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®enepanpHas pabouasi nmporpamma no yueOHoMy mpeamery «Dusuka» (0a30BbIi
ypoBeHb) (mpeamerHass o0nacth «EcTecTBEHHO-Hay4YHBIE MpEeIMETh») (manee
COOTBETCTBEHHO — MporpaMMa 1o ¢usuke, prusnka) BKIIIOYACT MOSCHUTEIBHYIO 3AIHCKY,
cofiepKaHue OOy4yeHUs, IJIaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS IPOTpaMMbl MO (PU3HKE,
TEMaTHUYECKOE TJIAHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs COCTaBIICHA
Ha OCHOBE IOJIOKCHUH U TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOU 00pa3zoBaTeabHON mporpammbl, npeactaBieHHbIX B @I'OC OO0, a taxxe
c yu€ToM QenepanbHOi paboueit mporpamMmbl Bociutanus u KoHneniuu npenogaBaHus
yueOHoro npeameta «Duzuka.

Conepxanue mnporpaMmbl 1o  (u3uMke HampaBieHO Ha (QopmMupoBaHHe
€CTECTBEHHO-Hay4YHON IPaMOTHOCTH OOYYaIOIIMXCS U OPTraHU3aIuIi0 U3ydeHus (PU3nuKu
Ha JICATEILHOCTHOW OCHOBE. B mporpamme mo (u3MKE YIUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpeamera B peamusanuu TpeboBanuii PI'OC OOO k mIaHUpyEeMbIM
JUYHOCTHBIM W METANPEAMETHBIM pPE3yJIbTaTaM OOYUCHHS, a TaKXKE MEKIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpejelieHne Y4eOHOro marepuana
no rojaM oOydeHus (IO Kiaccam), TMpeajaracT MPUMEPHYIO IOCIeI0BaTEIbHOCTD
W3YYCHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COICPKAHHSI M yd&Te
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ UENbI OKa3aHUS METOJUYECKON MOMOIIH
YUUTEIIIO B CO3/TaHUM paboyveil mporpaMMbl 10 y4eOHOMY TIPEAMETY.

duznka SBISETCS CHCTEMOOOPA3YIOIMM [l €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYecKre 3aKOHBI Jie)KaT B OCHOBE IMPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHUEH, OuoJjiorued, acTpoHoMHell W (u3mveckoil reorpadueii, BHOCUT
BKJIaJl B ECTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBISICT Haubojee SCHBIC
oOpa3ibl PUMEHEHHS HAydyHOTO METOJAa IIO3HaHUs, TO €CTh CIoco0a TMOJy4eHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIIaBHBIX 3a7ad  (U3UYECKOro O00pa3oBaHHMS B CTPYKType OOIIero
o0pa3oBaHMsi COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U MHTEpeca
K HayKe Y 00 y4Jarouuxcs.

N3ydaenue ¢usuku Ha 0a30BOM YpOBHE MPEAIOJIATaeT OBJIAJEHUE CIEAYIOUTUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIMMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSICHSTH SIBJICHUSA,

OILICHUBATh M TIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICTOBAHMUS;

WHTEPIPETUPOBATh JaHHBIE M  MCIOJIb30BaTh HAyYHBIE JIOKA3aTeJbCTBA
JUTSI TIOJTYYEHUST BBIBOJIOB.
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Henu n3yyenus: GU3NKU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa30BaHuUs OMpPEEICHBI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3zoBaTEIbHBIX
OpraHu3alusax Poccniickon denepanuu, peanu3yrommx OCHOBHBI€
oOmeoOpa3oBaTelnbHbIE  MPOrpaMMbl,  yTBEpkAEHHOW  pemeHneM  Kosueruum
MunwucrepcrBa npocserieaus Poccuiickoit ®enepanun (mporokon ot 3 aexadbps 2019 .
No TTIK-4BH).

Lenu nzydyeHus pU3NKU:

npuoOpeTeHne MHTEpeca U CTPEMIICHUS OOYJarolIMXcs K HAYYHOMY HU3Y4YEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIeé TO3HaHUS U (HOpPMHUPOBAHUE
HCCJIeIOBATEIBCKOTO OTHOILIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

(opMUpOBaHHME HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa H3y4eHHUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHUE TPEACTABICHUH O poinu (QU3UKA U1 PA3BUTHS  JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUM;

pa3BUTHE TPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymed npodeccuoHaIbHON
JESITEIbHOCTHU, CBS3aHHOM C (PM3MKOM, MOATOTOBKA K JalibHEHIIEMYy OOYy4E€HUIO B 3TOM
HaTpaBJICHHH.

JlocTrkeHne 3TUX Leiell MporpaMmbl MO (PU3KMKE HA YPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBaHUsl 00ECTIEUMBACTCS PEIICHUEM CIICIYIONINX 3a1a4:

NpUOOpETEHHE 3HAHUN O JIUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOPETEHHE YMEHUN ONUCHIBAaTh UM OOBSCHATH (UBUYECKHUE  SIBICHUS
C UCII0JIb30BaHUEM IOJIyYEHHBIX 3HAHUI;

OCBOEHHE METO/IOB PELIEHHUS MPOCTEHHINX PAcuETHBIX 3a/1ad C MCIOJIb30BAHUEM
buznIecKuX MOIeTIeH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ad;

pa3BUTHE YMEHUN HaOMIONaTh TPHUPOIHBIC SBJICHUS W BBINOIHSATH OIBITHI,
JabopaTopHbie pabOThl W SKCIEPUMEHTAIbHBIE HWCCICIOBAaHHUS C HCIOIb30BAHUEM
U3MEPUTEIBHBIX PUOOPOB;

OCBOEHUE MPUEMOB paboOTHl ¢ MHPOpMaIMell (HU3NIECKOTO COAEPKaHUsI, BKITIOUast
UH(GOPMAIIMI0O O COBPEMEHHBIX JIOCTWXKEHUSX (U3MKM, aHaIM3 M KPUTHYECKOE
OlICHMBaHHe UH(POPMAIIUK;

3HAKOMCTBO €O cdepamMu MNpodEeCCHOHATBHOM JESATEIBHOCTH, CBSI3aHHBIMU
C (u3uKOi, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHHUSAX
(bu3HYeCcKOl HayKH.

Ha wusyuenne ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBomuTcs 238 wacoB: B 7 kiacce — 68 uacoB (2 yaca B HeeNo),
B 8 Kimacce — 68 yaco (2 yaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B Hefelo).

[Ipennaraemsiii B mporpamme o (pu3uke rnepedeHp 1ab0paTOpHbIX paboT U OMBITOB
HOCUT PpEKOMEHJATeNbHBI  XapakTep, y4YuTelb JelaeT BbIOOp MpOBEICHUS
nabopaTopHbIX pabOT U OMBITOB C YY4E€TOM HWHIWBHIYAJIbHBIX OCOOEHHOCTEH
O0y4arommxcs, CHUCKAa OHKCIEPUMEHTAJbHBIX 33JaHUN, MpeJlaraéMbIX B paMKax
OCHOBHOTI'O TOCYIapPCTBEHHOI'0 9K3aMEHa 10 (PU3HUKE.
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COJAEP KAHUE OBYUYEHUA

7 KIIACC
Paznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA
®usuka — Hayka o0 mnpupoae. SBmeHus npuponbl. PU3NYECKUE SBICHUS:

MEXaHUYECKHUE, TEIJIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBEIE.
®duznueckue BenuuuHbl. M3mepenne pusnueckux BennuuH. Ousndeckue npuoopsl.
[TorpemHocTh U3MepeHnii MexIyHapoaHasi CUCTEMa €TUHULL.

Kak ¢usuka u  [pyrue  eCTeCTBEHHbIE HAyKH  HU3Y4aloT  IPUPONY.
EcTtecTBeHHO-HayuHbIN METO NTO3HAHUS: HAOIO/IEHHE, TOCTAHOBKA HaYy4HOI'O BOIPOCA,
BBIJIBI)KCHHUE TUIIOTE3, IKCIIEPUMEHT IO IIPOBEPKE THUIMOTE3, 00bSICHEHNE HA0JI01aeMOT0
spiieHns. Onucanue PU3NYECKux SBICHUM C TOMOIIBIO MOJIEIICH.

Jlemoncmpayuu
MexaHnnveckue, TeIUIOBBIE, SJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.
dusndeckue TpUOOPHI U MPOIEaypa MPSIMbIX H3MEPEHUM aHAJIOTOBBIM M LI POBBIM
pUOOPOM.

Jlabopamophbsie pabomsl u onvimol

Onpenenenue LEeHbl AeICHU KAl K3MEPUTEIBHOTO MPUOOpa.

N3mepenune pacCTOSHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenre pa3MepoB MAIBIX TEJT.

N3mepenne temmepaTypbl MpU HOMOIIM KUAKOCTHOTO TEPMOMETpPAa M JATUMKA
TEMIIEPaTypBhI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bI: NAIBHOCThH MOJETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayasibHbIe CBeeHUs 0 CTPOEHUH BelleCTBA

CrpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEILIECTBA.

JIBmxeHue yactuil BemecTBa. CBA3b CKOPOCTH JABUKEHUS YACTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe naBuwxkenue, nuddysus. BzaumoaelcTBre YacThll BEIIeCTBA: MPUTSHKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA. CTPOCHHE Ta30B, JKHAKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKNUX) Tel. B3auMOCBsI3b MEXKIYy CBONCTBAMH BCIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX WU HMX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jlemoncmpayuu

Ha6monenre OpoyHOBCKOTO JIBHYKCHUS.

Ha6monenne nuddysum.

HabGnronenune sBieHUN, OOBICHSIOMUXCS MPUTKECHUEM WM OTTAIKUBAHUEM
YaCTHIl BEIIECTBA.
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Jlabopamophsie pabomvl u onvimol
OneHka 1uaMerpa atoMa METOJIOM PsiIoB (C UCONb30BaHUeM GoTorpaduii).
OnbITH IO HAOTIOJIEHUIO TETIJIOBOT'O PACIIUPEHUS Ta30B.
OnwITH IO OOHAPYKEHUIO ACHCTBUS CHUJI MOJICKYIISIPHOTO TMPUTSKCHHUS.

Pazngen 3. /IBu:keHHe H B3aNMOJeliCTBHE TeJl

MexaHnueckoe ABUkeHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBH>KEHUE. CKOPOCTb.
CpenHsst CKopoCTh TP HEPABHOMEPHOM JIBUKEHUU. Pacu€r myTy U BpEMEHH JBHKCHUSI.

SBnenue nHepuuu. 3aKOH UHEpIMU. B3aumoaeiicTBre Tel Kak MpUYUHA U3MEHEHUS
CKOPOCTH IBHWKEHMS Tell. Macca Kak mMepa MHEPTHOCTH Tena. ILIoTHOCTh BemiecTsa.
CBs13b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTRA.

Cuita kak xapakTepucTuka B3aumozencTeus Ten. Cuia ynpyroctu u 3akoH I'yka.
N3MmepeHue cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHHS U cuiia TsokecTu. Cuna
TSKECTH Ha ApYyrux mianerax. Bec tena. HeBecomocTs. CrioskeHue cuil, HalpaBIEHHBIX
no oxHou mpsMou. PaBHomencTByromas cuin. Cuia TpeHusi. TpeHHE CKOJIbXKEHUS M
TPEHHE NOKOsA. TpeHue B NpUpPOJE U TEXHUKE.

Jlemoncmpayuu
Habmronenre MexaHM4ecKoro JBUKEHUS Tea.
N3mepenne CKopoCcTH NPSIMOJIUHENHOTO IBUKECHUSL.
HaGnronenuve siBlneHHUs] HHEPLUU.
Hab6mronenre n3MeHeHus: CKOPOCTH TIPU B3aUMOCHCTBUU TEJL.
CpaBHEHHE MacC 10 B3aUMOAEHCTBHIO TEN.
CnoxxeHue cuJi, HalpaBJIEHHBIX 110 OJHOW HPSIMOIA.

Jlabopamophbie pabomvl u onvimol

OmnpenencHUe CKOPOCTH PAaBHOMEPHOTO JBMKCHHS (IIApHKa B JKMIKOCTH, MOICIIH
9JIEKTPUYECKOT0 aBTOMOOWIIS U TakK jaliee).

OmnpenencHue CpeIHEH CKOPOCTH CKOJBKCHHUS OpycKa WM IIapyKa 10 HaKJIOHHOMN
IJIOCKOCTH.

OmnpeneieHue MIOTHOCTH TBEPAOTO Tea.

OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHUs (aedopmarivu) mpy>KUHbI
OT MIPUJIO)KEHHOW CUJIBI.

OnBITHI, TEMOHCTPUPYIONINE 3aBUCHMOCTh CHIIBI TPEHUS CKOJIBKEHHS OT Beca Tea
U XapakTepa COIMPHUKACAIOIIMXCS TTIOBEPXHOCTEH.

Paznen 4. JlaBJjieHne TBEPABIX TeJl, dKUAKOCTE U ra3oB

Hanenne. CriocoObl yMEHBIIEHUS U yBeJIW4YeHUs napieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHUA Tra3a oT 00bEMa, TeMiepaTypsl. llepenaua nasnenus TBEPAbIMU
TEIaMH, KUAKOCTAMM U ra3amu. 3akoH Ilackang. IlHeBMarnuyeckue MalIUHBIL.
3aBUCMMOCTh JaBJCHMS SKHAKOCTM OT TJIyOuWHBI. ['mapocratmyeckuii mapagokc.
Coobmmaromuecs cocyasl. ['napaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emimm u armochepHoe naBieHue. lIpuuuHBI CyIIECTBOBAaHHUSA
BO3AymHOW 000704k 3emmu. Onbir  Toppuuemmu. W3mepenwe armocgepHOro

6
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JaBICHUS. 3aBUCUMOCTh aTMOC(EpHOTO IaBICHHUS OT BBICOTHI HaJ YPOBHEM MOpPS.
[TpubGops! 11t W3MEpPEeHHs aTMOC(EPHOTO TaBICHHUS.

JlercTBuE XKUIAKOCTA M Ta3a Ha MOTPYKEHHOE B HHUX TeJo. BrITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [TnaBanue ten. Bo3gyxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIABJICHUS ra3a OT TEMIIEPATypPHI.

Ilepenaya naBJICHUS JKUIKOCTBIO M Ta30M.

Coobmaromuecs: cocybl.

['mppaBauyeckuit mpecc.

[TposiBneHue neicTBYSI aTMOC(HEPHOTO 1aBICHUS.

3aBUCMMOCTh BBITJIKUBAIOIIEH CHJIBI OT 00BbEMA MOTPYKEHHOM YaCTU Tejla U
IJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLICH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue IUIaBaHUS TEN IUIABAaHWE WM TIOTPYKEHUE TeIl B 3aBUCHUMOCTH
OT COOTHOILIEHU IIJIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamophsie pabomvl u onvimol

HccnenoBaHue 3aBUCHUMOCTH Beca Telda B BOAE OT O0bEMa MOrpy:KEHHOU
B KAJIKOCTb 4aCTH TEA.

OnpeneneHue BBITAJIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEH Ha TEJO, MNOrPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKHUBAIOIIEW CHJIBI, JEHCTBYIOIIEHM HA TENO
B YKAJIKOCTH, OT MACChI TeJa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOIIEN CHIIBI, JEHUCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00bEMa MOTPyKEHHON B JKUJKOCTh YAaCTH TeJla U OT MJIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOAKH U OIpeAcieHuE e€
IrPY30I0JbEMHOCTH.

Pa3znen 5. PaGora u MomHocTh. JHEprust

Mexanndeckast pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pblyar, 0JI0K, HAKJIIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
peiuara. [IpumeHeHue mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TOE MPABHIIO»
mexanuku. KI1J] mpocteix Mexanu3zmoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Knunetnueckast 1 moTeHuuanbHas sHeprus. [IpeBparienne
OJIHOTO BHJIa MEXAaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXpaHEHU s SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophsie pabombi u onvimol

OnpenencHue paOOTBI CHJIBI TPEHUS TIPH  PABHOMEPHOM JIBMOKCHHHM  Tea
10 TOPU30HTATLHON MOBEPXHOCTH.

HccnenoBanue ycioBUid paBHOBECHS phlUyara.
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N3mepenue K1/l HAaKIIOHHOM TIIOCKOCTH.
N3ydyeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHH.

8 KJIACC

Pa3nen 6. TensioBble ABJIeHUSA

OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJT. OTIBITHI, TOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOTO, JKUIKOTO W  Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrammmueckue u amopdubie Tena. OObSACHEHHE CBOWCTB Tra3oB, >KHIKOCTEH u
TBEPABIX TEJI HA OCHOBE IOJIOKEHNUN MOJIEKYJIIPHO-KUHETHYECKONU Teopun. CMauynBaHUE
Y KalWJULIPHBIE SIBJIICHUS. TeIuioBoe paciupeHue U CKaTue.

Temneparypa. CBA3p TEMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXEHUS YACTHLI.
Buyrpennss sHeprus. CriocoObl U3MEHEHHs] BHYTPEHHEW >HEpruu: Terionepenadya U
coBepiieHue paboTel. Buapl Temjonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLHS,
W3JIy4CHUE.

KomnuectBOo TemwioTel. YaenpHass TEIUIOEMKOCTH BeEIECTBA. 1€IIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. IlnaBieHne u oTBepleBaHuE
KPUCTANIMYECKUX BEIIECTB. YJenbHass TemioTa IMasieHus. IlapooOpa3zoBanue u
koHaeHcanus. Mcnapenue. Kunenwe. VYnenpHas Tersora  napooOpa3oBaHHS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHHS OT aTMOC(EPHOTO JaBICHUS.

BnaxxHOCTB BO3aYyXa.

OHeprus TOIUIMBA. Y I€JIbHAS TEMJIO0TA CTOPAHUSL.

[Tpuniuner pabots! TernoBbix aeurateneit KI1JI termoBoro asurarens. TenmoBbie
JIBUTATEHN U 3alUTa OKPYKAIOIIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPACHUS SHEPTUU B TEIUIOBBIX MPOIECCAX.

Jlemoncmpayuu
Habmronenrie OpoyHOBCKOTO JTBUYKEHUS.
Ha6monenne nuddy3um.
HaGroeHue sIBIICHUIA CMauYWBaHKS U KalTWJUIIPHBIX SBIICHUN.
HabGroienre TernoBoro pacimpeHus Ted.
WN3menenne paBieHus ra3a TpU HW3MEHEHWM OO0bEMa W HArpeBaHUU WIU
OXJIKICHUMU.
[TpaBuita u3MEpeHHS TEMIICPATYPHI.
Bunbl Termonepenayun.
OxJaxaeHue Mpu COBEPIICHUN PabOTHI.
HarpeBanwue npu coBepiieHnH paboThl BHEITHUMH CHIIAMH.
CpaBHeHHE TEMII0EMKOCTEN pa3IMUHbBIX BEIIECTB.
HaOmronenue kuneHust.
Habronenne mocTostHCTBA TEMIIEPATYPHI TIPH TUIABJICHUU.
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Mopenn TEeIJIOBBIX ABUTATEIEH.

Jlabopamophsie pabomvl u onvimuwl

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJIIPHOTO TMPUTSKCHHUS.

OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIM MJIM caxapa.

OnbIThl IO HAOJIOJCHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH M TBEPABIX
TeJl.

OmnpeneneHue 1aBJieHUs BO31yXa B OaJJIOHE HITPHUIIA.

OnbITHl, TEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIaBJICHUS BO3JlyXa OT €ro o0béMa u
HarpeBaHUs WK OXJIAKICHUS.

[IpoBepka THUIIOTE3bI JWHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATyPHI.

HabGnronenne n3aMeHeHnsl BHYTPEHHEW SHEPrUu Tela B pe3yibTaTe TeIlonepeaadn
1 pabOThI BHEIIHUX CHUJI.

UccnenoBanue siBneHUs TEIOOOMEHA MPU CMEIIMBAHUM XOJOJHONW U TOpsUeit
BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOT'O BOJIOM TpH TEIIOOOMEHE
C HArpeThIM METALUTUYECKUM LUITUHIPOM.

Onpenenenre yienbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHusl.

