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IosicHuTeIbHAS 3anMCcKA
[Iporpamma no gu3rke Ha ypoBHE OCHOBHOT'O 00I1IETr0 00pa30BaHUs COCTABJICHA HA
OCHOBE IOJIOKEHUH 1 TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0230BOM YpOBHE
OCHOBHOM 00pa3zoBaTebHOM nporpammsl, peactaBieHHbx B @PI'OC OO0, a Takxe ¢
yuéroM (enepaibHON paboyeil mporpaMMbl BocuTanus U KoHuenuu npemnojaBanust
yuebHoro npeamera «Duzukay.
Copeprxanue mporpaMMel 1o (GU3MKe HaIMPaBJIeHO Ha (POpMHUpOBaHHE
€CTECTBEHHO-HAYYHOUW rpaMOTHOCTH 00YYarOIIUXCsl M OPraHU3aIUIo U3yueHus: GU3uku Ha
JesITeIbHOCTHOM ocHOBE. B mporpamme mo ¢pu3nke yIuTHIBAIOTCS BO3MOXKHOCTH YI€OHOTO
npeameTa B peanuzanuu TpedoBanuii ®I'OC OOO k miaHUPyEeMbIM JTMYHOCTHBIM U
MeTanpeIMETHBIM pe3yJIbTaTaM 00YUEeHHUs], a TAKKE MEKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHU.
[IporpamMma 1o pusmMke ycTaHaBIMBAECT paclpeesieHne yueOHOro MaTepuaia rno rojam
o0yueHus (1Mo Kj1accam), mpeajiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE PAa3BUTHS MPEAMETHOTO COJEPKAaHUSA U yUETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUarOIMXCH.
[Iporpamma o usuke pazpaboTaHa ¢ METbI0 OKa3aHUSI METOINYECKON MTOMOIIU YIUTEIIO
B CO3/IaHUU paboYeil mporpaMMbl IO y4eOHOMY MPEIMETY.
®u3zuKa SBIASETCA CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHU, N3y4aeMbIX
XUMUeH, Ouooruei, acTpoHoMueH 1 pu3nyecko reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYIO KapTUHY MHUPa, IPEIOCTABIIECT Hauboiee ssCHbIe 00pa3iibl
NPUMEHEHHS HAyYHOT0 METO/A MMO3HAHUS, TO €CTh CII0CO0a MOTYYEHHs! TOCTOBEPHBIX
3HAHUU O MUpE.
Opna u3 rJ1aBHBIX 33724 PU3NYECKOr0 00pa30BaHus B CTPYKTYpe o01Iero o0pa3oBaHus
COCTOMT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U UHTEpEca K HayKe y
00yJarommxcs.
Nzyuenne pusznku Ha 6a30BOM YpOBHE MPEIOIaraeT OBIaIcHUE CIEAYIONUMHU

KOMIICTCHTHOCTAMMU, XaPaAKTCPUIYIOIIUMU CCTCCTBCHHO-HAYYHYIO I'PAaMOTHOCTD!:



Hay4YHO OOBSCHSATH SIBJICHMUS,

OLICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIICOBAHUS; UHTEPIPETUPOBATH
JaHHBIE U HCIIOJIB30BaTh HAyYHBIE JOKA3aTEIbCTBA

JUTSL TIOJTyYEHUSL BBIBOJOBY.

enu nzydenust GU3uKu:

pUOOpETEHNE UHTEPECA U CTPEMIIEHUS 00YYarOIMXCsl K HAYYHOMY M3YUYEHUIO IPUPOIBI,
Pa3BUTHE X MHTEUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METO/IE MMO3HAHUS U (OPMUPOBAHUE
UCCIIEI0BATEIBCKOIO0 OTHOWIECHUS K OKPY KAIOIUM SIBJIICHUSM;

(hopMHpOBaHNHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHsI OCHOB CTPOCHHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupOBaHUE NIPECTABICHUN O posi (PU3UKH JIJISl pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJOTUI;

pa3BUTHE NPEJCTABICHNN O BOBMOXKHBIX chepax Oyayieit npopeccuoHaIbHON
NEeATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JalbHENIIEMY 00YYEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTukeHHne ITUX Lesel MPorpaMMBbl 1o (PU3MKE Ha YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHNe 3HaHUM O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUUECKHX, TETIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN OMNUChIBaTh M OOBACHATH (U3UYECKUE SBIICHHUS C
MCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHH;

OCBOEHME METOJIOB PELIEHUS MPOCTEUILINX PACUETHBIX 33/1a4 C UCIOJIb30BAHUEM
¢bu3znueckux Mozene, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0JaTh MPUPOIHBIC IBJICHUS U BBITIOJIHATH OIBITHI, JJAOOPATOPHBIE
pabOThI ¥ SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUSI C UCIIOIB30BAHUEM U3MEPUTEIIbHBIX
pHUOOPOB;

OCBOEHHE NMPUEMOB pabOThI ¢ HHGOpMaLIUe GU3MIECKOTO COJEPKAHUs, BKITIOUYast
MH(}OpPMAIUIO O COBPEMEHHBIX JOCTUKEHUSAX (PU3UKH, AHAIIU3 U KPUTHYECKOE OLIEHUBAHUE

uHpopmanuu;



3HAKOMCTBO €O cdepamu mpodeccuoHATBbHON AESTENbHOCTH, CBSI3aHHBIMU C
(U3UKOH, 1 COBPEMEHHBIMHU TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha IOCTHKCHUSIX (PU3NUECKON
HayKH.
Ha u3yuenue ¢puszuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOI'O OOIIEr0o 00pa30BaHUs
oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieqr0), B 8 kiaacce — 68 gacoB (2
yaca B Hezlelo), B 9 kitacce — 102 ygaca (3 gaca B HeJIeio).
[IpennaraemMslii B mporpamMme mo Gpu3uke nepeueHsb J1adbopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, yUUTEINb JejlaeT BEIOOp MPOBEACHUS J1aOOpaTOPHBIX padboT
Y OTBITOB C YYETOM MHIMBUIYATbHBIX OCOOEHHOCTEH 00YyUaroIuXCsl, CIIMCKa
AKCIIEPUMEHTAIBHBIX 3a/IaHUM, TPEAJIaraéMbIX B paMKaX OCHOBHOT'O I'OCYJIapCTBEHHOTO
pK3aMeHa 1o (Pu3MKe.

Conepxxkanue 00y4eHust
7 KIIACC
Paznen 1. ®usuka u €€ posp B IO3HAHUU OKPY>KAIOIIET0 MUpa
®u3uka — Hayka o npupoe. SABneHns npupoasl. PU3NYECKUE SBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.
duznueckue BennunHbl. M3mepenue ¢puznuecknx BennuuH. Ousznyeckue mpuoopsl.
[TorpemHocts n3MepeHnii Mex1yHapoHasi CUCTEMa €IUHUIL.
Kak ¢usuka u apyrue ectecTBEeHHbIE HAYKU U3Yy4aloT Mpupoy. EcTecTBeHHO-HAyUHbIT
METO/1 MMO3HAHMS: HAOJI0/IeHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIBUKEHUE THIIOTES,
AKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 00BsICHEHNE HA0II0gaeMoro siBieHus. Onucanue
(U3UYECKUX SIBJICHHUM C TOMOIIBIO MOJIEIICH.
JleMoHcTpanuu
MexaHnueckue, TEMI0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUSL.
duznueckre MpruOOPkI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM M IIU(PPOBHIM
pUOOPOM.
JlaGopatopHbie pabOThI M OIIBITHI
Onpenenenre UEHbI IeJEHUs IIKaJIbl U3MEPUTENLHOTO prubdopa. M3MepeHue paccTosHUM.
N3mepenne o0bEMa )KUIKOCTH U TBEpAOTO Tena. OnpeneseHue pa3MepoB MalbIX TeJl.

N3mepenue temrieparypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUMKA



TeMIepaTyphbl.

IIpoBeneHue rccnenoBaHus Mo MPOBEPKE TUIIOTE3bI: NALHOCTD MOJIETA IAPUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YUeM 0OJIbIlIe BHICOTA MTyCKa.

Paznen 2. [lepBoHavanbHbIe CBEAECHUS O CTPOCHHUH BEILIECTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, T0KA3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JIBi>xkeHue yacTull BemecTBa. CBs3b CKOPOCTH JABUKEHUS YACTUIL C TEMIIEPATypPOH.
bpoynoBckoe nBmwkenne, nuddysus. BzanmoaencTBre 4acTUIl BEIIECTBA: IPUTHKECHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIIECTBA: CTPOCHUE Ta30B, KUJKOCTEH U TBEPABIX
(KpUCTaIITMYECKUX ) Tell. B3auMOCBs3b MEX]Ty CBOMCTBAMH BEUIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJIBI.

JleMOoHCTpauuu

Ha6nronenue 6poyHoBckoro apmxenus. Habmonenue nuddysun.

Hab6nronenue SABJICHUM,  OOBACHSIOMIUXCS NPUTHKEHUEM WU OTTAJIKUBAHUEM
YacTHIl BEIIECTBA.

JlaGopatopHbie pabOThI U OTBITHI

OreHka 1ruaMeTpa aToMa METOJIOM PAOB (C UCTIONIB30BaHueM (GoTorpaduii). ONbITH 11O
HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. JIBmokeHue U B3aUMOACHCTBHE TEl

Mexanunueckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JBUKeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. Pacu€Tr myTH U BpEMEHU IBUKEHUS.
SBneHue uHepIMU. 3aKOH HEpLMHU. B3anmoaelicTBrEe Tl Kak TPUYMHA U3MEHECHUS
CKOPOCTH ABWKEHHMS Tesl. Macca kak Mepa nHepTHOCTH Teja. [InoTHocTh BemecTBa. CBS3b
MJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B eIMHUIIE 00bEMA BEIIECTBA.

Cuita kak XxapakTepHuCTHKa B3auMoiecTBUs Tel. Cuia yrpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETpa. SABJIeHHUE TSATOTEeHUs U cuiia TshkecTd. Cuiia

TAKCCTU HA APYTUX IIJIAHCTAaxX. Bec Tenma. HeBecomocts. CrioxxeHnue CHUJI, HAIIPpaBJICHHBIX



1o oJHOM npsimoil. PaBHoaelcTBytoas cuil. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
1okosi. TpeHue B MpUPOAE U TEXHUKE.

JlemoHcTpanuu

Ha6nronenue MmexaHnueckoro IBMKEeHUs Tena. M3MepeHne cKopocTH MpsSMOIMHEHHOTO
nBrkeHusl. HaOmroieHne siBeHrsI HHEPIIUH.

HaGnronenue n3MeHeHusi CKOpoCTH Mpu B3auMoeicTBuu Tei. CpaBHEHUE Macc 10
B3aNMOJECHUCTBUIO TEI.

CrnoxxeHue CHJl, HAlIPaBJICHHBIX 110 OJTHOM IPSIMO.

JlaGopatopHbie pabOThI U OIBITHI

Ornpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapUKa B )KUIKOCTH, MOJICIIH
AIEKTPUUECKOTO aBTOMOOMIIS U TaK Jiajiee).

Omnpenenenue cpenHe CKOPOCTH CKOJIbKEHUS OpycKa WM IapuKa M0 HAKJIOHHON
TTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnBIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD PacTshKeHUs (iepopMaliuu) Ipy>KUHbI OT
MIPUJIOKECHHOU CUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT BEca Teja U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiienue TBEPABIX TEJI, )KUJIKOCTEH U Ta30B

JlaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYEHUS JaBiieHus. J[aBiaeHue raza. 3aBUCUMOCTD
JaBJICHUs Ta3a OT 00bEMa, TemnepaTypsl. [lepenada napieHus: TBEPALIMU TEIAMU,
KUIKOCTSIMU U ra3amu. 3akoH [lackans. [TneBMaTnyeckre MalmHbl. 3aBUCUMOCTD
JABJICHUSI )KUIKOCTHU OT riyOuHsl. ['uapocrarudeckuii mapanokc. CooOiaromniecs
cocyasl. [ 'napaBamyeckue MeXaHU3MBbl.

Atmocdepa 3emun 1 atmochepHoe naBieHue. [[puunHb CyecTBOBaHUS BO3AYIITHOM
o6omouku 3emau. OnbiT Toppuuemm. M3mepenne atMochepHOTo  JaBJICHHUS.
3aBUCHMOCTBH aTMOC(EPHOTO JIAaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s
M3MEpEHUs aTMOC(EPHOTO JaBICHUS.

JleficTBUE KMAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTakuBaromnas (apxumeaosa)

cuna. 3akoH Apxumena. [TnaBanue ten. BozgyxomiaBanue.



JlemoHcTpanuu

3aBUCHUMOCTB AABJICHMS ras3a oT TeMiepaTypsl. [lepenaua qaBieHus KUAKOCTBIO U Fa30M.
Coobmatromuecs cocynbl. ['uapasnuueckuii mpecc.

[IposiBieHue necTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJa U IJIOTHOCTH
AKUJTKOCTH.

PaBeHCTBO BRITATKHBAIOIIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcnoBue — 1iaBaHMSA  TeN: IUIABAHWE WIM  IIOIPYXKEHHETEN B 3aBUCHMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TEJa U )KUAKOCTH.

JlabopatopHbie pabOThI U OTBITHI

HccnenoBanne 3aBUCHUMOCTH Beca Tela B BoJe OT 0OBbEMaA MOTPYKEHHOMU B
KUJKOCTb YaCTH TeJa.

Ornpenenenne BBITAIKUBAIOIIEN CUIIbL, JEUCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B )KUIAKOCTb.
IIpoBepka HE3aBUCUMOCTM BBITAJIKHUBAIOLIEH CHJIBI, JIEUCTBYIOLIEH Ha TEJO B
KHUIKOCTH, OT MacChl TeNa.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKUBAIOIIECH CHJIIBI, JEHCTBYIOIIEH HA TEJIO
B ’KHJIKOCTH, OT 00BbEMa MOTrpyKEHHOM B JKUAKOCTh YaCTH Te€Ja U OT IJIOTHOCTHU KHUJIKOCTH.
KoncTpynpoBanne apeoMeTpa Wiy KOHCTPYUPOBAHUE JIOAKU U ONIPEACIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnen 5. PaGoTa 1 MOIIHOCTB. DHEprus

Mexanuueckast padota. MOLIHOCTb.

[IpocTeie MexaHU3MBIL: pblYar, 0JI0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBECHS pbluara.
[IpumeHeHure paBuiia paBHOBECHS pblyara K 0J10Ky. «3010Toe npaBuio» Mexanuku. KI1/]
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunetndeckas u noteHuuaibHas sHeprus. [Ipespamienue
OJIHOTO BMJa MEXaHUYECKOM SJHEPTUH B APYTOW. 3aKOH COXPAHEHUsI DHEPTUN B MEXAHUKE.
JleMOHCTpauuu

[IprmMepbl TPOCTBHIX MEXAHU3MOB.

JlaGopatopHbie pabOThI U OTBITHI

Onpenenenue paboTHhI CUJIBI TPEHHUS IIPY  PABHOMEPHOM JIBUKEHUUTEIIA 110



TOPU30HTAIBHON NOBEPXHOCTH.
HccenenoBanue ycioBril paBHOBECHS pblyara.
N3mepenue KIIJ[ HakIOHHOM MJIIOCKOCTH.

HSY‘IGHI/Ie 3dKOHAa COXPAHCHUA MEXaHUYECKOU OHCPI'UH.

8 KJIIACC

Pa3pnen 6. TennoBele ABICHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOpHH CTPOCHHMS BenlecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKYI. OTBITHI, IOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Monenu TBEpAOTO, )KUIKOTO U ra3000pa3HOro cocTosHui BeulecTBa. Kpucrannuueckue u
amop¢Hsbie Tena. OObsICHEHHE CBOMCTB Ira3oB, )KUJIKOCTEH 1 TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKON Teoprr. CMaulMBaHUE U KalWJUISIPHBIE SIBJICHUS.
TeruioBoe paciimpeHue u cxaTue.

Temneparypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YaCTHII.
Buytpennss sneprusi. CnocoObl ”3BMEHEHUS! BHYTPEHHEHN dHEpruu: Temionepeaada u
coBepluieHHne paboThl. Bupl Terionepeaaun: TEIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUYEHUE.
KonuyecTBo TemnoThl. Y aenbHas TEMI0EMKOCTh BelecTBa. Termioo0MeH 1 TETI0OBOE
paBHOBecHe. YpaBHEHUE TeIIOBOro Oananca. [lnaBnenue u orBepaeBanue
KpUCTaJUIMYECKUX BEIIECTB. Y IenbHas TeruioTa riasnenus. [lapoodpazoBanue u
koHjeHcanus. Ucnapenue. Kunenue. Y aenbHas Temiota napooOpazoBaHus. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxuocTts Bo3myxa.

OHeprus TOIIMBA. Y AeNbHAs TEIUIOTA CTOPaHUSI.

[Tpuntuner padots! TeruioBbix apuratesneit KI1/] termioBoro neurarens. TernmoBsie
JIBUTATEJIN Y 3aIUTa OKPYKAIOIIEU CPEIBI.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

JleMoHCTpauuu

Hab6ntonenue 6poyHoBckoro apxkenus. Habmonenue nuddysum.

Habmronenue sBIIeHH CMauyMBaHKS U KaMMILIAPHBIX sABJIeHu. HabmroaeHne TermoBoro



pacuIMpeHus Tell.
3menenue naBiaeHuss Tra3a MpU  HU3MEHEHUU 00BEMa 1 HarpeBaHUM WU
OXJIQXKICHUH.
[TpaBwiia u3mMepenus Temieparypsl. Busl Temionepenayn.
Oxnak/ieHne Ipy COBEPUICHUH PAaOOTHI.
HarpeBanue npu coBepiieHuU padboThl BHEIIHUMU cujiaMu. CpaBHEHHUE TETUIOEMKOCTEH
Pa3TNYHBIX BEIIECTB.
Hab6nronenue xumenws.
Hab0mronenune nocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moenu TEeIIOBBIX JIBUTATEIICH.
JlaGopatopHbie pabOThI M OIBITHI
OMBITEI IO OOHAPYKEHUIO ISUCTBUS CUIT MOJICKYJISIPHOTO MPUTSHKEHUS. OIIBITHI 11O
BBIPAIIMBAHUIO KPHCTAUIOB ITOBAPEHHOM COJIM MJIM caxapa.
OnbITEI IO HAOJIOICHUIO TEINIOBOT'O PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJ.
OrnpeneneHue JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHHUS BO3/IyXa OT €ro o0béMa u



HarpeBaHUs WA OXJIAKICHHUS.

IIpoBepka TrHUNOTE3bl JMHEMHOW 3aBHCUMOCTH JUTAHBI CTOJIOMKAXKUIKOCTH
B TEPMOMETPUYECKOMN TPyOKEe OT TEMIIEPaTypHhI.

Hab6nronenue n3MeHenust BHyTpEeHHEH SHEPTUU Teja B pe3yJibTaTe TeIuionepeaadu u
pabOTHI BHEITHUX CHIL.

UccnenoBanue siBjeHUs TEMI00OMEHA MPU CMEITMBAHUN XOJIOHON U TOPSYEH BOJIBI.
OnpeneneHre KOIMYECTBa TEIUIOThI, MOJIYYEHHOTO BOJIOM Opy  TEIIO0OMEHE C
HarpeThiM METAJUIMYECKUM [IWIMHAPOM.

Ornpenenenue yaenbHON TENI0EMKOCTH BelecTBa. MccnenoBanne npouecca nCnapeHusl.
Ornpenenenne OTHOCUTEIBRHOM BIIAXKHOCTU BO3ayxa. OnpeneneHue yaeabHON TETIOThI
IIJIaBJICHUS JIBJIA.

Pasznen 7. DnekTpuuecKre U MAarHUTHBIE SIBJICHUS

DnexkTpu3anms Ten. [[Ba poaa aneKTpuyecKuX 3apsaaoB. BzanMmoaencTBue 3apsKEHHbIX
ten. 3akoH KysoHa (3aBUCMMOCTB CHIIBI B3aMMOICHCTBHS 3aPSHKEHHBIX TEJI OT BEITMYHUHBI
3apsAJI0B U PACCTOSHUSA MEXKY TEJIaMu).

