAKOBOI CHUCTEMBI B IpYTYIO;

* CO31aBaTh COOCTBEHHBIE MHCHMEHHbIE U KpaTKHe YCTHBIE COOOILIEHMS,
0000mas MHPOPMALMIO M3 HECKOIBLKHX HUCTOYHHKOB (HU3HYECKOTO
COACPXKAHHMA, B TOM 4HMCIE MyOIMYHO TNpPeACTABIATH Pe3yJIbTaThI
[IPOCKTHOH MJIM HCCIIE0BATENBCKON ACSATENILHOCTH, TIPH 3TOM TPAMOTHO
HCTIONB30BaTh HM3YYEHHBIH [TOHATHHHBIN anmapar  Kypca (u3MKH,
CONPOBOX/ATE BRICTYIJIEHHE TIpe3eHTalHel;

* [pH BBIIOTHEHUH YYEOHBIX IPOEKTOB W HCCIEI0BAHUE busnyeckux
HPOLECCOB  paclpe/eNaTh OOS3aHHOCTH B TpyIIe B COOTBETCTBHH C
HNOCTABJICHHBIMU 3a]1a4aMH, CIIEZIUTH 3a BHITIONHEHHUEM TLTaHA NEHCTBUI M
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLEHUBATH COOCTBEHHLII BKJIaJl B
ACATEIBPHOCTD IPYTIIbI, BEICTPAUBATE KOMMYHHKATHBHOE B3aHMOIeHCTBHE,
TpO#ABJISis FOTOBHOCTH pa3peliaTh KOH(IUKTEL

K xonny oGyuenus B 9 kiacce [TPE/IMETHbIE Pe3yJIbTaThl Ha 6a30BOM ypOBHE

JOIGKHBI OTpaXaTh CHOPMHUPOBAHHOCTH Y 06y YarOIMXCs YMEHHIA:

* HCIOJIB30BAaTh IMOHATHS: CHCTEeMa OTcuéTa, MaTepuaibHas TOYKa,
TPAaeKTOPHS, OTHOCHTEILHOCTh MEXaHHYECKOTO JBHIKEHH, nedopmarus
(ynpyras, nmactuyeckas), TPCHHE, LEHTPOCTPEMHUTEILHOE YCKOpEHHe,
HEBECOMOCTE U NEPErpy3KH, LEHTP THKECTH, abCONIOTHO TBEPZOE Telo,
UCHTP TSKECTH TBEPZOTO Tella, PABHOBECHE, MEXaHHYECKHE KONEOAHUS K
BOJHEL, 3BYK, MHQDa3ByK H yJbTpasByK, DJICKTPOMArHUTHbIE BOJIHEI,
HIKaJIa 3JICKTPOMArHUTHBIX BOJH, CBET, GIM30PYKOCTh U JaJIbHO30PKOCTh,
CICKTPBI HCIyCKaHUsA W TOIVIOIIEHHs, albda, Geta- u ramMMa-u3iy4eHus,
M30TOIIbI, AI€PHAST JHEPIreTHKA,;

* PasIMuarth sBIeHHS (PaBHOMEPHOE M HEpaBHOMEpHOE NIPSAMOJIMHEHHOE
/ABIDKCHHE, PAaBHOYCKOPEHHOE MPSMOIMHEHHOe JIBHKeHMe, cBoOOHOE
Ta/ICHAE TeJI, paBHOMEPHOE JIBHIKEHHE 110 OKPYKHOCTH, B3aMMO/JIEHCTBHE



T€JI, PCAKTHBHOE NBMXKEHHE, KOJIEOATeTBHOE IBHIKEHHE (3atyxaronme u
BBIHY)K/ICHHBIE KOJNeOaHHst), pe30HAHC, BOJHOBOE ABHXEHHUE, OTpakeHHe
3BYKa, IpAMONMHEHHOE PAacrpoCTpaHeHHe, OTpaXeHHe M IIpEJIOMIIEHHE
CBET4, IIOJIHOe BHYTPEHHEE OTPa)keHHe CBETA, PAa3IoKeHHe GEIoro CBeTa B
CHEKTp M CIOKEHHE CNEKTPAaIbHBIX LBETOB, JAHUCIEPCHUS  CBeTa,
CCTECTBCHHAA pPalMOaKTUBHOCTh, BO3HMKHOBEHWE JTHHENYaTOro CIIeKTpa
U3JTYyYEHHS) TI0 OITHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
AICMOHCTPHPYIOIIMX JaHHOE (U3MYECKOe ABJICHHUE;

PACIIO3HABATE  MPOSBICHHE W3YYEHHBIX (HU3UYECKHX  SIBICHMIL B
OKPYXAIOIEM MHUpe (B TOM 4HCIe (U3NYECKUE SBICHHS B pUpoIe:
IIPHJIMBBI M OTIIUBBI, IBUXKeHHe MTaHeT COoTHEYHO CUCTEMBI, peaKTUBHOE
ABWJKCHHE JKHBBIX OPraHH3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
SEMIICTPSICCHUE, CeHCMMYECKHe BOJNHBI, LyHaMH, 5X0, IBeTa Tell,
ONTAYECKNE SBJICHUA B NPUPOJE, GHONOTHYECKOE IeHCTBHE BHJIUMOTO,
YIbTPahUONETOBOIO ¥  PeHTreHOBCKOro U3JIyY€HHMH, eCTeCTBeHHBI
PalMOAKTHBHLIM (DOH, KOCMHYECKHE IyyH, PaZMOaKTHBHOE U3JTyYyeHHe
TIPAPOJ/IHBIX ~ MHMHEPANOB, JEHCTBHE pPagMOAKTHBHBIX U3JTy4eHUH Ha
OpPraHHu3M 4e/IOBEKa), NPH 3TOM IepeBOIHUTEH NPAaKTHYECKYIO 3aJady B
Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIC CBOHCTBA (npusHaKM) usHYecKHx
SIBIICHUI;

