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denepanbHas pabodas mporpamma 1o yaeOHoMmy mpeamery «DPuszukay (6a30BbId
ypoBeHb) (mpenmetrHas o0jactb «EcTecTBEeHHO-HaydHble TpEAMEThI»)  (l1ajee
COOTBETCTBEHHO — Mporpamma 1o ¢pusuke, Gu3nKa) BKIOYACT MOICHUTEIBLHYIO 3alHUCKY,
coJiep>kaHue OO0yueHUsl, TUTAHUPYEMbI€ PE3yJIbTaThl OCBOCHUSI MPOrpaMMbl 1O (U3HKE,
TeMaTU4EeCKOE TIJIaHUPOBAHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOIO OONIEro 0Opa30BaHUs COCTAaBJIECHA
Ha OCHOBE MOJIOKEHUW M TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS Ha 0Aa30BOM YpPOBHE
OCHOBHOM 00pa3zoBaTenbHON mporpammebl, npeactaBieHHbix B ®I'OC 00O, a Takxke
¢ yu€toM denepanbHOi pabodeil mporpaMMbl BociuTaHus 1 KoHIeniu mpemnojaBanus
yaeOHOro penMera « Du3nkay.

ConmepkaHue mporpaMmbl MO (U3MKE HampaBieHO Ha  (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YYAIOIUXCA W OPTaHU3AINI0 U3ydeHHs (PU3UKU
Ha JIeSITeNIbHOCTHOM OcHoBe. B mporpamme mo (u3uke y4dUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenMera B peanuzanuu TpeboBanuit PI'OC OO0 k mIaHHpyeMbIM
JUYHOCTHBIM U METANpEeIMETHBIM PE3yJIbTaTaM OOy4YeHHUs, a TaKKe€ MEXKIPEIMETHBIC
CBSI3W €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl.

[Iporpamma 1o (u3MKE yCTaHABIMBAET pACHpEAeeHHe Y4eOHOro marepuana
no rojaM oOydeHUs (MO KJaccam), MpeajiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEpPKaHUSA U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00y4YaromuXcsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOAWYECKON MOMOIIU
YUUTEIIO B CO3[JaHUH paboyei MporpaMMbl 10 y4eOHOMY MPEIMETY.

®duszuka SBIIETCSA CHCTEMOOOPA3YIOIIMM JJisi €CTECTBEHHO-HAaYyUHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U SIBICHUI,
M3y4yaeMbIX XUMHUEH, Ouoyioruei, acTpoHoMuend U (usznueckoi reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEAOoCTaBiseT Hauboyiee SCHbIE
o0pa3ipl NPUMEHEHUS HAay4HOrO0 METOJa IO3HaHUS, TO €CTh CHocoba MOTy4YEHHUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

OpHa w3 TIaBHBIX 3amad  (PU3WYECKOro 00pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B OPMUPOBAHUY €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M MHTEpECa
K HayKe y 00 y4aroIMXxcs.

N3ydyenune ¢u3nku Ha 0a30BOM ypOBHE MpPEANOJaraeT OBJIaJACHUE CIEAYIOMIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCT!

HAY4YHO OOBSCHSTH SIBJICHUA,

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

UHTEPIPETUPOBaTh  JAHHBIE W  HCIOJb30BaTh  HAy4YHbIE JIOKA3aTEIbCTBA
JUIS1 TIOJTYYEHUS BBIBOJIOBY.



[enu nzydeHus: GuU3MKU HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs OMpeIeIeHbI
B Konmenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusnka» B 00pa3zoBaTEIbHBIX
Opra’u3alusax Poccutickon denepauuu, peann3yroImmnx OCHOBHBIE
oOuieo0pa3oBaTebHble  MPOrpaMMbl,  YTBEpKIAEHHOM  pemenueMm  Kosieruu
MunuctepcTBa nmpocserieHus Poccuiickoit @eneparnu (mpotokos ot 3 aexadps 2019 r.
Ne [TIK-4BH).

Henu nzydyenust pu3uku:

npUOOpEeTeHNEe WHTEpeca M CTPEMJICHUS OOYJaroIUXCs K HAYYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTHE WX HHTEIDICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUH O HAydYHOM METOJe TO3HaHMSA U (HopMHUpOBaHHE
HCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMUpoBaHHME HAYYHOTO MHMPOBO33PEHHUS KaK pe3yjibTaTa H3yYEHUsS OCHOB
CTPOEHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TPEACTABICHUA O poiau (U3UKA IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TMPEACTaBICHUII O BO3MOXHBIX cepax Oymaymied mpodeccHoHaIbHON
NeSITeNbHOCTH, CBA3aHHON C (PM3UKOI, MOATOTOBKA K JajbHeHeMy 00y4eHHUI0 B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3THX LeJied MporpaMMbl 1Mo (pU3MKe HAa YpOBHE OCHOBHOI'O OOUIETO
oOpa3oBaHUsl 00ECTICYMBACTCS PEILICHUEM CIICAYIOIIUX 3a1a4:

IpUOOpETEHHE 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne YMEHHMH ONUChIBAaTH U OOBICHATH (U3UUECKUE  SIBICHUS
C MCIIOJIb30BAaHUEM TOJTy4YEHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUINUX Pacu€THBIX 3a7ad C WCIOJIh30BAaHHUEM
bu3NIECKUX MOJIETICH, TBOPYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUU HAOMIOMATh TPUPOAHBIC SBJICHHUS U BBITIOIHSATH OMBITHI,
nabopaTopHbie PadOTHI M IKCIEPUMEHTAIBHBIC HCCIEAOBAHHS C MCIOJIb30BAHHEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThI ¢ MH(poOpMaIeil PU3NUECKOro COACpKAHUS, BKIIOYAs
UH(POPMAIIMIO O COBPEMEHHBIX JOCTHKCHMSIX (HU3UKHA, aHaIU3 U KPUTHUECKOE
OLICHUBaHUE UH(POPMAIIHH;

3HaKOMCTBO €O cdepamu TpodhecCHOHATBHOW JESITEILHOCTH, CBSI3aHHBIMU
c (U3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha JIOCTHXKEHHSIX
bu3nuecKol HayKu.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETro
obOpazoBanus otBoauTcs 238 uwacoB: B 7 kiacce — 68 uwacoB (2 waca B Hememo),
B 8 KJacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B Heeno).

[Ipennaraemslii B mporpamMme 1o (Gu3uKe nepeueHb J1a0opaTOPHBIX pabOT U OIBITOB
HOCUT PpEKOMEHJATENbHBI  XapakTep, y4YUTEeNlb JeNaeT BBIOOpP TMPOBEACHHUS
7abopaTopHbIX pPabOT W OMNBITOB C Yy4YETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
O0yJarommxcsi, CHHCKa DSKCIEPUMEHTAIBHBIX 3aJaHuii, MpeajaraéMblx B pamMKax
OCHOBHOI'O T'OCY/IapCTBEHHOI'0 AK3aMEHa M0 (PU3HUKE.



COJAEP KXAHUE OBYYEHUA

7 KJIACC
Pa3znen 1. ®usuka u e€ pojib B NO3HAHUM OKPYKAI0LIEro MUpPa
®uszuka — Hayka o0 mnpupoae. SBmeHus npuponbl. PuU3NUECKUE SBIICHUS:

MEXaHNYECKHUE, TEIIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznyeckue BennuuHbl. 3Mepenne dpuszndeckux BenumurH. Ousndeckue mprudopsbl.
ITorpemHocts n3MepeHuit MexayHapoaHas CUCTEMA €IMHHLL.

Kak ¢u3uka w©  jgpyrue  eCTECTBEHHbIE HAayKd  HM3y4alOT  IPUPOLY.
EcTtecTBeHHO-Hay4HBI METOJ] TO3HAHUS: HAOIOIEHNE, TOCTAHOBKA HAYYHOT O BOIIPOCA,
BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT IO IMPOBEPKE TUIOTE3, 00bICHEHNE HAOII0JaEMOT0
spneHus. Onucanue GU3NYECKUX SBICHUIN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHuyeckue, TEIIOBbIC, FICKTPUUECKUE, MAarHUTHBIC, CBETOBBIC SIBJICHUS.
dusnueckue MpuoOOPkI U MPOLIeypa MPSAMBIX H3MEPEHUH aHAIOTOBBIM U ITU(GPOBBIM
puOOpPOM.

Jlabopamopmvie pabomul u onvinol

Omnpenenenue LEHbI AeIEHUS IKaJIbl U3MEPUTENBHOT0 IPUOOpA.

N3mepenune paccTosHAN.

N3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEA.

Onpenenenne pa3MepoB MAJIBIX TEIL

W3mepenue TemMneparypbl Mpy MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaT4YHMKa
TEMIIEpaTyphl.

[IpoBeneHne nccnenoBanms MO MPOBEPKE TUITOTE3BI: JAIBHOCTD MOJIETA IIApUKa,
MYLEHHOI0 TOPU30HTAIBHO, TEM 0OJIblIE, YeM OOJIbIIE BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBeIeHHs O CTPOEHUHU BelllecTBA

CtpoeHue BelecTBa: aTOMbl U MOJICKYJIbI, X pa3Mepbl. ONbITHI, JTOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEILIECTRA.

JBmxenne yactuil BeuiecTBa. CBsI3b CKOPOCTH JABMKEHUS YaCTHULL C TEMIIEPATYPOH.
bpoyHoBckoe nBuwxkenue, nuddysus. BanmoaeicTBrue 4acTUIl BEIIECTBA: MPUTSIKEHUE
1 OTTAJIKUBAHHE.