Onexrpuyeckoe nose. Hanpspk€HHOCTD 3neKTprudeckoro nods. I Ipuniun cynepno3unun
AIIEKTPUYECKHUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexrpuyeckux 3apsaoB. DJIEMEHTAPHBIN dJIEKTpUdecKuii 3apsaa. Ctpoenue
atoma. [IpOBOTHUKY M TUAIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.
DIIEKTPUYECKHUM TOK. Y CIIOBUS CYILIECTBOBAHUSA JIEKTPUUECKOTO ToKa. IcTOuHMKM
MOCTOSIHHOTO TOKA. JIeHCTBHUS 3IEKTPUUECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE).
DNEKTPUYECKUNA TOK B KUIKOCTSX U ras3ax.

OnexkTpuueckas nenb. Cuiia Toka. JnekTpuueckoe HanpspkeHue. ConpoTUBIICHHE
IIPOBOJIHUKA. Y IEJIbHOE CONIPOTUBIIEHNE BelecTBA. 3aKOH OMa I yd4acTKa LEnu.
ITocnenoBarenbHOE M NTApaUIEIbBHOE COEANHEHUE ITPOBOIHUKOB.

PaboTa 1 MOLTHOCTbH 3JEKTPUUYECKOTO TOKa. 3akoH J[xoyns—JIeHia. DnekTpuueckue Henu
Y TIOTpeOUTENH IEKTPUUIECKOM sHepruu B ObITy. KopoTkoe 3ambIkaHUE.

[TocTossHHBIE MAarHUTHI. B3aMMOIENCTBHUE TOCTOSIHHBIX MArHUTOB. MarHuTHOE IOJIE.
MarauTtHoe nojie 3eMJIM U €ro 3Ha4YeHUe IS AKU3HU Ha 3emie. OnbIT Ipcrena.MarautHoe

T10JI€ BJIEKTPUYECKOTO TOKA. [ [puMeHeHne 2IeKTpPOMarauToB B TEXHUKE. JlericTBre
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MAarHMTHOTO MOJISl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb TOCTOSHHOTO TOKA.
Hcnonp30BaHne DNIEKTPOABUTATENEM B TEXHHYECKMX  YCTPOMCTBAaX W Ha
TpaHCIIOPTE.

Onbitel @apanes. SIBneHue aneKTpoMaraiuTHoM HHAYKIMK. [IpaBuio Jlenua.
Onektporeneparop. CrocoObl MOTYUYEHHS JIEKTPUUECKONU SHEPTUU. DIEKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

JleMoHcTpanuu

DJneKTpU3aius Tel.

JIBa poJia SNIEKTPUUECKHUX 3apsA0B U B3AMMOJEHCTBUE 3aPSKEHHBIX TE. Y CTPOMCTBO U
JNEUCTBUE IEKTPOCKOTA.

DJIeKTpoCcTaTU4eCKasi MHAYKIIUS.

3aKOH COXpAaHEHUS JICKTPUUECKUX 3aps0B. [[pOBOAHUKYN U TUDJICKTPUKH.
MoaenupoBaHr€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIA. ICTOUYHHKN MOCTOSIHHOTO TOKA.
JIeiCTBUS DIEKTPUUECKOTO TOKA. DJIEKTPUUECKUN TOK B )KUJAKOCTU. ["a30BbIN paspsij.
N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenue 3JIeKTpUYeCcKoro HampsKeHus BOJIbTMETPOM. Peoctar u Mmarasux
COINPOTUBJICHUU.

BzaumojeiicTBre MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHHEe HEBO3MOXXHOCTH Pa3JICJICHUS TTOJIOCOB MaruuTa. MoaeanpoBaHue
MarHuTHBIX T10JICH TTOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlelicTBHE MAarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATENL MTOCTOSHHOTO
TOKa.

Uccnenosanue sBICHUS 3JIEKTPOMAarHUTHOW UHAYKIMU. OnbiTel @apanes.
3aBUCHUMOCTD HAMPABJIECHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHMUSI.
DJIEKTpOreHepaTop MOCTOSIHHOIO TOKA.

JlabopatopHbie pabOThI U OTBITHI

OnbITel IO HAOIOACHUIO JIEKTPU3ALUU TEJI MHIYKIIMEH U TTPU CONPUKOCHOBEHUH.

UccnenoBanue neiicTBUS 3JIEKTPUUECKOTO OIS HA MPOBOJIHUKYU U AudJIeKTpuku. COopka
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U MpOBEpKa padOThI ANEKTPUUYECKOM LIETIH TOCTOSSHHOTO TOKA.

N3mepenne u perympoBaHue cuibl TOKa. M3Mepenue u peryampoBaHue HaNpsHKEHUS.

HccnenoBanue  3aBUCHMOCTH CWJIBI TOKA, UAYIIErOo  4epe3 PE3UCTOp, OT

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTOCONIPOTUBIICHUS

IIPOBOJHUKA OT €T0 JUIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHU U MaTepHaIa.

IIpoBepka npaBuia CIOKEHUS HAIIPSHKEHUN MPH ITOCIEA0BATEILHOM COCAMHEHNH IBYX

PE3UCTOPOB.

IIpoBepka nmpaBuiIa JUIsi CUIIBI TOKA MPU NMapaJUIEIbHOM COEMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTHY IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBane  3aBUCUMOCTH CUJIBl TOKA, UAYIIETO  4Yepe3 JIaMIIOUKY,

OT HANPsHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanre MarHuTHOTO B3aWUMOICUCTBUS IIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MArHUTOB MPU UX O0BEIUHEHUH U Pa3JICICHUN.

HccenenoBanne neMCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh CUJIbl B3aMMOJIEVICTBUSA
KATYILIKU C TOKOM ¥ MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUs TOKA B KAaTYILKE.

N3ydenne nercTBUsI MAarHUTHOTO TOJISl HAa MTPOBOAHUK ¢ TOKOM. KoHCTpyHnpoBanue u

u3ydeHue padoThl 3IEKTPOIBUTaTENS.

N3smepenue KIIJI asekTpoaBUrareibHONM yCTaHOBKH.

OMNBITHI IO UCCIIETOBAHUIO SABJIEHUS AJIEKTPOMAarHUTHOM MHIYKIIUU: UCCIIEOBAHNE

W3MEHCHMUI 3HAUYCHUS U HaIIPpaBJICHUA MHAYKIIHMOHHOI'O TOKaA.

9 KJIACC

Pa3znen 8. Mexannueckue sIBICHHUS

Mexannueckoe aBmxeHne. MarepuanbHas Touka. CucrteMa orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO IBHKEHU. PaBHOMEpHOE NPAMOJIMHENHOE ABUKEeHNHE. HepaBHOMEpHOE

HpﬂMOHHHeﬁHOC JABHKCHHC. CpeI[HHSI N MI'HOBCHHAsA CKOPOCTH TCJia IIPpU HCPABHOMCPHOM
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JBH)KCHUU.

Yckopenue. PaBHOyckopeHHOE TipsiMoSIMHEHOE IBIKeHHE. CBOOOHOE MMaieHNe.
OmnbiTel ['anunes.

PaBHOMepHOE ABMKEHHUE MO OKpY>KHOCTH. [leproy U 4actoTta oOparieHus.

JIuHeiHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

ITepBsiii 3akoH HptoToHa. Bropou 3akon Hetotona. Tperuii 3akoH HeroToHa.

[IpyHIMI Cynepno3unn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS
MOKOS1, IPYTHE BUABI TPEHUS.

Cuita TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MMaJICHHUS.
JIBmxenue miaHeT Bokpyr Connua. [lepBas kocMuueckas ckopoctb. HeBecoMocTs u
[IEPErpy3KH.

PaBHOBecue MaTepuanbHON TOUKU. AOCOIOTHO TBEPO0E Teyno. PaBHOBecHe TBEPAOTO Tela
C 3aKpEIUIEHHOM OCBhIO BpalieHus. MomeHT cuibl. LIeHTp TsxecTu.

Nmnynece Tena. U3menenne umiynsca. MIMImynsce criibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckasi pabota 1 MOIHOCTh. PaboTa cun Tspkectu, ynpyroctu, Tpenus. CBs3b
SHepruu u padbotel. [loTeHManbHas Y3HEPTUs TeJa, MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIH.
IToreHuunanbHas 3HEPrus cxKatou npyxkuHel. Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

JleMoHcTpanuu

Hab6nronenne MexaHMuecKoro JIBIKEHUSI Tella OTHOCUTEIILHO Pa3HbBIX Tell OTCUéTa.
CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJTHOTO U TOTO K€ T€Ia OTHOCUTEIIBHO Pa3HbIX
TEJ OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUXKEHUS. ccnenoBanne
MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

HaGnronenue nBmxeHMs Tela 1Mo OKPYKHOCTH.

Habmronenue MEXAHUYECKUX  SIBJICHUW, MPOUCXOAAIINX B CHUCTEME
orcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO

KaOuHeTa PU3MKH.
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3aBUCUMOCTh YCKOPEHMS TeJla OT MACChI TeJa U JCUCTBYIOIIEH HA HETO CUJIBL.
HaGnronenue paBeHCTBA CHIT TIPU B3aMMOICHCTBHUH TEII.

N3MeHeHne Beca Tena npu yCKOpEeHHOM JBMKeHUHU. [lepenayda nummnynbsca npu
B3aMMOJICICTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMIyJibca MPU HEYIPYTOM B3aUMOICUCTBHM.

CoxpaHeHHe UMITyJIbCca P a0COJIFOTHO yIpyroM B3auMmozeiicteuu. Habmronenue
PEaKTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUYECKON dHEPTHH IIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHNEeMEXaHUYECKOMN SHEPTUU pyd JBWXKEHUM Tela T0J JCUCTBUEM
MIPYKUHBI.

JlaGopatopHbie pabOThI M OIBITHI

KoncTpyrpoBaHue TpakTa JJisl pa3roHa v JajIbHEHIIIEro paBHOMEPHOIO JIBU)KEHUS [IapUKa
WJIU TEJIEHKKH.

Onpenenenue cpenHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS [IapUKa 110
HAKJIOHHOU INIOCKOCTH.

Ornpenenenue yCKOpeHuUs Telia Py PaBHOYCKOPEHHOM JIBH>KEHUH IO HAKIIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHU TIPH PABHOYCKOPEHHOM JIBHXKEHUU 0€3
HAYJILHON CKOPOCTH.

[TpoBepka rumoTessl: €CM MPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH
IyTH OTHOCSITCA KaK PsAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHHU
OJINHAKOBBI.

Hccnenoanne 3aBUCUMOCTH CUJTbI TPEHUS CKOJIbKEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Omnpenenenue kodhdumpieHTa TpeHus cKoabxkeHus. OnpeneneHue )KECTKOCTH MPY>KUHBI.
Omnpenenenue paboThI CUJIBI TPEHHUS Ipu  PaBHOMEPHOM JBHOKEHUH
TeJla M0 TOPU30HTAIBHOW MOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI YIIPYTOCTH NMPHU MOTBEME IPy3a C UCTIOTb30BaHUEM
HETIOJIB>KHOTO Y TIOJIBUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS SHEPTUH.
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Pa3znen 9. Mexannueckue KojaeOaHus U BOJIHBI

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMIL: IEPUO, YACTOTA,
aMIUIMTya. MaTemMaTH4ecKui ¥ NPy KUHHBIM MasTHUKU. [I[peBpalienne snepruu npu
K0JIE0ATEIbHOM JIBU’KEHUU.

3aryxaromue konebanus. Beinyxenusie konebanus. Pezonanc. Mexanndeckue BOJIHBI.
CBolicTBa MEXaHMUYECKUX BOJIH. [IpoaoapHbIE U ITONIepeYHbIe BOJIHBL. J[JIMHA BOIHBI U
CKOPOCTBb €€ pacrnpoCTpaHeHus. MexaHndecKrue BOJIHbI B TBEPAOM TEJE, CEUCMUYECKHE
BOJIHBI.

3ByK. ' poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3Byk U ynbTpa3BYK.
JleMoHCcTpanuu

Habmoienue xosnebanuii Tei noa AeHCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGumtoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJeOaHH U pe3oHaHca. PacripocTpaneHre MpoI0IbHbIX U
NOTNEepeYHbIX BOJIH (Ha Mojenu). HaOmroaeHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHUMN PE30OHAHC.

JlaGopatopHbie pabOThI ¥ OIIBITHI

Omnpenenenre 4acToThl U epuoJia KosuedaHuil MareMaTuyeckoro MaatHuka. Onpenenenue
4acTOTHI M Mepruoja KojieOaHUM MPYKUHHOTO MasiTHUKa VcciienoBaHue 3aBUCUMOCTH
nepuoja KojaebaHui MoABEICHHOTO K HUTH Ipy3a

OT JIJIMHBI HUTH.

HccnenoBanne  3aBUCUMOCTH nepuoja  KoJeOaHWil MpY>KWHHOTO MasgTHHUKA OT
Macchl Ipys3a.

[IpoBepka HE3aBUCUMOCTH MEpUO/ia KOJeOaHMil rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl
rpy3a.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD nepuosa KojaeOaHui IPYXKUHHOTO
MasgTHHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Paznien 10. DnekTpoMarHuTHOE TOJIE M 3JIEKTPOMArHUTHBIE BOJTHBI
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DIEeKTPOMarHuTHOE ToJIe. DNEeKTPOMarHUTHBIE  BOJIHBI. CaoiicTBa
DJIeKTpOMarHuTHBIX BoJH. [llkama  3JeKTpOMarHUTHBIX  BOJIH. Vcronp30BaHue
ANEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3HU.
DnekTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.
JlemoHcTpanuu
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH. BOJTHOBBIE CBOMCTBA CBETA.
JlabopatopHbie pabOThI U OTBITHI
N3yuyenune cBONCTB AIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeledoHa.
Paznen 11. CBeTOBEIE IBJIEHUA
JIyueBas moznens ceera. Microunuku ceera. [IpsmonnHeitHoe pacpoCcTpaHEeHUe CBETA.
3armenus Connua u JIynsl. Otpakenue ceerta. [1nockoe 3epkano. 3aKkoH OTpakKeHUs
CBETA.
IIpenominenue ceera. 3aK0H npeaoMiieHus cBeTa. [1oJHOe BHYTpEHHEE OTPaKEHUE CBETA.
Hcnonp30BaHne MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
JIunza. Xox myuelt B tuH3e. OnTrueckas cucremMa goroanmnapara, MUKpOCKONa U
Teseckona. 1'a3 kak onrudeckas cucrema. biam3opykocTs U JaIbHO30PKOCT.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. ClioKeHUE CEKTPaIbHBIX IIBETOB.
Jucnepcus csera.
JleMoHcTpanuu
[IpsamonuHeliHOe pacnpocTpaneHne cBeTa. OTpaKeHue CBETa.
[Tomy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3epkaiax. [Ipenomienue
CBETA.
OnrTuueckuii CBETOBOI.
Xon ydeit B coOuparorieit imnaze. X0 JIydeil B paccenBaromiei JIMH3e.
[Tonyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.
[Tpuntun geicTBus doToanmapara, MUKpOCKOTA U TeJleckora. Moiens riasa.
Pasnoxenue 6e5oro cBera B CIEeKTp.
[Tomyyenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1IBETOB.

JlaGopatopHbie pabOTHI ¥ OIIBITHI
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Hccnenoanne 3aBUCUMOCTH yTIJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJia MaJICHHUS.
H3ydeHnne xapakTepuCTUK U300pakeHUs IPeIMEeTa B INIOCKOM 3epKalie.

Hccnenoanue 3aBUCUMOCTH yTJIa MPEJTIOMIIEHUSI CBETOBOTO JIy4a OT yrjia MaJicHHs Ha
TPaHULE «BO3IYX—CTEKIIO.

[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOMPAFOIICH JIMH3HI.

Onpenenenne (HOKYCHOTO pacCTOSHUS U ONTHYECKON CHITbI coOuparonieit InH3bl. OMbITHI
10 Pa3JIOKEHUIO OEJIOro CBETA B CIIEKTP.

OnbITEI IO BOCOPUSITHUIO 1IBETA MIPEIMETOB MPU UX HAOIIOJICHUM Yepe3 IBETOBBIC
(UIBTPHI.

Pa3nen 12. KBanToBBIE ABIIEHUS

Omnsitel Pesepdopaa u mnanerapHas mojiens atoma. Mozens aroma bopa.

HcnyckaHue U norjioiieHre cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.
PannoaktuBHOCTH. Allba-, 6eTa- U ramma-usiydeHus. CTpoeHre aTOMHOTO si/Ipa.
Hyxkiionnas moaens atomHoro siapa. M3otonsl. PagnoaktuBHeie npepamieHus. [lepron
noJypacnaaa aTOMHBIX sJEp.

SAnepHbie peakuuy. 3aKOHBI COXPaHEHUS 3apsI0OBOTO M MACCOBOI'O YMCEI. DHEPTHUs CBS3U
aTOMHBIX siiep. CBA3b Macchl U dHEpruu. Peakuuu cuHTe3a u aeieHusd saep. ICTOuHuKu
sHeprun ConHua u 3BE31.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIC OPTaHU3MBI.
JleMoHcTpanuu

CrekTpsl u3ydeHus u noryomieHus. CeKTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/ia.

Hab6nronenue tpekoB B kamepe Bunbcona. Paborta cu€éTurka HOHU3UPYIOIIHUX U3ITyYECHHM.
Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

JlaGopatopHbie pabOThI M OIIBITHI

HaOnronenue CrjiomHbpIX ¥ JIMHEHYAThIX CIIEKTPOB U3ITyYCHUS.

Uccnenosanue TpekoB: U3MEPEHHUE SHEPTUN YACTHUIIBI [0 TOPMO3HOMY MYTH (I10
doTorpadusim).

N3mepenne paguoakTUBHOTO (poHa.

[ToBTOpUTENBEHO-00001IAIOIINK MOTYJIb
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[ToBTOpUTENHEHO-00001IAIOIINIA MOAYIIh TIPEIHA3HAUEH /ISl CUCTEMATU3alluU U
00001IIeHHsI PEMETHOTO COJICPIKAHMS M OTBITA IEATCILHOCTH, MPUOOPETEHHOTO TIPH
U3YYEHHUH BCEro Kypca GU3HKH, a TAKXKE 7151 TOATOTOBKU K OCHOBHOMY
rocyJapCTBEHHOMY AK3aMeHy 1Mo (pU3uKe JUisi 00y4daroImuxcs, BHIOPABIIUX ATOT yUeOHBIH
MPEIMET.

[Ipu n3ydyeHnn TaHHOTO MOAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAECTCS JOCTUKEHUE MTPEIMETHBIX U
MeTaIpeAMETHBIX TUTAHUPYEMBIX PE3YJIbTaTOB 00y4ueHUs, (hopMupyercs
€CTECTBEHHO-HAY4YHAasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIICIOBAHHUS SIBJIICHUI
MIPUPOJIbl U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (DU3NUYECKUE SBJICHMUS,

IIPUMEHSS TIOJIyUYCHHBIE 3HAHUsI, pEeIIaTh 3aa4, B TOM YHCJIE KAUECTBEHHBIE U
AKCIIEPUMEHTAJIBHBIE.

[TpuHIMNIMATBEHO JEATENBHOCTHBIN XapAKTEP TAHHOTO pa3zena Peaanu3yeTcs 3a CUET TOro,
YTO 00yYaroluecs BBITIOJHSIOT 3a/IaHus, B KOTOPBIX UM Mpe/IaraeTcs:

Ha OCHOBE IMOJYUYCHHBIX 3HAHUN PacClo3HABaTh U HAYYHO OOBACHATH (DU3NUECKUE SBJICHUS
B OKPY2Karolle IIPUPOE U ITOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (DU3NUECKUX SIBJICHUHN, B TOM YUCIIE JJIS
MPOBEPKHU TUIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB,;

OOBSACHSITH HAYYHBIE OCHOBBI HAU00JIEE€ BAKHBIX IOCTHXKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOT0 UCITOIb30BaHMS PA3IMYHBIX ICTOYHUKOB SHEPTUHA HA OCHOBE

3aKOHa IMPEBpalllCHUA U COXpPAHCHHUA BCEX N3BCCTHBIX BUJOB OHCPIUH.
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Ilnanupyemble pe3yJibTaThl
Nzyuenne pus3nku Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHUS HAMIPABIEHO HA
JOCTIKEHUE JTMYHOCTHBIX, METAIPEIMETHBIX U PEAMETHBIX 00pa30BaTeIbHBIX

pE3yNbTaTOB.