ONMCLIBATE U3yYEHHBIE CBOMCTBA TeNl U (HU3MYECKHe SABIICHUS, UCIIONBL3YS
(usuveckue BeTHYUHBI (cpennsis ¥ MrHOBeHHas CKOpPOCTh TeNla IpH
HCPaBHOMEPHOM JIBH)XKEHHH, YCKOPEHHe, NepeMelleHre, yTh, yIIoBas
CKOpOCTb, CHJIa TPEHHs, CHJIA YNPYTOCTH, CHIA TSDKECTH, YCKOpEeHHe
CBOOOZHOrO majeHus, Bec Teja, VMIIyJIbC Tella, HMILYJIbC CHIIBI,
MEXaHU4ecKas pabora M MOLIHOCTb, MOTEHIHAIBHAS SHEPrusi Tela,
HOAHATOIO HaJ MOBEPXHOCTHIO 3eMITH, TIOTEHIHAIBEHAS DHEPrUs CHKaTOM
IPY’KVHBI, KHHETHYECKas OJHePrus, IONHAS MeXaHHYecKas JHEprus,
HCPHOA M HacToTa KoNeOaHuM, [1IMHA BOTHbI, TPOMKOCTS 3ByKa W BBICOTA
TOHa, CKOpPOCTh CBeTa, MOKa3aTelb IpeJOMIeHHS Cpe/ibl), TIPH OIUCAHHH
IPaBHJIBHO TPAaKTOBATH (DU3UYECKHIH CMBICH MCIIOJIb3YEeMBIX BEJIHYHH,
O003HAYECHUA U eJMHUIBI (GU3MYECKHX BEJIMYIMH, HAaXOJUTh (HOPMYIIbI,
CBA3BIBAIOIIME JIAHHYIO (DH3UYECKYIO BEJIMYHMHY C IPYTUMH BeJIUYMHAMH,
CTPOUTE rPa(UKH H3y4YEeHHBIX 3aBUCHMOCTE (usudeckux senuuus;
XapaKTCpU30BaTL CBOWCTBA Tel, (DU3MYECKHE SBICHUS U IPOLECCHI,
HCIIOJIB3Ysl 3aKOH COXPaHEHHs 3HEPrHH, 3aKOH BCEMHPHOI'O TSTOTEHHS,
TNPUHIMIL  CYNICPIIOUIUN CHJI, HPUHIUI OTHOCHTEIbHOCTH [ ayues,
3aKoHel HproToHa, 3akoH coxpaxenus MMITyJIbCa, 3aKOHBI OTPa)K€HHs U
TPCJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3aPSI0BOTO H MaccOBOro qHCcen



PH ANCPHBIX PEAKUUAX, NPH 3TOM NaBaTh CIOBECHYIO bopmyrposky
3aKOHA M 3allUChIBATD €r0 MaTeMaTHYECKOE BBIPAXKEHHE,

OOBACHATh (DU3MYECKUE ITIPOLECCH M CBOHCTBA TeI, B TOM YHCIE U B
KOHTCKCTE CHUTyallMii [IPaKTHKOOPHEHTHPOBAHHOTO XapaxkTepa: BBIABIATH
HIPHYMHHO-CJICICTBEHHBIC CBA3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKHX
LIaros ¢ ONOpOH Ha 2-3 M3YYeHHBIX CBOMCTBA (DHU3MYECKHX SIBJICHUH,
bu3nyeckux 3aKoHOB MM 3aKOHOMEPHOCTEI;

pelarb  pacy€THbIe 3ajaud  (OMUparoIIMecs Ha cucTeMy u3 2-3
YPaBHEHHH), HCIIOJB3Ys 3aKOHBI M (OPMYIII, CBA3BIBAIOIIHE (pusnueckue
BC/IMYMHBL! Ha OCHOBE aHAIM3a YCJIOBHS 3aJa4d 3alUCHIBATE KpaTKoe
YCIIOBHE, BBIABIATL HENOCTAIOIIME WK M30OLITOYHBIE [JAHHBIE, BBIOMpATH
3aKOHBI M (OPMYJIBI, HEOOXOAMMBIE JUIS PELIeHHts, NPOBOJUTE PaCYEThl U
OHNCHHMBATL  PCAMCTUYHOCTE  MOJYYEHHOTO 3HAYEHHs  (PU3MYECKOi
BEJTHYHHBI;

PacrosHaBaTh MPoOIeMbl, KOTOPble MOYXHO PEIIHTH IIPH  TTOMOILH
(DHU3UYECKUX METOHOB, HCIONB3YS OMHCAHME UCCJIEIOBAHUSI, BELIAENATE
[IPOBCPAEMOE  MIPEINOJIOKEHNE, OLEHUBATL IPABHILHOCTD nopsiika
VPOBCICHHS  MCCICN0BAHMSA,  Je/NaTh  BBIBOJBI, MHTEPIIPETHPOBATH
Pe3yJIbTaThl HaOMIOAEHUH U OIIBITOB;

