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IHHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢pu3uKe Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHuUsI COCTAaBlIeHA Ha
OCHOBE TIOJIOXKEHUW M TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUSI Ha 0a30BOM YpPOBHE
OCHOBHO# 00Opa3oBaTtelibHOM mporpammel, npeacrabieHHbix B PI'OC 00O, a takxke c
yaéToM denepaabHOl padodei mporpaMMbl BOCIUTaHUS U KOHIIENIIMU MmpernojaBaHus
yaeOHoro mpeamera «Du3ukay.

Conepxkanue mporpaMMbl 1O (U3MKE HampaBlieHO Ha (GopMUpOBaHUE
€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH OOYYAIOUIMXCS U OPraHU3alUI0 U3YUYEHUS (PUBUKH
Ha JEesATEeTbHOCTHOM OCHOBEe. B mporpamme mo (pu3uKe YYUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpeamera B peanuzauuu TpedoBanuihk PI'OC OOO Kk mMmiIaHUPYyEMBbIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYUYEHHUsI, a TAKKe MEXKIPEIMETHBIC



CBS3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX NpPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBAET pacHpenesieHue yueOHOro Marepuaia Io
rojgaM oOydeHus (1o Kiiaccam), IpeajaraeT IpuMepHYIO MOCIeI0BATEIbHOCTD U3YUEHUS
TEM, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHSI IPEAMETHOIO COJAEPKAHUS U YUETE€ BO3PACTHBIX
O0COOCHHOCTEH 00yUYaroIINXCs.

[Iporpamma no ¢u3suke pazpaboTaHa C LENbI0 OKAa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMmMbl IO y4eOHOMY MPEIMETY.

duzrka ABIAETCI CUCTEMOOOPA3YIOIIUM Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUM,
U3y4aeMbIX XUMHEH, Ouosioruei, actpoHomuend u (usnueckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPeJOoCTaBisieT HauOoJiee SCHbIE
oOpa3ipl MPUMEHEHUS HAay4HOrO0 METOJa IO3HAHHs, TO €CTh CHoco0a MOJyYeHHS
JIOCTOBEPHBIX 3HAHUI O MUDE.

Onmna w3 TaBHBIX 337ad  (U3UYECKOrO O0pa3oBaHMS B CTPYKTYpe OOIIEro
00pa30oBaHus COCTOUT B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON PAMOTHOCTH U UHTEpECa
K HayKe y 00y4Jarommxcs.

N3yuyenue ¢usuku Ha 6a30BOM YpPOBHE MpEANOJaraeT OBIaJeHUE CIeAYIOUUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

HAY4YHO OOBSICHATH SIBJICHUS,

OIICHMBATh M IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICI0BAHMUS;

UHTEPIIPETUPOBATh  JAHHBIE M  HUCIOJIb30BaTh Hay4yHbIE  JIOKA3aTebCTBA
JUTSI TIOJTyYEHUST BHIBOJIOBY.

Ienu n3ydyeHus GU3MKU Ha yPOBHE OCHOBHOT'O OOIIETo 0Opa3oBaHUs OINpe/IeIeHbI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «Dduszmka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Poccuiickoii Oenepanuu, peaTU3yIOIINX OCHOBHBIE
oOmieoOpazoBaTebHbIE  MPOTPpaMMbl,  yTBEpKIAEHHON  pemenuem  Komteruu
MunuctepctBa npocsemienus Poccuiickoit deneparuu (mpotokon ot 3 gexadpst 2019 r.
Ne T1IK-4BH).

Henn nzydyenus Gpusuku: mproOpeTeHNEe HHTEPECA U CTPEMIICHHS 00YyJaronuXxcs K

HayYHOMY U3YYECHUIO
MPUPOJIbI, PA3BUTHE HX HHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEW; pa3BUTHE

MPEICTABICHUN O HAYYHOM METOJI€ TIO3HAHUS ¥ OPMUPOBAHHE
HCCIIEIOBATEILCKOTO OTHOIICHHS K OKPYXKAIOIIHUM SIBICHUSIM; (DOPMUPOBAHUE HAYYHOTO

MHPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs OCHOB
CTPOCHHMSI MaTepud U (PyHAAMEHTAIbHBIX 3aKOHOB (U3UKH; (OPMUPOBAHUE
MPEACTaBICHUN O pOU (QU3UKU JJIsl PAa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUW;  pa3BUTHE TMPEJCTAaBICHUH O BO3MOXHBIX cdepax Oyayiueit



po(ecCUOHaNBHOMN ESITeIbHOCTH, CBA3AHHON ¢ (DU3UKOM, MOATOTOBKA K JaJIbHEHIIEMY
0Oy4YEHHIO B 3TOM HaIlpaBJICHUHU.

JlocTrkeHue 3TUX LeJed MporpaMMbl 1Mo (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHUsl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIUTOBBIX, DJICKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX; IPHOOPETCHUE YMEHUN

OMUCHIBATh U OOBSICHATHh PUBHMUECKUE SIBJICHUS
C WCIOJIb30BAHUEM IIOJYUYCHHBIX 3HAHWI; OCBOCHUE METOJOB PEIICHUS MPOCTEHIINX

pacy€THBIX 3374 C UCIIOJIb30BAHUEM
bu3ndyecKkux Mojeneil, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/a4; Pa3BUTHE
yYMEHUN HAOII0aTh MPUPOHBIC SBJICHUS U BBITIOIHATD OMbBITHI, TA00pAaTOpPHBIE PAOOTHI
U JKCIIEPUMEHTAJIbHBIC UCCJIEAOBAHUS C MCIOJIb30BAHHUEM H3MEPUTEIbHBIX MPUOOPOB;
ocBOocHUE MPUEMOB paboThl ¢ uwHOpMamuel (HU3NIECKOro COJEpIKaHUS, BKIIIOUas
uHOOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHMUSIX (U3HUKH, aHaIu3 U KPUTHYECKOE
olieHUBaHUE MHGOPMAIIUN; 3HAKOMCTBO O chepaMu MpodheCCUOHAIBHON JeATeIbHOCTH,
CBSI3aHHBIMH
Cc (u3uKod, W COBPEMEHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha JOCTHXKEHHUAX
(buznuecKkon HayKu.

Ha wusydenne ¢usuku (0a30BBIi ypoBEHb) Ha YpPOBHE OCHOBHOIO OOIIETro
oOpazoBaHus oTBoAUTCS 238 yacoB: B 7 kjlacce — 68 yacoB (2 yaca B He/lelt0), B 8 Kiacce
— 68 yacoB (2 yaca B Heeno), B 9 knacce — 102 yaca (3 yaca B HEAENIO).

[Ipenmaraemsrii B mporpamMme 1o Gpusnke nepedeHb Ja00paTOpHBIX padOT 1 OTIBITOB
HOCUT PEKOMEHAATENbHBIA  XapakTep, Y4YUTellb JelaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX PpabOT M OMNBITOB C YYETOM HWHIWBHAYAJIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIHUCKa OHKCIEPUMEHTANbHBIX 3aJlaHul, TMpeJlaraéMbIX B paMKax
OCHOBHOTO TOCYZapCTBEHHOT'O PK3aMEHa 10 (pHU3UKe.

COIAEPKXAHUE OBYYEHUA

7 KIIACC Paszgea 1. ®u3uka 1 €€ poJib B IO3HAHUM OKPYXKAKOIIEr0 MUPa
®dusnka — HayKa o npupoje. ABneHus npupoasl. PU3UUECKUE SIBICHUSA

MCXaHHYCCKHUC, TCIJIOBBIC, SJICKTPUYCCKHUEC, MAIrHUTHBLIC, CBCTOBLIC, 3BYKOBBLIC.



®duznyeckue BenuuuHbl. M3Mmepenue puznueckux BenuuuH. Ouznyeckue npruOopsl.
ITorpemHocTs U3MeEpeHn MexayHapoaHas cucreMa eJuHULL.

Kak ¢usuka u  JOpyrue  €CTECTBEHHbIE HAyKd  HM3Yy4aloT  [PUPOAY.
EcTtecTBeHHO-HAYUYHBII METO/ MO3HAHUS: HAOII0AEHUE, TOCTAHOBKA HAYYHOI' O BOMPOCA,
BBIIBUOKEHUE TUIIOTE3, SKCIIEPUMEHT O MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro sapieHus. Onurcanue (pU3NUECKUX SABJICHUHN C TOMOILBIO MOAEIIEH.

Jlemoncmpayuu

MexaHudeckue, TeIIOBbIe, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHHUS.
duznyeckre NpuOOpPkI U MPOLEAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM U LIMPPOBHIM
npruOOpOM.

JlabopamopHvie pabomul u onvimol
OrnpeenieHue 1EeHbI JASICHUS KBl U3MEPUTEIILHOTO prbdopa.
N3mepenne pacCcTosHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.
OmnpeneneHue pa3MepoB MaJIbIX TEJl.

W3mepeHue Temmeparypbl MPU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa M JaTyUKa
TEMIIEPaTYPHl.

HpOBe,ZIGHI/IG HCCIICAOBAHUA II0 IMPOBCPKC I'MIIOTC3bI: HAJIBHOCTD oj€Tra mapuka,
MYIICHHOT'O T'OPU30OHTAJIIBHO, TEM 60J'II>HI€, yeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBEJIEHHSI 0 CTPOCHMH BelleCTBa

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKA3bIBAIOLINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JIBrokeHue yacTull BeniecTBa. CBA3b CKOPOCTH JBHKEHUS YaCTHUIL C TEMIIEPATypOH.
bpoyHoBckoe nBmxkenue, nuddysus. BzaumoaeicTBue 4acTHIl BEIIECTBA: IPUTSIKEHHE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOCHUE Ta30B, KUIAKOCTEM M TBEPIBIX
(KkpucTaminyeckux) Tell. B3auMOCBsI3b MEXIYy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUAX W WX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Jlemoncmpayuu
Hab6mronerre O6poyHOBCKOTO JIBHIKCHHUS.

Ha6monenue nudpdysun.
HaGntonenue sBneHui, OOBACHSIOMIUXCS TMPUTSIKEHUEM WIM OTTaJIKUBAaHUEM
YacTHIl BEIleCTBA.

Jlabopamopnwvie pabomul u onvimol
Ouenka 1uaMeTpa aToMa METOJIOM PsIAOB (C UCIOJIb30BaHUEM (poTorpaduii).
OnpITH 110 HAOJIOACHUIO TETNIOBOTO PACIIUPECHUS Ta30B.



OnbIThI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Pa3nen 3. /IBu:keHMe ¥ B3auUMoOAeiicTBHE TeJl

Mexannyeckoe ABWKeHUE. PaBHOMEPHOE U HEpABHOMEPHOE BUXKEHHE. CKOPOCTB.
Cpennsis CKOpOCTh TPU HEPABHOMEPHOM JBHXKEHUU. PacyéT myTH U BpEMEHU JBHXKECHUS.

SBneHne nHepUUM. 3aKOH MHEPLUHUH. B3auMoieiicTBHE Tell Kak MPpUYUHA U3MECHEHUS
CKOPOCTH JABHXKEHMS Tel. Macca kKak mepa MHEPTHOCTH Teja. [IIMOTHOCTh BemiecTsa.
CBs13b TNIOTHOCTHU € KOJIMUYECTBOM MOJIEKYJI B €AMHUIIE 00bEMA BEIIECTRA.

Cuna kak XapakTepucTHKa B3aumojeicTBus ten. Cuiia ynpyroctd v 3akoH ['yka.
N3Mmepenne cuibl ¢ MOMOIIBIO IMHAMOMETpA. SIBI€HUE TATOTEHUS U cuiia TshkecTu. Cuna
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CroxkeHue Cuil, HapaBiICHHbBIX
no oaHoil mpsimoil. PaBHOneicTByromas cui. Cuna tpeHusi. TpeHHE CKOJbXKEHUS U
TPEHUE MOKOA. TpeHne B NpUpPOaEC U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHU4eCKoro JIBUKEHUS Tea.
N3Mmepenne ckopoCcTy MPSIMOJIMHENHOTO IBUKECHUS.
HaGmronenue siBjieHUst HHEPITUH.
HaGmonenne n3MeHeHus CKOPOCTH TIPU B3aUMOJICHCTBHUH TEll.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.
Ciio)xeHue CuJl, HapaBJICHHBIX MO OJHOM MPSIMOM.

JlabopamopHvie pabomul u onvimol

Ornpenenenue CKOPOCTH PaBHOMEPHOTO ABHMKEHUS (IIapHUKa B KUJIKOCTH, MOJIEIN
AIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jaliee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIBKEHUs OpyCcKa WM IapuKa M0 HAKIOHHOU
IJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (nedopmaiiun) npyKuHbI
OT MPUWIOKECHHOM CHJIBI.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXKEHHUS OT Beca Tela
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHne TBEpaAbIX TeJl, :KUIKOCTEH U ra3oB

JHaBnenue. CrnocoObl YMEHBIIICHUST M YBEJIMYEHHUs JaBiieHus. JlaBineHuwe rasa.
3aBUCUMOCTH JIaBJICHUA Ta3a oT 00bEéMa, TemnepaTypsl. Ilepenayua gqaBneHus: TBEPABIMU
TeJIaMH, SKHUAKOCTSIMU MW ra3amu. 3akoH Ilackans. I[IHeBMaTtudyeckue MalIUHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT TriayOuHbl. ['mapocrtatnueckuid mapajokc.
Coobmatomuecs cocyanl. ['uipaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emiin u atMmochepHoe AaBiaeHue. [IpuunHbI CylecTBOBaHUS
BOo3ayuiHOM 000m0uku 3emiu. OnbiT Toppuuenu. M3mepenue armocpepHOro



JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOr0 IABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHUs: aTMOCPEPHOTrO TaBICHUS.

JlelicTBUE JXKUAKOCTH M Tra3a Ha MOTPYKEHHOE B HUX Teno. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnaBanue.

Jlemoncmpayuu

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBineHUs KUIKOCTHIO U Fa30M.

Coobmaromuecs: cocyabl.

I'mppasinueckuil mpecc.

[IposiBnenue nencTBUst aTMOCHEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAIKMBAIOMIEH CUJIBI OT 00BEMA MOrpyKEHHOM YacTH Tena u
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VcnoBue I1iaBaHMs Te: NJIaBaHUE WU IMOTPYKCHUC TCJI B 3aBUCUMOCTH  OT
COOTHOIIICHUS IIJIOTHOCTEH Tena u KUAKOCTH.

JlabopamopHvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJe OT O0OBEMA MOTPYKEHHOW B
JKHJIKOCTh YacTH TeJia.

OrnpeneneHue BBITAUIKABAIONICH CHIIbI, NEUCTBYIONIEH Ha TEIO0, MOTPYXKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHIIbI, JEUCTBYIOIIEH Ha TEIO B
JKHJIKOCTH, OT MacCCHhI TeJa.

OnbITHI, IEMOHCTPUPYIONIHUE 3aBUCHMOCTh BBITAJIKUBAIOIIECH CHUJIbI, ICHCTBYIOIICH
Ha TEJIO B KUJKOCTH, OT 00BhEMa MOTPYKEHHOM B KUIKOCTh YaCTH Tejla U OT INIOTHOCTH
YKUJIKOCTH.

KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKM M ONPEICIICHUE €€
IrPy30I10JbEMHOCTH.

Pa3nen 5. PaGora u momHocTh. JHeprusi Mexanuyeckas

paboTa. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pblyar, OJO0K, HAKJIIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHUs
peiuara. IIpumeHeHne mnpaBuiia paBHOBECHUSI pbhlyara K OJOKYy. «30JI0TO€ IMPaBUIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u norenuuanbHas s1eprus. [IpeBpamienue
OJIHOTO BHJ1a MEXaHHUYECKOW SHEPTUHU B IPYTOM. 3aKOH COXPAHEHUS SHEPT UM B MEXaHUKE.

Jlemoncmpayuu

[Tpumepsl IPOCTHIX MEXAHU3MOB.



JlabopamopHvie pabomul u onvimol

Onpenenenue paOOThl CUJIBl TPEHHsI NMPU PABHOMEPHOM JBMXKEHUM Teja 110
TOPU30HTAILHOM ITOBEPXHOCTH.

HccnenoBanue yCcinoBUi paBHOBECHS pbhlyara.

N3mepenue K1/ HakITOHHOM NIIOCKOCTH.

N3ydeHne 3aKOHA COXpaHEHUs MEXaHUYECKOW SHEPTIUU.

8 KJIACC Pasgea 6. TerioBble siBJ1eHUS

OCHOBHBIE TIOJOKEHUSI MOJEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca 1 pa3mepbl aTOMOB U MOJIEKYJT. ONbIThI, TOATBEPKIAIOIIME OCHOBHbBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenun  TBEpAOro, JKHAKOTO W Ta3000pa3HOTO  COCTOSHUM  BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHUE CBOMCTB Ta3oB, KUAKOCTEH W
TBEPIBIX TEJT HA OCHOBE TMOJI0KEHUM MOJIEKYJISIPHO-KUHETUYECKOW Teopuu. CMaunBaHUe
U KanuJUIsipHbIE ABJIEHUs. TenaoBoe paciupeHue u coxaTue.

Temnepatypa. CBsizb TEMIEPATYPhl CO CKOPOCTHIO TEIJIOBOTO JBM>KEHUS YACTHII.
Brytpennsis sneprus. CiocoObl H3MEHEHUSI BHYTPEHHEH dSHEPruu: Terionepeaadya u
COBEpILICHUE padoTHL. Buas TEIUIONEpPEeNauu: TEIJIONPOBOJHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KonmnuecTtBo TermmoTel. VYnenbHas TEIIOEMKOCTh BeIIeCTBA. 1eII000MEeH W
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeIUIoBoro OanaHca. [lmaBineHue m oTBepacBaHHE
KPUCTAJUTMYCCKUX BEIIECTB. YJIelbHas TeIioTa IUiaBieHus. I[lapooOpa3oBanue wu
koHaeHcanus. Micnapenue. Kunenue. Y nenbHas TeIuioTa nmapooopa3oBaHus.
3aBUCHMOCTH TEMIIEPATypPhl KUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxHocTe Bo3myxa.

DOHeprus TOIUIMBA. Y IeJbHas TEIIOTa CTOPAHUSL.

[Tpunatuner padoTs! TertoBbix apurarenceit KI1J[ TeroBoro nurartens. Terminosbie
JBUTATENIH U 3aIIUTa OKPYKAIOLIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIEHUS SHEPTUHU B TEIIOBBIX MIPOIIeCcCcaXx.

Jlemoncmpayuu
Hab6mronerre O6poyHOBCKOTO JIBHIKCHHUS.
HaG6mronenne nuddysun.
Habnronenue siBneHui cMauyuBaHUS U KaMJUISIPHBIX SIBICHUA.

HaGntonenue TeninoBoro paciumpeHus Teml.
N3menenune pnamiaeHuss rasa 0Opud HU3MEHEHUM OO0BEMAa UM HArpeBaHUU WIIH
OXJIAXKICHUU.

[IpaBuna nu3mMepeHus: TeMnepaTypsl.



Buzabr rerionepenaymu.

OxJaxaeHue Npy COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiiieHU pabOThl BHEITHUMH CUJIAMU.
CpaBHEHME TEITIOEMKOCTEN pa3INYHBIX BEIIECTB.
HaGmtonenue kunenus.

HaGmtoeHre mocTosHCTBA TEMIIEPATYPhl MPU TIABIICHHUH.
Monenu TemnoBbIX JBUTATEIIEH.

JlabopamopHvie pabomul u onvimol

OMnbITBI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMnbITEL 10 HAOIIOJEHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
TE.

OmnpeneneHue JaBieHUs BO3yXa B OaJIOHE HITTPHUILA.

OMnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIaBJICHUS BO3JyXa OT €ro oobéma u
HarpeBaHus WIK OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JUHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUIECKON TPYyOKe OT TeMIepaTyphl.

HaGmronenne nsMeHeHns BHyTPEHHEH SHEPrUHU Tella B pe3yJibTaTe TeIIonepe adn
¥ pabOTHI BHEITHUX CHJI.

HccnenoBanne sBIEHUS TEIUIOOOMEHA TPH CMENIMBAHUHU XOJOJHOM M TOpsSUYeH
BOJIHI.

OmpenenieHue KOJMMYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOM IPH TEIUIOOOMEHE ¢
HarpeThIM METAJUIMYECKUM LIHJIMHIPOM.

Onpenenenue yaeabHON TEIUIOEMKOCTH BEIIIECTBA.
HccnenoBanue npouecca UCapeHusl.

OnpeneneHne OTHOCUTENBHOM BIaXHOCTH Bo3nyxa. OmnpeneneHue
YAEIBbHOU TETUIOTHI IUIABJICHHUS JbJA.