JIM4HOCTHBIE pe3yIbTaThI

B pesynbTaTe n3ydenust pu3NKU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus y
oOyuarotierocs OyayT cpopMUpOBaHbI CICIYIONINE TMYHOCTHBIE PE3YJIbTaThl B YACTH:
NaTPUOTUYECKOTO BOCIIUTAHUS:

MPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pu3nueckoit
HayKU;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DUZHKOB;
IPaXIAHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:

TOTOBHOCTh K aKTUBHOMY yYacTHIO B OOCYXJEHUU OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JIOCTHKEHUMN (PU3HKY;
OCO3HAaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MPHUHIUIIOB B JIEATEIIBHOCTH YYEHOTO;
ACTETUYECKOTO BOCITUTAHUS:

BOCIIPUSITHE ICTETUYECKUX KAUECTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;

IIEHHOCTH HAYYHOT'O MO3HAHUS:

OCO3HAHUE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYpPHIL;

pa3BUTHE HAYYHOU JIIOO03HATETLHOCTH, UHTEPECA K UCCIIEA0BATEIbCKON IEATEIbHOCTH;
(hopMHUpPOBaHUSI KYJIBTYPHI 3I0POBbSI K SMOIIMOHAIBHOTO OJIaronoIyqus:

OCO3HaHME IEHHOCTU 0e30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BXKHOCTHU MpaBujI 0€30MacHOro MOBE/ICHUS Ha TPAaHCIIOPTE, Ha 10porax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYOBAaHUEM B JOMAIIIHUX yCIOBUSAX;
c(hopMHUPOBAHHOCTh HaBbIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAaKOTO
e TpaBa y APyroro 4ejaoBeKa;

TPYyAOBOTO BOCIIMTAHUA:
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aKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 3a7a4 (B paMKax ceMbU, 00pa30BaTeNbHON
OpraHu3alliu, TOpoJia, Kpas) TEXHOJIOTUYECKON U COLMaIbHOI HAITPaBIEHHOCTH,
TPEOYIOIIUX B TOM YUCIE U (U3HMUECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (PU3UKOM;
AKOJIOTMYECKOTO BOCTTUTAHUSA:

OpHMEHTalUs Ha MpUMEHEHNe (PU3NUECKUX 3HAHUMN JJI pelIeHus 3a7a4 B 00JIacTH
OKpY’KaroIIEel Cpe/ibl, INIAHUPOBAHUS TTIOCTYIKOB U OLIEHKU UX BO3MOKHBIX TTOCJIECICTBUN
JUISL OKPYIKAIOIIEH CPEIb;

OCO3HaHMe ria00aJIbHOTO XapaKTepa HIKOJIOTHYECKUX MPoOJieM U yTeH UX pelleHus;
aJanTaluyi K U3MEHSIOMIMMCS YCIOBUSAM COLIMATIBHON U MPUPOTHOM CPEIbl:
MOTPEeOHOCTH BO B3aUMOJICHCTBUU MIPH BBIMOJHEHUU UCCIIEIOBAHUMA U MMPOSKTOB
(bU3MYEeCcKO HAMPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO ACATEILHOCTD;
MOTpeOHOCTH B (hOPMHUPOBAHUU HOBBIX 3HAHU, B TOM YHuCiie POPMYyIUPOBAThH UCH,
MOHATHUSI, TUTIOTE3BI O PU3NYECKUX O0OBEKTaX U SIBICHUAX;

OCO3HaHMUE Ne(PUITUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
MJIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PM3MUECKUX 3HAHUIM;
CTpEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3H MPUPOIbI, OOIIECTBA U
HPKOHOMUKHU, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

OIICHKA CBOMX JICUCTBUI ¢ YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOKHBIX

rJ100aJIbHBIX ITOCIEICTBUH.

MeranpenMeTHbIE pe3yJIbTATHI

B pe3ynbraTe 0cBoeHHs mporpamMmbl 1o (pu3nKe Ha ypOBHE OCHOBHOTO OOILIETO
oOpa3oBaHusl y o0ydaromerocsi OyayT cpopMUpOBaHbl METAIIPEIMETHBIE PE3YIbTATHI,
BKJIFOYAIOUIME MO3HABATEIbHBIE YHUBEPCAIbHbIE YUeOHbIE AEMCTBUS, KOMMYHUKATUBHbBIEC

YHHUBEpCaJbHbIe yueOHbIE NEUCTBUS, PETYIATUBHbBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.

[lo3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHbIE IEHCTBUS

ba3oBbie mornueckue neiicTBUS:

20



BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DHUKAITNN, OCHOBAHHUSI

JU1s1 0000ITICHUS U CpaBHEHNS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTpPUBAEMBbIX (hakTaxX, JaHHBIX U
HaOTIOACHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SBICHUSIM;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U IIPU U3yUYCHUH (PU3UYECKUX SIBIICHUHN U
MIPOIIECCOB, JENATh BHIBOJBI C MCIIOIH30BAHUEM JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATH THUITOTE3bI O B3aUMOCBS35X (PM3MUCCKUX BEINYNH;
CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 peleHus yueOHoH hu3ndecKoi 3a1a4uu (CpaBHEHHE
HECKOJBLKHX BapHAHTOB PEIICHHUS, BEIOOP HAaMOO0JIee TOIXOIAIIETO C yIETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

bazoBrbie nccienoBaTebCcKue ACHCTBUS:

MCITOJIB30BaTh BOIIPOCHI KaK MCCIICOBATEIHCKUM HMHCTPYMEHT ITO3HAHUS; TIPOBOJUTE  T10
CaMOCTOSTENIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHbBIN

(U3UYECKUH IKCIIEPUMEHT, HEOOIIBIIOE NCCIICA0BaHNE (PU3NUECKOTO SIBJICHHUS; OIICHUBATH
Ha IPUMEHUMOCTH U IOCTOBEPHOCTh HH(MOPMAIIUIO, TTOJIYYCHHYIO B XOJI€

MCCJICIOBAHUSI WJIA DKCTIEPUMEHTA;

CaMOCTOSATEIILHO (POPMYITHPOBATH 0OOOIIICHHUS ¥ BBIBOJIBI TIO PE3YIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITa, UCCIIEIOBAHUS;

MIPOTHO3WPOBATH BO3MOKHOE JaTbHEHIIIee pa3BUTHE (DU3HUECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TPEIIOIONKEHUS 00 X pa3BUTUH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PaboTa ¢ undopmarueii:

MPUMEHSATh Pa3IMYHbIC METOABI, WHCTPYMEHTBI M 3alpOChl TIPH TIOWCKE U
otOope nH(POPMAIIMK UIN TAHHBIX C YIETOM MPEIIOKEHHON y4eOHOM (hHU3UUECKOM
3a/1auu;

aHAJIM3UPOBaTh, CACTEMATH3UPOBATh M HHTEPIIPETUPOBATh HHPOPMAIIHIO Pa3THYHBIX
BUJIOB U (hOPM MPEICTABICHUS;

CaMOCTOSTENIbHO BRIOUPATh ONTUMANIbHYIO POpMY Mpe/ICTaBIECHUs HH(POpMAIUU U
WJUTFOCTPHPOBATH PeIllacMble 33191 HECIIOKHBIMHA CXEMaMH, JuarpaMMaMH, HHON

rpaduKoi 1 ©X KOMOWHAITUSMH.
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KoMMyHHMKaTHBHBIE YHUBEpCAIbHBIC YUeOHbIC TEHCTBUS:

B X0JIe 00CYX/IeHHs Y4eOHOro MaTepuaa, pe3yabTaToB JJA0OPAaTOPHBIX padOT U MPOECKTOB
3a/laBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMbI U BbICKa3bIBATh UJICH, HAIICIICHHbBIE
Ha PEILICHHE 3a/1a4U U NOAJIepKaHue OJaroxenaTeIbHOCTH OOLIEHUS;

COTOCTAaBIISATh CBOU CYXKJICHUS C CYKICHUSIMU APYTUX YUYaCTHUKOB IUAJIOTA,
0oOHapyKHUBaTh Pa3IMYME U CXOJCTBO MO3ULUM;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABISTH PE3YIbTaThl BHITOJTHEHHOTO (PU3UYECKOTO OMBITA
(3KCTIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

NOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHANBUAYAIbHON pabOThI IpU
pEIIEHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MIPUHUMATh LEIN COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JEHCTBUSA M0 €€
JOCTHKEHHIO: pacIpelleisITh POJIM, 00CYXKAATh MIPOLIECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 00001ATh MHEHUS HECKOJIBKUX JIHOJEH;

BBITIOJHATH CBOIO YacCTh pa0OThI, JOCTUTasi KAUECTBEHHOT'O Pe3yJIbTara M0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JEUCTBHUSA C APYTUMU YJIEHAMHU KOMAaH/IbI;
OLICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOLIMI IPOIYKT O KPUTEPUSAM, CAMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUS.

PerynatuBHble yHUBEpCaAIbHbIE YU€OHbIE NEUCTBUS

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPeOYIOIUX s
pereHus: GU3NYEeCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IMUHBIX MMOAX0/1aX MPUHATHUS pelIeHUH (MHAUBUAYaIbHOE,
NPUHATHE PELICHUs B TPYIINe, IPUHATHE PELICHUH TPyIIoi);

CaMOCTOSTENIbHO COCTaBIIATh aJITOPUTM pellleHUs (PU3NUECKOH 3a]]a4M WK TIIaHa
HCCJIEIOBaHM C YUETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh MpeJjiaraeMble BapuaHThl PEIICHHUI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOHB, BMOHHOHaHBHBIfI HHTCIIIICKT.
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JIaBaTh aJICKBaTHYIO OLICHKY CUTYyalluy U Ipeiararh IjiaH €€ N3MEHEHHS,

OOBACHATH MPUYUHBI JOCTHKEHHSI (HEAOCTHXKEHHMSI) PE3YIbTAaTOB JIEATEIIbHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B I€SITEIBHOCTD (B TOM YHCJIE B X0/ BBIIIOJHEHUS (PU3NUECKOTO
WCCJIEIOBAHMS WJIM ITPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB, K3MEHUBILHUXCS CUTYALIH,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUSIM.

CTaBUTh ce€0sl Ha MECTO JPYroro 4ejoBeKa B XOJIe Cliopa WM JAUCKYCCHUU Ha HAYYHYIO
TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTrOro.

MpPU3HaBaTh CBOE MPABO HA OUIMOKY NMPU pEIIEHUH (PU3HYECKHX 3a/lady WJIU B

YTBCPIKACHUAX HAd HAYYHBIC TCMbI U TAKOC JKC IIPpaBO APYIroro.

[IpeameTHBIC PE3yIbTATHI

K xoHiry o0ydyeHus B 7 kiacce npeaMeTHbIe pe3yIbTaThl Ha 06230BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCS YMEHU:

MCIIOJIb30BATh MOHATHS: (DU3NUYECKUE U XUMHUUECKHUE SIBJICHUS, HA0II0ICHNE, SKCTIEPUMEHT,
MO/I€JIb, TUTIOTE3a, €IMHUIIBI (PU3UYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUS BellecTBa (TBEPOE, )KUAKOE, Ta3000pa3HOE), MEXAaHUUECKOE JBUKCHHE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHSI, PABHOICHCTBYIOIIAS CUJI,
nedopmanus (ynpyras, IacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuuath siBieHus (quddys3usi, TEIIOBOE JBUXEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JIBKEHUE, HEPABHOMEPHOE JIBM)KCHUE, MHEPIIMS, B3aUMOICUCTBHUE TEIl, PABHOBECUE
TBEPBIX TEN C 3aKPETUIEHHON OCBIO BpaIllCHUS, Tiepeada 1aBJICHUS TBEPIBIMH TCIIaAMH,
KUIKOCTSIMU U Ta3aMu, aTMOCc(EepHOE AaBJICHHE, IJIABAHUE TEJI, PEBPAICHUS
MEXaHUYECKOI PHEPTUH) 11O OTMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YICHHBIX (PU3MUECKUX SBJICHUM B OKPYXKAIOIIIEM MUPE, B TOM

qucJe (bPIBI/IIICCKI/IC SIBJICHUS B IPUPOJAC: MPUMCPBI ABHUKCHUA C pa3JIMYHbIMUA
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CKOPOCTSIMM B KMBOW U HEXKUBOM NIPUPOJAE, NEUCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE,
BIUSTHUE aTMOC(HEPHOTO JAaBJICHUS HA )KUBOM OpPTaHU3M, IJIaBaHUE PBIO, pbIUar B TEJe
4eJI0BEKa, IIPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B yU€OHYIO, BBIICIATD
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3NUECKUX SBICHUII;

OTHCHIBATh U3yYEHHBIEC CBOMCTBA TN U (PU3UUECKHE SABIICHUS, HCTIONB3Ys (PU3NUECKHIE
BEJIMUYUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJla, CUJla TPEHUs, JaBJIeHUe (TBEPIOTO
Tena, )KUJKOCTH, I'a3a), BITAJKUBAIOIIAS CUJIA, MEXaHUYECKas padoTa, MOIIHOCTb, TJIEYO
CHWJIbI, MOMEHT CHJIbl, KOO(P(PUIIUEHT MOJIE3HOTO AEHCTBUSI MEXaHU3MOB, KHHETUUYECKAs U
MOTEHIMAIbHAS SHEPT U ), IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUECKUIN CMBICI
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IMHULBI (PU3NUECKUX BEIUUUH, HAXOIUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C JPYTUMU BETUYMHAMU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, (GU3UUYECKUE SIBJICHUSI U MTPOLIECCHI, UCIOJIB3Ys MpaBUia
CJIOKE€HMS CUJI (BIOJIb OJTHOM IpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akon Apxumena,
IIPaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MTPaBUIIO» MEXaHUKH, 3aKOH COXPAaHEHUS
MEXaHUYECKOM 3HEPTUH, PU ITOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIMChIBATh €70 MATEMATHYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NYECKHUE SIBICHHUS, IPOLECCH U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH IPUYNHHO-CIIECTBEHHBIC
CBSA3U, CTPOUTH OOBSCHEHUE U3 1—2 TOTMYECKUX IIaroB ¢ OMopoi Ha 1—2 n3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacyéTHbIe 3a1aun B 1—2 AEHCTBUSA, UCTIONB3YsI 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]au 3alMChIBaTh
KpaTKO€ YCJIOBUE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (JOPMYJIIbI U IPOBOAUTH
pacy€Thl, HAXOJUThH CIIPABOYHBIE TAHHbIE, HEOOXOIMMBIE JJIs PEIICHHMS 3a]a4, OLIEHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3UYECKON BETUUUHBI;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXHO PELIUTh PU MOMOIIH (PU3NYECKUX METOJ/IOB, B
OMMCAHUM UCCIIEIOBAHUS BBIACISTH MPOBEPSEMOE NPEANONI0KEHUE (TUTIOTEZY), pa3InyaTh

U UHTCPIIPCTUPOBATDH HOHy‘—IeHHBII‘/JI pe3ysibTaT, HAXOAHUTH OIIIMOKY B X0A¢€ OIIbITa, ACIaTh
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BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

MIPOBOAMTD OMBITHI [0 HAOTIOACHHUIO (PU3NUECKUX SABICHUHN MM GU3UMUECKUX CBOMCTB TEll:
(bopMyIUpOBaTh MPOBEPSIEMBbIE MPETOJIOKEHHS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMBITAa U (HOPMYIUPOBATH BBIBOJIbI; BBITIOIHATH MPSIMbIE
U3MEPEHHS PACCTOSIHUSA, BPEMEHH, MACChI Tela, 00bEMa, CHUITBI

U TEMIIEPATYpPhI C UCMOJIH30BAHUEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, 3aMUCHIBATD
MOKa3aHus TPHOOPOB ¢ YIETOM 3aIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOANTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETHMUMHBI OT IPYTON C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IMYyTH PABHOMEPHO JABUKYILETOCS
TeJla OT BPEMEHHU JIBU>KEHUS TEJIA, CUJIbl TPEHUSI CKOJIBKEHNS OT BEca TeJld, KAYeCTBa
00pabOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHJIbI TPEHUSI OT IUIOILAIH
COIIPUKOCHOBEHUS TEJI, CUJIBI YIIPYTOCTH OT yJIMHEHHUS IIPY>KUHBI, BBITAUIKUBAIOIIEN CUJIBI
OT 00BEMA MOTPY>KEHHOM YaCTH TeJla U OT TUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IJIOTHOCTH TeJia, OT TIIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM IJIaBaHUS TEl,
YCIIOBHI paBHOBECHSI pbl4ara u 0JIOKOB, y4aCTBOBAThH B INIAHUPOBAHUU YUEOHOTO
UCCJIEIOBaHUSI, COOMPATh YCTAHOBKY U BBITIOJHSATH U3MEPEHHUSI, CIEAYS MPEIOKECHHOMY
1aHy, (GUKCUPOBATH PE3YIIbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMUMH B BUJIC
MPEAIOKEHHBIX TaOIUI ¥ TpaUKOB, JIeJaTh BBIBOBI IO PE3YJIbTaTaM UCCIEIOBAHUS;
MIPOBOJINTH KOCBEHHBIEC U3MEPEHUS PU3NUECKUX BETUYNH (TUIOTHOCTH BEIIECTBA KUIKOCTH
Y TBEPIIOTO TEJIA, CUJIa TPEHUS CKOJIbKEHMS, TABJIEHUE BO3/1yXa, BEITAJIKUBAIOIIAS CUIIA,
JEHCTBYIONIAasl HA OTPYKEHHOE B KUAKOCTH TEJI0, KOY(PPUUKEHT MOJIE3HOrO ICUCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYS MPEIOKEHHON HHCTPYKIIUN: TIPU BHIMIOJTHEHUU
U3MEPEHHUI COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAUEHHE HCKOMOM
BEJIMYUHBI;

coOI01aTh MIpaBuiIa TEXHUKHN 0€30MMaCHOCTH TIPH padboTe ¢ 1ab0paTOpHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHIIAIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOLIAIOIIUECS COCY/IbI, 0apOMETp, pblyar, MOABMXKHBIA U HEMOABMKHBIN
0JIOK, HAKJIOHHAS! TUIOCKOCTB;

XapaKTEPU30BaTh IPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB C
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OIIOPOM Ha UX ONHUCAHUSA (B TOM YHUCIIE: MOAILMIHUKN, YCTPONHCTBO BOJOIIPOBO/A,
THIpaBIMYECKUN TIpecc, MaHOMETP, BEICOTOMED, TIOPIIHEBOM HACOC, APEOMETD),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PM3NUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O MIPUMEPaX) IPAKTHIECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEAHEBHON KHU3HU J1JIs1 00eCIIeueHUs
0€30MacHOCTH P 0OpaIIeHUH ¢ TPUOOpaMU U TEXHUUYECKUMH yCTPOMCTBAMH,
COXPAHEHUS 3/I0POBBS U COOIIOICHUSI HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaroIei
cpene;

OCYIIECTBISATH OTOOP UCTOYHUKOB MH(popMaru B UHTEpHETE B COOTBETCTBHUH C
3aJJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUN U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEISTH HH(OPMALINIO, KOTOpas SIBJSIETCS IPOTUBOPEUUBOIL
WJIM MOKET OBITh HEJTOCTOBEPHOM;

MCIIOJIb30BaTh IIPU BHINOJHEHUH YY€OHBIX 3aJaHUI Hay4YHO-TIONYJISIPHYIO JIUTEPATypy
(bU3MYECKOTO COJIepKaHUs, CIIPAaBOYHBIE MaTEepPHAIIbl, pecypchl cet IHTepHeT, Bi1aieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HH(POpPMALMK U3 OJHON 3HAKOBOM
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MMChbMEHHBIC U YCTHBIE COOOIIEHNUS HAa OCHOBE 2—3
MCTOYHUKOB MHGOPMAIHH (PU3UUECKOTO COACPIKAHUS, B TOM YHCIIE TyOITUIHO

JieNiaTh KpaTKue COOOIIEHUS O pe3yabTaTaxX MPOEKTOB WIN yUeOHBIX UCCIEA0OBAHUHN, PU
ATOM rpaMOTHO MCIOJIb30BaTh U3YUEHHBIA MOHATUNHBIN annapar Kypca (GU3HKH,
COTIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IIPH BBITIOJTHEHUH YI€OHBIX MTPOEKTOB U MCCIEAOBAHNN PACIIPENETATh 00S3aHHOCTH B
rpymIe B COOTBETCTBUU C MOCTaBJICHHBIMU 331a4aMU, CJIECAUTD 3a BHIIOJHEHUEM IJIaHa
JeMCTBUI, aZleKBaTHO OILICHUBATh COOCTBEHHBIH BKJIa/ B ACSITEIbHOCTD FPYIIIHI,

BBICTPAanBATh KOMMYHHUKATHBHOC BSaHMOHCﬁCTBHe, YUHUTBIBAA MHCHHC OKPYKAIOIIUX.

