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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI COCTAaBJICHA
Ha OCHOBE IOJIOKEHU U TPeOOBaHUI K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3zoBaTesbHOM mporpaMmsbl, npenacrabiieHHbix B @I'OC OO0, a Takxke
c yuetoM (penepanbHOi pabouel MporpaMMbl BOCITUTAHUS U KOHIICIIUHN TTPETNOoJaBaHUs]
y4yeOHOTro npenMeTa « Pu3nKay.

Copepxxanue mporpaMmbl 10  (U3MKE HampaBlIeHO Ha (POpMHUpPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaOIIMXCSl U OPTaHU3ALNI0 U3yUeHUS] (PU3UKU
Ha JIeSITEeIbHOCTHON OocHOBe. B mporpamme mo (u3MKe yYHUTHIBAIOTCS BO3MOKHOCTH
yyeObHOro mnpeamera B peanuzanuu TpedoBanuitk PI'OC OOO k MmIaHUPYyEMbIM
JUYHOCTHBIM M METANpPEIMETHBIM PE3yJIbTaTaM OOY4YEHHsA, a TaKKe MEXIPEIMETHbIE
CBA3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusl.

[Iporpamma 1o (u3MKe yCTaHaBIMBAET pacHpelesieHue ydeOHOTro Marepuana
no rojgaM oOyueHus (IO KjaccaM), MpeasiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJIEPKAHMS U ydeTe
BO3PAaCTHBIX OCOOCHHOCTEHN 00yUaroXCS.

[Iporpamma no ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUYUTENIO B CO3JJaHUMU paboueil MporpaMMsbl o y4eOHOMY MPEIMETY.

®u3uka SABISIETCS CUCTEMOOOPA3YIOIIMM JJii €CTECTBEHHO-HAYUYHBIX YUYEOHBIX
MPEAMETOB, MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUA,
U3y4aeMbIX XHMHEH, Ouoisiorueit, actpoHoMuen u ¢usndeckoir reorpadueid, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAyUHYIO0 KapTHHY MHUpa, NOpeJocTaBisieT HauOoyiee SICHbIC
oOpa3ipl NMPUMEHEHHs] HAYyYHOIO METoJla MO3HAaHHUs, TO €CTh crnoco0a MOJydeHus
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onmna w3 TNaBHBIX 3a1ad  (PU3NYECKOTOo OO0pa3oBaHUA B CTPYKType OOIIETo
o0pa30oBaHUs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHOW rPaMOTHOCTH U UHTEpECa
K HayKe y OOy4aronInxcs.



Nzydyenne pusmku Ha 0a30BOM YpPOBHE MPEANONAraeT OBIAJACHHUE CIEXyIOINIMMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAY4YHO OOBSICHATH SIBJICHHUS,

OLICHWBAaTb W  TOHHUMATH OCOOCHHOCTH  HAy4YHOTO  HCCIJICOBAHMS,

UHTEPIPETUPOBATh JIAHHBIE W  MCIOJIb30BaTh HAay4yHbIE JIOKA3aTeJIbCTBA
JUTSI TIOJTYYEHUST BBIBOJIOBY.

[{enu n3yueHus GU3MKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEICIICHBI
B KOHIICTIIMU TpemnojaBaHusi ydeOHoro mnpeamera «dusmka» B 00pa3oBaTEIbHBIX
OpraHu3ausIX Poccuniickon ®enepanun, pean3yOINUX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

Lenu nzydenust Gu3nuKu:

npHOOpEeTEeHNEe WHTEpeca M CTPEMJICHUS OOYyYaromMXCs K HayYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUH O HAYyYHOM METOJE€ TMO3HaHUui H (POpMHUpOBaHUE
HCCJIEIOBATENIHCKOTO OTHOIICHHUS K OKPY KAIOITUM SIBJICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTara M3y4YEHUS OCHOB
CTpOCHHS MaTepuu U (QyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE TPEICTaBICHUA O ponu (PU3MKKA JUIsL  pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEICTAaBICHUH O BO3MOXHBIX cepax Oyayimied mpodecCuoHATbHON
NEeSATEIbHOCTH, CBSI3aHHON C (PU3MKOW, MOATOTOBKA K JalbHEIIeMy 00y4EeHHUIO B 3TOM
HaTpaBJICHUU.

JlocTikeHre 3TUX LieJied MporpaMMsbl Mo (U3UMKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIEIYIOUINX 3a1a4:

npuoOpeTeHNe 3HAHWW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

NpUOOpETCHUE YMEHHH OINHUCHIBAaTh M OOBSACHATH (U3UYCCKHE  SBICHUS
C MCTIOIh30BAaHUEM TOYYCHHBIX 3HAHUI;

OCBOEHHE METOJOB PEIICHUsI MPOCTEHIINX PAaCUETHBIX 33aJau C HCIOJIb30BAaHUEM
duznyecKkux Mojenel, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOMIOJaTh NPUPOJHBIC SBICHUS M BBINOJHATH OIIBITHI,
nabopartopHble pabOThl W JKCHEPUMEHTANbHbIE HCCIEAOBAHUS C HCIOIb30BAaHUEM
M3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIUe (HU3NIECKOTO COJEPIKAHMS, BKITIOYAs
WH(GOPMALIMIO O COBPEMEHHBIX JIOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUUYECKOE
OIICHHBaHUE WH(OPMAITIH;

3HAKOMCTBO CO cdepaMu MNpodeCCHOHAIBHON JIEATEILHOCTH, CBSI3aHHBIMH
C u3MKOW, M COBPEMEHHBIMHU TEXHOJOTUSAMH, OCHOBAHHBIMM Ha JOCTHKECHHSIX
(uznyecKoil HayKu.

OO1ree 4YMciIO YacoB, PEKOMEHAOBAHHBIX MJiIi M3y4eHHs (UMK Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8 kinacce — 68 yacos
(2 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEZIEIIO).



[IpennaraemMslii B mporpaMmMme 1o pu3uke nepeueHb J1adopaTopHbIX paboT U OIBITOB
ABJIIETCS PEKOMEHIaTENIbHBIM, YUUTEIb JEJIaeT BEIOOP IPHU MPOBEIEHUU 1a00paTOPHBIX
paboOT M ONBITOB C Y4YETOM HHAMBUAYAIbHBIX OCOOCHHOCTEM OOyuaroluxcs, CIHUCKa
AKCIIEPUMEHTAIIBHBIX 3aJaHUl, PEIaracMbIX B paMKaxX OCHOBHOT'O I'OCYJapCTBEHHOIO
HK3aMEHa 10 (PU3HUKE.



COLEPKAHUE OBYUEHMUSA

7 KIIACC
Pu3nKa U ee poJib B IO3HAHNH OKPY:KaIOLIero Mupa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeIMUUHbL. M3Mepenue pusnyeckux BeandnH. Ousndeckue npuoopsI.
[TorpemHocTs n3MepeHnii MexxayHapoaHasi CUCTEMa €AMHUIL.

Kak ¢usmka w©  gpyrue  €CTECTBEHHbIE HAyKd  HM3Yy4alOT  MPUPO.Y.
EcrecTBeHHO-HAYYHBIN METO]I MO3HAHUS: HAOIIOACHUE, TTOCTAHOBKA HAYYHOTO BOIIPOCa,
BBIJIBH)KCHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, 00BICHEHUE HAOII0AaeMOT0
sBieHusA. Onucanue GU3NIECKuX SBJICHUM ¢ ITOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U Mpolieaypa MPSMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudopoM.

Jlabopamophvie pabomul u onvimol

Omnpenenenre MEeHbI JeJIeHNUs MKaIbl U3MEPUTEIHLHOTO TpHOopa.

N3mepenne paccTosHMi.

N3mepenune o0bemMa )KUAKOCTU U TBEPAOTO Tea.

Omnpenenenne pa3MepoB MajbIX TeJ.

H3mepenune temmeparypbl MpH MOMOIIHN KUIKOCTHOTO TEPMOMETpa M AaTUnKa
TEMIEPATYPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bL: JAATBHOCTD IMOJETa IapHKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIBIIIE BRICOTA ITyCKa.

IlepBoHayajibHbIE CBe/ICHUS O CTPOCHUM BeleCTBa

CtpoeHnue BelecTBa: aTOMBI U MOJIEKYJIbI, X pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIB>keHue yacTull BemecTBa. CBsA3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmxkenue, nuddysus. BzanmoaericTBre qacTuil BemecTBa: MPUTHKCHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(Kkpuctamnuyecknx) Tei. B3auMocBsi3b MEXAy CBOWCTBAaMU BEIECTB B Pa3HBIX
arperaTHhpIX COCTOSTHUSX M HMX AaTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenune nuddysun.

HaGmronenne siBneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTaJIKWBAaHUEM
YaCTHI] BEIIECTBA.



Jlabopamophvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMmbITHI IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHSL.

JIBMKeHMe M B3AaUMOJAEHCTBHE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBUKEeHNE. CKOPOCTb.
CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUHU. Pacyuer Iy Ty U BpeMEHU IBUKEHUS.
SBneHue uHEPLMU. 3aKOH UHEpIMU. B3auMmoielicTBUE TeN KaKk TPUYMHA U3MEHEHHUS
CKOpPOCTH JIBMKECHMS Tell. Macca Kak mMepa MHEPTHOCTH Tena. [IIOTHOCTH BemiecTBa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctd u 3akoH I'yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U crJia TskecTH. Cuna
TSKECTH Ha Apyrux rmaHerax. Bec tena. Heecomocts. CriokeHue CHII, HAPABIEHHBIX
no oaHou mnpsimMoil. PaBHoxeicTByromas cui. Cuna TpeHUs. TpeHHUE CKOIbKEHUS
Y TPEHUE TOKOsI. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Habnronenue MexaHM4ecKoro JIBH>KEHHS TeNa.
N3mepenne CKOpoCTH IPSMOJIMHENHOTO IBUKEHUS.
HaGntonenue siBneHust MHEPIUU.
Hab6nronenue usmeHeHus: CKOPOCTH MPY B3aUMOICHCTBUH TEN.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHhwvie pabomul u onwvinmol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (IIAPUKa B KUIAKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

Ompenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa M0 HAKJIOHHOU
TUTOCKOCTH.

Ompenenenre IOTHOCTH TBEPOTO TENa.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsHKEHUS (AehOopMaIyy) MPy>KUHBI
OT MPHJIOKEHHOM CHJIBI.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHITBI TPCHHSI CKOJIBKEHHUS OT Beca Tella
U XapaKTepa COMPUKACAIONTUXCS TTIOBEPXHOCTEH.

JlaBJjieHHe TBepABIX TeJl, :KUIKOCTel U ra3oB

Hanenue. CriocoObl yMEHBIIEHHS W yBEJIMYEHUs JaBiieHus. [laBneHue rasa.
3aBUCHMOCThH JaBJICHUA ra3a oT o0beMa, Temneparypsl. [lepegaua naBaeHust TBEPIbIMU
TelaMH, JKMAKOCTSAMM M Taszamu. 3akoH llackamsa. IIHeBMaTMUeckue MalIUHBIL.
3aBUCHUMOCTh JIaBJICHHUS JKUAKOCTH OT TayOuHbL. ['mMapocTaTuueckuid mapajokc.
CooOmaromuecs cocypl. I 'napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnum u arMocdepHoe naBieHue. [IpuuMHBI CyLIECTBOBAHUSA
BO3aymHOW oOomouku 3emiu. Oneir Toppuuennu. M3mepenune atmochepHOro



JaBJICHUA. 3aBUCHUMOCTh aTMOC(HEPHOrO NaBJICHHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTo J1aBJICHHUS.

JleficTBUE KUJKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Tesio. BrITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. BozmyxorniaBanue.

Ilemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEPaTyphl.

[Tepenaua qaBneHuUst )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocyibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUSI aTMOC(EPHOTO TaBICHUSI.

3aBUCHUMOCTh BBITAJIKUBAIONICH CUJIBI OT OObeMa MOTPYKEHHOM YacTu Tena
Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJTKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBAaHWE WM TIOTPYXKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

Jlabopamophvie pabomul 1 onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tella B BOJE OT OObeMa MOIpyKEHHOU
B KUJKOCTb YaCTH TeJIA.

OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEWCTBYIOLIEH HAa TENO, IMOrPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAOIIEH CHJIBL, JCUCTBYIOIIEM Ha TEJO
B KUJKOCTH, OT MaCChI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, JEUCTBYIOLIEN
Ha TEJIO B )KUJIKOCTH, OT 00beMa MOTPy>KEHHOW B KMJIKOCTh YaCTH Te€ja U OT INIOTHOCTU
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU M OIIPEICIICHUE €€
IPy30MOABEMHOCTH.

PaGoTa 1 MOIIHOCTH. JHEpPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pbluar, 0J0K, HAKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBECHs
peiuara. IlpuMeHeHHe mMpaBuia paBHOBECHs phluara K OJIOKY. «30J10TO€ MPaBUIIO»
mexanuku. Koadduiment nonesnoro aevictus (nanee — KIIJ[) mpocThix MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuuaibHas 3Heprus. [Ipespamienue
OJIHOTO BHJA MEXAHUYECKOW OHHEPruu B JpPyroi. 3aKOH COXPAHEHUS JHEPTUH
B MEXaHHUKE.

Jlemoncmpayuu
[Iprmepsl IPOCTBHIX MEXAHU3MOB.



Jlabopamophvie pabomul u onvimol

OnpeneneHue pabOTbl CHIBI TPEHHUs TMpPU PABHOMEPHOM JBIDKEHHHM Tela
110 TOPU30HTAILHON MTOBEPXHOCTH.

HccnenoBanue ycloBHil paBHOBECHS phIyara.

N3smepenne KII/] HakKIIOHHOM MTIIOCKOCTH.

N3ydenne 3akoHa COXpaHSHHUSI MEXaHUYECKON YHEPTHH.

8 KVIACC

TenJioBbIe sIBJICHUA

OCHOBHBIE OJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEILECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. ONBITHL, MOATBEPKIAFOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.

Mopgenu  TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrannmueckue u amopdubie Tena. OObSICHEHHE CBOWCTB Ta3oB, KHUAKOCTEH
U TBEPABIX TEJI HA OCHOBE IOJOKEHUN MOJIEKYJIAPHO-KMHETUYECKOU TEOPHH.
CmaumBaHKe U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paCllMPEHNE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHULL.
Buytpennsis sHeprus. CrocoObl M3MEHEHUsT BHYTPEHHEH 3HEpruu: Teruionepeaayda
U coBeplieHue paldoThl. Buapl Temnonepenaun: TEIIONPOBOJAHOCTb, KOHBEKIIHS,
M3JIyYECHHE.

KonuyecTBo TemyioTel. YenpHas TEIJIOEMKOCTh BellecTBa. TemtooOMeH
U TEIJIOBOE paBHOBecHE. YpaBHEHHUE TeIIoBoro Oanaxca. [InaBneHue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJelnbHas TemoTra IuiaBieHus. IlapooOpa3zoBaHue
u koHaeHcanms. HWcmapenme. Kumenwe. VYienbHas Temuiota mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATyPhl KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxHocTh Bo3ayXa.

DHeprus TOIIuBa. Y IejibHas TEII0oTa CTOPaHUs.

[Tpunuune padoTs! TermnoBsix npurareneii KIIJ[ remmoBoro nsuratens. TemnoBble
JBUTaTEIIN U 3aI1UTa OKPYKAIOLIEH CPELBI.

3aKOH COXPaHEHHUs U PEBPALLEHNS SHEPTUH B TETUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHui CMauyuBaHUS U KalTWUISIPHBIX SBJICHUM.
Habnronenue TenioBoro paciuimpeHus Ted.
N3menenune napneHus ra3a npu u3MeHeHnn 00beMa M HarpeBaHUU UJTH OXJIaKICHUU.
[IpaBuia u3MepeHus: TEMIEPATYPhI.
Bune! Tenonepenayun.
OxJtakaeHue Mpu COBEPIIIEHUN PaOOTHI.
HarpeBanue npu coBepiiieHny paboThl BHEITHUMHU CHUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHbIX BEIIECTB.



HaOmronenne kumeuus.
Habmronenue noctossHCTBA TeMIIEpaTyphl MPH TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamophvie pabomul u onvimol

OMnbITHI IO 0OHAPYKEHHUIO TEUCTBUS CHII MOJICKYJIIPHOTO MPUTSKEHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbITHl 0 HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Omnpenenenure 1aBJieHUs BO3/1yXa B OAJIJIOHE HIMPUIIA.

OMnBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT ero oObnema
Y HArpEBaHUA WIN OXJIAXKICHUS.

[TpoBepka TruUIOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA SKHIAKOCTH
B TEPMOMETPUYECKOUN TPyOKE OT TeMIEpaTyphbl.

Hab6nronenue n3aMeHenust BHyTpEHHEH SHEPTUU Teja B pe3yJIbTaTe TeIionepe1adn
1 paOOThl BHEIIHUX CHJI.

UccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMpPH TEIJI0O0OMEHE
C HarpeThiM METATUYECKUM LUITUHAPOM.

Ornpenenenue y1eIbHON TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Ornpenenenne OTHOCUTENBHON BIaKHOCTH BO3AyXa.

Onpenenenue ynebHON TEMIOTHI IIJIaBIECHUS JIbA.

JJIeKTPUYECKHE U MATHUTHBIE SIBJICHUS

OnexkTpuzaums Tenl. J[Ba poaa dSIEKTpUYECKHMX 3apsiaoB. Bzaumopeincrtaue
3apsKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJTBI B3aUMOAECHCTBUS 3apsSyKEHHBIX T
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMHM).

Onextpuyeckoe mnosie. HampspkeHHOCTh  3nekTpuyeckoro mnois.  IIpunHinmn
CYyNEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsl.
Crpoenue atoma. IIpoBOAHMKH M NHUAIEKTPUKH. 3aKOH COXPAHEHHUS JJIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHUS AIEKTPUUECKOro Toka. lcTouHuKH
IIOCTOSIHHOTO TOKa. JIEHCTBHSA 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpudyeckoe HanpspkeHrne. COnpoTUBIIEHUE
MIPOBOJIHUKA. Y JIEJbHOE CONPOTHUBJIECHUE BenlecTBa. 3akoH Oma g y4yacTKa LEIH.
ITocnenoBarenpHOE U MAPAUIEIBHOE COEAUHEHNE ITPOBOIHUKOB.

PaboTta 1 MOLTHOCTB 1EKTPUUYECKOTO TOKA. 3aKoH J[xoyns—Jlenua. Dnekrpuyeckue
LENH U TOTPEOUTEH IIEKTPUUECKON 3HEpTUu B ObITy. KOopoTkoe 3ambikaHMeE.



IlocTtostHHBIE MarHuThl. B3ammonencTBHE MNOCTOSHHBIX MarHuToB. MarnuTHOE
nosje. MarHuTHOE Mojie 3eMJIM U €ro 3HaueHHe ISl sKu3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe ToJI€ 3JICKTPUUECKOro TOKa. IIpuMeHeHHue 3JIEKTPOMArHUTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO TOJSl HA TIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTElb MOCTOSHHOTO
Toka. Mcrnonb30BaHUE  JJIEKTPOJBUTATENCd B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBAeHHE 3JIEKTPOMArHUTHOW HHAYKUMM. I[IpaBuno JleHia.
Onektporeneparop. CrnocoObl MOTYYEHUS! AIEKTPUUECKON IHEPTUH. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOYHHUKAX SHEPTHUH.

Jlemoncmpayuu
DJIeKTpU3alus Tell.
JIBa poja 3JIEKTPUUYECKHUX 3aPA0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEII.
YCTpONCTBO U ICUCTBUE IJIIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS UHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUAJIEKTPUKH.
MoaenupoBaHHU€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYyHMKHM TTOCTOSTHHOTO TOKA.
JIeCTBHS SIEKTPUUECKOTO TOKA.
DJIEKTPUYECKUM TOK B )KHIKOCTH.
["a30BbIit pa3ps.
N3mepenune cuiibl TOKa aMIIEpMETPOM.
N3mepenue 351eKTpuyecKOoro Harps>KEHUST BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUHN.
BzanmopaercTBre NOCTOAHHBIX MArHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3/ICJICHUS TOJIOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OmnbIT Opcrena.
MarauTHOE 1oJIe TOKa. DJIEKTPOMArHUT.
JlericTBME MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOT'O TOKA.
UccnenoBanue ABIEHUS IEKTPOMArHUTHON UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HallPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCIOBHUM €r0 BOSHUKHOBEHHMS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OnbITHI 110 HAOTIOIEHUIO YIIEKTPU3AIUHU TeJ MHIAYKIIMEH U TIPU CONTPUKOCHOBEHUH.
UccnenoBanue neicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U TUDJICKTPUKH.
COopka 1 mpoBepKa pabOThI MEKTPHUECKOH IETH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHUe CUJIBI TOKA.



N3mepenue u peryampoBaHue HaIpsKEHUS.

UccnenoBanne  3aBUCUMOCTH  CWJIBI  TOKAa, MAYIIETO  4YE€pe3  PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITel, NEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIOMIA ITONEPEYHOr0 CEUCHUSI U MaTeprala.

[IpoBepka npaBuiia CIOKEHUS HANPSIAKECHUM TP MOCIIEI0BATEILHOM COCIUHECHUN
JBYX pPE3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Onpenenenrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCUMOCTM  CWIBI  TOKAa, MAYLIETO 4Yepe3  JIAMIIOUKY,
OT HAIIPSDKEHUS Ha HEW.

Onpenenenue K111 HarpeBaTens.

HccnegoBanne MarHuTHOTO B3aMMOJEHUCTBUSI IIOCTOSIHHBIX MArHUTOB.

N3yueHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MpU HUX OOBEIUHEHUU
Y pa3/ICICHUN.

HccnenoBanue 1eMCTBUS SNEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS KaTyIIKU
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3yyenune neicTBUsI MArHUTHOTO TOJIsI HA IPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenue KII/1 anekTpoaBrurateibHONM yCTaHOBKH.

OnbITHI IO UCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW UHIAYKIIMU: UCCIEAOBAHUE
W3MEHEHUW 3HAUYCHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Mexann4yeckue siBJICHUSA

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touyka. Cucrema  OTcyeTa.
OTHOCHUTENIBHOCTh ~ MEXAaHMYECKOTO  JBWKEHHs. PaBHOMEpHOE MNPAMOJIMHENHOE
nBkeHue. HepaBHOMepHOe mpsAMOJIMHENHOE ABWkeHne. CpeaHsis W MIHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE NBIKeHHEe. CBOOOIHOE TIaICHHE.
Omnpbitel ["anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JIuHenHas u yriioBast CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsoii 3akoH HrproTrona. Bropoit 3akoH Herorona. Tpernit 3akoH HproToHa.
[IpuHIMI CYyTIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CWJIa TPEHHUS! CKOJIbKEHHS, Cuja
TPEHMUS IIOKOsI, APYTUE BUIbI TPEHHUS.

Cuna TsDKeCTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOHOTO MaICHUsI.
JBuxenue miuaner Bokpyr CousnHna. Ilepas kocmuueckass ckopocTs. HeecomocTh
U [IEPETPY3KHU.



PaBHOBecue MmarepuasibHON TOuku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPZOTO TeJIa C 3aKPEIIEHHOM OChIO BpalleHuss. MoMeHT cuibl. LleHTp TsxecTn.

Nmnynsc Tema. M3meHeHune wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHS
MMITyJIbca. PeakTHBHOE ABMKEHHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TshKecTH, YyNpyrocTH, TPEHHUS.
CBs13b 3Hepruu 1 padoTsl. [loTeHIMabHAs SHEPTUS TENA, HOJHATOIO Ha/l HOBEPXHOCTHIO
3emud. [loTenumanbHas sHeprus cxaTon npyxkuHbl. Kunernueckas sHeprus. Teopema
0 KUHETUYECKOM 3HEPruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUU.

Jlemoncmpayuu

HaOntonenne MeXaHWYECKOro JBWKEHUSI Tella OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHueE MMyTel U TPACKTOPU IBU>)KEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHHUSI HPSIMOJIMHEMHOTO JBUXKEHUS.

HccnenoBanue pu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HaGmronenne MexaHWMYECKUX SIBJICHHUM, TMPOUCXOMASIIMX B CHCTEME OTCYETa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBIDKEHHH OTHOCHUTEIBLHO KaOWHEeTa
(du3uKH.

3aBUCUMOCTh YCKOPEHHS TEJIa OT MAcChl TEJIA U ICHCTBYIOIIEN HA HETO CHJIBI.

Habmnronenue paBeHcTBa CUJI P B3aMMOICUCTBUM TEJI.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHM.

Ilepemaua uMIrypca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIIPYTOM B3aUMOACHCTBUM.

CoxpaHeHne UMITyJIbca IIPU a0COJIFOTHO YIIPYTOM B3aMOICHCTBUH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrue MEeXaHUYeCKOM SHEPTUH MpHU CBOOOTHOM I/ ICHUH.

CoxpaHeHHe MEXaHWYECKOM HSHEPruu IMpU JBWXKEHUM Tela MOJ JACHCTBUEM
IPYKUHBI.

Jlabopamophvie pabomul u onvimol

KoHcTpyupoBanue Tpakrta [Jis pa3roHa M JaJdbHEHIIEro paBHOMEPHOTO ABHIKCHUS
IIIAPUKA WA TEJICIKKH.

OmnpeneneHne cpeHEe CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JBIDKEHUS IapHKa
10 HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHne yCKOPEHUs TeJa MPH PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHH IPU PaBHOYCKOPESHHOM JBH)KCHHUU
0e3 HayaIbHON CKOPOCTH.



[TpoBepka THITOTE3BI: €CJIM NPH PABHOYCKOPCHHOM JIBIDKCHUH 03 HadaIbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYSTHBIX YHCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH
BPEMEHH OJIMHAKOBHI.

HccnemoBanue 3aBHCHUMOCTH CHUIBI TPEHUS CKOJBXCHHS OT CHJIBI HOPMAaJIbHOTO
TaBIICHUSI.

Omnpenenenre ko uIeHTa TPEHUS CKOJTBKCHUS.

OmnpeneneHne KeCTKOCTH TIPYKUHBI.

OmnpeneneHrie pabOTBI CHIBI TPEHHUS TPH PAaBHOMEPHOM JBIDKCHUHM Tela
10 TOPU30HTAIEHOM ITOBEPXHOCTH.

Omnpenenenre padOTHI CHIIBI YIPYTOCTH MPH TOIBEME Tpy3a C HCIOIh30BAaHHEM
HETIOJIBHYKHOTO U TIOJIBHYKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTUU.

MexanuyecKkue Koj1e0aHus U BOJIHbI

KonebarenbHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUI: MepHuof,
4acToTa, aMIUINTyZa. MareMaTH4eCcKuil W TpYXKUHHBIA MasTHUKHU. [IpeBpainenne
SHEPTUM MPHU KOJIeOATETbHOM IBUKEHUH.

3aryxaroimue koneOaHusi. BeiHyxaeHHble konebanus. Pesonanc. Mexannueckue
BOoJIHBL. CBOICTBA MeXaHWYeCKUX BOJH. [IpomosibHBIE M monepedHble BONHBL [{nuHa
BOJIHBI U CKOPOCTh €€ paclnpoCTpaHEHUs. MexaHW4YecKue BOJIHBI B TBEPIAOM TeEIIE,
CEHNCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. TH(ppa3ByK U yJIbTpa3ByK.