[IPOBOUTE  OMBITHI IO HAOMIONEHHIO (DU3MYECKHX SBICHUH MM
(usMYecKuX CBOMCTB Ten (W3yueHue BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHCHHS SHEPIVH, 3aBUCHUMOCTbH NepHoa KoNeGaHHil NpyXUHHOTO
MaATHUKA OT MAacChl Ipy3a ¥ ECTKOCTH NPYKHHBI H HE3aBHCHMOCTH OT
AMILTATY/IbI MaJIbIX KOJIEOaHUH, NpSIMOTHHEHHOe pacnpocTpa”eHue cBera,
pasioKeHHe Oeloro cBeTa B CIEKTp, H3YYeHHe CBOWCTB H300pakeHus B
[IJIOCKOM  3epKale M CBOHMCTB M300paXkeHHs NpeaMeTa B cobuparomei
JIMH3e, HAOJIOJCHUE CIUIOUIHBIX M JIMHEHuaThIX CIIEKTPOB H3JIYy4YeHHs):
CaMOCTOSTC/IBHO ~ COOMpaTh  YCTAHOBKY M3  M3GBITOYHOIO Habopa
00OpY/OBaHMS, ONMCHIBATE  XOA ONBITA M ero pe3yJIbTaTHI,
popMyTHpOBaTE BEIBOIHL;

[IPOBOUTE NIPH HEOOXOAMMOCTH CepHIO NPAMBIX H3MEpeHHii, onpenenss
CPeAHEC 3HAYCHME M3MepsieMOH BenuduHbl ((GOKyCHOE paccTosHue
cobuparomeil  JMH3bI), 0GOCHOBBIBATD BBIOOp cmocoba u3MepeHust
(M3MepuTenBHOrO puGopa);

MPOBOUTL  HCCIICNOBAHME 3aBUCHMOCTEHM (DU3MYECKMX BEIHYMH ¢
HCIONE30BAHUEM IIPAMBIX HW3MEPEHHH (3aBHCHMOCTH IIYTH OT BpEeMEHH
1IpH paBHOYCKOPCHHOM IBWXKEHHH 0e3 HadalbHOM CKOpOCTH, nepuoaa
KONMeOaHHI MaTeMaTHYeCKOro MAasTHHKA OT [UTHHBI HUTH, 3aBUCUMOCTH
yIla OTPaXCHHMs CBETA OT YIVIa NaJeHWsl U YIia TPeIOMIECHHS OT yria



aJICHUs):  TUIAHUPOBATE HCCIIC/I0BaHHE, CAMOCTOATENLHO —COBMpaTh
YCTaHOBKY, — (DMKCHPOBaTh  pe3yIIbTaThl TIOJYYEHHOH  3aBHCUMOCTH
DHU3MYECKHX BeNMYHH B BHze TadNIML ¥ rpaUKOB, [enaTh BBIBOILI MO
pe3ybTaTaM HCCIIe0BaHHUS;

MPOBOIUTE  KOCBEHHblE W3MEPEHHS (U3MYECKHX BeTHIHH (cpenmss
CKOPOCTE W yCKOpeHMe Tena mpu PaBHOYCKOPEHHOM  JIBHIKEHUH,
YCKOpEHHe CBOOOMHOro MajeHus, KECTKOCTD HPY>XHUHBI, KO3 hHIIMEeHT
TPCHHUA CKONBKEHHUsI, MeXaHW4YecKkas pabota u MOILHOCTb, YacTOTa H
NE€pHON  KOJeOaHHI MaTeMaTH4ecKoro u NPYXKHHHOIO MasiTHUKOB,
OITHYECKas  cuna  coGHparomedl IMH3BI,  paTHOAKTHBHLIN bon):
[IAHUPOBATh U3MEPEHHMs, COOMpATh SKCIICPUMEHTANIBHYIO YCTAHOBKY M
BBIIIOTHATE U3MEPEeHHUS, CIe/lys NMpeIoKeHHOM HUHCTPYKIIMH, BBIYHUCIIATE
SHAYCHHUE BEJIMYMHBI M aHATU3UPOBATE N0y YeHHBIe Pe3yJIBTATHI ¢ yYETOM
33/laHHOH IIOIPENIHOCTH U3MEePEHHIA;

COOJIIOATE TIpaBHIIa TEXHUKH Ge301aCHOCTH pH pabore ¢ 1abopaTopHbIM
000py 10BaHKeM;

pasMyaTh OCHOBHbBIE IIPH3HAKH M3YYEeHHBIX usnueckux mopeneit:
MaTepHaibHas TOYKa, abCOIOTHO TBEP/IOE TENO, TOYEYHBIN HCTOYHMK
CBETa, JIyd, TOHKasd JIMH3a, IUIAHETApHAs MOJelb aToma, HYKJIOHHasl
MOZIeJIb aTOMHOTO S/pa;

XdpAaKTEpU3OBATL  NPUHUMIBI  JEHCTBHS  M3YYeHHBIX npubopoB u
TEXHUYICCKUX YCTPOHWCTB C ONOPOH HA WX ONHCAHHUS (B TOM uncre:
CIIHIOMETp, NaTYUKKU MONOKEHUS, PACCTOSHHS | YCKOpEHHUs, pakera,
JXOJIOT, OYKH, IEPHCKOIN, (OTOANNApPaT, ONTHYECKHE CBETOBOJIEI,
CIICKTPOCKOI, NI03UMETp, Kamepa Bumbcona), UCIIOJIb3Ysl 3HAHUA O
CBOMCTBaxX  (DU3HWYECKMX  SBIGHHH HeOOXoMUMble  (u3MUecKue
3aKOHOMEPHOCTH;