Paznen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHUS

Onektpuzauust Ten. JIBa pojaa 3NEKTpUYECKUX 3apsiaoB. BzaumopeicTBue
3apsKeHHBIX Ted. 3akoH KynoHa (3aBUCHUMOCTb CHITbI B3aUMOAECHCTBHS 3aPSyKEHHBIX TEI
OT BEJIMYMHBI 3aPS0B U PACCTOSIHUS MEXKTY TEIaMu).

Onektpuueckoe rmone. Hanpsok€HHOCTh  3nekTpuueckoro mojs. [lpuHiun
CYNEepHO3ULUH dIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »snekTpuyeckux 3apsaoB. OJEMEHTApPHBIA JIIEKTPUYECKUAN  3apsii.
Crpoenne aroma. IIpOBOAHUKM M NHMAJIEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsja.



DNEeKTpUYECKU TOK. Y CIOBUS CYILIECTBOBAHMS IEKTPUUECKOro Toka. VIcTouHUKN
MOCTOSSHHOTO  TOKa. JIeHCTBUS 3JEKTPUYECKOr0 TOKa (TEIMIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUIN TOK B KHUAKOCTSIX U ra3ax.

Onekrtpuueckas 1enb. Cuna Toka. DiekTpudyeckoe HanpspkeHne. ConmpoTHBIEHUE
IIPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHHE BewiecTBa. 3akOH OMa Il ydacTKa LIEIH.
[TocnenoBaTenbHOE U MAapaJLIENbHOE COCANHEHUE TIPOBOAHUKOB.

PaboTa 1 MOIIIHOCTB 2JIEKTPUUYECKOTO TOKA. 3akoH J[xkoynsa—JIenua. DnekTpuyueckue
LEMU U NOTPEOUTEINN ANEKTPUUECKOi sHeprun B ObITy. KopoTkoe 3ambikaHue.

IToctossHHBIE MarHuThl. B3anmoaeicTBUE ITOCTOSHHBIX MAarHUTOB. Mar"uuTtHoe
noJjie. MarautHoe nosie 3eMJIM M €ro 3Ha4eHMe JUIs KU3HU Ha 3emute. OnbIT Opcerena.
MarauTHoe 110J1€ IIEKTPUIECKOro TOKA. I [puMeHeHne 3JIEKTPOMaruHuTOB B TEXHUKE.
JleficTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATEND NOCTOSTHHOTO
TOKa. Mcrnonp30oBaHue DIEKTpOABUTATEICH B TEXHUYECKUX
yCTPOMCTBAaxX Y Ha TpaHCIIOpTE.

Onbitel Dapanes. SIBieHwe 3JIeKTpOMarHUTHOW uHAYKIuU. IIpaBuio Jlenna.
Onextporeneparop. CrnocoObl MOJyYEHUs IJIEKTPUUYECKON 3HEPTUU. DIEKTPOCTAHIUU
Ha BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DneKkTpu3auus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJIEVCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.
DneKkTpocTaTuyecKast MHIYKIIHS.
3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsia0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO MOJIS.
HcTouHrkHn NOCTOSSHHOTO TOKA.
JIelcTBUA 3JIEKTPUUECKOTO TOKA.
DNEeKTPUUECKUN TOK B KHJIKOCTH.
["a30BbIi1 pa3psn.
N3mepenune cuitbl Toka aMIepMeTpoM.
N3Mepenne 3neKTpUYeCKOro HaNpsIKEHNUSI BOJIbTMETPOM.
PeoctaTt u MarazuH conpoTUBIECHUM.
B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MTOI0COB MarHuTa.
MoaenupoBaHue MarHUTHBIX MTOJEN MOCTOSIHHBIX MarHUTOB.
OmnsIT OpcTena.

MarsurtHoe 1oJie TOKa. IJIeKTPOMarHuT.
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JlercTBME MAarHUTHOTO IOJISL HA IPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIECHUSA SIIEKTPOMArHUTHOM UHAYKIUH.
Omnbrtel @apajes.

3aBHCHMOCTh HAIIPABJICHUS HHAYKIIMOHHOT'O TOKA OT YCJIIOBHUH €r0 BO3HUKHOBCHHS.
DJEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

JlabopamopHvie pabomul u onvimol

OnbITH IO HAOTIOJCHUIO JICKTPU3AINN TEJ MHAYKIIMECH U ITPU COMPUKOCHOBEHHUH.

HccnenoBanue eWCTBUS SJCKTPUICCKOTO TIOJIS HAa TPOBOIHUKH U JTUAJICKTPHKH.

COopka u mpoBepKa pabOThI AJACKTPUICCKOH IETH ITOCTOSTHHOTO TOKA.

M3mepeHre u peryupoBaHue CUJIbI TOKA.

N3mepeHre 1 peryupoBaHre HATIPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WJYIIETO 4Yepe3 pPE3ucTrop,  OT
COINPOTHBIICHHS PE3UCTOPA U HANIPSDKCHHSI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTBH D3JIEKTPUYCCKOTO COMPOTUBIICHUS
NPOBOJIHUKA OT €T0 JUTHHBI, IIOMAN ITOTIEPEYHOT0 CEYCHHS U MaTepuara.

[IpoBepka mpaBmiia CIOKEHUS HANPSHKEHUH TIPH MOCIIEIOBATEILHOM COSAMHEHUN
IIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA TIPH MAPAJUICTFHOM COSTMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOTHI MEKTPHUSCKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOP.

OmnpenerneHre MOITHOCTH AIIEKTPUIECKOTO TOKA, BBIACIIIEMOI Ha PE3UCTOPE.

HccrienoBanre 3aBUCUMOCTH CHJIBI TOKa, HWAYIIETO 4Yepe3 JaMIo4yKy,  OT
HaNpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aWMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO TIOJSI TIOCTOSTHHBIX MAarHUTOB TMPH HUX OOBEAMHEHHH U
pazaeraeHuH.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITI)I, ACMOHCTPUPYIOIIHUC 3aBHCUMOCTL CHIIbI BBaHMOHeﬁCTBHH KaTymkp ¢
TOKOM M MAarHuTa OT CHUJIbI TOKA W HAIIPABJICHUA TOKA B KATYILIKC.

N3ydenune 1eicTBrsi MArHUTHOTO MOJI HA MTPOBOJHUK C TOKOM.
KonctpyupoBanue u uzydueHue paboThl JJIEKTPOIBUTATEIIS.

N3mepenne KII/] snekTpoaBuraTenbHON yCTaHOBKH.
OnbITHI O UCCIIEIOBAHUIO SIBIICHUS JIEKTPOMATHUTHOW MHAYKIIUU: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.
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9 KJIACC Paszgea 8. Mexannueckue siBJICHHSI

Mexannueckoe  ABwkeHWe. MarepuanpHag — Touka. CucremMa  oTcuéra.
OTHOCUTENBPHOCTh  MEXaHWYECKOIO  JBWKEHHA. PaBHOMEpPHOE  INPAMOJMHENHOE
nBwkeHne. HepaBHOMepHoe mpsMoisuHEHOe ABmkeHue. CpenHsss M MIHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOoyckopeHHOE TpsiMosiMHENHHOe JBrkeHue. CBOOOIHOE MajicHuE.
Omnbitel ["anunes.

PaBHOMepHOE JBHXKEHHE MO OKpYyXHOCTU. llepron u wyactora oOpauieHus.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

IlepBeiit 3axkoH HproroHa. Bropoi 3akoH Herotona. Tperuin 3akoH HproToHa.
[IpyuHOHKN CyNEepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIA TPEHUSA CKOJbXKECHHS, CHIIA
TPEHUSI TTOKOS, IPYTUE€ BUbI TPCHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaCHUSI.
JIBrxenne tuianeT Bokpyr Connua. IlepBas kocmuyeckass ckopocTh. HeBecomocTh u
NEPETPY3KHU.

PaBHOBecue wmatepuanbHOM TOuKH. AOcomOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPETUIEHHON OChIO BpaleHusl. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec Tema. M3meHeHune wummynbca. MMmOynbec Cuiabl. 3aKOH COXPaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexanndeckasi pabota u MouIHOCTh. PaGoTa cui TsDKeCTH, ympyrocTd, TPEHUS.
Cas13b aHepruu u padoTel. [loTeHnManbHas YHEPrus Tela, TOHATOTO Ha/l TOBEPXHOCTHIO
3eMuid. [loTeHImanbpHas s3Heprus cxxarou npyxunbl. Kunetnueckas sueprusi. Teopema o
KMHETUYECKOM SHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTHUU.

Jlemoncmpayuu

HaGmronenrne MexaHU4YeCKOTo IBIKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJT OTCUYETA.
CpaBHeHUE MyTeW U TPACKTOPUI IBUKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOITMHEUHOTO JBUXKEHHUS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

Habmronenue 1BuKeHMs Tea Mo OKPY>KHOCTH.

HaGnionenne MexaHWYeCKUX SBJICHHMH, MPOUCXOIALIMX B CHUCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIBHO KaOHMHETa
(pu3HKH.

3aBUCUMOCTh YCKOPEHHUS T€JIa OT MACChI TeJIa U JCUCTBYIOIIECH HAa HETO CHUJIBI.
HaGntoneHue paBeHCTBA CHUIT IPU B3aUMOJICHCTBUU TE.
HN3menenue Beca Tena npu YCKOPEHHOM JIBUKECHUH.

[Iepenaua umiysibca npu B3aUMOIECUCTBUU TEN.
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[IpeoGpa3zoBaHus SHEPTUU NTPU B3AUMOJICHCTBUU TEN.

CoxpaHeHne UMITyJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUN.
CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.
HaGnionenne peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEXaHUYEeCKOW 3HEpruH Npy CBOOOTHOM NaJCHUH.

CoxpaHeHne MEXaHWYECKOW DSHEpruyM IpU JABWKEHUU Tejla NOJA JIEUCTBUEM
IIPY’KHUHBI.

JlabopamopHvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Juisl pa3roHa M JaJbHEHIIIEr0 PaBHOMEPHOTO JABUKCHUS
IIapyKa WA TEICKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKCHHUS OpycKa WMJIM JBHMIKEHUS IIapHKa II0
HAKJIOHHOM MJIOCKOCTH.

OmnpeneneHre YCKOPSHHUS Tejla MPU PaBHOYCKOPEHHOM JIBI)KEHUHW 10 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPCHHOM JBHKCHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka TUTOTE3BI: €CIIM TPU PABHOYCKOPCHHOM JABIKCHWH Oe3 HadalbHOM
CKOPOCTH TTyTH OTHOCSATCS KaK Psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHH OJIMHAKOBEI.

HccrienoBanne 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIJIBI HOPMAJBLHOTO
TaBJICHUSI.

Omnpenenenue kodppUIMEHTa TPEHUS CKOJTbKEHUS.
Omnpenenenne KECTKOCTH MPYKUHEI.

Onpenenenue pabOThl CUJIBI TPEHUS] MPU PABHOMEPHOM JBIKCHHH Tela IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YIIPYTOCTH MPH MOIBEME Tpy3a C HUCIOIH30BAHUEM
HETMOJBUKHOIO U MOJIBH>)KHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUS SHEPTUH.

Pazgen 9. Mexanuuyeckue KoJ1e0aHUA U BOJHBI

KonebarenpHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHW: Mepuos,
4acToTa, aMIUINTyJaa. MaTreMaTH4eCKHMil W TpPYKUHHBIA MasTHUKU. lIpeBpaiienue
SHEPIUM NpH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxatomue kojebanus. BeiHyxaeHHble konieOanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOICTBAa MexaHW4YeCKuX BOJH. [IpononbHble W momepedyHble BOJIHBL. J[nuHa
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MeXaHU4YEeCKHE BOJHBI B TBEPIOM TeElIIE,
CECMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OtpaxkeHue 3Byka. HMHbpazByk u
YIBTPa3BYK.
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Jlemoncmpayuu
Ha6monenue konebaHuil Tes Moj AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
Hab6monenue konebanuil rpy3a Ha HUTH U Ha TPYKUHE.
Habmronenme BIHYKIEHHBIX KOJICOaHHUH U pe30HaHCa.
PacnipocTpanenue mpoaoIbHBIX U TOTIEPEYHBIX BOJH (Ha MOJIEIN).

HaGmtonenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThl. AKYCTHUYECKUM
pE30HaHC.

JlabopamopHuvie pabomul u onvimol
OmnpeneneHne 4acTOThI U MTEPUOJIa KOJCOAHUH MaTEMaTHIECKOTO MasiTHUKA.
OmnpeneneHne 4acTOThI U MTEPHO/Ia KOJIeOaHUH IPYKUHHOTO MasTHUKA

NccnenoBanue 3aBUCUMOCTH TIEpUO/Ia KOJeOaHU MOABEIIEHHOTO K HUTH I'py3a OT
JUIMHBI HUTH.

UccnenoBanne 3aBUCHUMOCTH TepUoa KOJI€OAHWUN NPYKUHHOTO MasTHHUKAa  OT
MAaccChl rpy3a.

[TpoBepka HE3aBUCUMOCTH NEepUoJia KoiebaHui rpysa, moABEIIEHHOTO K HUTH, OT
MAaccChl rpy3a.

OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTH MeprUoa KoJieOaHu! MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU NMPYKUHBI. M3MepeHne ycKopeHus CBOOOIHOTO
najeHusl.

Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJHbBI
DIEKTPOMArHUTHOE MOJIE. DIEKTPOMAarHuTHbIE BOJHBI. CBOMCTBA 311€KTPOMArHUTHBIX
BOJIH. [IIkana 3neKTpOMarHuTHBIX BOJIH. VICIIONb30BaHUE 3IIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3H.

DnekTpoMarHutHas npupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3J€KTPOMArHUTHHIX BOJIH. BoJIHOBBIE
CBOICTBA CBETA.

JlabopamopHule pabomsi u onvimol

N3ydeHne CBOMCTB AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIIBHOTO TeliepoHa.
Pa3ges 11. CBeToBbIe ABJICHUSA

JlyueBass mognenb cBeta. Mcrounuku cBeta. [IpsiMonnHEHOE pacrpoCTpaHEHUE
ceera. 3armeHuss ConHua u Jlywel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPaXXEHUS CBETA.
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[Ipenomnenue CBeTa. 3aKoH IIPEIIOMIICHUS CBETA.
IToHoE BHYTPEHHEE OTpakK€HUeE cBeTa. VCroyb30BaHUE NIOJHOTO BHYTPEHHETO
OTPa)KEHHsI B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nydeid B nuH3e. OnTuyeckas cucreMa (poroamnmnapara, MUKpPOCKONa U
Teneckomna. ['na3 kak onruyeckas cucreMa. biiM30pykoCTs U JAIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CriokeHUe CreKTpaabHbIX
1BeTOB. Jlucnepcus cera. /Jemoncmpayuu

[IpssMosHEHHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[TonyueHnue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JnH3e.

XoJ Jiyueu B pacCEHUBarOIIECH JIMH3E.

[TomyueHnne n300pakeHU C TOMOIIIBIO JTUH3.

[Tpuniun peiictBus doToarnmnapaTa, MUKPOCKONA U TEJIECKOIA.
Monenb riasa.

Paznoxxenue 6enoro cBeTa B CHEKTP.

[Tonyyenue Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH yIila OTPaXXKEHUsI CBETOBOTO JIy4ya OT yriia MaJIeHHUS.
N3yyenune xapakTepucTUK U300pakeHHs peIMeTa B IMJIOCKOM 3€pKaJe.
HccnenoBanne 3aBUCMMOCTH yIiia MPEIOMIIEHUSI CBETOBOTO Jiy4ya OT yrJia maJeHus
Ha FPaHULE «BO3yX—CTEKIIOM.
[Tomyuenne n300pa’keHH C TTOMOIIBIO COOUPAIOIEH JTUH3HI.
Omnpenenenue GOKyCHOTO PaCCTOSTHUAS U ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.
OMnBITHI O Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
OnbIThl IO BOCHPUSATHIO LIBETA MPEAMETOB MPU UX HAOJIIOAECHUU Y€pE3 IIBETOBbHIC

bUIBTPHI.

Pa3gea 12. KBaHTOBBIE SIBJIEHHUS
Oneitel  Pesepdopna u mmanerapHass mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHue ceeta atomoM. KBaHThI. JInHeHYaThie CIIEKTPHI.
PannoaktuBHOCTh. ANb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTIO sipa.
Hyxnonnast Mosiesib atomHOro siapa. Mzoronel. PangnoaktuBHbie npeBpaiienus. [lepuon
rnoJjrypacmnaja aTOMHBIX SIIEP.
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SnepHble peakuyy. 3aKOHBI COXPAHEHUS 3apsSJ0BOTO U MaCCOBOTO YMCEI. DHEPTUs
CBA3U aTOMHBIX sfep. CBsA3b MacChl W 3HEpruu. Peakuuum cuHTE3a M JEJICHUS SIEp.
Ncrounuku sueprun CosHIA U 3BE3.

SAnepHas odHepretuka. JleWCTBUSA PpaJMOAKTUBHBIX M3JIYYCHUH Ha JKHUBBIE

OpraHu3MBbl. /Jemoncmpayuu

CrekTpbl U31y4EHUS U TOTJIOLICHHUS.
CrekTpbl pa3IM4HbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenue TpekoB B kamepe BunibcoHa.
Pabora cu€Turika MOHU3UPYIONTUX U3TYYCHUH.

Perucrtpanus nznydeHusi NpupoHBIX MUHEPAJIOB U IPOJIYKTOB. Jlabopamophbie
pabomsl u onwvimol

HaOuroieHre CIUTONIHBIX M IMHEWYAThIX CIICKTPOB U3TyUCHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE DHEPTUU YACTHUIIBI TI0 TOPMO3HOMY MyTH (T10
dboTorpadusam).

W3mepenne painoakTHBHOTO (OHA.

IToBTOPUTEIBLHO-0000 A0 MOTYJIb

[ToBTOpUTENHEHO-0000IIAIONUI MOAYJIh MpPEIHAa3HA4YeH [JIs1 CUCTEMATH3allud U
0000IIIeHNs PEIMETHOTO COJICPKAHUS M OIbITa JACATEILHOCTH, TPUOOPETEHHOTO TIPHU
U3yYeHHH BCEro Kypca (U3UKM, a TakkKe s TMOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMEeHY Mo (hU3UKE NI 00yJarouXCsl, BIOPABIINX ATOT YICOHBIH
peIMeET.

[Ipy wu3yYeHWH MAHHOTO MOMAYJS PEATU3YIOTCA U CHCTEeMATH3UPYIOTCS BHJIBI
JESITEIPHOCTH, HAa OCHOBE KOTOPBHIX 00O€CTeunBaeTcs IOCTIKEHHUE NPEIMETHBIX U
MeTarnpeIMETHBIX TUTAHUPYEMBIX PEe3yIbTaTOB oOy4JeHus, dbopmupyertcs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUW TIPUPOJIBI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSICHATH (DU3UUECKHUE SIBIICHUS,
MpPUMEHSIST TIOJIyYCHHbIE 3HAHWS, pENIaTh 3aJadyd, B TOM YHCIE Ka4eCTBEHHBIC U
AKCIIEPUMEHTATBHBIC.