Jlemoncmpayuu
Habmronenue xonebanuii Te o 1eMCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
Hab6nronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJIEIH).
HalGnronenue 3aBUCHIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKycTHYECKHI PE30HAHC.

JlabopamopHhwvie pabomul 1 onvimol

OnpefeneHre 4acTOThl U Mepro/ia KoeOaH!i MaTeMaTHYeCKOro MasTHHKA.

OnpeneneHne 9acTOThl ¥ TIeproia KoJIeOaHUi MPY>KUHHOTO MasTHHKA

HccnenoBanue 3aBUCHMMOCTH TEepHoja KojeOaHUH IMOABCIICHHOTO K HUTH Ipy3a
OT JUITMHBI HUTH.

HccreqoBanne 3aBHCHMOCTH  TepHOJa KOJCOaHWH MPYKUHHOTO —MasTHHKA
OT MaccChlI Ipy3a.

[TpoBepka HE3aBUCUMOCTH TEepHOaa KOJeOaHHH Tpy3a, MOABEHICHHOIO K HHTH,
OT Macchl Ipy3a.

OnbBITEL, JIEMOHCTPUPYIONIUE 3aBUCHMOCTh IEpPHOAA KOJICOAHHWH TPYKHHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYIKUHBI.

N3mepenne yCKopeHus: CBOOOTHOTO TIaICHHS.



3J'leKTp0MaFHI/ITHOC IMOJI€ 1 JJIEKTPOMAIrHUTHBIC BOJIHDI

BHGKTPOMB,FHI/ITHOG ITIO0JIC. QHGKTpOMaFHI/ITHLIC BOJIHEI. CsoiicTBa
QJICKTPOMAroHuTHBIX  BOJIH. [Ixama SJICKTPOMAIrHUTHBIX BoiH. HMcnoab3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHaSI Impupoaa CBCTa. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Ilemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomul u onvimol
N3yuyeHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIJIBHOTO Tese(oHa.

CaeToBbI€ sIBJICHUSA

JlyueBass mognens cBera. Mcrounnkum csera. [IpsmosMHENHOE pacnpOCTpaHEHHE
ceeta. 3armenuss Connua u Jlywsl. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

[Ipenomnenne cBera. 3akoH mnpenomiieHus cBera. [lomHOe BHyTpeHHee
oTpakeHue cBeTa. Vcrnoip30BaHKHE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nyuedt B nuH3ze. OnTuyeckas cucrema (¢oToarnmnapata, MUKPOCKOIa
u Teseckomna. ['1a3 kak ontuyeckas cucreMa. bim3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. Onbitel HetoToHA. Cl0KE€HUE CTIEKTPAIbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Tosrydyenne u3o0pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
Onrtuueckuid CBETOBO/I.
Xon ay4eil B cobuparoiiei JInH3e.
XoJ Iy4yer B pacCEUBAIOILEH JIMH3E.
[Tonyuyenue n3o00paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA U TEIECKOTIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tosrydenue Oenoro cBeTa mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophwvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YTJ1a OTPaKEHHSI CBETOBOTO JTyda OT yIJIa aJcHHUS.
N3yuenne xapakTepUCTUK N300paKEeHUs MIPEAMETA B TUIOCKOM 3epKaJie.
HccnenoBannie 3aBUCUMOCTH yTiIa TMPEIIOMIICHHSI CBETOBOTO JTyda OT yIJIa MaeHUs
Ha TPAHUIIEC «BO3TyX—CTEKIION.



[Tonyuenue n3o00pakxeHU ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne HOKYyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMNBITHI IO Pa3JIOkKEHUIO OEIOro CBETA B CHEKTP.

OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3 IBETOBBIC

(UIBTPHI.

KBanToBbIe siBJICHUA

Onwitel  Pesepdopna u mutanerapHas mozenb atroma. Moxenb atoma bopa.
Henyckanne u norsomeHue ceera aromoM. KBanTel. JInHenyaTsie COEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydenus. CTpoeHHEe aTOMHOTO Spa.
Hyxnonnas mogens atromuoro sijpa. M3oronsl. PagnoaktuBHele npespauienus. [lepuon
[0JIypaclaia aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiJ0BOI0 U MACCOBOIO YUCEN. DHEPIHUs
CBA3M aTOMHBIX szep. CBs3b Macchl W SHEpruu. Peakuuu cuHTE3a U JIEJEHUS sEp.
Ncrounnku sHeprun CoaHOa U 3B€37.

AnepHasg »Hepretuka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYEHMM Ha JKHUBBIC
OpPTraHHU3MBI.

Jlemoncmpayuu
CrexTphl U3JTy4YEHUsI U MOTJIOMICHHUS.
CrexTphl pa3IMYHbIX Ta30B.
CnekTp Bojgopoaa.
Habmronenue tpexoB B kamepe Busbcona.
PaboTa cueTurka MOHU3UPYIOITUX U3TyUYEHUH.
Perucrpanus u3nydeHus: IpUpOJHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamophvie pabomul u onvimol

Hab6nroeHue CrionHbIX U IMHEWYAThIX CIIEKTPOB U3ITy4CHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIBI 110 TOPMO3HOMY ITyTH
(no dotorpadusam).

N3mepenne painoakTUBHOTO (hOHA.

IHoBTOPUTEIBbHO-0000IAKOIIIMIA MOTYJIb

[ToBTOpUTENHEHO-0000MIAIOMINN  MOIYJIb TMPEJHA3HAYEH [JIsi CUCTEMaTHU3aINH
U 000OIIEeHHs MPEIMETHOTO COJCP)KAHHMS M OIbITa JEITCIbHOCTH, TPHOOPETCHHOTO
Ip¥ W3YYEHUW BCETO Kypca (U3HKH, a TaKXKe IS IOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY MO (PU3HKE JJIsl 00YUaIOIIUXCsl, BRIOPABIINX 3TOT YUEOHBIN
peIMeT.

[Ipy w3y4eHHH NaHHOTO MOMYJSl PEATU3YIOTCS M CHUCTEeMATU3UPYIOTCS BHJIBI
NeSTETPHOCTH, HAa OCHOBE KOTOPBIX OOECMeYnMBaeTCs JOCTIKCHHUE TMPEAMETHBIX
M METalpeJIMETHhIX  IUITAHUPYEMBIX  pe3yiabTaToB  oOydeHus, (GopMupyercs
€CTECTBCHHO-HAYYHasl TPAaMOTHOCTh: OCBOGHHE HAy4YHBIX METOJOB HCCIEIOBAHUS
SIBJICHUM TIPUPOJIBI | TEXHUKH, OBJIAJICHIE YMECHUSIMHU OOBSICHATh (DU3NYESCKUE SIBIICHUS,



NPUMEHSA MOJYyYEHHbIE 3HAHWS, pEIaTh 3aJayd, B TOM YHUCJIE KayeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIUTIHATBHO AEATEILHOCTHBIN XapaKTep TaHHOTO MOJYJISl peaTu3yeTcs 3a CUET
TOTO, YTO O0YYarOIIMECs BRIMOJIHSIOT 3a/1aHUsl, B KOTOPBIX UM Mpe/jIaraeTcs:

Ha OCHOBE MOJIyYEHHBIX 3HAHUU PACMO3HABATh M HAYYHO OOBSCHATH (PU3MUECKHE
SABJICHUS B OKPY’KAIOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHBIE METObI UCCIIEOBAHNS (DU3HUECKUX SIBICHUN, B TOM YHUCIIE
JUTSl IPOBEPKU TMIIOTE3 U MOJTYYEHUSI TEOPETUYECKUX BBIBOJOB;

OOBSACHATh Hay4yHbIE OCHOBbI HambOOJee BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUHA, HAIpUMEpP, IPAKTUYECKOIO HCIIOJIB30BAHUSA PA3IUYHBIX HCTOYHHKOB
SHEPrUd Ha OCHOBE 3aKOHA IMPEBpAICHUS M COXPAHEHUS BCEX HM3BECTHBIX BHUOB
SHEPIUU.

Kaxnad u3 TeM AaHHOTO MOJYJsSI BKIIOYAET HKCIEPUMEHTAIBHOE HCCIEI0BAaHUE
oOoOmatoniero xapaxkrepa. MoJyib 3aBeplIaeTcs NPOBEACHUEM TUArHOCTHUYECKOMN
1 OILIEHOYHOU pabOoThI 32 KypC OCHOBHOI'O OOIIIEro 00pa3oBaHusl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenune (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHME JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pPa30BaATEIIbHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3yueHuss (pu3Mkm Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y oOy4aromierocsi 0yayT chopMupoBaHbl ClIeIyIONME JIMYHOCTHBIE PE3YJIbTAThI B YACTH:

1) IATPHOTHYECKOT0 BOCIIUTAHMSA:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nuecKol HayKu;

[IEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpamaaHCKOr0 U IyXOBHO-HPABCTBEHHOT 0 BOCIINTAHUSA:

FOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO-3HAUYMMBIX
U DITHUYECKUX TMpOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHUKCHUMN
(buzukwy;

OCO3HaHHE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B IESITEIbHOCTH YUYEHOTO;

3) 3¢TeTHYeCKOI0 BOCTIMTAHUS:
BOCIIPUATUC OCTCTHYCCKHUX KadCCTB (1)H3PI‘ICCKOI>1 HayKu: €€ TapMOHHYHOTIO
MIOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

OCO3HaHUE LIEHHOCTH (DU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISIOMIEH KYJIbTYPBI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpEca K HCCIIENOBATEIbCKON
NEATENbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIMOHAJBLHOT0 0JIATONOJy U
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXKHOCTU TpaBUJI 0€30MAaCHOTO TMOBEJAEHUS HA TPAHCIIOPTE,
Ha JIOporax, ¢ dJEKTPUUECKUM U TETUIOBBIM 000PY0BAaHUEM B JOMAIIIHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa peduieKcHM, MPU3HAHKWE CBOETO IIpaBa Ha OIIMOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIUTAHMSA:
aKTUBHOE YyYacTHE€ B pEIICHWU NPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTenpHOI OpraHu3aIii, HACEJICHHOTO IMTyHKTa, POJHOTO Kpas) TEXHOJIOTHIECKON
Y COIMAIBHON HAIIPaBICHHOCTH, TPEOYIOMINX B TOM YUCIE W (PU3NUECKUX 3HAHUA;
WHTEPEC K MPAKTUIECKOMY U3YUYEHHI0 TTpodeccuil, CBA3aHHBIX ¢ (DU3UKOIA;



7) 3KOJIOTH4E€CKOT0 BOCIIUTAHUS:

OpHCHTAaIs Ha TIpUMEHEHNEe (HM3MYECKUX 3HAHUU JUIA PENICHHS 3a7a4 B 001acTu
OKPY>Kalollel Cpeibl, IIaHUPOBAHMS TOCTYIKOB U OIICHKU UX BO3MOXHBIX IMOCIEACTBUI
JUISL OKPYIKAIOILIEH CPEbl;

OCO3HaHMeE TII00ATBHOT0 XapaKkTepa HKOJIOTHYECKUX TPOOIeM U Iy Tel UX PEIICHHUS;

8) aganTanuu K M3MEHAIOIUMCSH YCIOBUSAM COLMATBHON U IPUPOIHOM Cpebl:

NOTPEOHOCTH BO B3aUMOJICHCTBUHU TPU BHITIOJHEHUH HMCCIEAOBAHUN U MPOCKTOB
(u3nYecKoil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JAESITEIbHOCTD;

MOTPEOHOCTH B POPMHUPOBAHMHN HOBBIX 3HAHUI, B TOM Uncie (POpMyYIMPOBaTh UIEH,
HOHATHUSA, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBJICHUSAX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B o0nacTu
(duzuKwy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (DU3MUECKUX 3HAHMIA;

CTPEMJICHHE AHAJIM3UPOBATH M BBISBIATH B3aMMOCBSI3U IPUPOJIBI, OOLIECTBA
Y SKOHOMMKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JICWCTBUI C YYETOM BIIMSHHUS HA OKPY>KAIOLIYIO CPENY, BO3MOKHBIX
IJ1I00aJIbHBIX MOCTIEACTBUM.

METAITPEAMETHBIE PE3YJIBTATDBI

B pesynprare uzydenus (UMK Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
y oOyuaromierocsi OyayT copMupoBaHbl METANPEAMETHBIE PE3YIbTaThl, BKIFOYAIOIINE
MO3HABATEIIbHBIE  YHUBEpCadbHbIC  y4YeOHBIE  JIEWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEPCAILHBIC YIeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCAIBHBIC YUCOHBIC IEHCTBUSI.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble Jloruyeckue 1eicTBUsA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBICHUM);

yCTaHaBJIMBAaTh  CYIIECTBCHHBIH  TNpHU3HAK  KJIACCH(PUKAIMHA,  OCHOBaHUS
JU1s1 OOOOIIICHUS U CPABHEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B pacCMaTpUBAEMBbIX (haKTax, JTaHHBIX
1 HAOJTIOICHUSIX, OTHOCSAIINXCS K (DU3UICCKUM SIBIICHUSIM;

BBISIBIISITh TPUYMHHO-CJICACTBEHHBIC CBS3M NPH M3YYCHHUH (U3HUYECKUX SIBICHUI
U TIPOIECCOB, MPOBOJNTH BBIBOIBI C MCIOJB30BAHUEM JICTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIFOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEITNINH;

CaMOCTOSITEJIbHO BBIOMpaTh CIIOCOO pelieHus ydeOHOM (u3Mueckor 3aaadu
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHHSI, BLIOOP HAanOoJIee TOIXOISIIET0 ¢ yIeTOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBhle uccieaoBaTe/IbCKHeE AeCTBUSA:
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUN HUHCTPYMEHT MO3HAHUSI;



MPOBOAUTL IO CaMOCTOATEIIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECJIOXHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;

OIICHUBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYYECHHYIO B XOIC
WCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTEILHO (OPMYIHPOBAaTH OOOOIICHWS W BBIBOJALI 10 pe3yJbTaTaM
IPOBEICHHOI'0 HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (DUIUIECKUX TIPOIECCOB,
a TakKe BBIJBUTaTh MPEINONOKEHUST OO0 UX Pa3BUTUM B HOBBIX YCIOBHUSX
Y KOHTEKCTax.

Pabora ¢ undpopmanmeii:

MPUMEHSATh Pa3UYHBIC METOJABI, HWHCTPYMEHTHI M 3alpOChl TPH TIOWCKE
U oTOOpe MH(pOPMALUU WIH JAHHBIX C Y4ETOM MPEJI0KEHHON y4eOHOM (puznueckon
3aa4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HH(POPMAIIUIO
Pa3ITUYIHBIX BUIOB M (JOPM TIPEICTABICHHUS,

CaMOCTOSTENIbHO BBIOMpATh ONTUMAIBHYIO (OpMy MpeAcTaBieHUs HHPOpMaLUU
U WUTIOCTPUPOBATh pEIIaeMbIe 3a/Jadd HECIOXKHBIMH CXEMaMH, JHarpaMMaMu, WHOU
rpauKoi U UX KOMOWHAIIUSAMH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE eHCTBHUS
Oo01mennue:

B X0Ji¢ OOCYXJEeHUsI y4eOHOro Marepuasa, pe3yJibTaTOB JIA0OpPaTOPHBIX padOT
U TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTAa€MON TEMbl M BBICKA3bIBAThH
WJeH, HAIeJCHHBIC Ha peNIeHUEe 3aJadyd W TOAJepXKaHUE OJarokenaTeIbHOCTH
00IIICHNS;

COTIOCTaBIIATh CBOM CYXKJICHHUSI C CYXIACHHSIMHU JPYTUX YYaCTHUKOB JHAJora,
0OHapyKHBaTh Pa3IMINEC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJWYHO TIPEACTABISTH PE3YJAbTAaThl BBITIOJIHEHHOTO (DU3UYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBmecTHas1 1eITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh U UCTIOIL30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUAYAJIBHOU pabOThI
IpU pelICHUU KOHKPETHON (pu3nyecKon mpoOIemMsl;

MPUHAMATh L€ COBMECTHOM JNI€SITENIbHOCTH, OPTaHU30BHIBATH JIEUCTBUS IO €€
JOCTHXKEHUIO: PACTIPEAENISITh PO, 00CYKIaTh MPOLECCHl M Pe3yJbTaThl COBMECTHOU
paboThI, 00001aTh MHEHUS HECKOJBKUX YEJIOBEK;

BBINIOJIHATHh CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOI'O PE3YyJbTara M0 CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMU YWiEHAMU KOMaH/bI,

OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOWMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSTENbHO COPMYITMPOBAHHBIM YUYaCTHUKAMU B3aMMOICHCTBHSI.



PeryjsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JeMCTBUA
Camoopranmsamnus:

BBIABJISITh TPOOJIEMBbI B JKM3HEHHBIX U YYEOHBIX CHUTyalMsX, TPeOYIOIMUX
JUTSL perieHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MIPUHATHUE PEILICHUS B TPYIINE, IPUHITUE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelIeHHus (PU3NYEeCKOM 3ajlaud WM TUIaHa
UCCIEJIOBAHUSI C YYE€TOM HMEIOIIUXCI PEeCypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHU;

IIPOBOJIMTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIBb:

JIaBaTh OLICHKY CUTYAallUM M MIpeAJIaraTh IUIaH €€ U3MEHEHUS;

OOBSACHATh NMPUUYMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PEe3ysIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIITOJIHECHHUS
(pU3HUECKOro HCCIEOBAaHUSl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIIOBHSIM.

IMOIMOHAJILHBIN MHTEJIEKT:
CTaBUTh Ce0s Ha MECTO JPYroro 4YelioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAyYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTrOTO.

IIpunsitue cedst U APyrux:
IpU3HABaTh CBOE TMpPaBO Ha OMMOKYy MpU pelieHnd (PU3HYECKUX 3aaad
WJIU B YTBEPIKIECHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPaMMBbI MO (DU3UKE K KOHITY OOydYeHUS
B 7 KkJ1acce:

[IpeameTHBIe  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTpaykaTh
c(hOpPMHPOBAHHOCTh y 00YUAIOIINXCS YMCHHI:

UCIIOJIB30BaTh TOHATHS: (PU3NYECKHE W XHWMHYCCKHC SBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEb, TUINOTE3a, €IUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYJa,
arperaTHple COCTOSIHUSI BellecTBa (TBEpHOe, KHUIAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByIOIass cui, Aedopmanus (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

pasnuyath sBiIeHus (nuddys3ums, TEIIOBOE BIKEHHWE YacCTHI[ BEIIECTBa,
paBHOMEpHOE JBI)KCHHE, HEPAaBHOMEPHOE JIBIDKEHUE, WHEPIIHS, B3aUMOJICHCTBUE TET,
paBHOBECHE TBEPHBIX TEJI C 3aKPEIUICHHON OCBHI0 BpaIllCHWs, Tepenada TaBICHUS
TBEPABIMHU TEJIaMH, KUIKOCTSIMH W Ta3aMu, aTMOC(EPHOE JaBJICHHE, IJIaBaHUE Te,



MPEBPAIICHUS] MEXAaHWYECKON HHEpPruM) IO OINUCAHUIO HUX XAPAKTEPHBIX CBOMICTB
U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3MUECKHUX SIBICHUH B OKPYKAIOIIEM
MUpE, B TOM 4uciie PU3nyecKkue IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C Pa3IMUHBIMU
CKOpPOCTSIMA B JKMBOM M HEXKHBOM NPUPOJE, NECUCTBHUE CWIBI TPEHHUsS B IPUPOJE
U TEXHUKE, BIMSIHHE aTMOC(EPHOIrO NaBJICHUS Ha KUBOM OpraHU3M, IIaBaHHUE PbIO,
phlUard B TEJI€ YEJIOBEKa, IPU 3TOM MEPEBOAMUTH MPAKTHYECKYIO 3aJady B y4EOHYIO,
BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBJICHH;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel M (DU3UUYECKUE SIBICHUS, HCIOJIb3Ys
dbu3uyeckre BeIUUYMHbBI (Macca, 00beM, TUIOTHOCTh BEIECTBA, BpeMsl, IyTh, CKOPOCTH,
CPEIHssI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC Tela, CUJIa TPEHMS, 1aBJICHUE
(TBepmoro Tena, JKMIAKOCTH, rasa), BbITAJKMBAIOUIAs CHUJIa, MeXaHuWdeckas paloTa,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(DQUIMEHT TMOJE3HOr0 JEeUCTBUS
MEXaHU3MOB, KMHETHYECKAsi U TMOTECHUHUAJIbHAS HEPrus), IPU ONHCAHUU NPABUIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICH UCIIOJIb3YEMBIX BEIUYHUH, UX 0003HAYEHUS U €IUHULIBI
(Gu3MUEeCKMX BEJIWYUH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOUIUE JaHHYIO (PUINYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKHUX BEJIMYUH,;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMSI U TPOILIECCHI, UCIOJB3YS
MpaBWJia CIOXKEHUs CUJl (BIOJb OJHOM TpsiMOii), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHHUs MEXaHMYECKOH SHEpPIruu, IpU STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3UUECKHE SBJICHUS, MPOLECChl U CBOMCTBA TEJI, B TOM YHUCIE
M B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh OOBIACHEHHE U3 1—2 JIOrMYECKHX I1aroB
C UCIIOIb30BaHNEM |1—2 N3yUYEHHBIX CBOMCTBA (PU3UYECKUX SABJICHUM, PU3MUECKUX 3aKOHA
WK 3aKOHOMEPHOCTH;

permaTrh pacueTHble 3amadyu B 1-2 ACHCTBUS, WCIONB3YS 3aKOHBI M (OPMYJIBI,
CBA3BIBaIOIIME (PU3MUECKUE BEIMUYHUHbBI: HA OCHOBE aHAIN3a yCIIOBUSA 3a/1a4y 3alUChIBATh
KpaTKO€ YCJIOBUE, MOJCTaBIATh (PU3MUYECKUE BEIMYMHBI B (OPMYJbl U TPOBOIUTH
pacyeThl, HaXOIUTh CIPABOYHBIC TAHHBIC, HEOOXOAMMBIC JIJIs pEIICHUS 3a/1a4, OIIEHUBATh
PEaTMCTUYHOCTD MOTYUYCHHON (PU3NYECKON BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIM (U3HUECKHUX
METOJIOB, B OIMCAaHWU HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEAONIOKEHUE
(rumoTesy), pa3auvaTh U MHTEPIPETHPOBATH MOTYUCHHBIN PE3yIbTaT, HAXOJUTh OIITMOKU
B XOJI€ OIBITa, TPOBOJUTH BBIBOJBI I10 €T0 PE3yJIbTaTaM;

MPOBOAMUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten: (hOpMYIUPOBATh MPOBEPSEMBIE MPEANOI0KEHUs, COOMPATh YCTAaHOBKY
U3 TMPEeAso’KEHHOro O00OpYJOBaHMsSI, 3alHChIBaTh XOJA ONbiTa U (OPMYyJIUPOBATH
BBIBOJIBL;



BBITIOJIHATh TMPSMbIE HW3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tena, oObema,
CWJIBI M TEMIIEpaTypbl C MCIOIb30BAHUEM aHAJOrOBBIX M LU(POBBIX NPUOOPOB,
3aMUChIBaTh IOKa3aHHUA NPUOOPOB C YUYETOM 3aJaHHOW aOCOJIFOTHOM IOTPEIIHOCTH
U3MEPECHN;

IPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIMYUHBI OT JPYroi
C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYLIETOCS
TeJa OT BPEMEHH JBW)KEHHS TE€Ja, CUJIbl TPEHHS CKOJIBXKEHHUS OT Beca Teja, KauyecTBa
00paOOTKM TIOBEPXHOCTEH TEl M HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAAU
CONPUKOCHOBEHHSI TEJ, CHJIbl YNPYTOCTU OT YIJIMHEHUS MPYKUHBI, BBITAJKUBAIOLIEH
CWIbl OT O00bEeMa MOrpYy>KEHHOM YacTh Telda M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT ITyOMHBI, HA KOTOPYIO OTPYKEHO TENO0, YCIOBUMA
IJIaBaHUA TeJl, YCIIOBUW PAaBHOBECHS pblyara U OJOKOB, yHYaCTBOBATh B IUIAHHMPOBAHUU
y4eOHOrO HCCIIEOBAHUS, COOMpPATh YCTAHOBKY M BBIINOJHATh H3MEpPEHUs, CIenys
MPEAJIOKEHHOMY — TUIaHY, (PUKCHpPOBATh pE3yJIbTaThl MOJYYEHHON 3aBUCHMOCTHU
(u3nYeCKuX BEIUYUH B BUJE NPEIIOKEHHBIX TaONUIl U TpauKOB, IPOBOAUTH BBIBOJIbI
0 pe3yJibTaTaM HCCIEA0BAHNUS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTU U TBEPAOrO Tejla, CHUJla TPEHUS CKOJBXEHMs, JIaBJICHHE BO3AyXa,
BBITAJIKMBAIOIIAsI CUJIA, ICMCTBYIOIIAs HAa MOTPYKEHHOE B )KUJIKOCTb TEJO, KO3(PPUIUEHT
[IOJIE3HOTO JIEWCTBHSI MPOCTBIX MEXaHU3MOB), CIEAys NPENJIOKEHHOW WHCTPYKLUU:
IpU BBIMOJIHEHUH U3MEPEHUN coOMpaTh SKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYHMCIIATH
3HAYEHUE MCKOMOI BEJIMYHUHBI;

coON0/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH TMpH pabore ¢ JabopaTopHBIM
000opyI0BaHUEM;

MMETh MPEJCTaBIECHUE O MPUHIUIAX ACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYIbl, 0aPOMETp, phblyar,
MOABWKHBIA U HEMOABMKHBINA OJI0OK, HAKJIIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPHUOOPOB W TEXHUYECKUX
YCTPOMCTB C MCMOJB30BAHMEM MX ONUCAaHUA (B TOM YHUCIE: NOJMMUIHUKH, YCTPOKWCTBO
BOJOINPOBO/JIA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacOC,
apeoMeTp), UCMOJb3ysl 3HAHUS O CBOWMCTBAX (PU3MYECKUX SIBJICHUH U HEOOXOIUMBbIE
(u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TMpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpPUMEpax) MNPAKTUUYECKOrO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOM KU3HU [UIsl OOecHedeHus
O0e3onmacHOCTH TMpu OOpalieHMH C NOpudopaMM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOT0 MOBEJIEHUS B OKpYKatouei
cpene;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B VHTEpHETE B COOTBETCTBUU
C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPABHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIIEIATh UHPOPMALUIO, KOTOpas SIBJISIETCS IPOTUBOPEUNBOM
WJI MOKET OBITh HEJTOCTOBEPHOM;



WCIIONIb30BaTh MPHU  BBIIOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-MOMYJISIPHYIO
TuTepaTtypy (pu3myeckoro conepikaHus, CIpPABOYHBIE MaTepuajbl, PECYpChl CETH
WNutepHeT, BlIageTh NpHeMaMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B PYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
2—-3 UCTOYHHUKOB UH(OPMAIIMH, B TOM YUCIIE MTyOIUIHO MPOBOIUTH KPATKUE COOOIICHUS
O pe3yJpTaTax MpPOEKTOB WM Y4YEOHBIX HCCIAEAOBaHWI, MPU 3STOM TIPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM MOHATUHWHBIN ammapar kKypca (U3UKH, COMPOBOXKIATh
BBICTYILJICHUE NTPE3EHTALUEN;