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Onpenenenre yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3zgen 7. JjaekTpuyeckne U MATHUTHBIE SIBJIEHUS

Onektpuzauus Teil. JlBa poaa BIEKTpUYECKUX 3apsaoB. BizauMopeicTBue
3apsHKEHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTh CHITBI B3aUMOICHCTBUS 3apsKEHHBIX TeJl
OT BEJIMUMHBI 3aPSIIOB U PACCTOSHUS MEXKY T€JIaMH ).

Onektpuueckoe rmone. Hampsok€HHOCTh  anekTpuyeckoro mojis. [IpuHuun
CYIEPIO3UIINN JIICKTPUICCKHX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenun osnexkrpudeckux 3apsnoB. OJIEMEHTAPHBIA JJIEKTPUYECKHN  3apsil.
Crpoenue aroma. [IpOBOJHUKM W JTUANEKTPUKHU. 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsja.

DNEKTPUUECKUI TOK. Y CIOBHS CYIIECTBOBAHMS 3JEKTPUYECKOTO TOKa. MICTOUHHKN
MOCTOSIHHOTO TOKa. JIeHCTBHUS dSJEKTPUUECKOTO ToKa (TEIJIOBOE, XUMHUYECKOE,
MarHUTHOE). DJICKTPUUYSCKUN TOK B KHUIKOCTSIX U Ta3ax.

OnekTpuueckas uenb. Cuina Toka. DieKTpuueckoe HampsbkeHue. ConpoThBICHUE
MPOBOJIHUKA. Y IEJIbHOE COINpPOTHUBIIECHUE BemiecTBa. 3akoH Oma sl ydyacTKa IIEIu.
[TocnenoBarenbHOE U MAPAILICTBHOE COCAMHEHUE TPOBOJHUKOB.

PaboTa u MOIITHOCTH JIEKTPUUYECKOTO TOKa. 3akoH J[koyms—JIenma. Dnekrpudeckue
IIEMU ¥ TOTPEONTENHN IEKTPUIECKO dHeprun B ObITy. KOpoTKOe 3aMbIKaHUE.

[ToctossHHbIE MarHuThl. B3anMOAENCTBUE MOCTOSHHBIX MAarHuTOoB. MarnuTHoOe
nosie. MarauTHoe noJjie 3eMJId U €ro 3Ha4eHue JUIs KM3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHoe TOJE NEKTPUUECKOro TOKa. lIpuMeHeHne SJIEKTPOMAarHuTOB B TEXHHUKE.
JlelicTBME MAarHUTHOTO TMOJSl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSSHHOTO
ToKa. cCHosb30BaHME  BJIEKTPOABUraTEIeM B  TEXHUYECKHUX  YCTPOMCTBaX |
Ha TPaHCIOpPTE.

Onbitel @apazesi. SIBileHUE SJIEKTPOMAarHUuTHOM WHAYKIWU. [IpaBuiio JleHia.
OnekrporeHeparop. CrocoObl MOTYyYSHUST ICKTPUUECKON SHEPTHH. IJICKTPOCTAHITUN
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DnekTpuszanus Tell.
JIBa poJia 3MEKTPUYECKUX 3aP0B U B3aUMOJACHCTBUE 3aPSIAKECHHBIX TEJL
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAs MHTYKLIHSI.
3aKOH COXPaHEHUS JICKTPUUECKUX 3aPsIIOB.
[IpoBOAHUKH U AUDIICKTPHKHU.
MopaennpoBaHue CUIOBBIX TMHUM SJIEKTPUYECKOTO TOJIA.
HcTouHMKH TOCTOSTHHOTO TOKA.
JlericTBUSA DNEKTPUYECKOTO TOKA.
DNEKTPUUECKU TOK B )KUIKOCTH.
["a30Bblii pa3ps.
N3mepeHne cuibl TOKa aMIepMETPOM.
N3mepenne sneKTpUdecKOro Hanps>KeHUs BOJIbTMETPOM.
Peocrar u MarasuH COnpOTHUBIICHUM.
B3anmopencTBre nNoCTOSIHHBIX MarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3ACICHUS MOJIOCOB MarHuTa.
MoaenupoBaHue MarHUTHBIX MTOJIEN TOCTOSTHHBIX MATHUTOB.
OmneIT Dpcrena.
MarHuTtHoOE 10Jie TOKa. DIeKTPOMarHur.
JlelicTBHE MAarHUTHOTO IT0JIS1 HA MIPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEND ITOCTOSHHOTO TOKA.
HccnenoBanue siBIEHUS 3JEKTPOMArHuTHOM UHIYKIIHMH.
OmnbiTel @apajes.
3aBUCHMMOCTh HaNpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIIOBHUI €r0 BOSHUKHOBEHHS.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamophsie pabomsl u onvimol
OMnBITHI 11O HAOFOACHUIO JICKTPHU3AIMK TEJI MHAYKIIUEH U TIPU COMPUKOCHOBEHHUH.
HccnenoBanue ASHCTBUS JICKTPUYCCKOrO OIS HA IPOBOJIHUKH U JUDJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUUECKOM 1IEMH MTOCTOSTHHOTO TOKA.
V3amepeHre 1 peryJupoBaHue CHIIbI TOKA.
V3amepeHue 1 peryJupoBaHue HAPSKSHHS.
HccrnenoBanne  3aBUCHUMOCTH — CHJIBI  TOKA, HMIYIIETO  4Yepe3  PE3UcCTop,
OT COIPOTHUBJICHHSI PE3UCTOPA U HAMPSKCHHS Ha PE3UCTOPE.
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OneIThl, JAEMOHCTPUPYIOLIME 3aBHCHMOCTH 3JIEKTPUYECKOTO CONPOTHUBIICHHUS
IIPOBOJAHHUKA OT €r0 JJIMHBI, IUIOIIA/IA MONEPEYHOT0 CEUEHHS U MaTepHaIa.

[IpoBepka mpaBuia CIOKEHUS HAMPSIKEHUN MPU MOCIEN0BATENIBHOM COEAUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJisi CUJIbI TOKA MPU NapajuIeIbHOM COEIMHEHHH PE3UCTOPOB.

Omnpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

Ornpenenenrie MOIHOCTH JIEKTPUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

HccnegoBanne  3aBUCMMOCTH  CWJIBl  TOKA, HMAYIIETO 4Y€pe3  JIAMIIOUKY,
OT HANPSDKEHUS HA HEW.

Omnpenenenne KIIJ] narpesarers.

HccnenoBanre MarHuTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

W3yuyeHre MarHuTHOrO MOJISi MOCTOSHHBIX MAarHUTOB NpU UX OOBEIUHEHUH U
pa3aeeHu .

HccnenoBanne NEHCTBUS 3IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnepITHl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJIEUCTBHUS KaTyLIKH
C TOKOM ¥ MarHMuTa OT CUJIbl TOKA M HAIIPABJIICHUS TOKA B KATYIIKE.

N3ydeHue neicTBUsI MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KoHncTpynpoBanue u nu3ydeHue paboThl JIEKTPOIBUrATEIS.

N3mepenne K11/ aneKkTpoaBUraTeNbHON YCTAHOBKHU.

OnBITHI 110 UCCIIENOBAHUIO SABJICHUS 3JIEKTPOMAarHUTHONW MHIYKIIMH: UCCIIEIOBAaHUE
M3MEHEHUM 3HAYEHUS U HAIIPABJICHUS! MHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBjieHUsI

Mexannueckoe  ABWKeHHe. MarepuanbHas  Touka. (CucremMa — OTCYéTa.
OTHOCUTENBHOCTh ~ MEXAHUYECKOIOo  ABWXKEHHsS. PaBHOMepHOE  MOpSIMOJIMHEITHOE
nuxeHue. HepaBHoMepHOoe mpsiMOJIMHENHOE nBWKEHUE. CpeaHsdass U MTHOBEHHas
CKOPOCTbH TeJIa IPU HEPABHOMEPHOM JIBUYKECHUMU.

Yckopenne. PaBHOyckopeHHOE TIpsiMoNIMHENHOE nBrkeHre. CBOOOIHOE TafieHHeE.
OmnpiThl [Namumes.

PaBHOMepHOE nBMXKEHHE TIO OKpYKHOCTH. [lepmom u dYactora oOpaiieHus.
JIuneriHas v yriaoBasi CKOpOCTU. LIEHTpOCTpEMUTEIIBHOE YCKOPEHUE.

IlepBoiii 3akoH HproToHa. Bropoi 3akon Herorona. Tpermit 3akoH HproToHa.
[IpuHIUII CYNIEPITO3ULIUY CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHUSI CKOJBXKEHHUSI, CHUIIA
TPEHHUS TTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOPEHHUE CBOOOTHOTO TafCHUSI.
JBmxenue mnanetr Bokpyr CousHia. IlepBas kocmuueckasi ckopoctb. HeBecoMocTs u
MEePErpy3KHU.

11
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PaBHOBecre MarepuanbHOW TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOrO TEJA C 3aKPEIUIEHHOM OChIO BpaiieHuss. MomeHT cuibl. LleHTp TsxecTn.

Nmnynee Ttema. M3menenue wummynbca. MMmynsc cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBH)KEHHE.

Mexanudeckasi pabota U MOIIHOCTh. PaboTa cui TsKECTH, yIPYrOCTH, TPEHUS.
CB3b sHepruu u padotsl. [loTeHnManbHas SHEprus Teja, HOJHATOrO Hajl HOBEPXHOCTHIO
3emun. [loTeHnmanbHas SHeprust cxartor npyxuHsl. Kunerndeckas sHeprus. Teopema
O KMHETUYECKOW HEPIUH. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUU.

Jlemoncmpayuu

HabmroeHre MeXxaHM4ecKoro JBUKEHUS Tela OTHOCUTEIILHO Pa3HBIX TEJI OTCUETA.

CpaBHeHME ITyTEW U TPACKTOPUN JABMKEHUSI OJHOTO U TOTO K€ TeIa OTHOCUTEIBHO
pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSMOJIMHENHOTO IBUKECHMUS.

HccnenoBanre npu3HAKOB pAaBHOYCKOPEHHOTO JIBUKCHHUS.

HaGmronenue NBHKEHUs Tella IO OKPY>KHOCTH.

HaGnroneHne MeXaHMYECKUX SBJICHUM, MPOUCXONAIIMX B CHUCTEME OTCuUéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEILHO KaOWMHETa
bu3uKy.

3aBUCUMOCTb YCKOPEHUS T€Ia OT MACChI TeJIa U ICMCTBYIOIIEH HA HETO CHUJIBL.

Habmroienre paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TEJL.

N3meHeHune Beca Tesa pu yCKOPEHHOM JIBUKECHUH.

Ilepenaya umirynbca npyu B3aUMOJACHUCTBUU TEIN.

[IpeobpazoBanust SHEPTUHU NIPU B3AUMOJICHCTBUU TEIL.

CoxpaHeHue UMIyJbca IPU HEYIPYroM B3aUMOJEHCTBUM.

CoxpaHeHre UMITyJIbca MPH a0COTIOTHO YIPYTroM B3aHMOICHCTBHH.

HabroieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHre MEXaHM4E€CKOM YHEPTUH MPU CBOOOTHOM IMaJICHUU.

CoxpaHeHuEe MEXAHWUYECKOM OHHEPruy TMpU JBHKECHHUM TeJNa TMOJ JCUCTBUEM

P Y>KUHBL.

Jlabopamophsie pabomvl u onvimol

KoHcTpynpoBanue Tpakrta i pa3roHa U JajdbHEHIIero paBHOMEPHOIO JBUKEHUS
[IapUKa WIN TEICKKH.

OnpeneneHue cpelHeld CKOPOCTU CKOJIbKEHUS Opycka WM JBHXKEHHUS IlapHKa
10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOPEHHUsI Teja MpU PaBHOYCKOPEHHOM JBM)KEHHH IO HAKJIOHHOW
IJIOCKOCTH.

HccrnenoBanne 3aBUCMMOCTH ITYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBM)KCHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TpPU PABHOYCKOPEHHOM IBMKCHMHM 0€3 HadaabHON
CKOPOCTH IyTH OTHOCSITCS KaK psii HEYETHBIX YK CEJl, TO COOTBETCTBYIOLIUE TPOMEKYTKH
BPEMEHHU OJINHAKOBBI.

12
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HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHUS! CKOJBKEHHUS OT CUJIbl HOPMAaJbHOTO
JABJICHUS.

Onpenenenue k03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Omnpenenenue )KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CWJIBI TPEHUS TP PABHOMEPHOM JIBIDKEHMM Tella
10 TOPU30HTAJIBLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUIBI YIIPYTOCTH MPU NOIBEME Ipy3a € HCIOJIb30BAHUEM
HEMO/IBUKHOTO U TOJIBUYKHOTO OJIOKOB.

N3yueHue 3ak0Ha COXPAHEHUS YHEPTUU.

Pa3nen 9. Mexannueckue KoJ1e0aHuA ¥ BOJHBI

KonebarensHoe paBumxkeHue. OCHOBHBIE XApAaKTEPUCTUKH KOJEOAHMI: MEpPHO/,
4acToTa, aMIUINTyJa. MaTeMaTH4eCcKuid MW TpPYKHHHBIM MasTHUKU. lIpeBpaienne
SHEPIUM NP KOJICOATETHbHOM JBUKECHHUH.

3atyxaromue koJsieOanus. BeiHyXneHHble KoneOanus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHbIE M IONEpedYHbIE BOJHBL. [[nrHa
BOJIHBI M CKOpPOCTb €€ pacnpoCTpaHEeHHs. MexaHM4eCcKHMe BOJIHBI B TBEPIOM TeElIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. ['poMkocTth 3Byka W BbicOTa TOHA. OTpaxkeHue 3Byka. MHOpa3Byk u
yIIbTPa3BYK.
Jlemoncmpayuu

HaGnronenue konebaHuil Tes o JEHCTBUEM CUJIbI TSYKECTH U CHIIBI YIIPYTOCTH.

Habmonenne konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGmronenne BIHYXICHHBIX KOJIEOAHUN U PE30HAHCA.

PacnpocTpaneHre poI0JIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIH ).

HaGnroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamophsie pabombl u onvimol

OmnpeneneHue 4acTOThl U MeproJia KoiaeOaHni MaTeMaTHYECKOIO0 MasiTHUKA.

Omnpenenenuie 4acTOThI U MEPUOJIa KOJEOaHUI NMPY>KMHHOTO MAasTHUKA

HccnenoBanre 3aBUCUMOCTH NEpUoAa KojeOaHWH MOJBEUICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBaHnue 3aBUCHUMOCTH TEpHOAA KoOJEOAaHWW MPYKHMHHOTO MAasTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TNepuoaa KosebaHWil rpysa, MOJBEUICHHOTO K HHUTH,
OT Macchl Tpy3a.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUOAa KoJieOaHUW MPYKUHHOTO
MasiTHUKA OT MAcChl TPy3a U KECTKOCTH MPY>KUHBI.

N3mepenune yckopeHust CBOOOHOTO MaICHUS.

Paznen 10. DinekTpoMarHuTHOE M0OJIe ¥ 3JIEKTPOMATHUTHBIE BOJTHbBI

13
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9H€KTpOMaFHI/ITHOC ITOJIC. 9H€KTpOMaFHI/ITHLIC BOJIHEI. CBoiicTBa
QJICKTPOMAruuTHBIX  BOJIH. Ilkana QJICKTPOMAIHUTHBIX  BOJIH. Hcnonp3oBanue
QJICKTPOMAIrHUTHBIX BOJIH AJIA COTOBOM CBSI3H.

BJICKTpOMaI‘HI/ITHaSI Impupoaa CBCTaA. CKOpOCTL cBeta. BomHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BomnHoBEIE cBOIICTBA CBETA.

Jlabopamopusie pabomst u onvimuwl
M3yueHre CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € MTOMOIIBI0 MOOMIILHOTO TenedoHa.

Pa3jnen 11. CBeToBble IBJICHUSI

JIyueBass mogmenb cBera. Mcrounuku cBera. [IpsiMonnHEitHOE pacnpocCTpaHEHHE
ceera. 3armenusa Conxua u Jlynel. Otpaxkenue cBera. Ilnmockoe 3epkanio. 3akoH
OTpa)KEHHsI CBETA.

[Ipenomnenne cBera. 3akoH mnOperomieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. Vcrmonap30BaHHE MOJHOTO BHYTPEHHEIO OTPAXKEHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox mydeit B nuHze. OnTuueckas cucrteMa (oToarirnapaTa, MUKpOCKONa U
Teneckorna. ['1a3 kak ontuyeckas cucreMa. bin3opykocTs U JanbHO30PKOCTb.

Pasnoxenne 6enoro ceeta B crekTp. OnbiTel HptoTOHA. ClioKeHUe CIIeKTpaIbHbIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMOIMHENHOE PACIIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonydenne n3o0pakeHHil B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTuueckuil CBETOBO/.
Xox myueit B coOUparoieil TuH3e.
XO0JI Iydel B pacCEUBAIOLLEH JIMH3E.
[Tonydenne n300pakeHH C TOMOIIIBIO JTHH3.
[Tpuniun aeiicTBus oToarmapara, MUKPOCKOIIA U TEJIECKOIIA.
Monenb riaza.
Paznosxenue 0enoro ceeTa B CIEKTP.
[Tonydyenue Genoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamophsie pabomvl u onvimol
HccnenoBanre 3aBUCUMOCTH yIila OTPAXKEHUSI CBETOBOIO Jiyda OT yIJia Ma/ICHHUS.
N3ydyeHne XxapakKTepUCTUK U300payKeHUsI TIPEAMETA B IJIOCKOM 3€pKaJle.
HccnenoBanre 3aBUCMMOCTH YIUIa IIPEJIOMIIEHHS] CBETOBOTO JIy4a OT YIJia MaJcHus
Ha TPAHULIE «BO3LYX—CTEKIIOM.
[Tony4yenre n300pa’keHHU C MTOMOIIBIO COOMPAFOIICH JTMH3HI.
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Omnpenenenne POKYCHOTO PACCTOSHUS U ONITUYECKON CHIIBI COOMPAFOIIEH JIMH3HI.

OnbITHI IO Pa3I0KEHUIO OETIOro CBETa B CIIEKTP.

OnBITH IO BOCIIPUATHIO I[BETA MPEAMETOB MPU WX HAOIIOJCHUM Yepe3 IBETOBBIC
(UIBTPHI.

Pa3nen 12. KBantoBble iBJICHUSA

Onwitel  Pezepdopna u muianetapnas moxaenb atoma. Moxens atoma bopa.
Hcnyckanue u noriomeHue cseta atoMom. KBaHTel. JInHedaTsie CIIEKTPBI.

PannoaktuBHOCT. AJb(a-, OeTa- U raMma-uznydeHus. CTpoeHue aTOMHOTO spa.
Hyxionnas mogens atromHoro sapa. M3oronsl. PagnoaktuBnbie npeBpamienus. [lepuon
IIOJIypacnaza aTOMHBIX SIAEP.

SAnepHbie peaknuu. 3aKOHBI COXPAaHEHUs 3apsiJ0BOI0 M MACCOBOT'0O YHMCENl. DHEPIUs
CBSI3M aTOMHBIX siiep. CBs3b Maccel M SHEpPruM. Peakiuu cuHTE3a U JEICHMS sIED.
Ncrounuku 3neprun ConHIa U 3BE3.

Anepnas osHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX H3JIYYEHHW HAa JKUBBIC
OpPTraHHU3MBI.

Jlemoncmpayuu
CrekTpbl U3Ty4€HUS U TOTJIONICHHUS.
CnekTpbl pa3IuyHbIX Ta30B.
Cnextp Bopopoaa.
HaGmonenne TpekoB B kamepe Buibcona.
PaGoTa cuéTyrka HOHU3UPYIOMIUX U3Ty4EHUH.
Perucrtpanus nzinydeHust TpUPOIHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamophsie pabomvl u onvimol

HaOmronenne CrionHbIX U TMHEHYATIX CIIEKTPOB H3TYICHUSI.

HccrnenoBaHue TPEKOB: HM3MEPEHHME DHEPTUM YaCTUIBl 1O TOPMO3HOMY IYTH
(mo dhoTorpadusim).

W3mMepeHune painoakTUBHOTO (POHA.