[IprHIMIIHANBHO AEATEIBHOCTHBIN XapakTep JaHHOTO pa3/eiia peaanu3yercs 3a CUET
TOT0, YTO O0YUaIONINECs BBITIONHSIOT 33/IaHUs, B KOTOPBIX UM TPEJTaraeTcs:

Ha OCHOBE MMOJTYYEHHBIX 3HAHUHA PACIIO3HABATh M HAYYHO OOBSICHITH (U3HUCCKHEC

SIBJICHHSA B OKPY)KaIOIHCﬁ npupoac u HOBCGHHGBHOﬁ KU3HHU,; HCIIOJIb30BATbh HAYYHBLIC
MECTOAbI UCCJICIOBAHUA (1)H3PI‘IGCKI/IX HBHGHHﬁ, B TOM 4YHCJIC

AJIA IMPOBEPKHU THIIOTE3 M IMOJYUYCHHUSA TCOPCTHUYCCKHUX BBIBOJOB, OOBSICHSATH HAay4YHBIC
OCHOBBI HamOoOJjiee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFHﬁ, HaIlpumcep,
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MMPAKTUYCCKOTO HCIIOJIB30BAHHA PA3JIMYHBIX MCTOYHHMKOB SHCPIruM Ha OCHOBC 3aKOHa
MMPCBpAIICHUSA U COXPAHCHHA BCCX U3BCCTHLIX BUA0OB OHCPIUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue Qu3MKM Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHWs HAIpaBJICHO Ha
JOCTHXKEHUE JIMYHOCTHBIX, METalmpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbrate u3ydenus pusuku Ha ypoBHE OCHOBHOro 001Iero oOpa3oBaHUsd Y
oOyuaromierocsi 6yayT copMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIE Pe3yIbTaThl B YACTH:
1) naTpMOTHYECKOT0 BOCTIUTAHUS

IMPOABJICHUC MHTCPCCA K UCTOPUU U COBPCMCHHOMY COCTOSAHHUIO pOCCHﬁCKOﬁ

¢u3ndeckoll HayKd; IICHHOCTHOE OTHOIICHHE K JIOCTHXKEHHUSM POCCHHCKUX
y4EHBIX-(U3UKOB,;

2) rpakKJAaHCKOT0 H JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCYKICHUH OOIIECTBEHHO-3HAYMMBIX

M OTHYECKHX IIPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHHEM TOCTHKEHNIN (DU3HKH;
0CO3HAHUE BAXKHOCTH MOPAIbHO-3TUYECKUX IIPUHIIUIIOB B AEITEILHOCTH YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS

BOCIIPUATHE 3CTETHYECKUX KaYCCTB (PU3NIECKOM HAYKHU: €€ TapMOHUIHOT O
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

OCO3HAaHHNC ICHHOCTHU (I)HSI/I‘ICCKOP'I HAayYKH KaK MOIIHOI'O HHCTPYMCHTA IIO3HAHMWA

MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAXKHEUIIIEH COCTABIISIONICH KYJIbTYPhI;, pa3BUTHE
Hay4YyHOU J1I0003HATEIHFHOCTH, MHTEpPECca K UCCIEA0BATEIbCKON JIEITEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbsI H SMOIMOHAIBLHOI0
0J1aronmoJIyyms:

OCO3HAHHWE IIEHHOCTH  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
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TEXHOJOTUYECKOM MUPE, BaXKHOCTH MPaBUJI O€30IaCHOTO MOBEEHUS HA TPAHCIIOPTE, HA
J0pOrax, € JJIEKTPUYECKUM WU TEIUIOBBIM OOOpPYJOBAHMEM B JOMAIIHHUX YCJIOBHSIX;
c(OpMHPOBAHHOCTh HaBBbIKA PEPIIEKCUU, IPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U

TAaKOTI'0 JKe MMpaBa y JAPYroro 4eaoBeKa;
6) TPYA0BOr0 BOCIIUTAHUSI:

aKTUBHOE YYacTHE B PCIICHWHW TMPAKTUYECKUX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3aluy, TopojAa, Kpas) TEXHOJIOTUYECKONM U COLMAIbHOM
HAIPABJICHHOCTH, TPEOYIONMX B TOM 4YHCIAC M (U3HUECKHX 3HAHWH; HWHTEpEC K
NPAKTHICCKOMY M3yUYEHUIO MPOodeCcCrid, CBSI3aHHBIX ¢ (DU3UKOMH;

7) IKOJOrHY€eCKOro BOCIIUTAHMS
OpHEHTAIMs HA TIPUMEHEHNE PU3HUECKUX 3HAHUM JIJIs pEIIeHUs 3a1a4 B 00JacTh
OKpYIKalOIIel Cpeibl, INIAHUPOBAHUS IIOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX

HOCJIENCTBUMN AJI OKPYXKAIOIIEH Cpelibl; OCO3HAHKE IN100aIbHOTO XapaKTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH UX pellIeHus;
8) aganTanuu K H3MEHSIIUIUMCS YCJIOBUSIM COIUAIBLHOI H NPUPOTHO¥ cpebl:

l'IOTp€6HOCTI> BO BSaHMOﬂCﬁCTBHH ITIPpH BBIIIOJTHCHUHA I/ICCJ'IG,ZIOBaHI/Iﬁ " IIPOCKTOB

¢u3nueckor HarpaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTUX; MOBBIIICHUE
YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO IESITEIbHOCTh; MOTPEOHOCTh
B (h)OpPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YHuCie GOPMYIUPOBATH UIEH,

MOHSTHUSA, TUIOTE3bl O (HU3NYECKUX OO0BEKTaX U SIBICHHUAX; OCO3HAHHE Ie(HUIIMTOB
COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH

(bU3UKH; TUTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHU;
CTpEeMJICHHE aHAJIU3UPOBATh U BBISIBIISITH B3AMMOCBSI3H IIPUPO/IBI, 00IIECTBA U

HSKOHOMHKH, B TOM YHUCJI€ C HCIOJh30BAaHUEM (DU3UYECKUX 3HAHHM, OIICHKAa CBOMX
JNEUCTBUU C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPENly, BO3MOMKHBIX

rI100aIbHBIX HOCJ'ICI[CTBHI?I.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpraTe OocBOCHHS MporpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyd4aromierocs OynyT chOpMHUPOBAHBI METANIPEAMETHBIC PE3YIbTaThI,
BKJIIOYAIOIIIME TO3HABATEIbHBIE YHUBEPCAIbHBIE YU€OHbIE 1EMCTBUSL, KOMMYHHKATUBHBIC
YHUBEpCaJIbHbIC yUeOHbIE IEUCTBUS, PETYJISITUBHBIC YHUBEPCATbHBIE YUEOHBIEC JEHCTBUS.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1ecTBUS Ba3oBbie

JJOTHIE€CKHUEC IleﬁCTBHﬂZ
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BBISIBIISITh W XapaKTePU30BaTh CYIIECTBCHHBIC IMPU3HAKK OOBEKTOB (SIBICHUIN);
YCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIINN, OCHOBAHUS
Ui 000OIIEHUsST W CPABHEHUS, BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpuBaeMbIX (haKTaX, JaHHBIX
U HAONIOACHMSX,  OTHOCAIIMUXCS K  (U3HYECKHM  SIBJICHHUSAM;  BBISBISATH
MIPUYUHHO-CJICICTBCHHBIE CBS3M NMPU U3YYCHUH (PU3HUYECKHUX SBJICHUN W TIPOIECCOB,
JIeNaTh BBIBOJBI C WCIOJIb30BAHMEM JACAYKTHBHBIX W HHIYKTUBHBIX YMO3AaKIIOUCHUH,
BBIJIBUTATh TUITOTE3bI O B3AMMOCBSI3X (DH3NUYECKUX BETMYNH; CAMOCTOSITEIIbHO BEIOUPATH
crioco0 pemieHust ydeOHOM (pu3nueckol 3amaun (CpaBHEHHE HECKOJbKUX BapHaHTOB
peleHusi, BbIOOp HamOoliee MOIXOJSIIETO C YYETOM CaMOCTOSITENBHO BBIICICHHBIX
KPUTEPUEB).
Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA
UCTIONB30BaTh BOIMPOCHI KaK HCCJICNOBATENbCKUNA WHCTPYMEHT IIO3HAHUS;
HPOBOJIUTH TIO CAMOCTOSITEIIEHO COCTABICHHOMY IIJIaHY OTIBIT, HECJIOKHBIN
Gu3NYeCKNii  AKCIIEpUMEHT, HeOONbIIoe HUCCIeNOBaHHe (U3MUECKOTO  SIBIICHUS;
OILICHWBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(OpMAIIHIO, TIOTYyUESHHYIO B X0/1¢
WCCIICJIOBAHUS WM JKCIIEPUMEHTA; CaMOCTOSITEIIbHO (OPMYJIMPOBATh OOOOIICHUS |
BBIBOJIBI IO PE3YJIbTaTaM

NPOBEIEHHOTO HAOJIO/IEHUs, OIbITA, HCCIENOBAaHUSA; MPOTrHO3UPOBATH BO3MOXKHOE
nanbHeIee pa3BuTuEe PU3NYECKUX MPOIECCOB, a TAKXKE BBIIBUTATh MPEOIOKEHUSI 00
UX Pa3BUTHH B HOBBIX YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

PUMEHSTh PA3INIHBIC METOJIbI, HHCTPYMEHTHI M 3aPOCHI IPH TTOMCKE
1 orOope mHPOPMAIIMU WM JaHHBIX C YU4ETOM IPEIIOKEHHON ydeOHOU (hU3MYECKOM
3a/1auu;

aHANM3UPOBATh, CHCTEMATH3UPOBATh W  HHTEPHPETUPOBATH  HUH(OpMAIUIO
Pa3TUYHBIX BUJOB U (OPM MPEICTABICHUS; CAMOCTOSTEIILHO BHIOMPATH ONTUMAILHYIO
dopMmy mpencraBieHuss uWHGGOpPMAIMM W WUIIOCTPUPOBATH peIIacMble  3a7add
HECJIOKHBIMHM CXEMaMH, TharpaMMamMu, HHOU TpaduKoil 1 X KOMOMHAIUSIMU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

B X0Ji¢ OOCYXXJIeHHUs Y4eOHOro MaTepualia, pe3ysbTaToB JIA0OPAaTOPHBIX padoOT
MIPOCKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOM TEMBI M BBICKA3bIBATh HJICH,
HaIleJICHHBIC HAa pEIICHUE 3a7a4d W TOJJIEpKaHWe OJIaroKelaTeTbHOCTH OOIIeHNS,
COTIOCTABJISITh CBOU CYXKJEHUS C CYKIECHUSIMH IPYTUX YIACTHUKOB JUANIOTA,
O0OHapYyKHUBATh Pa3IUINE U CXOJCTBO IMO3HIIHI; BBIPAXKaTh CBOIO TOUKY 3PCHUS B YCTHBIX
W THCHPMEHHBIX TEKCTaX; NYyOIMYHO TMPEJACTABIATh PE3YIbTAThl BBIMOJTHEHHOTO
(bu3HUYecKoro omneiTa (IKCIEPUMEHTA, UCCIEOBAHNUS, IPOEKTA).
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MOHUMATh U UCTIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U UHANBUAYATBHOU paObOTHI
IpU PEHICHUH KOHKPETHOM (PU3MUYecKOW NpoOieMbl; NPUHUMATh LIETH COBMECTHOU
NEATEIIbHOCTH, OPraHU30BBIBATh JEUCTBHS IO €€ IOCTMIKEHHUIO: PacClpelelsiTh POJIH,
o0CyX1aTh TMPOIECCHl U PE3yibTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJBKHUX JIIOJIEH; BBINOJHATH CBOIO 4YacTh palOThl, JOCTUTas KauyeCTBEHHOIO
pe3yabpTaTa 1o CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBHUS C IPYTUMH WiEHAMU KOMAaH/Ibl; OLICHUBATh

KayecTBO CBOETO BKJIaJa B OOUIUH MPOIYKT MO KPUTEPHUSIM,

CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIM YUYACTHUKAMH B3aHMOJICHCTBUS.
PerynsiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE 1eCTBUS
Camoopranusanus:

BBISABIIATDH HpO6J’I€MLI B )KM3HCHHBIX U y‘le6HBIX CUTyalu;iax, Tp€6YIOIIII/IX

JUTSL perieHus: PU3NYECKUX 3HAHUM; OPUEHTUPOBATHCS B PA3IMYHBIX MOJIX0JaX MPUHATHUS
penieHui (MHIuBUTyalIbHOE,

OPUHITHE pEUICHUsT B TPYIe, MPUHATHE pEHIeHU TPYMIon); CaMOCTOSTEIbHO

COCTaBJIATh aJITOPUTM pelIeHUs (PU3NUECKOH 3aaul W IJIaHA UCCIIEI0BAaHUS C yUYETOM

UMEIOIIUXCS  PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBATb

npe/uiaraéMble BapuUaHThl PpEIICHWH; JaenaTh BbIOOp M OpaThb OTBETCTBEHHOCTH 3a

peleHue.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh AJICKBAaTHYK OLIEHKY CUTyalMW W Ipeajaratb IUlaH €€ HW3MEHEHUS;
OOBSCHATH MPUUYMHBI JOCTHXKEHUS (HEJOCTHKEHUS ) PE3YIbTATOB JAESITEIbHOCTH,

JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY; BHOCUTh KOPPEKTHUBHI B JACSATEIHHOCTD (B TOM
YHCJIe B XOJ] BHITTOJIHEHUS (DU3UUECKOTO UCCIIETOBAHMS WIIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENIbCTB, HM3MEHUBIIUXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK, BO3HUKIIUX
TPYAHOCTEN; OLIEHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIM U YCIOBUSIM.

CTaBHUTH ce0s1 HA MECTO APYTroro 4CjJI0BCKa B XOA€C CII0pa UJIN JUCKYCCHUHU

Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro. Mpu3HaBaTh CBOE
MPaBoO HA OMIMOKY MPHU pemIeHn: GU3NIECKUX 3a7a9 UITH

B YTBCPIKACHNAX HAa HAYUYHBIC TEMbI U TAKOC KC IIPpaBO APYIOro.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOydenumss B 7 KJjiacce NpeJIMETHBIC pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 0O0YUAIOIMIHUXCS YMCHHIA:

WCIIOJIb30BaTh TOHATHS: (U3MYECKHE W XHMHUYCCKHC SBJICHHS, HAOIOJCHUE,
AKCIIEPUMEHT, MOJIENIb, THUIOTE3a, SIUHUIBI (DU3NYSCKUX BEIIMYHMH, aTOM, MOJICKYIa,
arperaTHbIE COCTOSHHS BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHHUYECKOe
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IBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  NPSIMOJUHEHHOE),  TPACKTOpH,
paBHOJEUCTBYIOIAsE Cui, Jegopmarusi (ympyras, IUIacTUUYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYIbl; pa3nuyatTh ABIeHU (AU (Dy3us, TEIIOBOE ABUKEHUE YACTHULL
BEILIECTBA,

pPaBHOMEpPHOE JIBHKEHHE, HEPABHOMEPHOE IBMKEHUE, UHEPLUs, B3aUMOJEHCTBUE TEll,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpalllEHUs, Mepeaada daBIICHUs
TBEPABIMU TEJIaMH, KUAKOCTAMHM U Ta3aMH, aTMOC(EpHOE AaBJIEHHE, IUIaBaHUE TeJ,
MIpEeBpaIIeHUs MEXaHUYECKOW SHEPruu) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOe SIBJICHUE; pacClO3HABATh
MPOSIBIICHUE W3YUCHHBIX (DU3UUYECKUX SIBJICHUN B OKPYKAIOIIEM

MUpE, B TOM YKCJIe (PU3NYECKUE SBICHUS B PUPOJIC: PUMEPHI IBUKEHUS C PA3TUUHBIMU
CKOPOCTSIMU B JKMBOW M HEXHBOW MPUPOJE, JACHCTBUE CHUJIbI TPEHHS B MNPUPOJAEC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBJICHUS Ha XWUBOW OpraHu3M, IJIaBaHUE PbIO,
phIYard B TeJI€ 4YeJIOBEKa, IPHU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/ady B y4eOHYIO,
BBIJICJISITh CYIICCTBEHHBIE CBOMCTBA (Mpu3HaKu) (U3UYECKUX SIBJICHUN; OIMKMCHIBATH
U3YUYEHHBbIE CBOMCTBA Tel U (HU3WUYECKHUE SIBJICHUSA, UCIIONB3Ysl (HU3UUCCKUE BEIMUUHBI
(macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHUJIa
YIPYTOCTH, CHJIA TSYKECTH, BEC TeJIa, CUjla TPEHUS, JaBlIeHuEe (TBEPIAOTO Tea, KUIKOCTH,
ra3a), BHITAJIKMBAIOIIAs CUJIa, MEXaHUUYecKasi paboTa, MOIIHOCTh, IJIEYO CUJIbI, MOMEHT
CWIbl, KOA(DPUIMEHT TOJIE3HOr0 JCUCTBHS  MEXaHU3MOB, KHHETHYECKas U
NOTEHIIUANIbHAS YHEPTusl), MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (M3HUECKUN CMBICIH
UCIIOJIb3YEMbIX BEIMYUH, X 0003HAYCHUS W €AUHUIIB (PU3UUECKUX BEIMYUH, HAXOIUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAaHHYI0 (PU3WYECKYI0 BEIUYHHY C JIPYTUMU BEIHMUYUHAMM,
CTpOuTh rpadvKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKHX BEJIMYUH; XapaKTepU30BaTh
CBOICTBA Tel, (pU3NUECKUe SABIECHUS U MPOIIECCHI, UCTIONb3YS

MpaBUJia CJIOKEHUS CUJl (BIOJIb OJHOM MpsMOii), 3aKkoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, mpaBWIIO paBHOBECHs phiuara (0J10Ka), «30JI0TO€ TPABUIIO» MEXAHHUKH, 3aKOH
COXpaHEHHUS] MEXaHUYEeCKOW JHEpPruu, MPH STOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aMHCHIBATh €0 MAaTeMAaTHUYECKOE BBIPAKEHUE, OOBSICHATh (PU3MUECKHE
SIBJICHUS, IPOLIECCHI U CBOMCTBA TE€J, B TOM YHUCJE U

B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
MIPUYUHHO-CJIC/ICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢
ormopoii Ha 1-2 M3y4eHHBIX CBOWCTBA (DM3UYECKUX SBICHUH, (DU3UUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH; peIlaTh pacuyE€THhIE 3aJayd B 1—2 NEWCTBUS, UCHOJIb3YS 3aKOHBI U
dbopmyIbl, cBsi3bIBarolMe (pU3NUECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIOBUS 3aJa4u
3alUCHIBATh KPaTKOE YCIOBHUE, MOJACTABIATh (PU3MUECKHE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTh PACUEThl, HAXOAUTh CIPaBOYHBIE JIaHHbIC, HEOOXOAUMBIE MJIS PEUICHUs
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYeHHON (PU3NYECKON BEIUYMHBI; PACIIO3HABATh
po0JIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIHN (PU3NUECKUX METOJOB, B OMUCAHUU
UCCIIEIOBAHUSI BBIACISITH MPOBEPSIEMOE MPEANONIOKEHUE (TUIOTE3y), pa3iuyaTh H
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MHTEPIPETUPOBATH MOJYUYCHHBIN pe3yibTaT, HAXOAUThH OMIMOKU B XOJ€ ONbITA, JENaTh
BBIBOJIBI 110 €0 pe3yJibTaTaM; IPOBOUTH OIBITHI [0 HAOIIOACHUIO (DU3NUECKUX SABICHUN
iU (GU3NYECKUX

CBOMCTB Tel: (hOpMyIUpOBaTh MPOBEPSEMbIC TTPEATIONOKEHUS, COOUPATh YCTAHOBKY U3
MPEJIOKEHHOTO0 000pYI0BaHMs, 3alUCHIBaTh XOJ OMbiTa U (GOPMYJIUPOBATH BHIBOJBI,
BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHH, MAcChl Tella, 00bEMA, CUJTBI
U TeMIepaTyphbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX M IUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl MPUOOPOB ¢ YYETOM 3aJaHHOM aOCOIOTHOM MOTPENTHOCTH H3MEPEHU;
MIPOBOJIUTHh UCCJIEOBAHUE 3aBUCUMOCTU OJHOU (PU3MYECKON BEIMYMHBI OT JAPYToMl C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU IMYTU PAaBHOMEPHO JBUKYIIIETOCS
TeJda OT BPEMEHU JBUKEHUS TeJa, CHJIbl TPEHHs CKOJILKEHHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM TEN W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOUIAIU
COTNPUKOCHOBEHHMSI TE€J, CUJIBI YIPYTOCTH OT Y/UIMHEHUS TPY>KUHBI, BBITAIKUBAIOIICH
CUIBI OT 00BEMa TOTPYKEHHOM 4YacTU Tejda W OT IUIOTHOCTH J>KUJKOCTH, €6
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJa, OT TNIyOUHBI, HA KOTOPYIO TIOTPYKEHO TEJIO, YCIOBUM
TJIaBaHUsI TEJ, YCIOBUM paBHOBECHUs pbluara U OJIOKOB, Y4aCTBOBAaTh B TUIAHUPOBAHUU
y4eOHOT0 HCCIEIOBaHUsl, COOMPATh YCTAHOBKY U BBIMOJNHSATH HW3MEPEHUs, CIeIys
IPEMJIOKEHHOMY IUJIaHY, bukcupoBaTh pe3yAbTaThl MOJTYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE MPEAJIOKEHHBIX TaOIUI] U TpadUKOB, e1aTh
BBIBO/IbI [0 pe3yJbTaTaM HCCIEI0BaHUS; MPOBOJNUTh KOCBEHHBIE H3MEPEHUS
¢u3nuecKkrx BeITU4YnH (IJIOTHOCTH BEIIECTBa
AKUJKOCTU U TBEPJIOTO TEJA, CUJIa TPEHUS CKOJIBKEHUS, JaBJIECHHUE BO3AYXa,
BBITAJIKABAIOIAs] CUJIA, IEUCTBYIONIAsl HA MOrPYKEHHOE B JKUJIKOCTh TEJO,
K03 (HUIIMEHT MOJIE3HOTO ACHCTBHUS MIPOCTHIX MEXAaHU3MOB), CIEAYS MPEIT0KEHHON
WHCTPYKIIMH: TIPY BBITIOJIHEHUH U3MEPEHHUI COOMpPaTh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY
Y BBIUUCIISTH 3HAYEHNE NCKOMOMW BEJIMYHMHBI, COOJIIOIATh MPaBUJIa TEXHUKHU
0e30macHOCTH TIpH paboTe ¢ 1a60paTOPHBIM
o0opyaOBaHNEM; YKa3bIBATh MPUHIIMIIBI AEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JAHMHAMOMETP, COOOIIAIOMUEcs COCYIbl, OapoMeTp, pblyar,
MOABUKHBIN U HETIOJABUAKHBIN 010K, HAKIIOHHAS INIOCKOCTh; XapaKTEPU30BaTh IPUHIIMUIIBI
JNENUCTBHS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUS (B
TOM 4HCJIe: MOAIIMIHUKHN, YCTPOMCTBO BOJOINPOBOAA, THUIAPABIMYECKHUIl TMpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, APEOMETP), UCTOJb3Ys 3HAHUSI O CBOMCTBAX
¢usnuecknx SBICHUNH W HEOOXOAUMBIC (U3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
NPUBOAUTHL TMpUMEpPHl (HAXOAUTh HWH(POpMAIMI0O O MOpUMEPaX) MNPAKTHYECKOTO
UCIOIb30BaHUsl (U3UYECKUX 3HAHUW B TOBCEIHEBHOM JKM3HU JUIsi OOECIeUeHUs
Oe3omacHOCTH mnpu oOpalieHud ¢ nOpudopaMud M TEXHHMYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JJ0POBbsI U COOJIIOCHUSI HOPM SKOJIOTHUECKOTO MOBEACHUS B OKPY KatoIIeh
Cpezie; OCYHIECTBIATh OTOOP UCTOUHUKOB UH(POopMaIuu B VIHTepHETE B COOTBETCTBUU
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C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUU U IIyTEM