HCIIOJIL30BATE CXEMBI H CXEMAaTHYHbIE PHCYHKH M3YYEHHBIX TEXHHYECKHUX
YCTPOHCTB, H3MEPHTEIBLHBIX NPUOOPOB U TEXHOJIOIMYECKHUX IPOLIECCOB
IPH  PeIICHUH y4YEeOHO-NPAKTHYECKMX 3a/1a4, ONTHYECKHe CXEMBI JjIst
TIOCTPOCHHs H300paKeHHit B IIIOCKOM 3epKajie u cobuparorei Hze;
UPHBOIUTL  NPUMEPBI  (HAXOMWTb  HmHpOPMAIMIO o IpuMepax)
IPaKTHIECKOr0 MCIOJIb30BaHHUSA (U3MIECKHX 3HAHMN B NIOBCEIHEBHOM
KH3HU U1 obecnieveHns 6e30macHoCTH Ipy obpamenuu ¢ npubopamu u
TEXHUYECKUMHU  yCTPOHCTBAMH, COXpaHEHHS 3/I0pOBbA M COOJIONEHUS
HOPM 5KOJIOrMYECKOro MOBEICHHS B OKPYKaIOIIeil cpene;

OCYIICCTBIATE  MOMCK MH(OPMAUMH  (HU3UYECKOro COJEpXKaHUs B
HWnrepuere, camocTostensHo (bopMynupys nouckossrit 3apoc, HaAXOIUTh



TYTA ONpeNesIeHNs] JOCTOBEPHOCTH TOTyYeHHOM HH(POPMAIIUK Ha OCHOBE
MMCIOLIMXCS 3HAHUHA U JIONIOTHUTE/IbHBIX UCTOYHUKOB;

HUCTIOJIE30BATh NPH BBINOJHEHHH Y4eOHBIX 3aMaHuit HayYHO-IIOITYTISIPHYIO
TUTEPATYPy  (PU3UYECKOrO  COMepKaHus, CIpPaBOYHBIE  MaTepUAaIEL,
pecypebl cetn Murepuer, Biajers npuémamu KOHCIIEKTUPOBAHUS TEKCTA,
lpeodpasoBanmst HHMOPMALHY H3 OZIHOK 3HaKOBOM CHUCTEMBI B IpYyry1o;
CO3MaBAThL COOCTBEHHBIC NHCHMEHHBIC M YCTHbIC COODIIECHHUSI HA OCHOBe
MH(OPMAIUH U3 HECKOIBKUX HCTOYHHKOR du3KMYeCcKoro conepxkanus,
IyOJIIYHO NIPE/ICTABIATE Pe3y IbTaThI TIPOGKTHOW MIJIM UCCIIEI0BATEILCKOMH
ACATCIBHOCTH, IIPH  3TOM  IPaMOTHO  HCIOJIB30BATE H3y4eHHBIH
MOHATUHIHBIA annapar usywyaemoro pasiena Gu3MKE u compoBokaaTh

BBICTYIUIGHHE Ipe3eHTanuesl ¢  yuérom ocoOeHHoCTei Ay TUTOPHH
CBEPCTHHUKOB.
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NOYPOYHOE INNITAHUPOBAHHE

7 KJIACC

Ne
n/n

CBETOBBIC, 3BYKOBLIC ABJICHHA

Tema ypoka

(du3uKa — HayKa O IPHPOJIE.
SIBjieHus IPHPO/Ibl. PH3HYECKHE
SIBJICHU S

MexaHHYeCcKHe, TeIJIOBEIE,
JIEKTPUIECKUE, MATHUTHEBIC,

Dusngeckne BEIIMYUHEI H HX
U3MepeHue

Ypoxk-uccienosanue "Usmepenne
TeMIIepaTyphbl IPH HOMOIIH
JKHIKOCTHOTO TEPMOMETpa U JaTYHuKa

TeMneparypsl”

Kak ¢usuka u Jpyrie ecTeCTBCHHBIC
HayKH H3Yy4aloT IIPUPO,LY.
EcrecTBeHHOHAYYHBIH METOJT
noszHanust. Onucanue GU3HIECKUX
SBJICHUH ¢ NOMOINBIO MOJIeIeH

Ypok-uccnenosanne "lIpoepka
I'HIIOTE3BL: JATBHOCTD 110JIETA MapHhKa,

NYIIEHHOTO TOPH30HTAIBHO, TEM
Gosplie, yeM Goliblne BBICOTa ITycKa'

=L s

Beero

KoaugecrBo 4acoB

KouTpo/bHbIe
paboThI

paboTsl

IpakTu4eckue

JIeKTpPOHHBIE
nugpoBbIe
oOpaszoBaTejibHbIC

pecypesl

JlaTa
H3y4YeHHs

butmoreka [{OK
https://m.edsoo.ru/ff09f72a




11

—1

| Muepuusi. 3aKOH HHEPIIMH.

Crpoenue Bermectsa. OMBITHL, ,

JI0Ka3bIBAIOIIHE JIHCKPETHOE CTPOCHUC
|

BEIeCcTBa

N |
_
JIBMIKEHME YaCTHIL BEIECTBA “

VYpoxk-uccneopanue « OnbITsl 110
HaOJII0ICHUIO TEIUIOBOTO PACIIMPEHHS |

razoB»

\rﬁﬁﬂﬂmﬂmzm COCTOAHHS BEHIECTBA

B3auMoCBA3b MEXKILy CBOHCTBAMHI
BEIIECTB B Pa3sHBIX arperaribix
COCTOSIHUSAX M HX
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
OcoOeHHOCTH arperaTHbiX COCTOSHUM
BO/IBI

MexanuuecKoe JIBUKEHHE.
PasroMepHOE U HEpAaBHOMEPHOE

JBHKEHHC

CxopocTh. EXUHHIBI CKOPOCTH

Pacuer nmyTH ¥ BpEeMEHH JIBUKCHHUS

B3anmo iedCTBHE TeJI KaK NpHYHHA
W3MEHEHHUs CKOPOCTH JIBHIKEHHS TEI

bubnuorexka [JOK

https://m.edsoo.ru/ff09fe0a

 Bu6miorexa LOK

i rﬂ\c‘m\és.om.m@.i\wamc_u.m .