IPU BBINOJIHEHUN YUE€OHBIX IPOEKTOB U UCCIIEIOBAaHUI pacnpeesiTh 00s3aHHOCTH
B IPYIIIIE B COOTBETCTBUM C ITOCTABIICHHBIMH 331a4aMHU, CJIEINUTH 3a BBIIIOJIHEHUEM ILJIaHA
NEUCTBUMN, OLIEHMBATh COOCTBEHHBIM BKJIAJ B JI€ATE€IBbHOCTh TPYMIbl, BHICTPAWBATh
KOMMYHHMKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

[IpeameTHbIE pe3yiabTaThl OCBOCHUSI MPOTpPamMMbl MO (HU3MKE K KOHILy OOyuYeHUs
B 8 Ki1acce:
[IpeameTHbie  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:
MCIIOJI30BaTh MOHSATHSI: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMYKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Nap, BJIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHyTPEHHSS
DHEPrusi, TeIUIOBOM JIBUTATENb, AJIEMEHTAPHBIN SJIEKTPUUYECKUM 3apsl, DJICKTPUIECKOE
10JI€, MPOBOJHUKH U IUDJICKTPUKHU, TOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pa3nyath SIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CKATHE, TEIIoNepeaaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalMWUISIPHBIC SIBJICHUS, HCIApeHUe, KOHJACHcAIus,
IJIaBJICHUE, KpUCTAJUTN3aLUS (oTBepaeBaHME), KHUIICHUE, TerJIoneperaya
(TEemI0MPOBOHOCTh, KOHBEKIIUS, M3JIYyUYEHHE), DJICKTPU3ALMS TeJ, B3aUMOJEHCTBUE
3apsiioB, ACHCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE
MarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSA) TI0 ONUCAaHWIO MX XapaKTePHbIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBICHUC;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUM B OKpPYXKAIOIIEM
MUpE, B TOM 4YHCIIe (U3NUECKHE SIBIICHUS B TMPUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWUISPHBIE SIBJIEHUS B NPUPOJE, KPUCTALIBl B mpupoie, uznyueHue ComHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHUE POCHI, TyMaHa, WHEs, CHEra,
ANEKTPUYECKUE SBJICHUS B aTMOC(hepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Apeid MmoioCcoB, POJIb MATHUTHOTO MOJS JUIsl AKU3HUA Ha 3emiie, MOJISPHOe
CUsIHUE, TpPU OTOM TNEPEBOJUTHh MNPAKTUYECKYIO 3a7adyy B Y4YEOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PH3NIECKUX SBICHUMN;
ONMKCHIBATh M3YyYEHHbIE CBOWCTBA Tel M (DU3IUYECKUE SIBJICHHS, MCIOJIb3YS
¢u3nuecKkre BENMMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,



yAenbHasl TEIUIOEMKOCTh BEIIECTBa, yelbHAas TEIIOTa IJIaBJICHUA, YAEIbHAs TEIUIoTa
napooOpa3oBaHusi, yJielbHas TEIJIOTa CTOpPaHMs TOIUIMBA, KOA(PPUIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOM MAalIWHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUUN
3apsif, cuja TOKa, JJIEKTPUIECKOe HAPSHKEHUE, COMTPOTUBIICHUE MMPOBOTHUKA, YIETHHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOLTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKHI CMBICI HCIONb3YyEMbIX BEJIWYUH, OOO3HAUCHUS
U eAUHMIBI (U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO
(Gu3MUECKyl0 BEJIMYMHY C JPYTUMH BEJIWYMHAMHU, CTPOUTh TpapuKd HN3YUEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3YS
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHUS BEIIEeCTBa,
MPUHIIUTI CYTIEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsia,

3akoH Oma jJid yyacTka Lemnu, 3akoH Jlxoyns-JIeHua, 3aKOH COXpaHEHUsl SHEPTHUH,
P 3TOM YMETh (POPMYITUPOBATH 3aKOH U 3aMUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;

OOBACHATH (PU3MUECKHE NMPOLECCHl U CBOMCTBA TEJl, B TOM YMUCJIE U B KOHTEKCTE
CUTyallud  NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTH OOBSACHEHHWE W3 1—2  JIOTUYECKHX  IIIaroB
C HUCIIOJIb30BaHUEM |—2 H3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUN, (PU3NUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTrh pacueTHble 3a1ayud B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYJIbL,
CBSI3bIBAIOIIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aJ]a4l 3alHChIBATh
KpaTKO€ YCJIOBHE, BBISBISATh HENOCTAaTOK JI@HHBIX Ui pEIICHUs 3a/Jayd, BbIOUpPATh
3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIE JIJISl €€ PEIICHUs, IPOBOIUTH PACUEThl M CPAaBHUBATH
HOJy4YE€HHOE 3HaueHUe PU3NUECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB,  HUCIOJb3ysl  ONWCAHUE  MHCCIENOBaHUS,  BBIACIATH  IPOBEPSEMOE
IPENOJIOKEHNE, OLCHUBATh IPaBUWIBHOCTh MOpPsIKa IPOBEIEHUS HCCIIEIOBAHNUS,
IPOBOJIUTH BHIBO/IBI,

MPOBOJIUTH OMNBITHI MO HAOMIOMEHNIO (U3UYECKUX SIBICHUNA WM (PU3HUECKHUX
CBOMCTB TeJ (KamWJUISIPHBIC SBICHUS, 3aBUCUMOCTh JJaBJICHHS BO3MlyXa OT €ro o0bhema,
TEMIIEPaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS M HArPEBAaHUS MPU M3ITYUCHHUH OT I[BETa
u3Nyvaromeil  (moriomaroniei)  MOBEpXHOCTH,  CKOPOCTb  HMCHApeHUsi  BOIbI
OT TeMmepaTyphl KHUAKOCTA M IUIOHMAAM €€ TOBEPXHOCTH, DIEKTPU3AIUs Tel
Y B3aMMO/JICICTBHE 3JIEKTPUUECKHUX 3aps0B, B3aUMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BU3yaIHM3aIisl MATHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MarHUTHOTO TIOJIS
Ha TPOBOJHWK C TOKOM, CBOMCTBA DJJEKTPOMAarHWTa, CBOWCTBA DJIEKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpMYJIMpPOBaTh MPOBEPAEMbIE MPEANOJIOKEHUsA, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000PYI0BaHUs, OMMCHIBATH XO/1 ONbITa U (POPMYITUPOBATH
BBIBO/IBL;

BBITIOJIHATh MpPSMbIE W3MEPEHUs TeMIepaTypbl, OTHOCHTEIbHOW BIAXXHOCTH
BO3[yXa, CHJIBI TOKAa, HANPSDKEHUS C MHCIOJb30BAHMEM AaHAJIOTOBBIX MPHOOPOB



U JIaTYNKOB (DU3MUECKUX BEIIMYMH, CPABHHUBATh PE3yJbTaThl HU3MEPEHHN C Y4ETOM
3aJJaHHOM a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOANTDH UCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIUYUHBI OT JPYroi
C HCIOJb30BAaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS IPOBOJHUKA
OT €ro JUIMHBI, IJIOIIA/IA TONIEPEYHOI0 CEYEHUS U YAEIBHOIO COITPOTHUBIICHHS BEIIECTBA
IPOBOJIHMKA, CHJIbI TOKA, UAYLIETO Yepe3 MPOBOAHMK, OT HANPSKEHUS HA IPOBOJIHUKE,
HCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MApaUIEIbHOTO COEIWHEHHH MPOBOJHHUKOB):
IUIAaHUPOBATh MCCJIEA0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIEAys
pEJI0KEHHOMY IUIaHYy, (PMKCHPOBATh PE3yJbTAThI MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIUI] ¥ TPAQHUKOB, TPOBOAUTH BHIBOBI IO PE3yJIbTaTaM MCCIIET0BAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHMS (PU3NUECKUX BEIUYUH (yAETbHAs TEINIOEMKOCTh
BEILIECTBA, COMPOTUBJICHUE MPOBOJAHMKA, padOTa W MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPEJIOKEHHOW UHCTPYKIIMH, U BEIYUCIISATH 3HAUCHUE BETUYHHBI;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padbore ¢ J1adopaToOpHBIM
00opyI0BaHHEM;

XapaKTepU30BaTh NPUHIUIBI ACUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C UCIOJIB30BAHUEM UX OMHUCAHUS (B TOM YHCIE: CUCTEMA OTOIUIEHHS JJOMOB,
TUTPOMETpP, TMapoBas TypOWMHA, aMIepMeTp, BOJIBTMETP, CUETYHK DIECKTPHUUYECCKON
SHEPruM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HarpeBaTelIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), DIEKTPUYECKHE NPEIOXPAHUTETH, DICKTPOMArHUT, OSJIEKTPOIBUTATENH
IOCTOSTHHOTO  TOKA), HCIOJb3ys 3HaHUA O CBOWCTBaXx (DU3MUECKUX SIBJICHUMN
1 HeoOXoauMble (PU3MUYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIC MPUOOPHI
[0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUraTelb BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOIN, PEOCTaT), COCTABISTH
CXEMbI AJIEKTPUYECKHUX LIENel ¢ MOCIeNOBATEeIbHbIM U MapajliebHbIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIIEMEHTOB AJIEKTPUUECKUX LIETICH;

NPUBOIUTH MpUMEPbl (HAXOAUTh WHGOPMAIUIO O TMpUMEpax) MPAKTUYECKOTO
WCIIOJIb30BaHUsl (PU3UUECKMX 3HAHUM B MOBCEAHEBHOM KU3HU [UIsi OOeCHedeHus
O0e3onmacHOCTH TMpu oOOpanieHMH C NOpubopaMM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 370POBbsI U COOIIOICHUS] HOPM 3KOJIOTHYECKOTO TTOBEJICHUS B OKpY KaroIen
cpene;

OCYIIECTBIISATh TMOUCK HHpOpMauu (usnueckoro coaepxanus B HHTepHere,
Ha OCHOBE UMEIOUINXCS 3HAHWUN M TyTeM CPaBHEHHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIIETATh HH(OPMALNIO, KOTOpas SBIAETCS NPOTUBOPEYMBONM WM MOXKET OBbITh
HEJIOCTOBEPHOMU;

WCIIONIb30BaTh MPHU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJIAPHYIO
auTepaTypy (PU3MUECKOro COAEpXaHUs, CIPABOYHBbIE MaTepUaibl, PECYpPChl CETH
WuTtepHer, BhajeTb NpuUeMaMd KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
MH(POpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHHUs, 00001as
MHPOPMALIMIO U3 HECKOJBKUX HCTOYHHKOB, B TOM YHUCJIE MyOJIMYHO HPECTABIATH
pe3yabTaThl MPOEKTHOM WM HCCIEA0BATENBCKOW JEATEIBHOCTH, IPU 3TOM IPaMOTHO
WCIIOJIb30BAaTh M3YyYCHHBIM MOHATHHHBIA amnmapaT Kypca (GU3HMKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALUECH;

IPU BBIIIOJIHEHUU yUEOHBIX MPOEKTOB M HCCICAOBAHUN (PU3MUECKHX MPOIECCOB
pacupenensiaTb 00S3aHHOCTU B TPYyNIE B COOTBETCTBUU C IOCTABIECHHBIMHU 3a/ladyaMH,
CIICIUTHh 3a BBIIOJHEHUEM IIJJaHA JEHCTBUM M KOPPEKTUPOBATh €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACATENBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHHKAaTHBHOE
B3aUMOJENCTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

[IpeameTHbIE pe3yiabTaThl OCBOCHUSI MPOTpPamMMbl MO (HU3MKE K KOHILy OOyudeHUs
B 9 Kiacce:

[IpeameTHpie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTpayKaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIINXCS YMCHHI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCYeTa, MaTepuaibHash TOYKa, TPACKTOPHS,
OTHOCHUTEITLHOCTh MEXaHWUYECKOTO IBIDKEHUS, AchopmManms (ynpyras, MIacTHYecKas),
TpPEHHE, IIEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTD M TIEPETPY3KH, IIEHTP TAKECTH,
aOCOJIIOTHO TBEP/IOE TEJIO, IIEHTP TSAKECTU TBEPJAOTO Teja, paBHOBECHE, MEXaHHUUECKUE
KoJicOaHWsI W BOJHBI, 3BYK, MH(QPa3BYK W YJIbTPa3BYK, DJICKTPOMATrHUTHBIC BOJIHBI,
IIKajga 3JICKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIBHO30PKOCTb, CIIEKTPHI
UCIyCKaHUs W TIOTJIONIEHUsA, anbda-, 0eTa- U raMMa-u3JIy4eHHs, U30TOIbI, sepHas
DHEPTETHKA,;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JABUKEHUE, CBOOOIHOE TaJIleHNEe T, PABHOMEPHOE
JBKEHHWE TI0O OKPY>KHOCTH, B3aUMOJCHCTBHME TeJl, pPEaKTUBHOE JIBIKCHHUE,
KojebaTenbHOe JBIDKEHUE (3aTyXalollhe W BBIHYKICHHbIE KOJICOAHWs), PE30HAHC,
BOJTHOBOE JIBI)KCHHE, OTPAKCHUE 3BYKa, MPSIMOIMHEHHOE PacIpoCTpaHCHHUE, OTPAKCHUE
Y MPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3JIOKEeHHE 0eJIoro CBeTa
B CICKTP M CIOXCHUE CIICKTPAJIBbHBIX I[BETOB, MHCIIEPCUS CBETA, €CTECTBCHHAS
PaaMoOaKTUBHOCTh, BOBHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA M3TYUYSHUS) TIO OMMUCAHHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPHUPYIOIMIUX JaHHOE (PU3NUECKOe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUYECKUX SIBJICHUH B OKPYIKAIOIIEM MUPE
(B TOM uncne pusudeckre SBICHUS B MIPUPOJIE: MPUIUBLI U OTJIHMBBI, IBIKCHHUE TIIIAHET
CoHEYHO! CHCTEMBI, pEaKTUBHOE JIBI)KCHUE JKMBBIX OPTaHHU3MOB, BOCIIPHUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHaMH, 23XO, IIBETa Tell,
ONTUYECKUE  SIBJICHUA B  TPUPOJE, OHOJOTHYECKOE  JACHCTBHE  BUIUMOTO,
yIbTPa(PUOIETOBOTO W PEHTIEHOBCKOTO H3IYyYEHUH, €CTeCTBEHHBIA PaTuOAKTHUBHBIN
¢$oH, KOCMHYECKHE JTydd, pPaIMOAKTUBHOE U3ITyYCHHUE TPUPOTHBIX MUHEPAJIOB, ICHUCTBUE
pPaZIMOaKTUBHBIX H3JIyYCHUH HAa OpPraHW3M 4YelOBEKa), NpPH ITOM IEPEBOJIUTH



MPAKTUYECKYIO0 33/7ady B Y4YeOHYIO, BBIIESATH CYIICCTBECHHBIC CBOWCTBA (IIPU3HAKM)
bu3NUecKuX SIBICHUI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel M (DU3UYCCKUE SIBICHHS, WCIOJIb3YS
bu3nyueckue BEJIMYUHBI (CPElHsIi U MTHOBEHHAsi CKOPOCTh Tejla TP HEPaBHOMEPHOM
JBIDKEHUHW, YCKOPEHHE, MEepPEeMEIIeHNe, MyTh, YIoBas CKOPOCTh, CHja TPEHHS, CHja
yOPYrocTH, Cuja TsHKECTH, YCKOPEHUE CBOOOIHOTO MajeHUs], BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHWUYECKas paboTa W MOIIMHOCTh, MOTEHIIMAJIbHAS JHEPTHUsl Tena,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CKATOM MPY>KUHBI,
KUHETHYECKasi YHEPTUs, MMOJTHAs MEXaHUYeCKasl SHEePIusl, IEpUoJ] U YacToTa KoJieOaHuH,
JUITMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTh CBETa, IOKa3aTeihb
IPEJIOMJICHUSI CPEJbl), TIPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICIT
HCITOJIB3YEMBIX BEIIMYWH, 0003HAUCHUS W CAMHHIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(bOpMyIIBI, CBS3BIBAIOIINE JAHHYIO (U3WYECKYIO BEIUYMHY C JIPYTHMU BEIMYHMHAMM,
CTPOUTH IpaUKK U3YUECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYHH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBIICHUS W TIPOIECCHI, HCIOJIB3YSI
3aKOH COXPAHEHHS PHEPruH, 3aKOH BCEMHPHOI'O TATOTECHUSI, MPUHIIUII CYHEPIIO3UIINH
CWJI, TPUHIMI OTHOocUTelbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCa, 3aKOHBI OTPKCHUSI U TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHECHUS 3aps0BOTO
M MacCOBOTO YHCEN TNPH SJIEPHBIX PEaKIUiX, Npu STOM (OPMYIUPOBATH 3aKOH
Y 3aMACHIBATh €70 MAaTEMAaTHYECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKHE TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  MPUYUHHO-
CICICTBCHHBIC CBSI3M, CTPOUTH OOBACHEHWE W3 2-3  JIOTHYECKUX  IIaroB
C WCIIOJIb30BaHWEM 2—3 M3YYCHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (U3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacueTHbie 3a7aud (ONMMUparoIIUMecs Ha CUCTeMy U3 2—3 ypaBHEHU),
UCIIOJIb3YsI 3aKOHBI M (hOpMYJIbl, CBA3BIBaIONIME (DU3UYECKHUE BEITUYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 3a7a4d 3aIllMChIBATh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTAIOIINE WU
M30BITOYHBIE JJaHHBIC, BHIOMPATHh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIC IS PEIICHUS,
IIPOBOJIUTH PACUETHI U OIICHUBATH PEATMCTUIHOCTD MOTYYCHHOTO 3HAYCHUS (PU3HICCKON
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh TP MOMOIIM (PU3HUECKHUX
METOJIOB,  HWCIIOJIb3yS  OMHCAHWE  WCCIICIOBAHUSA,  BBIACIATH  MPOBEPSEMOE
MIPEANOJIOKEHNE, OIICHUBATh MPAaBUJIBHOCTh TMOPSAKA TPOBEACHUS HCCIIECIOBAHNUSA,
MIPOBOJINTH BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOICHUI U OTIBITOB;

IIPOBOJUTL OMNBITHI IO HAOMIOMECHUI0 (U3UYECKUX SBICHUNA WM (PU3HUECKHX
CBOWCTB Ten (M3y4eHHE BTOPOTO 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBUCUMOCTbH MepHUojia KoeOaHu MPY>KUHHOTO MAasITHUKA OT MAaCChl TPy3a U )KECTKOCTH
MPY>KUHBI M HE3aBUCHUMOCTH OT AaMIUIUTYIbl MAaJbIX KOJCOAHHM, MPSIMOIHHEHHOE
pacnpoCcTpaHEHHE CBETa, Pa3IoKEHHE OeNoro CBeTa B CIEKTP, HU3YYEHHE CBOWCTB
U300paKeHUs B MJIOCKOM 3€pKajie U CBOWCTB M300pa)K€HUsl MpeaMeTa B cOOMparoniei



JUH3e, HAaOII0ICHUE CIUTONIHBIX U JIMHEWYAThIX CIEKTPOB U3IYyUYEHHS): CAMOCTOSITETLHO
co0upaTh yCTaHOBKY M3 U30BITOYHOTO Habopa 000pYJOBaHUS, OMUCHIBATH XOJ OMBITA
U €T0 pe3yibTaThl, POPMYITUPOBATH BHIBOJIBL;

MPOBOAMTDH MPHU HEOOXOJIUMOCTH CEPHIO MPSMBIX U3MEPEHHM, OTMpeeiss CpeHee
3HaYeHUE HW3MEpsSEeMO BeIMUYMHBI ((POKYCHOE pacCTOSHUE COOWpAroIIel JIMH3HI),
00OCHOBBIBATh BBIOOP CrIOC00a M3MEpeHUs (M3MEPUTENBHOTO pUbopa);

MIPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMUMH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBI)KEHUU
0e3 HavaJIbHON CKOPOCTH, TIEpHoIa KOJIeOaHN MaTeMaTHIeCKOr0o MasiTHUKA OT JUTHHBI
HUTH, 3aBHCHUMOCTH yTJia OTPaXCHHs CBETa OT yrJia MajeHUs U yriia IpeToMIICHUS
OT yIJIa NMaJieHus): TIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSITENIbHO COOUPATh YCTAaHOBKY,
¢uKcHpoBaTh PE3yNbTAThl MOJYYCHHON 3aBUCHMOCTH (PH3UYECKHX BETUYUH B BHJIEC
TaOIUI] ¥ TPaQHUKOB, TPOBOAUTH BHIBOBI MO PE3yJIbTaTaM MCCIIET0BAHUS;

IPOBOJUTh KOCBEHHbBIE H3MEpEHUs (U3MUECKUX BEIUYHMH (CpPEAHssl CKOPOCTh
¥ YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOTHOTO MaIeHHS,
KECTKOCTb TPYKUHBI, KO3(PPUIMEHT TPEHUs CKOJIbKEHUS, MeXaHudyeckas paboTa
U MOIIHOCTb, 4YacTOTa M MEpHoj KojeOaHUH MaTeMaTH4YeCKOro M MPY>KHMHHOTO
MasITHUKOB, ONITHYECKAs CHJIa COOMPArOIIeH IMH3bI, paTHOAKTUBHBINA (POH): TUTAHUPOBATH
U3MEpeHHsi, coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBINOJHATH H3MEPEHUS,
Cleysl MPEAIOKEHHON MHCTPYKIIMH, BRIYUCIISTH 3HAYCHUE BETMYMHBI M aHATTU3UPOBAThH
HOJTyYEHHbIE PE3YJIbTaThl C YUYETOM 3aJJaHHOW OTPEIIHOCTH U3MEPEHMUI;

coON0/IaTh TMpaBWIa TEXHUKH OE30MAaCHOCTH TMpU paboTre ¢ Ja0OpaTOPHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DU3MUECKUX MOJEICH: MaTepranbHas
TOUYKa, Aa0COJIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHMK CBETa, Jyd, TOHKas JIMH3A,
TUTaHEeTapHasi MOZENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YUYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C HCIOJIB30BAHHEM HX OMHUCaHUsA (B TOM YHCIE: CIHIOMETP, NaTYHKH
MOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, IepucKon, ¢poToanmnapar,
ONTUYECKUE CBETOBOMBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BHIbCOHA), HCTIONB3Ys
3HAHUST O CBOWMCTBaX (PU3MYECKUX SBIEHUA W HEoOXoawmbie (Pu3nyecKue
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-IPAKTHUECKUX 3a/1ad, ONTHUYECKHE CXEMBI JIs TOCTPOCHHUS H300paKeHH
B TUTOCKOM 3€pKaJie U COOMPAIOIIeH JINH3E;

MPUBOIUTH MPUMEPHI (HAXOAUTh WHGOPMALMIO O MpHUMEpax) MPaKTHUYECKOTO
UCTIONB30BaHUSl (DU3MYECKNX 3HAHWK B TIOBCEIHEBHON KHU3HU JUIsI OOECTeUeHUs
0e30macHOCTH TMpH oOOpalieHnH ¢ TOpubopaMu M TEXHHUYECKHMMH YCTPOMCTBaMH,
COXPaHEHUs 370POBbsI U COOIIOIEHUSI HOPM DKOJIOTHIECKOTO TTOBEICHHUS B OKPYKAIOIICH

cpene;



OCYIIECTBIIATh MOUCK MHOpMalu B MHTEpHETE, cCaMOCTOSITENbHO (HOPMYIUPYs
IIOMCKOBBIM 3aIIPpOC, HAXOAWTh IIyTH OIPENEICHHUS TOCTOBEPHOCTH MOJYYEHHON
uH(pOpPMaIlMK Ha OCHOBE UMEIOIIMXCS 3HAHUM U JOTIOJIHUTEIBHBIX UCTOYHUKOB;

UCIIONIb30BaTh MPHU  BBIIOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
JUTEPATypy, CHPABOYHBIE MAaTE€pUAIIbl, PECYpChl ceTu MHTEepHET, BilaneTh NMpueMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HH()OPMALIUY U3 OAHON 3HAKOBOU CUCTEMBbI
B IpYTYIO,

CO3/1aBaTb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpMALlMU U3 HECKOJBKMX HCTOYHUKOB, IyOJUYHO MPENCTABIATh PE3YJIbTaThl
IIPOEKTHOW WJIM UCCIIEIOBATEIBCKON NESITENBHOCTH, P 3TOM IPAMOTHO MCIIOJIb30BaTh
U3YyYEHHBIN MOHATUIHBIA anmapaT H3y4aeMoro pasjaena (U3MKH M CONPOBOXIATh
BBICTYIUICHHUE MTPE3CHTALINEN C yUETOM OCOOEHHOCTEN ayJMTOPUUA 00YUaIOIIUXCS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue [IporpammHO€E conepkanue OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIINUXCS
/11 pa3aenoB U TEM
y4eOHOro npeaMera
Du3uKa 1 ee poJib B NO3HAHNH OKPYKAKIIEro Mupa
1.1 | ®usuka—Hayka ®u3nka — HayKa o mpupojie. | BrisiBiaeHue paznuunii Mexay pu3nyecKuMu
O MpUpoOAE SBNEHUS IPUPOBI. Y XUMUYECKUMU MIPEBPAILLICHUSIMU.
Du3NYEeCKUE SIBJICHUS: Pacno3naBanue u kiaccudukanus GUuandecKux
MEXaHWYECKUE, TEIUIOBbIC, | SIBIICHHI: MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUE, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Hab6nronenue u onvcanue pu3nyecKux siBICHUAN
3BYKOBBIE
1.2 | ®usnueckue 2 Ddusnyeckre BEJINUYUHBI. Onpenenenue UEeHbI ASICHUS Kb
BEJINYUHBI N3mepenne dpuznueckux U3MEPUTEILHOTO TTproopa.
BeJIMYMH. Duznyeckue N3mepenune mTMHENHBIX Pa3MEPOB TEI
npubopsl. [lorpenrHocts Y IPOMEXKYTKOB BPEMEHH C yUETOM
WU3MEPEHUN MOTPEUITHOCTEN.
Mexnaynaponnas cuctema | MiaMepenue o0Obema KUJKOCTH U TBEPIOTO Tea.
€IUHULL N3mepenue TeMiiepatypsl TPy HOMOITA
KUJKOCTHOTO TEPMOMETpA U JIaTurKa
TEMIIepaTyphl.
BrinonHeHne TBOpUECKUX 3a4aHUM 110 TIOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEepUCTHUK, HAIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJBIINX PACCTOSTHUHN, MAJTBIX
IPOMEKYTKOB BpeMeHH. OOCyx aeHUE
IpeIaraeMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
NIO3HAHUSA

Kak ¢usuka u gpyrue
€CTECTBCHHBIE HAYKH
U3Y4aroT MPUPOTY.
EcrecTBeHHO-HAyYHBIH
METO/I IO3HAHHS:
HaOJII0JIeHre, IMIOCTaHOBKA
Hay4YHOTO BOTIpOCa,
BBIIBMDKCHHE THIIOTE3,
AKCIIEPUMEHT I10 TIPOBEPKE
TUINIOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Omnucanue Gu3NIECKux
SIBJICHUM C TOMOIIIBIO
MoJIeJIen

BrinBmkenne TunoTes3, 00bICHSIOIINX TMPOCTHIS
SIBJICHUS, HAITPUMED:

— [I0YEMY OCTaHABJIMBACTCS JBHXKYILIEECS

10 TOPU30HTAILHON ITOBEPXHOCTH TEJIO;

— [MOYEMY B XKAPKYIO ITOrOAY B CBETIION OHEKIE
MPOXJIaJIHEN, YeM B TeMHOMU. [Ipeqoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

IIpoBeneHue nccien0BaHus MO MPOBEPKE KaKOM-
JU00 TUTIOTE3BI.