CpPaBHEHUS PA3IMUYHBIX HCTOYHUKOB BBIICIATh HHPOPMALIMIO, KOTOPAs! SIBISIETCS

MIPOTUBOPEYUBON UIIM MOKET ObITh HEIOCTOBEPHOM; UCIIONIB30BaTh IPH

BBIIIOJIHEHU U y4e€OHBIX  3aJaHMM  Hay4YHO-MOMYJSIPHYIO JIUTEPATypy

(u3HUECcKOro cofepKaHus, ClipaBOYHbIE MaTEpHalIbl, pecypchl ceTh MHTepHer,

BJIAJICTh IpUEMaMU KOHCIEKTUPOBAHUSA TEKCTa, peoOpazoBaHus

uH(OpMAaILIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO; CO3/1aBaTh COOCTBEHHBIE

KpaTKHe MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE

2—3 WCTOYHUKOB HH(POpMalUU (PU3UUECKOTO COJIEpKaHHsS, B TOM 4YHUCIE MMyOJIMYHO

JieNaTh KpaTKUe COOOUIEHUS O pe3yJibTaTax MPOEKTOB WM y4eOHBIX UCCIIEIOBAHUHN, MPHU

TOM TPAMOTHO HCHOJB30BaTh K3YUYEHHBIM MOHATUWHBIA anmapatr Kypca (QU3HKH,

COIMPOBOXK/IaTh BBICTYIJICHUE IMPE3ECHTALMEH; MPU BHIMOJIHEHUH YYEOHBIX NMPOEKTOB U

UCCJIEIOBAaHUMN pacpeensiTh 00s3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU

3a7ja4yaMM, CJIEOUTh 3a BBINOJHEHWEM IUIaHa JCWCTBUM, AaJCKBAaTHO OLIEHUBATh

COOCTBEHHBIN BKJAaJ B JACSATEIBHOCTb TPYMIbI, BBICTPAUBATH KOMMYHHUKATHUBHOE
B3aMMO/ICCTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOLIUX.

K koHny oOyuenuss B 8 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCITIOJIB30BATh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIIeCTBa, KpHUCTAJUIMUYECKHE U amop(dHbIe Tena,
HACBIIIEHHBIN U HEHACBIIICHHBIN Nap, BIAXXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPTUsl, TETUIOBOW JIBUTATENb, 3JIEMEHTAPHBINA 3JICKTPUUECKUN 3apsAl, JIECKTPUYECKOE
10JI€, MPOBOJHUKH U JUAIEKTPUKH, TOCTOSIHHBIN 31EKTPUUYECKUI TOK, MATHUTHOE TIOJIE;
pa3nnyath SBICHUS (TEMJI0BOE PACIIMPEHHUE U CKATUE, TEIUIONEpeaya, TEMI0BOE
paBHOBECHE, CMAa4yMBAHWE, KaNWUIAPHBIC SBJIICHUS, WCIApPCHHE, KOHJIECHCALHs,
IJIABJICHUE, KpHUCTaLIU3alus (oTBEpIEBaHUE), KUIICHHE, Temionepeaaya
(TerIONpPOBOJHOCTh, KOHBEKIHUS, HW3JIYYEHHUE), SJEKTpHU3alus TeJ, B3aUMOJICUCTBUE
3apsa0B, ACUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJICHCTBUE
MAarHuTOB, AEHWCTBME MArHUTHOI'O IIOJISI HA NPOBOJAHUK C TOKOM, 3JIEKTPOMAarHWUTHAS
UHIYKIMS) 1O ONUCAHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3MYECKOe SBIICHHE;, pACMO3HABATH MPOSBICHUE
M3YYCHHBIX (U3MYECKUX SBICHUN B OKPY>KAIOIIEM
MHpE, B TOM 4ucjle (PU3nuecKue SIBIECHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIEC SIBIICHUST B MPUPOAEC, KPUCTAUIBI B mOpupone, usnydenne ConHIa,
3amMep3aHre BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEsS, CHEra,
ANIEKTPUUYECKUE ABJICHUS B aTMOC(]epe, JNEKTPUUECTBO KUBBIX OPTraHU3MOB, MATHUTHOE
nosie 3eMiu, Ipeid MmoarcoB, poiab MArHUTHOTO TMOJIS JJIS KU3HU HA 3emiie, MOJISIPHOE
CUSIHHE, TIPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a/1auy B yUeOHYIO, BBIICIATh
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CYLIECTBEHHbIE CBOICTBA (MpU3HAKU) (PU3MUYECKUX SIBICHUI; OMHUCHIBATH H3yUYEHHbIE
CBOICTBA TeJ U (PU3UUECKHUE SIBICHUS, UCTIOIb3YS (PU3NYECKHE BETUUUHBI (TEMIeparypa,
BHYTPEHHSASI DHEPIUsl, KOJMYECTBO TEIUIOTHI, YZAEIbHAs TEINIOEMKOCTh BEILECTBA,
ylleTbHas TEIJI0Ta IJIABJIEHUS, yAeIbHas TeIJIOTa MapooOpa30BaHus, yAelbHas TeIIoTa
CropaHusi TOIUJIMBA, KOA((UIMEHT TMOJE3HOro JeHCTBUS TEIJIOBOM  MAallWHBI,
OTHOCHTEJIbHAS BIAKHOCTh BO31yXa, AIEKTPUUYECKHUM 3apsij], CHJIa TOKA, JIEKTPUIECKOE
HaIpsHKeHHe, COMPOTUBIIEHUE TPOBOHUKA, YI€IbHOE COPOTUBIICHHE BELIECTBa, paboTa
Y MOIIHOCTb 3J€KTPUUECKOT0 TOKA), IPU OMMCAHUY MTPABUIILHO TPAKTOBATh (PU3HUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIWYMH, OOO3HAUEHUS M €IMHMIIBI (DU3UYECKUX BEIUYMH,
HaxXOAUTh (OPMYIbI, CBS3bIBAIOUIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTHUMHU
BEJIMYUHAMM, CTPOUTH rpaMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBICHHMSI M MPOLIECCHl, MUCIOJb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOM TEOPUHU CTPOEHHUS BELIECTBA,
NPUHIIMI CYTIEPIIO3ULIMU TT0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHUs 3aps/a,
3akoH OMa [1J1s y4acTKa 1enw, 3akoH J[oyns—JIeHia, 3aKoOH COXpaHEHUs SHEPTUH, TIPU
ATOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMUCHIBaTh €r0 MaTeMaTUYeCcKOe
BBIpa)KEHUE; OOBACHATH (PU3MYECKUE MPOLECChl M CBOWCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE
CUTyallud  NPAKTUKO-OPUEHTHUPOBAHHOI'O  XapakTepa:  BbIABIATH  IIPUYMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX LIaroB ¢ onopoi Ha 1-2
U3yYEHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB UJIH

3aKOHOMEPHOCTEM; pellaTh pacu€THbIE 3a/lauyd B 2—3 JEUCTBHS, MCIOJIb3Ys 3aKOHBI U
(dbopMyIibl, CBS3bIBAIOIINE (DU3UUECKUE BEIMYUHBI: HA OCHOBE aHANM3a YCJIOBHS 3aJa4d
3aIlMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAaHHBIX ISl PELICHHS 3a7ayH,
BBIOMpATH 3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE ISl €€ PEIIeHUs, TPOBOIUTH PACUETH U
CpaBHUBATH TMOJIYYCHHOE 3HAUYCHUE (DU3UYECKON BEIMYUHBI C M3BECTHHIMU JaHHBIMH,
pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH TOMOIIHN (PU3HMIECKUX METOJIOB,
WCHOJIb3ySl OINMCAaHHWE WCCIENOBAHUs, BBIICIATh IPOBEPAEMOE MPEATOJIOKECHUE,
OLICHUBATh IPABUJIBHOCTh INOPSAKA MPOBEICHUS WCCIEIOBAHUs, JI€JIaTh BBIBOJBI;
MIPOBOJIUTH OMBITHI O HAOTIOICHUIO GU3MIECKUX SIBICHUN WM PU3NIECKIX CBOMCTB TEI
(KanmuUIsipHBIE SIBJICHUSI, 3aBUCUMOCTh AaBJIEHUS BO3AyXa OT €ro 00bEMa, TeMIepaTyphl,
CKOpPOCTH IIPOLIECCA OCTHIBAHUS M HAarpeBaHMWs MPU U3IYYECHHHU OT LBETA U3JIYYarolleh
(nmormoiaronieit) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIEPATYPhl )KUAKOCTH
U IJIomaay €€ IMOBEPXHOCTH, JJICKTPU3ALMS TEA U B3aUMOJCUCTBUE AJIEKTPUUYECKUX
3apsi0B, B3aMMOJICMCTBUE IMOCTOSHHBIX MAarHWTOB, BU3yaJW3alHs MAarHUTHBIX MOJEH
MMOCTOSIHHBIX MarHuTOB, JE€UCTBHSI MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM, CBOKCTBA
AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBHUIaTelis MOCTOSIHHOTO TOKa): (popMynupoBaTh
MpOBEPSIEMbIE  NPEAMNOJIOKEHUsI, COOMpAaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO
000py/1I0BaHMS, OMUCHIBATH X0/ OMbITA U (DOPMYIHPOBATH BBIBOBI; BHITIOJIHSITH MPSMbIE
W3MEpPEHUSI TEMIIEPATypbl, OTHOCUTEIbHOW BIIAXKHOCTH BO3AyXa, CHJIbI TOKa,
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HANpPsOKEHUS C HCIIOJIb30BAaHUEM aHAJNIOTOBBIX MPHUOOPOB M JATYMKOB (U3UUECKUX
BEJIMYMH, CPABHUBATh pe3yJbTaTbl HM3MEpPEHUH € YYETOM 3aJaHHOM aOCOJIIOTHOMN
MOTPEITHOCTH; MTPOBOAUTH MCCIEIOBAHUE 3aBUCUMOCTU OJHON (DM3MUYECKON BEIUUUHBI
OT Apyrou

C UCTIOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCHMOCTh COTIPOTHUBIICHHUS MPOBOAHUKA OT
€ro JIJUHBI, IUIOMAAHN MOTIEPEYHOTO CEUEHHUS M YAEIHHOTO COMPOTHBICHHS BEIIESCTBA
MIPOBOJIHMKA, CHJIBI TOKA, HIYIIEro Yepe3 MPOBOAHMK, OT HAMPSDKCHUS Ha MPOBOIHHKE,
MCCIIEJIOBAaHNE TMOCIEAOBATEIHPHOIO W MapauIebHOTO COCAMHEHUH TPOBOJHUKOB):
TUIaHUPOBATh MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOIHATH U3MEPECHHS, CIEHys
NpeUI0KEHHOMY TUIaHy, (UKCUPOBATh PE3yJIbTAaThl MOJYYCHHON 3aBHUCHMOCTH B BUJE
TabMuI] W TpaduKoOB, JeNaTh BBIBOABI MO pE3yJNbTaTaM HCCICAOBAHUS; MPOBOJUTH
KOCBCHHBIE HW3MEpEeHHsI (PU3NYECKUX BeNWYHMH (yJelbHas TEIIOEMKOCTh BEIIECTBA,
COIIPOTUBIICHHE MMPOBOHIKA, pa00Ta M MOIIHOCTH SJICKTPHUECKOTO TOKA): TUIAHUPOBAThH
U3MEPECHHS, COOUpPATh OSKCICPUMEHTAILHYIO YCTaHOBKY, CIEAys MPeaIoKEHHON
WHCTPYKIIMHM, W BBIYUCIATH 3HAYCHHE BEIMYUHBL, COOJIOAATh MpPaBHIA TEXHUKU
6e30macHOCTH MpH paboTe ¢ TaOOPaTOPHBIM

00OpyIOBaHUEM; XapaKTEepU30BaTh MPHHLIUIBI JCWCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOPOIl HA WX ONHUCAHHS (B TOM YHUCIIE: CUCTEMAa OTOIJICHUS
JIOMOB, TUTPOMETP, TapoBasi TypOruHa, aMIIepMETp, BOIBTMETP, CUETUNK DIIEKTPUIECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeNbHBIE  AIEKTPOIPHOOPHI
(mpuMepsl), DIEKTPUYECKHUE MPEIOXPAaHUTENH, OSJIEKTPOMArHHUT, SJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), HWCHOJb3ys 3HAHUSA O CBOWCTBaX (M3WYECKUX SIBICHUH U
HeoOXoauMble (PHU3MYECKUEe 3aKOHOMEPHOCTH; PACIO3HABATh IPOCTHIE TEXHUYECKHE
yCTpOICTBA U N3MEPUTEIBHBIE TTPUOOPEI

0 CXeMaM U CXeMaTHYHBIM PUCYHKaM (KUKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUTaTeNb BHYTPEHHErO CropaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUYECKUX LENeill ¢ IMOC/Ie0BATEIbHbIM U MapajlieIbHBIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyasi YCJIOBHbIE OOO3HAYCHMSI B3JIEMEHTOB OSJIEKTPHUUYECKHUX IIeneil;
OPUBOAUTH NpPHUMEPHl (HaXOOuTh HHGOPMALMIO O TpUMepax) MPaKTUYECKOro
UCIONb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KHU3HU JUIs oOOecredeHus
Oe3omacHOCTH TpH OOpalleHuH ¢ MOpuOoOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 370POBbS U COOIIIOICHUS] HOPM SKOJIOTHUYECKOT0 MTOBEJICHHS B OKpPY KatoIen
Cpele; OCYLIECTBIATh MOUCK HHPOpMAIUHN pU3NIECKOro coaepxanus B HTepHere,

Ha OCHOBE HMEIOLIUXCS 3HAHUN M MyTEM CPAaBHEHHUS JOIMOJHUTEIBHBIX HNCTOYHHKOB
BBIICTIATh MH(GOPMALMIO, KOTOpasl SBISETCS MPOTUBOPEYMBONM HMIU MOXKET OBITh
HE0CTOBEPHOI; UCTIOJIB30BaTh npu BBIMIOJTHEHUH ~ y4YeOHBIX  3aJaHui
HAYYHO-TIOMYJSIPHYIO JIUTEPATYypy (PU3HMUecKOoro copep kanus, ClipaBOYHbIE MaTEPHUATIBL,
pecypcel cetn UWHTepHeT, BmageTh nOpuéMaMud KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBanusi WHGOPMAIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JPYTyIO; CO37aBaTh
COOCTBEHHbIE TUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIeHUs, 000011as nHpopMaIuio u3
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HECKOJBKUX HCTOYHMKOB (PU3NYECKOrO COJAEpKAHMS, B TOM 4YHUCIE IYOJIMYHO
MIPEACTABIATH PE3YJIbTAThI IPOCKTHON WIIM UCCIIEA0BATEIBCKON ACATEIBHOCTH, [IPU 3TOM
IrPaMOTHO HCIOJNb30BaTh HW3YYEHHBIM MOHATUMHBIA anmapat Kypca (QU3HKH,
COMPOBOXK/JIaTh BBICTYIUICHUE IMPE3CHTALMEH; MPU BBIMOJHEHUN Y4YE€OHBIX MPOEKTOB U
UCCJEeIOBaHUN (U3UYECKUX IMPOLIECCOB paclpenessith OOSI3aHHOCTH B TIpynmne B
COOTBETCTBUH C IIOCTABJICHHBIMU 3aJja4aMH, CICANUTH 32 BBIIIOJHEHUEM IIJIaHA ICHCTBUN
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBINM BKJAJ B JEATEIbHOCTH
IPYIIIbI, BBICTPAUBATh KOMMYHUKATMBHOE B3aWMMOJACHUCTBUE, IPOSABIAS TOTOBHOCTH
paspeniatb KOHGIUKTHI.

K xoniy oOyuenuss B 9 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

UCIIOJIB30BaTh TOHSTHUS: CHUCTeMa OTCU€Ta, MarepuajbHas TOuYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOro JBHXEHUs, nedopmaius (ymnpyras, miacTUdeckKas),
TpEeHUE, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPErpy3KH, IEHTP TIHKECTH,
a0COIOTHO TBEPJIOE TEJO, LIEHTP TAKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHUYECKUE
KoJIeOaHus ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKaIa
AIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CTIEKTPBI UCITYCKAHUS
U TorjouieHus, anbda-, 6eTa- ¥ raMMa-u3IydeHHUs, W30TOMBI, sepHas IHEPreTHKA;
pasznuyarh sBIICHUA (PaBHOMEpPHOE W HEPaBHOMEPHOE IMPSMOJIMHEWHOE BI)KECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUKEHUE, CBOOOIHOE MaJIeHHue TeJl, pABHOMEPHOE
JIBUKEHUE TO OKPYKHOCTH, B3aUMOJEHCTBUME Tell, PEAKTUBHOE JIBIDKEHHE,
KosiebaTebHOe JBIIKEHUE (3aTyXalolMe M BBIHYXKJEHHbIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPAXKEHUE 3BYKa, MPSIMOIMHEIHOE PacIpOCTpaHEeHHE, OTPaKEHUE
U MIPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pas3iioKeHHe 0eI0ro cBeTa
B CHEKTP U CIOXEHHUE CIEKTPaJbHBIX IIBETOB, JAMCIEPCUsS CBETa, €CTECTBEHHAas
PaauOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEMYATOrO CIIEKTPa U3TyUYEHUS ) IO ONMMCAHUIO UX
XapaKTePHBIX CBOWCTB W Ha OCHOBE OMNBITOB, IEMOHCTPHUPYIONINX JaHHOE (PU3ndecKoe
SIBJICHUE; PACTIO3HABATH MPOSIBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPY>KAIOIIEM
MHpE
(B TOM umcie pu3nyecKue sIBICHUS B IPUPO/JIE: TPWINBbI U OTJIUBBI, ABUKEHHUE IJIAHET
ConHeyHO#l cUCTEMBI, pEaKTUBHOE JABUKEHHE JKUBBIX OPraHW3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMUYECKUE BOJHBI, I[yHAaMH, 05XO, I[BE€Ta TeT,
ONTUYECKUE  SIBJIGHUSI B  NpPUPOAE, OHOJOTMYECKOE  JICHCTBHE  BUIUMOTO,
yIbTPaUONAETOBOTO M PEHTIEHOBCKOTO W3JTYYEHHI, €CTECTBEHHBIM pPaJMOAaKTUBHBIN
($oH, KOCMUYECKHE JIYYH, PaIUOAKTUBHOE U3TyYCHUE NPUPOIHBIX MUHEPAIIOB, JEHCTBHE
PaIMOAKTUBHBIX M3JIYyYCHH Ha OpraHu3M 4YeJOBEKa), MPU OTOM MEPEBOJIUTH
MPaKTUYECKYIO0 3a7auy B y4e€OHYIO0, BBIICNSTH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
(du3MYEeCKUX SIBIICHUM; OMHUCHIBATh M3YUYEHHBIC CBOMCTBA TEN U (PU3HUECKUE SBIICHUS,
UCTONB3Yysd (PU3MYECKUE BEIUYMHBI (CpEIHsIi WU MIHOBEHHAasi CKOPOCTh Tella MpH
HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE, MepeMENIeHUE, MyTh, YIIIOBasi CKOPOCTh, CHUJIa
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TPEHUsl, CUJia YIPYrOCTH, CHJIa TSXKECTH, YCKOPEHHUE CBOOOJHOTO MaJICHUsI, BEC Tela,
UMITYJIbC TeJla, UMIYJIbC CUJIbI, MEXaHWYecKasi padoTa U MOIIHOCTb, MOTEHIMATbHAS
SHEPrus Tena, MOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIMAJIbHAS YHEPTHS CHKATOU
MPY)KUHBI, KHHETHYECKAsT YHEPTHs, TTOJIHAsI MEXaHWUECKasl SHEPTHs, TIEPUO M J4acToTa
KoJieOaHU, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, TOKa3aTelb
MIPEJIOMJICHUS CPENbI), MPH ONMHCAHUU TPABHIBHO TPAKTOBATh (PU3MUECKHH CMBICI
HCITOJIb3YeMBIX BEJTUYMH, 0003HAUEHUS W CAWHHIBI (PU3NYSCKUX BEITUYHH, HAXOIUTH
(GOpMyIIBI, CBSA3BIBAIOIINE AAaHHYI (PU3NYECKYI0 BEIUYMHY C JIPYTUMHU BEITHYMHAMM,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYHH,