IHoBTOpHTEILHO-00001IAOIMH MOAYIb

[ToBTOpHUTENBHO-00001AIONUIT MOJIyJIb TpEIHA3HAYEH ISl CHUCTEMaTH3alluud |
0000IIeHNS TPEIMETHOTO COJEPKAaHUS W ONbITa JESATENIbHOCTH, MPUOOPETEHHOTO
OpU HM3Y4EHUU BCEro Kypca (U3UKH, a TaKKe I IOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY 10 (pu3uKe JIsi 00 yJaroImuxcsi, BBIOPABIITNX 3TOT YUeOHBIIH
npeaMer.

[Ipy wW3ydyeHHH JAHHOTO MOJIYJS PEeaIu3yloTCd W CHCTEMaTU3UPYIOTCS BHUIBI
NESITEIbHOCTH, Ha OCHOBE KOTOPHIX OOECHEeUMBAETCS MAOCTHXKEHHE NPEAMETHBIX U
MeTarnpeaMETHBIX TUTAHUPYEMBIX PE3yNIbTaTOB o0y4eHwus, dbopmupyercs
€CTeCTBEHHO-HAayYyHasi TPaMOTHOCTb: OCBOCHHWE HAYYHBIX METOJOB HCCIECIOBAHMUS
SIBIICHUI TIPUPOJIBI M TEXHUKH, OBIIAICHUE YMEHHUSIMHU OOBACHATH (PU3MUYECKUE SIBICHUS,
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IIPUMEHSIST TIOJIyYCHHBIE 3HAHUA, pPEIlIaTh 3aJa4d, B TOM YHUCJIE KAa4eCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO IEATEIBHOCTHBIA XapaKkTep JaHHOTO pa3Jielia Peaan3yeTcs 3a CUET
TOTr0, YTO OOYUAIOIMECS BBITOIHSIOT 3a/1aHuUs, B KOTOPBIX UM IIPEAJIaracTcsi:

Ha OCHOBE TMOJYYEHHBIX 3HAHUU Paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKHE
SBJICHUS B OKPYKAIOILIEW NPUPOAE U OBCEHEBHON KU3HU;

UCMOJIb30BaTh HAYYHbIE METO/IbI UCCIIEA0BaHMS (PU3UUECKUX SIBICHUN, B TOM UUCIE
JUISI IPOBEPKHU THUIIOTE3 U MOJIYyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTMM, HAIPUMEp, IPAKTUYECKOIO0 MCIOJIB30BAHMS PAa3JIMYHBIX HCTOYHHKOB

SHEPIMM Ha OCHOBE 3aKOHAa IPEBpaIlleHUsT M COXPAHEHUS BCEX H3BECTHBIX BHUJOB
SHEPTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3ydenue ¢u3uku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHUSI HAINpPaBJICHO
Ha JOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTe u3ydeHus (PU3MKU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOydaromerocst 0yayT cOpMUPOBAHBI CIEAYIONIUE TNYHOCTHBIE PE3yIbTaThl B HACTH:

1) nIaTpHOTHYECKOT0 BOCTIUTAHMS:

OpOSIBJICHUE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKOMN
(u3HYECKON HaYKHU;

LEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB,;

2) rpa:KIaHCKOTr0 H {yXOBHO-HPABCTBEHHOT 0 BOCITUTAHMS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHUIO B OOCYXJCHMHM OOILECTBEHHO-3HAUYUMBIX
U OITUYECKUX MpOOJEM, CBSA3aHHBIX C MPAKTUYECKUM MNPUMEHEHUEM JOCTHUKEHUU
bu3uKwy;

OCO3HAHME BAXHOCTH MOPAJIbHO-3TUYECKHUX IIPUHIUIIOB B IESITEILHOCTH YYEHOTO;

3) 3CTEeTHYECKOr 0 BOCIIMTAHMS:
BOCIIPUSTHE JCTETUYCCKUX KA4eCTB (DU3NUYCCKOW HAyKH. €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOI 0 MIO3HAHUSI:

OCO3HAHME IEHHOCTH (HU3MYECKOM HAYKHM KaK MOIIHOTO WHCTPYMEHTAa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEUIIIEN COCTABIISIIOLIECH KYIbTYPHI;

pa3BUTHE HAy4yHOW JIFOOO3HATEIILHOCTH, WHTEpeca K  HUCCIEIOBATEIbCKOM
JIEeSITEbHOCTH;

5) hopMupoBaHus KYJbTYPbI 310POBbSI H IMOIHOHAJILHOTO 0J1ArONOIYYHsI:
OCO3HAaHME LEHHOCTM  Oe3omacHoro oOpa3a JKM3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTU MpaBUi O€30MACHOIO MOBEJEHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C AMEKTPUUYECKUM U TETJIOBBIM 000PYJOBAaHUEM B IOMAIIHUX YCIOBUSX;
chopMUPOBAaHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOIo e NpaBa y APYyroro 4eaoBeKa,

6) TPyA0BOro BOCIIUTAHMS:

AKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTHUUYECKUX 3a7ad (B paMKax CEMbHU,
oOpa3oBaTeIbHOM OpraHu3alu, TOopoja, Kpas) TEXHOJOTMYECKOH U COIUaIbHOU
HAIPABJICHHOCTH, TPEOYIOIINX B TOM YUCIC U (PU3NYECKUX 3HAHUI;

WHTEPEC K MPAKTHIECKOMY U3YYCHHIO TTpodeccHii, CBSI3aHHBIX ¢ (DU3UKOMH;
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7) 3KOJIOTHYECKOT0 BOCTTUTAHUSI:

OpHEHTAIMs Ha MPUMCHEHHE (PU3NYECKUX 3HAHWK NJIS PEIICHUs 3a7a4 B 00JacTH
OKpYKaIoIIeH Ccpeibl, IIIaHUPOBAHUS TTOCTYIKOB U OIIEHKH UX BO3MOKHBIX MOCJEICTBUN
JUISL OKPYXKAKOUIEH CPEJIbI;

OCO3HAHME TJIOOATLHOTO XapaKTepa 3KOJOTMYECKUX MPOo0JIeM U MyTEH UX PELICHUS;

8) aganTanuu K H3MEHSIOMMMCS YCIOBUSAM COMHAILHOW H MPUPOTHON Cpeabl:

MOTPEOHOCTh BO B3aMMOJCHCTBUM MPHU BBINOJHEHUU HUCCICAOBAHUN U MPOEKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIESITEbHOCTD;

MOTPeOHOCTH B (hOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (hOPMYITUPOBATH UJIEH,
MOHSTHUSI, TUTIOTE3bI O (PU3NYECKUX 0OBEKTAX U SBJICHUSIX;

OCO3HaHUE Je(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTu
[1)7370978

MJITAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATh M BBIABISATH B3aUMOCBS3HM IIPUPOJBI, OOIIECTBA U
PKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3UUSCKUX 3HAHUH;,

OIICHKA CBOUX JICUCTBUM C YUETOM BIIMSIHUSL HA OKPYKAIOIIYIO CPEly, BO3MOKHBIX
ri100aJIbHBIX MTOCICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrate ocBoeHHs mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y  oOywaromerocss Oyayr  cQOpMUPOBaHBI  METaNpeAMETHBIC
pe3yNbTaThl, BKJIIOYAIONIME ITI03HABATEIILHBIC YHHBEpPCAIbHBIC Y4YeOHBIC JCHCTBHS,
KOMMYHHUKATHBHbBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBUS, PETYISTHBHBIC YHUBEPCAIbHBIC
y4eOHbI€ IEHCTBUA.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBbIE 1eHCTBUS
ba3oBrblie Joruvyeckue 1eMCTBUA:

BBISIBJIATH U XapaKTEpPHU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABIMBATh  CYIIECTBEHHBI  MpWU3HAK  KJIACCU(PUKALMKM,  OCHOBAaHUS
J1s1 000OITICHUS U CPAaBHCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paCCMaTPUBAEMbIX (PaKTax, TaHHBIX
U HaOJIOJICHUSIX, OTHOCAIIUXCA K (PU3UUECKUM SIBICHUSIM;

BBISIBIISATh IPUYUHHO-CIICJICTBEHHBIC CBS3U MPHU M3YUYCHUH (DU3MUECKUX SIBJICHUHN U
IPOIIECCOB, JeNaTh BBIBOJABI C HCIOJIB30BAHHUEM JCHYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKIIFOUEHUH, BBIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (U3NUYECKUX BEINYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peuieHus YydyeOHOM (u3nyeckod 3agayu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PELICHUS, BBIOOP HANOOIIEE MOIXOIAIIETO C YUETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUER).
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ba3oBble ucciaeaoBaTeIbCKHe JeHCTBUA .

HCIIOJIb30BATh BOITPOCHI KAK UCCIIEA0BATEIbCKUN NHCTPYMEHT O3HAHUS;

MPOBOAUTh 10 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOXKHBIN
bU3HYECKUil YKCIIEPUMEHT, HEOOIBIIIOE UCCIIEAOBAHNE (PU3NUECKOTO SBIICHUS;

OIICHMBATh HA MPUMEHUMOCTD U JJOCTOBEPHOCTh MH(OPMAIINIO, TOJYYSHHYIO B XOJIe
MCCIIC/IOBAHUS WM SKCIIEPUMEHTA,;

CaMOCTOSITEIbHO (OPMYIUPOBATH OOOOIIEHUS M BBIBOJABI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOIIO/ICHMSI, OTIBITA, UCCIICAOBAHNS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (U3MUECKHX IPOIIECCOB,
a TaKXKe BBIJIBUTATh MPEANOJIONKEHUSI OO0 HX pa3BUTUM B HOBBIX YCIOBHUSIX H
KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

OPUMEHATh PA3NUYHBIE METOAbl, WHCTPYMEHTBl M 3alpoChl TIPU IIOUCKE
U 0TOOpe MH(POpMALMKA WJIM JAHHBIX C Y4ETOM MPEJIOKEHHOW ydueOHOU (Puznyeckoin
3a]1a4H;

aHAJIM3MPOBATh, CUCTEMATU3UPOBaTb M  HMHTEPIPETUPOBATH  HMHPOPMALIHIO
pa3IMYHBIX BUAOB U (JOPM IIPE/ICTABICHNUS;

CaMOCTOSITEJIbHO BBHIOMpPATh ONTUMAJIBHYIO (POPMY MPECTaBICHU UH(DOpMAUU U
WUTIOCTPUPOBATh pEIIAEMblE 33/a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaguKoi U UX KOMOUHAITUSIMH.

KoMMyHHUKaTHBHBIC YHUBEPCAJbHBIC YYeOHbIC JeHCTBUSL:

B XO0JI¢ OOCYXJEHHs y4eOHOTO Marepuana, pe3yibTaToB JIA0OPAaTOPHBIX padoT
U TPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEeMbl M BBICKa3bIBATh
UJieu, HalleJICHHbIE Ha pelIeHUe 3aJaddl W MOJJepKaHHe OJIaroKenaTeIbHOCTH
OOIIICHMS,

COIOCTABIISITh CBOU CYXKICHUS C CYXKICHHSIMHU JPYyruX YYaCTHUKOB JMAjora,
OOHApYXUBATh Pa3INIUE U CXOJACTBO MO3HIIHIA;

BBIP@YKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJMYHO TPENCTABIATH PE3YNbTAThl BBIMOJHEHHOTO (DU3MYECKOTO OMBITA
(PKcriepuMeEHTa, UCCIICIOBAHUS, IIPOCKTA).

MMOHMUMATh U UCTIOJIH30BATh MPEUMYIIIECTBAa KOMAHIHOW ¥ HHAUBUIYAILHON pabOThI
MIPY pEIICHUN KOHKPETHOU (PU3NUIECKOM TPOOIIeMBI;

IIPUHUMATh LEJIM COBMECTHOW NESATEIIbHOCTH, OPTraHU30BbIBATh HCKUCTBHUS IO €€
JOCTHMKEHHIO: PACIPENENATh PO, O0CYXKAaTh MPOLECCHl M Pe3ylbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIONTHATH CBOIO YacTh Pa0OTHI, TOCTUTAsi KAYECTBEHHOTO pe3yjbTaTa 1Mo CBOEMY
HaIPABJICHUIO U KOOPAMHUPYS CBOM JICHCTBHS C IPYTUMHU YJICHAMHU KOMaH/IbI,

OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEIBLHO C(HOPMYIIMPOBAHHBIM YHACTHUKAMH B3aUMOCHCTBUS.
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PeryasiTuBHBIE YyHUBEpPCAJbHbIE YUeOHbIE eHCTBUS
Camoopranuzanmusi:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYyallHsIX, TPeOYIOIuX
JUTSI periieHusT GU3NIeCKUX 3HAHMM;

OPHEHTHUPOBATHCS B PA3IUYHBIX MMOAX0aX MPUHATUS pelIeHHH (MHIUBUIYAIbHOE,
MPUHATHE PEUICHUS B TPYMIE, IPUHATUE PEUICHUN TPYIIION );

CaMOCTOATEIIFHO COCTABIATH AJTOPUTM pelIeHUs (HU3MUECKON 3aJaun WM TJIaHa
UCCIEAOBaHUSA C YYETOM HMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh MPEAJIaracMble BAPUAHThI PELICHUM;

JieaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIA HHTEJJIEKT:

J1aBaTh a/ICKBATHYIO OLICHKY CUTYallMU U Mpejiararh Iiad €€ U3MEHEHNUs,

OOBSICHATh TPUYUHBI JOCTHKEHUS (HEIOCTIDKEHUS) PE3yJbTaTOB JESTEIBHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(U3MUYECKOTO HWCCIICIOBAHUSI WM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MEHUBLINXCS CUTYal[Ui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa LEIU U YCIOBUIM.

CTaBUTh CceOsl Ha MECTO JpYyroro 4YeloBeKa B XOJAE CIOpa WIA JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOrO.

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY NpH pelleHud (U3HYECKUX 3a7ad WM
B YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE 7K€ MPABO IPYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHly 0o0yuyeHuss B / KJjiacce MpeIMETHbIE PE3yJbTaThl HA 0Aa30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yUJAOIIUXCS YMEHHI:

UCMOJb30BaTh MOHATHA: (PU3NYECKUE U XUMHUYECKHE SIBJICHUS, HAOIIOACHUE,
OKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAUHUIBI (U3UYECKUX BEIMYHH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUSI BemlecTBa (TBEpHOE, KUIKOE, ra3000pa3HOE), MEXaHHYECKOe
nBwkeHne  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  MPSIMOJMHEHHOE),  TPacKTOpHs,
paBHOJACHCTBYIOIIAasE CcwiI, nedopmanus (ympyras, IUlacTU4YecKas), HEBECOMOCTb,
COOOUIAIOIINECS COCY/bI;

pasnuuath siBieHus (auddys3us, TerioBoe JBMKCHHWE YACTHI[ BEIIECTBA,
paBHOMEpHOE JIBI)KEHHE, HEPAaBHOMEPHOE JBMKEHHE, WHEPLHUs, B3aUMOJACUCTBUE Tel,
paBHOBecHE TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO BpalleHHUs, MepeAada JaBICHUS
TBEPIABIMU TEJIAMH, XUAKOCTIMH U TazaMH, aTMOC(hepHOE JaBlieHHE, IUIaBaHUE TeT,
MPEBpAIICHUS MEXaHWYECKOW JHEPruH) MO OMUCAHWIO UX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UIECKOE SBICHHE;

pacro3HaBaTh TPOSBICHHE W3YUYEHHBIX (U3NYECKUX SIBICHUN B OKpY)KAIOIIEM
MHpE, B TOM YncIie (pu3ndecKue sIBIEHUS B IPUPOJIE: IPUMEPHI ABMKEHUS C Pa3IMYHBIMU
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CKOPOCTSIMH B JKMBOW M HEKHMBOW IPUPOAE, NEUCTBUE CUJIBI TPEHUS B IPUPOLE U
TEXHUKE, BIHUSHHE aTMOC(EpPHOrO [aBJICHHS Ha >KMBOW OpraHu3M, ILJIaBaHHE pbIO,
phluard B TeJ€ 4YeNOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B yueOHYIO,
BBIJICIISATH CYIIIECTBEHHbIE CBOMCTBRA (IPU3HAKHN) (PU3UYECKUX SIBJICHUM;

ONMKCHIBATh HM3YYECHHBbIC CBOMCTBA Tel U (DU3MYECKUE SIBICHUS, HCIOIb3Ys
¢dusndeckre BeaMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTD,
CpeIHsisl CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TsDKECTH, BEC Teja, CHJia TPEHUS, JaBJICHUE
(TBépmoro Tema, KHUIKOCTH, Tasa), BBITAJIKHBAIOIIAS CHJIa, MEXaHWYecKas padoTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPHUIMEHT TOJE3HOro JCHCTBUA
MEXaHW3MOB, KMHETHYECKas W TMOTEHIHaIbHAs YHEPrus), Npu OMNUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICIT UCTIOIB3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IMHULIBI
(¢u3NYECKUX BEIUYMH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYrMMHU BEJIMYMHAMM, CTPOUTHh IpadUKH H3YYEHHBIX 3aBUCHMOCTEU
($u3NYECKUX BEJTUYUH;

XapaKTepHU30BaTh CBOICTBA TeJ, (PU3MUECKHUE SBIECHUS U IPOLECCHl, MCIOJIb3YS
npaBuiia CIoKeHust cvil (BIOJb OJHOW mpsiMoi), 3akoH ['yka, 3akoH [lackais, 3akoH
Apxumenia, IpaBUIO paBHOBECHS pbriara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKOW JHEPTruu, MpH TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aMHMCHIBAaTh €T0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OOBSCHATH (M3MUYECKUE SIBICHUS, TPOIECCHl M CBOWCTBAa TEl, B TOM YHUCIE H
B KOHTEKCTE CHUTyallUil MpaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
MPUYUHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHME U3 1-2 JIOTMYECKUX IIIaroB
c ornopoii Ha 1-2 U3ydeHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUM, (U3UUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemats pacu€THble 3amadu B 1-2 AeicTBUSA, HCMONB3YyS 3aKOHBI W (HOPMYIIHI,
CBsI3bIBAIOINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaJM3a yCIOBUS 3ajaui 3alluChIBATh
KpaTKO€ YCIOBHE, MOJCTaBIATh (PU3MUECKHE BEIWYMHBI B (POPMYIBI U TPOBOAWTH
pacuéThl, HAXOAUTH CIIPABOYHbIE JaHHBIEC, HEOOXOUMBIE /1JIsl pEIICHUs 3aj]a4, OLEHUBATh
PEATMCTUYHOCTD MOJYYE€HHON (PM3HUECKON BEJTMYUHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
METOJIOB, B OIMCAaHUM MCCIAEAOBAHUS BBIJCIATh MPOBEPSIEMOE MPEAINOJIOKEHNE
(rumnoTe3y), pa3iM4aTh ¥ UHTEPIPETUPOBATH MOJIYYCHHBIN PE3yIIbTAT, HAXOAUTH OIINOKU
B XOJI€ OTIBITA, JIeJaTh BBIBOJIBI 10 €T0 Pe3yIbTaTam;

MPOBOANUTH OMBITHI IO HAOMIOACHHUIO (PU3UYECKUX SBJICHUN WIH (U3HUIECKUX
CBOWCTB Tel. (OPMYIMPOBATH MPOBEPSEMbIe MPEANONOKEHHUS, COOMPATh YCTAHOBKY
U3 TIPEIJIOKEHHOTO 000PYIOBaHUS, 3aITUCHIBATH X0/ OMBITA U POPMYITUPOBATH BHIBOJIBL;

BBITIOJTHATH TPSMbIC U3MEPEHUST PACCTOSTHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHITBI
U TEMIIEpaTypbl C MCIOIH30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3alMCHIBATH
MOKa3aHMs MPUOOPOB € YIETOM 3aJaHHOU aOCOTFOTHON MOTPEITHOCTH N3MEPECHHIA;