[TocTtpoenue npocTerux Moaennen GU3nIeCKux
SIBJICHUH (B BUJIC PUCYHKOB UJI CXEM), HAIIPUMED
naJicHue npeaMeTa; IpsiMOJIMHEHHOE
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIlIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIBI, X
pa3Mepsbl. OTBITHI,
JIOKA3bIBAIOIIIIC
JMCKPETHOE CTPOCHUE
BEIIESCTBA

HaGmoienne u MHTEpIpeTaIys ObITOB,
CBUCTEIHCTBYIOMIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C ucrnonb3oBanueM (otorpaduit, MOTYyUECHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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JamMeTpa aToMa METOJIOM PS0B
(c ucronb3oBaHueM QoTorpaduii)y».
OmnpeneneHre pa3MepoB MajbIX TEN

2.2 | JIBm>keHue
U B3aUMOJIEVICTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JIBUOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBukeHUE,
b dy3us.
B3aumoneiicTBue 4acTHiy
BEIIIECTBA: MPUTSIKEHUE

U OTTaAJIKUBAaHHUE

Habmonenue u 06bacHeHne OpOyHOBCKOTO
IBUKEHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIITOB

110 HaOJIIOJCHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
IIpoBenenue u 0ObACHEHUE OIBITOB

110 OOHAPYKEHUIO CUJI MOJIEKYJIIPHOTO
OPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTtHseie
COCTOSIHUSI BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE T'a30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCIOIB30BAaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuMil B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BsIcHEHNE MATIOH COKUMAEMOCTH KUIKOCTEH

U TBEPABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POPMbI TBEPIBIX T
U TEKYYECTH KUIKOCTH.

[IpoBeneHre ONbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOSATCS
B CpeHEM JajbIle IPyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSTHUM BOBI

Y CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazgeny
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JIBHKeHUE ¥ B3aUMOIeCTBHE TeJl

3.1 | Mexanu4deckoe Mexannueckoe ABwKeHue. | McciemoBanue paBHOMEPHOTO ABUKCHUS,
JIBIDKCHIC PaBHOMEpHOE oTIpe/IeTICHUE eTO MPU3HAKOB.
Y HEPaBHOMEPHOE Habmronenne HepaBHOMEPHOTO JIBUYKESHUS
nBikeHue. CKOpocTh. U OIpeJIeJICHNE €ro OTIMYUMA OT PABHOMEPHOTO
CpenHsisi CKOpOCTh JIBUKEHUSI.
Py HEPABHOMEPHOM Ompenenenre CKOPOCTH PAaBHOMEPHOTO
nBIKeHUH. Pacuer mytu JBIDKCHUS (IIapUKa B )KUJIKOCTH, MOJCITH
Y BPEMEHU JBUKEHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.11.).
OmpenienieHre cpeiHe CKOPOCTH CKOJIbKEHHUS
OpycKa Wiy TIaprKa 1Mo HaKJIOHHOM TUIOCKOCTH.
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
U BPEMECHHU PaBHOMEPHOTO JBIKCHHS.
AHanmu3 rpaKOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, Macca, SIBiieHne uHEPIUU. 3aKOH OOBsiCHEHHE U TTPOTHO3UPOBAHUE SBJICHH,

IINIOTHOCTH

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BeniecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €MHUIE 00bEMaA
BEIlIECTBA

00yCJIOBIIEHHBIX HHEpUUEN, HATPUMED, YTO
IIPOUCXOJUT ITPH TOPMOKEHUHU WIM PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXHO
MTHOBEHHO MPEKPATUTh ABUKEHHE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOIUX U3MEHEHNE CKOPOCTH
NBH)KEHUS TENA B PE3yJIbTaTe AEUCTBUS HA HETO
IPYTUX TeJ.

Pemenne 3a1a4 Ha onpeeneHyre Macchl Teja, ero
o0beMa U MIIOTHOCTH.
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[IpoBeneHue 1 aHaau3 OIbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €r0 MacChl

IIPU B3aMMOJIEVICTBUH TEIL

N3mepenue Maccel Tea pa3aIudHbIMU CIIOCOOaMHU.
Omnpenenenne IIOTHOCTH TeJla B pe3yJIbTaTe
U3MEPEHHUs €ro Macchl U 00beMa
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Cuna. Buabe! cui

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICHCTBHS TEII.
Cwuna yrpyrocTu v 3aKOH
I'ykxa. 3mepenne cuibl

C MOMOIIBIO TMHAMOMETpA.
SIBreHue TATOTEHUS U CUja
TspKecTd. Cuiia TSHKECTH
Ha JPYTUX TUIaHEeTaX.

Bec tena. HesecomocTs.
CrnoxxeHnue cuil,
HaIMpAaBJIECHHBIX M0 OJHOMN
IPSIMOIA.
PaBHopencTBYIOIAs cuil.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokosi. TpeHue B nmpupoae
1 TEXHHUKE

N3ydenne B3anMOIEHCTBUS KaK IPUYHHBI
U3MEHEHUS CKOPOCTHU TeJla WM ero JedopMaluu.
Onuncanue pealbHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT yJUTMHEHUSI PE3UHOBOTO IIHYpa UITH MPYKUHBI
(c mocTpoeHnuem rpaduka).

AHanu3 NpaKkTUYECKUX CUTYyallUii, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyaluii, CBI3aHHBIX C SIBJICHUEM
TSATOTEHUS.

OO0bsicHeHUEe OPOUTATTLHOTO JIBHKCHHUSI TIJIAHET

C UCIOJIb30BAHUEM SIBJICHUS TATOTEHHS U 3aKOHA
UHEpLUH.

N3mepenue Beca Tena ¢ HOMOIIBIO JTUHAMOMETPA.
O6ocHOBaHME ATOTO CIOCO0a U3MEPEHHUSL.
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AHanuz u MOICIIMPOBAHUC ABJICHUSA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIyYEHUE MPAaBUIIA
CJIOKEHUS CUJI, HAIPABIICHHBIX BJIOJIb OJJHOU
IIPSAMOM.

OmnpenerneHre BEIMYMHbBI PAaBHOIECHCTBYIOIIEH
CHIL

N3ydenune cuiibl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUs IOKOSI.

Hccnenoanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCHOJIB3YIOTCSl CHOCOOBI €€ YMEHBIICHUS

WIM yBEJIMYEHHUS (KaTaHHE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IUIABAHNE BOJHBIX JKUBOTHBIX
u ap.).

Pemenue 3aay ¢ ucnoap30BaHUEM (POPMYIT
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1 | daBnenue. Ilepegaua 3
JIABJICHUSI TBEPJBIMU
TeJIaMH, JKUJIKOCTSIMU

" ra3daMun

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBETUUYCHUS
naBiieHus. /[aBieHue rasa.

3aBUCHUMOCTbD JaBJICHUA

AHanu3 U 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIMi, B KOTOPBIX TIPOSIBIISICTCS CHJIA
JTABJICHMSI.

OO6ocHoOBaHKE CITIOCOOOB YMEHBIIICHHS
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rasa oT oonreMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHUS Ta3a

0T 00beMa U TeMIIepaTypsbl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEP/BIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O0ocHOBaHHE PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCTepuMEHTAIBHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackass.

Pemenue 3a1a4 Ha pacyeT AaBJIE€HUS TBEPIOTO
Tena

4.2

I[aBJ'IGHI/Ie KHNIKOCTHU

3aBUCHUMOCTD JIaBJICHUS
KUJIKOCTH OT TJTyOHHBI.
ITHeBMaTHYECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyasl. [ 'napasinyeckue
MEXaHH3MbI

HccnenoBaHue 3aBUCUMOCTH JIaBJIEHUS
XKHUIKOCTH OT TTYOUHBI IOTPYKEHUS U TNIOTHOCTH
JKHUIKOCTH.

Habmronenue u 00bsICHEHUE THAPOCTATUIECKOTO
napajokca Ha ocHOBe 3akoHa [lackars.
N3ydenune cooOmaromumxcs Cocy10B.

Pemrenue 3a1a4 Ha pacyeT aBICHUS KUIKOCTH.
OObscCHEHNE IPUHITUIA TCHCTBUS
THAPABINICCKOTO Mpecca, MHEBMATHYCCKUX
MAIIIWH.

AHanu3 1 00bsICHEHUE MPAKTUUECKUX CUTYaIIHH,
JEMOHCTPUPYIOITUX MPOSIBJICHUE TaBJICHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
IIPOIIECCOB B OPTaHU3ME TIPH TTyOOKOBOTHOM
HBIPSTHUT
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4.3 | AtmocdepHoe ATtmocdepa 3emiu DKcrepuMeHTAIbHOE OOHAPYKEHHE
JABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOTO JABIICHMS.
ITpryMHEI CyIIECTBOBAHUSA | AHaNN3 U O0BSICHEHUE OMBITOB M MPAKTUIECKHX
BO3/YIIHOM 000JI0UKH CUTYAaLUil, CBA3aHHBIX C IEUCTBUEM
3emn. OnbiT ToppuYennn. | arMocepHOro AaBJIeHHsI.
W3smepenne atMochepHOro | OObICHEHHE CYILECTBOBAHMUS aTMOC(HEPEI
JABJICHUS. 3aBUCUMOCTD Ha 3eMJie U HEKOTOPBIX IUIAHETAX WM €C
aTMoc(epHOro aBieHUs OTCYTCTBUS HA Ipyrux Ianertax u Jlyxe.
OT BBICOTHI HaJl YPOBHEM OO0bsicHEeHUE U3MEHEHUS INTIOTHOCTU aTMOC(epbl
Mopsi. [Ipubopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JUIS A3MEPEHUS JABJICHHS OT BBICOTHI.
aTMOC(EPHOTO 1aBJICHUS Petenue 3a1a4 Ha pacyeT aTMOC(hEepHOTO
JABJICHUSL.
Nzyuenue ycrpoiicTBa 6apomMeTpa-aHepousia
4.4 | [leiicTtBue JleficTBHE )KUJKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHApYKeHUE ACHCTBHS
YKUJIKOCTH U rasza Ha MOTPY>KEHHOE B HUX YKUAJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
Ha IMOTPYKEHHOE Teno. BeiTankuparomas OrnpeneneHre BbITAIKUBAIOIIEH CUIIBL,
B HHUX TEJIO (apxumesioBa) cujia. 3aKOH | JIEHCTBYIOIIEH Ha TEJO, OTPY>KEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruiaBanue

B )KUJIKOCTb.
[IpoBeaenue u 0OCyK€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbL, JCWCTBYIOILIEH HA TETIO
B KHUIKOCTH, OT 00beMa MOTPy>KEHHON

B )KUJKOCTb YaCTH Te€Jia U OT IJIOTHOCTHU
JKUJIKOCTH.

IIposepka Hezasucumocmu blmanKusarouels
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cuibl, deticmayrowerl Ha mejlo 8 HCUOKOCMU,

om maccwl mend.

HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00BbeMa MOTPYKEHHOU B KUIAKOCTh YaCTH Tela.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJ.
KonctpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOJKU U OTIPEJICIICHUE €€
rpy30M0TbEMHOCTH

Hroro no pazgeny

21

PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanunyeckast pabora.
MomHoCTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOUN PabOThI CHIIBI TSKECTH

MIPU MAJICHUU TEJIa U CUJIbl TPEHUS

IIPY PABHOMEPHOM IMEPEMEIICHUU TEJa

110 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuer MontHoCTH, pa3BUBaEMOM MPHU MOBEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHUYECKOM paboThI
Y MOIIHOCTH

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXAHU3MBL:
pbIuar, 0J10K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0J10Ky. «30J10TO€

OnpeneneHre BBIUTPHIIIA B CUIIE MPOCTHIX
MEXAaHU3MOB Ha MIPUMEPE pbluara, MoJBUKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue yciioBrsi paBHOBECHSI pblyara.
OOGHapy>keHHe CBONCTB IMIPOCTHIX MEXAHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3yEMbIX B OBITY M TEXHUKE, a TAKIKE
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npaBuiio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE JI0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakIIOHHOM MJIOCKOCTH.
Petenue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexannueckas
SHEPrus

MexaHnueckas SHEPTusl.
Kunernueckas

U MOTEHINAIbHAS YHEPTHUS.
[IpeBpamenue ofHOTO BUAA
MEXaHUYECKOI IHEPTUH

B IIpYroi. 3aKoH
COXpPaHEHUS SHEPTUU

B MEXAaHUKE

DKCNEPUMEHTAIBHOE OIPEICIICHUE N3MEHEHUS
KUHETUYECKOW U NOTEHLIMAIBbHOW SHEPTUM TEa
IIPY €r0 CKAaTHIBAHUH 10 HAKJIIOHHOW TNIOCKOCTH.
DopMyIMpOBaHUE HA OCHOBE UCCIIEIOBAHUS
3aKOHa COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
OOcy:xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUs DHEPIrUU.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHHUS YHEPTUU

Hroro no pazgeny 12
PesepBHOe Bpems

OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
No HaumeHnoBaHue KomnmuectBo | Ilporpammuoe conepkanne | OCHOBHBIE BUIBI IEATEIBHOCTH 00yYarOIUXCA
n/n pa3JesoB U TEM 9acoB
y4eOHOTo TpeameTa
TenJioBble ABJICHUA
1.1 | Crpoenue u cBoiicTBa 7 OCHOBHBIE MTOJIOKEHHUS Habumoienne u mHTEpIpeTanus omnbIToB,

BCIICCTBA

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU CTPOCHMUS BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJ1. ONbITHI,
ITOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BEILECTBA.
Kpucrammmueckne

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB ra30B,
YKUAJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJIAPHO-KHHETUYECKOU
teopun. CMauyrBaHue

Y KaWJUISIPHBIE SIBJICHMUS.
TerutoBoe pacmpeHue

U C)KaThe

CBUJIETENBCTBYIOLIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHUU BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEUIECTB B BOJE.

Pemienne 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €/IMHHUIIE 00beMa
BELIECTBA.

AHaJIN3 TEKCTA JPEBHUX aTOMUCTOB (Hanpumep,
dbparmenTta noamel Jlykpenus «O mpupoje
BEIIICH» ) C M3JI0’)KEHHEM 000CHOBAHHMIM aTOMHOMN
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Ouenka yOoeIUuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuE OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
b dy3un 1 pa3Tuuuil MEX1y HUIMH Ha OCHOBE
IIOJIO’KEHUHN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3Inyuil B CTPOSHUHU
ra3oB, )KUJKOCTEH U TBEPBIX TEJ

C UCTI0JIb30BAHUEM TOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH CTPOSHHS BEIECTBA.
[IpoBenieHre OMBITOB MO BHIPAIIUBAHUIO
KPHUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.
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[IpoBenenne u 00bICHEHUE OMBITOB,
JEMOHCTPUPYIOIMINX KATUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OO0bsicCHEHUE POJIH KATWUISPHBIX SABJICHUN

JJIs1 IOCTYTUICHUS BOJIbI B OPTaHU3M PacTEHHUIA.
Habmronenue, npoBeeHue u 00bsICHEHNE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIIMpeHUs ra30B, KUJIKOCTEH U TBEPABIX TEIL.
OOBscHEHHE coXpaHEHUsI 00beMa TBEPBIX TEJl,
TEKYUECTH KUIAKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYYECTH JIJISI PA3HBIX KUJIKOCTEM),
JIaBJICHMS rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLIAX
3aBUCHMOCTb JaBJICHUS BO3yXa OT €ro o0beMa
Y HarpeBaHUs WU OXJIAKICHUSA, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYECHHS.

AHanu3 NPaKTUYECKUX CUTYALNM, CBA3aHHBIX
CO CBOMCTBaMM T'a30B, KUJIKOCTEH U TBEPJIBIX TEN

1.2

TerutoBbie TPOLIECCHI

21

Temnepatypa. CBa3b
TEMIIEPATYPBI CO CKOPOCTHIO
TETUIOBOTO JIBUKEHHUS
yacTtull. BHyTpeHHss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPruM: TerJronepeaayda

U COBEpIIECHUE PaOOTHI.

O06ocHOBaHME TTPaBUII UBMEPECHUSI TEMITEPATYPHI.
CpaBHeHHE pa3IUIHBIX CIIOCOO0B H3MEPCHHS

Y IIIKaJI TEMITePaTypHI.

Habmronenne u o0bSICHEHNE ONBITOB,
JTEMOHCTPUPYIOITUX H3MECHEHUE BHY TPEHHEH
SHEPTUHU TeJa B pe3yJbTaTe TeIionepeaadn

¥ paOOThI BHEIITHUX CHII.

Hab6mronenue u 00bsICHEHUE OIBITOB,
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Buabl Teruionepeauu:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TTyUCHHUE.
KonuyecTBo TemnoThl.

VY nenbHas TEMI0EMKOCTh
BemecTBa. TermooOMeH
Y TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBnenue

U OTBEpJICBaHUE
KPUCTAINTMYECKUX BELIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[Tapoobpa3oBanue

Y KoHJeHcanud. Mcnapenue.

Kunienue. Y nenbnas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMITEPATYPbI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUSI.

Brnaxuocts Bo3ayxa.
DHeprus TOIJIUBA.

VY nenbHas TenuoTa
CrOpaHusl.

[Tpunumne! padboTh
TerioBbiX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEIS.

00CyX/IeHHE IPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIIUX Pa3TUYHbIE BUIbI
TerIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3ITyYCHHE.

HccnenoBanue sBICHUS TEIIOOOMEHA

IIPY CMENIMBAHUH XOJOAHOM U FOPSTYEN BOJIBL.
HalGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKY TOPSYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TEIJIOTHI, TOJIyYEHHOTO BOAOU MPU TEIIIO0OMEHE
C HAarpeThIM METAJUTMYECKUM LVIHHAPOM.
Onpenenenue (M3MEPEHUE) YIETbHON
TEITIOEMKOCTH BEILECTBA.

Pemienue 3a7a4, CBSI3aHHBIX C BHIYUCIIEHUEM
KOJIMYECTBA TEIIOTHI U TEMIIOEMKOCTH

pU TEMJI00OMEHE.

AHaJIN3 CUTyallluid PAKTUYECKOTO
MCIIOJIb30BaHUsI TEMJIOBBIX CBOMCTB BEIIECTB

U MaTepualioB, HAPUMED, B LIEJISIX
SHEProcOEPeIKCHHS: TCIIIION3OIAIINSA,
sHeprocoOeperarIre KpoIIli,
TEPMOAKKYMYJISITOPHI U T. .

HabGnronenue sBiieHuii ncnapeHust

Y KOHJICHCAIUHU.

Uccnenosanue mpoiiecca ucnapeHust
PAa3INYHBIX KUIKOCTEH.

OObscHeHue SIBICHUN HCTIapEHUs
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TennoBbie ABUTaTEIN

1 3aIlATa OKPYKAIOIIEH
Cpebl.

3aKOH COXpaHCHHUS

Y IPEBPAILICHUS YHEPTUU
B TETUIOBBIX MPOIECCax

Y KOHJICHCALINM Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHUSI.

Habmonenue u 00bscHEHNE Npoliecca KUIeHMs,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KHUTICHHS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOU
BJIQYKHOCTH BO3/IyXa.

Habmronenue npoiiecca miaBiaeHUs

KpUCTATININYCCKOI'O BCIICCTBA, HAIIPUMCD, JIbJA.

CpaBHEHUE NMPOLIECCOB TLJIABJICHUSA
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIpU HarpeBaHUM aMOP(HBIX TeJI.
Ornpenenenre (M3MEPEHKE) yACIBHOM TEIIOTHI
TIJIaBJICHUS JIBJIA.

OObsicHEHUE SIBICHU MJIaBICHUS

U KPUCTAJTU3AIMHA HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHHUSI.

Pemenue 3a7a4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEIUIONEPEAaYH MPH IIABICHUN

Y KPUCTAJUIN3AIUHY, UCTTAPEHUN U KOHJICHCAIIUH.
AHaJIN3 CUTyalluid MPAKTUYECKOTO0 MPUMEHEHUS

SIBJICHUY TIJIABJICHUS U KPUCTAITA3AIUH,
HaIpuMep, MOTYyUYEHUE CBEPXUUCTHIX
MaTepuajIoB, COJeBas IPeJiKa U JIp.
AHaim3 paboThl 1 00BSICHEHUE TTPUHITUTIA
JIIEUCTBHUS TEINIOBOTO IBUTATEIIS.
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Brerauciaenue KojJIn4yecTBa TEIJIOTHI,
BBIJICJISIFOIIETOCS TIPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyxkaeHue 3K0JIOTHYECKUX TTOCIECTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CrOpaHMsl, TEIIOBBIX U TUAPOIIECKTPOCTAHIINI

Hroro no pazaeny 28
JJIeKTpUYeCKHe  MATHUTHbIE SIBJICHUS
2.1 | DnexTpuueckue 7 DIIeKTpU3aLHus TEIl. Habnronenue v mpoBeieHHE ONBITOB
3apsibl. JIBa poaa 3JIEKTPUUYECKHUX 0 BJIEKTPU3ALMHU TN ITPU CONPUKOCHOBEHUH

3apsiKeHHBIE Tema
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH Kysona (3aBUCUMOCTh

CHJIBbI B3aUMOJCHUCTBUS
3apsKEHHBIX TEI

OT BEJIMYMHBI 3aPsiJI0B

Y PACCTOSHUS MEXKIY
TeJaMH).
DIIEKTPUYECKOE TOJIE.
Hanpsixkennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKn cynepno3uuun
BIIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
JIEKTPUYECKUH 3apsia.

Y UHIYKLHEH.

HabGmronenue u 00bsICHEHNE B3aUMOIEUCTBUS
OJHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX TEJ.
OO0ObsicHEeHUE IPUHIUIIA TEHCTBUSI DIEKTPOCKOIIA.
OObsiCHEHUE SIBIICHUM 2JICKTPU3ALINT

MIPY CONPUKOCHOBEHUU TEJ U MHIYKIUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUH
AJIEKTPU3AIMHU B TIOBCETHEBHOM KU3HH.
Habmronenne u 00bSICHEHNE ONBITOB,
WUTFOCTPUPYIOITUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmrorerune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.
HccnenoBanue neMCTBHS SJIEKTPUUECKOTO TOJIA
Ha IPOBOJIHUKHU U JUDJICKTPUKHU
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Crtpoenue atoma.
[IpoBoHHKHM

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsa

2.2

IlocTossHHBINA
AJIEKTPUYECKUIN TOK

20

DIIEKTPUYECKUI TOK.

VY ci1oBus Cy1IECTBOBAHHUS
AIEKTPUUECKOTO TOKA.
HcTouHMKM MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U razax.
DJIeKTpUYECKast UEMb.
Cuna Toka. DNeKTpUIECKOe
HaIpsKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIbHOE
COMPOTHUBJICHHE BEIIECTRA.
3akoH Oma 1151 ydacTka
uenu. [locnenoBarensHoe
Y MapajuieNIbHOE COCTMHEHNE
IPOBOJTHUKOB.

PabGora u MomHocTh
ANEKTPUYECKOTO TOKA.

HaGnronenue pa3nuaHbIX BUIOB JEHCTBUS
AJIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BHUIOB JICUCTBHS B IOBCEIHEBHOM KU3HH.
Habntonenue BO3HUKHOBEHHUS Ta30BOT0 pa3psija
Y DJICKTPUYECKOTO TOKA B JKUIKOCTH.

COopka 1 UCIIBITaHUE JISKTPUIECKOHN IeTTH
IIOCTOSIHHOTO TOKA.

N3mepenue cuibpl Toka aMIepMETPOM.
N3mepenne 351eKTpUueCKOro HanpsiKEHUS
BOJIETMETPOM.

[IpoBenenuie 1 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIUHBI, IJIOIA X IMOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccaenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COIIPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS
Ha pe3UCTOpeE.

[IpoBepka nmpaBuiia CII0KEHUS HATPSKEHU N
IIPY MOCJIEI0BATEIHOM COEAUHEHUH JBYX
pE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE MU

U TIOTPEOUTENH
AIEKTPUUECKON SPHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka npaBuiia Jjisi CUIIbI TOKa

IpU NapaJJIEIbHOM COEIUHEHUU PE3UCTOPOB.
AHaJIN3 CUTyallul MMOCIEA0BATEIBHOTIO U
NapaJlJIeIbHOTO COEAMHEHUS IPOBOJHUKOB

B JIOMAIIIHUX AJEKTPUUECKUX CETAX.

Pemenue 3ana4 ¢ ucnonp3oBanueM 3akoHa Oma
u GopMyJI pacueTa IEKTPUIECKOro
CONPOTHUBIIEHUS MTPU MOCIEA0BATEIILHOM

Y TapajuieIbHOM COEMHEHUHN POBOTHUKOB.
Omnpenenenre pabOThI 3JIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HA PE3UCTOPE.

Hccnenoanue 3aBUCUMOCTH CHIIBI TOKA YEPE3
JAMIIOYKY OT HalpsDKEHUs Ha HE.
Onpenenenne KII/] HarpeBarens.
Uccnenosanue npeodpa3zoBaHusi SHEPTUU

IIpU OIbEME TPy3a IEKTPOJBUTATEIIEM.
OObsicHEeHUE YCTPOWCTBA U MPUHIIUIIA TEUCTBUS
JOMAILIHUX 3JIEKTPOHArPEBATEIBHBIX MTPUOOPOB.
OO0BbsicCHEHUE TPUYUH KOPOTKOTO 3aMbIKAHUS

Y TIPUHLIKIA I€UCTBUS ITABKUX
IIPEAOXPAHUTEIICH.

Peuienue 3aa4 ¢ UCMOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

23

MarHuTHbIE SIBJICHUS

ITocTOogIHHBIE MATHUTHI.
BzaumonueinictBue

Hccnenosanne MarHuTHOTO B3aUMOIEHCTBHS
MMOCTOIHHBIX MAarHUTOB.

47



denepanbHas pabouas mporpamma | dusuka. 7-9 kiaccel (0a30BbIN ypOBEHB)

MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MaruauTtHoe 1osie 3emiu

Y €ro 3HAYEHHUE JJIs1 ’KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBUE
MarHMTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JEKTPOABUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenrne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U Pa3/ICIICHUHU.
HccnenoBanyue MarHuTHOTO B3auMMOJICHCTBUS
IMOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX 0OBETMHEHUH U Pa3/ICIICHUH.
[IpoBeneHne ONBITOB IO BU3yaIU3alAN MOJIS
IMOCTOSIHHBIX MarHuTOB.

N3yuenue siBjeHNs HAMarHU4YUBaHUS
BCILICCTBA.