XapaKTEepU30BaTh CBOMCTBA TeJ, PU3HMUECKUE SIBICHUS U MPOIIECCHI, UCTIOJIb3YS
3aKOH COXPAaHCHHsSI DHEPTUH, 3aKOH BCEMHPHOI'O TATOTCHHS, MPUHIIMIT CYIEPIO3UITUN
CWJ, TMPUHIMN OTHOCUTeNbHOCTU ['amuies;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPAXKEHUS U TIPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHUS 3aps10BOTO
U MacCOBOIO YHCEJ TpH SACPHBIX peEaKIusiX, NP ITOM JdaBaTh CIOBECHYIO
(GbopMyTHUPOBKY 3aKOHAa W 3aMKCBhIBATh €r0 MATEeMaTUYECKOE BBIPAKEHUE, OOBSICHATH
¢dbu3udeckue TpoLecchl M CBOMCTBA TElI, B TOM YHUCIE€ M B KOHTEKCTE CHUTYallMi
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBISABIATh MPUUYUHHO- CJIEJACTBEHHBIE CBA3H,
CTpOUTH OOBICHEHHE U3 2—3 JTOTUYECKUX IAroB C ONMOPON Ha 2—3 M3y4YEHHBIX CBOMCTBA
(buznuecKkux sBIEHUN, PUINIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH; peliath pacy€THhIE 3a1ayu (OomHparoluecs Ha cucreMy u3z 2-3
YPaBHEHHI ), UCTIONB3YsI 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEIMUYMHBI: Ha
OCHOBE aHaJIM3a yCIOBUS 33141 3aITUCHIBATh KPATKOE YCIOBHE, BBISBIISATH HEJJOCTAIOIIUE
WM N30BITOYHBIC JJAHHBIC, BRIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIC JIJISl PEIICHUS,
IPOBOAUTH PACUYETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUYCHUS (Pr3ndecKoi
BEJIMYMHBI; PACMO3HABATh MPOOJIEMBbI, KOTOpPhIE MOXHO PEIIUTh MPU TMOMOIIH
(¢u3nUECKrX METOJIOB, MCIOJIb3Ysl OMHCAHHWE HWCCIEAOBAHMS, BBIIACISTH MPOBEPIEMOE
MIPEANOI0KEHNE, OIIEHUBATh MPABWIILHOCTH MOPSIIKA TPOBEICHUS MCCIIEIOBAHNUS, JEIaTh
BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUI U OTIBITOB; TPOBOUTH OTIBITHI T10
HaOII0ICHUIO (PM3UYCCKHUX SBJICHUN MM (PU3UIECKUX CBOMCTB Tell (M3yUEeHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHs SHEPTHUU, 3aBUCHUMOCTH TMepuoja KojeOaHui
MPY>KUHHOTO MAasiTHHKA OT MacChl TPpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOaHWH, TPSIMOIIMHEHHOE paCIIPOCTPAHEHUE CBETA, PA3JI0KEHUE
0eyIoro CBeTa B CIEKTP, N3yUYeHHUE CBOWCTB M300paKEHUS B INIOCKOM 3€pKaJie U CBOWCTB
M300paKEeHUS TPeMEeTa B COOMPAONICH INH3€E, HAOIIOIeHNE CTUTONIHBIX W JIMHEWYaThIX
CIIEKTPOB M3JIyUYCHHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO Habopa
000OpyIOBaHMS, OMHUCHIBATH XOJ OMBITA M €T0 PE3yJbTaThl, (OPMYIHPOBATH BBHIBOIHI,
MPOBOJUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, ONIPEACIISS CpeTHEe
3HAYeHUE U3MepsieMON Benu4YuHbl (POKYCHOE paccTOsHUE COOHparomiell JIMH3bI),
000CHOBBIBaTh BBIOOpP croco0a u3MepeHus (MU3MEpPUTEIBbHOro mpudopa); MPOBOIUTH
WCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C WCIOJb30BAHUEM TMPSIMBIX
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U3MEpPEHU (3aBUCHUMOCTb MYyTH OT BPEMEHU NPHU PAaBHOYCKOPEHHOM JBMXKEHUU O€3
HaYaJIbHOW CKOPOCTH, Nepro/1a KoeOaHUi MaTEMAaTUYECKOT0 MAsITHUKA OT AJIMHBI HUTH,
3aBUCHMOCTH yTJja OTPaKEHUsS CBETA OT yIJja MaJeHMs U yIJla IPEJIOMIICHHsS OT yTJia
NajieHus1): IUIAHUPOBATh HCCJEJIOBAHHME, CAMOCTOSTENIBHO COOMpaTh YCTaHOBKY,
(¢uKkcUpoBaTh PE3yNbTAThl MOTYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHUJE
TabJIUL U TPpa(UKOB, A€aTh BEIBOABI IO pe3ysibTaTaM HCCIIEIOBAHUS;

MPOBOJINTh KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIMYUH (CPEIHSS] CKOPOCTh U
YCKOpPEHHUE TeJia TIPU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHUE CBOOOJHOTO MajeHUS,
KECTKOCTh TPYKUHBI, KOIPDUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHU4eckas pabora u
MOIIHOCTh, YACTOTa U MIEPHO]T KOJIeOAHNU MAaTEMAaTUYECKOTO U MPYKUHHOT'O MAasITHUKOB,
OonTHYECKasl Cujia COOMPAIOIIEH JIMH3BI, PAAMOAKTUBHBIN (DOH): INIAHUPOBATH U3MEPEHUSI,
coOupaTh JKCHEPUMEHTAIbHYI) YCTAaHOBKY M BBINOJHSATH W3MEPEHUS, CICAYS
NPEIJIOKEHHON WHCTPYKIIMU, BBIYUCIIATh 3HAYCHUE BEJIMYUHBI U AHAIM3UPOBATH
MOJIYYEHHBIE PE3YJbTaThl ¢ YYETOM 3aJJaHHOW IMOTPEIIHOCTH WU3MEPEHUH; COOI0IaTh
paBWJia TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ 1abopaTopHbIM
000Opy/I0BaHUEM; pa3IuyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (PU3MYECKUX MOJICIICH:

MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPAOE TEIO, TOYCUHBIH HCTOYHHMK CBETA, JIy4, TOHKAas JIMH3a,
IUIaHeTapHasi MOJENIb aTOMa, HYKJIOHHAash MOJENIb aTOMHOIO fpa; XapaKTepu30BaTh
NPUHIIMITBL IEWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB C OMIOPOM Ha UX
ONMUCaHusl (B TOM YHCIE: CIIUIOMETP, NATUYUKHU TMOJOKEHUS, PACCTOSHUS U YCKOPEHHUS,
pakera, 9X0JIOT, OYKH, TIEPUCKOII, oToamnmapaT, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII,
03UMETp, KaMmepa BuiibCoHa), HCTIONIBb3Ys 3HAHUSL O CBOMCTBAxX (DM3WUYECKUX SIBJICHUU U
HEOOXOUMbIE (PU3MYECKHE 3aKOHOMEPHOCTH; HUCIOJB30BaTh CXEMbI M CXEMATUYHBIC
PUCYHKH M3YYCHHBIX TEXHUYECKHX YCTPOWCTB, W3MEPHUTEIbHBIX MPUOOPOB U
TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUN Y4EOHO-TTPAKTUYECKUX 3aa4, ONTHUECKHUE
CXEeMBI NJIi TIOCTPOCHUS HM300paKeHWil B TUIOCKOM 3€pKajie W COOMparomiell JIMH3E,
MPUBOIUTH TPUMEPHl (HAXOAUTh WHOOPMAIMIO O TMpPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW >KM3HU I OOECIeUCHUS
O0e3omacHOCTH TpU OOpamieHuu ¢ TpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 3J0OPOBbsI U COOJIIOCHUSI HOPM SKOJIOTMUECKOTO MOBEACHUS B OKPYKaroUIeh
cpene; OCYIIECTBIISTh MOUCK WHpOpMau (Gu3nydeckoro conepkanus B MHTepHeTe,
CaMOCTOATENTHHO (HOPMYIUPYS TIOUCKOBBIM 3ampoc, HAXOAWTh IYyTH OMPEIACICHUS
JIOCTOBEPHOCTH TOJYyYEeHHOW WHGOpPMAIIMM Ha OCHOBE HWMEIONIMUXCS 3HAHWUN U
JOTIOJIHUTENbHBIX MCTOYHHKOB; HCIOJb30BaTh IMPHU BBHINOJIHEHUU YYE€OHBIX 3aJaHUM
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPy PU3HUECKOTO COJIEpkKAHUS, CIIPABOUYHbIE MaTEPHUAIIbI,
pecypcbl  cetn  WHTepHer, BiaAeTh nOpuéMaMU  KOHCIIEKTUPOBAHUSA  TEKCTAa,
npeoOpa3oBaHus MH(OpPMalMK U3 OJHOW 3HAKOBOM CHUCTEMBbI B JPYIrylO; CO31aBaTh
COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HWH(pOpMAIUU U3
HECKOJIbKUX HMCTOYHMKOB (PU3MUECKOTO cOAEepKaHUs, NyOJUYHO MPEICTABIAThH
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pe3yJbTaThl IIPOCKTHON WIIA UCCIEAOBATEIILCKOW ACATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HM3YYEHHBIM NOHATUMHBIA ammapar H3y4aeMmMoro pasjaena (QU3NKd U

COMPOBOX/JaTh BBICTYIUICHHE IIpEe3eHTalueld C Y4YETOM OCOOEHHOCTEW ayIuTOpHUH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HammenoBanue @ Kosmu | [Iporpammuoe OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00 y4aromuXxcs
/i | PA3’ENOB U TEM | €CTBO | COAEPIKAHUE
yueOHOro 4acoB
npeaMera
Pasznen 1. ®u3uka u ee poJib B IO3HAHUH OKPYKAKOIIEro MUpa
1.1 | ®usuka — 2 ®dusuka ~— Hayka O BblgBienue pasznuuuii Mexay QU3MUECKUMU U XUMUYECKMMU
HayKa o npuponae. IIpeBpallCHUSAMU.
IpUpOAC Apnenns IPUPOABL. | PacrioznaBanue U KiaccuUKANns PU3NUECKUX SBIICHHIA:
DusnuecKkue IBICHH: MEXaHUYECKHX, TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U
MEXaHUCCKUC, cBeToBBIX. HabmoeHue 1 onycanye GU3MYECKuX sSBJICHUI
TEILIOBBIE,
SIIEKTPUYECKUE,

MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE




1.2

dusnueckue
BEJIUYUHBI

Pu3NYECKNE BEINYHHBI.
N3mepenue pusnyeckux
BeJINUKNH. Pr3nyeckue
npubopsl. [lorpemnocts
U3MEpPEHUIN
MexnyHapoaHas
CUCTEMA €ITMHUI]

Omnpenenenue LEHBI JENEHUA IIKaIbl HW3MEPUTEIBHOTO
npubopa.

N3mepeHre JMHEWHBIX pa3MEPOB TeEI U IIPOMEKYTKOB
BPEMEHU C YYETOM MOTPELIHOCTEM.

N3mepenue 06bEMa xKuaKoCTH U TBEPIOTO Tena. M3mepeHue
TEMIEePaTyphI MIPHU MIOMOIIHN YKUIKOCTHOTO TEPMOMETPa U
JaT4YuKa TEMIEPaTypHl.

BrImonHeHne TBOpUSCKHUX 3aJaHH 1O TIOUCKY CIIOCO00B
WU3MEPEHHsSI HEKOTOPBIX (PU3HUECKUX XapaKTEPUCTHK,
HaIpUMep, pa3MepoB MaJbIX 00BEKTOB (BOJIOC, POBOJIOKA),
yIaIEHHBIX 00BEKTOB, OOJNBITUX PACCTOSHUAN, MaJIBIX
IPOMEKYTKOB BpeMeHu. OOCyx)aeHNe MpeiaraeMbix
croco0oB




1.3. | EcrecTBeHHOHAy4HBIN 2 Kak ¢usuka u apyrue BeiaBrkenue TUIIOTES, OOBSACHSIOIINX
METO/l HO3HAHHS €CTECTBEHHbIE HAYKH TIPOCTHIE SIBICHMS, HATIPUMED:
M3yqaloT IIPUPOAY. — I109€My OCTaHABIMBAETCS JIBUKYIIEECS
EctecTBEHHO-HaYYHBIN .
ya T10 TOPU30HTAIILHOM IIOBEPXHOCTH TENO;
METOJI TIO3HAHMS: y
— 1109€eMy B )KapKyIO IIOrOy B CBETIIOM
HaOJIIO/IEHUE, TOCTAaHOBKA 5 T
OJIEXK/IE POXJIATHEN, YeM B TEMHOIA.
HAy4HOT'O BOIIPOCa,
BBLIBIOKCHHS THIOTES, [Ipemnoxenne Crioco00B IPOBEPKH
SKCHEPUMEHT IO IpoBepke | THIOTES.
TUIIOTE3, O0BACHEHHE [IpoBeicHUE MCCIEN0BAHMS [0 IPOBEPKE
Ha0JI1r01a€MOT0 SIBJICHUSI. KaKOWINOO TMITOTE3EL.
Onmcanne pusniecknx [TocTpoeHKe MPOCTEHIINX MoIeNei
SIBICHUU € MTOMOTIBIO Qu3HYeCcKuX SABJICHUH (B BUIE PUCYHKOB MIIH
Moneaen CXeM), HaIpUMep TaJIeHHE TIPEIMETA;
IPSIMOJIMHEWHOE PaCIPOCTPAaHEHUE CBETA
Hroro mo pazneny 6

Paznea 2. IlepBoHayajibHbIE

CBeACHHUA 0 CTPOCHHMU BEIIECTBA

2.1

CtpoeHue BeliecTa

1

CtpoeHue BeliecTna:
aTOMBI U MOJICKYJIbI, UX
pa3mepsbl. OnbITHI,
JIOKa3bIBAIOIIINE
JTUCKPETHOE CTPOCHUE
BEIIIECTBA

HaGmronenne u uHTEpIpeTaIys OINbITOB,
CBHUJIETEIIbCTBYIOIMMUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUH BEILECTBA: OIBITHI
C PAaCTBOPECHUEM PaA3JIMYHBIX BEIIECTB B BOJE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT C
UCTOJIb30BaHueM GoTorpaduii,
MOJIYYEHHBIX HAa aTOMHOM CHJIOBOM
mukpockone (ACM) — naboparopHas
pabota o teme: «OreHka




JUuaMeTpa aromMa METOJOM psaaoB  (c
UCIO0JIb30BaHUEM (oTorpaduii).
OrnpeneneHue pa3MepoB MajbIX TEJ

2.2

JIBuxenue u
B3aUMOJICICTBUE
YacCTHUIl BENIECTBA

JIBM>KEHHUE YaCTHUIL
BeniecTBa. CBs3b
CKOPOCTH JIBUIKEHUS

YacTHUL[ C TEMIIEPATYPOMU.

BpoyHOBCKOE BUKEHHUE,

muddyzus.
BzaumoneiictBue
YaCTHI] BEIIlECTBA:
MPUTSKEHUE u

OTTAJIKMBAHUC

Habmonenne u oobsicHeHre OPOYHOBCKOTO JIBHXKEHUS
u sienenust quddysun. [Iposenenue u oObsICHEHUE
OMBITOB MO HAOIIOAEHUIO TEIIOBOIO PACIIMPEHHUS
ra3oB. [IpoBenenne n 00bICHEHHE ONBITOB 11O
00HApYKEHUIO CHII MOJIEKYJIIPHOTO IPUTSHKCHUS U
OTTAJIKUBAHUS




2.3 | ArperatHblie
COCTOSIHUS BEILIECTBA

ArperaTHbl€ COCTOSIHUS
BEILECTBA: CTPOCHHE
rasoB, JKUJIKOCTEH U
TBEPIABIX

(KpUCTAJITMYECKUX ) TEJ.

B3aumocBs3s MexIy
CBOMCTBAaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM
CTPOCHHUEM.
OcobennocTu
arperaTHBIX COCTOSTHUH
BOJIBI

Onucanue (¢ UCIOIB30BAHUEM MPOCTHIX MOJIEIIEN )
OCHOBHBIX Pa3JIM4UMi B CTPOEHUH T'a30B, )KUIKOCTEU U
TBEPABIX TEIL.

OOBsiCHeHHE MaJIOi C)KUMAEeMOCTH KUIKOCTEN U
TBEPABIX TeJl, OOJBIION CUMAEMOCTH Ia30B.
OObsicHeHHe coxpaHeHus POopMbI TBEPIBIX TEI U
TEKYYECTHU KUIKOCTH.

[IpoBeneHue ONbITOB, TOKA3bIBAKOIIMX, YTO B TBEPAOM
COCTOSIHMM BOJIbl YACTHULIbI HAXOJATCS B CPEIHEM
JajbIie APYT OT apyra (IJIOTHOCTh MEHBIIE), YeM B
YKUJIKOM.

YcTaHoBIeHHE B3aUMOCBSI3U MEXIY OCOOEHHOCTSIMU
arperaTHbIX COCTOSIHUW BOJBI U CYILIECTBOBAHUEM
BOJIHBIX OPTaHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny

Pa3nen 3. /IBu:keHue U B3auMo/ieiicTBHeE TeJl




3.1 | MexaHnuueckoe MexaHn4eckoe IBUKEHHUE. HccnenoBanre paBHOMEPHOIO IBUKEHHUS, ONIPEIEICHUE
JBHKCHUC PaBHOMepHoe N HCPAaBHOMCPHOC €ro MPU3HaKOB.
npwkerue. Cropocts. Cpeuss Ha6nroeHne HepaBHOMEPHOT'O JIBMIKEHHUS U
CKOpOCTE HpH HEPABHOMCPHOM omnpeieNIeHIe ero OTIMYUiA OT PABHOMEPHOTO JBHIKEHHUS.
ABIKCHUHU. PaCuCT 1y u BpeMeHn OnpeneneHue CKOPOCTU PABHOMEPHOT'O JBUKEHUS
JIB>KCHUSI
(1apuka B )KUIKOCTH, MOJIETU 3JIEKTPUUYECKOTO
aBTOMOOMJIS U T.1.).
Omnpenenenue cpeiHel CKOPOCTH CKOJBKEHUsT OpycKa
WIH [IapUKa [0 HAKJIOHHOM iockoctu Pemenue 3amau
HAa OTpeJIeIeHHE IMyTH, CKOPOCTH U BpEeMEHU
PaBHOMEPHOTO JIBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTH ITYTH U CKOPOCTH OT
BPEMEHHU
3.2 | Unepuwus, SIBnenue uHepuu. 3akoH uHEepIMU. | OOBsICHEHHE U IPOrHO3UPOBAHME SBJICHUII,
Mmacca, B3aumonericTBre TEN KaK MMpUYNHA 00yCJIOBJICHHBIX HHEPIIMEH, HATPUMED, YTO MPOUCXOIUT
IJIOTHOCTD U3MEHEHUs CKOPOCTH JIBVIKEHUSA TEI. | TIPU TOPMOKEHUH WIIA PE3KOM MaHEBPE aBTOMOOMIIA,

Macca kak Mepa HHEpTHOCTH TeJia.
IInoTHOCTE BemiecTBa. CBA3b
IJIOTHOCTU C KOJUYECTBOM
MOJICKYJT B €AUHUIIE 00BbEMA
BEII[CCTBA

MOYeMy HEBO3MOYKHO MTHOBEHHO MPEKPATUTH ABUKECHHE
Ha BEJIOCHUIIE/IC WU caMOKaTe U T. 1.

[IpoBeneHue U aHAIU3 OMBITOB, JEMOHCTPUPYIOIIUX
M3MEHEHUE CKOPOCTH JABUXKCHUSA Tejia B pe3yJibTaTe
JICUCTBUS HA HETO JPYTUX TEJl.

Pemenue 3a1a4 Ha onpeneieHue Macchl Tena, ero
00BbEMa M INIOTHOCTH.