IPOBOAMTH UCCIIEI0BAHUE 3aBUCUMOCTU OJJHOM (PU3MYECKOIl BEIMUMHBI OT JPYroi
C UCIOJIb30BAHUEM TMPSMBIX U3MEPECHUH (3aBHCUMOCTH IYTH PABHOMEPHO JBIIKYIIETOCS
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Teaa OT BPEMEHU JBMKEHMS TeEJa, CUJIbI TPEHUSI CKOJIbKEHHSI OT Beca Teja, KauecTBa
00pabOTKH TIOBEPXHOCTEH T W HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIOIIAJH
CONPUKOCHOBEHHUS TE€J, CHJIBI YIPYrOCTU OT YIJIMHEHUS MNPYKUHBI, BBITAIKUBAKOLIEH
CWIIbI OT 00bEMa TOTpYyKEHHOM 4YacTW Tejla M OT IUJIOTHOCTH JKUJKOCTH, €€
HE3aBUCHUMOCTH OT TUIOTHOCTH T€Ja, OT TITyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHIMA
IUIaBaHMs TeJ, YCIOBUM paBHOBECHUS phluara M OJOKOB, y4aCTBOBATh B IJIAHUPOBAHUU
y4e0HOrO HCCIEOBaHusl, COOMpaTh YCTAHOBKY M BBINOJIHATH W3MEPEHUS, CIEeays
MPEIJIOKCHHOMY  TUIaHy, (HUKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHOW 3aBUCHMOCTH
bU3NYEeCKNX BEIMYMH B BHJIC MPEIOKCHHBIX TAOMUI] M TpauKOB, IeIaTh BBHIBOIBI
0 pe3yJIbTaTaM UCCIIeI0BaHUS;

MIPOBOJIUTh KOCBEHHBIC W3MEpPEHHS (DU3MUECKUX BEIUYHMH (IUIOTHOCTH BEIISCTBA
JKUJKOCTH M TBEPIOrO TEla, CHJIA TPEHUS CKOJIbKEHUS, JaBJIEHUE BO31yXa,
BBITAJIKUBAIOIAS CUJIA, ICUCTBYIOIIASI HA IOTPYKEHHOE B JKUAKOCTH TeJO, KO PUieHTt
MIOJIC3HOTO JICHCTBUS MPOCTBIX MEXaHU3MOB), CIIEAYs MPEIOKECHHON MHCTPYKIIMH: TIPU
BBITIOJITHEHUU HM3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYUCISTH
3HAYCHME NCKOMOM BEJIUYHMHBI;

coOofaTh MpaBUJla TEXHUKH O€30MacHOCTH NpH pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JACUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAONIUECS COCYAbI, 0apOMETp, pblyar, MOJBUKHBIA U
HETOIBM)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTB;

XapaKTepu30BaTh MNPUHIIMIBI JIEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPONCTB C OMOpOM HA WX ONUcaHuig (B TOM YHCIE. TOAIIUIHUKH, YCTPOWCTBO
BOJONPOBOJIA, THUIPABINYECKHUI Ipecc, MaHOMETpP, BBICOTOMEp, MOPUIHEBOM HAacoc,
apeoMeTp), HCIOJb3Yysl 3HAHHS O CBOMCTBaX (DM3MUYCCKUX SIBJICHHA M HEOOXOIUMBIC
(dbuznYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH MPUMEphl (HAXOAWTh WHGPOPMALKIO O MPUMEPax) MPAKTUYECKOTO
UCIIONb30BaHUsl (U3UYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HM Ji1 OOecredyeHus
0€30MacHOCTH TMpU OOpalieHuH C TpudopaMu MU TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHMS 3JI0POBBS 1 COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaOIIen
cpene;

OCYIIECTBIIATh OTOOpP MCTOYHMKOB HH(popmanuu B MHTepHETe B COOTBETCTBUU
C 3aJIaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMNXCS 3HAHUM U ITyTEM CPaBHEH UsI
Pa3IMYHBIX UCTOYHHMKOB BBIACIATh MH(POpPMALIMIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEJOCTOBEPHOI;

WCIIOJIb30BaTh TIPW  BBITIOJIHEHUHM YYE€OHBIX 33JIaHU  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3UYECKOTO COJEepKaHMs, CIPABOYHBIE MATEpUAbl, PECYpPChl CETH
WuTtepuer, Bnamerb mnNpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHMUs
uHdOpMAaIK U3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC M YCTHBIC COOOIIECHHS Ha OCHOBE
2—3 WCTOYHUKOB HMH(pOpMAIUU (PU3NUECKOTO COACp)KAHUS, B TOM YHUCIEC MyOINIHO

22



®denepanibHas padbouas nporpamma | dusuka. 7-9 kiraccel (0a30BbIi YPOBEHB)

JienaTh KpaTKUe COOOIIEHHUS O pe3yjbTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBaHUM,
IpU 3TOM T'PaMOTHO HKCIOJIb30BaTh M3YYCHHBINM MOHATHIHBIA anmapar Kypca (Qpu3uki,
COIMPOBOXKIATh BBICTYILJIEHUE MTPE3CHTAIUEH;

MIPU BBITIOJHEHUN YIEOHBIX TPOEKTOB M UCCIIEIOBAHHUI paclpeaesisiTh 005S3aHHOCTH
B IPYNIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3a/]Ja4aMH, CJIEAUTH 3a BHINIOJHEHUEM ILJIaHA
NENUCTBUMN, aJIeKBaTHO OLICHUBATh COOCTBEHHBIM BKJAJ B JEATEIbHOCTH TPYIIIIBI,
BBICTPanBaTh KOMMYHHKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOIIHX.

K koHiy oOydeHuss B 8 kjiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 yIAIOIIUXCS YMCHHI:

UCIIOJIB30BATh OHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJl, arperatHbleé COCTOSIHMSI BEIIECTBA, KPUCTALUIMYECKME W aMop(dHbIe Tea,
HACBIILICHHBIN U HEHACBIIICHHBIN I1ap, BJIAXXHOCTh BO31yXa, TEMIIEpATypa, BHYTPEHHSIS
DHEPrus, TEIUIOBOM IBUIATENb, DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii, DJICKTPUUECKOE
T10JIE, TPOBOAHUKHU U IUAJIEKTPUKH, IOCTOSTHHBIN SJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pa3nnyaTh ABJICHHS (TEIJIOBOE PACIIMPEHUE U CHKaTHe, TeIlonepeaaya, TerIoBoe
paBHOBECHE, CMAauyMBaHWUE, KaNWULIPHBIE SBJIICHUSA, WCHAPECHHUE, KOHJCHCAWsI,
ILJIABJICHUE, KpUCTaJUIU3alus (oTBepneBanue), KUIICHUE, TeIuionepeaada
(TeTrIONPOBOAHOCTh, KOHBEKIHS, H3JIydCHHUE), SJCKTPH3AIUs TeJ, B3aWMOJCHCTBUE
3apsiIOB, JIEUCTBHUSL JIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHWE, B3aUMOJICHCTBUE
MAarHuTOB, JACWCTBME MArHUTHOIO MOJISI HA IMPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs
WHIYKIMS) TI0 ONHCAHWI0 HX XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3MUECKUX SIBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM 4Hclie (PU3NYECKUe SIBJICHHSI B MPUPOJIC. MOBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIE SBJICHUS B MPHUPOJE, KpPUCTALIBI B mpupone, usirydeHue CoJHIa,
3aMep3aHre BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SBJICHUS B aTMOC(EpeE, FJICKTPUUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
noJie 3emiiu, Jipeiid MmoarCoB, POJIb MATHUTHOTO OIS JJIs )KU3HUA Ha 3emile, TOJIIPHOE
CUSIHME, TIPU HSTOM TEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIC CBOICTBA (MPU3HAKH) (PU3NICCKUX SBICHHUM;

ONKCHIBaTh WM3YYCHHBIE CBOWMCTBA Tel U (U3NUECKHE SBICHUS, HCIOIb3YS
dbuzndeckre BEIMYMHBI (TeMIEeparypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI,
yI€IbHAs TEMJIOEMKOCTh BEIIECTBA, YACIbHAS TEILIOTA IUJIABICHUS, YAEIbHAs TEIJIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CropaHus TOIUIMBA, KO3(PQGUUMEHT MOJE3HOTO
JICUCTBUSI TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/YyXa, JJICKTPUUECCKUN
3apsiji, CUJIa TOKA, YJIEKTPUUECKOE HANPSIKEHNUE, COMMPOTUBIIEHUE ITPOBOAHUKA, YAECIBHOE
COITPOTHUBJICHHE BEIECTBa, pab0Ta U MOIIHOCTH JJCKTPUUYCCKOr0 TOKA), MPU OMHUCAHUH
MPaBWILHO TPAKTOBATh (PM3UYECKUN CMBICI HCIOIb3YEeMbIX BEJIWYUH, 0003HAYEHUS U
CAVHUIBI  (PU3NYECKUX BEIMYHMH, HAXOAUTh (OPMYJbI, CBSI3BIBAIONINE JaHHYIO
(GU3NYECKYI0 BEJIWYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TpaduKd H3yIEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJIUYHH;
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XapaKTepru30BaTh CBOWMCTBA Tel, (PU3MYECKUE SIBJIICHUS U TPOIECCHI, HCIOIb3YS
OCHOBHBI€ TIOJIOKEHHUSI MOJCKYISIPHO-KUHETUUECKOM TEOpPUU CTPOEHHUS BEIIECTBA,
NPUHIUI CYTICPIIO3HUIINY TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHS 3apsia,
3akoH OMa i ydacTka uenu, 3akoH Jlxoyns—JIeHma, 3aKk0OH COXpaHEHUs SHEPTuH,
P 3TOM JIaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aUCHIBATh €I0 MaTEMaTUUYECKOE

BBIPAKCHHUE,
OOBSCHATh (PU3NYECKHUE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa.  BBIABIATE  IPUYUHHO-

CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux I1aroB ¢ onopou na 1-2
U3YYEHHBIX  CBOMCTBAa  (M3WYECKUX  SBJICHUHM, (U3MUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemats pacu€THble 3a1aud B 2—3 JACHMCTBUSA, UCIONIB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4M 3alIUChIBATh
KpaTKOE€ YCJIOBHE, BBISBIATH HEAOCTAaTOK JAHHBIX I pPEIIEHUS 3aJa4dd, BbBIOMPATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE 1JIs €€ PELICHMs], IPOBOJAUTH PacU€Thl U CPABHUBATH
MOJIyY€HHOE 3HaueHue (PU3HUECKON BEIMYMHBI C U3BECTHBIMU JJAHHBIMU,

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYHO PELIUTh MPU MOMOILIM (PUINYECKUX
METO/IOB,  HUCIIOJIb3yd  OINHCAHHME  HCCIEAOBAHUS,  BBLACIATH  MPOBEPSIEMOE
NPEANOIOKEHNE, OLEHUBATh MNPABWIBHOCTh IMOPSIKA IPOBEACHHS HUCCIEI0BaHUS,
JIeNaTh BHIBOJBL;

MPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBJICHUM WU (PUINYECKUX
CBOKCTB TeJ (KanmWJUISIPHBIC SIBIICHHSI, 3aBUCUMOCTh JIaBJICHHUS BO3yXa OT €ro 00bnEMa,
TEMIIepaTypbl, CKOPOCTH IPOLIECCA OCTBIBAHMS U HarpeBaHUs NP U3IYyYEHUHU OT L[BETA
u3aydaronie  (MOrIOIIAKONIeH)  MOBEPXHOCTH,  CKOPOCTh — HWCIIAPCHUS  BOJBI
OT TEMIEepaTypbl >KMAKOCTH M IUIOI@AAM €€ MOBEPXHOCTH, DJIEKTPU3ALMS Tl H
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsJ0B, B3aUMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3YyaJU3allisl MAarHUTHBIX MOJE€H MOCTOSHHBIX MarHUTOB, NE€UCTBHUS MAarHUTHOTO MOJIS
Ha TPOBOJHMK C TOKOM, CBOMCTBA 3JJICKTPOMArHuTa, CBOWCTBA 3JIEKTPOJBHUIATENs
MOCTOSIHHOTO TOKa): (hOpMYyJIUpPOBaTh TPOBEPSEMbIC MPEANOIOKEHUS, COOMpaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000PYI0BaHMsl, ONMCHIBATh X0 ONBITAa U (POPMYINPOBAThH
BBIBO/JIBI;

BBINIOJHATh MpPAMBIE HM3MEPEHUS TEMIIEPaTypbl, OTHOCHTEJIBHOW BIIAKHOCTH
BO3/yXa, CHJIbl TOKa, HAINpPsDKEHUS C MCHOJIb30BAHHEM AaHAJIOTOBBIX IMPUOOPOB U
JATYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH PE3YJbTaThl H3MEPEHUH C Yy4E€TOM
3aJITaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PM3UUYECKON BEJIMUMHBI OT JIPYron
C HUCIIOJIb30BAHUEM MPSIMbIX H3MEPEHHi (3aBHCUMOCTH COIMPOTHBJICHUS MPOBOJHHUKA
OT €ro JUIMHBI, [UIOIIAIN ITONEPEYHOT0 CEYEHUS U YIEIbHOIO CONPOTUBIICHHS BELIECTBA
IIPOBOJAHMKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANIPSIKEHUSI HA TPOBOJHUKE,
UCCIIEJIOBAaHHE TIOCIECIOBATEIbHOTO M MApAJUICIHOTO COCITUHECHUI TMPOBOJIHUKOB):
IUTAHUPOBATh MCCJIE0OBAaHUE, COOMpPATh YCTAHOBKY M BBIMOJHITH U3MEPEHUS, CIEAYS
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NPEAJIO)KEHHOMY TIJIaHy, PUKCUPOBATh pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIE
TaOJIUI] ¥ TPaPUKOB, JIEaTh BHIBOJIBI 110 pe3yJIbTaTaM HCCIEA0BAHNUS;

MIPOBOJINTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BEUIHH (yIeabHas TEIIIOEMKOCTh
BEIIIECTBA, COIPOTHUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh  M3MEPEHUsl, COOUpPATh OKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYys
MPEJI0KEHHON MHCTPYKIIUU, U BBIYUCIIATh 3HAUCHHE BEJIMYUHBI;

coOnrofaTh MpaBUila TEXHUKU O€30MacHOCTU TpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

XapaKTeprU30BaTh NPHUHIMIBI JIEUCTBUS H3Y4EHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMUcaHus (B TOM YHCIIE. CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, TMapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYUK DIIEKTPUUYECKON
DHEPrUH, DJIEKTPOOCBETUTENbHbIE MPUOOPBI, HArpeBaTENbHbIE  BJIEKTPONPUOOPHI
(mpuMepsl), SICKTPUYSCKHE MPEAOXPAHUTEIN, DJICKTPOMATHHT, 3JICKTPOIABUTATEIH
MOCTOSIHHOTO TOKa), HCIIOJb3ysl 3HAHMS O CBOMCTBAX (DU3MUYCCKUX SIBICHHHA H
HeoOXouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIbHBIE MPUOOPHI
M0 CXE€MaM U CXEMAaTHUYHBIM PUCYHKaM (’KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JBUTATENIb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTar), COCTaBISTh
CXEMBbI 3JIEKTPUYECKUX LENed C MOCIEAOBATEIbHBIM U NapajUIebHBIM COEAMHEHUEM
AJIEMEHTOB, pa3jinyasi yCIOBHbIC 0003HAUCHUS PJIEMEHTOB JIEKTPUUECKUX TETIeH;

HNPUBOAUTH TpUMEphbl (HAXOAUTh HHGOPMAIMIO O TPUMEpax) MPaKTHICCKOro
UCMOJIb30BaHUsl (PU3MYECKMX 3HAHMH B TIOBCEJHEBHOM KM3HM JJsi OOECIeyYeHUs
0€30MacHOCTH MPH OOPAIIEHUH C TPUOOPAMU U TEXHHUECKUMU YCTPOMCTBAMHU, COXPAHEHUS
3710POBBSI U COOJTIOIEHHS] HOPM SKOJIOTMUYECKOT0 MOBE/ICHHS B OKPYKAIOLIEH Cpesie;

OCYIIECTBJIATh TMOUCK HWHpopMammu (usudeckoro cojepxkanus B HHTepHere,
Ha OCHOBE MMEIOIIUXCSA 3HAHUW W MYTEM CpPaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB
BBIICNIATh MH(OpMAIMIO, KOTOpas SBISETCS TMPOTUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHO;

UCIIOJb30BaTh TIPU  BBHITIOJIHEHUU YUEOHBIX 3aJlaHUM  HAY4YHO-TIOMYJISIPHYIO
auTepaTrypy (U3MYECKOTO COJAEp)KaHMS, CIPABOYHBIE MAaTEpUANIbl, PECYpChl CETH
NuTepHer, BhageTh TMpuéMaMu  KOHCIEKTUPOBAHUS TEKCTa, MPEeoOpa3OBaHUS
uHdOpMAaIK U3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 0000Ias
nH(}OpPMAITIO U3 HECKOJIBKUX HCTOYHUKOB (DU3MYECKOTO COJCP)KAHHS, B TOM YHCIIE
nyOJIMYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WM MCCIEI0BaTEIHLCKOU
NEATEIIbHOCTH, MPU 3TOM T'PAMOTHO HCIOJb30BaTh W3YyYCHHBIM MOHSATHUIHBIN armapar
Kypca (pU3uKH, CONpOBOKIATH BBICTYIIJICHUE TIPE3EHTALINEH;

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIAEAOBAHUN (DU3NYECKUX IPOILIECCOB
pacnpenensaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUM C MOCTABICHHBIMHU 3aJa4aMu,
CICIUTh 3a BBIMOJHEHUEM TIIlaHA JCHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBAaTh  COOCTBEHHBI  BKJaJ B  JEATENBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE, MPOSIBIISIS TOTOBHOCTh pa3peiiaTh KOHMIUKTHI.
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K xonmy obydyenuss B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0yUJAIOIIUXCS YMEHHIA:

UCIIOJIB30BATh TMOHATHS: CHUCTEMA OTCYETA, MaTepHalbHash TOYKa, TPACKTOPHS,
OTHOCHUTEJILHOCTh MEXaHWYECKOTO JIBIDKEHUS, nedopmarus (ympyras, miactudeckas),
TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb U MEPErPY3KHU, UEHTP TAKECTH,
aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TAKECTU TBEPAOrO TEJA, PABHOBECHE, MEXaHUYECKHE
KoJe0aHUs U BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTH, CIIEKTPhI UCITYCKAHUS
U TIOTJIOIEHUS, alb(a-, 6eTa- U raMMa-u3IydeHus, H30TOIbI, SAepHas YPHEPreTHKA;

pa3nu4ath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE TBUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABUKEHUE, CBOOOIHOE MaJCHUE TEJ, pABHOMEPHOE
JBIDKEHUE TI0 OKPYXHOCTH, B3aUMOJCHCTBHE T€J, PEAKTHUBHOE JBH)KCHHE,
KoJjie0aTeIbHOEe JIBKEHUE (3aTyXamollMe U BbIHYKIEHHBIE KOJI€OaHUsl), PE30HAHC,
BOJIHOBOE JIBIKEHUE, OTPAXKECHHE 3BYKa, IPSMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y TIPEJIOMIIEHUE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKEeHUE OEJI0Tro CBeTa
B CHEKTP M CJIO)KEHHUE CIIEKTPAJIbHBIX IBETOB, JMCIEPCUS CBETa, €CTECTBEHHAas
PaAMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOIO CIIEKTPA U3IY4EHUs) 10 OIUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMNbBITOB, JEMOHCTPUPYIOUIUX AAaHHOE (PU3NYECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3HUECKUX SBJICHUN B OKPYKAIOIIEM MUPE
(B ToM umciie (pU3MUECKUE SIBICHUS B IPUPOJIE: MPUIIUBBI U OTJIMBbI, JBUKECHHUE TUIAHET
CoJIHEYHOHN CHCTEMBI, PEAKTUBHOE JIBM)KEHHUE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMM, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHaMH, 3XO, I[BE€Ta TeJ,
ONTUYECKUE  SIBIIEHUS B  NpuUpoie, OHOJOrMYecKoe  JeHCTBHE  BHUIUMOTO,
yIbTpadroIETOBOIO M PEHTTEHOBCKOTO HW3IIYUYCHHM, ©CTECTBEHHBIN paJMOaKTUBHBIN
($OoH, KOCMUYECKHE JTy4H, PAAUOAKTUBHOE U3TYy4€HUE MPUPOIHBIX MUHEPAJIOB, ACHCTBUE
PaIMOAKTUBHBIX M3IYyYCHWH Ha OpraHu3M 4YelloBeKa), MpPH OTOM TEPEBOIMTH
NPaKTUYECKYIO 3a/a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKM)
(bu3NYECcKUX SABJICHUN;