HccnenoBanune neiCTBUS SJIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLIAX
3aBUCHUMOCTb CUJIbI B3AMMOJICMCTBHUS KATYIIKH
C TOKOM Y MarHuTa OT CUJIbl U HallPaBJICHUS TOKa
B KaTYIIKE.

AHanu3 cuTyalui NpakTUHYECKOro MPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIUILIMHE).
N3yyeHne nercTBUsI MArHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydenue nencTBus 3JIE€KTPOIABUTATENIS.
N3zmepenue KIIJI anekTpoasurareabHON

YCTaHOBKH.
Pacrio3naBanue v aHanu3 pa3anyHbIX
IIPUMEHEHUMN AJIEKTPOJBUTATENIEN

(TpaHCcOpT, OBITOBBIC YCTPOUCTBA U JIp.)
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2.4 | DrekTpoMarHuTHAsA 4 Omnbitel @apanes. SABnenue | ONBITHI MO UCCIEAOBAHUIO SIBJICHUS
WHTYKITAS AEKTPOMArHUTHOMN AJIEKTPOMArHUTHOM UHAYKIUU: UCCIEAOBAHUE
unaykiuu. [paBuso JleHua. | u3MeHeHUi 3HaUeHUsI U HaNpaBJICHUS
DneKTporeHepaTop. UHIYKIIMOHHOTO TOKa
CnocoObl oJTy4eHust
AIEKTPUUECKON YHEPTUU.
DIIEKTPOCTaHIINU
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX DPHEPTUU
Hroro no pasaery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KIIACC
Ne HanmenoBanue KomnuectBo | Ilporpammuoe conepxkanue | OCHOBHBIE BUABI IEATEIBHOCTH 00yYarOLINXCS
n/n pa3zenoB U TeM 4acoB
y4eOHOro npeameTa
Mexannyeckue siBJICHUSA
1.1 | Mexanudeckoe 10 MexaHn4uecKoe JBUKEHHE. AHanu3 1 00CyXIeHHEe PAa3TUIHBIX IPUMEPOB

JIIBIYKEHHE U CIIOCOOBI
ero OIMmMCaHus

MarepuanbHas TOUKA.
Cucrema orcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOI'0 JIBMKCHMSI.
PaBHOMepHOE
MPSIMOJIMHEUHOE IBH>KEHHUE.
HepaBHomepHoOe
MPSMOJIMHEWHOE IBUKEHHE.
CpenHsis 1 MTHOBEHHA
CKOpPOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OOIHOE T1aJIEHUE.
OmnpiTel 'anunes.
PaBHOMEpHOE BMKEHUE

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOpaienust. JInnenHas

1 yIJIOBas CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUSI.

OO6cyxneHne rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepuaIbHas TOUKay.

Onucanre MEXaHMYECKOTO ABIKCHUS
paznTuYHBIMU ciocoOamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Habmtoienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 tekcrta ["anuiest 06 OTHOCUTETHFHOCTH
JIBUKCHMSI; BBITTOJIHEHUE 3aJJaHU 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenre cpeHeil CKOPOCTU CKOJIbKEHUS
OpycKka Wiu ABMKEHUS IIapuKa M0 HAKIIOHHON
IUIOCKOCTH.

AHanu3 1 00CyXeHHEe CIIOCOO0B
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LlenTpocTpeMUTENEHOE
YCKOpEHHE

MPUOIM>KEHHOTO ONPE/ICICHNS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIIapUKa B )KUJIKOCTH, MOJICTTH
AIEKTPUYECKOTO aBTOMOOMJIS U T. 11.).
Ornpenenenue nyTH, TPOMIEHHOTO 3a JAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBIKEHUS OT BPEMEHHU.

OO6cy>kaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Briuncnenue myTd u CKOpOCTU MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

OrnpeneneHue NpoAeHHOTO MyTH U YCKOPEHUS
JIBIO>KCHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIUHEUHOTO
JIBI>KCHUS T€JIa OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS]
KaK psi0 He4emHulx yuces, mo
CO0MEemcmayuue NPOMeXCYmKU 8pemMeHu
O0OUHAKOBDL.

Ornpenenenue yCKOpeHus Tena

MIPY PAaBHOYCKOPEHHOM JIBH>KEHUU
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10 HAKJIOHHOM TJIOCKOCTH.

N3Mepenue nepuoia v 4acToThl OOpalieHus
TeJIa IO OKPYKHOCTH.

Ornpenenenue CKOpOCTH pAaBHOMEPHOTO
JIBH>KEHUS T€JIA IO OKPYIKHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHHYECKOTO JBUKECHHS PA3JTUYHBIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKECHHS
B IIPUPOJIE U TEXHUKE (HA MpuMepax CBOOOHO
MaJalIINX TeJl, IBUKECHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cynepno3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuia TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUSI TOKOS, IPYTUE BUJIbI
TPEHUSI.

Cuia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS.
Yckoperue cBoOOHOTO
najieHust. /[BrokeHue miaHer

HaOmronenue u 00CykJI€HUE OIBITOB

C IBMDKCHUEM TeJjla MPYU YMEHBIIISHUH BIIUSHUS
JIPYTHUX TeJ, IPENATCTBYIOIINX JIBHUKCHUIO.
Ananmus Texcrta ['anmies ¢ onmucaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 3aJIaHUM 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cykxaeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETa.

Hab6nronenue u o0CyxieHre MEXaHUIECKUX
SIBJICHUH, IPOUCXOSAIIUX B CUCTEME OTCUETA
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMoCTh 1 meperpy3Ku.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPIOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallieHud. MOMEHT CUJIBI.
LlenTp Ts3KECTH

Y YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIO’KEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6nronenue w/vmm mpoBeACHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIbI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBICHUM

C UCIIOJIb30BaHUEM BTOPOTO 3aKOHAa HbroTOHA.
Pewienue 3a1a4 ¢ uCMoOIb30BaHUEM BTOPOTO
3akoHa HpI0TOHA 1 TIpaBUIIa CIIOKEHUS CHIL.
Ornpenenenue )KeCTKOCTH NIPYKUHBI.

AHanu3 cuTyaruii, B KOTOPhIX HAOTIOIAI0TCS
ynpyrue aegopManuu, u uX o0ObsICHEHUE

C HCTOJIb30BaHHEM 3aKkoHa ['yka.

Pemenune 3ana4 ¢ ucnonp3oBanneM 3akoHa [ 'yka.
UccnenoBanrie 3aBUCUMOCTH CUJTBI TPEHUS
CKOJIbYKEHHSI OT CHJIBI HOPMAJIbHOTO JABJICHHUSI.
OO6cyxaeHue pe3ysIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhpuimeHTa TpeHus
CKOJIbKCHHUSI.

N3MepeHue cuitbl TPEHUSI IOKOS.

Pemenue 3a1a4 ¢ ucnosib3oBanueM GopmMyIibl
JUISL CUJTBI TPEHUS CKOJTBKEHUS.

AHan3 IBUKEHUS TEJl TOJIBKO MOJ ACUCTBUEM
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CHUJIBI TSDKECTH — CBOOOTHOTO TaJICHHUS.
OOBsiCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJCHHUs OT MacChl Teja.

O1ieHKa BETUYUHBI CHJIBI TATOTCHHUS,
JIEMCTBYIOIIEH MEXKTY IByMsI TEJIAMU

(mJ1g pa3HBIX Macc).

Amnanu3 IBMKEHUS HEOCCHBIX Tell

10J1 IEMCTBUEM CHJIbI TATOTCHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(OPMALIHH).

Pemienue 3aa4 ¢ MCMOJb30BAaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYJIBI

JUUISL pacyeTa CUJIbl TSDKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICIIOBOE YTEHHUE).

HaOnronenue u 00CykJI€HUE OIBITOB

110 U3MEHEHMIO BEca Teja MPU YCKOPEHHOM
JBIOKCHUM.

AHann3 ycnoBUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIeperpy3KH.

Pemienue 3a1a4 Ha onpeiesieHUe Beca Tena

B Pa3JIMYHBIX YCIIOBUSIX.

AHanu3 cui, AeUCTBYIOIINX Ha TEJIO,
MOKOSIIIEECs Ha OTope.

OrnpeneneHue eHTpa TSHKECTH Pa3IMIHbIX TeJ
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1.3.

3aKOHBI COXPAaHEHUS

10

Nmnysbc Tena. U3menenue
UMITyJIbca. IMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMITyJiibca. PeaktuBHOE
JIBUYKEHUE.

Mexanudeckasi paborta

¥ MOIIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, OJHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[loTeHIMaNbHAsA YHEPTHS
CXKAaTOU MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETHYECKOMN
DHEPI'UH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

Habnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX Mepelady UMITYJIbCa

IIPU B3aUMOJICHCTBUM TEN, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COJIOTHO YIIPYTOM

Y HEYNPYTOM B3aUMOJICHCTBUM TEIL.

AHaN3 CUTyaluil B OKPYKAIOIIEH KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHune 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJIbTaTOB B3aUMOJIECUCTBUS Tell
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYroro HEHTPAIBHOIO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pelenue 3aga4 ¢ CMONIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCa.

Omnpenenenne paObOThI CUITBI YIIPYTOCTH

IIPU NOIBEME I'Py3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenue MOILIHOCTH.

N3mepenne NoTeHIHAIIBHOM SHEPTUM YIIPYTO
ne(hopMUPOBAHHON TIPYKUHBI.

N3Mepenne KHHETUYECKON SHEPTUU TEJIa

MO JIJTMHE TOPMO3HOTO MyTH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS
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MOTEHIMAIBHOW U KHHETUYECKOUN SJHEPTHIM Tela
IIPY JIBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUS MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHne 3aKkOHa COXpAHEHUS
MEXaHMYECKON SHEPTUH JIJIs pacyera

MOTEHINAJIbHON M KHHETUYECKON SHEPTHUM TeENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHNs U BOJTHBI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe ABuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: ePHO/I,
4acToTa, aMIUIUTY/Ia.
Marematndeckuii u
MPY>KWHHBIN MasSTHUKH.
IIpeBpamenue sHeprun
pH KoJieOaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxneHHbie KoaeOaHusl.
Pe3onanc

Hab6monenne kojre0annii moa JeMCcTBUEM CUIT
TSDKECTH M YIIPYTOCTH ¥ OOHApYKEHUE
MOI00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
Amnanu3 konebaHuil rpy3a Ha HUTH

U Ha MpYy>KUHE.

Onpenenenue 4acTOThl KOJICOaHUI
MaTEMaTHYECKOTO U MIPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBUCMMOCTH MEpUoOAa
KOJIeOaHMI TTOABEIIICHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH IIEpHOIa KOJICOaHU

rpysa, mnoaBCIICHHOTI'O K JICHTC, OT MaCCEI I'py3a.

Hab6nronenue u 00Cyk1eHNEe OMBITOB,
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JEMOHCTPUPYIOLIUX 3aBUCHUMOCTb IIEPUOJIA
KoJ1ie0aHUM PYKUHHOTO MasiTHUKA OT MaccChl
Ipy3a U XKECTKOCTHU IPYKUHBI.

[IprMeHeHne MaTEMaTHIECKOTO

U IIPYKUHHOI'O MaJATHHUKOB B KQ4YCCTBC MOI[CJ'IGﬁ

JUTSL OTIMCAHMSI KOJIEOAHUM B OKPYIKAIOIIEM
MUpE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeprUoja)
Kosie0aHui.

H3zmepenue yckopenus c60600H020 NAOeHUs.

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHn4ecKre BOJTHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpononsHbIE

Y TOTNEPEUYHBIC BOJTHBI.
JlsrHa BOJIHBI ¥ CKOPOCTH €€
pacupoCTpaHCHHUS.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TEIIE,
CEVCMHUYECKHUE BOJIHBL.
3ByK. [ poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(pa3Byk

U yIbTPa3BYK

OOHapyXeHHUE U aHATA3 BOJTHOBBIX SIBJICHHM
B OKPY’KalOIIEM MHpE.

HabGnrogenue pacnpocTpaHeHHs TPOI0TbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HApY)KEHNE aHAJIOTHYHBIX BUOB BOJTH

B IIPUPO/IE (3BYK, BOJTHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

Hab6nroaeHue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJI€, C UCTIOIH30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHUYECKOTO PE30HAHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, IOCBSIICHHOTO
MCIIOJB30BaHUIO 3ByKa (WJIM YIbTPa3BYKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/lTHOe IMOJI€ M1 3JIEKTPOMAIrHUTHBIC BOJIHBI

3.1 | DnexTpoMaruHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINUX
nosjie DJIEKTPOMAarHUTHBIE BOJIHBL. | B3aMMOCBS3b 3JIEKTPUYECKOIO U MATHUTHOT'O
Y DJIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. OKCnepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIxajyia SJIEKTPOMArHUTHBIX | AIEKTPOMATrHUTHBIX BOJIH (B TOM UYHUCIIE
BOJIH. Mcnionb30BaHue C IOMOIIIBI0 MOOUIILHOTO TeNeoHa).
HJIEKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
DNEKTPOMAarHUTHAS IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. 3JIEKTPOMArHUTHOTO M3JIy4Y€HUsl B IPUPOJIE:
BonHoBbIe cBoiicTBa cBeTa ’KMBBIE OPTaHU3MBbl, U3JTy4Y€HHUsI HEOECHBIX Te
(cMBICTIOBOE UTEHUE).
Pacnio3naBanue 1 aHaIMu3 pa3InyHbIX
MPUMEHEHUH IEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTSL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, ITHHBI
BOJIHBI ¥ 9YaCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlydeBas Mozienb CBETA.
Hctounuku ceera.
[TpsiMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ConHua u JIyHBI.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npenomiieHus ceeta. [loaHoe
BHYTPEHHEE OTPAXKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIaX

Habito1eHue onbITOB, 1EMOHCTPUPYIOLIUX
SIBJICHHE NPSMOJIMHENHOTO
pacnpocTpaHEHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHN),

Y UX UHTEPIIPETALMS C UCIIO0JIb30BAaHUEM
MOHSTHUSL CBETOBOT'O JIyyYa.

OOBbscHEHNE U MOJIETTUPOBAHUE COTHEYHOTO
Y TyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yIJla OTpa)kKeHMs CBETOBOTO JIy4a OT yIJIa
NaJCHHUSL.

N3yueHue cBOMCTB N300paKEHUA B INIOCKOM
3epKaje.

HaGmronenne u 00bsICHEHUE OIBITOB

0 OJIYYEHHIO H300pakKeHUI B BOTHYTOM

Y BBIYKJIOM 3€pKaJIax.

Habmtoienue 1 00bsACHEHUE OIBITOB

MO MPEJOMIICHHUIO CBETA Ha TPaHULIE
Pa3IUYHBIX CPEM, B TOM YHCJIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MPEJIOMJIEHUS OT YIJ1a NaJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3yX—CTEKIION.
Pacrnio3zHaBanue BJICHUN OTPAKEHUS

Y MPEJIOMJICHHUS CBETA B TOBCEIHEBHOMN
KU3HU.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3aa4 ¢ HCNOJIb30BaHNUEM 3aKOHOB
OTpaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIMH3BI ¥ ONITUYECKUE 6 Jlunza. Xop mydeit B iunze. | [lomdyuenne n3o0pakeHU ¢ MTOMOIIBIO
puOopbI OnTuyeckas cucreMa coOuparole u paccenBaroniei JUH3.
¢dotoanmnapara, Mukpockona | Onpenenenrie GOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
OITHYECKAs] CUCTEMA. JIMH3BI.
bim3opykocTh AHanu3 yCTpOWCTBA U IPUHLINIIA ACHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPHUOOPOB:
¢doToanmapara, MUKPOCKOIA, TEJIECKOIIA.
N3yueHnune Moenu riia3a Kak ONTHYECKON
CUCTEMBI.
AHanu3 siBJIeHU OIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIINIA IEUCTBUS
OUYKOB
4.3 | Paznoxenue 0eoro 3 Pasnoxenue Genoro ceseta HabOmronenue pasznoxeHus 0e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B CHIEKTP.
CnoxeHue CreKTpaabHbIX Hab6nronenue u 00bICHEHHE OTIBITOB
uBeToB. Jlucnepcus ceeta 0 TIOJTyYEHUI0 O€JI0ro CBeTa MPHU CI0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTBITOB
10 BOCIIPUSTHUIO [[BETA MPEIMETOB MPU UX
HaOJIOICHUH Yepe3 IBETOBBIE (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucnyckanue u Omnwitel Pezepdopaa OO6cyxaenue 1eau onbIToB Pezepdopaa
MOTJIONIEHUE CBETa Y IUTAHETapHas MOJEIIb 10 UCCJIEIOBAHUIO ATOMOB, BBIIBH)KCHHE
aTOMOM atoma. Mognens aroma bopa. | runoTe3 0 BO3MOKHBIX pe3yJIbTaTaxX OMbITOB

HcnyckaHue v MOTJIOIEHHE | B 3aBUCUMOCTH OT MPEANOIAraéMoro CTpOeHus

cBera aToMoM. KBaHTBHI. aTOMOB, (JOPMYJTUPOBAHNE BHIBOIOB

JInHenyaTeie CIEKTPBI U3 pE3yJIbTaTOB OIIBITOB.
OO6cy>KaeHue NpOTUBOPEUNiA IITaHETaPHON
MOJIEJIA aTOMa U OCHOBAaHUMU ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX 3JIEKTPOHOB.
Habiro1eHue CromHbIX U JIMHEHYaThIX
CHEKTPOB U3TYyUYEHHUS PA3IUYHBIX BEUIECTB.
OOBbscHEHNE TUHENYAThIX CIIEKTPOB U3ITYUYECHUS

5.2 | CtpoeHue aTOMHOTO PannoaktuBHOCTh. Anbda-, | OOCykaeHHE BO3MOKHBIX THUIIOTE3 O MOJEISAX

saapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast moaenn
aTOMHOTO sipa. 30TOmBI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJTypaciajia aTOMHBIX siIep

CTPOEHHS sizIpa.
Omnpenenenue cocTasa siiep MO 3aJaHHBIM
MacCOBBIM U 3apsIIOBBIM YHCIIaM

U TI0 TTOJIOXKEHHUIO B IEPUOINIECKON CUCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUYECKOM cUCTEME

IPU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpeKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OObHapy>keHue v U3MEpPEeHHe PagualOHHOTO
¢oHa ¢ MOMOLIBIO TO3UMETPA, OLIEHKA ETO0
UHTEHCHBHOCTHU.
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Amnann3 OMoI0THYECKUX U3MECHEHMH,
MIPOUCXOIAIINX MO ICUCTBHUEM
PaIMOaKTUBHBIX M3TyUYCHH.
Hcnonb3oBaHue pauoaKTUBHBIX U3ITyYCHUM
B MCIUIIMHE

5.3 | SlnepHble peakyu 7 Snepusie peakunu. 3akoHbl | Pemenue 3a7a4 ¢ KCIOJIb30BAHUEM 3aKOHOB
COXpaHEHUS 3apsI0BOTO COXPaHEHUS MAaCCOBBIX U 3aPS0BBIX YHUCEII
Y MacCOBOT'O YHCEIL. Ha ONpEJIEIICHUE Pe3yIbTaTOB SACPHBIX
DHeprus CBsI31 aTOMHBIX pEaKiInii; aHaJIM3 BO3MOKHOCTH
anep. CBa3b Macchl VI HEBO3MOXKHOCTH SIIEPHON PEaKIIMH.
v oHepruM. Peakiuu cuHTe3a | OneHKa SHEPTUH CBSI3H SIEP C UCTIOIB30BAaHHEM
u fenenus saaep. Mcrounuku | opmyisl DiiHIITEHHA.
sHeprun CoaHIA U 3BE3/. OO0cy:x1eHne NepCleKTUB NCIIOIb30BaHUs
SnepHas sHEpreTuka. YIPABISIEMOr0 TEPMOSEPHOTO CUHTE3A.
JencTBus paauoakTUBHBIX | OOCyXaeHNE TPEUMYIIEeCTB U SKOJOTHIECKIX
W3JIy4YCHUH HA JKUBBIE po0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpraHU3MBbI

Hroro no pasaeny 17

IHoBTOpHUTEJIHbHO-0000IAKOINIT MOTYJIb

[ToBTOpEHUE 9 CucremaTtu3zanus Brinonnenune yueOHbIX 3a0aH, TPEOYIOIIX

1 000011IeHNE
coJiep KaHus Kypca
dbusuku 3a 7-9 Kinacchl

1 00001IIeHHE TTPEAMETHOTO
COJICPKaHUS U OIbITA
JESATCIIbHOCTH,
MIPUOOPETEHHOTO

P U3YYCHHUH BCETO Kypca
(bU3UKK OCHOBHOTO OOIIETO
oOpa3oBaHuUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS NMOJTYYEHHBIX 3HAHUM

JUJIS HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJICHUM B OKPY’KAIOLLEU IPUPOJIE,

B IIOBCEHECBHOM »KM3HU U BBISIBJICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJIapCTBEHHOMY
IK3aMeHy 10 (pH3HKe

TUTSE 00y JaroImxcs,
BBIOPABIIIKX ATOT yUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT U,

— IMIPUMEHEHUSI OCBOECHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUN

JUTSI KCCTIeTOBaHMsI (PU3UIECKUX SIBIICHUH,

B TOM YHCIIE JJI IPOBEPKHU THIOTE3

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pelienne pacueTHbIX 3a/1a4, B TOM YUCTIE
MPENoIararoIuX UCIOIb30BaHNE PU3NUECKUX
MOJIEJIEN U1 OCHOBAHHBIX Ha COJIEPKAHUH
Pa3JIMUHBIX Pa3AeioB Kypca QU3UKH.
BrinonHeHnue v 3amura rpynmnoBbIx

WJIY UHJIUBUYAJIBHBIX IPOEKTOB, CBSI3AHHBIX
C coJiep KaHueM Kypca (pu3uku

Hroro no pazgeny 9
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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MEPEYEHDB (KOJJUP®UKATOP) PACIIPEAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3BOBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO ®U3UKE

B ¢enepanpHbIXx M perMOHANBHBIX MPOIEIYypax OIEHKM KadecTBa 0Opa3oBaHUS
HCIIOJNIb3YETCS TMepedyeHb (KOAU(PUKATOP) pacCHpeeICHHBIX MO KJIaccaM IPOBEPSIEMBIX
TpeOOBaHMH K pe3yJbTaTaM OCBOEHHMsS OCHOBHOW 00pa3oBaTeiabHON IPOTrpaMMBI
OCHOBHOT'0 00IIIETO 00pa30BaHUs U AIEMEHTOB COAEPKaHUS 10 (HU3HUKE.

7 KJIIACC

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHO# 00pa3oBaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsiemblie MPeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIeT0 0Opa3oBaHus
pe3yibTaTa

1.1 HCTIOJIb30BAaTh U3YYEHHBIEC MTOHATHS

1.2 pa3auyaTh SABJCHUS 10 OIMCAHUIO MX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (HU3NYECKOE
SIBJICHUE

1.3 pacro3HaBaTh MPOSBICHUE HW3YUYCHHBIX (DU3UYECKUX  SIBJICHUU

B OKpY’KaloleM MUPE, B TOM YHUCJIe (PU3HUECKHE SIBIICHUS B IPUPOJIC,
MIPU ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a/1auy B YUeOHYIO, BBIJICIATh
CYILIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBICHUN

1.4 ONKMCHIBATh M3YyYCHHBIC CBOWCTBA Tel W (DHU3WYCCKUE SBIICHHS,
UCTIONIB3Ysl (PU3UYECKHE BEJIWYUHBI, TPH OINHWCAHUU MPABUIHHO
TPaKTOBaTh (PU3WYCCKUNA CMBIC MCHOJIB3YEMBIX BEIMYHMH, WX
0003HaYEHUs U €IMHUIIBI (PU3UYECKUX BEIMUMH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYIO BCIMYMHY C JIPYyTUMH
BeIMYMHAMHU, CTPOUTHh TpauWKW  HM3YYCHHBIX  3aBUCUMOCTCH
(U3UICCKUX BEITMYHH

1.5 XapaKTEPU30BaTh CBOMCTBA Tei, (DU3MYECKUE SBJICHUS U TPOIECCHI,
WCMOJIb3ys HW3YYEHHbIC 3aKOHBI, IMPH OSTOM JaBaTh CJIOBECHYIO
GbOpMYyTUPOBKY 3aKOHAa U 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHE

1.6 OOBSACHATH (1)I/ISI/I‘I€CKI/IC SABJICHUA, ITPOLUECChI U CBOMCTBA TCJI, B TOM
YuCiI€ MW B KOHTCKCTC CI/ITyaIlI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O

64



®denepanbHas padoyvas nmporpamma | Duzuka. 7-9 kimaccel (6a30BbIN YPOBEHBD )

XapakTepa: BBIBIATh HPHYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHre U3 1 — 2 JIOTHYECKHUX 1IAaroB C OMOpoi Ha 1—2 U3y4YEeHHBIX
CBOMCTBaA (du3HYECcKuX SIBJICHUU, buznueckux 3aKOHA
WM 3aKOHOMEPHOCTHU

1.7

pelarb pacyeTHblE 3aJayu B 1 — 2 JOEHCTBUS, UCIOJB3YS 3aKOHBI
u (opMyJibl, CBSI3BIBAIOIIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE
aHaJu3a yCIIOBHS 3a/1a4M 3aMKCBhIBATh KPAaTKOE YCIOBUE, MOJICTABIISTh
bu3ndecKue BeTUINHBI B (DOPMYJIIBI M TIPOBOIUTH PACUYEThl, HAXOIUTh
CIIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JJI PEIICHUS 3a/1ay, OLEHUBATh
PEaTMCTUYHOCTD MOJYUYSHHOU (PU3HUECKON BETUUNHBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU HOMOLIU
¢uznyecKux METOJOB, B ONHCAHMM MCCIEAOBAHUSA BBIICIATH
IIPOBEPSAEMOE IIPEII0JIOKEHNE (rumnoresy), pasynyarth
U UHTEPHPETUPOBATh MOJYUYEHHBIA PE3YNbTAT, HAXOAUTHh OIIMOKHU
B XOJI€ OIIBITA, JEJIaTh BEIBOBI I10 €I0 pe3ysibTaTaM

1.9

IPOBOJUTH  OMNBITBI 1O HAOMIOAEHUIO (U3UYECKUX  SIBJICHUU
WIM  (PU3NYECKHX CBOMCTB Tel: (HOPMYJIUPOBATH IPOBEPSIEMBbIE
OPEINoNIOKEeHUsI, CcOoOMpaTh  YCTAaHOBKY M3  NPEMJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TPSAMBIE U3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
U U POBBIX MPUOOPOB, 3AMKCHIBATH TTOKA3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUM

1.11

MPOBOJANTL  HCCIEIOBAaHWE 3aBUCUMOCTH  OJHOM  (pU3HUYECKOM
BEJIMYMHBI OT JPYrod C HCHOJIb30BAHUEM TNPSIMBIX H3MEPECHUMH,
y4aCTBOBAaTh B TUIAHUPOBAHUW YYEOHOTO HCCIICIOBAHUS, COOMpPaTh
YCTAaHOBKY M BBITIOJIHATH U3MEPEHUS, CIIEAYsI TPEATI0KEHHOMY IUIaHy,
buKcUpoBaTh pe3yJbTaThl IMOJIYUYEHHOW 3aBUCUMOCTH (HU3UUYECKUX
BEJIMYMH B BUJIE TIPEIIOKESHHBIX TAOIHI] M TPa(UKOB, JIeJIaTh BBIBOJIBI
0 pe3yJibTaTaM MCCIEAO0BAHUS