Bbubimoreka [TOK

bubnmoreka [JOK

https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a0378 f

mxmu:&ﬂﬁmﬁo%

bubnuoreka LIOK

https://m.edsoo.ru/fa079¢

:num&ﬁ.mamoo.é\mdmomwmb

IL10THOCTE BelecTBa. PacyeT Macchl
1 00BeMa TeJa o0 ero IUIOTHOCTH

bubimoreka [JOK

https://m.edsoo.ru/ff0a0c10

mmmuxoqomm [HOK

::cm”\.\a.oamoo.:lmcmomﬂml

JlaboparopHas pabota «OnpeaeneHne ¥

I



—._ OTHOCTH me_ubOﬁO TClIa»

& g Sid!
18 i Pemenue 3axa4 1mo reme " E:oa:on.:u 1 bubimoteka [[OK
m __1 mmEmo,:wm o P https: \\E edsoo.ru/fflal23c
| Cua kax xmmmﬁo@xnesmm | _
19 B3auMmojieiicTus e Cuna 1 7
~ ynpyrocti. 3akon I'yka o - (e 5 s i S ;
| Jlaboparopnas pabora «3yuenue | m
f 20 3aBHCUMOCTH PacTsHKEHHS 1 W _
| (nepopmaryu) IpyKUHbI OT W
| TpWIOKCHHON CHIIBD 5 R ) W BT e A 1 ) S = |
W 21 | SlBieHHE TATOTCHMS. .Os:m TSDKECTH | 1 | o i P ” \\\\ IR |
| CBsi3b MEXK/Iy CHIIOH TSKECTH U
| s Y _ bubimorexa [JOK W
22 Maccoii Tena. Bec tena. Pemenne 1 " | ,
3 _ ~ https://m.edsoo.ru/ff0al 778
3a/1a4 10 TeMe Cuna dcmond\_ _ ”
h‘ — S NS — — S— ﬁ SN + - — -— - —_— —_—T
! 3 Cuira TSDKECTH Ha JIPYTHX IUIaHeTax. ! bubmoreka [JOK
| Du3HyeCKHE XapaKTEPUCTHKH IIaHCT Ak https://m.edsoo.ru/ff0al 502
bubimoreka [ JOK
24 Usmepenne cui. Jlunamomer 1 m _
S N v- h:‘ v ST AT P ; _ https://m.edsoo.ru/ff0al 8cc |
“ bubnunorexa [{OK _
25 ' Bec tena. HeBecomocTs 1 |
i by I https://m.edsoo.ru/ff0al 778
n:ovmomxa JIBYX CHJI, HAIIpaBJIEHHBIX
| 26 10 OJIHOH II MMSN ; 1 btnaare LUK
& " P ’ https://m.edsoo.ru/ff0ala70
PapnojieiicTByIOIIas CHII = i . X
7 Pemenue 3a/1a4 o TeMe 1
| "PaBHojieiicTBYIONIAs cun” a .
)8 Tpenue CKOJIBLKEHUS H TPEHHE NOKO5. 1 bubmorexa IIOK
Tpenue B IpUPO/IE M TEXHUKE ~ https://m.edsoo.ru/ff0alb9c
| 29 JlaboparopHast pabora A&wwammmm 1 b~ bubmmorexka [IOK




3aBMCUMOCTH CHIIBI TPEHHS
CKOJIbKEHHUs OT CHIIBI IABJICHUS ﬁ
XapakTepa CONPHKACAIOIHMXCs |
TTOBEPXHOCTET» m
|

Pernenue 3a/1a4 Ha OnpeJielieHue

r:cm“..ﬂ:_. ..mmmoo.ﬂs\wamioom

|
30 | i . |
 paBHOJICHCTBYIOIICH CHIIbI “ ] S e S iy s = )
| Penienue 3aaay no remam: «Bec _ |
31 Tenar, «1'paduueckoe uzoOpaxenue _ bubnuorexa [{OK
cuiy, «Cuirbly, «PaBHOZEHCTBY IOLIast _ https://m.edsoo.ru/ff0alde0
| cu» a
m Kounrpospaas paboTa 1o temam:
_ «Mexanndeckoe JiBuxenue», «Macca,
32 | IJIOTHOCTBY, «Bec Tenay, 1
| - «'paduueckoe H306paKEHHE CHITY, |
| «Cuimbi»
33 | Jlasnenue. CriocOOBI yMEHBIIEHUS B ~ buGumotexa 1IOK |
_ YBEJIMYCHHSA JaBICHUS | . https://m.edsoo.ru/ff0a20a6 |
m ; https://m.edsoo.ru/ff0a2376
_ TEMIIEPATyPEI L =
1lepepaya raBnenust TBEPABLIMH
35 qm:um_,w:u JKHJIKOCTAMH U quma:. 3akon Butmorexa LIOK
https://m.edsoo.ru/ff0a25b0
| o Hmommbm L 10 =
W 36 JlaBneHue B XUJIKOCTH U rase, bubmotexa [{OK ,
BBI3BAHHOE JIEHCTBHUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
vﬂ Pemenue 3ana49 no reme «JlaBnenue B bubnuoreka IJOK
KHMJIKOCTH | rasze. 3akoH llackamnsy https://m.edsoo.ru/ff0a2826
‘ 38 Coobiaronmecs cocy/ibl bubmorexa [IOK W
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40

41

['upaBmuueckuii npecc
Manonmerpsl. [lopimneBoii
KHJIKOCTHBIH HACOC

Atmocdepa 3emin. EEEEE
CYIIIECTBOBAHMS BO3YIITHOM
obostoukH 3eMiH. 3aBHCHMOCTh
aTMOC(EPHOT'0 JIaBJICHHUS OT BBICOTHI
HaJl YPOBHEM MOPsI

42

43

44

Bec Bo3yxa. ATMocdepHOE JlaBieHue

szmﬁmm:a m,:so,uemwmog JIABJICHMSL.