ONMKCHIBATh W3YYEHHBbIE CBOMCTBA TeJl M (PU3NYECKHE SIBJICHUSA, HCIOJIb3Ys
¢du3ndeckue BeNUYMHBI (CpEAHSSI U MTHOBCHHAsT CKOPOCTh TeJia MPU HEPABHOMEPHOM
JBWKEHUHU, YCKOPEHUE, MEepEeMELIEHUE, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUs, CHJIA
YIPYrOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO MaJCHHUs, BEC Teja, UMITYJIbC TeJa,
UMITYJIbC CHJIBI, MEXaHW4eckass paboTa M MOIIHOCTb, MOTEHIMAJIbHAS YHEpPrus Tena,
NOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUMAJIbHAs SHEPIUsl CXKATOU IPYXKUHBI,
KUHETUYeCcKasi SHEPrusi, MoJHAasi MEXaHUYECKasi SHEPTUs, MEPUOJ] U 4acTOTa KOJICOAHUH,
JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NPEJIOMJICHUS] CPEeJbl), MPU OMUCAHUU TMPABHIBHO TPAKTOBATh (PUIMYECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHUSI U €AMHUIIBI (PU3MYECKUX BEJIIMYMH, HAXOAUTH
(bopMyIbl, CBA3BIBAIOUIME JaHHYIO (DU3MYECKYIO BEIMYMHY C APYTMMH BEJIUYMHAMU,
CTPOUTH IpaKH U3yICHHBIX 3aBUCMOCTEN (PU3NUECKUX BEITMYUH;
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XapaKTepru30BaTh CBOWMCTBA TeJ, (M3MYECKUE SIBICHUS W TPOIECCHI, MCTIOIb3Ys
3aKOH COXPAaHEHUS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUI CYEPIIO3UIIHH
CWJI, TIPUHIIUI OTHOCUTEIBHOCTH ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHCHHUS
UMITYJIbCa, 3aKOHBI OTPAKCHUS W TPEIIOMIICHHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
U MacCoBOTO YHCEI TMpPH SACPHBIX PEAKIHsIX, TpU OTOM JaBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMAaTHIECKOE BBIPAKEHHE;

OOBSCHATH (PU3MUYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTYyallMii  TPaKTUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABISATh  MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX I11aroB ¢ OMOpor Ha 2—3
W3YYCHHBIX  CBOWCTBA  (DM3MYECKUX  SIBICHHUM, (PU3NYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemars pacu€THbIe 3ajgaud (OmMHparonyecs Ha CHCTeMy W3 2—3 ypaBHEHU),
WCIIOJIb3YS 3aKOHBI M (DOPMYJIBI, CBS3BIBAIONINE (DM3UYECKUE BEITUYMHBI: HAa OCHOBE
aHaJM3a yCJIOBUA 3aJa4M 3allMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJIOCTAIOIIUE WITU
U30bITOYHBIE JTAaHHBIC, BHIOMPATH 3aKOHBI M (POPMYIIbI, HEOOXOJIUMBIE MJIsi PEIICHUs,
MIPOBOAUTH PACUETHI U OIIEHUBATh PEAIMCTUYHOCTD MOJTYYEHHOTO 3HaUeHus (pu3ndecKon
BEJIMYMHBL;

pacrno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (PUINIECKUX
METOJIOB,  HUCIIOJIb3ysd  OINHCAHME  WCCIEAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
MIPEATNOIOKEHNEe, OICHUBATh TMPABWILHOCTh IOpPSIKAa TPOBEACHHS HCCICIOBAHUS,
JIeNaTh BBIBOBI, MHTEPIPETUPOBATEH PE3YyIbTaThl HAOIIOICHUI 1 OTIBITOB,

IPOBOJAMWTH OMBITHI MO HAOMIOAEHUIO (U3MYECKUX SIBJICHUNU WM (PU3NUECKUX
CBOMCTB Ted (M3ydeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHCHHUS DHEPIHH,
3aBHCHMOCTD MEepH0o/Ia KojieOaHUH MPYKUHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTH
NPYXUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MaJIbIX KoOJIeOaHWH, MPAMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, pas3lIoKeHHWE Oeloro CBeTa B CHEKTpP, HU3YUYCHHE CBOMCTB
n300pakeHusl B TIJIOCKOM 3€pKaJie M CBOMCTB M300pa)keHUs IMpeaMeTa B COOUparolie
JIMH3E, HAOJIOICHUE CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3IYYCHHS ). CAMOCTOSATEIBHO
coOMpaTh YCTAaHOBKY W3 M30BITOYHOTO HaOOpa 000pyI0BaHUS, ONMUCHIBATH X0 OMBITA H
€ro pe3yabTaThl, (HOPMYIUPOBAThH BHIBOIHI,

IPOBOAMTH NPH HEOOXOIUMOCTH CEPHIO MPSIMBIX M3MEPEHHMA, OTIPEACISs CpeaHee
3HAYCHUE M3MEpsIeMOil BeaMuuHBl ((POKYCHOE pacCTOSHHE COOMPAOIICH JIMH3BI),
000CHOBBIBAaTh BBIOOP crioco0a u3mMepeHus: (M3MEpUTEIILHOT0 TPHOopa);

MIPOBOUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PM3MUECKUX BEIIMYUH C UCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYyTH OT BPEMEHH MPH PaBHOYCKOPCHHOM JBHKCHHUH
0e3 HaYaJIbHON CKOPOCTH, TIeproa KOoJIcOaHHH MaTeMaTHYECKOTO MasTHUKA OT JTHHBI
HUTH, 3aBUCHMOCTH yIJIa OTPa)XEHUs CBETa OT yrja MaJCHHS W yrja MpeIOMICHHSI
OT yIJja MaJIeHus): TIaHUPOBATh UCCIICOBAHUE, CAMOCTOSITEIIBHO COOMPATh YCTAaHOBKY,
(bUKCHpPOBaTh PE3YNbTATHl MOTYYEHHOM 3aBUCUMOCTH (M3MYECKUX BEITUYMH B BUJC
Tabnuil u rpaduKOB, AENIATh BEIBOABI MO PE3yIbTaTaM HCCIICIOBAHUS;
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MIPOBOJIUTh KOCBEHHBIC M3MEPCHHS (DU3MUCCKHX BEIMYUH (CpPemHss CKOPOCTh U
YCKOpPEHHUE Teja MPU PAaBHOYCKOPEHHOM ABUKEHHH, YCKOPEHHE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh MPYXKUHBI, KOXDPUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHuueckas pabora u
MOIIIHOCTh, YaCTOTA U MEPUO/1 KOJIeOaHUN MAaTEMAaTUYECKOTO U MPY>KUHHOT'O MasiTHUKOB,
ONTUYECKAsl CUjia cCOOUparoIiel JTMH3bI, PAIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHHUS,
coOuparb HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH M3MEpPEHUs, CIeays
MPEMJIOKEHHON MHCTPYKIIMHU, BBIYHUCIATh 3HAYEHUE BEJIWYHMHBI W aHAJIM3UPOBATH
MTOJIYYECHHBIE PE3YJBTATHI C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOirofaTh MpaBUila TEXHUKH O€30MacHOCTU TpU paboTe ¢ J1abopaTOpPHBIM
000py/IOBaHUEM;

pa3anvaTh OCHOBHBIC MPU3HAKN M3YyYEHHBIX (DU3UYECKUX MOJIEIEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPJOE TEJO, TOYCHYHBIM HMCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IJTAHETapHAs. MOJIEITb ATOMA, HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/Ipa;

XapaKTEepU30BaTh MPUHIMIBLI JACHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUUYECKHUX
YCTPOUCTB C OMOPOM HA UX OMHCAHUS (B TOM UMCJIE. CIIUIOMETP, JaTYMKU MOJIOXKEHUSI,
PACCTOSIHUSI U YCKOPEHUS, PaKeTa, dXO0JO0T, OUKH, MEPUCKOI, (poToarnmapaT, ONTHIECKUE
CBETOBOIbI, CIEKTPOCKON, JO3UMETpP, Kamepa BuibcoHa), HCHONB3yd 3HAHUS
0 cBOMCTBax (M3MUYECKUX SBJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl M CXEMAaTHUYHbIE PHCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOILIECCOB MPU PEIICHUU
y4eOHO-TIPAKTHUECKUX 3a/1a4, ONTHYECKHUE CXEMBI JIJIi TOCTPOEHHUS H300paKeHU
B TIJIOCKOM 3€pKajie U cOOMparoiei TuH3e;

NPUBOIUTH MPUMEPhl (HAXOAWTh HWH(POPMALKIO O MNPUMEPax) MPAKTHYECKOTO
UCIIONb30BaHUsl (U3UYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HM Ji1 OOecredYeHus
0€30MacHOCTH TMpU OOpalleHuHd ¢ MNpudopaMu M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUs 3JI0POBbS U COOJIIOACHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPY>KarOIIeH
cpene;

OCYIIECTBIIATh TOUCK HHpopManuu (U3MYecKoro cojepkanust B HHTepHeTe,
CaMOCTOSITEIbHO (POPMYNIUpPYS TOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNPEICIICHUS
JIOCTOBEPHOCTU TIOJyY€HHONM HWH(OpPMAIMM HAa OCHOBE HWMEIONIMXCA 3HAHUUA W
JIOTTOJTHUTEIIbHBIX UCTOYHUKOB,

UCIIOJIb30BaTh TIPU  BBHITIOJIHEHUU YUEOHBIX 3aJlaHUM  HAy4YHO-TIOMYJISIPHYIO
auTeparypy (U3WYECKOro COJAEp)KaHMs, CIpPaBOYHBIE MaTepUalbl, PECYpPChl CETH
NuTepHer, BhageTh TMpuéMaMu  KOHCIEKTUPOBAHUS TEKCTa, MPEeoOpa3OBaHUS
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B APYIYIO;

co3/laBaTh COOCTBEHHBIE TMHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uHOpMaIM W3 HECKOJBKUX HWCTOYHHMKOB (PU3NYECKOTO COJACpKAHUS, ITYOJINIHO
MPEACTABIATH PE3YJIbTATHI IPOSKTHOM MJIM UCCIEA0BATENBCKON IEATENBHOCTH, TP TOM
IPAaMOTHO MCIIOJb30BATh W3YYCHHBIM IMOHATUMHBIA anmapar HW3y4yaemoro pasziesna
GU3NKK W CONMPOBOXKAATh BBICTYIUICHHE TMPE3CHTAIMed C Y4ETOM OCOOEHHOCTEM
ayJIuTOPUU CBEPCTHUKOB.
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7 KJIACC
Ne Haumenoanwue KommuectBo | [IporpammHoe conepkanue | OCHOBHBIC BUBI JESITEILHOCTH 00yJYarOIIUXCS
n/n pa3zesnoB U TeM 4acoB

y4eOHOTr 0 TIpeIMeTa

Paznen 1. ®u3uka u ee pojib

B IIO3HAHUM OKPY:KAKOIIEro MUPAa

1.1 | ®usuka — HayKa 2 ®duznka — HayKa o npupojie. | BrisiBineHne paznuuunii Mexay Gu3n4ecKuMu U
0 Ipupoae SIBneHus IpPUPOIBI. XMMHUYECKUMHU MTPEBPAILICHUSMHU.
PU3NYECKHE SIBICHUSA: PacnioznaBanue u knaccuukanus GU3NIEcKux
MEXaHUYECKHUE, TEIJIOBbIC, | SBJICHUN: MEXaHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUE, AIIEKTPUYECKHUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIC, HaGnronenue u onucanue GU3N4eCKuX SBICHUN
3BYKOBBIE
1.2 | ®usznveckue 2 DU3UYECKHUE BEITUYUHBI. OrnpeneneHue 1EeHbI JeICHUS 1TKaIbl
BEJTUYMHBI N3mepenue puznyueckux U3MEPUTETHLHOTO MpUbopa.

BeJIMUMH. PU3NUECKUE
npubopsl. [lorpemuocts
VU3MEpPEHUIN
MexyHapoHas cucrema
€IUHUIL

N3mepenne MMHENHBIX pa3MepOoB TEN U
MMPOMEKYTKOB BPEMEHH C Y4ETOM MOTPEIIHOCTEN.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeEla.
N3mepenune temnepaTypbl IPU NOMOIIU
AKHUJIKOCTHOTO TEPMOMETPA U JaTUUKA
TEMIIEPATYPHI.

BrinonHeHne TBOPUECKHUX 3aJaHUM 10 TTIOUCKY
CIIOCOO0B U3MEPEHHSI HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEP, PA3MEPOB MAJTbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
O00BEKTOB, OOJBIITNX PACCTOSIHUM, MAJIBIX
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IIPOMEKYTKOB BpeMeHU. O0Cyx1eHne
MpeaaraéMbIx Cioco0OB

1.3. | EcrecTBeHHO- 2 Kax ¢wusuka u qpyrue BriiBimkeHne TUNoTe3, 0OBSICHSIIOMINX MPOCTHIC
HaY4YHBIN METOJ €CTECTBEHHBIC HAYKU SIBJICHUSI, HAIIpUMeED:
IMO3HAHMS U3Yy4aroT MPUPOY. — MO0YEMY OCTaHABJIMBACTCS JIBUKYILICECS
EcrecTBeHHO-HAay4IHBII 10 TOPU30HTAJILHON MTOBEPXHOCTH TEJNO;
METO/I TO3HAHUS: — MO0YEMY B KapKYIO TIOTO/1Y B CBETJION Ok
HaOJIIOIEHIE, ITOCTAHOBKA MpOXJIAHEN, yeM B TEMHOMU. [Ipemioxenue
Hay4YHOTO BOIIPOCa, CIOCO0OB MPOBEPKU TUIOTE3.
BBIJIBMIKCHHUE THIIOTE3, IIpoBeaeHre UCCIen0BaHUS IO MTPOBEPKE KAKOM -
AKCIEPUMEHT I10 IPOBEPKE | JIMOO THUIOTE3HI.
TUIIOTE3, OOBSICHEHNE [TocTpoenue mpocTermmx Mojieeit Gu3nIecKux
HaO0JII0/1aeMOr0 SIBJICHUS. SBJICHUH (B BUJIE€ PUCYHKOB MJIA CXEM ), HAIIPUMED
Onucanune GU3NIECKUX MaJicHue MpeIMeTa; NMPIMOJIMHENHOE
SIBIICHUI C TTIOMOIIBIO pacrpocTpaHeHUE CBETa
MoOJeNen
Htoro mo pazneny 6
Pasznen 2. [lepBoHavaibHbIE CBeIEeHUSI O CTPOEHUH BellecTBA
2.1 | CtpoeHue BemiecTna 1 Crpoenue BelecTna: HabGnronenue u uHTEpIpeTanusi OnbITOB,

aTOMBI U MOJICKYJIbI, UX
pa3mepbl. OMbITHI,
JTIOKa3bIBAIOIIIHE
JIMCKPETHOE CTPOCHHUE
BEIllECTBA

CBUJIETENIbCTBYIOMNUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHUU BEIIECTBA: OMbBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTIONIb30BaHuEM (oTorpaduii, MOTydeHHBIX
Ha aTOMHOM CHJI0BOM MuKpockore (ACM) —
naboparopras padota mo teme: «OreHKa
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnosibzoBaHueM Gotorpaduii)».
OnpeneneHue pasMepoB MajbIX TEN

2.2 | IBmkeHue u
B3aUMOJICHCTBHUE
YaCTHII BEIICCTBA

JIBM>KEHME YacTHULL
BeniecTBa. CBsI3b CKOPOCTH
JBUYKCHUS YaCTHII

C TEMIIEPATYPOH.
bpoyHoBCKOE 1BHXKEHME,
muddyzus.
B3anmonericTBue yacTuil
BEIIECTBA: MPUTSKEHUE
OTTaJIKUBaHUE

HaOmonenue u o6bsacHeHue OpPOYHOBCKOTO
JBWKCHUS U SABICHUS Tuddy3uu.

[TpoBenenue u 00OBICHEHHUE OMBITOB

10 HaOJIIO/ICHUIO TEIUIOBOI'O pacIlIupeHHsI ra30B.
[TpoBenenue u 00BICHEHUE ONBITOB 110
OOHAPYKEHUIO CUJI MOJIEKYJISIPHOTO IPUTSKEHHUS
Y OTTAJIKHBAHHSI

2.3 | ArperatHbie
COCTOSIHUS BEIIIECTBA

ArperatHble COCTOSHUS
BEILIECTBA: CTPOCHUE Ta30B,
JKUIKOCTENU U TBEPIBIX
(KpHCTAJTMYECKHX) TEJI.
Bzaumocsszb Mexy
CBOMCTBaMM BEIICCTB

B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX
ATOMHO-MOJICKYJISIPHBIM
crtpoenreM. OcoOCHHOCTH
arperaTHbIX COCTOSHUN
BOJIbI

Omnucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjieJiel) OCHOBHBIX Pa3iiuduil B CTPOCHUH T'a30B,
KHUIKOCTEH M TBEPIBIX TE.

OO0BsIcCHEHNE MAJION CKUMAEMOCTH JKUIKOCTEN U
TBEPABIX TEJI, OOJBITION CKUMAEMOCTH Ta30B.
OObsicHeHNE cOXpaHeHUsI POPMBI TBEPBIX TENT U
TEKY4ECTH >KUJIKOCTH.

[IpoBeneHne ONBITOB, JOKA3bIBAIOIINX, YTO

B TBEPIOM COCTOSIHMH BOJIbI YaCTHIIBI HAXOMSTCS
B CpPEIHEM JIajIbIlie IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YeEM B KHIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
OCOOCHHOCTSIMH arperaTHBIX COCTOSTHHM BOJIBI K
CYIIECTBOBAHWEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:keHHe H B3aUMOJeiicTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanudeckoe qBukeHue. | MccnegoBaHue paBHOMEPHOTO IBHOKECHMS,
JBUKEHUE PaBHOMEpHOE U OIIPE/EIIEHUE €r0 MPU3HAKOB.
HepaBHOMEpHOE JBIKeHHe. | Habmonenne HepaBHOMEPHOT O ABUKEHUS U
Cxopoctb. Cpennsis OnpeJIeJICHUE €r0 OTINYUN OT pAaBHOMEPHOTO
CKOPOCTb IPU JIBUYKEHUS.
HEPABHOMEPHOM OnpeneneHre CKOPOCTH PABHOMEPHOTO
NBUKEHUU. Pacu€T mytu 1 | IBMOKEHHMS (IIAPUKA B KUIKOCTH, MOJEIH
BPEMEHU JIBHIKCHUS AIIEKTPUYECKOTO aBTOMOOWIIS U T.]1.).
Onpenenenne cpeaHend CKOPOCTU CKOJIbKEHUS
OpycKa WM IIapHKa 110 HAaKJIOHHOM MJIOCKOCTH
Pemenue 3ana4 Ha onpeeeHue MyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O ABUKECHHUSI.
AHanu3 rpagKoB 3aBUCUMOCTHU ITyTU U CKOPOCTU
OT BPEMEHU
3.2 | Unepuus, mMacca, 4 SBnenne nHepunu. 3aKOH OObsicCHEHHE U MPOTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTbD

uHepuuu. B3anmonericraue
TeJ KaK MpUYrHa
W3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU TeNa.
IInoTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B eIUHHIE 00BEMA
BEIIISCTBA

00YCIIOBJICHHBIX HHEPLIMEH, HAITPUMED, UYTO
MIPOUCXOIUT MPHU TOPMOKECHUU WU PEIKOM
MaHEBpe aBTOMOOMIIS, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH JIBUKECHUE HA BEJIOCUIIEE
WM caMOKaTe U T. .

[IpoBenenue u aHaINU3 ONBITOB,
JIEMOHCTPUPYIOIIMX U3MEHEHUE CKOPOCTHU
JIBUKCHHS TEJa B pE3yJIbTaTe JCUCTBUS HA HETO
JIPYTHUX TEIL

Pemenue 3a1a4 Ha onpeesieHue MacChl Teja, €ro
00BEMa U INIOTHOCTH.
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IIpoBeneHre u aHamU3 OMBITOB,
JEMOHCTPUPYIOIIHUX 3aBUCUMOCTbh U3MEHEHUS
CKOpPOCTH TeJa OT €ro Macchl Mpu
B3aMMOJIeCcTBUU Tel. M3mepeHue macchl Tena
Pa3IMYIHBIMU CITOCOOAMH.