1.12

MPOBOJAUTh KOCBEHHBIE H3MEPEHUST (DU3NUYECKUX BEIUYHUH, CIEAys
MPEIIOKEHHOW MHCTPYKIIMU: TIPY BBITIOTHEHUN U3MEPEHUN COOMPATh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIUHCIISITH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOmogaTh  MpaBWiIa TEXHUKA  O€30MacHOCTH  Mmpu  paboTte
¢ 1abopaTOpHBIM 000PYIOBAHUEM

1.14

yKa3blBaTh MIPUHIIMIIBI AEUCTBHSI MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HU3YYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOWCTB C IMOMOIINBI0 MX OMUCAHUS, UCIOJIb3YS
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3HaHMS O CBOMCTBax (1)I/IBI/IIIGCKI/IX SIBICHUU U HCO6XOI[I/IMI)I€
(1)I/ISI/II-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOAUTh TPUMEPHl (HAXOIUTh WHPOPMAINMIO O MpUMEpax)
MPAKTHYECKOTO UCTIOIh30BaHUS PUBNUECKUX 3HAHUN B TIOBCETHEBHOM
YKU3HH JJI1 00ecIieueHus1 0€30MMaCHOCTH MPHU 0OPaIEHUH ¢ IPUOOpaAMHU
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHS  3J0POBbs
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKpY’KaroIen

cpene

1.16

OCYIIECTBISATH OTOOP HCTOYHHUKOB HMH(popmanuu B ceTu MHTepHeT
B COOTBETCTBHM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCSA 3HAHUM U IIyT€M CpPAaBHEHUS Pa3JIMYHBIX HMCTOYHUKOB
BBIACIATh MH(GOpPMAIMIO, KOTOpas SBJIAETCS IPOTUBOPEUHBOM
WA MOKET OBITh HEIOCTOBEPHOU

1.17

WCIIOJB30BaTh TPH  BBIMOJHEHUHM YUYEOHBIX 3aJlaHMM  HAy4HO-
MONYJSIPHYIO JIMTEPATYPy (PU3MUECKOTO COJEpKaHMs, CIPABOYHbBIC
Marepuaibl, pecypcel cetn HHTEpHET, BIameTh IpUEMaAMU
KOHCHEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus UHGOpMAIUU U3 OJTHOU
3HAKOBOUW CUCTEMBI B JIPYTYIO

1.18

cO37aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE 2 — 3 UICTOYHUKOB MH(OpMauu PU3HUECKOr0 COIepKAHUS,
B TOM yucle NMyOJIMYHO JeNaTh KpaTKUE COOOIEHUS O pe3yJsibTaTax
OPOEKTOB WJIM YYE€OHBIX MCCIEJOBAaHUWA, NTpPU OSTOM TIPaMOTHO
UCIIOJIb30BaTh M3YUYEHHBI MOHSATUHHBIN ammapaT Kypca (QU3uKH,
COIIPOBO’KJATh BBICTYILICHUE MPE3ECHTALUEN

1.19

IIPYU BBINIOJIHEHUN YYEOHBIX TPOEKTOB U UCCIIEAOBAHUN paCTIpEAENsTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 33JJa4aMH,
CJIEUTh 3a BBIIOJHEHUEM IUJIaHA JACHCTBHM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATh

KOMMYHHUKAaTUBHOC BSaI/IMOI[ef/'ICTBI/Ie, YUUTBIBAs MHCHHUC OKPYKAOIINX

IIpoBepsieMbie 31eMEHTHI COACPKAHMS

Kon Kon [TIpoBepsieMbIe AIIEMEHTHI COJICPKAHUS
pazznena | DJIEMEHTa
1 OU3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MIPA

1.1 ®duzuka — Hayka O Tmpupoje. SBIeHHS MOPUPOJBI.
duznyueckre  SBIEHUSA:  MEXAHMYECKHE,  TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBbBIC
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1.2 dusznueckre BeNIUYUHbI. M3Mepenne Gu3nuecKux BEIUYHH.
®uznueckue  npubopel.  [lorpemHOCT  M3MEpEHUH.
MexyHapoaHas CUCTEMA €IMHUL]

1.3 EcTtecTBeHHO-Hay4YHBI METOA TO3HAHUS: HaOIO/CHUE,
IIOCTAHOBKAa HAy4YHOI'O0 BOIIPOCA, BBIIABM)KCHHE THUIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBsICHEHHUE
Ha0JII0Ja€MOT0 SIBJICHUS

1.4 Onucanne GU3NYECKUX SABICHUI C TOMOIIBIO MOJIEIEH

1.5 [IpakTrueckue paboThI:

N3MmepeHne pacCTOSHUMN.

N3mepenne o0beMa )KHIKOCTH U TBEPOTO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEJl.

M3mepenue TteMmreparypsl IIPH IOMOILIM  KUIAKOCTHOTO
TEPMOMETpA U AaTUYUKa TEMIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEAEHN A O CTPOEHMU BEILIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl MU MOJIEKYJIBI, UX Pa3Mephl.
OnbITHI, JOKa3bIBAKOIINE JUCKPETHOE CTPOCHUE BELIECTBA

2.2 JBr>xeHnue dactui] BemiecTBa. CBsi3b CKOPOCTH JBHKECHUS
4acTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxenue, inpdysus

23 B3auMozeincTBue  4YacThll  BELIECTBA: NPUTSHKEHUE
Y OTTAJIKUBAHUE

24 ArperaTHble  COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAUIMYECKHUX)  TeI.
B3anMmocBs3p MeEXIy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJEKYJISIPHBIM
CTpPOEHHEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSHUN BOJIBI

2.6 [IpakTrueckue paboTHI:

Orenka auaMeTpa aToMa METOIOM PSAIOB
(c ucnonp3zoBanreM dororpaduii).

OnbITHI IO HAOJTIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OneITEl IO OOHAPYKEHUIO JIEHCTBHS CHUJI MOJICKYJISIPHOTO
TIPUTSDKCHUS

JIBVDKEHUE U B3AVIMOJIEMCTBUE TEJI

3.1

Mexannueckoe nBuxkeHrne. PaBHOMEpHOE 1 HEpaBHOMEPHOE
NIBIDKEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh HPU  HEPABHOMEPHOM
JNBUKEHUU. PacueT myTu u BpeMEeHU JBUKEHUS

33 SIBnenne mHepuuu. 3aKOH MHEpUUU. B3ammoaercTBue Ten
KAaK NpHYMHA U3MEHEHUS CKOPOCTH JBWXKEeHUs Ted. Macca
KaK Mepa NUHEPTHOCTHU TeJa

34 [InotHOCTE BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM
MOJIEKYJI B €IMHULIE 00bEMa BEILIECTBA

3.5 Cuita KaK XapaKTEpUCTUKA B3aUMOJICUCTBUSA TEN

3.6 Cuna ympyroctu W 3akoH ['yka. H3mepeHue CHIIBI
C IOMOUIBIO TUHAMOMETPA

3.7 SABnenne TATOTEHUS W cwina Tsokectd. Cuna  TshKecTu
Ha Ipyrux IaHerax. Bec tema. HeBecomocTs

3.8 Cwuita Tpenust. TpeHue CKOIbXEHU U TpeHUE NoKos. Tpenue
B IIPUPOJIE U TEXHUKE

39 CnoxxeHue Cwil, HaNpaBiI€HHBIX IO OJHOW MPSAMOIl.
PaBHOn€elicTBYIOIIAS CHIT

3.10 [IpakTrueckue paboThI
OnpeneneHne CKOPOCTH paBHOMEPHOTO JIBMXKEHMS (IIapHKa
B JKMJIKOCTH, MOJIENM 3JEKTPUYECKOrO0 aBTOMOOWIS U Tak
nanuee).
OnpeneneHue CpeIHEH CKOPOCTH CKOJIBKEHHUs Opycka
WM [IapUKA 10 HAKJIOHHOM IIJIOCKOCTH.
Omnpenenenue MIOTHOCTHA TBEPOTO TeNA.
OnpIThl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb PACTSHKEHHS
(medopmarun) IpyKUHBI OT TPUITIOKECHHON CHJIBL.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBl TPEHHS
CKOJIBKEHMSI OT BEcCa Teja W XapakTepa CONPUKACAIOLIUXCS
TOBEPXHOCTEU

3.11 @u3nyecKkue SABJICHUS B MPUPOJAC: INPUMEPHI JIBUKCHUS
C Pa3JIMYHBIMU CKOPOCTSAMU B KUBOU U HEKUBOU IPUPOJE,
JNEHUCTBHE CUJIbI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: JUHAMOMETP, HOAIIUITHUKH

JABJIEHUE TBEPIBLIX TEJL, XUJKOCTEU U T A30B
4.1 HaBnenne  TBepaoro Tena.  CrocoObl  yMEHBIIEHUS

H YBCIIMYCHUA OABJIICHUA
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4.2

JlaBneHnue raza. 3aBUCUMOCTD JABJICHUS raza OoT 00beMa,
TEMIIEPATYPbI

4.3

Ilepemaua pmaBneHUsT TBEPABIMH TEJIAMH, KHAJIKOCTSIMHU
u raszamu. 3akoH [lackams. [THeBMaTHUYeCKEe MAIITMHBI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TUIyOHUHBI.
['uapocratnueckuii mapagokc. CooOmaronmecss COCybl.
['mapaBinyeckre MEXaHU3MBbI

4.5

Atmochepa 3emnu u armocepHoe naBneHue. [IpudamHbI
CYLIECTBOBaHMS BO3AYIIHOM oOosouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTb  aTMOC(EPHOrO  JIaBJICHUSA
OT BBICOTHI HaJ] YPOBHEM MODSI

4.6

N3mepenune aTMochepHOro JTABJICHMUS. [Tpubopsl
JUISl UBMEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

[JelicTBue XHIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKoH Apxumesaa

4.8

[InaBanue ten. Bo3nyxoruaBanue

4.9

[IpakTrueckue paboThI:

HccnenoBanne 3aBHCHMMOCTH Beca Tejla B BOJIE OT oObeMa
MOTPYKEHHOU B KUJIKOCTh YaCTH TEJIa.

OnpeneneHue  BBITAIKUBAIONICH  CHIIBL, JEUCTBYIOIIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTh.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIOIIEH HA TEJIO B KUJKOCTH, OT MAaCChI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BhITATKUBAIOIIEH
CUJIbI, JICMCTBYIOIIEW Ha TEJIO B XKHUIKOCTH, OT OOBEeMa
MOrPY’KEHHOM B JKMAKOCTh YAaCTH Te€Ja U OT IUIOTHOCTH
YKUJIKOCTH.

KonctpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU
Y OIPEJICIICHUE €€ IPY30II0ABbEMHOCTH

4.10

duznueckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(EpHOTO
JIABJICHUS HA )KUBOW OpPTaHU3M, TUTABaHUE PHIO

4.11

TexHuueckue  yCTpOMCTBA:  COOOILIAIOIIMECS  COCYBI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIWYECKHM  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOM HAcCOC,
apeoMeTp

PABOTA, MOIIIHOCTb, DHEPT' A

5.1

Mexanudeckas paborta
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5.2 Mexannueckasi MOIIIHOCTh

53 [IpocThie MEXaHU3MBI: pbIyar, 0J0K, HAKJIOHHASI MJIOCKOCTh.
[IpaBuiiO paBHOBECHS pblUara

54 [IpumeneHue npaBuia paBHOBECHS pblyara K OJI0Ky

5.5 «3onotoe mpaBuio» MexaHuku. Kosdduiument noneznoro
JnercTBUs MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY
U TEXHUKE

5.6 [ToTeHUMaIbHAS YHEPTUH TEJIA, OIHATOTO HAJl 3EMIIEH

5.7 Kunernueckas sHeprus

5.8 [lonHass MexaHW4YecKas DJHEPrus. 3aKOH U3MEHEHUS
Y COXPAHEHUSI MEXaHUYECKON IHEPTUH

59 [IpakTryeckue pabOTHI:
OmnpeneneHue pabOThl CUJIBI TPEHHS TMPU PABHOMEPHOM
JBH>KCHUU TeJa MO0 TOPU30HTAIbHOM TOBEPXHOCTH.
HccnenoBanue ycimoBUil paBHOBECHS pblyara.
N3mepenne K11/ HakIIOHHOM MJIOCKOCTH.
N3yyeHune 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPIUU

5.10 Pu3nyecKue ABJIECHUS B IPUPOJIE: PblUary B TEJIE YEIOBEKA

5.11 TexHnueckue YCTPOWCTBA: pblyar, TOJIBUKHBIN

¥ HEMOJBIKHBIA OJIOKM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
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HpOBepﬂeMl:.Ie NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie TpeIMETHBIC PE3YJIbTAThl OCBOCHHUS OCHOBHOM
00pa3oBaTeILHOM MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa30BaHHS

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

paznuyaTh SBJIICHUS TIO0 OIKUCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (HU3NUYECKOE
SIBJICHHE

1.3

pacro3HaBaTh MPOSIBICHUE HW3YUYECHHBIX (DU3UUECKUX  SBICHUM
B OKpY’KalolieM MUpE, B TOM yucie (U3NUEeCKue SIBJICHUS B IPUPO/IE,
IIPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B YU4e€OHYIO, BBIICIISThH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUN

1.4

ONKCHIBATh M3YyYCHHbIC CBOWCTBA TeNl W (PU3MYECKUE SIBICHUS,
UCIIONIb3Ysl (PU3UYECKHE BEJIMYUHBI, TPU OMNHUCAHUU MPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HMCIOJB3YEMBIX  BEJIMYMH,
0003HaYeHUs U €TMHULIBI (PU3UYECKUX BEJIMUUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYI (U3HYECKYI0 BEIMYUHY C JAPYTHMH
BeTMYMHAMH, CTPOUTHh TpauKW  WM3YYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3UUYECKUE SIBJIICHUS W TPOIECCHI,
WCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYecKoe
BBIPAKCHUE

1.6

OOBSCHATH (U3UYECKUE TPOIIECCHl U CBOWCTBA TEI, B TOM YHUCIE
U B KOHTEKCTE CUTYyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIAITH TTPUYUHHO-CJIC/ICTBEHHBIC CBSI3H, CTPOHUTH OOBSICHEHHE
3 1-2 JIOrMYEeCKUX IIaroB C MOMOIIbIO 1—2 HM3y4YEeHHBIX CBOMCTBA
bU3NYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH

1.7

peliaTh pacyeTHbC 3aayu B 2 — 3 JCUCTBHS, MCIIOJb3YS 3aKOHBI
u  (HOpMyJIbl, CBSI3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE
aHaju3a yCJOBHUS 3a/laud 3alMUCBhIBATh KPAaTKOE YCJIOBHUE, BBISBIATH
HEJIOCTAaTOK JIaHHBIX JUIsl peNIeHUs 3ajadd, BBIOUPATh 3aKOHBI
u (GopMyJbl, HEOOXOJIUMBIE NIJIsi €€ PEIICHHs, MPOBOAUTH PacUeThl
W CpaBHUBATH TMOJYYEHHOE 3HaueHWE (UIUIECKON BEITMUIMHBI
C U3BECTHBIMU JAHHBIMU
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1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(U3NYECKUX METOI0B, UCIIOJIB3YS ONIMCAHUE UCCIIEIOBAHMS, BBIIEIATh
IIPOBEPSAEMOE MPEAIOI0KEHUE, OLEHUBATh IPABUIBHOCTD IOPSAIKA
IIPOBEJECHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

OPOBOAUTH ONBITHI MO HAOMIOAEHUIO  (DU3MUECKUX  SBICHHI
WM  (QU3NYECKUX CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSIEMbIC
NPEANoJIOKEHNUsA, CcoOUpaTh YCTAaHOBKY U3  IPEMJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XOJ1 OTIBITA U (DOPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATh MPSMbIE U3MEPEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
MU3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH

1.11

IPOBOAUTH  HUCCIIEJOBAaHHE 3aBUCHUMOCTH  OJHOW  (U3HYECKOM
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM TIPSIMBIX HM3MEPEHUM:
IUIAHUPOBAaTh HCCJE0OBaHUE, COOUpaTh YCTAHOBKY WU BBINOJIHSTH
U3MEpPEHHUs], cienys  NpPeIJOKEHHOMY  IUIaHy, (DUKCUPOBATH
pe3yabTaThl NOJYYEHHON 3aBUCHUMOCTU B BHJIE€ TaOJIUIl U TpadHKoB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBaAHHUS

1.12

OPOBOJAUTh  KOCBEHHbIE  H3MEpeHUs  (PU3MYECKUX  BEJIMYMH:
IUIAaHUPOBATHh U3MEPEHUS, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys IPEMIOKEHHOW WHCTPYKLUMH, W BBIYUCIATH 3HAYCHMUE
BEJINYUHBI

1.13

coOnofaTh  MpaBWia TEXHUKH  0O€30macHOCTH  mpu  paboTte
C J1abopaToOpHBIM 000PYIOBAHUEM

1.14

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX OMUCAHUA, UCHOJB3YS
3HaHHWSA O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIHUMBbIE
bu3nUecKue 3aKOHOMEPHOCTU

1.15

pacIio3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE
IpUOOPHI MO CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISATh CXEMBI
JNIEKTPUYECKUX LEeNed C MOCJIEI0BATEIbHBIM W  IapajuleIbHbIM
COCIMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble 00O3HA4YEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTh TPUMEPHl (HAXOIUTh WHPOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO UCTIOIh30BaHUS PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MpY OOpalieHruy ¢ MpudopamMu
U TEXHUYECKUMU  yCTPOWCTBAMH,  COXPAHEHHS  370POBBS
U COOJIIOJIEHUST HOPM 3KOJOTHYECKOTO TOBENCHHUS B OKpYKaroImen

cpene
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1.17

OCYIIECTBISATH TOUCK HH(POPMAIUN HUZUUECKOTO COJAEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOLIUXCS 3HAHWUM U IIyTEM CpPaBHEHHS
JIOTIONTHUTEIBHBIX HCTOYHHKOB BBIICIATh HHPOpPMAIMIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBOM MIIH MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TIPU  BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUi  HAy4HO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEp:KaHMs, CIPaBOYHbIC
MaTepualibl, pecypcbl ceth VIHTepHET; BIAIeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKUE YCTHBIC COOOIICHUS,
00061m1ass UHGOPMAITUI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOTO
CONepKaHMsl, B TOM 4YHCJIE IMyOJMYHO TPEICTABIATH PE3yJIbTAThI
MPOCKTHOW WJIM HCCICIOBATENbCKON ACATEIBHOCTH, TPH OTOM
IPAaMOTHO HCIIOJB30BaTh HM3YYEHHBIM MOHATUHWHBIA arapar Kypca
(bU3UKH, COMPOBOXKIATH BRICTYTUICHHE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUN YUYEOHBIX MPOEKTOB M HUCCIECNOBAaHUN (PU3UUECKUX
MPOLIECCOB pacHpeiessiTh O00SI3aHHOCTU B TPyINIE€ B COOTBETCTBUU
C TOCTaBJICHHBIMHM 33aJadyaMH, CJIEAUTh 3a BBIIOJIHEHUEM IJIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OILICHUBATH COOCTBEHHBIM
BKJIQJl B JECATEIBHOCTh TPYMIIbI, BBICTPAUBATH KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISSE TOTOBHOCTH Pa3peiiaTh KOH(PIUKTHI

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon Kon IIpoBepsieMble 37IEMEHTBI COAEPKAHUS
pa3nena | dBIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHr

CTpOEHMS BellecTBa. Macca u pa3Mepbl MoieKyd. OMNbITHI,
MOJATBEPXKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopenu TBEpIOro, )UIKOTO U Ta3000pa3HOTO COCTOSHUM
BemecTBa. Kpucrammuyeckue u aMopgHbIe Tena

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE I10JI0KEHUHN MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH

6.4 CmaurBaHUE U KalTWUIAPHBIC SIBJICHUS

6.5 TemnoBoe paclIMPEHUE U CKATUE
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6.6 Temneparypa. CBsizsb  TemmepaTypbl €O  CKOPOCTBIO
TEIJIOBOTO JIBH>KEHHMSI YaCTHUIL

6.7 Buytpennsis sueprusi. CrnocoObl MU3MEHEHHs] BHYTPEHHEU
DHEPTHUU: TerIonepeaada U CoOBepIIeHne padoTsl

6.8 Bunel Temuionepenadn: TEIUIONPOBOIHOCTb, KOHBEKIIMSA,
U3ITyYeHUe

6.9 KonnuecTBo TemnoThl. Y 1efIbHAs TEMIOEMKOCTh BEIIECTBA

6.10 TemmooOMeH W TemIOBOE€  paBHOBECHE.  YPpaBHEHHUE

TEIUIOBOTO Oajlanca

6.11 [InaBineHue M OTBEpACBAHUE KPUCTAUIMYECKUX BEIIECTB.
VYV nenpHasa TEII0TA IUIaBICHUS

6.12 [TapooOpazoBanue u konaeHcauus. Ucnapenue. Kunenue.
VYnenwbHas  Temsiota napooOpa3oBaHUS.  3aBUCHUMOCTD
TEeMIIepaTyphbl KUTIEHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BrnaxxHocTbh Bo3yxa

6.14 DHeprus TOIINBA. Y AebHas TEIJIOTa CTOPAHHUS

6.15 [Tpuniune!l padbotel TeroBbix aurareneil KI1/ rermmosoro
nsuraresid. TeruioBble ABUraTENd W 3alUTa OKPYXKAIOILIEH
Cpebl

6.16 3aKOH COXpPAaHEHMS W IPEBPAILLCHUS SHEPTUU B TEIJIOBBIX
npoueccax

6.17 [IpakTryeckue paboThI:

OnbIThl MO OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO
IIPUTSKEHUS.

OneITHl MO BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHOMN COJH
WJIM caxapa.

OnbITel IO HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta3oB,
KUIKOCTEW U TBEPABIX TEI.

Omnpenenenve AaBleHUs BO3yXa B OajUIOHE IITPUILIA.
OneITbl, JIEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  JaBJICHHUS
BO3JlyXa OT €ro 00beMa U HarpeBaHUs WA OXJIAXKICHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JJIMHBI
CTOJIOMKA JKHJIKOCTH B  TEPMOMETPHUYECKOW  TpyOKe
OT TEMIIEpaTypHI.

Habmionenne wm3MeHEHUS BHYTPEHHEH OJHEpPruM Tela
B pe3yJIbTaTe TEIIoNnepeiayd U paboThl BHEITHUX CHIL
HccnenoBanue sBJIEHUS TEIUIOOOMEHA MpPU CMEIIMBAHUU
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XOJIOJHOM Y TOPSTYEN BOJIBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOJOU
IIPU TEIUI00OMEHE C HarpeThIM METAJUIMYECKUM LIMIUHIPOM.
OmnpeneneHne  yIelbHOM ~ TEIUIOEMKOCTH  BELIECTBA.
HccenenoBanue nporecca UCapeHHus..

OmnpeneneHne OTHOCUTEIBHON BIIAKHOCTH BO3AYXa.
Omnpenenenre y1enbHON TEIUIOTHI IUIABJICHUS JIbJA

6.18 @u3nuecKkue SBICHHS B INPUPOAE: IOBEPXHOCTHOE
HATSDKEHUE U KaIWIISIPHBIC SBJICHUS B IPUPOAE, KPUCTAILIIBI
B npupoze, uziaydeHue CosHLA, 3aMep3aHHue BOJOEMOB,
MOpCKuUE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHEera

6.19 TexHudeckue  ycTpoWcCTBAa:  KalWULAPBI,  [PUMEpPBI

WCIIOJB30BaHUsl KPUCTAJUIOB, >KUAKOCTHBIM TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MHapoBas TypOWHA, JBUTATElb
BHYTPEHHETO CIOpPaHUs

SJIEKTPMYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnekTpu3anus Teil. J[Ba poJa 3JIeKTPUUYECKHUX 3apsAI0B

7.2 B3aumopneiictBue  3apsik€HHbIX Teln.  3akoH  Kysona
(3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBHUS 3apSOKEHHBIX  TeEll
OT BEJIMYUHBI 3aPSII0B U PACCTOSHUS MEXK]Y TEJIIAMH)

7.3 Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nons. [IpuHOMn Cyneprno3suuuu  AIEKTPUYECKUX  IOJICU
(Ha KaYEeCTBEHHOM YPOBHE)

74 Hocuremn  snexkTpuyeckux — 3apsaoB.  DJIEMEHTApHBIN
anexktpuueckuil 3apsia. Crtpoenue aroma. IIpoBogHUKH
U TUDJICKTPUKHU

7.5 3aKOH COXpaHEHUS JIEKTPUUYECKOTO 3apsiia

7.6 DNEeKTpUYECKUN TOK. Ycenosus CyLIECTBOBAHUSA
AIEKTPUYECKOro TOKa. ICTOYHUKH MTOCTOSIHHOTO TOKA

7.7 JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KUIKOCTSIX U razax

7.8 Onektpuyeckas uenb. Cuina  Toka.  DIEKTPUUYECKOE
HaIlpsKEHUE

7.9 ComnpoTuBiieHHE TPOBOJHHKA. YJIEIbHOE COMPOTUBIICHUE

BEIIIECTBA
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7.10 3akoH Oma Ji71s yJacTKa UEenH

7.11 [TocnenoBarensHOE u MapajuieIbHOE COEMHEHHUE
ITPOBOJIHUKOB

7.12 PaboTa 1 MOITHOCTb 3JEKTPUUECKOTO TOKa. 3akoH [[Koys-
Jlenra

7.13 DNeKTpUYEeCKHe 1EMu ¢ MOTPEOUTENH AIIEKTPUUECKOU
sHepruu B ObITy. KOopoTkoe 3ambikaHue

7.14 IlocTrostHabIe MarHuTel. B3amMoaelcTBHE  ITOCTOSHHBIX
MarHuTOB

7.15 MarunuTtHoe nosne. MarautHoe noJie 3eMJIu U €ro 3HaYeHue
IS KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOE TMOJE AIEKTPUYECKOTO TOKA.
[IpuMeHeHue FNEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBUE MAarHWTHOrO MOJII HA MNPOBOJHHUK C TOKOM.
DNEKTpOJIBUTaTellb MOCTOSIHHOTO TOKa. Vcmosib30BaHME
ANEKTPOABUTATENEH B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OnbiTel @apanes. SABIeHHUE 3IEKTPOMATrHUTHON WHIYKIIHUH.
[IpaBuno Jlenna

7.19 Onektporeneparop. CrocoObl TMOMYUYECHHS] DJICKTPUUYECKOU
SHEPTUU. DNEKTPOCTAHIIMUA Ha BO3OOHOBIISIEMBIX UCTOYHUKAX
SHEPTUU

7.20 [IpakTrueckue paboThI:

OneITEl IO HAOIIOJACHUIO SJICKTPU3AIMN TET HHIYKIIHCH
U TIPY COMTPUKOCHOBEHUH.

HccnenoBanue JICUCTBUS BIIEKTPUYECKOTO HOJIst
Ha TIPOBOJTHUKH U JUDJICKTPHKH.