[IpoBeneHne 1 aHAIN3 OTBITOB, AEMOHCTPUPYIOIIAX
3aBHCHUMOCTh U3MEHEHHUS CKOPOCTH TejIa OT €r0 MacChl IIPH
B3aMMOJICHCTBHH TeJ. MI3MepeHue Macchl Tejia pa3InIHbIMU
CITOCO0AaMHU.

OmnpeneneHue TUIOTHOCTH TeJla B PE3YJIbTaTe H3MEPCHUS €TO
Macchl U 00BbEMa

3.3

Cuna. Buael cun

14

Cuna kak xapaKTepuCTHKa
B3auMoaeucTBud teil. Cuiaa
yOpyrocTu u 3akoH I['yka.
N3smepenue cuibl ¢
MOMOIIBIO TUHAMOMETPA.
SIBjIeHHNE TATOTSHUS U CUJIa
TshokecTd. Cuiia TSOKECTH Ha
JIPYTUX IJIaHETaX.

Bec Tena. HeBecomocCTb.

CroxxeHue CHII,
HAMpPaBJICHHBIX IO OJHOW
IIPSIMOM.

PaBHOnelicTByrOIIAs CUII.
Cuna tpenus. Tpenue
CKOJIbJKEHUS U TPEHUE
nmokosi. TpeHue B pUpojie u
TEXHUKE

N3ydenue B3auMOAEHCTBUS KaK IPUYUHBI U3MEHECHUS
CKOPOCTH TeJia uiu ero aedopmaruu. OnucaHue peaibHbIX
CUTYallMid B3aUMOJCUCTBUS TEJ C MOMOIIBIO MOJIECJIEH, B
KOTOPBIX BBOJIUTCS TIOHATHE U U300paKEHNUE CHIIBI.
VIIPYTOCTH. HccnenoBanue
VOPYTOCTH  OT  yJIMHECHUSA
PE3UMHOBOTO IITHYpa WJIM TPYXKUHBI (C TOCTPOCHUEM
rpaduka).

AHaJIu3 MPAaKTUUYECKUX CUTYallMi, B KOTOPBIX MPOSBIISIETCA
JIEUCTBUE CUJIbI YIIPYTOCTH

(ynpyroctb Msiua, KpOCCOBOK, BETOK JIEpeBa U JIp.).

N3yuenue CHJIBI

3aBUCHUMOCTH CHIJIBI

Ananmuz CI/ITyaHPIﬁ, CBsA3aHHBIX C ABJICHUCM TAT'OTCHUA.

OObsicHeHrEe OPOUTATLHOTO ABUKEHUS TUTAHET C
UCIIOJIb30BAaHUEM SIBJICHUS TATOTCHUS U 3aKOHA MHEPIIUU.
W3mepenue Beca Tena ¢ MOMOIMIBIO JUHAMOMETPA.

O06ocHOBaHUE 3TOTO CIOCO0a UBMEPEHUSL.




AHau3 1 MOAEIUPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCNEPUMEHTAIBHOE MOJYyYEHNE MPAaBUIIa
CJII0’KEHUS CUJI, HAIIPABJICHHBIX BJOJIb OJHOM
npsiMmoil. OnipesiesieHue BeIMYUHbBI
PaBHOJIEMCTBYIOIIEN CUIL.

N3ydenue cuibl TPEHUS! CKOJIBKEHUS U CUJIbI
TPEHHUS TTOKOS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUST OT
CHUJIbI IaBJICHUS U CBOMCTB TPYLIUXCSA
IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
MPOSIBISIETCA IEMCTBUE CUJIBI TPEHUS,
UCIIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WIIN
yBEIMYEHU (KaTaHUE Ha JIbDKAaX, KOHbKAX,
TOPMOKEHHE aBTOMOOWJIS,, UCTIOJIb30BAHHE
NOAIINIHUKOB, IJIABAHUE BOAHBIX )KUBOTHBIX
u 1p.). Pemienue 3agay ¢ uCnonb30BaHUEM
dbopmMyI 17151 pacuéra CUITBI TSKECTH, CHITBI
YIOPYTOCTH, CUJIbI TPEHUS
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Pa3nen 4. JlaBiieHne TBEpaAbIX TeJl, KUIKOCTEH U ra3oB




4.1

Jasnenue. [lepenaua
JABJICHUS TBEPABIMU
TeJIaMU, KUJAKOCTAMHU U
razaMu

3 Hasnenne. CriocoObl
YMCHBIICHHS ¥ YBEITUICHUS
naBicHuUs. /laBineHue rasa.
3aBHUCHUMOCTD JIaBJICHUS
raza otT o0béma,

AHanu3 u 00bSICHEHHE ONBITOB M MPAKTUYECKUX
CUTYyaIlul, B KOTOPBIX MPOSIBIISAETCS CUila
JTaBJICHUSL.

Ob6ocHOBaHUE CITOCOOOB YMEHBIICHUS U

YBCIIMYUCHUSA NABJICHUS.

TEMIIEPATYPBHI.
N3yueHne 3aBUCUMOCTH JAaBJIEHUS ra3a

Ilepenava naBnenus oT 00bEMa U TeMIIepaTyphbl.

TBEPABIMU TEIAMU, N3yuenue ocobeHHOCTEM Mepeaadn JaBaeHUs TBEPABIMU TEIaMHU,

KUIKOCTAMH U Ta3aMH. KUAKOCTSIMU U razamu. OO0CHOBaHUE PE3yJIbTaTOB OMBITOB

3akoH [lackans 0COOEHHOCTSIMU CTPOCHUS BEUIECTBA B TBEPIOM, KUJKOM U

ra3z000pa3HOM COCTOSIHUSAX. DKCIIEPUMEHTAJIBHOE JI0KAa3aTeIbCTBO
3akoHa [lackass.
Pemenue 3ama4u Ha pacy€T AaBICHUS TBEPIOTO TEa




4.2 | laBnenue 3aBUCHUMOCTD JIaBJICHUS UccnenoBanre 3aBUCMMOCTH JIaBJICHUS JKUJIKOCTH OT TIIYOUHBI
KUAKOCTH KUAKOCTH OT FHY6HHBI- HOTPYXCHUS U IJIOTHOCTHU KHUAKOCTH. HaGmronenne u o0bsicHEHHE
IIHeBMAaTHYECKUE MAIIMHBL. | [yqpoCTaTHYECKOTO MapagoKca Ha OCHOBE 3aKoHa [Tackalrs.
I'mapocramiraeckni M3ydeHne cooOmMArOIIHXCs COCYIOB.
napanokc. Coobiaromuecs ,
Pemienue 3amau Ha pacy€t paBiaeHus xxkugakoctu. OObsICHEHNE
cocyapl. ['mnpaBnnueckue .
MPUHIUIIA IEUCTBUS THIPABINYECKOrO Mpecca, MTHEBMATHYECKUX
MEXaHU3MBI
MaIIT1H.
AHanu3 u 00bSICHEHNE MPAKTUUYECKUX CUTYaAIIUN, TIEMOHCTPUPYIOIITUX
MIPOSIBJICHUE JIABJICHUsI )KUIKOCTH 1 3aKkoHa [lackans, Hampumep
MIPOIIECCOB B OPTraHU3Me MPHU ITyOOKOBOIHOM HBIPSHUH
4.3 | AtmocdepHoe ATtMmocdepa 3emiu u DKCcnepUMeHTalIbHOE 0OOHApYKEeHHE aTMOC(HEPHOTO TaBJICHHUS.
AaBJICHUC aTMOC(EpHOE NaBIICHHC. AHanu3 U 00bSICHEHNE ONBITOB M MPAKTHYECKUX

[IprunHbI CylIECTBOBAHUS




BO3JIYIITHOM 0007I0YKH
3emnu. OnbIT
Toppuuesun. M3mepenne
aTMOC(EpHOro JIaBJICHHUS.
3aBUCUMOCTD
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJ] YPOBHEM
mopst. [Tpubopsr st
U3MepeHus: aTMoc(epHOro
JaBJICHUS

CUTYalMd, CBSI3aHHBIX C JICUCTBUEM
aTMOC(EpHOTrO JIaBJICHHUS.

OOBbsicHEeHHE CYIIECTBOBaHUS aTMOC(eEphl Ha
3emie ¥ HEKOTOPBIX IIJIaHETaxX WK €€
OTCYTCTBUS Ha JApyrux mjaaHerax u Jlyne.
OOBbsicHeHNEe U3MEHEHHUS JIOTHOCTH
aTMoc(epbl C BBICOTOM U 3aBUCUMOCTH
aTMOC(EPHOro JaBJIEHUS OT BHICOTHI.
Pemenue 3amay Ha pacuét atMochepHOro
JTaBJICHUS.

H3yuenue ycrpoiictBa 6apomeTpa-aHepouia




4.4

JIeHCTBHE KUIKOCTH U
rasa Ha HOTPYXKEHHOE
B HUX TEJIO

JlencTBHUE )KUIKOCTH U Ta3a
Ha [OrpyKEHHOE B HUX
Teno. BritankuBaromas
(apxuMenioBa) cuia. 3aKOH
Apxumena. [InaBanue tei.
BosznyxorutaBanue

DKcnepUMeHTaIbHOE 0OHAPYKEHHUE IEUCTBUS
XKUJKOCTH U raza Ha MOTrpyKEHHOE B HUX
Teso. OnpezneneHue BbITAIKUBAIOLIEH CUIIBL,
JEUCTBYIOILIEHN Ha TEJIO, ITIOIPYKEHHOE B
KUJKOCTb.

[IpoBeneHue u 00CYKJICHHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAUIKUBAIOIIEN CUJIbI, JEUCTBYIOIIEH Ha

TEJO B XKUIAKOCTH, OT 00bEMA MOTPYKEHHOU B
YKUIKOCTB YaCTH T€JIa U OT INIOTHOCTHU
KHUJIKOCTH.

IIposepxa nezasucumocmu olmanKugaroujel
cunl, oelicmeyrowell Ha meio 8 HCUOKOCmU,
om maccwl meiud.

HccenenoBanue 3aBUCUMOCTH BECa TeJla B BOJIE OT
00béMa MOrpyKEHHOM B KMIKOCTh YaCTH TeJIa.

Pewienue 3a1a4 Ha NprUMEHEHUE 3aKOHA
ApxuMe[ia v yCJIOBHS TIJIaBAHUS TeEN.
KoncTpyupoBaHue apeomerpa Win
KOHCTPYHUPOBAHUE JIOJAKU U ONPEACIICHUE €€
rpy30H0AbEMHOCTH

Uroro no pazneny
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Pazgea 5. PaboTra 1 MOIIHOCTB. JHEPrus




5.1

PaGora 1 MOHOCTH

Mexanuueckas padbora.
Mo1HOCTh

DKCNEPUMEHTAIBHOE OIpPEICIICHUE
MEXaHUYECKOU pabOThl CUJIBI TSHKECTH

IIPU MMAJCHUU TEJA U CUJIBI TPEHUS TPU
PaBHOMEPHOM INEPEMELICHUH TEJIA IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBa€MOM MPHU OABEME 10
JICCTHHMIIC.

Pemenue 3amau Ha pacy€T MexaHUYECKON padOThI
1 MOIITHOCTH

5.2

HpOCTBIG MCXaHHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, OJI0K, HAaKJIOHHAS
10CcKOCTh. [IpaBuio
PaBHOBECHS pblyara.
[Ipumenenue npasuia
PaBHOBECHS pplUyara K
0110Ky. «3070TOE
IPaBUJI0» MEXAHUKH.
KIT mpocTeix
MexaHu3MOB. [IpocTeie
MEXaHU3MbI B OBITY U
TEXHUKE

OrnpeniesieHUE BBIUTPHIIIA B CHIIE TTPOCTHIX
MEXaHU3MOB Ha pUMEpE pblyara, HOABUKHOTO U
HEMOJIBI>KHOTO 0JIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue yciioBUsl paBHOBECHS phlyara.
OO6HapyXeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B
PA3TUYHBIX HHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
UCIOJIb3yEeMbIX B OBITY M TEXHUKE, & TAKXKE B
JKABBIX OpraHU3Max.

OKCIEpUMEHTAIBHOE J0KAa3aTelIbCTBO PAaBEHCTBA
paboT MpU MPUMEHEHUH MTPOCTHIX MEXaHU3MOB.

Omnpenenenune KIIJ Hak10HHOM MJIOCKOCTH.

Pewenue 3a1a4 Ha npUMEHEHUE MTPaBUa
paBHOBecus pbryara u Ha pacu€t KIIJ{




5.3 | Mexanunueckas 4 MexaHnueckast SHEpPIUsl. OKCIIEpPUMEHTAIBHOE OIIPEETICHNE N3MEHEHUS
SHCPTH Kunernveckas u KUHETUYECKON U MOTEHIUAIIbHON SHEPIUHU Tena
IIOTCHOHAIbHAA SHCPIHA. IIPU €r0 CKaThIBAHWHU 110 HAKIOHHOW INIOCKOCTH.
llpespatuenne ofHOTO BUA | opyynupoBaHye Ha OCHOBE HCCIIEI0BAHHS
MEXaHUYECKOW SHEPTUU B .
3 3aKOHA COXPAHEHUS MEXaHWYECKON SHEpruu.
JApYroil. 3aKOH COXpaHEHUS
OO6cyxaeHue rpaHul] NPUMEHUMOCTH 3aKOHA
SHEPIruu B MEXaHUKE
COXPAaHEHHS YHEPTUU.
Pemenue 3aay ¢ UCNOIB30BaHUEM 3aKOHA
COXPaHEHHS YHEPTUU
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
8 KUIACC
Ne HaumenoBanue KomnuectBo | [Iporpammuoe cogepxanue | OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YJaIOMINXCS
m/r | pasnenoB MU TeM 4acoB

y4e0HOTO TIpeIMeTa

Paznen 1. TenyioBbie ABJI€HUSA




1.1

Ctpoenue u cBoiicTBa
BEIECTBA

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pazMepsl aTOMOB U
MoJieKyJl. OTBITHI,
MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJISIPHO-KMHE TUYECKO M
TEOPUH.

Mojenu TBEPAOTO, KUJKOTO
¥ Ta3000pa3HOTO COCTOSTHUMN
BEILIECTBA.
Kpucramnmnueckue n
amopdHbIe Tena.
OObsicHEHUE CBOICTB Ia3oB,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE ITOJIOKECHUU
MOJICKYJIIPHO-KHHETUYECKO N
teopur. CMauuBaHuE U
KANWJUISIPHBIE SIBJICHUS.
TermoBoe pacmpesue u
cKaTue

Hal6ntonenue u MHTEpHOpeTaIus ONbITOB,
CBUJICTEILCTBYIONIUX 00 aTOMHO-MOJIEKYISPHOM
CTPOCHUHU BEIIECTBA: OIBITHI C PACTBOPEHUEM
pPa3IMYHBIX BEIIECTB B BOJIE.

Pemrenue 3a7a4 1o OILEHMBAHHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIE 00bEMa
BEIIECTBA.

AHanu3 TEeKCTa IPEBHUX aTOMHUCTOB (HampuMep,
dbparmenTa nosmel JIykpenus «O mpupoie
BEIICi») C U3II0KEHHUEM 000CHOBAHUM aTOMHOM
TUIIOTE3BI (CMBICTIOBOE YTeHHE). O1eHKa
yOeIUTEIBHOCTH 3THX 000CHOBAHUH.
OOBsicHeHHE OPOYHOBCKOT'O JIBUKEHUS, SIBJICHUS

mubdy3un u pazTuuril MexX1y HUIMHU Ha OCHOBE
MTOJIOKECHUN MOJIEKYJISIPHO-KUHETHUYECKOMN
TEOPHUH CTPOCHHUS BEILECTBA.

OOBsICHEHHE OCHOBHBIX Pa3IUyuil B CTPOCHUU
ra3oB, JKUJKOCTEW U TBEPABIX TEI C
HCIIOJIb30BAHUEM MOJI0KECHUM
MOJICKYJIIPHOKMHETHYECKON TEOPUU CTPOCHUS
BeulecTsa. [IpoBeaeHre onpITOB 1O
BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIU
WJIU caxapa.




[TpoBeneHne u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX KANWIISIPHBIE SBICHUS U
SIBJICHUE CMAaYyUBaHU.

OOBbsicCHEHUE POJIM KAaNWJUIIPHBIX SBICHUN IS
MOCTYIUUICHUS BOJIbI B OPTaHU3M PAaCTEHUH.
Habnronenue, nposeaeHue U 00bICHEHNE
OIIBITOB IO HAOJIIOJIEHUIO TEJIOBOTO
pacHIMpPEeHUs ra3oB, KUIAKOCTEH U TBEPBIX TEI.
OObsicHeHHE COXpaHEeHUs 00BEMA TBEPABIX
TEJ, TEKYYECTH KUJIKOCTHU (B TOM UHUCIIE,
pPa3HUIIBI B TEKYYECTH JIJISl Pa3HBIX
KHUJKOCTEH), NaBIEeHHUs rasa.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro 00bEma
Y HarpEBAHUS WJIW OXJIAXKJICHUS, U UX
00OBsSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO
y4eHUsI. AHAIIU3 MPAKTUUECKUX CUTYAITUH,
CBSI3aHHBIX CO CBOMCTBAMH I'a30B, KHUJIKOCTEH U
TBEPBIX TEI




1.2

TernoBble POLIECCHI
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Temneparypa. Cs3b
TEMIIEpaTyphl CO CKOPOCTHIO
TEIJIOBOIO JIBUKEHUS
yacTull. BHyTpeHH:
sHeprusi. CrocoObl
U3MEHEHHMs BHYTpEHHEN
SHEPruu: Terionepeaaya u
coBepiieHue padbotel. Bubl
TEIUIoNepeaayun:

O06ocHOBaHUE TIPABUII H3MEPEHUS TEMIIEPATYPHI.
CpaBHeHUE pa3IUYHBIX CIIOCOO0OB U3MEPEHUS U
IIKaJ1 TeMIIePaTypHhI.

Habmonenue u 00bICHEHHUE OIBITOB,
JEMOHCTPUPYIOIINX U3MCHCHUE BHYTPEHHEH
DHEPTUU TeJIa B pe3y/IbTaTe TEIUIONIEPEeIaun U
pabOThI BHEIIHUX CHII.

Habmronenue u 00bICHEHHUE OIBITOB,
00CYyX/IeHUE TTPAKTUICCKUX CUTYaIIUMH,




TEIIONPOBOIHOCTD, JEMOHCTPUPYIOIIMX  PA3JIMYHBIE  BUJBI

KOHBEKIIMS, U3TyUIECHHUE. TEIJIONEPENAUHN TEIJIONPOBOIHOCTb,
KonuuecTBo TEMmIoTHI. KOHBCKIHIO, U3JIy1CHHC.

VY nenpHas TEIIOEMKOCTh HccnenoBanue sBieHUs TEINIOOOMEHA TPH

BemlecTBa. TemnooOMeH u CMEIIMBAHUU XOJOIHOU U ropsiueit Boasl. HabGmonenue
TCILTIOBOC PABHOBECHC. YCTAaHOBJICHUS TEIUIOBOI'O PABHOBECHS MEXAY ropsuei
YpaBHEHHE TETIOBOTO U XOJIOJHOM Bosiol. OnpeneneHue (M3mMepeHue)
Oananca. [InaBnenue u

KOJIMYECTBA TEIUIOTHI, MOJYICHHOTO BOJOW IIPH
OTBEPJ/ICBAHUC

KPpUCTAJNIMYCCKUX BCUICCTB.
VJIGJ'IBHaSI TCILJIOTa

TEIJI000MEHE C HArPEThIM METATUYECKUM
mwnHapoM. OnpeneneHue (MU3MEPEHHE) YAeIbHON
TEMI0EMKOCTH BEIIECTRA.

ILJIABJICHHUSL.

TMapoo6pasosanwe i Pemenue 3ana4, CBA3aHHBIX C BBIYMCICHUEM
KOHIeHcauus. Vcnapenue. KOJIMYECTBA TETUJIOTHI U TEIJIOEMKOCTH TPH
Kunenwre. Yaenpuas Termiora | TEIIOOOMEHE.

napooOpa3oBaHMSI. AHaJIu3 CUTyallu NpakKTUYECKOTO UCTOJIb30BaHUS
3aBHCHMOCTb TEMIIEPATYPBl | TEIJIOBBIX CBOMCTB BEIECTB U MaTEPHAJIOB,
KUIIEHUS OT aTMOC(EPHOTO HaIpuMep, B LEIAX YHEPTOCcOePEKEHNUS :
AaBJICHMA. TETION30JIAIIHS, SHEProcOeperaroIiue KphIIiy,
BnaxHocTk Bo3myxa. TEPMOAKKYMYJISITOPHI U T. 1. HaOmronenue saBiaeHuit
DHeprus TOIIMBa. ¥YjeiabHas | UCIApEHHs U KOHACHCALUU.