Omnbir Toppuuesiu

3aBUCHMOCTD m,:sooemvmo ro
JIABJICHHUS OT BBICOTHI HAJl YPOBHEM
MOpst

bapomerp-anepon. >dsoo&@v=0m
JIABJICHUE HA PA3IMYHBIX BHICOTAX

Pemenne 3apay no teme "
>,§ooeowmom nasienue"”

JlelicTBHE MUJIKOCTH M ra3a Ha
MOTPY>KEHHOE B HUX TeJIO.
>vxngowm cHna

Jlabopatopuast pabora xO:@ahm:mmma
BBITAJIKHBAIOIIEH CHITBL,
JIEHCTBYIOIIEH Ha TeJIo, IIOrPyKeHHOe
B JKUJIKOCTB)

:nbm //m. ommoo E\mcmmoqo

S

butmoreka [[OK

butaunoreka [JOK
https://m.edsoo.ru/ff0a2bs5a

mxazsoﬁwxm EO%

bubiuoreka [TOK
https://m.edsoo. E\mdmwamw

bubmoreka IJOK
https://m.edsoo.ru/ff0a2fc4

| bubimoreka [JOK
,v ::cm //m. o%oo E\mcmmwnb

bubmmroreka IJOK
https://m.edsoo.ru/ff0a3276

bubmuoreka [[OK
https://m.edsoo.ru/ff0a33fc

https://m.edsoo.ru/ff0a3136
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JlaGoparopnas pabora 1o Teme

|
” «HMcenenoBanne 3aBUCUMOCTH Beca i , ' bubimorexa LHOK
49 " S | 1 1 | .
Tella B BOJIC OT 00BEMA NMOrPYKEHHOIH | https://m.edsoo.ru/ff0a3514
| BIXHIAKOCTbH HaCTH TCJIa» 1 ‘1_\ | Rl o R 4,
50 ITnaBanue ren _ | | ARG, U |
w P e S https://m.edsoo.ru/ff0a3a9%6 |
JlaGopatopnas pabora | |
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Tema ypoka

OCHOBHBIE TTOJOKECHHS MOJICKYJIAPHO-
KHHETHYECKOH TCOPHH U UX OIIBITHBIE
MOATBEPHIACHHUA

Macca u pazmep atoMOB ¥ MOJIEKYJI

Mojienn TBEPIOTro, KUJIKOTO U

H_m_wOO@UNUEOHO COCTOSIHHH BEIecTBA

O0ObsicHeHHE CBOHCTB TBEPJIOTO,
KMJIKOTO M I'a3000pa3HOro COCTOSHUM
BENIEeCTBA HA OCHOBE [10JI0XKEHUH
MOJIEKYJIIPHO-KHHETHYECKOH TEOpUH

Kpucraummaeckue 1 aMmopHBIe Teia

CMauyuBaHue H KalluJIApPHOCTE.
EOW@ﬁNEOQHEOG HaTAXKCHHUC

TeruioBoe pacnIMpeHne U CKaTHE

Temmneparypa. CBs3b TEeMIepaTyphl CO

CKOPOCTBIO TEILNIOBOI'O ABHXKCHHA
HacTHIL

KoammgecTBo 9acoB

*

BuyTtpennss sHeprus. Crioco0Osl
H3MEHEHHS BHYTPEHHEH JHEeprHu

KonrpoibHbie |
paborel

IlpakTuyeckue
padoTeI

Jdara
H3Y4YCHHH

imsmm:oanmm IHOK
‘ Ebm“\::.oam@h:\mdﬁmmwa

DJIeKTPOHHBIE
undpossie
obpazoBaTte/ibHbIe
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bubnuoreka [JOK
https://m.edsoo.ru/ff0a5530
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bubmoteka [JOK
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Busl Tenonepeaun

bubmorexa [IOK
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Vpok-kondepennus "lIpakTuyeckoe
HCITOJIb30BAHHE TEILIOBBIX CBOHCTB

BCIICCTB H MAaTCpHAJIOB B HLECITAX

sHeprocoeperxeHus"

Konnyectso Tennorel. Y einHas

VpasHenue Teriooro dananca.
TennooOMeH M TEIIOBOE paBHOBECHE

Jlaboparopuas pabora
"WUccnenoranme sBleHus

TeroooMena IIpHA CMCIIHBaHUH

XOJIO/IHOHM M ropsiyel Bo/ib1"

Pacuer xonuyecTBa TeNnIoThH,
HEOOXO0AMMOT 0 JUIS HarpeBaHus Tela
U BBIJICTAEMOTO UM MPH OXJIAXKICHUH

JlaboparopHuas pabora "OnpeiecHue
paropHasd p p
yJIeJIbHOM TEIUIOEMKOCTH BelrecTBa”

Umwﬁ:ﬂm TOILIMBA. YJieJibHAs TEIIoTa

CropaHus

ITnaBnenye u oTBEpACBaHHE

—
|
|
|

KpUCTAJUIMICCKUX TEJL. Y nensHas

TEII0Ta IJIaBJICHHA

Jlaboparopnas pabota "Onpenenenue

YIEIbHOM TEIUTIOTHI IUIABJIEHUS b

ITapooGpa3oBanne U KOHICHCAIHS.