Omnpenenenue MIOTHOCTH TeJa B pe3yJIbTaTe
M3MEPEHUS €ro Macchl U 00BEMA

3.3

Cwnna. Bune! cun

14

Cuna kak xapakTepUCTHKa
B3aMMOJICHCTBUS TEJL.
Cuna ynpyroctu u 3aK0H
['yka. I3mepenue cubl

C TOMOIIBIO JUHAMOMETPA.
SIBeHME TATOTEHUS U CUJIa
TsokecTu. Cuia TSHKeCTH
Ha JIPYTUX IJIAHETaX.

Bec tena. HeBecomocTs.
CiioxeHue cui,
HAIMPABJIEHHBIX 10 OJHOMN
MIPSIMOM.
PaBHOAeHCTBYIOIIAS CHJL.
Cuina tpenus. Tpenue
CKOJIbXKCHUS U TPCHUE
nokos1. TpeHue B ipupoae
1 TEXHUKE

N3yueHne B3auMOAENCTBUS KaK IPUYUHBI
U3MEHEHUSI CKOPOCTHU TeJla WK ero aedopMarim.
Onuncanue peabHbIX CUTYallui B3aUMOJAECHCTBHS
TEJ C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
HOHATHE U N300paKEHUE CUJIBL.

W3yuenue cuibl ynpyrocta. MccnenoBanue
3aBUCHMOCTH CHJIBI YIIPYTrOCTU OT YAJTUHCHHSI
PE3MHOBOTO IIHYPA WIH MPYXKUHBI

(c moctpoenuem rpaduka).

AHanmm3 NMpakTUYECKUX CUTYallUi, B KOTOPBIX
MPOSIBIISIETCSI IEHCTBUE CUITBI YIIPYTOCTH
(ympyrocth Msiua, KPOCCOBOK, BETOK JiepeBa

u Jp.).

AHann3 CUTYyaIlHii, CBA3aHHBIX C SIBICHHEM
TATOTEHUSI.

OObsicHEeHNE OPOUTATILHOTO ABMKCHUS TUTAHET

C MCTIOJIb30BaHUEM SIBJICHUSI TATOTCHUS U 3aKOHA
WHEPIINH.

M3mepenne Beca Tena ¢ MOMOIIBI0 JUHAMOMETPA.
O6ocHOBaHUE ITOTO CIIOC00a U3MEPEHMUS.
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AHanu3 U MOJICTMPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCNEepUMEHTAIbHOE MOJTyYeHUE TpaBUIia
CJIOXKEHUSI CHUJI, HAMPABIICHHBIX BJIOJb OJTHOM
npsmMoit. OnpesieneHrne BeTUYMHbI
PaBHOJICVCTBYIOIIEN CHII.

N3ydeHne cuiibl TPEHUS! CKOJIBKEHUS U CUJIBI
TPEHUS TOKOSI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS

OT CWUJIbI JABJICHUS U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEMN.

AHaN3 TPaKTUYECKUX CUTYAINH, B KOTOPBIX
MIPOSIBIISIETCA IEUCTBUE CUJIbI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS WU
yBeJIMUCHUS (KaTaHHUE Ha JIbDKAX, KOHbKaXx,
TOPMOKEHUE aBTOMOOMIIS, UCIIOJIH30BAHKE
MOAIIUITHUKOB, TIJIaBAHKUE BOJHBIX )KUBOTHBIX
u 1p.). Perenne 3amau ¢ ucnosib30BaHHEM
dbopmyI 115 pacu€Ta CUIIbI TSKECTH, CUJTBI
YIIPYTrOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Paznen 4. /laBjieHne TBEPABIX TeJl, dKHUAKOCTE U ra3oB

4.1 | HaBnenue. Ilepenaua
JaBJICHUS TBEPABIMU
TeJIaMU, KUJIKOCTIMU
Y ra3aMmu

3

JlaBnerune. CriocoObl
YMEHBIIECHUS U YBEIIMUCHUS
naBiieHus. /aBieHue rasa.
3aBHCUMOCTD JIaBIICHUS
rasa ot o0néma,
TEMIEPATYPHI.

AHanmu3 U 00bSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYaIlUi, B KOTOPBIX MPOSBIISETCS CUIIA
JaBJICHUS.

ObocHOBaHUE CIOCOOOB YMEHBIIECHUS U
YBEJIMUCHUS JTABJICHUSI.

N3ydeHue 3aBUCUMOCTH JaBJICHHS Ta3a
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[lepenaua naBnenus
TBEPABIMU TEJIAMU,
JKUIKOCTSIMH U Ta3aMH.
3axoH Ilackamns

0T 00bE€Ma U TeMIIepaTyphl.

N3ydenune ocoOCHHOCTEN Mepenayn JaBIeHUS
TBEPABIMH TEJAMHU, )KUIKOCTSIMU U T'a3aMH.
O06ocHOBaHUE PE3YyIbTATOB OMBITOB
OCOOCHHOCTSIMU CTPOCHHMSI BEIIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCIEPUMEHTAIBHOE JI0Ka3aTeNIbCTBO 3aKOHA
ITackais.

Pemenue 3ana4 Ha pacu€T 1aBiIeHUs TBEPAOTrO
Tena

4.2 | JlaBieHHE KUJKOCTU 3aBUCHUMOCTD JIaBICHUS HccnenoBanue 3aBUCUMOCTH JABJICHUS KUIKOCTH
KUJKOCTH OT TJTyOHHBI. OT IJ1yOUHBI TOTPYKEHUS U TUIOTHOCTHU KUJKOCTH.
[TneBMaTnueckue MamuHbl. | HabmroneHrue u 0ObsICHEHHE THIPOCTATHIECKOTO
I'mapocraTtuueckuii rapajiokca Ha 0OCHOBE 3akoHa [lackans.
napajokc. Coobmaromuecs | M3ydenue cooOmarommxcsi COCyI0B.
cocynbl. ['uapaBnuueckne Pemienue 3ana4 Ha pacy€T MaBICHUS )KUJIKOCTH.
MEXaHH3MBI OOBsICHEHHE IPUHITUTIA ICHCTBUS
TUAPABIMYECKOTO MPecca, MHEBMATUYECKUX
MaIIIyH.
AHanmu3 1 00bSICHEHHE NMPAKTUYECKUX CUTYaLIUH,
JIEMOHCTPUPYIOIINX MPOSBICHUE JaBICHUS
JKUJIKOCTH M 3akoHa [Tackais, Hampumep
MIPOIIECCOB B OpPTraHU3Me MPH TTYOOKOBOIHOM
HBIPSTHUHT
4.3 | ATmochepHoe ATmocdepa 3emu u OKcrepuMEHTAIbHOE O0OHAPYKEHHE
JIaBJICHUE atMoc(epHOe JaBJIeHHE. aTMOC(epHOTO JaBJICHHUS.

[IpyuunHBI CcylecTBOBaHUSA

AHanm3 U 00bSICHEHHE ONBITOB M TPAKTUUECKUX
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BO3YITHON 000JIOYKH
3emmu. OnbiT Toppuuesm.
N3mepenne atmocdepHOTro
JaBJICHUs. 3aBUCUMOCTD
aTMOoc(hepHOro JIaBICHUS
OT BBICOTHI HaJ] yPOBHEM
mops. [Tpubopsr

JUTSL ©3MEPEHUS
aTMOC(EPHOTO JaBICHUS

CUTYalLlUH, CBSI3aHHBIX C JICHCTBUEM
aTMoc(epHOro JaBICHMUS.

OOBbscHEHHUE CYIIECTBOBAHUS aTMOC(HEpbl
Ha 3eMJIe U HEKOTOPBIX IIJIaHETaX WM €€
OTCYTCTBHSI Ha APYrUxX IuiaHerax u Jlyne.
OOBsicHeHHEe U3MEHEHUS TUIOTHOCTH aTMOc(epbl
C BBICOTOM M 3aBUCUMOCTHU aTMOC(hepHOro
JIABJICHHS OT BBICOTHI.

Pemmenwne 3amau Ha pacy€T aTMOCPEpHOTO
JTaBJICHUSI.

N3yuenue ycrpolicTBa bapomMeTpa-aHepouia

4.4

JleiicTBUE )XUIKOCTU U
raza Ha OTPYKEHHOE
B HUX TEJIO

JlercTBUE )KUJIKOCTH U Tas3a
Ha MOTPYKEHHOE B HUX
TeJi0. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Tei.
BoznyxonnaBanue

OKCcnepUMEeHTAIbHOE OOHApYKEHUE AEHCTBUS
AKUJKOCTH U ra3a Ha NOrpy:KEHHOE B HUX TEJIO.
Ornpenenenne BbITAIKUBAIOIIEH CHIIBI,
JICVCTBYIOILIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 006Cy ACHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIICH CUJIbI, ACHCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT 00bEMa OTPYKEHHOM

B JKUJIKOCTh YaCTH TeJia U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezasucumocmu vimankugaroueli
cunvl, oelcmeyrowel Ha mejo 8 HCUOKOCmU,
om maccvl mend.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE

0T 00BbEMa MOrpYKEHHOMN B KUIKOCTh YACTH TeJa.
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Pemenue 3a1a4 Ha TPUMEHEHUE 3aKOHA
Apxumena U yCIIOBHsI IUIABAHUS TEIL.
KoHcTpynpoBanue apeomerpa wiu
KOHCTPYMPOBAHUE JIOJKHU U OIIPELEIICHUE €€
IPy30I0ABEMHOCTH

Hroro no pazneny

21

Pa3nen 5. PaGora u MoHOCTD. JHeprust

5.1

Pabora n MOIIHOCTD

3

Mexanuueckas padora.
MomHoCTh

DKCIEpUMEHTAIBHOE OIPENIEIICHNE
MEXaHUYECKOU padOThI CUIIBI TSKECTU

IIpU NaJICHUH TEJla U CUJIbI TPEHUS

IIPY PAaBHOMEPHOM IIEpEMELIEHUH TeEJIa

10 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuér MOIHOCTH, pa3BUBAaEMOM IIPH MOABEME
IO JIECTHULIE.

Pemenue 3ana4 Ha pacu€T MEXaHUYECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
peIdar, 010K, HaKJIOHHAs
IJIOCKOCTH. [IpaBuio
paBHOBECHS pblUuara.
[Ipumenenue nmpasuna
paBHOBECHS pbluara

K OJI0Ky. «3050TO€E
npaBuiio» Mmexanuku. KIT/I
IIPOCTBIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpesienieHre BBIMTPHIIIA B CUJIE TTPOCTHIX
MEXaHHU3MOB Ha MPUMEpE pbluara, MoJIBUKHOTO U
HEMOABMYKHOTO 0JIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue yciaoBuUs paBHOBECHS phluara.
OOHapykeHHEe CBOMCTB MPOCTHIX MEXAaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
WCIIOJIb3YEeMBIX B OBITY U TEXHHUKE, a TAKKE

B JKUBBIX OpraHu3Max.

DKCIEpUMEHTAIBHOE JI0KAa3aTEIbCTBO PABEHCTBA
paboT NMpY MPUMEHEHUHU MPOCTHIX MEXAHHU3MOB.
Onpenenenne KII/] HaKJIOHHOM TIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEHUE MTpaBUIIa
paBHOBecHs pbriuara v Ha pacuet KIT/]

5.3 | Mexanuueckas 4 MexaHuueckasi 3HEPrusl. DKCIEepUMEHTAIBHOE OIPEIEIICHNE U3MEHEHUS
JHEprus Kunetnueckas u KMHETUYECKOU U MIOTEHIMAIbHON YHEPTUU TElIa
MOTEHIAJIbHAS SHEPTUSL. IIPU €r0 CKaThIBAHUU IO HAKIIOHHOM IJTIOCKOCTH.
[IpeBpamenue ognoro Buma | PopMyaMpoBaHHE Ha OCHOBE UCCIIEIOBAHUS
MEXaHUYECKOU SHEPIUH 3aKOHA COXPAHEHUs MEXaHUYECKON YHEPTUU.
B JIpyroil. 3aKoH OOcyx1eHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHMS SHEPTUU COXPAHEHMS SHEPIUU.
B MEXaHHKE Pemenue 3a1a4 ¢ UCMONB30BAaHUEM 3aKOHA
COXPAaHEHHMS YJHEPTrUU
Htoro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KJIACC
Ne HanmenoBanue KomuuectBo | IIporpammuoe conepkanue | OCHOBHBIE BUJBI JESATEILHOCTH 00 yJaIOIIUXCS
n/m pa3zesoB U TeEM 4acoB

y4eOHOTr 0 TIpeIMeTa

Pa3znea 1. TenioBble ABJICHUSA

1.1

CtpoeHue u cBOMCTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPUU CTPOCHHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U
MOJIEKYJI. ONBITHI,
ITOATBEPKIAOLINE
OCHOBHBIE I10JIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEPAOrO, KUJIKOTO
¥ Ta3000pa3HOT0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
aMop(QHbIe Tena.
OOBsICHEHNE CBOWMCTB ra3os,
JKUIKOCTEU U TBEPABIX TEN
Ha OCHOBE IOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYE€CKOU
Teopun. CMaunMBaHUE U
KANWUIPHBIE SIBIICHUSL.
TennoBoe pacmupeHue u
cKaTue

HabGnronenue u uHTEpIipeTalysi OIbITOB,
CBUJETENIBCTBYIOIHUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHUU BELIECTBA: ONbBITHI C PACTBOPEHUEM
Pa3IMYHbBIX BEUIECTB B BOJIE.

Pemienue 3a1a4 no OlEeHUBAaHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJI B €AMHULE 00BEMA
BELIECTBA.

AHanu3 TekcTa JpeBHUX ATOMUCTOB (HampuMmep,
¢parmenTa noamsl JIykpenus «O npupoje
BEIIIEH») C U3I0KEHHEM 000CHOBAHHMH aTOMHOM
TUIOTE3bI (CMBICTIOBOE uTeHHE). OleHKa
yOeIUTENHbHOCTH ATUX OOOCHOBAHUIA.
OOBbsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBJICHUS
mudy3un v pa3nuuuil Mexay HUIMU Ha OCHOBE
MIOJIOKEHNUN MOJIEKYJIIPHO-KMHETUYECKON
TEOpUU CTPOCHHUS BEILIECTBA.

OObsicCHEHNE OCHOBHBIX Pa3fIMyuil B CTPOCHUU
ra3oB, )KHJIKOCTEH U TBEPABIX Tl

C MCIOJIb30BAHUEM MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETHYECKOW TEOPUN CTPOEHUS BEILECTBA.
[IpoBeneHue ONBITOB MO BHIPALTUBAHUIO
KPUCTAJJIOB TOBAPEHHOW COJIM UJTU caxapa.
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[IpoBenenne U 0OBSICHEHHUE ONBITOB,
JEMOHCTPUPYIOIIUX KAMWUIIPHBIE SIBIICHUS U
SBJICHUE CMAaYUBAHHUSL.

OObsiCHEHNE POJIM KAMMJLISIPHBIX SIBJICHUM

JUTSl IOCTYIUIEHUS BOJBI B OPTaHU3M PACTEHHIA.
HaGmronenue, npoBeeHre U 0ObSICHEHHE
OIIBITOB MO HAOJIIOJIEHUIO TEMJIOBOTO
pacuIMpeHus Ta30B, KUJKOCTEN U TBEPABIX TEI.
OObsicHeHNE coXpaHeHUs 00bEMa TBEPIBIX Tel,
TEKYYECTH KUIKOCTH (B TOM YHUCJIE, pa3HUIIbI

B TEKYUECTH JIJIs1 PA3HBIX KUIKOCTEN),

JIaBJICHUS Ta3a.

[IpoBeneHne ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTb JIaBJICHUSI BO3/lyXa OT €ro o0béma u
HarpeBaHUs WM OXJIAXKICHHS, U UX OObSICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUEHHS.
AHan3 TPaKTUYECKUX CUTYALNH, CBI3aHHBIX

CO CBOMCTBAMH ra3oB, KUIKOCTEH U TBEPIBIX TEN

1.2

TennoBble MpOLECCHI

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKEHUS
yactul. BHyTpeHHss
sHeprusi. CrnocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: TerIonepeaaya u
coBepIeHue padoThl. Bubl
TEIIONEPENAYN:

OO6ocHOBaHWE TIPaBUII H3MEPEHUS TEMITEPATYPHI.
CpaBHEHUE PA3TUYHBIX CIOCOOOB U3MEPEHUS U
ITIKaJI TeMIIePaTypHhI.

HaOmronenne n 00bsICHEHHE OIIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
SHEPTUU TeJa B PE3yNbTaTe TEIIONepe1aun 1
paboThl BHEIIIHUX CHJL.

HaOmronenne u 00bsICHEHUE OIIBITOB,
o0CyXIeHUE MTPAKTUUECKUX CUTYaIlUH,
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TEIIONPOBOIHOCTb,
KOHBEKIIYSI, U3JTYyYCHHUE.
KonmuuecTBO TEMIOTHI.

Y nenbHasg TENJI0EMKOCTD
BeniecTBa. TenaooOMeH 1
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oamanca. IlmaBnenne u
OTBEpCBaHUE
KPUCTAJUIMYECKUX BEIIECTB.
V nennHas TerioTa
IIJIaBJICHUS.
[TapooOpazoBanue u
KoHeHcauus. Mcnapenue.
Kunienue. Y gensHas
TEIJI0Ta MapooOpa3oBaHMUsL.
3aBUCHUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(HEpPHOTo
JTaBJICHUS.

BrnaxnocTs Bo3myXxa.
DHeprus TOIUIMBA.

VY neapHas TEIioTa
CropaHusl.

[TpuHuner paboTHI
TerIoBbIX Apurarene KII/]
TEIJIOBOT'O JBUTATEA.
TennoBble ABUTATEIINA U

JEMOHCTPUPYIOIMINUX PA3TUIHBIC BUIBI
TEeIIoNepeaaun: TeIIONPOBOIHOCTD,
KOHBEKITUIO, N3JTyUYCHHE.

HccnenoBanue siBIICHUS TEIIOOOMEHA

MIPU CMEIIMBAHUU XOJIOJHOW U TOpsiueit BOJIBI.
HaGumronenne ycTaHOBIIEHUS TETLIOBOTO
PaBHOBECHS MEXKy TOpsUeH U XOJIOTHOM BOJIOM.
Omnpenenenue (M3MEPEHNE) KOJIMYECTBA
TEIJIOTHI, MIOTYYECHHOTO BOIOU TP TETUIOOOMEHE
C HArPEThIM METAIUTMYECKUM ITUITHHIPOM.
Omnpenenenue (M3MEepeHUE) yaeIbHOU
TEIIOEMKOCTH BEIIECTBA.

Pemenue 3ama4, cBsI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI M TETUIOEMKOCTH

MIPU TETUIOOOMEHE.

AHanmm3 cuTyarii MpakTHYeCKOro
WCITOJIb30BaHMS TETUIOBBIX CBOWCTB BEIIECTB U
MaTepHalioB, HaIIPUMep, B IEJAX
AHEProcOepeKEHUS: TETIIOU30JISIIHS,
AHEprocoeperaronme Kpol,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6mronenue sieHuii ucnapeHus u
KOHJICHCAITUH.

HccnenoBanue mpoliecca ucrnapeHus
Pa3IMYHBIX )KUIKOCTEM.

OOBbsicHEHHE SIBJICHUI HCTIApEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3allIMTa OKpYKaromen
cpenpbl.

3aKOH COXpaHEHHUS U
MPEeBpAICHUS SHEPTUU
B TEIJIOBBIX MpoLeccax

MOJIEKYJIIPHOTO YYEHHUS.
HaGmronenue u o0bsicHEHUE Tpolecca KUMEeHuUs,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPbI
KUIIEHUS OT JABJICHUS.

Omnpenesnenue (M3MEPEHNE) OTHOCUTEIBHOM
BJIAYKHOCTH BO3/1YyXa.