TEI10Ta CTOPaHMUSI. HccnenoBanue mporecca UCIapeHusl Pa3IndHbIX
[TpuHIIAIIEI paOOTHI JKUJIKOCTEMN.

tertoBeix asurarencit KIJ | Ogpacuenne spnenuit HWCTIApEeHUsT U KOHJCHCAIlMW Ha
TEIUIOBOT'O JBUTATEIIA. OCHOBE aTOMHO-

TennoBbie ABUIaTCIn U




3al1UTa OKPYKaKOLIEeH
CpEe.Bbl.

3aKOH COXpAaHEHUS U
IIpEBpALICHUS
SHEPrUu B TEILIOBBIX
npoueccax

MOJIEKYJIIPHOTO YYCHHUS.
Hab6ntoneHnue u 00bsiCHEHUE TIpoliecca KUIIEHUs, B TOM YUCTIe
3aBHUCHUMOCTH TEMIIEPATyphl KATICHUS OT JaBJICHHUS.

Omnpenenenue (M3MEPEeHNE) OTHOCUTEIBHON BIIAXKHOCTU BO3AyXa.
Habmroaenue mporecca TuiaBieHus] KPUCTAUTMYECKOTO BEIIECTBa,
HanpuMmep, abaa. CpaBHEHHE MPOIIECCOB TIABICHUS
KPUCTAUTUYECKUX TEJI U Pa3MATICHUS TIPU HarpeBaHUU
aMOp(HBIX TeJ.

Omnpenenenne (M3MepeHne) YACIbHON TEIUIOTHI IJIABICHHS JIbA.
OObsicHEeHUE SBICHUH TUIABICHUS W KPUCTAILTH3AIUH

Ha OCHOBE aTOMHOMOJICKYJISIPHOTO yUCHHSI.

Pemenue 3a/may, cBSI3aHHBIX C BEIUMCIICHHEM KOJIMUECTBA
TEIUIOTHI B MpOIIeccax TEIIONepe1aun Npy IJIaBICHUHU U
KPUCTAJUIN3AIM1, UCTIAPEHUH U KOHJICHCAMU. AHAJIU3 CUTYaIui
MPAKTUYECKOTO MPUMEHEHUS SIBJICHU IIJIaBJICHUS U
KpUCTAJUIM3AIM1, HAIPUMEp, MOJYYEHHUE CBEPXUUCTHIX
MaTepHuajoB, COJIEBas Ipeyika U ap. AHaIHU3 padoThl U
00BbsICHEHNE MTPUHIIAIA JCHCTBUS TETUIOBOTO JBUTATEIIS.
Brruucienue Koam4ecTBa TEIUIOTHI, BBIACIISIONIErOCS IpU
CrOpaHMU Pa3InyHbIX BUJIOB TornBa, U KIIJI nBuraress.
OOCyXJIeHHE KOJIOTHISCKHUX IMOCASACTBHIN UCIIOIH30BAHMS
JIBUTATEJICH BHYTPEHHETO CTOPaHUs, TEIJIOBBIX U
TUJIPOAIICKTPOCTAHIIUI

Uroro no pazneny
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Paznea 2. JinekTpuyecKkrue ¥ MATHUTHbBIE SIBJICHUS

2.1

DIIEKTpUYECKHUE
3apsibl.
3apsKECHHbBIC

Tejla U UxX
B3aUMOJICHCTBUS

7

DnexTpusauus ten. JBa poaa
ANEKTPUUECKHUX 3apsJI0B.
B3aumopenicteue 3apsyKeHHBIX TEIl.
3akon Kynona (3aBUCHMOCTbH CHJIBI
B3aMMOJICHCTBHS 3aPsHKEHHBIX T€Jl OT
BEJIMYMHBI 3aPSAJI0B U PACCTOSTHUS MEKIY
TEJIaMHM ).

Onextpudeckoe nojie. Hanpssk€HHOCTH
aneKkTpudeckoro noss. [Ipuanun
CYTEPIIO3ULIUU IEKTPUUECKUX MOIeH
(Ha kauecTBeHHOM ypoBHe). Hocutenu
ANEKTPUUYECKUX 3apsSI0B. DIEMEHTAPHbBIN
AIEKTPUUYECKUI 3apsl.

Ctpoenue aroma.

[TpoBOHUKH U AUAIEKTPUKU. 3aKOH
COXpaHEHHMS JIEKTPUUYECKOTO 3apsijia

HabGironenne u mpoBeACHUE OIBITOB T10
DJICKTPU3AITUH TEJT TPH CONMPUKOCHOBEHUH U
VHYKIUEH.

HaoOmronenue n o0bsicHEHNE B3aUMOIECUCTBUSI
OJTHOMMEHHO M PA3HOUMEHHO 3aPSHKCHHBIX TEJL.
OOBsICHEHUE TIPUHITATIA JICHCTBUS
anekTpockomna. O0bsICHEHUE SABJICHUH
DJICKTPU3AIUN TIPH CONTPUKOCHOBCHUU TEII U
WHAYKIIUCH C MCIOJIb30BaHUEM 3HAHUH O
HOCHUTEJISAX DJICKTPUYECKUX 3apsJIOB B BEIECTBE.
Pacno3naBaHue U 0ObsICHEHHE SIBICHUI
AJIEKTPU3AIMHU B TIOBCETHEBHOM KU3HH.
Habaronenue u o0bsiCHEHHE ONBITOB,
WJUTFOCTPUPYIOITUX 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsiia.

HaG6mroneHue ornbITOB 110 MOACITHPOBAHUIO
CUJIOBBIX JIMHUN 3JIEKTPUUSCKOTO TTOJIS.

HccnenoBanue AeUCTBUS SIEKTPUYECKOTO MOJIA
Ha MPOBOJIHUKH U JUBJIEKTPUKH




2.2

IlocTOosSHHEBIN
BJIEKTPUUECKUI
TOK
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DIIEKTPUUYECKUN TOK. Y CIIOBHS
CYIIECTBOBAHUS 3JIEKTPUYECKOTO TOKA.
HcTOouHMKH TOCTOSTHHOTO TOKa. [lencTBus
AIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE).

DJIEKTPUUYECKUM TOK B KHAKOCTAX U
razax. JjekTpuyeckas uenb. Cuna Toka.
DIIEKTPUUECKOE HAMNPSIKEHHUE.
ConpoTuBiaeHne TPOBOAHUKA. Y IEIBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH Oma s
ydacTka uend. ITociaenoBarensHoe u
napajieIbHOE COEUHEHNUE MPOBOJHUKOB.
PaboTa 1 MOIITHOCTB 3IEKTPUUECKOTO
Toka. 3akoH [[xoyns—Jlenua.
DNEKTpUYECKHUE IIENU U OTPeOUTENn
AJIEKTPUYECKOM 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE

Hab6ntonenue pa3iuuHbIX BUOB JEUCTBUS
AIEKTPUYECKOI0 TOKA U OOHAPYKEHUE ITUX
BUJIOB JE€HUCTBUS B IIOBCEIHEBHOM KU3HHU.
Habaronenre BOSBHUKHOBEHHUS Ta30BOTO
pas3psaa v dJIEKTPUYECKOTO TOKA B )KUIAKOCTH
COopka U UCTIBITAHUE DIICKTPUUECKOH 11eTH
MMOCTOSIHHOT'O TOKa.

N3mepeHne CUItbl TOKa aMIIEPMETPOM.
N3MepeHne 3eKTpUUeCKOro HapsKEHUS
BOJIBTMETPOM.

[IpoBeneHne u 0OBSICHEHHUE OIBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBIICHUS MMPOBOJHUKA
OT €ro JJIMHBI, TUIOIIA A OTIEPEYHOTO CEYEHUS
Y MaTepuania.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COIPOTUBJICHUS PE3UCTOPA U HATIPSIKEHUS Ha
pe3ucrope.

[IpoBepka npaBuia CI0XKEHUS HANPSKEHUN
MIPU MOCJIEI0BATEIBHOM COEMHEHUH JBYX
pE3UCTOPOB.

[IpoBepka mpaBuiIa AJ1s1 CHIIBI TOKA TPHU
MapaJUICIbHOM COECIMHEHUU PE3UCTOPOB.




AHanu3 cUTyaluid MOCIEIOBATENBHOIO H
MapayIeIbHOr0 COCAMHEHHS TPOBOJHUKOB

B JIOMAIITHUX JICKTPUUECKHUX CETSX.

Pemrenne 3anau ¢ ucnons3zoBanrem 3akoHa Oma
u GopMyI pacy€Ta dJIEKTPUIECKOTO
CONPOTUBIICHUS MIPHU MOCIIEI0BATEIHOM U
napajieIbHOM COEIMHEHUH MPOBOJHUKOB.
Omnpenenenue padOThI ANMEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OnpezneneHne MOIIHOCTU 3JEKTPUUECKOTO TOKa,
BBIJIEJISIEMOM HA PE3UCTOPE.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa 4e€pes
JAMIIOYKY OT HalpsbKeHUsl Ha Heil. OnpeneneHne
KII/ marpeBarens.

HccnenoBanue npeoOpa3oBaHus SHEPTHH TIPU
NoAbEME TPy3a SJIEKTPOJBUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX 3JIEKTPOHATPEBATENBHBIX TPUOOPOB.
OObsicHeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
IIPUHLNIA JEUCTBUS TIJIABKUX
MPEIOXPAHUTEIICH.

Pewenue 3a1a4 ¢ HCHOJIB30BAHUEM 3aKOHA

Jxoyna—Jlenua




2.3

MarHuTHBIC SIBICHUS

ITocTOstHHBICE MAarHUTHIL.
BzaumoneiictBue
MMOCTOSSHHBIX MarHuTOB.
MarnuTtHoe moJie.

MarautHoe mmoJie 3eMiiu

HCCJ’I@I[OB&HH@ MardmMTHOT' O BSaHMOI[CfICTBHH
ITIOCTOSAHHBIX MAardHuTOB.

I/I3yquHe MAarguTHOT O IIOJIA ITOCTOAHHBIX
MarduTOB IIpHU UX O6L€III/IHGHI/II/I H pasacICHUM.
HCCH@I{OB&HI/IG MarduTHOI' O BSaHMOI[efICTBHH




Y €0 3HA4YCHUE IS )KU3HU
Ha 3emuie. OnbIT Dpcrena.
MarauTHOE 10JI€
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuToB B
TeXHUKE. JlencTrue
MarHUTHOTO MOJIST Ha
MPOBOJHUK C TOKOM.
DIIEeKTPOJABUTATEIH
MOCTOSIHHOTO TOKa.
Hcnionws3oBanue
3JIEKTpOJIBUTATENEH B
TEXHUYECKUX YCTPOHUCTBAX
Y Ha TPAHCIIOPTE

IHOCTOAHHBIX MAarduTOB.
I/I3yquHe MAarguTHOT O IIOJIA ITOCTOAHHBIX

MarHuTOB MPU UX OOBEIMHEHUU U Pa3/ICICHUU.
[IpoBeneHrE ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHue sBIeHUS] HAMarHM4YMBaHUs BEUIECCTBA.
HccnenoBanue eWCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHuTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTD CHJIbl B3AMMOJEUCTBUS KaTYIIKUA C
TOKOM M MarHuTa OT CUJIbl M HalpaBJICHUS TOKA
B KaTyIIKE.

AHau3 cuTyalui IpakKTUH4eCcKoro

MIPUMEHEHHS JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKHUX YCTPOMUCTBAX, MPOMBIIIJIEHHOCTH,
Menuiuue). M3ydeHue a1eiCTBUSI MAarHUTHOTO
MOJIs Ha MPOBOJIHUK C TOKOM.

N3ydeHue 1eiCTBUSI JNEKTPOJBUTATENS.
N3mepenune KII/] a5iekTpoaBUraTeibHOM
YCTaHOBKH.

PacriodHaBanue © aHanM3 pa3IMYHBIX

MIPUMEHEHU AIEKTPOJIBUTATENICH
(TpaHCTIOpT, OBITOBBIE YCTPOWCTBA H JIP.)




2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnerter @apanes. SBnenne
AJIEKTPOMArHUTHOM

uaaykuuu. [pasuio Jlenna.

DIIEKTPOreHeparTop.

OMnBITHI IO HCCICOAO0BAaHUIO SABJICHUA
3J'I€KTpOMaFHI/ITHOI\/'I HHAYKOWH: UCCIICOA0BAHHNC
W3MEHCHUM 3HA4YCHUS U HarpaBJICHUA
HHAYKOHUOHHOI'O TOKa

CnocoObl osTy4eHusl
3JIEKTPUYECKOU SHEPTUMU.
DJIEKTPOCTAHIIUM HA
BO300HOBIIIEMbBIX
UCTOYHUKAX SHEPTUU

Uroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE  KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KUIIACC

No

o/

HaumenoBanue
pa3zesoB U TeEM
y4eOHOro mpeIMeTa

KomnnuecTBO
YacoB

[IporpammuoOe conepxaHue

OcCHOBHBIC BUABI ACATCIIBHOCTH 06yanoumxc;1

Pa3znen 1. Mexanndeckue iBJICHUA

1.1

MexaHudeckoe
JIBDKEHUE U CIIOCOOBI
€ro OIMHCaHU

10

MexaHnyeckoe JBUKEHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
NPSAMOJIMHENHOE JBUKEHHE.
HepaBroMepHOE
NPSAMOJIMHENHOE JBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa NpH
HEPAaBHOMEPHOM JIBH>)KCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE JIBUKECHHUE.
CBoOonHOE TIazicHue.

Omnpitel [Nanmumnes.
PaBHOMEpHOE nBHXKEHME
10 OKPYKHOCTH.

[Iepron u yactota
obpamenus. JInaelnas u
yIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJeHNUEe Pa3INUYHbIX TPUMEPOB
MEXaHUYECKOTO JIBUKEHUS.

OOcyxJIeHre TpaHull MPUMEHUMOCTH MOJIETTU
«MaTepHuabHask TOYKay.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pa3IMUHBIMU criocoObamMu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHanu3 JKU3HEHHBIX CHUTYyallud, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIBHOCTh MEXaHUUECKOTO
JIBUYKEHUS.

Habmonenne MexaHUu4eCcKoro JIBI)KEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

CpaBHeHUE TTyTEH U TPACKTOPUM JBUKECHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HbIX
TEJI OTCUETA.

AHanu3 Tekcta ['anuness 00 OTHOCUTENBHOCTH
JIBMYKEHUST; BBITIOJIHCHHUE 33/ IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).




[lenTpocTpeMHUTeIbLHOE
yCKOpeHUe

Onpenenenue cpeaHen CKOPOCTU CKOJIbKEHHUS
OpycKka WM JIBUKEHUS [IapUKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

AHanu3 u 00CyXeHue CrocoooB
NpUOIMKEHHOTO OMPEICIICHUSI MTHOBEHHOU
CKOPOCTH.

OnpeneneHne CKOPOCTH paBHOMEPHOTO
JIBYOKEHUS (IIapUKa B KUJKOCTH, MOJIEIN
AIIEKTPUYECKOr0 aBTOMOOWIIS U T. 11.).
OnpeneneHue nyTy, NPOKWICHHOTO 3a JaHHBIM
IIPOMEKYTOK BPEMEHU, U CKOPOCTH Te€JIa I10
rpaduKy 3aBUCHMOCTH MMyTH PABHOMEPHOTO
JIBUXKEHUS OT BPEMEHU.

OO6cyxaeHne BO3MOKHBIX PUHIIUIIOB JIEHCTBUS
pruOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETPOB).

Belunciienue nmyTu u CKOpOCTH IpH
PaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBUYKCHUU
Tena.

OnpezneneHue NPOMIEHHOTO MYTH U YCKOPEHUS
JIBMKEHUS TENa 1Mo TpaduKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
JIBMOKEHUSI T€Ja OT BPEMEHH.




IIposepxa eunomeswvi: ecau npu
PABHOYCKOPEHHOM O8UdCEHUU 0Oe3 HAYATbHOU
CKOpOCMU NYMu OMHOCAMCSL KAK psio
HeYemmbIX yuceu, mo

coomeemcmaeyoujue nPoMerHCymKu 8pemeHu
OOUHAKOBYL.

OnpeneneHue YCKOPCHHS Tea

MIPY PAaBHOYCKOPEHHOM JIBUKEHUH

10 HAKJIOHHOM MJIOCKOCTH.

N3mepenue nepuoaa U 4acTOThl 0OpaIieHust
TeJa MO OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
JIBOKCHHUS TeJa 10 OKPY>KHOCTH. Perenne
3aJla4 Ha OTpeJIeICHne KHHEMATHIECKUX
XapaKTEPUCTHK MEXaHUIECKOTO JIBUKCHHUS
pa3IuuYHBIX BUAOB. Pacrio3HaBanue u
NpUOTIKEHHOE OMMCAaHUE PA3IUIHBIX BUIOB
MEXaHHYECKOTO JIBIKCHHS B TIPUPOJIC U
TeXHHUKE (Ha mpuMepax cBOOOIHO MaJaronnux
TeJ, NBWKEHUS KUBOTHBIX, HEOCCHBIX TEll,
TPAHCIIOPTHBIX CPEACTB U IP.)




1.2

B3anmonericTBue Tei

20

[Tepseiit 3akoH HeroToHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HproTroHa.
[TpuHun cynepno3uuuu
CUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpenusi: cuia
TPEHUS CKOJIbXKECHHUS, CUjla
TPEHUS MOKOSI, IPYTUE BUIBI
TpPEHUSI.

Cwia TsKecTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

Hab6ntonenue u 00Cyka1eHUE ONBITOB C
JBIDKCHHUEM Tejla IPU YMEHBIIICHUN BIUSHUS
JIPYTUX TeJl, MPENATCTBYIOMUX ABUKECHHUIO.
AHnanu3 Tekcra ["anuies ¢ onucanuem
MBICJICHHOTO PKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MUHEPIINH;
BBHITIOJIHEHUE 3a/IaHUH IO TEKCTY (CMBICIIOBOE
YTCHUE).

OO6cyxJIeHre BO3MOXKHOCTHU BBITTOTHEHUS
3aKOHA WHEPIIMU B PA3JIMYHBIX CUCTEMAaX
OTCUETA.

Habmonenue u o6cyxaeHne MexaHmuecKux
SBJICHUH, TPOUCXOASAIIMX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ paBHOMEPHOM H
YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa QU3UKH.

JlencTBuA C BEKTOpAMU CUJI: BBIITOJHEHUE
3aJ1aHUM 10 CJIIOKEHUIO U BEIYUTAHUIO
BEKTOPOB.

HaGmronenne w/wny TpOBEACHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCHUMOCTD
YCKOpPEHHUs Teja OT MPWIOKEHHOW K HEeMy
CUJIBI U MAcCCHhI TeJa.




VYckopeHne cBOOOTHOTO
najeHus. [[BH>KeHHe IIaHeT
BoKpyr Connua. Ilepsas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPIOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsxecTH

AHanu3 u 00bSICHEHUE SIBICHUN C
UCII0JIb30BaHUEM BTOPOro 3akoHa HeioToHa.
Pemenue 3a1a4 ¢ MCMOIB30BAHUEM BTOPOTO
3akoHa HbroTOHA M MpaBUiia CIOXKEHUS CUIIL.
Onpenenenue KECTKOCTU NMPYKUHBI. AHATIN3
CUTYyaIlui, B KOTOPBIX HAOJI0Iat0TCS
ynpyrue nedopmMaiuu, 1 uX 00ObsICHEHUE ¢
UCIOJIb30BaHKeM 3akoHa ['yka.

Pemenue 3a1a4 ¢ MCIOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIBKEHUS OT CUJIbIl HOPMAJIbHOTO J1aBJICHUS.
OO6cyxaeHne pe3yabTaToOB UCCIIEIOBAHUS.
Omnpenenenue ko3p HUIIMEHTa TPEHUS
CKOJIbKEHUS.

N3mepenue cuibl TpEHUS TTOKOSI.

Pemenue 3ana4 ¢ ucnonab3oBanueM (popmyIibt
JUISL CUJIBI TPEHUSI CKOJIbKEHUS.

AHanu3 ABUKEHUS TeJl TOJIbKO MO AeHCTBUEM
CUJIBI TSXKECTH — CBOOOIHOTO MaJICHHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MajieHusi OT Macchl Tena. OueHka
BEJIMYMHBI CUJIbI TATOTEHUS, IEUCTBYIOIIEH
MEXKy ABYyMs TeraamMu (AJisl pa3HbIX Macc).




AHanu3 IBM>KEHUsI HEOECHBIX TEN MOA
JNEUCTBUEM CHWJIBl TATOTEHUS (c
UCIIOJIb30BAaHUEM  JTOTIOJHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ MCIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (GOPMYJIIBI ISt
pacyéra CUiIbl TSHKECTU. AHAIU3
OpPUTMHAJIBHOIO TEKCTAa, ONUCHIBAIOILIETO
MPOSIBIICHUS 3aKOHA BCEMUPHOTO TATOTEHUS;
BBITIOJTHEHUE 3a/IaHUM 110 TEKCTY (CMBICIOBOE
yreHue). HaGmonenue un o06Cyk1eHue onbITOB
10 U3MEHEHUIO Beca Tejla IPH YCKOPEHHOM
JBUKCHUU.