Hcnapenue

https://m.edsoo.r/ff0a6412

bubnunorexka ITOK

https://m.edsoo.ru/ffla65c0 W

s T “““ o8 A |
bubmorexa I1JOK

|
|
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:ﬁcm“\\_ﬁ.@cho..E\mcm%qm

bubmoreka [JOK m
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butmorexa [JOK |
https://m.edsoo.ru/ff0a6a98 |

bubnuoreka [JOK
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bubmaorexa [JOK
https://m.edsoo.ru/ff0a7b5a

|
&
|
|
|
|

bubmotrexa [JOK
https://m.edsoo.ru/ff0a71d2

bubmmoreka [JOK
:nbm“\_..i..ommoo.._,:\mamqm?
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Kunenue. Y gensHas Termora

bubmorexa [[OK
https://m.edsoo.ru/ff0a740c

bubmoreka LIOK
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mapooOpa3oBaHus U KOHJICHCALIHH.
3aBHCUMOCTE TeMIIEpaTypbl KHIICHHS
0T aTMOC(EPHOTO JIaBJICHUS

Bnaxnocts Bo3nyxa. Jlaboparopuas
pabota "Onpejenenue
OTHOCHTEJIBHOH BJIIAXKHOCTH BO3/IyXa"

Pemenne 3a/la4 Ha olpejieiieHue
BJIA2KHOCTH BO3/1yXa

IIpunuune! paboTel TENIOBBIX
jsurareneif. [laposast Typouna.
JlBurare;ib BHyTPEHHEr0 CrOpaHus

|
|

KIIJ] TermoBoro aBuarares.

| 26
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27

29

TenmoBble IBATATENH U 3aIIUTA

OKpYKaroleH cpe/ibl

3aKoH COXPAHCHUS U [IpeBpaIieHUs
9HEpPruH B TEIUIOBBLIX IIpoleccax

IlojroroBka K KOHTPOJIBHO# paboTe

1o Teme ""TeluioBsle sSIBIEHHS.

M3meHenne arperaTHeIX COCTOSHHM

BernecTna"

Konrponsnas pabora 1o reme
"Tennossie siBnenus. U3menenue
| arperaTtHbIX COCTOSIHMHM BenrecTna"

1
|

https: /o edsoo ru/fila786c

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

bubmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bubmmoreka [JOK
https://m.edsoo.ru/ff0a8312

bubauorexa [JOK
https://m.edsoo.ru/ff0a86ae

OnexTpusanus Teil. JIBa poxa
DNIEKTPHYCCKHUX 3apsi/IOB

30

Ypok-uccienopanue "DneKTpu3anus
TeJl HETYKIHEeH U IpH

COIIPUKOCHOBEHHH"
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B3aumoieiicTBHE 3apsIKEHHBIX TEJI.
3akon Kynona

DIIEKTpPHYECKOE 1OJIe.
HanpsiskeHHOCTE 3IIeKTPHYECKOro
nosist. [IpuniMn cynepno3uimmu

IEKTPHYECKHX T10JIeH

Hocuresu 21eKTpHYeCKUX 3apsioB.
DnemenTapHbli 3apsa. CTpoenue

oomnwﬁ@@mmﬁmﬁmnéau%mnm‘
Pemenue 3a1a4y Ha npuMeHeHne
CBOMCTB DJICKTPUYECKUX 3apsi/IoB
DIEKTPUYECKUH TOK, YCIOBHS €ro
cylecrBoBanus. McTtounukn

DJIIEKTPHYIECKOI'O TOKa

JleficTBHS 2JIEKTPHYECKOTO TOKA

Ypoxk-uccnenopanue "Jlelcreue
DEKTPHUYECKOr0 NOJIsl Ha IPOBOITHHKA
Y JIM2JIEKTPHKH"

ONEeKTpUYECKUi TOK B MeTallIax,
AKHUIKOCTAX M rasax

DnekTpuyecKas 1elb U €€ COCTaBHbBIE
9aCTH

e A |.|I+|..|. -

bubmmoreka I[JOK

https://m.edsoo.ru/ff0a87e4

i
. Bubmmorexa I[HOK

https://m.edsoo.ru/ff0a8ala

-~ bubnmorexa [JOK
s :ncm“m@.mawoo.é‘:qﬁmmm? g

bubmoreka [TOK

bubnuoreka IJOK
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https://m.edsoo.ru/ff0a95a4 ‘

msma.soanmm ITOK

wncm“\\a.aamoo.é\wam@mcm

Cuna toka. JlaboparopHas pabora
"M3MepeHue U peryMpoBaHie CHIIbI
Toka"

0.5

bubmotrexa IOK
_.ﬁcm_\_\i.m%oo._.:\wamomwm

rerraay

bubnuorexa [JOK

https://m.edsoo.ru/ff0a8bd6
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Coe/IMHEHHS MTPOBOJHHUKOB

DIJIEKTPHYECKOE HalpsKEHUE.
Boabsrmerp. Jlaboparopuas paborta
"U3mepenue U peryimpoBaHue

| manpsxenus”

Gcmﬁogwhﬂmﬁw HNpOBO/IHHKA.
w\hﬂ.ﬁvmom COIIPOTHBJICHHE BEIIECTBA

Jlaboparopnas pabora "3aBucHMOCTh
DJIEKTPHYECKOI'O CONPOTHUBIICHUS

IPOBOJIHUKA OT €I'0 JUIMHBI, IUIOLIA/I1
IIONIEPEYHOro CeYeHHs U Marepuaa”

3aBUCHUMOCTE CHIIBI TOKA OT

\,

Hanpsbkenust. 3akod Oma Juid yyacrka |

Lernu
Jlaboparopuas pabora
"HccnenoBanne 3aBUCHMOCTH CHITBI
TOKA, WIYIIETO Yepe3 PEe3UCTOp, OT

COIIPOTHUBIICHUA PE3UCTOPA H

HalpsbKeHus Ha pesucrope”