COopka u mpoBepka pabOTHl DIEKTPUUECKOW  IIEeTH
MTOCTOSTHHOTO TOKA.

M3mepenne u peryaupoBaHKie CHITbI TOKA.

N3mepenne u peryinpoBaHre HAMPSHKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HMJYIIETO Yepe3
pE3UCTOp, OT CONPOTHUBICHUS] PE3UCTOPA U HANPSHKEHUS
Ha PEe3UCTOpeE.

OnpITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
COTMPOTHUBJICHUSI TPOBOJHUKA OT €r0 JJIWHBI, TLIOMIATU
MOTIEPEYHOTO CEYCHHS ¥ MaTepuara.
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[IpoBepka paBuiia CIIOKEHUS HaINpsLKeHUN
IIPU MOCTEA0BATEIbBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia AJigs CWIbl TOKa NPH MapajjieIbHOM
COETMHEHUH PE3UCTOPOB.

Ornpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UYIIETO Yepes
PE3UCTOP.

Omnpenenenue MOIIIHOCTH AIIEKTPUYECKOTO TOKa,
BBIJICIISIEMO Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIIYIIETO 4Yepe3
JAMIIOYKY, OT HAMPSKEHUS HAa HEH.

Onpenenenune KIIJ[ HarpeBatesns.

HccnenoBanre MarHUTHOTO B3aUMOJIEHUCTBUSL TOCTOSIHHBIX
MarHuTOB.

W3y4yeHne MarHuTHOTO TOJIS IIOCTOSTHHBIX MarHUTOB MPHU UX
00BETMHEHUU U Pa3JICIICHUN.

I/ICCJ'IGI[OBaHI/IC IIGfICTBHH QJICKTPHUICCKOT'O TOKa
Ha MAarHUTHYIO CTPCIIKY.
OHBITBI, ACMOHCTPHUPYIOIIHC 3aBUCHUMOCTD CHJIBI

B3aMMO/JICMCTBUS KaTYIIKKA C TOKOM U MarHuTa OT CHJIbI TOKA
Y HAIIPaBJICHUS TOKA B KaTYIIKE.

N3yuenue pAEWCTBUS MArHUTHOTO TIOJ HA IPOBOJHUK
C TOKOM.

KoHcTpynpoBaHnue u u3ydeHue paboThl JIEKTPOIBUTATEIIS.
N3mepenue KIIJ amekTpoaBUTraTeIbHONM YCTAHOBKH.

OnbITBl TIO KMCCIEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOM
WHIYKIWU: HCCJICIOBAHNEC W3MEHCHHUHU 3HAUCHMUS
Y HaIlpaBJICHUS UHIYKIIHOHHOIO TOKA

7.21 @u3NUeCKUe SABJICHUS B MPUPOJE: DIEKTPUUECKHUE SIBJICHUS
B arMmocepe, DIIEKTPUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMiH, Jpeld moaocoB, pojib MArHUTHOTO
TIOJISL ISl JKU3HU Ha 3eMJie, TTOJISIPHOE CUSTHUE

7.22 TexHudeckrue yCTpPOMCTBA: DJIEKTPOCKOIl, aMIepMeETp,
BOJITMETP, PEOCTAaT, CUETUUK DIIEKTPUUYECKOW SHEPIuH,
AIEKTPOOCBETUTEIILHBIE puOOPHI, HarpeBaTelIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
NPEIOXPAHUTENN,  DJIEKTPOMArHUT,  DJEKTPOJABUTATEINb
MOCTOSIHHOT'O TOKa, FTEHEPaTOp MOCTOSIHHOTO TOKA
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HpOBepﬂeMl:.Ie NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie TpeIMETHBIC PE3YJIbTAThl OCBOCHHUS OCHOBHOM
00pa3oBaTeILHOM MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa30BaHHS

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATHA

1.2

paznuyaTh SBJICHHUS TIO OINHUCAHUIO WX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (HU3NYECKOE
SIBJICHHE

1.3

pacro3HaBaTh MPOSBJICHUE HW3YUYCHHBIX (DU3UYECKUX  SIBJICHUU
B OKpY’KalolIeM MHUPE, B TOM YHUCII€ (PU3HUECKHUE SIBJICHUS B IPUPOJIC,
MIPU ATOM TEPEBOJUTH MPAKTUYECKYIO 3a/1auy B YU€OHYIO, BBIJICIATh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUN

1.4

ONKCHIBATh M3YyYCHHbIC CBOWCTBA TeNl W (PU3MYECKUE SIBICHUS,
UCIIONIb3Ysl (PU3UYECKHE BEJIMYUHBI, TPU OMNHUCAHUU MPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HMCIOJB3YEMBIX  BEJIMYMH,
0003HaYeHUs U €TMHULIBI (PU3UYECKUX BEJIMUUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYI (U3HYECKYI0 BEIMYUHY C JAPYTHMH
BeTMYMHAMH, CTPOUTHh TpauKW  WM3YYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3UUYECKUE SIBJIICHUS W TPOIECCHI,
WCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYecKoe
BBIPAKCHUE

1.6

OOBSCHATH (PU3MUYECKHE MPOLECChl M CBOWCTBAa TEJ, B TOM YHUCIE
U B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH MTPUUMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE
U3 2—3 JIOTMYECKUX IIAaroB C MOMOIIBI0 2—3 M3y4YEHHBIX CBOWCTBA
bU3NYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3anayd (ONUparoluecs Ha cuctemy u3z 2-3

ypaBHEHUH), WCHONB3yS 3aKOHBI H  (OPMYJIBI, CBSI3BIBAIOIINC
dbu3nueckue BENUYMHBI: HA OCHOBE aHalu3a YCJIOBHUS 3a/layu
3alUChIBaTh ~ KPAaTKOE€  YCIIOBHE,  BBISIBISITh  HEJOCTAIOIIME
Wi U30BITOUYHBIC JIaHHBIC, BHIOMpPATh 3aKOHBI U  (OPMYJIbI,

HGO6XOI[I/IMBIC J1 pClICHusA, HIPOBOAUTL PACUYCTbBI M OLCHUBATDH
PCAIUCTUYIHOCTD IMOJIYYCHHOT'O 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMHBI
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1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIA
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONMCAHUE UCCIIEIOBAHUS, BBIIETSATh
IIPOBEPSAEMOE TPEAINOI0KEHNE, OLECHUBATh NPABUIBHOCTH MOPSAJIKA
IIPOBEJCHUs MCCIENOBAaHUsA, JelaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB

1.9

IPOBOAUTH ONBITBI 1O HAOMIONEHUIO  (PU3NYECKUX  SIBJICHUHN
WM (PU3NIECKUX CBOWCTB TEJ: CAMOCTOSTEIBHO COOUPaTh YCTAaHOBKY
13 N30BITOYHOIO HAbOpa 000PyI0BaHUs, ONUCHIBATH XOJ1 OMBITA U €TI0
pe3ynbTaThl, GOPMYJIMPOBATH BHIBOIBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEPUI0 TPSMBIX H3MEPCHHH,
ompenesisisi CpellHee 3HAaueHHWE u3MepsieMoi BemnuuHbl ((HOKyCcHOE
paccTositHue cobOuparoiield JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (M3MEPUTEILHOTO MPrUdopa)

1.11

MPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH
C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN: IIJIAHUPOBATH UCCIIEI0BaHUE,
CaMOCTOATENILHO COOUpaTh YCTAHOBKY, (DUKCHPOBATh PE3yJbTAThI
MOJYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TaOIUIl
U Tpa(uKOB, JIeJIaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUss  (U3MYECKUX  BEIUYUH:
TJIAHUPOBATHh U3MEPEHHUSI, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY
M BBINOJHATh HW3MEPEHMS, CIEeAys MPEIJI0KEHHOW WHCTPYKIHUH,
BBIUHCIISITh 3HAYEHHWE BEIWYMHBI W AHAIU3UPOBATH IIOJYYEHHBIC
pe3yabTaThl C YYETOM 33JJaHHON MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnrofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pas3jindyaTb OCHOBHBLIC IIPU3HAKKW HN3YUYCHHBIX (1)I/ISI/I‘ICCKI/IX MO,Z[CJ'ICﬁZ
MaTcpuaJibHasa TOYKaA, a0COJIFOTHO TBEPAOC TCIIO, TOYCUHBIM MCTOYHUK
CBCTa, JIy4, TOHKasd JIMH34, IIJIaHCTapHasA MOJCJb aTOMad, HYKJIIOHHAsA
MOACIb aTOMHOI'O Apa

1.15

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS H3YUYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C ONOPOM HA MX ONMCAHHUs, HCIIOIB3Ys
3HaHMST O CBOMCTBaX (PU3WYECKUX SBJICHUH UM HEOOXOIUMBIE
¢buznyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMBI M CXEMaTUYHBIC PHCYHKH HM3yYEHHBIX
TEXHHUYECKUX YCTPOMCTB, MU3MEPHUTEITbHBIX nprOOpoB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MPH PEIICHUH YUEOHO-TIPAKTHUECKHUX
3aj1a4, ONTUYECKUE CXEMBbI JIJISl IOCTPOCHHS U300PaKCHUH B IJIOCKOM
3epKaJie U coOuparome JTmH3e
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1.17

MPUBOAUTh TPUMEPHl (HAXOIWUTh WHPOPMAINMIO O MpUMepax)
MPAKTHYECKOTO UCTIOIh30BAHUS GU3NUCCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HH JJI o0ecIiedeHus1 0€30MMacCHOCTH MPHU 0OpaIeHUH ¢ IPUOOpaAMHU
U TEXHUYCCKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBBS
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKpY’KaroIen
cpene

1.18

OCYUIIECTBJISATh MOUCK UHPOPMALIUU (PUZNYECKOTO COACPKAHUS B CETH
HHTepHET, CcaMOCTOSTENbHO (OPMYyIHpysl TOWUCKOBBIA  3aIpoc,
HaxXOJWThb MOYTH  ONPEAEIEHUS  JOCTOBEPHOCTH  IOJYyYEHHOU
uHpOpMalIMM HA OCHOBE HMEIOIIMXCSA 3HAHUM WU JIOTIOTHUTEIBHBIX
HMCTOYHUKOB

1.19

WCIOJB30BaTh TMpPH  BBIMOJHEHUM YUYEOHBIX 3aJlaHU  Hay4HO-
MONYJSIPHYIO JINTEPATYPY (PU3MUECKOTO COJEpKaHMs, CIPABOYHbBIC
Martepuanbl, pecypcel ceth HMHTEpHET; BIaaeTh IpUEMaMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMKN U3 OJTHON
3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

co3gaBaTh COOCTBEHHBIE THMCHBMEHHBIE W YCTHBIC COOOIICHHS
Ha OCHOBE WH(MOpPMAIMM U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO
ColepKaHMsl, TYOIMYHO TIPEACTABIATh PE3YIbTAaThl MPOCKTHOM
WM UCCJENOBATENLCKOW JIESITENIbHOCTH, TPH OTOM TPaMOTHO
MCIMOJIb30BaTh N3YUCHHBIN NOHATUINHBIN alllapaT u3y4yaeMoro pasena
GU3NKM W CONMPOBOXIATh BBICTYIICHHUE TPE3CHTAlMECd C yYEeTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3NUECKUX
MPOIIECCOB pacIpenensiTh 00SI3aHHOCTH B TPYMIE B COOTBETCTBHUH
C TIOCTAaBJICHHBIMHM 33Ja4yaMH, CJEIUTh 3a BBIIIOJHEHUEM ILUIAHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIBHOCTb TIPYINIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peiiaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon Kon [TpoBepsieMble AIIEMEHTBI COJIEPIKAHUS
pasnena | >3JIeMeHTa
8 MEXAHNWYECKUE SABJIEHUA
8.1 Mexanunueckoe aBuxeHue. MartepuanbHas Touka. Cucrema
oTcyeTa
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8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPAMOJIMHEVNHOE JBUKEHUE

8.4 HepaBHOoMmepHOE mpsMoJinHEHOE JBMKeHUE. CpenHss
M MIHOBEHHAas CKOpOCTb Te€ja TMpU HEPAaBHOMEPHOM
JBKCHUH

8.5 Yckopenue. PaBHOyCKOpEHHOE IPSIMOJIMHENHOE IBUKEHUE

8.6 CBoOoanoe nagenue. OnelTel I annies

8.7 PaBHOMEpHOE nBMKEHUE IO OKPY)KHOCTH. [leprnon n yacrtora
oOparieHus. JIunelinas 151 yIJIOBast CKOPOCTH.

LleHTpOCTpEMUTETHLHOE YCKOPEHHE

8.8 ITepBeiit 3aKk0H HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroToHa
8.11 [IpuHIMII CyTIEpIIO3ULIUU CHJT

8.12 Cuina ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHHS CKOJIbXEHUS, CHJIA TPEHHUS TTOKOS,
JIpyTH€ BUABI TPEHUS

8.14 Cuiia TSDKeCTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
CBOOOTHOTO TMaICHHUSI

8.15 Jsmxenue mianer Bokpyr Connua. IlepBasg kocmuueckas
CKOpoCThb. HeBecoMOCTh U nieperpysku

8.16 PaBHOBecue maTepualbHONW TOYKH. AOCOJIOTHO TBEPJOE
TENO
8.17 PaBHOBecHe TBEpAOro TeEnMa € 3aKPEIUICHHOW  OCBIO

BpanieHuss. MoMeHT criibl. LleHTp TsxecTn

8.18 Nmnyinbsce Tena. I3Menenue umnynsca. MIMnynsc Cuisl

8.19 3aKOH COXpaHEHHsI UMITyJIbCa

8.20 PeakTuBHOE NBMKEHHE

8.21 MexaHnnueckas paboTa ¥ MOIITHOCTh

8.22 Pabota cun TsokecTH, ynpyroctu, TpeHus. CBsi3b dHEpPrUu
U paboTHI

8.23 [loTeHuManpHas 3HEPIUs TN, MOAHATOrO HaJ TOBEPXHOCTHIO
e
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8.24

[loTeHIMaNbHAsA SJHEPT U CKATON IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIun

8.26

3aKOH COXpaHEHU MEXaHUYECKON SHEPTUn

8.27

[IpakTrueckue paboThI:

Omnpenenenne cpenHed CKOPOCTH CKOJBXKEHHs Opycka
VI IBUKCHHMS IIApPHUKa 110 HAKJIOHHOM MIO0CKOCTH.
OmnpeneneHve YCKOpPEHHMsI Tela TpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

Opu  PaBHOYCKOPEHHOM  JABI)KEHMH 0e3  HadalbHOU
CKOpOCTH.

[IpoBepka rumore3bl: €CIM MpPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTH ITyTH OTHOCSITCS KaK P
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBKEHUS
OT CHJIBI HOPMAJIBHOTO J1aBJICHUSI.

Omnpenenenue ko3hGUITMEHTa TPEHUS CKOJIbKECHUSI.
Onpenenenne KeCTKOCTH NPYKHUHBI.

Omnpenenenve pabOTHl CHIIBI TPEHUS TMPH PaBHOMEPHOM
JBMKCHHUH TeJa 10 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenre pabOThl CHUIIBI  YOPYTOCTH TIPH TMOABEME
rpy3a C HCIOJb30BAaHHUEM HEMOJBMKHOTO M TOJBIKHOTO
0JIOKOB

8.28

duznyeckue SBJICHUS B npupoac: IIPHUIIMBbBI W OTIINBBLI,
JABHKCHHUC IIJIAHCT ConHeunon CUCTCMbI, PCAKTHUBHOC
JABHKCHUEC JKUBBIX OPraHu3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUAOMETP, JaTYUKU
TMIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHMWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1 KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHU: PO/, HaCTOTa, aMIUIUTY 1A

9.2 MaremaTH4eCKU U IPYKUHHBIA MasTHUKH. [IpeBpaiienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH

93 3aryxatone KonebaHus. BbpiHyxneHHble — KoJIeOaHUS.

Pe3onanc
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94 Mexannueckue BOdHBL. (CBONCTBA MEXaHMYECKUX BOJIH.
[IpononbHBIE W TONEPEYHBIE BOJHBI. J[TMHA BOJHBI
U CKOPOCTh €€ pachHpoCTpaHEeHHs. MeXaHUYEeCKHUE BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKHUE BOJIHBI

9.5 3ByK. 'pOMKOCTB 1 BbICOTa 3BYKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u yabTpa3ByK

9.7 [IpakTuyeckue paboThI:
OnpeneneHue  4yacToTbl M mepuoja  KoJjeOaHHi
MaTeMaTUYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MepUoja KojieOaHUN NPy KUHHOTO
MasTHHUKA
WccnenoBanre  3aBUCUMOCTH  Tepuojia  KoJiebaHUM
MOABEIICHHOTO K HUTHU I'Ppy3a OT IJIMHBI HUTH.
Uccnenoanrie  3aBUCUMOCTH  TlepuoAa  KoJieOaHM
MPY>KMHHOTO MasTHUKA OT MacChl Irpy3a.
[IpoBepka HE3aBUCUMOCTH nepuoja KoJieOaHMit
rpy3a, I[OJBEIIEHHOTO0 K HUTU, OT Macchl TIpy3a
U KECTKOCTH MPY>KUHbI. 3MepeHre yCKopeHusi CBOOOTHOTO
MajeHus

9.8 dusnyeckrue SBICHUS B IMPUPOJEC: BOCIPHUITHE 3BYKOB
JKUBOTHBIMM,  3€MJIETPSICEHHE, CEMCMUYECKUE  BOJIHBI,
IlyHaMH, X0

9.9 TexHuueckue  yCTpOWCTBA:  3XOJIOT,  HMCIHOJIb30BAaHUE
yJbTpa3ByKa B ObITY U TEXHUKE

10 SJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHuTHOE TOJIe. JJIEKTPOMArHUTHBIE  BOJIHBIL.
CBoiicTBa JIEKTPOMArHUTHBIX BOJTH

10.2 [ITxana 31eKTPOMarHUTHHIX BOJIH

10.3 OnexkTpomMaruuTHas npupona cBera. (CKOpOCTh  CBeTa.
BosiHOBBIE CBOMCTBA CBETA

10.4 [IpakTrueckue paboThI:
N3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOHMIIBHOTO TenedoHa

10.5 dusnveckue SBJICHUS B IPUPOJIC: OMOJIOTHYECKOE JICHCTBHE

BUJIUMOTO,  yJIbTPA(QHUOJIETOBOTO U  PEHTTEHOBCKOIO
W3JTy4YECHUN
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10.6 Texunueckue yCTpOMCTBA: UCIIOJIb30BaHUE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHU A

11.1 JlyueBas monenb cBeta. MctouHnnku cBeTa

11.2 [IpsmosMHEITHOE pacpoCTpaHEHUE CBETA

11.3 Otpaxxenue cBeta. [mockoe 3epkano. 3aKkoH OTPaXKEHUS CBETa

11.4 [Ipenomnenue cBera. 3aKoH npenomieHus ceera. [lomHoe
BHYTPEHHEE OTPaKEHUE CBETA

11.5 JInnza. Xox aydeit B IMH3E

11.6 OnTtuueckass  cucrema  (¢oToamnmapara,  MHUKPOCKOIA
U TEJIECKOIA

11.7 ['ma3 KaKk  ONTHYECKas cucrema. bimm3opykocTh
U JaTbHO30PKOCTh

11.8 Paznoxenue Oenoro cBera B cnektp. OnbiTel HbioTOHA.
Clio)keHue CeKTpaIbHBIX LIBETOB. Jlucrepcus ceera

11.9 [IpakTrueckue paboThI:
HccnenoBanre 3aBUCMMOCTH yIjla OTPa)KEHHS CBETOBOTO
Jy4a OT yIJia MaJeHusl.
N3ydeHnne  XapakTepUCTUK  HM300pa)KEHUsI  MpeaMeTa
B IIJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCMMOCTH yIJla PEJIOMIICHHSI CBETOBOTO
Jy4a OT yrIJia MaJeHusl Ha TPAHULIE «BO3IYX — CTEKJIO».
[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPArOIIEH JTUH3HI.
OmnpeneneHue GOKYCHOTO PACCTOSIHUS M ONTUYECKOU CHUIIBI
coOuparoniei JTUH3HI.
OnBITHI TIO PA3JI0KEHUIO OETI0TO CBETA B CIICKT.
OnpITel MO BOCHPUSTHIO I[BETA MPEIMETOB TIPU  HX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIHTPHI

11.10 dusnueckue BIeHUs B npupoe: 3aTMenust CoHia u JIyHsl,
1[BeTa TEJI, ONTHYECKUE SIBJICHUS B atMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPaxK)

11.11 TexHuyeckue ycTponcTBa: OYKH, NEpHUCKOI, doToamnmnapar,
ONTUYECKHE CBETOBO/IbI

12 KBAHTOBBGBIE ABJIEHUA

12.1 OmnbiTel Pe3epdopaa u muianerapHas Mojaens aroma. Mojens

aroma bopa
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12.2 HNcnyckaHne # TOTJOIMIEHUWE CBEeTa aToMoM. KBaHTHI.
JInHenyaTeie CIEKTPhI

12.3 PagnoaktuBHOCTE. AJba-, 6eTa- 1 raMMa-U3TydeHUs

12.4 Crpoenune atomHoro sigpa. HykinoHHass Mozenb aTOMHOTO
sapa. M30Torsl

12.5 PamnoaktuBHbie npeBpameHus. llepmoxn momypacmama
aTOMHBIX SIIEP

12.6 SnepHble peakiuu. 3aKOHBl COXPAHEHHS  3apsIOBOTO
¥ MacCOBOT'0 YHCEll

12.7 DHeprus CBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakunm cuHTe3a u nenmeHus sanep. MctouHuku sHEepruun
ComnHna u 3Be3]1

12.9 Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYEHUN
Ha KMBbIE OPTaHU3MBbI

12.10 [IpakTrueckue paboThI:
Habmonenne  CIUIOMIHBIX M JIMHEWYaThIX  CHEKTPOB
U3ITyYEHUS.
HccnenoBaHue TPEeKOB: H3MEPEHUE DBHEPIUM  YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOorpadusim).
N3mepenne painoakTUBHOTO (oHA

12.11 @u3nueckue  SABJICHUS B NPUPOAE:  E€CTECTBEHHBIN
PaANOAKTUBHBIN (POH, KOCMUYECKUE JY4H, PaJMOAKTUBHOE
U3IIy4YECHHE IPUPOAHBIX MUHEPAJIOB, JeNCTBHE
PaZMOAKTUBHBIX U3JIyYeHUI Ha OPTaHU3M YeJIOBEKa

12.12 TexHu4ecKue yCTpOMCTBA: CIIEKTPOCKOI, UHIANBUYaJIbHbBIN

JI03UMeETp, KaMepa Buiibcona
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MEPEYEHDB (KOJJUP®UKATOP) PACIIPEAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3BOBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO ®U3UKE

JUist mpoBeeHHs OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMeHa Mo (u3uke (naiee —
OI'D mo ¢usuke) ucnonb3yercs nepedeHs (KoaudukaTop) mpoBepsieMbIx TpeOOBaHUM
K pe3yjbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeiIbHOI MPOrpaMMbl OCHOBHOI'O OOILEro
00pa30BaHUs U HJIEMEHTOB COZEPIKAHUS.