AHanu3 yciioBUii BO3HUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemenue 3a1a4 Ha onpesiesieHne Beca Tea B
pa3INYHBIX YCIOBUSAX.

AHanu3z  cwi,  OEHCTBYIOLIMX  HA  Telo,
IIOKOSIIIEECs Ha OIOpE.

OnpezneneHue UEHTPa TAKECTU PA3IUYHBIX TEN




1.3.

3aKOHBI COXpPaHEHHUS

10

Nmnynsc Tena. 3mMenenue
uMIyJibca. IMIysbc CHIIBL.

3aKkoH COXpaHEHHUS
UMITYyJIbCA. PeaktuBHOE
JIBUKEHUE.

Mexanuueckast pabota u
MOIIIHOCTh. PaboTa cui
TSDKECTH, YIIPYTOCTH,
TpeHus. CBA3b DHEPTHUH U
pabotsl. [ToTeHnnanbpHas
SHEPrus Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3EMJIH.
[NoTennuanbHas SHEPrUs
CKaTOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOU
HHEPTUH. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPTUU

HaGmionenne u  0OCyX JA€HHE  OIBITOB,
JEMOHCTPUPYIOIIUX  Tepeaady

Inpun BBaHMOﬂefICTBPIPI TCJI, 3aKOH COXpPaHCHU

MUMITYJIbCa

UMITyJIbCa TIpU  aOCOJIOTHO YIPYTOM U
HEYIPYroM B3auMOJCHCTBHUU TEJl.

AHanu3 cuTyalui B OKpY>KarIiei )KU3Hu ¢
UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacno3naBanue siBIICHHS] PEAaKTUBHOTO
JIBIDKCHHMS B TIPUPOJIC U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPAHEHHS UMITYJIbCA
JUISl pacy€Ta pe3yJIbTaTOB B3AUMOJICICTBHUS TEN
(Ha mpuMepax HEYNPyroro B3auMoOAECTBYS,
YIPYroro HEHTPaJIbHOIO B3aUMOICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Pelrenne 3a1a4 ¢ UCMOIb30BAaHUEM 3aKOHA
COXpaHEHHUs UMITyJIbCa.

Omnpenenenue pabOThI CUITBI YIPYTOCTH

pU NOoABbEME Ipy3a C UCMOIB30BAHUEM
HEMOJIBI)KHOTO U TTOABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne moTeHIHATbHON SHEPTUH YIIPYTO
neopMUpOBaHHOMN MPYKUHBI.




N3MepeHne KUHEeTUYECKOW SJHEPTUM Tejla I10
JUIMHE TOPMO3HOI'O IIyTH.

DKCIIEPUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MOTCHUIUAIBHOU U KHHETUYECKOW IHEPTUM Tela
IIPU IBUKEHUM 110 HAKIIOHHOM TUIOCKOCTH.
DKCNepUMEHTaIbHAs TPOBEpPKa 3aKOHA
COXPAaHEHUs MEXaHUUYECKOU IHEPTUU TIPH
CBOOOIHOM MajieHuH. [IpumMeHneHne 3akoHa
COXPaHCHUS MEXaHUYECKOW YHEPTUM I
pacyéra NOTEHIUAIIBHON U KUHETUYECKON
sHEpruu teina. Pemenne 3anay ¢
HCTIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXAHUYECKOU SHEPTUU

Hroro mo pazneny 40

Pa3ges 2. Mexanndeckue Ko0J1e0aHUA M BOJTHBI




2.1

Mexannueckue
KoJIcOaHus

KonebarenbHoe 1BMXKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHUii: Iepuo,
4acToTa, aMIUIUTY/a.
MaremaTudeckuii u
NPY>KUHHBIA MasiTHUKHU.
[IpeBpaiienue sHeprun
pH KojiebaTeIbHOM
JIBIDKCHUH.

3aryxaroniue KoyieOaHus.
BrinyxneHHbie Kojie0aHus.
Pe3onanc

Habmonenne konebaHuit o1 JeWCTBUEM CHUJT
TSOKECTU U YIIPYTOCTU U OOHAPYKEHHE
MOJ00HBIX KOJIEOAHUN B OKPYKAIOIEM MUPE.
Ananu3z kojebaHui rpy3a Ha HUTH U Ha
npyxuHe. OnpeneneHue 4acToThl KojieOaHu
MaTeMaTH4YE€CKOTO U MPYKUHHOTO
MasiTHUKOB.

Hab6ntonenue u o0bsiCHEHHUE SIBIICHUS
pe3oHaHca.

HccnenoBanue 3aBUCMMOCTH MepUoja
KOJIeOaHUH MOIBEIICHHOTO K HUTH Tpy3a

OT JUTMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIeproaa KoeOaHui
Ipy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl Tpy3a.
Hab6mronenue u 00CyXI€HUE OTBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTD Ieproa
KOJIeOaHU MPYKMHHOTO MasTHUKA OT MacChl
rpy3a 1 *KECTKOCTH IMPYKUHBI.

[IppuMeHeHNnE MaTEeMAaTHIECKOTO U MPYKUHHOTO
MAasITHUKOB B Ka4eCTBE MOJICJICH JIJIST ONTMCAHUS
KOJIeOaHU B OKPYIKaIOIIEM MUPE.

Pemenue 3a1a4, CBI3aHHBIX C BEIYMCICHUEM
WJIM OLICHKOM 4acTOThI (1epuoja) koieOaHum
H3mepenue yckopenus c60000H020 nadenus




2.2 | MexaHnudeckue 8 Mexanuueckue BOHBL. | OOHApy’KEeHHE U aHAJIU3 BOJHOBBIX SIBIICHUI B
BOJIHBI. 3BYK CpoiicTBa  MEXaHHYECKHX | OKpY/KAIONIEM MHPE.

BoJH.  IIpomonbHBIE M
nornepeyvHble BOJIHEI. J[JinHa
BOJIHBI M CKOpPOCTb €€

HabGntoneHnue pacnpocTpaHeHuUst
MIPOJIOJIBHBIX U TOTICPEYHBIX BOJH (HA
MOJIENIN) U OOHAPYKEHUE aHATIOTUYHBIX

pacipOCTpaHCHIAL. BUJIOB BOJIH B MPUPOJIE (3BYK, BOJHBI Ha
MexaHn4eckne BOJHBI B BoJi¢). Brrunciienre IJIMHBI BOJHBI U
TBEPIOM Telle, CKOPOCTHU paclpOCTPAHEHHUSI 3ByKOBBIX BOJIH.
CEHCMHIYECKUE BOIIHBL. DKCTIEPUMEHTAIBHOE OIPE/ICICHUE TPAHUILL
3Byk. I']poMKOCTE 3ByKa 1 YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHUH.
BbICOTa TOHA. HabmroeHre 3aBUCUMOCTH BBICOTHI 3BYKa
OtpaskeHne 3ByKa. OT YacCTOTHI (B TOM YHUCJIE, C UCTI0JIb30BAaHUEM
HndpasByk u MY3bIKQJIBHBIX HHCTpYMEHTOB). Habmonenue
YJIBTPa3ByK 1 00BSICHEHUE SIBJICHUS aKyCTHYECKOTO

PE30HAHCA.

AHanu3 OpUTrMHAIBLHOTO TEKCTA,
MOCBSIIIEHHOTO UCTIOIB30BAHUIO 3BYKA (MITU
yIbTPa3ByKa) B TEXHUKE (IXOJIOKALIUS,
YIBTPAa3BYK B MEIULIMHE U JIP.); BBIIIOJHEHUE
3aJlaHUM TIO TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazneny 15

Pasznea 3. 3.]ICKTp0MaFHI/ITHOG moJie¢ H 3JICKTPOMArHUTHBIC BOJIHDBI




3.1

DIIEKTPOMAarHUTHOE
noJie u
AIEKTPOMArHUTHBIE
BOJIHBI

DIJIEKTPOMArHUTHOE TIOJIE.
DIJIEKTPOMATrHUTHBIE BOJIHBI.
CBoiicTBa
3JIEKTPOMArHUTHBIX  BOJIH.
[Ixama 3JIEKTPOMAarHUTHBIX
BOJIH. Hcnonp3oBanue
3JIEKTPOMArHUTHBIX  BOJH
JIJISI COTOBOM CBSI3H.
DJIEKTpOMarHUuTHas MpUpojia
ceeta. CkopocTh  CBerTa.
BosHoBBIE CBOMCTBA CBETa

[TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JIEKTPUUECKOTO U MarHUTHOTO
IIOJIEH.

DKCIEPUMEHTAIBHOE U3YYCHUE CBOMCTB
AJIIEKTPOMArHUTHBIX BOJIH (B TOM YHUCJE C
MOMOIIIBI0 MOOUIILHOTO Teie(oHa).

AHanu3 peHTT€HOBCKUX CHUMKOB
YeJI0BEYECKOTI0 OpraHu3Ma.

AHau3 TEKCTOB, ONMUCHIBAIONINX TTPOSIBJICHUS
AIIEKTPOMArHUTHOTO U3JIYYEHHUS B IPUPOJIE:
YKUBBIC OPTaHU3MBbl, U3JTYYEHUS HEOCCHBIX TEJ
(CMBICIIOBOE UTEHHE).

Pacno3HaBaHue W aHaiu3 pa3iIMYHbBIX
MIPUMEHEHHI 3JIEKTPOMArHUTHBIX BOJIH

B TEXHUKE.

N3yuyeHune BOJIHOBBIX CBOMCTB CBeTa. Pemenue
3a/1a4 ¢ UCIOJIb30BaHUEM (POPMYIT ISt

CKOPOCTH JJICKTPOMAI'HUTHBIX BOJIH, JJIMHBI
BOJIHBI 1 4aCTOTHI CBCTA
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Pa3ges 4. CBeToBbIE IBJICHUSA




4.1

3aKOHBI
pacrpocTpaHeHus
CcBETa

JlyueBas mozmenb cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacrpoOCTpaHEHUE CBETA.
3atmenusa Connua u JIyHBbL.
Otpaxenue cBeta. [Tnockoe
3epKajio. 3aKOH OTpa)XEHUs
CBETA.

[Ipenomiienue cBera. 3aKOH

PEIOMIICHHS CBeTa.
[Tonnoe BHYTpEHHEE
OTpaXeHHe CBeTa.

Hcnonp3oBanue ITOJIHOT' O
BHYTPCHHCTO OTPAKCHHUA B
OIITHYCCKUX CBCTOBOAAX

HalntoieHre onbIToB, IEMOHCTPUPYIOITUX
SBJICHUE TIPSIMOJIMHEHHOTO PacpOCTpaHECHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJYTEHU), U UX
WHTEpIpETAIUS C UCTIOJIb30BAHUEM TTOHSITHUS
CBETOBOTO JIy4a.

OOBsiCHEHHE U MOJICTIUPOBAHUE COTHEYHOTO U

JIYHHOT'O 3aTMEHUM.

HccenenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUS
CBETOBOTO Jiy4a OT yIJja MaJcHus.

N3yyenune cBOMCTB N300pakeHus B IIIOCKOM 3epKalie.

Habmaronenue u oObsiCHEHHE ONBITOB 10
MOJIYYEHUIO N300pakKeHUH B BOTHYTOM U BBIITYKJIOM
3epkaiax. Habmronenue u 00bsICHEHHUE OIBITOB 110
MPEJIOMJICHUIO CBETA HA TPAHUIIE PA3JIMYHBIX CPEll, B
TOM YHCJIE€ OTBITOB C MOJHBIM BHYTPEHHUM
oTpaxkeHueM. MccnenoBanre 3aBUCUMOCTH yTJia
MPEJIOMJICHUS OT yTJla MaJeHusl CBETOBOTrO Jy4ya Ha
TpaHUIIE «BO3YX—CTEKJIO». Pacnio3zHaBaHue
SABJICHUN OTPAXEHHUS U MPETOMIICHUS CBETA B
[IOBCEIHEBHOM KU3HHA. AHAIIN3 U O0BSICHEHHUE
SBJICHUSI ONTUYECKOTO MUPaXkKa.

Pemenwne 3amau ¢ ncnojib30BaHUEM 3aKOHOB
OTPaXCHUS U MPEIIOMJICHUS CBETA




4.2 | JIuH3bl U ONITUYECKUE 6 JIunza. Xon nyueii B mua3e. | [lonmyueHue n3o0pa>keHuil ¢ TOMOIIbIO
npuoOopsI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
dboToanmnapara, Mmukpockona | OnpeaeneHue GOKYCHOTO pacCTOSHUS U
u Teneckona. ['na3 xkax ONTUYECKON CUJIbI COOMpAIOLIEN JTUH3bI.
OIITUYECKasl CUCTEMA. AHanu3 ycTpoMCTBa ¥ NPHUHIUIIA JEHCTBUS
bauzopykocTh u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JaTbHO30PKOCTh dboToanmnapaTa, MUKPOCKOIIa, TEJIECKOTA.
M3y4yeHue MoJieu ri1a3a Kak ONTHYeCKOU
CUCTEMBbI. AHAJIN3 SBJICHUNA OJTM30PYKOCTH U
JATbHO30PKOCTH, TIPUHIIAIIA JICHCTBHS
OYKOB
4.3 | Paznoxenue 0enoro 3 Paznoxxenne 6enoro ceeta B | HaGmromeHue pasioxxeHus 6e1oro cBera
CBETa B CIIEKTP cnektp. OnbiTel HetoTOHA. B CIIEKTD.
Croxenue CleKTpalbHbIX Hab6roieare u 00bSICHEHHE OIBITOB T10
1BeTOB. Jlucnepcus cBeTa MOJIYYEHHIO OEJIOTO CBETa MPH CII0KECHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0ObSICHEHHUE OIBITOB T10
BOCHIPUSITHIO I[BETA MTPEIMETOB MPHU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PHIIHTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15

Paznen 5. KBanroBble sIBJIeHUSA




5.1

Hcenyckanue u
IIOTJIOLIECHUE CBETA
aTOMOM

Oneitel  Peseppopna  u
IJIaHETapHas MOJEIb aTOMa.
Mopnens atoma bopa.
Hcnyckanue 1 noriaonieHue
cBera aToMoM. KBaHTHI.
JIuHeyaTeie CIIEKTPHI

Oo6cyxnaenue 1enu onsiToB Pesepdopaa no
MCCIICJIOBAHHUIO aTOMOB, BBIIBI)KEHUE TUIIOTE3
0 BO3MOXKHBIX Pe3yJIbTaTaxX OMBITOB B
3aBUCHUMOCTH OT IIPEANOIaraeMoro CTpOeHuUs
aToMOB, (POpMyIHpPOBaHUE BHIBOJIOB W3

pe3yJbTaTOB OMBITOB.

OO6cyxaeHne NpOTUBOPEUNi MIaHeTapHON
MOJIEJIA aTOMa U OCHOBAHUU ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX IJIEKTPOHOB.
Habutonenue CritomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3IUYHbIX BEILECTB.
OOBbsicHEeHUE JINHENYaThIX CLIEKTPOB
U3JIy4eHUS




5.2

Ctpoenune aToMHOTO
saapa

PannoaktuBHOCTH. Alb(a-,
Oera- 1 raMMa-U3IyYEHUsI.

CrpoeHue aTOMHOrO sjapa.
Hyxnonnas MOJIEJIb
atroMHOro sapa. HM3otomsl.
PannoaktuBHbBIE

[IpeBpaLLECHUs. ITepuon
IoJypacnaja aTOMHbIX s1ep

OOcyxaeHre BO3MOXKHBIX THIIOTE3 O MOJEISAX
CTPOCHHUS fAJIpa.

Omnpenenenue cocTasa sSaep Mo 3aaHHBIM
MaCCOBBIM M 3apsJIOBBIM YHCIIAM U IO
MIOJIO)KCHHIO B TIEPUOINICCKON CUCTEME
HIIEMEHTOB.

AHanu3 U3MEHEHHsI COCTaBa siipa v €ro
TIOJIOKCHHMSI B TICPHOUICCKOMN CHCTEME

IIPH O-PAJTHOAKTHBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHII IO TOTOBBIM
dboTorpadusim.

OOHapyKeHUe 1 U3MEPEHUE PaTUAIIIOHHOTO
(doHa ¢ TOMOIIBIO T03UMETPA, OIIEHKA €T0
UHTCHCHUBHOCTH.

Ananu3 OMOJIOTHIECKUX U3MEHEHUH,
NPOUCXO/SIIINX  TIOJ  JIEHCTBUEM
PaJIMOAKTUBHBIX U3TyUCHUH.

Hcnonp3oBaHue paJHOaKTUBHBIX U3JIYYEHUN B
MEIULHE




5.3 | SlnepHble peakuuu 7 SnepHble peakuun. 3aKOHbl | PemeHue 3aja4 ¢ UCMOIb30BAHUEM 3aKOHOB
COXpaHCHUA 3apAZI0BOrO 1 COXpAaHCHMS MaCCOBBIX M 3apsSJIOBBIX YHUCETT HA
MacCOBOTO YHCEIl. DHEPTHS | ompejielieHHe Pe3yIbTaTOB AIEPHBIX PEAKIIHIL;
CBA3H aTOMHBIX A71ep. CBA3b | apanys BO3MOKHOCTH MM HEBO3MOKHOCTH
Maccel ¥ dHepruu. Peakiuu S7IEpHOI PeaKIHH.
CUHTE3a U JCIICHUS SIEp.
a Acp O1neHKa PHEPTUM CBA3H SAEP C UCIOIB30BAHUEM
Uctounuku sneprun CoiHila . .
. dbopmynbl DUHIIITEHHA.
v 3BE31. SnepHad
sHepretuka. JleficTBus OO6cyxaeHne NepCreKTUB UCTIOIb30BAHUS
PATHOAKTHBHBIX H3TycHui | Y/ PABIAEMOro TEpMOs/IEPHOrO CHHTE3a.
Ha JKHBBIE OPrAHH3MbI OO6cyxaeHre MPEeUuMYIIECTB U YKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C SICPHON IHEPTETUKON
Utoro no pazneny 17

IToBTOPUTEIBLHO-0000 AU MOTYJIb




IToBTOpEHUE 1
000011eHNEe
COJIEpKaHus Kypca

busuku 3a 7-9 Kiaccl

Cucremaruzanus u
0000111eH1Ee TPEMETHOTO
COJIEp’KaHUs U OIbITa

TSI TebHOCTH,
npuoOpPEeTEHHOTO TPH
U3yYeHUH BCETO Kypca
($U3HKHN OCHOBHOI'O
o01ero oOpa3oBaHus.
[TonroroBKa K OCHOBHOMY
rOCyJJapCTBEHHOMY
9K3aMeHy Mo (QU3MKe s
oOyJarommxcs,
BBIOPABIINX 3TOT YUCOHBIN
npeaMeT

BoinonHenne yueOHbIX 3aaHUi, TPEOYIOIMX
JEMOHCTpAlU KOMIIETEHTHOCTEN,
XapaKTEPU3YIOUIUX €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTA:

— MIPUMEHEHMS TIOJIYYEHHBIX 3HAHUI

JUTsl HAYYHOTO OOBsICHEHUSI (PU3UUECKUX
SABJICHUW B OKPYKAIOLIEH NIPUPOJE, B
MOBCETHEBHOM )KM3HU U BBIABIECHUS
(bu3HUECKUX OCHOB psJia COBPEMEHHBIX
TEXHOJIOT UM,

- IMPUMCHCHUSA OCBOCHHBIX
SKCIICPUMCHTAJIBHBIX YMGHI/Iﬁ JJIA
HCCIICAOBaHUA (1)I/I3I/I‘{€CKI/IX HBHGHHﬁ, B
TOM YHCJIC OJIA ITPOBCPKU T'HMITIOTE3

Y BBISIBJICHUS 3aKOHOMEpPHOCTEU. Pemenne
pacy€THBIX 3a7a4, B TOM YHCIIE
MPEANoIaraoux UCIoIb30BaHNe (PU3MUECKIX
MOZEJIEN U OCHOBAaHHBIX HA COJIEPHKAHUU
Pa3TUYHBIX Pa3aesioB Kypca QU3HUKH.
BerlnoHeHUE U 3a11uTa TPYyNIOBBIX WIH
WHJMBHUIYaJbHBIX IPOCKTOB, CBSI3aHHBIX C
coJiep KaHueM Kypca (pu3uku

Uroro no pazneny

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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HPOIHKTO, MPOHYMEPOBAHO H CKPEIICHO

CQuUdeel T
nevatsio 71 (_odww )ITUCTOB
JOIKHOCTD VLA #KTLS ULICOAS

TTopmuce
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