K koHily 00y4yeHus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIUXCS YMEHUI:

HCIIOJBb30BaTh IMOHATHUA: MACCa U pa3MEPbl MOJICKYJI, TCIIJIOBOC JIBUKCHHUC aTOMOB 1
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MOJIEKYJI, aTrpEraTHbhIE COCTOSHUS BELIECTBA, KPUCTAININYECKUE U aMOp(HBIE Tena,
HACBILIEHHBIN U HEHACBIILICHHBIN I1ap, BJAXXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSA
JHEPrus, TEIJIOBOM JABUTATENb, JJIEMEHTAPHBIN JJIEKTPUUYCCKUM 3apsall, JIEKTPUYECKOE
110JI€, IPOBOJHUKH U JUICKTPUKH, IIOCTOSHHBIN DJIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

pasimdyaTrhb ABJICHUA (TGHHOBOC pacmiMpCHUC U CXKAaTUC, TCIIONCPCaalda, TCIJIOBOC

PaBHOBCCHC, CMa4YMBaHUC, KallTWJIJIAPHBIC SBJICHHA, HCIIapCHHC,
KOHACHCAalluA, IIJIaBJICHHUC, KpucTajin3anus (OTBepI[eBaHI/IC),
KHIICHHUC, TCILIONCpCIada (TCHJ’IOHpOBOI{HOCTB, KOHBCKIIHMA, I/I3J'Iy‘-IeHI/Ie),

ANEKTPU3aALUSA TeJl, B3AUMOJICHCTBUE 3apsI0B, IEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHWE, B3aUMO/ICHCTBHE MAarHUTOB, IEHCTBHUE MAarHUTHOTO TOJISI HA TIPOBOIHUK C
TOKOM, JIEKTPOMarHuTHasi MHIYKITUS ) 1o OMHCAHUI0 UX  XapaKTEPHBIX
CBOICTB u Ha  OCHOBE OTIBITOB,

JAEMOHCTPHUPYIOIINX JTaHHOE (PU3UIECKOe SBICHHE,

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NYECKUX SBJIICHUN B OKPYKAIOILIEM MUPE, B TOM
yriciie GU3NYECKue SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHXKEHUE U KAMHIUISIPHBIC
SBJICHUS B IPUPOJIE, KPUCTAJUIBI B Ipupoe, n3rydyeHue ConHua, 3aMmep3aHue BoJJOEMOB,
MOpCcKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHEra, AJIEKTPUUECKHUE SIBJICHUS B
aTMocepe, ITEKTPUYECTBO KUBBIX OPTraHU3MOB, MATHUTHOE TOJI€ 3eMIH, ApeiQ
MOJIFOCOB, POJIb MArHUTHOT'O TIOJIS /JIs1 )KM3HU Ha 3emiie, MOJISIPHOE CUSIHUE, IPU 3TOM
MEPEBOIUTH MPAKTUYECKYIO 3a7auy B YU€OHYIO, BBIJCISTH CYIlIECTBEHHbBIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

OTHCHIBATh U3yUEHHbIE CBOICTBA Te U (PU3NUECKUE SABJICHUS, UCTIONb3YsI (PU3NUECKHE
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSIS DHEPT U, KOJTMUYECTBO TEIUIOTHI, yeTbHAS
TEII0EMKOCTh BEIIECTBA, y/eIbHAasl TEIJIOTA IUIaBJICHUS, YAeIbHas TEIIoTa
napooOpa3oBaHus, yJeabHas TEIJIOTA CTOPaHUs TOTUIMBA, KOY(DPHUITUEHT TOJIE3HOTO
JCHCTBYS TETIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIQXKHOCTh BO3/AyXa, DIEKTPUICCKHUI 3aps/,
CHJIa TOKa, SJIEKTPUUYECKOE HAIPSHKEHHE, CONTPOTUBRIIEHUE MPOBOIHUKA, YIEIbHOE
COTIPOTHBIICHHUE BEIIECTBA, padOTa U MOLTHOCTh IEKTPUIECKOTO TOKA), MPH OMUCAHUH
MPABHIIBHO TPAKTOBATh PU3NIECKUI CMBICI UCIIOJIb3YEMBIX BEJIMUMH, 0003HAUYCHUS U

CANHUIIBI (I)I/IBI/I‘-IeCKI/IX BCINYMH, HAXOAUTDH (bOpMYJ'IBI, CBA3BIBAIONINEC TAHHYTO
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($u3HYECKYIO BEIMUUHY C APYTUMHU BEITUUYUHAMU, CTPOUTH IPpapUKN U3yUEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBJICHUS U IPOLECCHI, UCIOJIb3YsI OCHOBHBIE
IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BELIECTBA, IPUHIIMII
CYIIEPIO3ULIMH T0JIEN (Ha KAaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3aps/1a, 3akoH OMa
JUIS y4acTKa Lenu, 3akoH [[xoyns—JIeHna, 3aKk0H COXpaHEeHMs SJHEPTUH, IIPY STOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alIUCBIBATh €T0 MaTEMATUYECKOE BBIPAKEHHUE;
OOBSACHATH (PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCIIEC M B KOHTEKCTE CUTYyallui
IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUYMHHO- CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIAroB ¢ ONOPOM Ha 1—2 U3y4eHHBIX CBOMCTBA
(bu3nyeCKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacyéTHbIe 3a7a4u B 2—3 IeHCTBUS, UCIOIb3YsI 3aKOHBI U (POPMYJIBL,
CBA3BIBaIOLIME (PM3MUECKUE BEIMYHUHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJja4H 3alIUChIBATh
KpaTKO€ YCJIOBUE, BBISBIIATH HEAOCTATOK TAHHBIX JJISl PELICHUS 3a/1a4U, BBIOMPATh 3aKOHBI
1 (hOpMyJIbl, HEOOXOAUMBIE JJIsl €€ pelIeHUs, IPOBOJUThH PACUEThI U CPABHUBATh
MOJIyYE€HHOE 3HauU€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXHO PELIUTh MPU NOMOIIHN (PU3UUECKUX METOJIOB,
WCTIOJIB3Ys ONKMCAHUE UCCIEA0BAHNS, BBIIEIATH IPOBEPSIEMOE IPEATIONOKEHNE, OLIECHUBATh
IIPAaBWJIBHOCTb MOPSAJIKA IIPOBEAECHUS UCCIIEI0BAHMA, AEIaTh BEIBOBI,

MPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (PU3NUECKUX SIBJCHUIN WM (PU3NYECKUX CBOMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/yXa OT €ro 00bE€Ma, TeMIepaTyphl,
CKOPOCTH IIPOLIECCa OCTBIBAHUS U HATPEBAHUSA IIPU U3JIYYEHUHN OT LBETA U3JIy4arOLIEn
(mornomaromiei) MOBEPXHOCTH, CKOPOCTb  HCMAPEHHUS  BOJIbI OT TEMIIEpPATyphl
KUJKOCTH U IUIOLIAAU €€ IOBEPXHOCTH, DJICKTPU3ALMs TEJI U B3aUMOJICVCTBHE
ANEKTPUYECKUX 3apsAA0B, B3aUMOJAEHCTBUE TOCTOSIHHBIX MATHUTOB, BU3YaJIN3aLUs
MAarHATHBIX MOJIEN MOCTOSIHHBIX MArHUTOB, JEUCTBUS MATHUTHOTO TOJII HA MPOBOJIHUK C
TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABUTATEIS TOCTOSIHHOTO TOKA):
(bopMyIUpOBaTh MPOBEPSIEMbIE MPEIIOJIOKEHHS, COOUPATh YCTAHOBKY U3 MPEIIIOKEHHOTO
000pyI0BaHusl, OMUCHIBATH X0/ ONBITa U (POPMYJIUPOBATH BHIBOJIbI;

BBITIOJIHATDE HPAMBIC U3MCPCHUA TCMIICPATYPbI, OTHOCHUTEJIbHOM BIaXXHOCTH BO3ayXxa, CHJIbI
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TOKAa, HANPSDKEHMSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U JATYUKOB (PU3UUECKHUX
BEJIMYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COMIOTHOM
HOTPELIHOCTH;

IPOBOJIUTH UCCIIEJOBAHHUE 3aBUCUMOCTH OJJHOU (PU3MUECKOMN BEIIMYUHBI OT JPYTOH C
HCIIOJIb30BAHUEM ITPSIMBIX U3MEPEHHH (3aBUCUMOCTh CONPOTHUBIICHUS IPOBOAHUKA OT €T0
JUIMHBI, IJI0UIa/I1 TOTIEPEYHOT0 CEUEHUS U YAEIBHOTO COITPOTUBIIEHHS BEILIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UYILIEr0 Y€pPEe3 MPOBOJHUK, OT HANPSKEHUS HA POBOJIHUKE,
MCCJIEI0BAHKE MOCIIEN0BATENBHOIO U NAPAJIIEIIBHOTO COEAUHEHUN TIPOBOJHUKOB):
IUTAaHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIIOJIHSITH U3MEPEHUS, CIEAYs
MPEIIOKEHHOMY TUIaHY, (PUKCUPOBATH PE3YJIbTAThl MOJIYYEHHOW 3aBUCUMOCTHU B BHJIE
TabJIML ¥ TpaUKOB, JIe1aTh BHIBOBI 10 PE3YyIbTaTaM UCCIIEI0BAHUS;

IPOBOANTH KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BETNYMH (yJeIbHAas TEMII0EMKOCTh
BEILIECTBA, CONPOTUBIIEHUE IPOBOJHUKA, paOOTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs, COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEys
MPENI0KEHHOW MHCTPYKIUU, U BBIYUCIIATh 3HAYEHNUE BETUYNHBL;

coO0JII01aTh MpaBUJIa TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;

XapaKTepHU30BaTh IPUHIIUIIBI JEHCTBUSA U3YUYEHHBIX IPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OTIOPOM Ha UX ONMHUCAHUS (B TOM YHKCJE: CUCTEMa OTOIUIEHHUSI JOMOB, TUTPOMETP, MapoBast
TypOHHa, aMIIEpMETP, BOIBTMETP, CUETUHUK IEKTPUUECKOU SHEPTUH,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, HArPEBATEIbHBIE AJEKTPONPUOOPHI (TIPUMEPHI),
AIIEKTPUYECKHUE MPEAOXPAHNUTENH, HIEKTPOMATrHUT, 3JIEKTPOJBUTATEIb TOCTOSIHHOTO TOKA),
HCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBJIIEHUN U HEOOX0AUMBbIE (PU3UUECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIbHBIEC TPUOOPHI 110 CXeMaM
Y CXeMaTUYHbIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATENIb BHYTPEHHETO CrOPAHUs, AIEKTPOCKOII, PEOCTAT), COCTABIISATH CXEMBI
ANEKTPUUECKUX LIETIEN C MOCJIEeI0BATEIbHBIM U MapallIeIbHBIM COEIUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

MPUBOJAUTH MPUMEPHI (HAXOIUTh UH(POPMAITHIO O IPUMEPAX) MPAKTHIECKOTO
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UCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HM JUI 00€CTICUEHUS
0€30MacHOCTH MPH 0OpaIIeHUH ¢ TPUOOpaMU U TEXHUUYECKUMH yCTPOMCTBAMH,
COXPAHEHUS 3/I0POBbS U COOJIIOICHUSI HOPM DKOJIOTUYECKOTO ITOBEJCHHS B OKPY KaOLIEH
cpene;

OCYIIECTBIATH MOUCK HH(OpManuu HU3NIecKoro coaepkanus B MIHTepHeTe, Ha OCHOBE
MUMEIOIINXCS 3HAaHUHN U IIyTEM CPABHEHUS JONOJHUTEIBHBIX HCTOUHUKOB BBIJICIATh
uH(pOpPMaIINIO, KOTOpas SIBJSIETCS MPOTUBOPEUNBOI HITU MOXKET ObITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh NPU BHITIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIONYJSPHYIO JUTEPATYPY
(U3HYECKOTO COZepKaHUs, CIIPaBOUYHbIE MaTEpHUaIIbl, pecypchl ceTh VIHTepHET, BIaieTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALIMK U3 OJTHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHUs, 0000111as
UH(POPMAIINIO U3 HECKOIBKUX UCTOUHUKOB (PM3MUECKOTO COJCPIKAHUS, B TOM YHCTIE
yOJIMYHO MPEACTABIAT PE3YIbTAThl MPOSKTHOM UM UCCIIEI0BATEIbCKON AESITEIbHOCTH,
MIPHU STOM IPAMOTHO MUCTIOIB30BaTh N3yUEHHBIN MOHITHIHBIN anmapaT Kypca (u3uky,
COTIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IIPU BBINIOJHEHUH Y4€OHBIX TPOEKTOB M UCCIEA0BaHNN (PU3NYECKUX MPOLIECCOB
pacnpenensTb 00A3aHHOCTH B TPYIINE B COOTBETCTBUU C IMMOCTABJICHHBIMH 33/1a4aMH,
CJIETUTH 32 BBINOJIHEHNUEM IUIaHa JEMCTBUIA U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHUBATH
COOCTBEHHBIN BKJIAJ] B I€ATEIHHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHKATUBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K koHI1y 00y4enust B 9 kiacce rnpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHUI:

HCIIOJIb30BaTh MOHATHSA: CUCTEMA OTCUETA, MaTepUalbHas TOUKa, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHUUECKOTO ABIKEHUs, Aeopmanust (yrnpyras, IiacTudeckas),
TpEeHHE, ICHTPOCTPEMUTEIILHOE YCKOPEHNE, HEBECOMOCTh U MEPETPY3KH, LIEHTP THKECTH,
abCOIOTHO TBEPIOE TEJIO, LICHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE
Kosie0aHus M BOJHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M TATbHO30PKOCTh, CIEKTPHI UCITYCKAHUS U

MOTJIOIEHHUS, anb(da-, 6eTa- U TaMMa-u3TydeHus, U30TOIbI, AepHas YHEPTeTHKA;

30



pa3ianyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBMKEHUE, CBOOOIHOE NAJIEHUE TEJI, PABHOMEPHOE
JBUKEHUE IO OKPYKHOCTH, B3aUMOJICUCTBUE TEJI, PEAKTUBHOE ABM)KEHUE, KOJIEOATEIbHOE
JBUKEHHE (3aTyXaIOLIUE U BBIHYKICHHbBIE KOJIEOaHUs ), PE30HAHC, BOJIHOBOE JBUKEHHE,
OTPAKEHUE 3BYKa, IPSIMOIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHUE U MPEIIOMIICHHE CBETA,
IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0kKEeHUE OEI0ro CBETa B CIEKTP U CII0KEHUE
CHEKTpaJIbHBIX BETOB, IUCIEPCUS CBETA, €ECTECTBEHHAS PaIMOAKTUBHOCTb,
BO3HMKHOBEHHUE JIMHENYATOrO CIIEKTPa U3JIy4YEHHS) 110 OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKHUX SABJICHUI B OKpYKarolleM Mupe (B
TOM 4ucIiie pU3NIecKHe ABJICHUS B IPUPOJIE: IPUIUBBI U OTIIUBBI, JBUKEHHE IIJIAHET
ConHe4HOM CUCTEMBI, PEAKTHUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHHUE, CENCMUYECKHUE BOJIHBI, LIyHAMU, X0, [[BETA TEJ, ONTUYECKUE
ABJICHUS B IPUPO/JIE, OMOJIOTUYECKOE IEHCTBUE BUANMOTIO, YIAbTPa(HUOIETOBOIO U
PEHTIE€HOBCKOT'0 U3JyYEHU, ECTECTBEHHBIN paIuOaKTUBHBIN (DOH, KOCMUYECKHUE TyUH,
PaAMOAaKTUBHOE U3JIyYEHUE IPUPOIHBIX MUHEPAIOB, ACUCTBUE PAINOAKTUBHBIX
U3ITyYEHUH Ha OpraHu3M 4eJIOBEeKa), IPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIJICSAThH CYIIIECTBEHHBIC CBOMCTBA (ITpU3HAKK) (PU3NUECKUX SIBJICHUI;
OTHCHIBATh U3yUEHHbIE CBOIMCTBA Te U (PU3UUECKUE SABIICHUS, UCTIONb3Ysl (PU3NUYECKHE
BEJIMYMHBI (CPEIHSISI © MTHOBEHHAs CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JIBHXKEHHH,
YCKOpPEHHE, IEPEMEIICHUE, ITyTh, YIII0Bask CKOPOCTh, CHJIa TPEHHUSI, CHJIA YIIPYTOCTH, CHJIa
TSKECTH, YCKOPEHUE CBOOOIHOTO MaJIEHUs], BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CHUJIBI,
MexaHuveckas padoTa u MOIIHOCTh, MOTEHIIMAJIbHAS SHEPT U TeJla, OIHATOIO HaJl
MTOBEPXHOCTBIO 3€MJIM, TIOTEHIMAIbHAS PHEPTUS CKATOU MPYKUHBI, KHHETHYECKas
SHEPrus, MoJHas MEXaHUUECKast SHEPTHs, IEPUOJI U YaCTOTa KoseOaHuil, IIMHA BOJIHBI,
I'POMKOCTB 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTes b MPEIOMIICHHS CPE/IbI), IPU
ONHMCAaHUU MPABUIILHO TPAKTOBATh (PU3MUECKHI CMBICI UCTIOJIB3YEMbIX BEJIUYHH,
0003HaYEHUA U €UHULBI PU3NYECKUX BETUYHMH, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIMUYHMHY C APYTUMH BEJIMUYUHAMU, CTPOUTH IpapUKHU U3yUYEHHBIX

3aBUCUMOCTEHN (PU3MUECKUX BEITUYMH;
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XapaKTepru30BaTh CBOMCTBA TN, (PU3UUYECKUE SIBJICHUS U MPOIECCHI, UCIOIb3YS 3aKOH
COXpaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHSI, IIPUHITUTI CYTICPIIO3UITHH CHJI,
IMPUHIIUAIT OTHOCUTeIbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBI OTPAKCHHS U TIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHMS 3apsJI0BOIO K MAaCCOBOTO
YUCEIN MPH SACPHBIX PEAKITUIX, PU ITOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aIMChIBATh €r0 MaTeMAaTHIECKOE BBIPAKEHUE;

OOBSACHATH (PU3NUECKUE MPOTICCCH U CBOMCTBA TEJN, B TOM YHCIIC U B KOHTEKCTE CUTYaIlui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUINHHO- CIICACTBEHHBIC CBSI3H,
CTPOUTH OOBICHEHHUE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOM Ha 2—3 U3yUYECHHBIX CBOMCTBA
($u3NYECcKuX SIBICHUH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pemaTh pacy€THbIC 3a/1aui (OTMparoIIecs Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCIIOIb3Ys
3aKOHBI M (hOPMYJIBI, CBSI3bIBAIOITNE (DU3NUSCKUE BEIMUMHBI: Ha OCHOBE aHAJIN3a yCJIOBHS
3aJ1auy 3alHUCHIBATh KPATKOE YCIIOBHE, BBISBIIATH HEIOCTAIONINE WIIH H30BITOYHBIC JaHHBIC,
BBIOMpaTh 3aKOHBI U (hOPMYJIbI, HEOOXOUMBIE SISl PEIICHUS, ITPOBOIUTH PACUETHI 1
OIICHUBATh PEATMCTUIHOCTD IMOTYYECHHOTO 3HaUCHUS (DU3NICCKON BEITHMUHUHEI;
pacrio3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOITH (PU3UUECKUX METOJIOB,
HCIIOJIB3YS ONKMCAaHUE UCCISOBAHUS, BBIICIATH MPOBEPSIEMOE IIPEATIONOKEHNE, OIIEHUBATh
MPaBUJILHOCTH MOPSIKA MTPOBEACHHMSI HCCIICIOBAHUS, ACIaTh BBIBOIbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUM B OTIBITOB;