Habmronenue npoiiecca miaBieHus
KPHUCTAJUIMYECKOT0 BEIIECTBA, HAITPUMED, JIbJA.
CpaBHEHME TTPOIIECCOB TIJIABJICHUS
KPUCTALTMYECKUX TEJ U Pa3MsITueHUs

MIpU HarpeBaHUU aMOP(HBIX TE.

Omnpenenenue (M3MepeHUE) YACTbHON TEIIOTHI
IIJIABJICHUS JIbJA.

OObsicHEeHUE SBJICHU TUIaBIICHUS U
KpUCTAJUIM3AI[MU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHUS.

Pemienue 3a1a4, CBA3aHHBIX C BHIYHCIEHUEM
KOJINYECTBA TEIUIOTHI B MPOLIECCAX
TEIUIONEPENauy MPHU IUIABJICHUH U
KpUCTAJUIMN3AlMH1, UCITAPEHUH U KOHIEHCAIIUU.
AHau3 cuTyalui NpakTU4eCKOro MPUMEHEHUS
SABJICHUH TUJIABJICHUS W KPUCTAJUIU3AIUU,
HarpuMep, MoTy4eHUEe CBEPXUUCTHIX
MaTepUasoB, COJIEBas rpeJika u Jp.

AHanmu3 paboThl 1 0OBSICHEHUE TIPUHITATIA
IEeNUCTBUA TEIJIOBOT'O JBUTaTEIS.

BriunciieHrne KoJImuecTBa TEeIIOTHI,
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BBIJICIISIONICTOCS TIPU CTOPAaHUH Pa3TMIHBIX
Bu0B TorutuBa, U KIIJ{ nurares.
OO0cyx1eHne PKOJI0TUYECKUX MOCIIECTBUM
UCTIOJIH30BaHMsI IBUTATEIICH BHYTPEHHETO
CTOpaHWsl, TETUIOBBIX U THAPOIIECKTPOCTAHIIHHA

Hroro no pazaeny

28

Pa3nen 2. DiekTpuyeckue u

MAardouTHbIC AABJICHUA

2.1 | DnexTpuueckue
3apsiabl.
3apspKeHHBIE Tefa U
UX B3aUMOJICUCTBUS

7

DIIeKTpU3alus TEN.

JIBa pojia 3IEKTPUIECKUX
3apsa0B. B3anmopencreue
3apsSKEHHBIX TEJL.

3akon Kynona (3aBUCHMOCTh
CHUJIbI B3aUMOJICHCTBUS
3apsKEHHBIX Tl

OT BEJIMYMHBI 3aPsiI0B U
PACCTOSTHUSI MEXK Y TeIaMu).
DIIEKTPUUECKOE TOJIE.
Hanpsoxénnocts
BJIEKTPUYECKOTO TOJIS.
[IpuHUUMI Cynieprno3uuun
BJIEKTPUYECKUX TOJIEU

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu anexrpruuecknx
3apsiA0B. DJIEMEHTAPHbBIN
JJIEKTPUYECKUH 3apsii.
Ctpoenue aroma.
[IpoBoHUKH U

Hab6mronenue u mpoBeieHHE OIBITOB

10 AJIEKTPU3ALNU TEJ IPU CONMPUKOCHOBEHUH U
VHYKIUECH.

Habmonenne u o0bSICHEHNE B3aUMOICHCTBUS
OJHOMMEHHO Y PAa3HOUMEHHO 3apsIKEHHBIX TEJL.
OObsicHEHUE NPUHIINIA IEUCTBHS 3JIEKTPOCKOIIA.
OOBsicCHEHHE SBJICHUN dJISKTpU3aIliN

MIPY COMTPUKOCHOBEHUU TEJI U UHAYKIIHEN

C MCHOJIb30BAaHMEM 3HAHUM O HOCUTEIISX
AJIEKTPUUECKUX 3apsiOB B BEIIECCTBE.
Pacnio3naBanue u 0ObSICHEHHUE SIBJICHUI
AJIEKTPHU3ALMU B TTOBCEIHEBHOM KU3HH.
HaOmronenre un 00bsICHEHHE ONBITOB,
WJUTIOCTPUPYIOIIMX 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsja.

Ha6mroienuie onpIToB 10 MOICTUPOBAHUIO
CHIJIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
HccnenoBanue AEUCTBUS DIIEKTPAYECKOTO MOJIS
Ha MPOBOJHUKU U AURJIEKTPUKU
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TUBJIEKTPUKU. 3aKOH

COXpPaHCHUA SJICKTPUICCKOI'O

3apsiza

2.2

TlocTosTHHBIHI
AIICKTPUUYECKHUIN TOK

20

DIIEKTPUYECKUM TOK.
YcioBus CylmiecTBOBaHUS
AIEKTPUYECKOTO TOKA.
HcTtounnku mocTOSHHOTO
TOKa. /lercTBus
AIEKTPUYECKOTO TOKA
(TeroBOE, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B JKUJIKOCTSIX U razax.
DJIeKTpruyecKas 1elb.
Cuna Toka. DneKTpuyecKoe
HaIpsIKEHUE.
ComnpoTuBiieHue
MIPOBOJAHUKA. ¥ JIEJIBHOE
COMPOTHUBIICHHE BEIIECTRA.
3akoH Oma mJig yyacTka
uenu. [locnenoBarensHoe U
napajuieJIbHOE COEIMHEHNE
IIPOBOTHUKOB.

PaboTa u MortHOCTD
AJIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenna.
DJIEKTPUUYECKUE LIENU U

Hab6nronenue pa3nuyHbIX BUJIOB JEHCTBUS
ANEKTPUUECKOTO TOKA U OOHAPYKEHHUE dTUX
BUJIOB JICUCTBUS B TIOBCEHEBHOM KU3HH.
Habnronenne BOSHUKHOBEHHMSI Ta30BOT0 pa3psiaa
U AJIEKTPUYECKOTO TOKA B KUIKOCTH

COopka 1 UCTIBITAaHUE IICKTPUIECKOM 1IETTH
MOCTOSIHHOTO TOKa.

N3mepenue cuibl TOKa aMIepMeTpoM.
N3mepenne 3nekTpruiecKoro Hanps>KeHUs
BOJIbTMETPOM.

[IpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIICHUS TTPOBOTHUKA
OT €ro JJIMHBI, IJIOMIaJH MOMEePEYHOT0 CEUCHUS
U Marepuana.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,
IPOTEKAIOIIET0 Yepe3 PE3UCTOP,

OT COIPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS
Ha pe3UCTOpE.

[TpoBepka npaBuia CIOKEHUS HAPSHKEHUN
IIPH TIOCJIEIOBATEIIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka npaBuia Ajsi CUITbI TOKA

P NapaJyIETbHOM COEAUHEHUN PE3UCTOPOB.
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noTpeOuTeIn
ANEKTPUYECKOU JHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHan3 cuTyalui Mmocyiea0BaTeIbHOrO U
MapajieIbHOIO0 COEIMHEHHS TPOBOIHUKOB

B JIOMAIIHUX 3JIEKTPUUECKUX CETSX.

Pemienue 3a1a4 ¢ ucnosib3oBaHueM 3akoHa Oma
u (hopMyn pacu€Ta dIEKTPUIECKOTO
CONPOTHBIICHHUS TIPHU MOCIIEIOBATEIBHOM U
[apaJUIEIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenue paboOThI JJIEKTPUIECKOTO TOKA,
MIPOTEKAIOIIETO Yepe3 PE3UCTOP.

Ornpenenenrie MOIHOCTH 3JIEKTPUIECKOTO TOKA,
BBIJICIIIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA Y€pPE3
JaMIIOYKy OT HanpsbKeHUs Ha Heil. OnpeneneHue
KIIJI narpeBarens.

HccnenoBanue npeodpa3zoBaHusi YHEPTUU

MIPU MOJIBEME TPY3a JICKTPOIABUTATEIEM.
OObsicHEHHE YCTPONUCTBA U MIPUHITUIIA ACHUCTBUS
JIOMAIITHHUX AJIEKTPOHATPEBATEIIbHBIX PUOOPOB.
OObsicCHEHNE MPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIMIIA ICUCTBUS TJIABKUX MTPEIOXPAHUTETICH.
Pemenue 3a1au ¢ UCMOJIB30BAHUEM 3aKOHA
Jxoyma—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosIHHBIE MArHUTEL.
B3aumoneiictBue
ITIOCTOSTHHBIX MArHUTOB.
MarsauTtHoe nojJe.
MarauTtHOE none 3eMiIn

HccaengoBanne MarHUTHOT'O B3aUMOICUCTBHUS
MMOCTOSSHHBIX MarHuTOB.

N3yueHnrne MarHuTHOTO TOJIs TTIOCTOSTHHBIX
MarHUTOB MPU UX OOBETUHEHUU U Pa3JICTICHUU.
HccaengoBanne MarHUTHOT'O B3aMMOICHMCTBUS
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U €ro 3HauCHME IS )KU3HU
Ha 3emiie. OnbIT OpcTeaa.
MarsuuTHoe noJje
AJIEKTPUYECKOTO TOKA.
[Ipumenenune
3JIEKTPOMAarHuTOB

B TEXHUKE. [[eficTBHE
MarHUTHOTO ITOJISA

HAa NPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIIb
MMOCTOSIHHOT'O TOKaA.
Hcnons3oBanue
AJIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCTIOPTE

MOCTOSIHHBIX MarHMTOB.

N3ydyeHre MarHuTHOTO MOJISI TOCTOSTHHBIX
MarHMTOB MPHU UX OOBEAMHEHUU U Pa3/ICICHUN.
[IpoBeneHne ONBITOB IO BU3yaJU3aluH MO
MOCTOSIHHBIX MarHMTOB.

N3yuyeHne sBneHUs HAMarHUYMBaHKS BEILECTBA.
HccnenoBanue necTBUS 3IEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIIMUX
3aBUCHUMOCTD CUJIBI B3aUMOJECHCTBHS KaTYIIKU
C TOKOM M MAarHMTa OT CHJIbI U HAIPABIEHUS TOKA
B KaTyIIKE.

AHaJIM3 CUTyalui MPaKTUYECKOTO TPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
yCTPOWCTBAX, MPOMBIIIJICHHOCTH, METULIUHE).
N3yueHnne nericTBUsS MarHUTHOTO TTOJIS

Ha IIPOBOJIHUK C TOKOM.

N3yuenne 1ercTBus 31IEKTPOABUTATEIS.
N3mepenne KII/] anekTpoaBurarenbHOu
YCTaHOBKH.

PacrniozHaBaHue U aHaIU3 pa3IUYHbIX
IIPUMEHEHUH DJIEKTPOABUTATENEN

(TpaHCTIOPT, OBITOBBIC YCTPOMCTBA U JIp.)

2.4

DJIeKTPOMAarHUTHAs
UHIYKIUS

OnbiTel @apajnes. SABneHue
3JIEKTPOMArHUTHOU
uHaykuuu. [Ipasuno Jlenua.
DIeKTporeHepaTop.

OMBITEI IO UCCIECNOBAHUIO SIBJICHUSA
3JIEKTPOMArHUTHOW UHIYKIMU: UCCIIETOBAHUE
W3MEHCHUN 3HAYEHUS U HAITPABJICHUS
WHIYKIIMOHHOT'O TOKa
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CniocoObl oJTy4eHus

3JI€KTpI/I‘I€CKOﬁ OHCPIUun.

DIEKTPOCTAHIINHI
Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHUH

Hroro mo pasaeiy 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KVIACC
Ne HammenoBanue KomuuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI IE€SITEILHOCTH 00 y4arOIIUXCS
n/m pa3nernoB U TeM 4acoB

y4eOHOTr 0 TIpeIMeTa

Pa3znen 1. Mexannueckue siBJICeHUSA

1.1

Mexaanueckoe
JIBAYKEHHUE U CIIOCOOBI
€ro ONMUCaHusA

10

MexaHn4yecKoe NBUKECHUE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCUTENBLHOCTD
MEXAHUYECKOT O JBHXKEHUS.
PaBHOMepHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
HepaBaomepnoe
IIPSIMOJIMHENHOE JIBUKEHHUE.
Cpenssis 1 MTHOBEHHAas
CKOpOCTb T€JIa MpH
HEPaBHOMEPHOM JBHKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE JIBUXKEHHUE.
CBo0OOHOE TTaieHHE.
Omnpitel [Nanunes.
PaBHOMEpHOE nBUXKEHUE

110 OKPY>KHOCTH.

[lepnon u vyacrora
oOparenus. JIuneitnas u
YIJIOBasi CKOPOCTH.

AHanmmn3 1 00CYXICHHE Pa3TUIHBIX TPUMEPOB
MEXaHUYECKOTO JIBHKCHHUS.

OO6cyxaeHue rpaHull TPUMEHUMOCTH MOJICIH
«MaTepuanabHas TOUKa».

Onurcanne MEXaHUYECKOTO JIBHXKCHUS
pa3IMYHBIME CcITIOcO0aMHu (ypaBHEHHUE, Ta0JIUIIA,
rpaduk).

AHanmu3 KU3HEHHBIX CUTYaIlUH, B KOTOPBIX
IIPOSIBIIICTCS OTHOCUTEIILHOCTh MEXaHUIECKOTO
JIBVKEHUSI.

HabGnrogenne MexaHn4ecKoro JBUKEHUS Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHuE NTyTEN U TPACKTOPUI JBUKECHHUS
OJTHOTO M TOTO K€ TeJIa OTHOCUTEIILHO Pa3HBIX
TEJI OTCYETA.

Anamu3 Tekcra ["anmmes 00 OTHOCUTETLHOCTH
JIBMYKEHUST; BHITIOJIHEHUE 3a/IaHUN 110 TEKCTY
(cMBICTIOBOE YUTEHUE).

OmnpeneneHue CpeTHEN CKOPOCTH CKOJBKEHUS
OpycKa WM JBWKEHUS MIapUKa M0 HAKJIOHHON
TUIOCKOCTH.

AHanmmn3 1 00CyXIeHHe CIoco00B
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LenTpocTpemuTenbHOe
YCKOpPEHHE

npUOIMKEHHOTO OIPEIeNICHNUS] MTHOBEHHOM
CKOPOCTH.

OrnpeneneHne CKOpOCTH paBHOMEPHOTO
JBIKEHUS (IIapUKa B KUJIKOCTH, MOJICIIU
JIEKTPUYECKOTO aBTOMOOWIIS U T. II.).
Onpenenenue NyT, NPORJEHHOTO 3a JaHHBIN
IPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH MTYTH PAaBHOMEPHOI'O
JIBUKEHUSI OT BPEMEHMU.

OO0cyx1eHre BO3MOXKHBIX TPUHITUIIOB
NENCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(crtmmomMeTpoB).

Brruncrienre myTu U CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSIMOJIMHETHOM JABUKEHHUU
Tena.

Ornpenenenne NpolIeHHOTO MYTH U YCKOPEHUS
JIBMOKEHUS Tesa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS TeJIa OT BPEMEHH.

IIposepxa eunomeswl: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCA
KaK ps0 He4émmublx duces, mo
COOmMeemcmeyoujue nPoMedNCYmKu 6pemeHu
0OUHAKOBYL.
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Onpenenenne yCKOpEeHUs Tela

IIPU PAaBHOYCKOPEHHOM JIBMYKEHUM

10 HAaKJIOHHOM IIIIOCKOCTH.

N3mepenue neproia v 4acToThl OOpaIieHus
TeJa M0 OKPYKHOCTH.

Ornpenenenue CKOPOCTH PABHOMEPHOTO
JIBUOKEHHUSI TEJIa 10 OKPY>KHOCTH.

Pemenue 3a1au Ha ornpeieyieHue
KMHEMAaTUUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBM)KEHUS PA3IUYHbBIX BUJIOB.
Pacnio3naBanue u mpuOIMKEHHOE ONMCAHKE
Pa3IMYHBIX BUJO0B MEXaHUUECKOTO JIBUKEHUS
B IIPUPOJIC ¥ TEXHHKE (Ha IIpHMepax CBOOOIHO
MMaJIaoINX TEN, ABMKECHUS JKUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

BzaumonencTBue Tei

20

[Tepssiit 3akoH HeroToHA.
Bropoii 3akoH HeroToHa.
Tpernit 3akoH HproToHa.
[IpyHIMT Cyniepno3uuu
CHUIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna Tpenus: cuiia
TPEHUS CKOJIbKECHHUS, CUIa
TPEHUS MOKOSI, IPYTU€ BUIBI
TPEHUS.

Cuna TS>KECTH M 3aKOH
BCEMHUPHOI'O TATOTEHHUS.

HabGnronenue u 00Cy»XeHUE OIBITOB

C IBIDKEHUEM TeJla MPU YMEHBIIICHUH BIUSHUS
JAPYTUX TeJ, MPEMSATCTBYIONIUX TBUKCHHIO.
Anamm3 tekcra ["amtes ¢ onucanuem
MBICJICHHOTO DKCIIEPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITHH;
BBITTOJIHCHHE 33IaHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE).

OO6cyxaeHne BO3MOKHOCTH BBITTOJTHEHHUSI
3aKOHA MHEPITUHU B PAa3INIHBIX CHCTEMaX
OTCYETA.

Habmonenue u 00CyX1eHne MEXaHUIECKIX
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Y ckopeHne cBOOOHOTO
najzeHus. J[BmkeHue rniaHeT
BoKpyr Connua. Ilepas
KOCMHUYECKasi CKOPOCTb.
Hesecomocts u neperpysku.
PaBHOBeCHEe MaTepuanbHOU
TOYKU. AOCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEPIOTO
TeJa C 3aKPEIUIEHHON OChIO
BpanieHusi. MOMEHT CHJIBI.
Lentp TsKECTH

SIBJICHUH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBUKEHUH OTHOCHUTEIILHO
KaOuHeTa (QU3UKH.

JIeliCTBUSI C BEKTOpaMU CHJI: BBITIOJTHCHUE
3aIaHUH 110 CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habnronenue v/minm npoBeieHHE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHHS
TeJa OT MPUII0KEHHOW K HEMY CHUJIbI U MaCChl
Tena.

AHaiu3 1 00bSICHEHUE SIBJICHUM

C UCIIOJIb30BAHUEM BTOPOro 3akoHa HeroTOHA.
Pemienue 3a1a4 ¢ MCNOJIb30BAaHUEM BTOPOTO
3akoHa Hpr0TOHA M TIpaBuiia CI0KEHUS CUJL.
Onpenenenue :KECTKOCTH MPYKUHBI.

AHanm3 cuTyaruii, B KOTOPBIX HAOIIOIAt0TCS
yrpyrue nedopmaiuu, 1 uX 00ObSICHEHHE

C UCITOJIb30BaHMEM 3aKoHa ['yka.

Pemienue 3a1a4 ¢ CNoIb30BaHUEM 3aKOHA
['yka.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIbKCHHUA OT CHUJIbI HOPMAJIbHOI'O JAaBJICHMA.

OO6cyxaeHne pe3ysibTaToB UCCIIeIOBaHMUS.
Omnpenenenue ko3hdULIMEHTA TPEHUS
CKOJIbKECHHUS.

N3mepenue cuibl TpeHUs MOKOA.
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Petenue 3anayu ¢ ucnonb3zoBaHueM GopMysibl
JUTSI CHJTBI TPEHUS CKOJTBKCHHUS.

AHanu3 IBWKEHUS TeJ TOJIbKO MOJ ACHCTBUEM
CHJIBI TSXKECTH — CBOOOIHOTO MaICHUSI.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJeHHs OT MACChI TeNa.

OreHKa BEJIMYUHBI CUITBI TSATOTCHHUS,
JEUCTBYIOLLIEH MEXK1Yy ABYMsI TEJIaMU

(U1 pa3HBIX Macce).

AHanmm3 IBMKEHUS HEOSCHBIX Tell

TIOJT ICHCTBUEM CHJIBI TATOTCHHUSI

(C UCTIOTB30BAHUEM JIOTIOTHUTEILHBIX
MCTOYHHUKOB HH(POPMAIIUH).

Pemenue 3ama4 ¢ UCoab30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYITBI

JUTSL pacd€Ta CUJTBI TSHXKECTH.