IlocnenoBarenpHOE H napajuielibHOE

b 1

Jlaboparopnas padora "IIposepka
IIpaBHJIa CIIOJKEHUS HAPSOKCHUI TpH

HOCIEA0BATCIIEHOM COCTHHCHHH IBYX _

pe3uCcTOpOB"

JlaGopaTopHas pabora "[Iporepka
IIPaBHJIA JUIsl CHIIBI TOKA IIPH
napauI€JIbHOM COCIHHCHHH
pesucTopos”

bubimorexa IHJOK
https://m.edsoo.ru/ff0a% 14

bubimorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmumorexa [JOK
https://m.edsoo.ru/ff0aa738

butmoreka [[OK
https://m.edsoo.ru/ff0aad4a

bubimorexa [JOK
https://m.edsoo.ru/ff0aa04e |

bubmorexa ITJOK
https://m.edsoo.ru/ff0aaas58

bubmmorexa IJOK
https://m.edsoo.ru/ff0aadle
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35

Perenue 3a1a4y Ha IPUMEHEHHUE
3akoHa Oma Juist pa3IHuHOro
| COE/IMHEHHS! IIPOBO/IHUKOB

Pabota 1 MOIIHOCTB u:mz%::oomoﬁo
Toka. 3akoH Jxoyisi-Jlenna

w.:oﬁﬁ:mmnmxn LEIH U xoeﬁoqumu
3JIEKTPUYECKOM YHEPIUH B OBITY.
~ Kopotkoe 3ampikanye

IToaroToBka K KOHTPOJILHOM m.mmo,a
110 TemMe "DICKTPHYECKUE 3apsiibl.
3apsKCHHBIC TEIA H UX
B3aumoieicTrUs. [TocTosHHBIA
DJICKTPHYCCKHI TOK"

|

KonTpossnas ﬁmmo,E 0 TeMe
"DneKTpUYecKue 3apsibl.
3apsoKeHHBIC Tella M HX
B3aumo/jieicTeus. IlocTosnnbli
EKTpUYecKuit Tox"

56

57

IlocTosaHHBIE MATHUTBI, HX
wwm.ﬁgo_mnﬁo,-.wﬁm

Ypok-uccnenoBanue _.Euuioms@
1OJIeH OCTOSHHBIX MarHUTOB"

58

Marautsoe noie. MarautHoe 11oje
3eMIIM | €ro 3HaUYeHHe JUIS JKH3HH Ha
3emie

bubnuorexa IJOK
https://m.edsoo.ru/ff0aaf8a

R f
bubimoreka [JOK 7
rncm //m. oamoo E\_mcmc_m.# A

,

bu6anorexa IJOK
https://m.edsoo.ru/ff0ab3e0

bubuorexa I[JOK

https://m.edsoo.ru/ff0ab660 m
_

bubimorexa [JOK
https://m.edsoo.ru/ff0abd2¢

bubmotexa [JOK
https://m.edsoo.ru/ff0abea8

bubnuorexa [JOK .
https://m.edsoo.ru/ff0ac3d0 |

bubmoteka [JOK
https://m.edsoo.ru/ff0acOba

|
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62

[TpaBuno Jlenna

OmneIiT Dpcreia. MarHuTHOE 110JIe
ANEKTPHYECKOro Toka MaraurHoe
I10JIe KaTYIIKH C TOKOM
IlpiMeneH#e 2JeKTPOMAarHUTOB B
Texuuke. Jlaboparopuas pabora

"U3y4enue J1eHCTBUS MAarHUTHOTO

T0JIs Ha IIPOBOJIHAK € TOKOM"

DJIeKTPO/IBHIaTEllb IOCTOSTHHOTO
ToKka. Mcronsizosanue
ANEKTPOJIBUIATEICH B TEXHUYECKUX
YCTPOHCTBaX M Ha TPaHCIOpPTE.
Jlabopartopuas pabora
"KoHCTpyHpOoBaHHE M H3YUCHHE
paboTel BneKTpoABUraTess”

Onertel Papajes. 3akoH
3JCKTPOMArHM THOM MHTYKIIHH.

63

Dnekrporeneparop. CriocoObl
HOJTYYEHUS! AIEKTPHYECKOM SHEPI UK.
DneKTpOCTaHIUMH Ha
BO300HORBJISIEMBIX HCTOYHHKAX
JHEPTrUu

65
)

ITojiroToBKa K KOHTpOIBLHOH paboTe
1o Teme "DIeKTpHYeCcKHe H
MarHMTHBIC ABJICHUA"

KonTtponsnas paboTa no reme
"DRIeKTpUYCCKUE H MArHUTHEIE
sIBTICHUA"

bubmmnoreka [TOK _
https://m.edsoo.ru/fflac1d2 |

bubanorexa [JOK f
https://m.edsoo.ru/ff0ac74a

bubuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

m bubmroreka 1JOK

Em Peseperslii ypok. Pabora ¢ mmzoamzm

|
|
| https://m.edsoo.ru/ff0acb14
|
4 bubmoreka [IOK I%




67

o teme "TeroBrle gBicHus"

Pesepsusiit ypok. Pabora ¢ Texcramu |
1o teme "llocTosHHbIH 1

| ONeKTpHYeCKWH Tok" L
68 . Pesepauslii ypox. Pabora ¢ TekcTamu m i
| norewe "Marmriie smrems” |
OBIIEE KOJIMYECTBO YACOB 110 _+ 68

HPOLEARIME

bubmmotexa IJOK
https://m.edsoo.ru/ff0acdc6

.. ::cmn\\E.oamoo.E\‘wawoomm
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|
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e e
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butnuorexa [JOK
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bubmorexa [JOK
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24 bubmoreka [JOK ,
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