MIPOBOJIUTH OTBITHI IO HAOTIOACHUIO (DU3UICCKUX SBJICHUHN WIH (DU3NICCKUX CBOMCTB TEI
(n3ydeHne BTOporo 3akoHa HeI0TOHA, 3aK0HA COXPaHEHHS SHEPTUH, 3aBUCUMOCTh
reproja KojaeoaHuil Mpy>KMHHOTO MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTH OT aMILIUTY IBI MaJIbIX KOJICOaHUH, IPSIMOJIMHEHHOE pacIIpOCTPAHCHUE
CBETa, pa3JIoKEHHUE OEJIOTO CBETa B CIIEKTP, U3YUYCHUE CBOMCTB M300PaKEHUS B INIOCKOM
3epKajie ¥ CBOMCTB M300paKCHUS IIpeMEeTa B COOMpAIOIIeH JIMH3e, HAOII0ICHHE
CIUTOITHBIX U JIMHEWYATHIX CIIEKTPOB U3JIYYCHHS): CAMOCTOSATEILHO COOMpaTh YCTAHOBKY
13 U30BITOYHOTO Ha0Opa 000PYI0BAHNUS, OMTUCHIBAThH XOJ OIBITA U €T0 PE3YJIbTaThI,
(hopMyJIMpOBaTh BHIBOJIBI;

MIPOBOJIUTH TTPH HEOOXOTUMOCTH CEPUIO MPSIMBIX H3MEPEHUH, OTIPEACIISIS CpeTHEee

3HAYCHUE U3MEPsSIeMON BeIMUnHBI ((POKYCHOE pacCcTOsSIHUE COOMPAIOIIEi TUH3HI),
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000CHOBBIBaTh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPUTENHHOTO TPUOOpPa);

MPOBOANTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C UCTIOIB30BAHUEM
NPSIMBIX U3MEPEHUN (3aBUCUMOCTb ITYyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBH>KCHHUU
0e3 HayaJIbHOW CKOPOCTHU, NIEPHO/ia KOJIeOaHU MAaTEMaTHYECKOTO MasiTHUKA OT JIJTUHBI
HUTH, 3aBUCIMOCTH YTJIa OTPAKEHHSI CBETa OT yIJjia MaJIeHUs U yIJia IPeIOMIICHUS OT yIiia
najzieHus1): TUIAHUPOBATh UCCIIEI0BAHKE, CAMOCTOSITEIbHO COOUPATh YCTAHOBKY,
(buKcUpOBaTh PE3yNbTATHI MOJIYYCHHOMN 3aBUCUMOCTU (DU3HUECKUX BEIIUYUH B BUJIC
TaOJIUIl U TpauKOB, /Ie7aTh BEIBOJBI MO Pe3yJIbTaTaM UCCIIeIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEIUUUH (CPEIHSISI CKOPOCTh U YCKOPEHUE
Teja MpU paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOTHOTO MaJCHHUS, KECTKOCTD
NPYXUHBI, KO3PPUIMEHT TPEHUS CKOIBbKEHUS, MEXaHUUecKas padoTa U MOILIHOCTb,
4acToTa U NEepPHOJ] KoJIeOaHU MaTEMaTHUECKOT0 U MPYKUHHOTO MAasiTHUKOB, ONTHYECKast
cuJIa COOMPAIOIIEH JIMH3bI, paINOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHHUSI, COOMPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHITH U3MEPEHUS, CIIEAYS IPEII0KEHHON
WHCTPYKIWH, BBIYUCIATH 3HAYCHUE BEIMYMHBI M aHATTM3UPOBATD MOTyUYECHHBIE PE3yIbTaThI
¢ Y4€TOM 3aJJaHHOU NOTPEIIHOCTH U3MEPEHMUI;

coOI0/1aTh MIpaBuiIa TEXHUKHU 0€30MMaCHOCTH TIPH paboTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

pa3ianyaTh OCHOBHBIE TPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJENIel: MaTepralibHas TOUKa,
abCoMIOTHO TBEPIOE TEJI0, TOYCUHBIN HCTOUHUK CBETA, JIy4, TOHKAs JINH3A, TUTAaHEeTapHas
MOJIeTIb aTOMa, HYKJIOHHAs: MOJIETTb aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUIIBI AHCTBHS U3YUEHHBIX PUOOPOB U TEXHUUECKUX YCTPOMCTB €
OTIOPO¥ Ha UX OMHUCAHUS (B TOM YHCIIE: CIIUIOMETP, NaTYUKHU TOJIO0KEHUS, PACCTOSHUS U
YCKOPEHUSs, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (hoTOoaImapar, ONTUYECKUE CBETOBO/bI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), wHcCmonb3ys 3HaHUS O CBOMCTBax
(bu3nUecKuX SIBJICHUI U HEOOX0UMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKU N3YYEHHBIX TEXHUUECKUX YCTPOUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHIECKHUX MPOIECCOB MPH PEIICHUN
y4eOHO-TTPAKTUYECKHX 3a]1a4, ONITUYECKUE CXEMBI JIJISl IIOCTPOSHUS H300paskeHUH B

TUIOCKOM 3epKajie U COOMpPArOIIe JTH3E;
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NPUBOJUTH MPUMEPHI (HAXOUTh HH(OPMAIIUIO O MPUMEPaX) MPAKTUYECKOro
MCIOJIb30BaHuUs (PM3MUYECKUX 3HAHUI B MOBCEAHEBHON KU3HU JJIs1 OOECIIeUeHUs
0€30MacHOCTH MPU OOpalIeHUH ¢ MPUOOpPaAMU U TEXHUUECKUMU YCTPOMCTBAMH,
COXpaHEHUS 3JI0POBbs U COOIOACHUS HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPY KaOIIeH
cpene;

OCYUIIECTBJISATH MOUCK UH(MOpMaIuu pu3nuecKkoro coaepxkanus B IHTepuere,
CaMOCTOSITENIbHO (POPMYIIHPYS TOUCKOBBIH 3aIIPOC, HAXOIUTH MYTH ONpPEACTCHUS
JOCTOBEPHOCTH MOJIYYCHHON HHPOPMAIIH Ha OCHOBE UMEIOIINXCS 3HAHUHN U
JOTIOJIHUTENIbHBIX NCTOYHUKOB;

MCII0JIb30BAaTh MIPH BBIMOJIHEHUHU YUYEOHBIX 3aJJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(uU3MYECKOTO COAepKaHMsl, CIPaBOUHbIE MaTepHUalIbl, pecypchl ceTu IHTepHeT, B1aieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HH(POPMALMK U3 OHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POpPMAIIUU U3
HECKOJBKHX UCTOYHUKOB (PU3HUECKOTO COAEPIKAHUS, MyOJIUYHO MPEICTABIATh
pe3yIbTaThl IPOCKTHOW MUIIM UCCIIEI0BATEIBCKOMN ACATEIBHOCTH, IIPH TOM I'PaMOTHO
MCIIOJIb30BATh N3YUYCHHBIN MOHATUHHBIN anmapar u3y4yaeMoro paszzena Gu3uku u
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALMEN ¢ y4ETOM OCOOCHHOCTEN ayIUTOPHUH

CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HanmMmeHoBaHue KomuyecTBo HpOFpaMMHOC COACPIKAHUC OCHOBHBIC BUJbI ACATCIBHOCTH 06yqa}oumxc51
11/11 pas3acioB U TCM qacoB

y4eOHOro MpeaMeTa

Paznen 1. ®usuka u ee posb B MO3HAHUU OKPYKAIOIIEr0 MUpa

BeJIMYMUH. PU3UUECKUE
npubopsl. [lorpentHocTs
M3MEPEHUIN

MexryHapoiHasi CUCTEMa

1.1 |®usuka— Hayka o 2 du3rka — HayKa O pupojie. |BhIABICHHE pa3Inyuil Mex1y GU3HUYECKUMU U
TIPUPOIE SIBICHUS TIPUPOIBI. XUMUYCCKUMU TTPEBPAIICHUSIMHU.
duznyeckue sIBICHUS: Pacnio3naBanue u kinaccuukaims Gu3ndecKux
MEXaHUYECKHE, TCTUIOBBIC,  [SBICHHUI: MEXaHHYECKHUX, TEIIJIOBBIX,
DIIEKTPUUECKUE, MAaTHUTHBIE, PICKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
CBETOBBIE, Hab6nronenue u onvcanue GU3NIECKUX SIBICHUN
3BYKOBBIC
1.2 | ®usnueckue 2 Du3nyecKre BEIUYNHBI. Onpenenenune 1EHbI EJICHUS TIKATbI
BEITUYMHBI 3mepenne pu3nyeckux M3MEPUTEITLHOTO TIprOOpa.

3Mepenue JIMHENHBIX pa3MEPOB Tl U
[MPOMEKYTKOB BPEMEHU € YUETOM IMOTPEMTHOCTEM.
N3mepenne 00bEMa KUJIKOCTH U TBEPOTO Tea.

M3mepenne TeMneparypbl Ipy MOMOIIH
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CTMHHL]

KHJIKOCTHOTO TEPMOMETpa U JaTIhKa
TEMIIEPATYPHI.

BrImoiHeHUEe TBOPYESCKHX 3aaHUM 110 TIOUCKY
CIIOCOOOB M3MEPECHHUST HEKOTOPBIX (PH3UUCCKUX
XapaKTePUCTHK, HAIPHUMED, Pa3MEPOB MaJTbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX

00BEKTOB, OOJILIINX PACCTOSTHUMI, MaJIbIX
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MPOMEXYTKOB BpeMeHH. O0Cyx)aeHne

[peaIaraéMbIX Cioco00B

1.3. |EctecTBeHHO- 2 Kak ¢pusuka u qpyrue BrIBIOKEHHE THIIOTE3, OOBSICHSIONINX MPOCTHIE
HAyYHBIA METO]T CCTECTBEHHBIC HAYKH SIBJICHUSI, HATIPUMED:
MO3HAHUS M3Yy4aroT IPUPOY. — TI0OYEMY OCTaHAaBIIMBACTCS JIBIKYIIEECS
EcTecTBeHHO-HAYYHBIH MO TOPU30HTAIBHON TOBEPXHOCTH TEJIO;
METO/I TIO3HAHMS: — MOYeMy B KapKyIO MTOTOIY B CBETIION O 1e
HaOJI0ICHNE, IOCTAHOBKA  [MpOXJIafHel, ueM B TéMHOU. [Ipennoxenue
HAy4YHOTO BOIPOCA, CrI0c000B IPOBEPKH TUTIOTES.
BEIJIBHKCHUE THITOTE3, [IpoBeneHME HCCIIeTOBAHUS IO IPOBEPKE KaKO-
HKCIIEPUMEHT 10 MPOBEPKE  [TUOO TUTIOTE3HI.
TUIIOTE3, OOBSICHEHUE [TocTpoeHue mpocTelmmx Mojienen pu3nueckux
HaO0JII01aeMOTO SIBJICHHUS. SIBJICHUI (B BHJI€ PUCYHKOB WJIM CXEM), HAIIPUMEP
Onucanue GU3NIeCKuX najicHue IpeIMeTa; MPSIMOJTMHEHHOE
SIBJICHHI C TTOMOIIIBEO pacmpocTpaHeHHUE CBETa
MOJENen
HToro no pazneny 6

Paznen 2. [leppoHavyanbHbIE CBEACHUS O CTPOE

HHUHU BCIICCTBA

2.1

CtpoeHue BeliecTBa

1

CtpoeHue BelecTna:

Habmtoienue u nHTeprnpeTaIys OnbIToB,
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ATOMBI U MOJIEKYJIbI, UX
pa3mepsbl. OnbITHI,
ITOKa3bIBAIOIIHE
ITUCKPETHOE CTPOCHUE

BCIICCTBA

CBHUJIETEJILCTBYIOIUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

O1eHKa pa3sMepoB aTOMOB M MOJIEKYI

C MCTIONb30BaHueM (poTorpaduii, MoTydeHHBIX
Ha aTOMHOM CUJI0BOM Mukpockore (ACM) —

nmaboparopHas padota no teme: «OneHka
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raMeTpa aToMa METOJIOM PSJIOB
(c ucnonb3oBanueM ¢GoTorpaduii)». OnpeneneHue

PasMCPOB MAJIbIX TCJI

2.2 |[IBwxkeHue u JIBr>xkeHue yactull BeilecTna. [Habmonenrne u o0bacHEHUE OPOYHOBCKOTO
B3aMMOJICHCTBHE YaCTHULL CBsI3b CKOPOCTH JBMKECHUS  [IBMXKEHUS U BICHUS TudPy3un.
BEILECTBA YaCTHL] [TpoBeneHne u 0ObICHEHUE OIBITOB
C TEMIIEPATYPOHU. M0 HAOJIOJICHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
bpOyHOBCKOE IBUJKEHHE, [IpoBeneHue u 0ObICHEHUE OIBITOB I10
nudysus. 0OHApY>KEHHUIO CHJI MOJIEKYJISIPHOTO MIPUTSKEHUS U
B3auMozeiicTBue 4acTHil OTTAJIKUBAHUS
BEILECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE
2.3 |ArperatHbie ArperaTHble COCTOSTHUS Onucanue (C UICHOIB30BAHUEM MPOCTHIX

COCTOAHUMA BCIICCTBA

BEIIECCTBA: CTPOCHUE I'a30B,
PKUJIKOCTEN U TBEPABIX
(KpUCTAIIIMYECKUX ) TEN.
B3anMocBs3b MEXIY
CBOMCTBAMU BEIIIECTB

B PA3HbIX arpCraTHbIX

MOJIEJI€) OCHOBHBIX Pa3JIMuMid B CTPOCHUH Ta3o0B,
PKUJIKOCTEN U TBEPIABIX TEI.

OOBsiCHEHUE MAJION CKUMAEMOCTH KHJIKOCTEH U
TBEPJBIX TEN, OOJIBIION CKMMAEMOCTH ra3o0B.
OObsicHEHUE COXpaHEeHUs! (OPMBI TBEPABIX TEN U

TCKYYCCTH KUJIKOCTH.
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COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoenrueM. OcobeHHOCTU
arperaTHbIX COCTOSIHUMI

BOJIEI

[IpoBeneHue OMBITOB, TOKA3BIBAIOIIUX, YTO

B TBEPIOM COCTOSIHUM BOJIbl YACTHUIIBI HAXOSITCS
B CPEAHEM JaJiblIIe APYT OT Jipyra (TUIOTHOCTh
MEHBIIIE), YEM B KUIKOM.

Y cTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYILIECTBOBAHHEM BOJHBIX OPTaHU3MOB

(MC — Guonorus, reorpadusi)

Mtoro no pasueiny
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Paznen 3. JIBukeHHE U B3aUMOJICHCTBUE TE

3.1 [Mexauuueckoe

JIBHXKCHHC

3

MexaHn4ecKoe IBUKECHUE.
PaBHOMEpHOE U
HEPAaBHOMEPHOE JIBHKCHUE.
CxopocTb. CpeHssi CKOPOCTh
[pY HEPAaBHOMEPHOM
NBIOKCHUU. Pacuér myTu u

BPCMCHH OIBUKCHUA

M ccenoBanre paBHOMEPHOTO JBHKECHMUS,
OTpeJIeIeHHE ero MPU3HaKOB.

Habnronenne HepaBHOMEPHOTO ABUKEHUS U
OIPEJEIICHUE €r0 OTIMYHMIA OT paBHOMEPHOTO
TTBH>KCHUSL.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBUKEHHUS
(11apuka B KUJKOCTH, MOJIETTH DJIEKTPUUECKOTO
AQBTOMOOUJIS U T.1.).

OrnpeneneHue CpeTHEN CKOPOCTH CKOJIbKEHUS
OpyCKa WU IIapyKa 1Mo HaKJIOHHOM TTIOCKOCTH
Peluenue 3a1ay Ha ONpeAesIeHUE IMyTH, CKOPOCTH U
BPEMEHU PABHOMEPHOTO JBUKECHHUSI.

AHanu3 rpad)iKOB 3aBUCUMOCTH TTyTH U CKOPOCTH

OT BPEMEHHU
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3.2

Nuepuus, macca,

IIJIOTHOCTD

SABiieHue MHEPIUU. 3aKOH
nHepuun. B3aumonencteue
TEJI KAK TPUYMHA U3MEHECHUS
CKOpPOCTH

IBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJIa.
[110THOCTH BelleCTBA.

CBsI3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJI B

equHAIIE 00HLEMA BEIlECTBA

OObsiCHEHUE U IPOTHO3UPOBAHUE SBJICHUH,
00yCIIOBJIICHHBIX HHEPLIUEH, HATIPUMED, UTO
MPOUCXOIUT MIPU TOPMOKEHHH HITU PE3KOM
MaHEeBpe aBTOMOOUJIS, TOUEMY HEBO3MOMKHO
MIHOBEHHO MPEKPATUTH JBUKEHUE HA BEJIOCUIIEIE
VI CaMOKaTe | T. 1.

[IpoBeneHNE U aHAIU3 ONBITOB, JEMOHCTPUPYIOIIHNX
M3MEHEHUE CKOPOCTH JABUKEHUS TeJla B pe3ysbTaTe
NEHCTBHS HA HETO IPYIUX TEIl.

Pemenue 3a1ay Ha ONpeAeIeHUe MACChI Tella, €ro

00BbEMA Y TUIOTHOCTH.
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[IpoBeneHNE U aHAJIN3 ONIBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb U3MEHEHHUsI CKOPOCTH T€JIa OT €TI0
MacChbl IIpY B3aUMOJEUCTBUM Tel. M3mepenue
MaccChl T€JIa Pa3IMYHBIMU CIIOCOOaMH.
OnpeneneHne IWIOTHOCTH TeJla B PE3YJbTATE

N3MCPCHHUA CTO MACChI U 00BEMa

43



3.3

Cwnna. Bunpe! cunn

14

Cuita Kak XapaKTepUCTHKA
B3aNMOJECHUCTBUSA TEL.

Cuiia ynpyrocTy u 3aKOH
['yka. I3MepeHue cuiibl

C IMTOMOIIBIO TUHAMOMETPA.
SBIIeHUE TATOTEHUS U CUIIa
TsokecTd. Criia TSYKECTH Ha
NPYTUX IJIAHETAaX.

Bec tema. HeBecomocTs.
CnoXeHue cui,
HAaMpaBJICHHBIX 10 OJHOU
[IPSMOM.
PaBHOI€MICTBYIOIIIASA CUII.
Cuia tpenust. Tpenune
CKOJIB)KEHUSI U TPEHUE
1okos. TpeHue B mpupoiae u

TCXHHUKC

M3ydeHne B3auMOAECHCTBUS KaK TPUUNHBI
M3MEHEHHUsI CKOPOCTH TeJla WK €To AedopMalinu.
OnucaHue peaibHbIX CUTYalluidi B3aUMOICUCTBUS
TeJl C TOMOIIBIO MOJIENIEN, B KOTOPBIX BBOAUTCS
MOHATUE U N300paKEHUE CUIIBI.

M3yuyenue cuibl ynpyroctu. Mccnenosanne
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT yJJIMHEHUS
[PE3MHOBOIO IIHYpa WIH MPY>KUHBI

(c mocTpoeHuem rpaduka).

AHaJIN3 MMPAKTUYECKUX CUTYyaAllUH, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(YmpyrocTs mMsida, KpOCCOBOK, BETOK JIepeBa  JIp.).
AHANIM3 CUTYyallHi, CBSI3aHHBIX C SIBICHUEM
TATOTEHUS.

OOBsicCHEHUE OPOUTATTLHOTO JIBH)KCHUS TIJIAHET

C UCIOJIb30BAaHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WHEPLIMH.

M3mepeHne Beca Tena ¢ NOMOIIBI JUHAMOMETPA.

O060CHOBaHKE PTOTO CIIOCO0A U3MEPEHUS.
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DKCIIEpUMEHTAIBHOE ITOJTy4CHHE ITPaBUIIA
CJIO’KEHHMS CUJI, HAIIPABJIEHHBIX BIOJb OJJHOU
npsamMoil. OnpeneneHue BeTMUYUHbI
PaBHOJACHCTBYIOIIEH CHIL

3yueHue Cuiibl TPEHUS CKOJIBKEHHSI U CHJIBI

TPEHUS ITOKOSI.