IIposepsiembie Ha OI'D no pusuke TPedOBAHUA K Pe3yIbTATAM OCBOCHUS OCHOBHOM
oOpa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yIbTaTaM 0a30BOr0
MIPOBEPSEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTrPaMMBbI
TpeOOBaHUS OCHOBHOT0 00111eT0 00pazoBanusi Ha ocHoBe PI'OC
1 [Tornmanue poau GU3HKK B HAYYHOU KAPTUHE MUPA;

chOpMHUPOBAHHOCTH OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
Y N03HABAEMOCTH SIBJICHUH MTPUPOJIBI, O POJIU IKCIIEpUMEHTA B U3BHUKE,
0 CUCTeMOO0Opa3yIoIiei poiiu GU3NKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUA, 00 HBOTIONMH (PU3NUECKUX 3HAHUN U UX POJIU
B LIECJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O BKJIAJE
POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIET0 MHUpPa, Pa3BUTUE TEXHUKHU
Y TEXHOJIOTUH

2 3HaHus O BUJAX Marepuu (BEIIECTBO U TMOJE), O JBUKEHUU KaK
croco0e CyI1ecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUH
CTPOEHHUSI BEUIECTBA, O (PU3UUYECKOW CYIIHOCTH SIBICHUU TPUPOABI
(MEXaHMYECKHX, TETIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE pa3inyaTh SBJICHHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (U3HUECKOE
SIBJICHUE;

yYMEHHE pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DH3NYECKUX SBICHUIN
B OKpPYXXaloIlleM MHpe, BBIICNAS UX CYIIECTBEHHbIE CBOWMCTBA
(MpU3HAKM)

3 Bilanenre ocHOBaMM MOHATUHMHOIO amIapara U CUMBOJIUYECKOTO
sA3bIKa (PU3UKHU M MCTIONB30BAHKUE UX JIJIS pEIIeHHs YUeOHBIX 3a7a4;
YMEHHUE XapaKTepu3oBaTb CBOMCTBAa Tell, (DU3UUYECKUE SIBICHHUSA
U TPOLECCHl, HCMONb3ysd (yHIAMEHTAJIbHBIE W 3MIUPHYECKUE
3aKOHBI
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YMeHue onuchiBaTh N3YUYCHHBLIC CBOMCTBA T€I U (1)I/ISI/III€CKI/I€ SBJICHHS,
HCIIOJIB3YA (bHSI/I‘IGCKI/IG BCIINYHHBI

Brnanenue oOCHOBaMM METOAOB HAy4YHOIO IIO3HAHHMS C Y4YETOM
COOJIIO/IEHU ITPaBUII OE30MACHOTO TPYAa:

HaOmoeHNe (U3NYECKUX SBICHUN: YMEHHE CaMOCTOSATEIbHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U3 JlaHHOro Habopa
000py10BaHUs IO UHCTPYKIIMH, OIIUCBIBATH X0/ OIIbITa U 3aIIUCHIBATH
€ro pe3yibTaThl, POPMYITUPOBATH BHIBOIBL;

MPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHHI (PU3MUECKUX BETUUHH:
YMEHHUE IUJJAaHUPOBATh H3MEPEHMs, CaMOCTOSATEIbHO COOUpAaTh
AKCIEPUMEHTAIBHYI0 ~ YCTAHOBKY IO HMHCTPYKIMH, BBIUUCIATH
3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATh IOJYUYECHHBIE PE3YJIbTAThI
C YYETOM 33JaHHOM MMOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUM;
IPOBEJEHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HMCCIEAOBAHUN;
CAMOCTOSITEJILHO ~ COOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY
U IPOBOJAWUTH HCCIENOBAHWE IO HWHCTPYKLUUH, NPEICTaBIATH
MOJIyYEHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIE TaOJMII
U TrpaduKOB, YUUTHIBATh IOTPEIIHOCTH, JEJaTb BBIBOABI IO
pe3yabpTaTaM UCCIEeI0BAHUS

[lonmmanue  XapaKTepHbIX  CBOWCTB  (pu3MYECKUX  Mojemei
(MaTepuangbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJIEIU CTPOCHHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aToMma,
HYKJIOHHAsE MOJENb aTOMHOIO Sapa) M YyMEHHE NPUMEHSITh HUX
JUTs1 OOBsICHEHUS (PU3UYECKUX TPOLIECCOB

YMeHne oOBICHATh (PU3NYECKUE TMPOIECChl U CBOWCTBA TEN, B TOM
YUCJIE M B KOHTEKCTE CHUTyalUdl MPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIATh NPUUYMHHO-CIIEACTBEHHBIE CBSI3H
U CTPOUTH OOBSICHEHUE C OTIOPOM Ha M3YUYEHHBIE CBOMCTBA (PHU3NIECKUX
SBJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH 1 MOJIENH

YMeHue pemarh pacueTHble 3adaud (Ha Oa3ze 2-3 ypaBHEHMI),
UCIIONB3YSl 3aKOHBI W (OPMYJIBI, CBS3bIBAIOIIME (PU3UUYECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3aMKCHIBATH KPATKOE YCIOBHE 3a/lauH,
BBISIBJISITH HENOCTAIOIIME JaHHbIC, BHIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEO0OXOAUMBIE JJI €€ PEIICHUs], UCTIOIb30BaTh CIIPABOYHbIE JIAHHBIE,
IPOBOANUTH pAcCyeTbl M OLIEHHWBATH PEATUCTUYHOCTH IOJyYEHHOTO
3HaYeHUs (PU3NUYECKON BEIMUYMHBI, YMEHHE OMPEIENATh Pa3MEPHOCTD
(u3MYECKON BETMYMHBI, IOTYYEHHON NPU PELIEHUH 3a1a4U

YMeHHEe XapakTepus3oBaTb IMPUHLMUIBLI  JEUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NMPUOOPOB, U MPOMBIILICHHBIX
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TEXHOJIOTUYECKUX IPOLIECCOB 110 MX ONMCAHMIO, WCIIOJIb3Ysl 3HAHUSA
O CBOICTBax (M3NYECKUX SBICHUH M HEOOXoIuMble (puU3HuecKue
3aKOHOMEPHOCTH

10

YMeHne  HUCHOJb30BaTh 3HAHUS O  (PU3MYECKUX  SIBICHHAX
B TOBCEJHEBHOM KH3HM 1  oOecrieyeHUs  0€30IacHOCTH
npu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU M TEXHUYECKHUMH
yCTpOMCTBAMM, COXpPAHEHHsS 3J0pOBbSI U COOJIOACHHS HOPM
HKOJIOTUYECKOTO IIOBEJICHUS B OKpYXKAIOIIEH cpene; MOHUMaHUe
HEOOXOJMMOCTH TMPUMEHEHUS TOCTKEHUN (PU3UKU U TEXHOJOTHIA
JUISl PallMOHAIBHOTO MPUPOIOIIOIb30BAHUS

11

OnpIT TOWCKA, TPeoOpa3oBaHUS W MPEICTABICHHUS HHPOPMAIIH
(GuU3NYECKOTO COACpKAHMUS C MCIOJIb30BAaHUEM HH(OPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH;

YMEHHE OLEHHMBATh JOCTOBEPHOCTh IMOJYYEHHOH HH(OpMALUU
Ha OCHOBE MMEIOIIUXCS 3HAHUH U JOTIOJHUTEIBHBIX HCTOUHUKOB;
YMEHHE HCII0JIb30BATh MIPU BBIIIOJHEHUH YUEOHBIX 3aJaHUIl HAyYHO-
HOIYJISIPHYIO JUTEpaTypy (PU3MUECKOTO COAEpKaHMsI, CIPaBOUYHbBIE
MaTepuabl, pecypchl cetn HTepHeT;

BIajieHue 0a30BbIMM HaBbIKAMU TNPeoOpa3oBaHusi HHGOPMAINH
U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyK; YMEHHE CO31aBaTh
COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHMS Ha OCHOBE
uHGOPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB

IlepedeHb 3JIeMEHTOB cOAep:KaHUS, TPOoBepsieMbIX HA OI'D no pusnke

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHMS
1 MEXAHUWYECKHWE ABJIEHUA
1.1 Mexanudeckoe aBWKEeHHME. MarepuaibHas Touka. Cucrema oTcyera.
OTHOCUTENBHOCTH ABUKECHUSA
1.2 PaBHOMepHOE M HepaBHOMEpHOE ABMKeHUE. Cpennsisa ckopocTb. Dopmyria
JUISL BBIYMCJIEHUS CPEAHEN CKOPOCTH:
S
v=_
4
1.3 PaBHOMepHOE PSIMOTMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa
OT BPEMEHU B CIIy4ae paBHOMEPHOT'O MPSAMOJUHEWNHOTO ABUKEHUS:
x(t) = xo + Vkt.
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I'padmku 3aBUCHMOCTH OT BpPEMEHH JIsi MPOEKIIMH CKOPOCTH, MPOCKINH
IIEPEMEILIECHNS, ITyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSMOJIUHEUHOM
JBAKECHAN

1.4 3aBUCUMOCTh KOOPJAMHATHI Te€JIa OT BPEMEHH B ClIydae paBHOYCKOPEHHOTO
IPSMOJIMHEHHOTO JIBUKCHUS
t2
x(O)=x,+vt+a, - .
2
DopMyJIbI IS MPOSKITUHU TIePEMEILICHHS, IPOCKIIUHA CKOPOCTH U MPOESKITNH
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM TMPSMOJIMHEHHOM JBHKECHUU:
t2
s(t)y=v,, t+a -,
2
v.()=v,, +a,-t,
ax(t) = const,
vax? — Vix? = 2axSx.
['padyiky 3aBUCUMOCTH OT BPEMEHHM JJI MPOEKIIMH YCKOPEHUS, MPOSKIINH
CKOPOCTHU, MPOCKIIUU TEPEMEIICHUS, KOOPJAUHATHI TIPU PABHOYCKOPEHHOM
MPSIMOJIMHEWMHOM JIBUYKEHUU
1.5 CBoboaHoe nagenne. GopMyIbl, ONMUCHIBarONEe CBOOOIHOE TAaJIEHUE Tella
10 BEpTUKAIIN (IBM)KCHHE TeJIa BHU3 WM BBEPX OTHOCUTEILHO MOBEPXHOCTH
3emumn). ['padiku 3aBUCHMOCTH OT BPEMEHH TSI MPOCKIIUHA yCKOPCHWS,
MPOEKIIMU CKOPOCTU W KOOPJAWHATHI MPU CBOOOJHOM TAJACHUM Tela
10 BEPTUKATIHN
1.6 CkopocTh paBHOMEPHOTO JIBHXKEHHS Teja MO OKpy:KHOCTU. HampaBiienue

CKOPOCTH.
dopMmyna 711 BBIYUCIEHUS CKOPOCTH Yepe3 PaINnyC OKPYKHOCTH H TIEPHUOJT
oOpareHus:

_2mR
—T -

v

[lenTpocTpeMurenbHOE yckopenue. HanmpaBieHne eHTpOCTPEMUTEIIBHOTO
yckopenusi. DopMmyna i BBIYUCICHUS YCKOPEHUS:

®dopMyia, CBA3bIBAIOLIAS IEPUO]] K YACTOTY OOpAICHHUS:
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1
v=_
T
1.7 Macca. I1moTHOCTh BemectBa. @opmyiia sl BBIYACIEHUS INIOTHOCTH:
m
pP=—
V
1.8 Cuna — BektopHas pusnueckas BenuuuHa. CiioxkeHue cui
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproTOHA
1.10 | Bropoii 3akoH HeroTOHA:
F=m-a.
CoHamnpaBlIeHHOCTh ~BEKTOpa YCKOPEHHMsSI Tela M BEKTOpa  CHIIbI,
JNEUCTBYIOIIEN HA TEJIO
1.11 | BzaumopgeiictBue Ten. Tperuii 3akoH HeroTOHA:
F =1,
1.12 | Tpenue nokos U TpeHHE CKOJIbKeHUs. Dopmyria i BBIYUCICHUS] MOTYJIS
CUJIbI TPEHUS CKOJIbKEHHUS:
F,=n-N
1.13 | lepopmanus Tena. Yupyrue u Heynpyrue aedopmanuu. 3aK0H yIpyrou
nedopmaruu (3aKoH ['yka):
F=k-Al
1.14 | BcemupHOE TATOTEHUE. 3aKOH BCEMUPHOTO TATOTEHUS:
F=g.Tn "
RZ
Cuna tspkecTH. Y CKOpeHre CBOOOIHOTO MaIeHuUS.
dopMmya 11 BBIYUCIICHUSI CUITBI TSKECTH BOJIM3H MOBEPXHOCTH 3EMITH:
F =mg.
JIBrkenne tutaHer BOKpyr ComHuoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynbce Tena — BEeKTOpHas (pu3nyeckasi BeIMYMHa.

p=my

NmMnynibe cucTemsl Te.
N3menenune nmnyisea. UMmyiibe cuisl
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1.16

3akoH COXpPaHCHUA UMITYJIbCA IJIA 3aMKHYTOﬁ CHUCTCMBI TCII:

=m,v, + m,v, =const.
V1 T myy, =Const

PeaxtnBHOE nBUXKEHIE

1.17

Mexannueckast pabora. @opmyiia 1715l BHIYUCIECHUS paOOThI CHIIBL:

A = Fs cosa.

Mexannueckass MOIITHOCTD:

A
N=_

t

1.18

Kunernueckas u IIOTCHIUAJIbHAA SHCPI'HA.
CDOpMyJ'Ia JJIA BBIYUCICHUA KUHETUYECKOMN OHCPIruu:

Ek:T.

Teopema 0 KHHETHYECKOW SHEPTUH.

CDOpMyJ'Ia JJIA BBIYMCIICHUS HOTGHHHaHBHOﬁ OHCPIuu TCJjia, MIOAHATOrO HAA

3eMJiei:;

E, = mgh

1.19

MexaHnueckas SHEPTUs:

E=E\ +E,.

3aKOH COXpaHEHusT MexXaHW4yeckod oHepruu. @Dopmyna i
COXpPAaHEHUSI MEXaHUUYECKON YJHEPTUH B OTCYTCTBUE CUJI TPEHUS:

3daKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HATTUYUH CUIIBI TPEHHUS

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M =Fl.

YcnoBue paBHOBECHS phlyara:

M1+M2+...:0.

[ToaBMKHBINA 1 HEMTOABMKHBINA OJIOKH.

T10JIC3HaA

KIIJ] mpoCTBIX MEXaHU3MOB, | =

3aTpadyeHHast
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1.21

JlaBieHue TBEpAOro Tena.
dopmyJia 11 BBIYUCICHUS JAaBJICHHS TBEPAOTO TeNa:

pP=—.
S

JlaBnenue raza. AtMocepHoe AaBiIeHHE.
['unpocTatryeckoe JaBieHUE BHYTPH KUTKOCTH.
dopMya 11 BBIYUCICHUS JaBICHUS BHYTPH KUJKOCTH:

P = Pgh+ Doy

1.22

3akoH [lackans. [ mapaBmuueckuil mpecc

1.23

3aKoH ApXI/IMe,Z[a. (DOPMYJIa I OIIPpCACIICHUA BI:ITaJIKI/IBaIOHleﬁ CHIJIBI,
IIGﬁCTBYI-OHIGﬁ Ha TCJIO, IIOI'PYKCHHOC B JKUJIKOCTDb WJIH I'a3:

FApx. = ng

VYcnosue mnaBanus tena. IlnaBanue CYIO0B U BO3YXOIIIIaBAHHC

1.24

Mexannueckue KojiebaHus. AMIUIMTYAA, MEPHOJI U YacToTa KoJjeOaHUM.
1
®dopMyia, CBSI3bIBaIOIAs YACTOTY U MIEPHOJ Koebanmii: V= _

T

1.25

MaremMatnueckuii ¥ TPYKUHHBIA MasTHUKH. lIpeBpamienue sHeprum
pU Kos1e0aTeIbHOM JBHKEHUN

1.26

3aryxatomue kosiebanus. Beinyknennsie konebanus. Pesonanc

1.27

Mexanunueckure BoJHbI. [IpoonbHbIE M TONIEpEYHbIEC BOJIHBL. [[JTMHA BOITHBI
Y CKOPOCTh PaCpPOCTPAHEHUS BOJIHBI:

A=v-T

1.28

3ByK. | poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHne 3ByKOBOM BOJIHBI HA TPAHULIE
aByx cpenl. MHdpa3Byk U yIbTpa3ByK

1.29

[IpakTuueckue paboThbl

W3mepenne cpeaHeil MIOTHOCTH BEIECTBA; ApXUMEIOBOM CHJIBI; KECTKOCTH
MIPY>KUHBI; K0P PUITMEHTA TPEHUS CKOJIBKEHUSI; paOOTHI CUIIBI TPEHUS, CHITBI
yIPYTOCTH; CPETHEN CKOPOCTH ABMKEHUS OpyCKa MO HAKIIOHHOM MJIOCKOCTH;
YCKOpEeHUs: OpycCKa MpW JBIKEHUH MO HAKJIOHHOW TUIOCKOCTH, YacTOTHI
U Tiepuojia KoJieOaHWN MaTeMaTUYeCKOTO MAasTHUKA; YacTOThl M TMEpPUOoja
KoJeOaHU MpYXKMHHOTO MasTHUKA, MOMEHTAa CHJIbl, JEHCTBYIOILETO
Ha pblyar; paboTbl CHIIBI YNPYTrOCTH NpPU TOABEME Tpy3a C IOMOIIBIO
HEMOJBIKHOTO OJi0Ka; paboThl CHUJIBI YOPYrOCTH NpU MOIBEME TIpy3a
C TIOMOIIBIO MOABUXKHOTO OJIOKA.

WccnenoBanue 3aBUCUMOCTH apXUMEAOBOW CUIIbI OT 00beMa NOrpyKEHHOM
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YacTH T€Ja U OT IUIOTHOCTH JKUJKOCTH; HE3aBHCHMOCTH BBITAJIIKUBAIOILIEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUS OT CUJIbl HOPMAJIBHOTO
JABJIEHUS W OT poJa MOBEPXHOCTH; CHJBI YIPYTOCTH, BO3HUKAIOIICH
B IIPYKHHE, OT CTENEHH eopMaluy IpyKUHBI; yCKOPEHHUs Opycka OT yriia
HaKJIOHA Hampapisgiolled; Mnepuoaa (4acToThl) KoJeOaHUN HUTSHOTO
MasTHUKa OT JIJIUHBI HUTH; TEpUOAa KOJeOaHUI MPY>KUHHOTO MasTHUKA
OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI; UCCIEAOBAHUE HE3aBUCHUMOCTH
Mepro/ia KoJeOaHuil HUTSIHOTO MAasiTHUKA OT MAcChl Ipy3a.

[IpoBepka ycnoBusl paBHOBECHSI pblyara

1.30

@u3nvecKue SABJICHUS B IPUPOJE: NPUMEPHI ABWKECHHS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOM U HEXKHMBOM IPUPOJE, IAEHUCTBUE CHUIIBI TPEHUS
B IIPUPOJAE U TEXHMKE, IPUIUBBI U OTJIUBBI, IBWKEHUE TUIaHET COJHEYHON
CUCTEMBI, PEAaKTUBHOE [BW)XCHUE >KHUBBIX OPraHU3MOB, DbIYard B TEIE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTOo AaBJICHUS HA dKUBOM OPraHu3M, IJIaBaHUE
pBIO, BOCHPUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3XO0

1.31

TexHuueckue ycTpoMCTBa: CIUAOMETP, JATUYMKH TIOJOKCHHSI, PACCTOSHUS
U YCKOPEHHMs, JUHAMOMETpP, TMOAIIUITHUKHU, PAKEThl, pblyar, MOABUKHBINA
U HEMOJBWKHBIN OJOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI
B ObITy, cooOmarmuecss COCyabl, YyCTPOWCTBO  BOAONPOBO/IA,
TUAPABINYECKUNA TIPECC, MaHOMETpP, OapoMeTp, BBICOTOMEp, IMOPIIHEBOU
HACOC, apeoMeTp, OXOJOT, HCIOJIb30BaHWE YJbTPa3Byka B OBITY
U TEXHUKE

TEIIJIOBBIE ABJIEHMA

2.1

OCHOBHBIC TIOJOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Mojienu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammmueckue u aMmopgHbIe Tena

2.2

HBmwkenne dyactui BemiecTBa. CBs3b  CKOPOCTH  JIBIDKEHHUS  YaCTHI]
¢ Temneparypoii. bpoynosckoe nBmwkenue, nuddy3us

23

CmauuBaHue 1 KallWJJIAPHBIC SABJICHUSA

24

TerioBoe paclIMpeHue U CKaThue

2.5

TennoBoe paBHOBECUE

2.6

BuyTpennss sneprus. Pabota u temsonepenaya Kak cocoObl M3MEHEHUs
BHYTPEHHEUN YHEPTUH

2.7

BI/II[BI TCILIONICPCAAYN: TCIIIOIIPOBOAHOCT, KOHBCKIUSA, U3JTYYCHHUC

2.8

HarpeBaHHe n  OXJaXACHUC TCII. KonnuuecTBO  TEIIOTHI. VY nenbHas
TCIITIOEMKOCTbD.
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Q=cm(t;—t))
29 3aKOH COXpaHEHHUsI SHEPTUH B TEIUIOBBIX ITpolleccax. Y paBHEHUE TEILIOBOTO
Oananca:
Q+Qx+..=0
2.10 | Acnapenue u xoHaeHcauus. MI3MeHeHUEe BHYTPEHHEN 3HEPTUU B MPOLIECCE
UCMIApEHUs] W KOHAEeHcaunu. KumeHue XUAKOCTU. YIelbHAas TEeIUIoTa
mapooOpazoBaHus:
1=2
m
2.11 | BmaxxHocTb BO3/1yxa
2.12 |IInaBnenwe ¥ KpucTaUM3anus. V3MeHeHHe BHYTPEHHEH SHEpPruu
IpU TUIABJICHUU U KPUCTAJUIM3ALUN. Y IETIbHAS TEIUIOTA IUIABJICHUS:
=2
m
2.13 | BHyTpeHHss 3HEprus CropaHusi TOIUIMBA. Y E€JIbHAas TEIIOTAa CrOPAHMS
TOIUINBA:
qg=_—
m
2.14 | Ilpunuuns! paboTsl TeruoBbix ABuratenei. KITJ TeroBoro apuraresns
2.15 | IIpakTudeckue paboThI
N3mepenne  ynenbHOM  TEMIOEMKOCTH  METAUIMYECKOro  IWJIUHJPA,
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM KOMHATHOM TEMIIEPATYPhI
(UKCHPOBaHHON MacChl, B KOTOPYIO OMYIIEH HArpeThliii IHIWHID;
KOJMYECTBA TEIUIOThI, OTJAHHOTO HAarpeThiM LIMJIMHIPOM, MOCJIE OIMyCKaHUs
€ro B BOJy KOMHAaTHOW TeMIEpaTypbl; OTHOCUTEIbHON BIAXKHOCTH BO3/lyXa;
yAEJIbHOMN TEIUIOTHI IJIABJIECHUS JIbJA.
HccnenoBanne M3MeHEHUs TEMIIEPATypbl BOABI MIPU PA3IUYHBIX YCIOBHSIX;
SBJICHUSI TEIUIOOOMEHa NpPHU CMEIIMBAaHUM XOJOIHOW W Topsyed BOJbI;
npolecca uCrapeHus
2.16 | ®uzuueckue SABICHHS B  OPUPOJIC:  TMOBEPXHOCTHOE  HATSXKEHUE
U KalnWUISpHbIEC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B MPUPOJE, U3ITyUECHUE
ConHua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHEesl, CHera
2.17 | TexHuyeckne YCTPOMCTBA: KaNWUIAPbI, IPUMEPBI  HCIIOJIb30BAHMUS

KPUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETp, AATUMK TEMIIepaTypbl, TEPMOC,
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CUCTCMA OTOIICHUA JOMOB, TUTPOMCTPLI, IICUXPOMCTD, ITapOBasid Typ6I/IHa,
ABUI'aTCJIb BHYTPCHHCT'O CIrOpPaHUA

OJIEKTPOMATI'HUTHBIE ABJIEHU A

3.1

Onextpuzanus Tei. /[Ba Bua s3NeKTpUUYECKUX 3apsaoB

3.2

B3aumogeiicTBue 3apspkeHHbIX Tel. 3akoH Kynona

33

3aKoH COXpPaHCHHUA SJICKTPUICCKOI'O 3apsaa

34

Dnektpuyeckoe nojie. HampsikeHHOCTh 3iekTpudeckoro mnoss. [MpuHiun
CYNEPIIO3UIINH JICKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnextpuyecknx 3apsaoB. [lelicTBHE AIEKTPUYECKOTO MO
Ha AJIEKTpUYECKUE 3apsiabl. [IpOBOJHUKH U JUAIIEKTPUKU

3.6

ITocTOSIHHBIN JIEKTPUYECKUM TOK. JlercTBUA anekTpuyeckoro Toka. Cuia
Toka. Hanpsioxenue.

;=1
t

3.7

DIeKTPUYECKOE COMTPOTHUBIICHUE. Y IEIbHOE DIIEKTPUIECKOE COMPOTUBIICHUE:

Rt
S

3.8

3akoH OMa 1S yyacTKa 3JIEKTPUUECKOM LeTH:

3.9

HOCJ’ICI[OB&TGJ'IBHOC COCAMHCHUC ITIPOBOIHHNKOB:

11=12;U=U1+U2;R=R1+R2.
HapannenLHoe COCANHCHUC IIPOBOIHHNKOB PABHOI'O COIIPOTHUBIICHUA:

R
U=U;I=1+1;R="_",
1 2 1 2 2

CwmelaHHbIe COeAMHEHUS TPOBOIHUKOB

3.10

Pabora n MOIIHOCTD JICKTPHUYCCKOI'0 TOKA.

A=U-1-t;P=U-"1I

3.11

3akoH />xoyns-JleHna:

Q:IZ.R.t
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3.12 | OmbIT Opcrena. MaraHuTHOE MOJ€ MPSMOro MPOBOJHUKA C TOKOM. JIMHUM
MAarHuTHOW WHIYKIIUU

3.13 | MarHuTHO€E MOJIe MOCTOSIHHOIO MarHuta. B3anmMoaencTBrue MOCTOSHHBIX
MarHuTOB

3.14 | JlelicTBre MarHUTHOIO MOJIsl HA TPOBOJIHUK C TOKOM

3.15 OmnbiTel @apajed. SABneHUE 2JIeKTPOMAarHUTHON MHAYKIMU. [IpaBuiio Jlenna

3.16 | [IpakTudeckue pabOThI
N3MepeHne BIEKTpUYECKOTO COMNPOTHUBICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

Hccnenoanne 3aBUCHUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE
(pe3ucTophl, JaMIlOYKa), OT HANpsDKEHUS Ha KOHIAX MPOBOJHUKA,
3aBUCHUMOCTH COMNPOTUBJICHUST OT JUIMHBI TMPOBOJHUKA, IUJIOMIAJAN €T0
MONEPEYHOr0 CEYEHUS U YAECITBHOTO COTPOTUBIICHUS.

IIpoBepka MpaBUIIa JUIS AJIEKTPUYECKOTO HaIpsKEHUS
MpU TMOCIEO0BATEIbHOM COCIMHEHUU TMPOBOJHUKOB; TMpaBWiIa JJIisl CHUJIBI
ANEKTPUYECKOTO TOKA MpPH NapajieIbHOM COEIUHEHUU IPOBOJAHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17 | ®uzuyeckue SBJICHUS B MPUPOJE: IICKTPUUECKHE SIBICHHS B aTtMocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE Toje 3eMiu, Jpend
MOJIFOCOB, POJb MAarHUTHOTO MOJA JJIA KU3HU Ha 3emie, MOJISPHOE
CUSIHUE

3.18 | TexHn4YeCcKHE yCTPOKCTBA: AIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUMK DJIEKTPUYECKON DSHEPruM, IIIEKTPOOCBETUTEIbHBIC TPHOOPHI,
HarpeBaTelbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEOXPAHUTEININ, DJICKTPOMArHUT, JJIEKTPOJBUraTesib MOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKa

3.19 | DnekTpomaruuTHble BoJHEI. [IIkaiia 31€KTpOMarHUTHBIX BOJIH

3.20 | JIyueBast moneinb cBeta. [IpsiMonuHeliHOE pacipOCTpaHEHUE CBETA

3.21 | 3akoH orpaxkeHus ceta. I1nockoe 3epkano

3.22 | [IpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 | llucniepcus cBera

3.24 | Jlunza. Xoxn jgydeid B JuH3e. DOKYyCHOE pacCTOsAHHME JUH3bI. OnTHyeckas
CUJIa JIUH3BIL:

D=1/F
3.25 | I'ma3 kak ontuueckas cucrema. Ontuueckue npudopsl
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3.26

[IpakTrueckue paboThbI

N3mepenrie onTHuecKoi CUilbl COOMpArOIIei TMH3bI; POKYCHOTO pacCTOSHUS
coOuparomieid JUH3bI (IO CBOWMCTBY paBEHCTBA pa3MEpOB MpeaMera
U W300pakeHWs, Korja TpeIMeT pacloJioKeH B JBOWHOM (okyce),
MOKa3aTesis MPEeJIOMIICHUS CTEKJIA.

UccnenoBanne CcBOMCTBA M300pa)K€HUs, IMOJIYYEHHOTO C TOMOIUIBIO
coOuparolen JUH3bL, U3MEHEHHS (POKYCHOTO PACCTOSIHUS IBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJOMIICHUS] CBETOBOTO Jiy4ya OT yIJla MaJeHUs
Ha TPaHMIIE «BO3AYX — CTEKIIO»

3.27

®usnueckue sABICHUS B npupone: 3atMeHuss CosHna m JIyHBI, nBeTa Tell,
ONTUYECKUE SBJIEHUS B aTMOc(epe (1BeT HeOa, pedpakius, paayra, MUpax)

3.28

TexHudyeckre yCTpOWCTBA: OYKH, MEPHUCKOI, (oToammapar, ONTHYECKUE
CBETOBO/IBI

KBAHTOBDGIE ABJIEHUA

4.1

PannoaktuBHOCTh. Anb(da-, 6eTa-, raMma-uznydeHusi. Peakiuu anbda-
u Oera-pacmnajga

4.2

OmneiTel Pezepdopna nmo paccesnuto anbda-dactuil. [lnanerapnas monens
aToMa

4.3

Cocra atomHOro siapa. M30torbl

4.4

[Iepuon nomypacraga aTOMHBIX IEp

4.5

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOI'O YUCEI

4.6

dusnueckue SBICHUS B TMPHUPOJIC: €CTECTBEHHBINM pPaJMOaKTUBHBIA (HOH,
KOCMUYECKHE JIy4YH, PAAUOAKTUBHOE W3JIyYEHUE IMPUPOJIHBIX MUHEPAJOB,
JNEUCTBUE PAMOAKTUBHBIX U3yYEHU HA OPTaHU3M YEJI0OBEKa

4.7

TexHuuecKkue yCTpOWCTBA: CHEKTPOCKON, WHIAWBUAYAJIbHBIA JIO3UMETD,
KaMepa BuiibCoHa, siiepHast SJHepreTuKa
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