AHanIM3 OPUTHHAIBHOTO TEKCTA,
OTKCBHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUST; BHITIOJIHEHUE 3a/IaHUN
10 TeKCTY (CMBICJIOBOE YTCHHUE).

HaGmonenue u 006cyx1eHue OIbITOB

110 U3MEHEHHUIO Beca Tella MPU YCKOPEHHOM
JIBUKEHUU.

AHanu3 ycinoBui BOZHUKHOBEHUSI HEBECOMOCTH
U TIEperpy3KH.

Pelenue 3amay Ha onpesiesieHUE Beca Tela

B Pa3JIMYHBIX YCIOBHSIX.

52



OdenepanbHas padouas nporpamma | dusuka. 7—9 kiaccel (0a30BbI YPOBEHB)

AHaJM3 cuil, IeUCTBYIOIIUX Ha TeJO,
MOKOSIIEECs Ha OIOPE.
OrnpeneneHue IeHTpa TSHKECTU Pa3IUYHBIX TeJ

1.3.

3aKOHBI COXpAaHEHUS

10

Nmmynec Tena. Mi3menenne
uMIynbca. IMITyiabC CUJTIBI.
3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOe
JBUKCHHUE.

Mexanuueckas padbora u
MOIIIHOCTh. PaboTa cun
TSXKECTHU, YIPYTOCTH,
TpeHus. CBA3b SHEPTUU U
pabotsl. [loTenmanpHas
SHEPIUs Tena, HOJHATOrO
HaJl IOBEPXHOCTBIO 3€MIIU.
[ToreHunanbHas SHEPrUs
CXKAaTOU MPYKUHBL.
Kunernueckas sneprus.
TeopeMa 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUS
MEXaHUYECKOU IHEPruu

Hab6mronenne u o0cyxieHHE OMBITOB,
JEMOHCTPUPYIOIINX MEPEIAYy UMITYIIbCa

IIPY B3aUMOJICUCTBUH TEJI, 3aKOH COXPAaHECHHUS
UMITYJIbCA TIPU a0COMIOTHO YIIPYTOM U
HEYIPYrOM B3aUMOJEHCTBHUU TEIL.

AHaJIM3 CUTYyalluil B OKPYKaIoIIeH )KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCa.

PacniosnaBaHue sBIIEHHS] pEAKTUBHOT O
JBUKCHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHue 3aK0Ha COXpaHEHUS UMITYJIbCa
IJIS1 pacy€ra pe3yJbTaTOB B3AUMOICHCTBUS TEI
(Ha mpuMepax HEYNPYroro B3aMMOACHCTBUS,
YIIPYrOTO HEHTPAIBHOTO B3aUMOJICUCTBUS JBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOIBUYKHO).

Pemenune 3a1au ¢ HCoJIb30BaHUEM 3aKOHA
COXpaHEHHUS UMITYJIbCA.

Onpenenenue paboThl CUITBI YIIPYTOCTH

IpU NOABEME TPYy3a C UCMIOIB30BAHUEM
HETOBM>KHOTO U MOJIBUYKHOTO OJIOKOB.
N3mepenne MOIIHOCTH.

N3mepenne noTeHInanbHON SJHEPTUU YIIPYTO
nehopMUPOBAHHON TPY>KUHBI.
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M3mMepeHne KWHETUYECKOW YSHEPTUM Tea

0 JJIMHE TOPMO3HOTO ITYTH.
DKCIEPUMEHTAILHOE CPABHEHNUE N3MEHEHUS
MOTEHIIMAJILHOW U KUHETUYECKOW SHEPTHUM Tema
MIpY JIBUKEHUM 110 HAKJIOHHOM TIJIOCKOCTH.
DKCIepUMEHTaIbHAasl TPOBEPKA 3aKOHA
COXPAHEHUSI MEXaHUYECKOW SHEPTUU

pv CBOOOTHOM MaJICHUH.

[IpumeHeHune 3aKOHAa COXpPaHECHUS
MEXaHUYECKOW IHEPIuu JJIs pacuéra

NOTEHIMAIILHON U KHUHETHYECKON YHEPTUN TEIa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHUYECKON OHCPIUHN

Hror

0 TIO pa3fenny

40

Pa3nen 2. MexaHn4yecKue KOJIe0AHUA U BOJHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebaTenpHoe ABMKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: IEpUOI,
4acToTa, aMIUIUTY/IA.
MaremaTH4eCKUl 1
MPYKUHHBIN MasTHUKH.
IIpeBpaiienre sHeprun
IIPH KOJIeOaTSIIbHOM
JIBHKCHUH.

3aTyxaroIue KojaeoaHus.
Boinyx1eHHbIe KoJIeOaHuUs.
Pe3onanc

HabGnronenue konebanuii moj J€HCTBUEM CHJT
TSKECTU U YIIPYrOCTH U OOHapyKEHHE
N0I00HBIX KOJIEOAaHUH B OKPY’KAIOILIEM MUPE.
AHanu3 konebaHuii rpy3a Ha HUTH U

Ha npyxuHe. OrnpenencHne 4acTOThI
KOJICOaHHIT MaTEeMaTHIECKOTO U TIPY>KUHHOTO
MasITHUKOB.

HaOmronenue u o0ObsICHEHUE SBJIEHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH EpUOJA
KOJICOQHMI TTOABEIIEHHOTO K HUTH Tpy3a

OT JIJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH NIEPHOAA KOJIeOaHN

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py3a.

Habnronenue u 00CyKaeHuE ONbITOB,
JIEMOHCTPUPYIOIIUX 3aBUCMOCTh TIEpHO/Ia
KOJIEOaHMI MPYKUHHOTO MAasATHUKA OT MAcChI
rpy3a 1 KECTKOCTU MPYKUHBI.

[IpumeHeHne MaTEMaTUYECKOTO U MPY>KMHHOTO
MasTHUKOB B Ka4€CTBE MOJIEIICH /Il OITUCAHUS
KOJIEOaHUI B OKPYXAIOLIEM MUpE.

Pemenwue 3ama4, CBI3aHHBIX C BRIYUCICHUEM
WM OLICHKOW 9acTOThI (TIepro/Ia) KoJieOaHui
H3zmepenue yckoperus c60600H020 nadeHus

2.2

MexaHuueckue
BOJIHBI. 3BYK

MexaHndyecKre BOJIHEL.
CBoiicTBa MEXaHHMYCCKHUX
BOJH. [IpogonbHeie 1
TorepeyHbie BOJIHBIL. J{JnHa
BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHUs.
MexaHuuecKre BOJHbBI

B TBEPAOM TEJIE,
CEMCMHMYECKHE BOJIHBIL.
3ByK. ['poMKOCTb 3ByKa 1
BbICOTa TOHA. OTpaxkeHue
3ByKka. UHdpa3Byk u

YJIBTpa3BYK

OOHapyXeHHE 1 aHAJIN3 BOJHOBBIX SBJICHUN
B OKPY’KarOIEeM MHUPE.

Hab6mronenne pacrpocTpaHeHUs MPOAOJIbHBIX
Y TIONIEPEYHBIX BOJH (Ha MOJICIIH) U
oOHapy)XEHHE aHAJIOTMYHBIX BUJIOB BOJIH

B IIpHUpo/Ie (3BYK, BOJHBI Ha BOJIE).
Breranciienue 1iMHbBI BOJTHBI B CKOPOCTH
pacIpoCTpaHEHUS 3BYKOBBIX BOJIH.
DKCNepUMEHTAIBHOE OTIPEICIICHUE TPAHHIT
YaCTOTHI CIIBIIIIUMBIX 3BYKOBBIX KOJICOAHUH.
Hab6mronenne 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIE, C UCITOJIb30BAaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

Habmronenne u o0bICHEHNE SIBICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHanm3 OpUruHaIbLHOTO TEKCTA, MOCBAIMIEHHOTO
UCIIO0JI30BAHUIO 3BYKA (WM YJIbTPA3BYKA)

B TEXHUKE (3XO0JIOKAIUs, YIbTPa3BYK

B MEJMIIMHE U JIP.); BBHITIOJHCHHUE 3aITaHUH

10 TeKCTY (CMBICIIOBOE YTCHHE)

Htoro no pazneny

15

Pasznen 3. 3J'I€KTpOMaFHI/ITHO€ moJi€ U IJICKTPOMAIrHUTHBIC BOJIHbDI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOIINX
TI0JIE U DJIEKTPOMArHUTHBIE BOJHBI. | B3aUMOCBS3b AJIEKTPUUECKOTO K MArHUTHOTO
AIEKTPOMArHUTHHIE CaoiicTBa TIOJIEH.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCIEPUMEHTAIBHOE U3yYEHHUE CBOWCTB
[[Ikana 3JIEKTPOMarHUTHBIX | 3JIGKTPOMATHUTHBIX BOJIH (B TOM YHCIIE
BOJH. Mcnionb3oBaHue C MOMOIIIBIO MOOMJILHOTO TejiehoHa).
AJIEKTPOMArHUTHBIX BOJIH AHaJli3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOU CBSI3H. YeJI0BEYECKOI0 OpraHu3ma.
DNEeKTpOMAarHuTHas Mpupoaa | AHaJIU3 TEKCTOB, OMTUCHIBAIOIITNX MPOSIBICHUS
cBeta. CKOpOCTh CBeETA. AIIEKTPOMArHUTHOTO U3JIYyYE€HUS B IPUPOE:
BosHoBbIE cBOMCTBA CBETA | )KMBBIE OPraHU3MBbI, H3TY4CHUSI HEOCCHBIX TEJl
(cMBICIIOBOE YTEHUE).
Pacno3naBaHue v aHaM3 pa3IMYHbBIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3yuenne BOJIHOBBIX CBOMCTB CBETA.
Peienue 3anay ¢ ucnoiab3oBaHueM (hopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JJIUHBI
BOJIHBI U YaCTOTHI CBETA
Hroro 1o pazneny 6
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Pa3znea 4. CBeToBbI€E ABJICHUSA

4.1 | 3aKoHBI
pacipocTpaHCHHUS
cBeTa

JlyueBast Mozenb CBETA.
Hcrounuku caera.
[IpssmonuHenHoe
pacnpoCTpaHEHHUE CBETA.
3atmenust ConHua v JIyHBI.
Otpaxenue cBera. [lnockoe
3epKayio. 3aKOH OTPAKECHUS
CBETA.

[Ipenomiienne cBera. 3aKOH
npenomMiieHus ceera. [lonHoe
BHYTPEHHEE OTPaKEHUE
cBera. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTpPaXEHUS B ONTHUYECKUX
CBETOBOJIaX

Hab6nroienue onbITOB, AEMOHCTPUPYIOIIUX
SIBJICHUE MIPSIMOJIMHEWHOTO PaCHpOCTPAHEHUS
cBeTa (BOBHUKHOBEHUE TCHHU U TTOJIYTCHH ),

U UX UHTEPIPETALNS C UCTIONb30BAaHUEM
MOHSITUSI CBETOBOTO JIyYa.

OObsicHEHUE U MOJICTTUPOBAHUE COJIHEYHOTO U
JIYHHOTO 3aTMEHUM.

HccnenoBanne 3aBUCUMOCTH yriia OTPaKEHHS
CBETOBOIO JIy4a OT yIJia NaJcHusl.

N3ydenue cBOMCTB N300paKeHUs B IJIOCKOM
3epKalie.

HabGnronenune v 00bsiCHEHUE OIBITOB

0 MOTYYEHUIO U300paKEHU B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmonenue u
00BSICHEHUE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha TPAHUIIE PA3IUYHBIX CPEJl, B TOM YHCIIC
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanne 3aBUCMMOCTH yriia
MPEJIOMJICHHUSI OT yTJia MaJIeHUs] CBETOBOIO Jiyda
Ha TPAHUIIE «BO3AYX—CTEKIION.
PacrniozHaBaHue siBIEHUN OTPaXKECHUS U
MIPEJIOMJICHUSI CBETA B MIOBCEAHEBHOMN KU3HHU.
AHanmn3 1 00bSICHEHHE SBJICHUS ONTHYECKOTO
MUpaXxa.

Pemuienue 3a1a4 ¢ UCMoIb30BaHUEM 3aKOHOB
OTPaKEHUSI U TIPEJIOMJICHHS CBETa
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4.2 | JIuH3bl U ONITUYECKHE 6 JIunza. Xox myueit B muuze. | [lonyuenue n3o0pakeHU ¢ TOMOIIBIO
puOOpHI OnTuyeckas cucreMa coOuparonieil 1 paccenBaroIiei JTUH3.
doTtoanmapara, Mukpockomna | Onpezaenenne OKYCHOTO pacCTOSHUS U
u Teneckorna. ['na3 kak ONTUYECKON CUJIbI COOUpAIONIEH JTUH3BI.
ONTUYECKas CUCTEMA. AHaJIM3 yCTPOMCTBA U IPUHIUIIA JEHCTBHS
bimsopykocTts HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JAIbHO30PKOCTh ¢oroanmnapaTa, MUKpOCKOIIA, TEJIECKOIIA.
N3ydenue Monenu ria3za Kak ONTHYECKOU
CUCTEMbI. AHAJIU3 SIBJICHUN OJIM30pPYKOCTH
U 1aJIbHO30PKOCTH, IPUHIINIIA ACUCTBUSA
OYKOB
4.3 | Paznoxenue 6eoro 3 Paznoxenue 6enoro ceera Hab6nronenue pasioxxenus 6e1oro cera
CBETa B CIEKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTD.
Clio’)eHHe CIEeKTPaIbHbIX Hab6mronenue u 00bICHEHUE ONBITOB
1BeToB. Jlucnepeus ceera 0 MOJTYYEHUIO O€JI0ro CBETa MPH CIOKEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBeneHne u 00BICHEHHUE OTBITOB
10 BOCHIPUSATHUIO [IBETA MPEAMETOB MPHU UX
HAOJIIOICHUH Yepe3 BETOBBIE (PUIIBTPHI
(BETHBIE OYKH)
Hroro o paznemny 15
Paznen 5. KBaHnTOBBIE sIBJIeHUSI
5.1 | Ucniyckanue u 4 Omnwitel Pezepdhopna u OO6cyxnenue 1ienu onbiToB Pesepdopaa

IIOTJIOIIICHHUE CBCTA
aTOMOM

IJIaHEeTapHask MOZENb aTOMa.
Mogens atoma bopa.
Hcnyckanue v noriomeHue

10 UCCJIICAOBAHHUIO aTOMOB, BBIIBHUXKCHHUC
T'UIOTE3 O BO3MOKHBIX PE3yJIbTaTaX OIILITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHus:A
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cBeTa aTOMOM. KBaHTBHI.
JInnenyaTteie CIEKTPhI

aTOMOB, (hOPMYIUPOBAHKE BHIBOJIOB

U3 pe3yJbTAaTOB OIBITOB.

OO6cyxaeHne mpOTUBOPEUHIA TIIaHETapHON
MOJIEJIM aTOMa U OCHOBAHM JJI TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTax 3JIEKTPOHOB.
HalGnroienue CrlonHbIX U JIMHEMYaThIX
CIIEKTPOB M3JIyYCHHUSI Pa3IUIHBIX BEILIECTB.
OObsiCHEHUE JIMHEWYAThIX CIEKTPOB U3TyYCHUS

5.2

CtpoeHne aTOMHOTO
anpa

PannoaktuBHOCTh. Anb(da-,
0eTa- ¥ raMMa-u3TydCHHUS.
CtpoeHue aTOMHOTr O siipa.
Hyxnonnast Mmozienb
aTOMHOTO sifppa. M30TorbI.
PagnoaktuBHbBIE
npespanienus. [lepuon
noJjypacnaza aTOMHBIX sIAEP

OO0cyx1eHre BOZMOXKHBIX THUIIOTE3 O MOJIETISX
CTPOCHHUS siapa.

Onpenenenue cocrasa saep M0 3aJaHHBIM
MAacCCOBBIM U 3apsAI0BbIM YUCJIAM U

IO TIOJIOKEHUIO B IMIEPUOIUUECKON CUCTEME
9JIEMEHTOB.

AHanu3 U3MEHEHMS COCTaBa sijijpa u ero
MOJIOKEHUS B IEPUOAUYECKON CUCTEME

IIPU O-PAJUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHI] IO TOTOBBIM
dororpadusim.

OOGHapyXeHHE ¥ U3MEPCHHE PaIUAIIMOHHOTO
¢dboHa C TOMOIIIBIO JO3UMETPA, OIIEHKA €T0
MHTECHCUBHOCTH.

Anann3 OUOJIOTHYECKUX U3MEHEHHUH,
MPOUCXOISIINX MO/ IEHCTBUEM
PaarOaKTUBHBIX U3JTYYECHUM.

Hcnonb3oBanue pairOaKkTUBHBIX U3JTYYECHHUN
B MEIUIIMHE
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5.3 | SnepHble peakuu 7 Anepubie peakiiu. 3aKoHbl | Pelienue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHOB
COXpaHEHHUs 3apsAA0BOTO U COXPaHEHHSI MAaCCOBBIX U 3apS0BbIX YHACEI
MacCOBOr'0O YHCE. JHEPIUsl | Ha ONpeeTIeHUE Pe3yJbTaTOB SAEPHBIX
CBSA3U aTOMHBIX siiep. CBsA3b | peakUuid; aHAIN3 BO3MOKHOCTH WIIN
MAacCChI M JHEpruM. Peaknum | HEBO3MOKHOCTH SIACPHON PEAKIIUU.
CUHTE3a U JCIICHUS SIEDP. OueHKa 3HEepruM CBSI3U AJIEP C UCIIOIb30BAaHUEM
Uctounuku sHeprun ComHna | GpopMyiibl DUHIITEHHA.
v 3B€31. AnepHas OO0cyxeHue nNepcrneKTUB UCIIOIb30BaHUs
sHepretuka. /encreus YIIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.
paMOaKTUBHBIX M3MydeHud | OOCyKIEeHUE NPEUMYIIECTB U HIKOJIOTUYECKUX
HA JKUBbIE OPTaHU3MBI npo0JieM, CBSI3aHHBIX C SAEPHON SHEPreTUKOU
Hroro no pazneny 17

IHoBTOpHTEILHO-00001IAK0IIMI MOAYJIb

IToBTOpEHUE N
00001IeHNE
coJiepKaHus Kypca
busukm 3a 7-9 Ki1accel

9

Cucremaruzanus u
000011IeHNEe TPEAMETHOTO
COJIEP’KaHUSI U OTBITA
NeSTeIHHOCTH,
PUOOPETEHHOTO

P U3y4EHUHN BCETO Kypca
(bU3UKHM OCHOBHOT'O OOIIIETO
oOpa3zoBaHusI.

IToaroroBka kK OCHOBHOMY
rOCy/IapCTBEHHOMY
HK3aMEHY 0 (pU3UKe

JU1s1 00yJaronuxcs,
BBIOpABIINX 3TOT y4EOHBII
peaMeT

Brinonnenne yaeOHbIX 3a1aHUi, TPEOYIOMUX
JIEMOHCTPAlMA KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

— MPUMEHEHUS MOJYy4YCHHBIX 3HAaHUHN

JUISl HAYYHOTO OOBICHEHUS (DU3NUECKUX
SIBJICHUHM B OKPYKAIOIIEW NPUPOJE,

B IIOBCEJIHEBHOM KM3HU U BBLISIBICHUS
(bU3UYECKUX OCHOB Psila COBPEMEHHBIX
TEXHOJIOT UM,

— MPUMEHEHUSI OCBOCHHBIX
AKCIIEPUMEHTAIILHBIX YMEHU I

JUISL UCCrieIoBaHusl (PU3NUECKUX SIBJICHUH,
B TOM YMCJIE JJIsI TPOBEPKU THUIIOTES
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Y BBISBJICHUS 3aKOHOMEPHOCTEH.

Pemrenne pacu€THbIX 3a1a4, B TOM YHUCIE
IPEANOoJIaralX UCII0JIb30BaHNE (PU3NUECKUX
MOJIEJIEW U OCHOBAHHBIX HA COACP/KAHUN
pa3IUYHBIX pa3/eloB Kypca (PU3MKH.
BrlinonHeHue u 3ammra rpynnoBbIX WIH
WHJUBUTyaJIbHBIX TPOEKTOB, CBA3aHHBIX

C coaepKaHueM Kypca QU3HKU

Htoro mo pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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