[TaBJICHUS U CBOMCTB TPYLIUXCS ITOBEPXHOCTEN.
AHanu3 NPaKTHYECKUX CUTYyalUil, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHNUS,
MCIIOJIB3YIOTCSl CITOCOOBI €€ YMEHBIIEHUS WU
YBEJIMYEHUS (KaTaHUE Ha JIbDKAX, KOHbKaX,
TOPMOYKEHHE aBTOMOOMJISA, UCIIOJIb30BAHUE
MOJIIMITHUKOB, IJIABAHUE BOJHBIX dKUBOTHBIX U
np.). Pemenue 3ana4 ¢ ucnons3oBanueM Gopmyi
111 pacdy€Ta CUIIbI TSYKECTH, CHIIBI

YHOPYTroCTH, CUJIbl TPCHHA

AHanu3 u MOJCIIMPOBAHHUC SABJICHHUA HCBCCOMOCTHU.

I/ICCJIG,ZIOBaHI/Ie 3aBUCHUMOCTH CUJIBbI TPCHHUA OT CHUJIIbI

Htoro no pazueny

21
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Paznen 4. JlaBienue TBEPABIX TEJI, )KUIAKOCTEH U Ta30B

4.1

JlaBnenue. [lepemaua
TaBJICHUS TBEPAbIMU
TeJIaMU, KUJIKOCTIMHU U

ra3daMm

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBEIUYEHUS
napieHus. JlaBieHne rasa.
3aBHCHUMOCTE JaBJICHHUS ra3za
OT 00BEMa,

TeMIEPaTypHbI.

AHann3 ¥ 00bsICHCHHE OITBITOB U MMPAKTHYCCKUX
CHTyaHHﬁ, B KOTOPBIX HPOABJIACTCA CUJIa JABJICHUA.
O0ocHoOBaHue Crroco0o0B YMCHBIICHUA U
YBCIIMYCHUS TaBJICHHA.

I/ISY‘IGHI/IG 3aBUCHMMOCTH JaBJICHHA I'a3a

46




[lepenaua naBineHus
TBEPABIMU TEJIAMHU,
PKUJIKOCTSIMH U razaMy. 3aKOH

Ilackamns

0T 00BEMa U TeMIIepaTyphl.

M3yueHne 0cOOEHHOCTEN nepeaayn TaBJICHUS
TBEPBIMU TEJIAMU, KUIAKOCTSIMU U Ta3aMHu.
O6oCcHOBaHUE PE3YJIbTATOB ONMBITOB OCOOCHHOCTSIMHU
CTPOEHMSI BEILIECTBA B TBEPIOM, KUAKOM U
ra3000pa3HOM COCTOSIHUSIX.

DJKCTIEpUMEHTAIEHOE TOKA3aTeIbCTBO 3aKOHA
[Tackass.

Perenne 3ama4 Ha pacuéT AaBIeHUS TBEPIOTO

Tciia
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4.2 |/laBneHue KUAKOCTH O 3aBUCUMOCTb JIaBJICHHUS VccnenoBanue 3aBUCUMOCTH AaBICHUS KUIKOCTH
PKUIKOCTH OT TJTyOWHBI. OT ITYOWHBI MOTPYKEHUS U TUIOTHOCTH JKUKOCTH.
[TneBMaTnueckue MamuHbl.  |Habmonenne n 00bICHEHHE THAPOCTATUIECKOTO
['uapocTaTHdecKuii mapajiokca Ha OCHOBe 3akoHa [lackars.
napagokc. Coobmarommuecs:  [M3yueHne cooOmaromuxcs cocyaoB.
cocynsl. ['unpaBnuyeckue  [PemieHue 3amay Ha pacuéT AaBICHUS KUIKOCTH.
MEXaHU3MBbI OObsiCHEHUE TIPUHIIUIIA IEWCTBUS THIPABIMYECKOTO
rpecca, MHEBMAaTHICCKUX MAIIIHH.
AHaNM3 U 00bSICHEHUE MPAKTUUYECKUX CUTYaIUMH,
MEMOHCTPHUPYIOTUX MPOSBICHUE TaBICHHSI
KUIKOCTH U 3aKkoHa [lackans, nampumep
MPOIIECCOB B OPTaHU3Me MPU ITyOOKOBOJIHOM
HBIPSTHUN
4.3 |AtMmocdepHoe naBieHue 6 Atmocdepa 3emin u DJKCnepUMEeHTAIbHOE OOHAPYKEeHHE aTMOC(HEPHOTO

aTMOC(EepHOE JaBJICHUE.

[[pryuMHBI CylIECTBOBAHUS

ITaBJICHUS.

AHaJIN3 U 00BSICHEHUE OTBITOB U MPAKTHUYECKUX
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BO3JIYIIHOW 000JO0UYKH 3E€MJIH.
OneiT Toppruemnn.
3mepenue atMochepHOro
TaBJIEHUS. 3aBUCUMOCTD
aTMOC(EpHOTO JaBJICHUS OT
BBICOTHI HaJ| YPOBHEM MOPHI.
[TpubopsI

TUTSL U3MEPEHUS

aTMOC(EpPHOTO JTaBJICHUS

CUTYaIIHii, CBI3aHHBIX C IEHCTBUEM aTMOC(HEpPHOTO
JTaBJICHMS.

OObsicHEHUE CYLIECTBOBaHUS aTMOochephl Ha 3emiie
Y HCKOTOPBIX IUIAHETaX WK €€ OTCYTCTBHS Ha
NPYTUX IiaHerax u Jlyne.

OObsicCHEHUE U3MEHEHHUSI TUNIOTHOCTU aTMOC(hEPHI €
BBHICOTOM M 3aBUCUMOCTU aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI.

Pemenue 3a1ay Ha pacy€T aTMOCPEPHOTO
TaBJICHUS.

M3yuenue yctpoiicTBa bapomeTpa-aHepouaa
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4.4

JlericTBUE )KUJIKOCTH U
rasa Ha IOTPYy>KEHHOE B

HHUX TCJIO

JlelicTBHE KUAKOCTHU U ras3a
Ha [OTPYKEHHOE B HUX TEJIO.
BriTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue tei.

BOSI[YXOHJIaBaHI/IG

DKCIIEpUMEHTAIbHOE OOHApYKeHUE JCHCTBUS
PKUJIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO.
OrnpeneneHue BhITATKUBAIOIICH CUITBL,
IIEMCTBYIOIIEN HA TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBeneHne u 00CYXICHUE OTBITOB,
IIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAUIKABAIONIEN CHIIBI, IEHCTBYIOIIECH HA TEJIO B
KUJKOCTH, OT 00bEMa OTpyKEHHOM

B JKHJIKOCTh YaCTH T€JIa U OT IJIOTHOCTH KUJAKOCTH.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI,
JICMCTBYIONIEH HA TEJIO B KUIKOCTH, OT MacChl TeJa.
HccnenoBanne 3aBUCUMOCTH BECa Tejla B BOJIE

0T 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.
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Pemenue 3a1a4 Ha NPUMEHEHHE 3aKOHa ApXuMea
W yCIIOBUS IIJIABaHUS TEJI.
KoHcTpyrpoBaHUe apeoMeTpa Uin

KOHCTPYUPOBAHUE JIOAKHU U OIPEIEIICHUE €€

CPY30II0IbEMHOCTH
MToro no pazneny 21
Paznen 5. PaboTta u MOIIHOCTE. DHEprus
5.1 |[PaGoTa 1 MOLIHOCTH 3 Mexanuueckas padbora. DKCIEPUMEHTAIIBHOE ONPEEICHUE MEXAaHUYECKOU

MoIHOCTb

pa®oThI CUJIBI TSDKECTHU MPU NaJCHUN TEJla U CUIIBI
TPEHUS

[P PAaBHOMEPHOM IIEPEMEILIEHUH Tela 110
FOPU30HTAIBHON TOBEPXHOCTH.

Pacu€r MOIIHOCTH, pa3BUBAEMON NPH NMOABEME T10
JIECTHHIIE.

Pemienue 3a1a4y Ha pacyET MEXaHUUYECKON pabOThI

1 MOIIHOCTH

51




0.2

HpOCTBIe MCXaHH3MBI

3)

[IpocTble MEXaHU3MBI: pblyar,
010K, HAKJIOHHAS MJIOCKOCTb.
[IpaBuiIO paBHOBECHUS
pplyara.

[I[pumeHeHne mpaBuiia
paBHOBECHUs pblUara

K 0JIOKY. «30J10TO€ MPaBUIO»
Mexanuku. KIIJI mpocteix
MEXaHU3MOB.

[IpocTbie MEXaHU3MBbI

B OBITY U TEXHHUKE

OmnpenenieHre BHIMTPHIINIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha MPUMEpPE phlvara, OJIBIKHOTO 1
HEIOBMYKHOTO OJIOKOB, HAKJIOHHOM TIJIOCKOCTH.
VccnemoBaHue yCIIOBUS PAaBHOBECHS phIdara.
OOHapykeHue CBOMCTB MPOCTHIX MEXAaHU3MOB

B Pa3IUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
MCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKXKE

B KUBBIX OpPTaHU3Max.

DKCIIepUMEHTAIbHOE J0Ka3aTeIhCTBO PABEHCTBA
paboT IpY MPUMEHEHHUH MPOCTHIX MEXAHH3MOB.

Onpenenenue KII/] HaKTOHHOM MJIOCKOCTH.
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Pemenre 3a1a4 Ha NPUMEHEHUE MTPABUIIA

paBHOBecHs peruara u Ha pacuét KIIJ]

5.3 [MexaHnuyeckas SHEPTHS

4

MexaHudeckast SHEPTHs.
Kunernueckas u
[IOTEHLUAJIbHAS DHEPTUSL.
[IpeBpalenre 0JHOro BUaa
MEXaHHYECKON YJHEPTUH

B IpYroi. 3aKOH COXpaHEHUs

OHCPIrnu B MCXaHHKCE

DKCIIEPUMEHTAIIBHOE ONPEEICHUE U3MEHEHHUS
KMHETUYECKOW U MOTEHIIMAIbHON YJHEPTUH TEJIA IIPU
€ro CKaThIBAHWM 110 HAKJIOHHOM IUIOCKOCTH.
DopMyIMpOBAaHUE HA OCHOBE UCCIIEOBAHUS 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTHH.

OO0cy:x1eHne TpaHul] IPUMEHUMOCTH 3aKOHa
COXpPaHEHMS IHEPTUH.

Pemenue 3a1a4 ¢ HCNIOJIB30BAHUEM 3aKOHA

COXpaHEHHUs SHEPTUU

Hroro no pasneny 12
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KIIACC

BEIECTBA

MOJICKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BELIECTBA.
Macca u pazMepbl aTOMOB U
MOJIEKYJI. OTBITHI,
[TOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOpPUH.

Monenu TBEPIOTO, KUIKOTO
1 T23000pa3HOTO COCTOSHUMA
BEIIIECTBA.
Kpucrannuueckue u

amop(HbIe Tena.

Ne  HammenoBanue KommuectBo  [[Iporpammuoe copepkanne  (OCHOBHBIEC BUJBI JESTEIBHOCTH 00YUAIOIINUXCS
/0 [pa3fesioB U TEM JacoOB
y4eOHOro MmpeaMeTa
Paszpnein 1. TermoBele siBiIeHUA
1.1 |Crtpoenue u cBoiictBa |/ (OCHOBHBIE MOJIOKEHHUS Ha6utoieHne 1 MHTEepIpeTanus OIbITOB,

CBUJICTEJILCTBYIOIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
PA3IMYHBIX BEIIECTB B BOJIE.

Perienure 3a1a4 o OLEHUBAHUIO KOJIMYECTBA
ATOMOB WJIM MOJIEKYJI B eJIMHUIE 00BEMa
BEIECTBA.

AHaM3 TeKCTa IPEBHUX aTOMHUCTOB (HaIIpuMeED,
dbparmenTa nmosmel Jlykperus «O npupose
BEIIIC») C U3JI0KEHUEM 00OCHOBAHUI aTOMHOM
runoTe3bl (CMbICIOBOE uTeHue). O1ieHKa
yOeIUTENIbHOCTH 3TUX 000OCHOBAHUM.
OO0BsicHeHUE OPOYHOBCKOTO JBHKEHHUSI, SIBJICHUSI

G Gy3un ¥ pa3Iuuuid MeX1y HUIMHA Ha OCHOBE
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OObsiCHEHUE CBOMCTB T'a30B,
PKUIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE IMOJIOKEHUHN
MOJIEKYJISIPHO-KUHETUYECKOM
reopuu. CMaunBaHuEe U
KaIWUISIPHBIC SIBJICHUS.
TennoBoe pacmMpeHue u

CXKaTuc

M0JI0KEHUM MOJIEKYJIAPHO-KHUHETUYECKOMN
TEOPHUH CTPOCHUS BEUIECTBA.

OO0BsICHEHHE OCHOBHBIX PA3JIMUUMA B CTPOCHHUH
ra3oB, JKUIKOCTEU U TBEPIBIX TEI

C MCMOJIb30BAaHUEM TOJI0KEHU MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHUH CTPOCHUS BEILIECTBA.
[IpoBeneHne ONBITOB MO BHIPAIIMBAHUIO

KPUCTAJIJIOB ITIOBAPEHHOM COJIM MJIM caxapa.
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[IpoBenennie 1 0OOBICHEHUE OMBITOB,
NEMOHCTPUPYIOIINX KaWJUIAPHBIE SIBICHUS U
SIBJICHHE CMa4YUBaHUS.

OO0BsICHEHUE POIU KATWJUSIPHBIX SIBICHHIA

JUIs1 IOCTYIUIEHMSI BOJIBI B OPTaHU3M PaCTEHUM.
Ha6utoieHue, npoBeieHrne U 0ObSICHEHUE OTBITOB
0 HAOJIOJEHUIO TEIJIOBOTO PaCIIMPEHUS Ia30B,
KUIKocTer U TBEPABIX Tea. OObsICHEHHE
coxpaHeHUus1 00bEMA TBEPBIX TEN, TEKYUECTH
PKUJIKOCTH (B TOM UYHKCIIE, pa3HULIbI

B TEKYUYECTH JIJIS1 Pa3HBIX )KUJIKOCTEN), TaBICHUS
rasa.

[IpoBeneHME ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIABJICHHS BO3AyXa OT €ro 00bEéMa u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NPakKTUYECKUX CUTYyalUil, CBI3aHHBIX

CO CBOMCTBAMU Ia30B, )KUJKOCTEN U TBEPIBIX TEII
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1.2

TerioBbie IMPOHCCChI

Temnepatypa. CBs3b
TeMIepaTypbl CO CKOPOCTHIO
TEIIJIOBOTO JIBYDKCHUS YACTHII.
BHyTpeHHSs SHEPrUsl.
CriocoOBI H3MEHEHUS
BHYTPEHHEU SHEPTUU:
Teruionepeaadya u COBEPIICHUE
paboThl. Buss

TCILIOIICPpCaaAYN

CpaBHEHHE Pa3IMYHBIX CITOCOOOB U3MEPEHUS U
TITKaJ1 TEMIIEPATYPHI.

HaOmronenne u 00bICHEHHE OIIBITOB,
NIEMOHCTPUPYIOIINX U3MEHEHNUE BHYTPCHHEH
DHEPIuU Teja B pe3yibTaTe TeIuionepeaadn u
PabOThI BHEITHUX CHII.

HaOmronenne u 00bSICHEHNUE OTIBITOB,

00CyX/IeHHE MMPAKTUUECKUX CUTYaIuH,

O60cHOBaHKE MPABUIT U3MEPEHUS TEMIIEPATYPHI.
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TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYCHUE.
KoandyecTBO TEILIOTHI.

Y nenbHasg TEJI0EMKOCTh
BellecTBa. TermiooOMeH u
TETJIOBOE paBHOBECHE.
'YpaBHEHHE TEIIJIOBOTO
Oamanca. IlnaBnenue n
OTBEP/ICBAHUE
KPUCTALTAYECKUX BEIIECTB.
Y nesapHas TeIioTa
[LIABJICHUS.
[TapooOpa3oBaHue u
KoHJeHcauus. Mcrapenue.
Kunenune. Y nenpHas Teniaora
napooOpa3oBaHUsl.
3aBUCHUMOCTh TEMITEPATYPbI
KUIIEHUS OT aTMOC(EpHOTo
TTaBJIICHUS.

Bita)xHOCTh BO3yXa. DHEPrus

NEMOHCTPUPYIOIINX Pa3TUYHbIC BUJIbI
TeTIonepeauu: TEMIONPOBOIHOCTb, KOHBEKIIHIO,
M3JIyYCHUE.

WccnenoBanue siBJICHUS TEIIOOOMEHA

[PV CMENIMBAHUH XOJOAHON U TOPSTYEN BOJIBL.
Ha06nroieHue ycTaHOBIEHUS TEIII0BOTO
[PABHOBECHUS MEXTY TOpSYEi U XOJIOIHON BOJOM.
Ornpenenenue (M3MepeHne) KOJIUYECTBA TEIUIOTHI,
MOJIYYE€HHOTO BOJION MPU TEMI00OMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.
Omnpenenenue (M3MEpeHUE) yIeTbHON
TEIJIOEMKOCTH BEILIECTBA.

Pemienue 3a1au, CBSI3aHHBIX C BHIYUCIICHUEM
KOJIMYECTBA TEIIOTHI U TEMIIOEMKOCTH

Py TETI000OMEHE.

AHaJIN3 CUTyallUi MPAKTUYECKOTO MUCII0JIb30BAHUS
TETIOBBIX CBOMCTB BEUIECTB U MaTEPHUAJIOB,
HaIpUMED, B LIEISAX SHEProcOepeKeHUs:
TETTON30JISIIIHS, SHEPrOoCcOepeTaroIIne KPhIIH,

TePMOAKKyMYJISITOPHI 1 T. A. Habmonenue
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TOILIMBA.

Y ienbHas TEIoTa CrOPaHUsL.
[ IpyuHIIMTIBI paOOTHI TETIOBBIX
neurarencii KI1JI TermioBoro
JIBUTATES.

TerioBbie JABHUI'aTCJIM U

SIBJICHUW UCTIApEHUS U KOHJICHCAITUH.
HccnenoBanue mpoiiecca UCIapeHusl pa3inaHbIX
PKUIKOCTEH.

OOBsiCHEHHUE SIBIICHUM UCTIApEHUS U

KOHACHCALIMK Ha OCHOBC aTOMHO-
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3alUTa OKPY>KAIOIIeH Cpebl.
3aKOH COXPAaHEHHUS U
MpeBpaIECHUS SHEPTUU B

TCIUIOBBIX IIpOoHECCCax

MOJICKYJISIPHOTO YUCHHSI.
Habmoenue u 00bsICHEHNE TIpoliecca KUIMeHHUs], B
TOM YHCJIC 3aBUCUMOCTH TEMIIePaTypPhl

KUTICHUS OT JaBJICHUS.

Ornpenenenue (M3MEpPEeHUE) OTHOCUTEIBHOM
BJIQKHOCTH BO3JIyXa.

HaGrotenune mporiecca riaBIeHUs
KPUCTAJUTMUECKOTO BEIIECTBa, HAIIPUMEP, JIbA.
CpaBHEHHE MPOIIECCOB TUIABIICHUS
KPUCTALIMYCCKHUX TEJl U Pa3MATYCHUS MPU
HarpeBaHU aMOP(HBIX TET.

Onpenencuue (M3MEpPeHUE) yISTbHOU TEIIOTHI
TUTaBIICHUS JIbJIA.

OOBsICHEHUE SBIICHUN TUIABICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenvie 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax TEIJIonepeaadn
NIPH TTABJICHUN U

KpucCTalNIM3alnuu, UCIIAPpCHUN U KOH/ICHCAIIUH.
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AHaQJIN3 CUTYaIlUN MPAKTUIECKOTO MPUMEHEHHUS
SIBJICHUU TJIABJICHUS U KPUCTAILTM3AIUH,
HaIlpuMep, MOTYyYEHHUE CBEPXUUCTHIX MAaTEpUAIOB
coJieBas rpeJika u Jp.

AHanu3 paboThl U OOBSICHEHHUE MTPUHIIUTIA
TTEMCTBUS TCIUIOBOI'O JBUTATEIS.

Brruucienue kojJndecTBa TCIIIIOTHI,

b
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BBIJICIISIIOIIECTOCS IPU CTOPAHUU PA3TUYHBIX BUJIOB
roruBa, 1 KITJI neurarens.

OO6cyXIeHNEe PKOJTOTHUECKUX TTOCIICACTBUN
VCTI0JIb30BAHUS IBUTATENICH BHYTPEHHETO

CropaHusi, TCIINIOBBIX U FH,Z[pOBJIGKTpOCTaHI_[Hﬁ

MToro no pazneny 28

Paznen 2. DnexkTpuuecKre 1 MarHUTHBIE SIBIICHUSA
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2.1

DIEKTPUYECKUE 3apsiibl.
3apsiKEHHBIE TeIa U UX

B3aUMOJIEUCTBUS

DJIEKTPU3ALIMS TEN.

JIBa poaa 3JIEKTPUYECKUX
3apsaoB. BzaumoencTBue
3apsHKEHHBIX TEIL.

3akoH KynoHa (3aBUCHMOCTD
CUJIbI B3AaMMOJICHCTBUS
3apsHKEHHBIX Tl

OT BEJIMYUHBI 3aPSI0B U
[PACCTOSIHUS MEXKTY TEJIIaMH).
DJIEKTPUYECKOE TOJIE.
Hanpsxk€aHoCTh
PIIEKTPUYECKOTO MOJIS.
[IpuHIMD Cynepno3uIun
PIIEKTPUYECKUX TTOJIEN

(Ha KaYeCTBEHHOM ypPOBHE).
Hocurenu anekTpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
PIIEKTPUYECKUN 3apsiLl.
CtpoeHue atroma.

[IpoBOgHUKY U

HaOmroneHue u npoBeicHUE ONBITOB

10 AJEKTPU3ALMHU TEJI IPU CONPUKOCHOBEHUU U
WHYKIIUEH.

HaOironenne u 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.
OO0BsICHEHUE TIPUHIIUIIA ICUCTBHUS JIEKTPOCKOTIA.
OOBsICHEHHUE SIBIICHUM JICKTPU3ALNH TPH
COIPUKOCHOBEHUU TEJI U UHIAYKIIUEH C

M CIOJIb30BAHUEM 3HAHUM O HOCUTEISAX
PIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacnio3HaBanue 1 0ObsICHEHUE SIBJICHUHN
DJIEKTPU3AIMU B TIOBCECITHEBHOMW KU3HMU.
HaOmronenne n 00bSICHEHHUE OTIBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPAHEHUS
PIIEKTPUYECKOTO 3apsia.

Hao0mntoeHue onbITOB MO MOJETUPOBAHUIO
CHIJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJISL.
HccnenoBanue IEMCTBUS DJIEKTPUUECKOTO MOJIST HA

[MPOBOJHHUKH 1 JUIJICKTPUKHN

65



NMUBJIEKTPUKHU. 3aKOH
COXpaHEHUS AIEKTPUUECKOrO

3apsiia
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2.2

[ locTOSITHHEBII

DIEKTPUYECKUN TOK

20

DJIEKTPUYECKUM TOK. Y CIIOBUS
CYILIECTBOBaHMUS
PIEKTPUUYECKOTO TOKA.

M cTOYHUKY TTOCTOSTHHOTO
Toka. JlencTBus
PIEKTPUYECKOTO TOKA
(TEerIoBOE, XUMHUYECKOE,
MarHUTHOE).

DJIEKTPUYECKUN TOK B
PKUJIKOCTSIX U ra3ax.
DJIEKTpUYECKas 1ETIb.

Cuna Toka. DJIeKTpUIeCcKoe
HaIPSOKEHUE.
ConpoTuBiIeHHE MPOBOHUKA.
Y IEBbHOE COITPOTUBIICHUE
BemiecTBa. 3akoH Oma 1J1st
y4acTKa LIeTH.
IlocienoBaTenbHOE U
MapaieIbHOE COCTMHEHHE

IMPOBOAHHUKOB.

Habmonenue pa3anyHbIX BUAOB JICHCTBUS
PIIEKTPUYECKOTO TOKA U OOHAPYKEHUE ITHX BUIOB
JICHUCTBUS B [IOBCEIHEBHOM KU3HH.

HabmroneHne BOSHUKHOBEHUS Ta30BOT0 pa3psiga 1
BIIEKTPUYECKOTO TOKA B JKUJIKOCTH

COopKa ¥ HCTIBITaHUE AJICKTPUUSCKON IeTTH
[MOCTOSIHHOTO TOKa.

M3mepenue cuibl TOKa amnepmerpoM. Mzmepenune
PIICKTPUYECKOTO HAIPSIKECHUS BOJIBTMETPOM.
[IpoBenennie 1 0O0OBICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
PJIEKTPUYECKOTO COMTPOTUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOMIAJN ONEPEYHOT0 CEYEHHUS U
MaTepuana.

MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
[TPOTEKAIOIIETO Yepe3 PEUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HAMPSKCHUS Ha
[pe3ucrope.

[IpoBepka npaBuiIa CIIOKEHUS HAIPSKEHUH TIPU

MMOCJICA0BATCIIBHOM COCAMHCHUHN ABYX PE3UCTOPOB.
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PaboTa 1 MOUTHOCTD
PIEKTPUUYECKOTO TOKA. 3aKOH
JIxoyns—Jlenna.

9JI€KTpI/I‘-ICCKI/I€ OCIIM 1

HpOBepKa IMpaBHJia IJId CUJIBI TOKA

[IPpH IIapalJICIbHOM COCANHCHHUU PE3UCTOPOB.
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MOTpeOnTETN AHANM3 CUTyalUi MOCIEIOBATEIBLHOTO U
PIEKTPUYECKOU SJHEPTUH B [apajyICIbHOTO COEAMHEHUS IPOBOIHUKOB B
obITy. KOpoTKOE 3aMbIKaHHE |TOMAITHUX JIEKTPUUYECKUX CETSX.

Pelenne 3a1a4y ¢ HCHOJAb30BaHKEM 3akoHa OMa u
bopmyn pacuéTa JIEKTPUYECKOTO CONIPOTUBIICHUS
[IPU MIOCJIEI0OBATENBHOM U NTapaJlIeIbBHOM
COEAMHEHNH NPOBOJHUKOB.

Ornpenenenre pabOThI IEKTPUUECKOTO TOKA,
[TPOTEKAIOIIETO YEPES PESUCTOP.

Ornpenenenre MOITHOCTH AIEKTPUYECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3
IMaMIIOYKY OT HalpsbKeHus Ha Hel. OnpeneneHue
KII/] narpeBareis.

WccnegoBanue npeoOdpa3zoBaHusi SHEPTUU TIPU
MOABEME TPy3a JIEKTPOABUTATEIIEM.

OObsiCHEHUE YCTPOICTBA M MPUHIIMIA IEHCTBUS
TTOMAIITHUX AJICKTPOHATPEBATEIIbHBIX MPHUOOPOB.

OOBsiCHEHHE MMPUYIXUH KOPOTKOTO 3aMbIKaHUA U
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[MPpUHOUIIA JICMCTBUS IIIaBKUX HpeﬂOXpaHHTCHCﬁ.
Pemenue 3a1a4 ¢ UCIIOJIL30BaHUEM 3aKOHA

JIxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

6

IlocTOSHHBIE MATHUTHI.
BzaumMoneiicTBre MOCTOSIHHBIX
MarguToB. MarautHoe mojie.

MarauTHoe 110Ji€ 3eMJIu

HccnenoBanye MarHuTHOTO B3aUMOIEUCTBUS
[MOCTOSIHHBIX MarHUTOB.
M3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX

MAardiuToOB IIPpU UX 06’I)eILI/IHeHI/II/I " pa3aciICHUM.
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HCCJ’ICI[OB&HI/IG MargmMTHOI'O BSaHMOHGﬁCTBHH
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1 €0 3HAYCHUEC OJIA )KM3HHU Ha

3emie. OneIT DpcTenaa.
MarsurtHoe 1oJie
BIEKTPUYECKOTO TOKA.
[IpumeHnenue
PJIEKTPOMArHuTOB

B TeXHUKE. JlelicTBHE

MAaIrHUTHOTI'O ITOJISA

Ha ITPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonbs3oBaHue

PIIEKTPOABUTATEIICH

B TEXHUYECKUX YCTPOMCTBAX U

Ha TPAHCIIOPTE

[MIOCTOSIHHBIX MarHUTOB.
M3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX
MarHyuTOB IPU UX 0ObETMHEHUH U pa3JIeICHUH.
[IpoBeaeHrE ONBITOB MO BU3yaIU3alllH MOJIS
[MOCTOSIHHBIX MarHuTOB.

M3y4yeHue sSBIICHUSI HAMarHMYMBaHUS BEIIECTBA.
HccnenoBanue NeUCTBUS JIEKTPUUIECKOTO TOKA HA
MarHUTHYIO CTPEIKY.

[IpoBeneHne OnbITOB, AEMOHCTPUPYIOIINAX
3aBUCUMOCTH CHJIbI B3aHUMOJICHCTBUS KaTYIIIKH

C TOKOM ¥ MarHWTa OT CHJIbI U HalpaBJICHUS TOKA B
KaTYIIKE.

AHaIU3 CUTYalMi TPAKTUYECKOTO MPUMEHECHUS
PJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, TPOMBIIIJIEHHOCTH, MEJIUIIMHE).
MN3yuyeHne neicTBUs MAarHUTHOTO TIOJISL Ha
[TPOBOJIHUK C TOKOM.

M3yuyeHne nencTBus 3JIEKTPOABUATATEIIS.

WN3mepenne KII/I anexrpoasurarenbHOn
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YCTAaHOBKH.

BIIEKTPOABUTATEIICH

(TpaHCIOPT, OBITOBBIC YCTPOMCTBA U JIP.)

Pacnio3HaBaHue 1 aHAN3 PA3IUYHBIX IPUMEHEHUN

2.4

DJICKTPOMAarHUTHAs

VHTYKLI S

OnbiTel @apanes. SABieHue
BJIEKTPOMArHUTHOM

vHAyKnuu. [IpaBumno Jlenna.

OTBITHI IO HCCJICAOBAaHHIO ABJICHUS
BHGKTPOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC

M3MEHECHUH 3HAYCHUS U HaIrpaBJICHUA
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JIIEKTPOTEHEPATOP.

NMHAYKIIMOHHOI'O TOKA
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CnocoObl OJTy4eHUS

DIIEKTPOCTAHITUH
Ha BO300OHOBJIIEMBIX

NCTOYHHKAX SHCPIUHU

PIEKTPUYECKON YJHEPTHH.

MToro no pazneny 37
Pe3epBHOE BpeMms 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC

/1

HaumMmeHnoBaunue
pa3aeaoB U TEM

y4eOHOTrOo MpeaMeTa

KonunuecTBO

JaCoB

[IporpammHO€E coepKaHue

OCHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101u1/1xc;1

Paznen 1. Mexannueckue IBICHUSI
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1.1

Mexanunueckoe
TBIOKEHHUE U CIIOCOOBI

CIr0 OIIMCaHuA

10

MexaHN4eCKOE IBH)KCHHUE.
MarepruasibHasi TOYKa.
Cucrema oTcuéra.
OTHOCUTEIBHOCTH
MEXaHUYECKOTO ABUKECHUS.

PaBHOMEpHOE

HepaBHomepHOE

CpenHsiss 1 MTHOBEHHAas

CKOpPOCTbH TeJia MpU

Y ckopeHue.

PaBHOyCKOpEHHOE

CB00OOIHOE TTaJIEHUE.
OmbITel ["annnes.
PaBHOMEpHOE NBUKEHHUE 110
OKPY>KHOCTH.

Ilepnon u yacrora

HpHMOJ’IHHGﬁHOG JABHKCHUC.

HpHMOJ’IHHGﬁHOG JABHKCHUC.

HCPABHOMCPHOM ABHUKCHHUMU.

[MPSIMOJIMHEUMHOE JBUKCHUE.

AHanmu3 U 00CYX JICHUE PAa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHXKEHUSI.

OO0cyxieHue TPaHUI] TPUMEHUMOCTH MOJICIIN
«MaTepuaibHas TOUKa.

Onucanre MEXaHMYECKOTO JABHKEHUS
Pa3IMYHBIMU crI0c00aMu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHQJIN3 KU3HEHHBIX CUTYyallui, B KOTOPBIX
POSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
NIBKEHUS.

HabutoieHne MexaHu4ecKoro JBUKEHHS TeJa
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.
CpaBHEHUE IMyTEW U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJI OTCUETA.

Ananu3 TexcTa ["anuses 00 OTHOCUTEIHLHOCTH
NIBUYKCHUSI; BHITTOJIHEHUE 33JaHUN TIO TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeHell CKOPOCTH CKOIbKEHUS

OpycKa Ui ABMKEHUS IIapUKa 1O HAKIIOHHOM
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oOpaienus. JIuneitHas u

yrjiioBas CKOpOCTH.

IIJTOCKOCTH.

AHamu3 1 00CyXIeHHE CTIOCOO0B
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L{eHTpOCTpEMHUTEIBHOE

YCKOpEHHE

MPUOTHKEHHOTO ONPEACIICHUSI MTHOBEHHOM
CKOPOCTH.

OrnpeneneHre CKOpoCTH PaBHOMEPHOTO
NMBIDKEHUS (IIapyKa B )KUIKOCTH, MOJICITN
PICKTPUUECKOTO aBTOMOOHJIS U T. 11.).
OrnpeneneHue myTH, TPOUICHHOTO 3a TJAaHHBIN
MTPOMEKYTOK BPEMEHH, M CKOPOCTH Tella

10 TpauKy 3aBUCHUMOCTH ITyTH PABHOMEPHOTO
NIBIDKEHUS OT BPEMCHH.

OO6CyXIeHHUE BO3MOXKHBIX ITPUHIIUIIOB ICHCTBUS
MPHUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUOMETPOB).

BrranciieHre myTd U CKOPOCTH MPU
[PaBHOYCKOPEHHOM MPSAMOJIMHCHHOM JBHKECHUHN
Tena.

Omnpenenenre MPOMIEHHOTO MyTH B YCKOPEHUS
NIBIDKEHUS Teja 1Mo Tpa(uKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHOTO

JIBUKCHUS TCJIa OT BPCMCHHU.
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[IpoBepka runoTessl: eCiu

[IPU PABHOYCKOPEHHOM JBHKCHUHU

0e3 HauaIbHON CKOPOCTH IyTH OTHOCATCS KaK
P HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
IPOMEKYTKN BPEMEHHU

OJIHNHAKOBBEI.
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OrnipeneneHue yCKOpeHus Telia npu
PAaBHOYCKOPEHHOM JIBMKEHUH TI0 HAKIIOHHOMN

IIJIOCKOCTH.

l3Mmepenue nepuoia ¥ 4acTOThl OOpaleHus Teaa

0 OKPY>KHOCTH.
OrnpeneneHrne CKOpoCTH PABHOMEPHOTO
NBU>KEHUS TEJIA TI0 OKPYKHOCTH.

Pemienue 3a1ad Ha onpeaeneHue
KMHEMAaTUUECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBUKECHUS Pa3IUYHbIX BUIOB.
Pacnio3naBanue u npuOIMHKEHHOE ONTUCAaHUE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO JIBUKEHUS B
MpPUPOJE U TEXHUKE (HA TPUMEPAX CBOOOTHO
MaaloIInX TeJl, IBUKECHUS KUBOTHBIX,

HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIp.)
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1.2

B3aumoneiictBue Ten

20

[lepBoiit 3ak0H HbroTOHA.
Bropoi 3akoH HproToHa.
Tperuit 3axkoH HproToHa.

[ IpyHIMIT CYTIEPIIO3ULIMN CHIL.
Cuia ynpyroctu. 3akoH ['yka.
Cuita TpeHMs: CUila TPEHUs
CKOJIB)KCHUS, CUJIa TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHHUS.
Cuita TSKECTH U 3aKOH

BCCMHPHOT'O TATOTCHUA.

Habmronenue u 006CyKaeHue OnbITOB

C IBM)KCHUEM TeJa IPU YMEHBIIICHUH BIIASHHUS
NMPYTUX TEJ, MPENATCTBYIOIMNX JBUKEHUIO.
Ananns texcra [annies ¢ onmucanuem
MBICJICHHOTO SKCIIEPUMEHTa, 000CHOBBIBAIOIIETO
3aKOH MHEPIIUH; BBITIOJIHCHUE 33JIaHUH 10 TEKCTY
(CMBICTIOBOE UTEHUE).

OOCy)XaeHrne BO3MOXHOCTH BBITTOTHEHHS 3aKOHA
WHEPIIUY B Pa3IMYHBIX CHCTEMaX OTCUETA.

HaoOmonenue u o0Cyx)eHrne MEXaHUIEeCKUX
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'Y ckopeHne cBOOOTHOTO
najeHus. J|BuKeHue maaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocCTh U neperpysku.
PaBHOBECHE MaTepuabHOM
TOYKU. AOCOIIOTHO TBEPI0E
reno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIJIEHHON OChIO
BpalleHus. MOMEHT CHIIBI.

LleHnTp TsKECTH

SIBJICHUI, IPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa HU3UKH.

JIeliCTBHS C BEKTOPAMU CHJI: BBINOJIHEHUE
3aJlaHUM 10 CJIOKEHHIO U BBIYUTAHUIO BEKTOPOB.
HaGnronenue u/uinm npoBeieHUE OMbITOB,
NTEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
Tea OT MPUJIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanmu3 U 00bSICHEHHE SIBJICHUIN

C HMCIOJIb30BaHUEM BTOPOTO 3akoHa HproToHa.
Pemenue 3a1a4 ¢ HCNIOJIB30BAHUEM BTOPOTO
3akoHa HbproTOHA U MpaBUIIa CIIOKEHUS CHJL.
Onpenenenne KECTKOCTH NPYKUHBI.

AHQJIN3 CUTYallUid, B KOTOPBIX HAOJIIOJAI0TCS
yrapyrue neopmariu, 1 uX 00bSICHEHHE

C HMCIIOJIb30BaHMEM 3aKoHa ['yka.

Pemenune 3aa4d ¢ ucnonb30BaHUEM 3aKOHA ['yka.

HCCJ’ICI[OB&HI/IG 3daBUCUMOCTHU CUJIbI TPCHUA
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CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUSI.
OO0cyxaeHne pe3ynbTaToOB UCCIIEJOBAHUS.
Onpenenenne kodpPuIUeHTa TPECHUS
CKOJIbKCHHUS.

HSMepCHI/Ie CHJIbI TPCHUS IIOKOA.
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Perienure 3a/1a4y ¢ UCIOIB30BaHUEM (POPMYIIBI IS
CUJIbI TPEHUS CKOJIbKEHUS.

AHaNIU3 IBUKEHUS TEI TOJIBKO MOJ IEMCTBUEM
CHUJIBI TSKECTU — CBOOOIHOTO MaJICHUS.
OOBsICHEHNE HE3ABUCUMOCTH YCKOPEHUS
CBOOOTHOTO MAJICHUS OT MACCHI Tea.

OLeHKa BEJIMYUHBI CUJTBI TATOTEHUS,
NMEUCTBYIONIEH MEXy ABYMs TeraamMu (11t
[Pa3HBIX Macc).

AHaM3 ABMKEHU HEOECHBIX TEJ MO/ A€HCTBUEM
CUJIbI TSTOTEHUS

(C UCTI0JIB30BAHUEM JOMOJHUTEIIBHBIX
MCTOYHUKOB MH(MOPMALIHH).

Peienue 3a1a4u ¢ UCMOIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (DOPMYJIbI

17151 pacu€Ta CUJIbI TSKECTH. AHAIIN3
OPUTMHAIBHOTO TEKCTA,

OTKMCBHIBAIOIIETO MPOSBJICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBITIOJIHEHHUE 3aJJaHUI 110 TEKCTY

(CMBICJIOBOE UTEHUE).
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Habmronenue u 006CyK1eHue OnbITOB
10 U3MEHEHHUIO Beca TeJla IPU YCKOPEHHOM

JBHKXCHHU.

eperpy3KH.
Pemrenne 3a1a4y Ha OIpeIEIEHUE Beca Tella

B PA3JINYHBIX YCJIOBUAX.

AHanuz YCJIOBI/Iﬁ BO3HHMKHOBCHHI HCBCCOMOCTH U
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AHaJIN3 CUJI, JEUCTBYIOIINX HA TEJIO, MOKOSAIIEEC
Ha OIIopeE.

OnpeﬂeneHHe OCHTpA TAKECTH PA3JIIMIHBIX TCII
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1.3.

3aKOHBI COXpaHCHUA

10

HNmmyiibe Tena. Mi3MeHenue
uMIyJibca. IMIysibCc CUIIBL.
3aKOH COXpAaHEHUs UMITYJIbCA.
PeakTHBHOE IBUXKEHUE.
Mexannueckas paboTa u
MOIIIHOCTh. PaboTa cun
TSYKECTH, YIIPYTOCTH, TPEHUS.
CBs13b SHEPTUH U PaOOTBHI.
[ToTeHIManbHAs SHEPTUs TENa,
[OHATOrO HaJl TOBEPXHOCTHIO
3semin. [loreHunanbHas
SHEPIHUsl CKATOU MPYKUHBL.
Kunetnueckas sHeprusi.
Teopema 0 KHHETHUYECKOMN
DHEPIrUu. 3aKOH COXPaHECHUS

MEXaHUYECKON DHEPrUuun

Habmonenue u 00Cy»X1eHre OIbITOB,
NEMOHCTPUPYIOIINX TTepeaady UMITyJIbca

P B3aUMOJICHCTBUH TEJ, 3aKOH COXPAHCHUS
UMITYJIbCA MPY a0COTFOTHO YIIPYTOM U HEYIIPYTrOM
B3aMMOJICHCTBUH TEII.

AHaJIN3 CUTYaIluid B OKPYKAOIICH KU3HU C
MCII0JIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Pacmo3HaBaHue SBICHUS PEAKTUBHOTO JBIKEHUS
B IIPUPOJIC ¥ TEXHHKE.

[TpuMeHeHre 3aK0Ha COXPAHCHHSI IMITYJIbCa TSI
pacuéra pe3yabTaTOB B3aUMOJICUCTBUSA Tell (Ha
puMepax HEyIpyroro B3auMoOJICHCTBUSA,
YIPYTOTro MEHTPAIBLHOTO B3aMMOICHCTBUS JIBYX
0JIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOIBUYKHO).

Perrenne 3a1a4 ¢ UCHOJIL30BaHUEM 3aKOHA
COXpaHEHUSI UMITYJIbCA.

Omnpenenenre padOThI CHIIBI YIIPYTOCTH TPH
MoIbEME TPy3a C UCIOIH30BAHUEM

HCIIOABHUXXHOI'O U ITIOABHXXHOI'O OJIOKOB.
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3MepeHre MOITHOCTH.
3MepeHne NOTEeHIMAIbHON YHEPTUH YIIPYTO

neOopMUPOBAHHOMN MPY>KUHBI.
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M3MepeHrne KNHETHYECKON YHEPTHUM Tea 110
JJIMHE TOPMO3HOTO ITyTH.

DKCIEpPUMEHTAIBHOE CPABHEHUE N3MEHEHUS
MOTCHIIMAIBHOW U KHHETUYECKOW SHEPTUM Tena
[IPY JIBUKEHUU 110 HAKJIOHHOM IIJIOCKOCTH.
DKCIIEpUMEHTaIbHAs MPOBEPKA 3aKOHA
COXPaHEHHSI MEXAaHUYECKON SHEPIUU MpU
CcBOOOHOM Ma/IEHUU.

[IprMeHEHNE 3aKOHA COXPAHEHUS MEXAHUYECKOM
DHEPIUM 11 pacyera

[MOTCHIIMAJIbHOW U KWHETUYECKOW SHEPTUM Tena.
Pemenue 3a1ad ¢ UCMOIB30BaHUEM 3aKOHA

COXPAaHCHHA MEXaHUYECKOU OHCPIUH

MToro mo paznemny 40

Pa3nen 2. Mexannueckue KoJjieOaHus ¥ BOJTHEBI
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2.1

MexaHuueckue

KOJICOAHUS

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIeOaHUI: IEPHUO/I, HaCTOTa,
AMILTUTY/IA.
MareMaTu4ecKui u
MPYKUHHBIN MasiTHUKU.
[IpeBpaiieHne 3Hepruu npu
KO0JIEOATEIILHOM IBHKEHUH.
3aryxaronue KoyieOaHusl.
BbiHyX/1€HHbIE KOJICOAHMUSI.

Pe3onanc

Habmronenne KojeOauuii 1o JEUCTBUEM CHIT
TSYKECTU U YIIPYTOCTH U OOHAPYKEHHE MOJO0HBIX
KOJICOAHU B OKPY>KAIOIIEM MHUPE.

AHanu3 KoJiebaHu# Tpy3a Ha HUTH U HA MPY>KUHE.
OrnpeneneHre 4acTOThI

KOJIeOaHUI MAaTEMaTUYECKOTO U MPY>KUHHOTO
MasiTHUKOB.

HaoOmtonenue u oObsICHEHNE SBJICHUSI PE30HAHCA.
HccnenoBanue 3aBUCUMOCTH MIEPUOJIA
KOJIeOAHU MOJIBEIICHHOTO K HUTH Tpy3a OT

JJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KoJieOaHU
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
Habmronenue u o0CyX1eHrue OMNbITOB,
NMEMOHCTPUPYIOIINX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHWH MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IpuMeHeHre MaTeMaTHIECKOTO U IPYKUHHOTO
MAasITHUKOB B KaueCTBE MOJECIICH 111 OIMMCAHUS
KOJICOAHHI B OKPYKAIOIIIEM MHUPE.

Penienue 3a1a4, CBI3aHHBIX C BEIYUCICHUEM HIIU
OIICHKOM 4acTOTHhI (TIeprojia) KoeOaHun

M3MepeHne yCKopeHusi CBOOOHOTO MajeHUs
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2.2

MexaHN4YEeCKHUE BOJIHEI.

3BYK

8

MexaHN4eCKHE BOJIHBI.
CBOIICTBA MEXAHUYECKUX
BOJIH. [IpoonbHbIE 1
MONEpPEYHbIE BOJIHBL. J[JInHA
BOJIHBI U CKOPOCTH €€
[pacrpoCTpaHEHUs.
MexaHn4ecKue BOJIHBI B
TBEPIOM TEJIE, CENCMUYECKHE
BOJIHBI.

3BYK. ['pOMKOCTB 3ByKa 1
BbICOTA TOHA. OTpakeHue
3ByKa. MHbpa3Byk u

YJIBTPa3BYK

OOHapyXeHUE U aHAJIU3 BOJIHOBBIX SBJICHUM B
OKPYKAIOIIEM MHUPE.

Ha6nronenue pacnpocTpaHneHus MPOIOTIBHBIX U
MONIEPEYHBIX BOJIH (HA MOJICIIH) U
0OHapy>KCHHE aHAJIOTUYHBIX BUJIOB BOJIH B
npupoe (3BYyK, BOJIHBI HA BOJIE).
BrruucieHue IIuHbI BOJHBI U CKOPOCTH
pactpoCTpaHeHUs 3BYKOBBIX BOJIH.
JKCIIEPUMEHTAIBHOE OTPE/ICIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUIA.
Ha6nroieHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHUCJIE, C UCIIOIH30BAHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

HaGmronenue u o0bsicCHEHNE SBJICHUS

AKYCTHUYCCKOI'O p€30HaHCA.
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AHaJIN3 OPUTHUHAIBHOTO TEKCTA, MOCBAIIEHHOTO
MCII0JIb30BaHUIO 3BYKa (WJIA YIbTPa3ByKa)

B TEXHHUKE (IXOJIOKaIUS, YIBTPA3BYK

B MEIUIIMHE U Jp.); BHINOJHEHUE 3aJaHUM 110

TEKCTY (CMBICIIOBOE UTEHHUE)

Mtoro no pasueiny

15

Paznen 3. DneKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
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3.1

SHCKTPOMaI‘HI/ITHOG
MIOJIC U
QJICKTPOMArHuTHBIC

BOJIHbI

DJIEKTPOMAarHUTHOE MOJIE.
JJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa
PIIEKTPOMATHUTHBIX BOJIH.
[[xana 3IeKTPOMarHUTHBIX
BOJIH. Vcrionbs30Banne
AIEKTPOMArHUTHBIX BOJIH JIJISI
COTOBOM CBSA3U.
DJIEKTPOMarHuTHas Ipupoaa
cBeTa. CKOpPOCTH CBETA.

BoiHOBBIE CBOWCTBA CBETA

[TocTpoenue paccykaeHuit, 000CHOBBIBAIOIINX
B3aMMOCBS3b JEKTPHUUECKOTO U MATHUTHOTO
OJIEN.

JKCIEPUMEHTAIIBHOE U3YYEHUE CBOMCTB
HIIEKTPOMATrHUTHBIX BOJIH (B TOM YHCITIE C
MOMOIIbIO MOOMJIBHOTO TeNeoHa).

AHanu3 peHTT€HOBCKUX CHUMKOB Y€JI0BEYECKOTO
OpraHu3Ma.

AHaNU3 TEKCTOB, OMMCHIBAIOLIUX MTPOSBICHUS
AIIEKTPOMATrHUTHOTO U3JIy4YEHHUS B IPUPOJIE:
PKUBbIE OpTraHU3Mbl, U3ITy4yeHUs1 HEOECHBIX Tell
(CMBICIIOBOE YTCHHE).

Pacno3HaBaHue 1 aHAIN3 PA3IUYHBIX
PUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJIH B
TEXHHKE.

3y4yeHne BOITHOBBIX CBOWCTB CBETA.

Pemenue 3a1a4 ¢ UCIMOJIb30BaHUEM (HOPMYIT JISI
CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JJTUHBI

BOJIHBI 1 4YaCTOTHEI CBCTA

Htoro no pazueny

97



Pasnen 4. CBeTOBBIE ABIECHUS
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4.1

3aKOHEBI

pacrpocTpaHeHus cBeTa

JlydeBast MOJENIb CBETA.
HcTounuku cBeTa.

[ IpssmonnHEeiHOE
[pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsbI.
OTtpaxenue ceta. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomienue ceera. 3aK0OH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAXKEHHUE CBETA.
Hcnonp30BaHKe OJIHOTO
BHYTPEHHETO OTPAKEHUS B

OIITHYCCKHUX CBCTOBOJax

HabmroneHue onbITOB, IEMOHCTPUPYIOITUX
SIBJICHUE MIPSIMOJIMHEUHOTO pacpPOCTPAHECHUS
cBeTa (BO3HUKHOBEHHE TCHU U MOJIYTEHH ),

U UX UHTEPIpPETaIrs ¢ UCTI0JIb30BAHUEM TTOHATHS
CBETOBOIO JIyya.

OO0BsICHEHHE U MOJICIIMPOBAHUE COJTHEUHOTO M
JTyHHOT'O 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH YTIJIa OTPaKEHUS
CBETOBOIO JIy4ya OT yTJia MaJCHHUS.

M3yueHue CBOMCTB M300paKeHHSI B TNIOCKOM
3epKae.

HaOmronenne u 00bICHEHHUE OIBITOB

M0 MOJIYYEHUIO N300paKeHUN B BOTHYTOM U
BEITTYKJIOM 3epKajax. HaGmonenue u
00BSICHEHHE OIBITOB O MPEJIOMJICHUIO CBETA HA
TpaHUIE Pa3IMYHBIX CPEJl, B TOM YHUCJIE OMBITOB C
MOJIHBIM BHYTPEHHUM OTPAKEHUEM.
MccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHUS
OT yIJla MaJIeHUsI CBETOBOTO Jyya Ha rpaHulIe

«BO3AYX—CTCKIIO».
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Pacnio3HaBaHue sSIBIEHUN OTPaXKEHUS U
PEJIOMIICHHS CBETA B OBCEHEBHOM JKU3HHU.
AHaJIN3 U 00BSICHEHUE SIBJICHUS ONTUYECKOTO
MUpaxa.

Pewenune 3a1a4y ¢ HCHOJIB30BAHUEM 3aKOHOB

OTPaXCHH:A U IIPCIIOMIICHUA CBCTA
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4.2  JIuH3BI ¥ ONITUYECKHE [0 Jlunza. Xon nydeit B iuH3e.  [[lomydyeHue n300paxeHuid ¢ MOMOUIBIO
nprOOpbI OnTuyeckas cucreMa coOMparolel U paccenBaroLEH JIHH3.
(oroanmnapara, MUKpockona u |OnpeaeneHue GOKyCHOTO pacCTOSHUS U
reneckona. 1'a3 kak ONITUYECKOU CHJIBI COOMpArOIIen JTMH3bI. AHAIIN3
ONTUYECKasi CUCTEMA. yCTPOMCTBA U MPUHLIUIIA AEUCTBUS HEKOTOPBIX
brnu3opyKocTs U ONTUYECKUX NMPUOOPOB: (poToamnmapara,
NMaIbHO30PKOCTh MHUKPOCKOIIA, TEJIECKOTA.
M3ydyeHure Mo/Ieu Tia3a Kak ONTHYECKON
CUCTEMBbI. AHAJIU3 SIBJICHUIN OJM30PYKOCTH U
NaJIbHO30PKOCTH, IPUHITUIA JEHCTBUS
OUYKOB
4.3  Paznoxxenue 6enoro 3 Pasnoxenue 6enoro ceera Ha0ntonenue pasnoxeHus 6enoro cBera B

CBETA B CIIEKTP

B criekTp. OnbiTel Hht0TOHA.
ClioxeHre CIeKTpaabHbIX

BeTOB. Jlucniepcus ceera

CITCKTD.

HaOmronenne u 00bICHEHHUE OIBITOB

10 ITOJTYYEHHUIO 0€JI0T0 CBETa TPH CI0KESHUN
CBETa pa3HBIX IIBETOB.

[IpoBencHNE 1 OOBSICHEHUE OIBITOB

10 BOCIIPpUATHIO IBETA IIPEAMETOB IIPHU UX

HaOJI0ICHUH Yepe3 [IBETOBbIE (PMIIBTPHI (LIBETHBIE
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OYKH)
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Paznen 5. KBaHTOBBIE IBIICHUSI

5.1

Hcnyckanue u
MOIJIOLIEHNE CBETA

dTOMOM

OmnpiTel Pezepdopna u
MJaHeTapHas MOJIEJIb aTOMA.
Monens atoma bopa.

HcnyckaHne U MOTJIOLIEHNE

OO6cy>xaenue 1eiu onbiToB Pezepdopaa mo
MCCJICIIOBAHUIO aTOMOB, BBIJBHKCHUE
TUIIOTE3 O BO3MOXKHBIX pe3yibTaTaxX OMBITOB

B 3aBUCMMOCTH OT IIPCAIOJIaracMoro CTpoOCHUs
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cBeTa aToMoM. KBaHTEI.

JInHenyaTbie CIIEKTPBI

aTOMOB, (OPMYyJIMPOBaHNE BEIBOJOB W3
[PE3yJIbTaTOB OIBITOB.

OO06Cy>KaeHne TPOTUBOPEUHIA TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAHUWU I runote3bl bopa
0 CTaIIMOHAPHBIX OPOUTAX IIEKTPOHOB.
Ha6nroieHue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB M3ITyYEHHUS Pa3JIMYHBIX BEIIECTB.

OOBsICHEHHE TUHEHYATHIX CIICKTPOB U3JIYy4YCHHA
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0.2

CTpOCHI/Ie aATOMHOTO

sIIpa

PannoakTuBHOCTB. Alb(a-,
OeTa- 1 raMMa-U3Ty4CHHUS.
CTpoeHre aTOMHOTO sipa.
HyxioHHas MOI€Ib aTOMHOTO
sapa. M30Tomsl.
PannoakTHBHbBIE
npespatieHus. [lepuon

MoJtypacrnaaa aTOMHBIX SJIEp

OO6Cy)IeHNE BO3MOXHBIX THIIOTE3 O MOJEIISIX
CTpOCHHS siipa.

Omnpenenenne cocTapa saep Mo 3aaHHbIM
MAaCCOBBIM U 3apsIOBBIM YHCIIaM U

110 MTOJIOKEHUIO B TICPUOIUIECKON CHCTEME
PIIEMEHTOB.

AHanmu3 U3MEHEHUs COCTaBa SApa U ero
MIOJIOKCHUS B TIEPUOTUICCKON CUCTEME TIPH Ol
PaAMOAKTUBHOCTH.

HccnenoBanue TPEKOB O-9aCTHI] TIO TOTOBBIM
dboTorpadusim.

OOHapy)eHUE U U3MEPEHNE PATUAIIMOHHOTO
(oHA ¢ TOMOIIBIO TO3UMETPA, OLIEHKA €TO
WHTEHCUBHOCTH.

AHann3 OMOJIOTHYECKUX U3MCHCHUH,

MPOUCXOIAIINX MO JCUCTBUEM PATUOAKTUBHBIX

V3JIyYCHUN.
Mcnonp30BaHnEe paguOaKTUBHBIX U3Ty4YCHUI

B MCAHNIINHC
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5.3  |[SlnepHbie peakiuu 7

AnepHbie peakuu. 3aKOHbI
COXpPaHEHMS 3apsI0BOTO U
MacCOBOT'O YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl M SHEpruu. Peakuuu
CUHTE3a U JCIICHUS SIEP.
Hcrounuku sHeprun ConHua
1 3BE3M. SnepHast sHEpreTuka.
JleficTBUS paAuOaKTUBHBIX
V3JTy4YCHUN

Ha KUBBIC OPraHU3Mbl

Pemenue 3a1a4 ¢ HCIOJIB30BAHUEM 3aKOHOB
COXpaHEHUSI MAaCCOBBIX U 3apsAI0BBIX YUCEN Ha
OIpE/ICNICHUE PE3yNIbTATOB SACPHBIX PEAKIIN;
QHAJIN3 BO3MOXXHOCTH MJIM HEBO3MOXXHOCTH
SIEPHON pEaKIIMH.

OneHKa 3HEpruM CBS3HU sIEp C UCIOJIb30BAaHUEM
(bopMyibl DUHIITEHHA.

OO0cyX1eHre NePCIEKTUB UCTIOIb30BaAHMS
YIPABISIEMOTO TEPMOSAEPHOIO CUHTE3A.
OO6cyX1eHrEe TPEUMYIIECTB U HKOJIOTUYECKUX

Mpo0sIeM, CBSI3aHHBIX C SJIEPHON SHEPTETHKOM
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[ToBTOpUTENHEHO-00001IAIOIMINIA MOAYITh
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[ToBTOpEHUE U
00001IeHNEe
COAEpKaHUs Kypca

busuku 3a 7-9 kiaccel

CucremaTuzanus u
00001IIeHIE TPEMETHOTO
COJIep>KaHus U OIbITa
NEeSTEIILHOCTH,
MPHOOPETEHHOTO

Mpy U3yYSHUH BCETO Kypca
(bU3UKKN OCHOBHOT'O OOIIIETO
00pa3oBaHUs.

[TonroToBKa K OCHOBHOMY
roCy/1apCTBEHHOMY
hK3aMeHy 1Mo (pusuke s
0OyJarommxcs,
BBIOPABILKX 3TOT y4EOHBIM

[TPEIMET

BrinosHeHne yueOHbIX 3aJjaHui, TPEOYIOITUX
NIEMOHCTPALlUX KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTA:

[MPUMEHCHHUS TTOJTYYEHHBIX 3HAHUW 111 HAYYHOTO
00BbsICHEHUS (PU3UIECKUX SBJICHUHN B
OKPY’KaroIIenl IpUpoe,

B [IOBCEHEBHOM KU3HU U BBISIBIICHUS
(bU3UIECKUX OCHOB PsiJila COBPEMEHHBIX
TEXHOJIOTHI;

[MPUMEHEHUSI OCBOEHHBIX

DKCIIEPUMEHTAIBHBIX YMEHU

1U1s1 UCCIeIOBaHUsl PU3UYECKUX SBJICHUHN, B TOM

UHUCIIC OJIA IIPOBCPKU I'MITIOTE3
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W BBISIBJICHUS 3AKOHOMEPHOCTEMN.

Pemenne pacy€THbIX 3a/1a4, B TOM YHCIIE
[PEIIO0JIAaraloIIX UCII0NIb30BaHUE (PU3NUECKUX
MOJIEJIE 1 OCHOBAHHBIX HA COJIEPKAHNUN
Pa3IMYHBIX Pa3leNoB Kypca (GU3KKH.
BhINOIHEHNE U 3a1MTA TPYIIIOBBIX WU
WHINBUYAJIbHBIX IPOEKTOB, CBA3aHHBIX C

coJiepKaHuEM Kypca PU3UKU

lIToro mo pasaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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