ArperaTtHple COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH M TBEPABIX
(KpuCTaUIMUECKUX) TeJl. B3auMOCBSI3b MEXJIYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX MU HMX aTOMHO-MOJIEKYJSIpPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJIBI.

Jlemoncmpayuu

Hab6monenrie 6poyHOBCKOTO JBUKECHUSI.

Hab6monenune nuddysun.

HaGmonenue siBneHui, OOBSCHSAIOMIMXCS TPUTHKEHUEM WIM OTTAJIKUBAHUEM
YaCTHIl BEIIECTRA.



Jlabopamopuvie pabomul u onvinol
Orenka AuameTpa aToMa METOJIOM PSAOB (C UCToNb30BaHUEM (oTorpaduii).
OMnBITH 110 HAOIIOIEHUTO TETIOBOTO PACIITUPEHHUS T'a30B.
OnbITHI 10 OOHAPYKEHUIO IEUCTBUSI CHJT MOJICKYJISIPHOTO MIPUTSIKCHHUSL.

Paznen 3. JIBu:keHne ¥ B3auMojeilicTBHE TeJl
Mexanuyeckoe IBUKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKeHUE. CKOPOCT.
CpenHsis CKOpOCTb ITPHU HEPABHOMEPHOM JABMKEHUU. PacyET 1myTH U BpeMEHU JIBUKEHUS.
SIBnenue nHepHuy. 3aKoH MHEpLUU. B3anmoaeicTBre Tell Kak MpUYruHa U3MEHECHUS
CKOPOCTH JIBMKEHHUS Tell. Macca Kak Mepa MHEPTHOCTH Teja. [[TOTHOCTh BeniecTna.
CBs13b TUIOTHOCTHU C KOJTMYECTBOM MOJIEKYII B €IMHUIIE 00BEMA BEIIECTBRA.

Cuna kak XapakTepuCcTHKa B3auMoJiecTBUs Tell. Cuiia yrnpyroctyd M 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO IMHAMOMETpa. SIBJI€HNE TATOTEHUS U cuia Tshkectu. Cuma
TSDKECTU Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. CnoxkeHue CUil, HAapaBJIE€HHBIX
no oaHoil mpsimoil. PaBHoxeicTByromas cwi. Cuna TpeHusl. TpeHue CKOIbKEHUS U
TpeHue nokosA. TpeHue B Ipupojie U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHn4ecKoro ABM>KCHUS Tea.
N3mepenune cKkopoCcTy NPSIMOIMHEUHOT O JBUKEHUS.
HaGmronenue siBjeHs] THEPIIUH.
Habmronenune naMeHeHus: CKOpoCTH TP B3aMMOICHCTBUHU TEJL.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEII.
CrnoxxeHue cuil, HalpaBJIE€HHBIX 11O OHOM MPSMOI.

Jlabopamopnvie pabomul u onvimol

OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBFKCHUS (IIapHKa B KU IKOCTH, MOJICITH
AIEKTPUYECKOT0 aBTOMOOWIIS M TaK Jajee).

Omnpenenenue cpeHe CKOPOCTH CKOJBLKCHHS OpPYCKa HITH IIapHKa 10 HAKJIOHHOM
TUTOCKOCTH.

OnpenereHue MIOTHOCTH TBEPIOTO TEla.

OmnbITHI, IEMOHCTPUPYIOIINAE 3aBUCUMOCTD PACTsDKEHUS (IeopMaliuy) NPy >KUHBI
OT TMPUJIOKECHHON CHJIBI.

OTBITHI, AEMOHCTPUPYIOIITUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJILKEHHS OT Beca Telia
U XapaKTepa COMPUKACAIOLIMXCS TTOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, sKUAKOCTEN U ra3oB

JaBnenue. CrnocoObl yMEHBIICHHMS W YBEJIWYEHUS JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JIaBJICHUS ra3a oT o0bEMa, TemrepaTypsl. [lepenaya napneHust TBEPIALIMU
TeIaMu, JKUAKOCTAMM U razamu. 3akoH llackansa. IlHeBMaruueckue MallvHBL
3aBUCUMOCTh JaBJICHUS JKUJAKOCTH OT TiayOuHbL. ['mapocrarndeckuil mapajiokc.
CooOuratouuecst cocyapl. [ 'uapaBinyeckie MEXaHU3MBbl.

Atmochepa 3emmm u atmMocdepHoe pAaBieHHE. [IpUUMHBI CyIIECTBOBAHUS
Bo3aymHONW oOomoukn 3emumn. Onbit Toppuuenmnu. W3mepenne armocdepHOro



JIaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOro JNABJICHUS OT BBICOTHI HaJ] YPOBHEM MOPAI.
[Tpubops! 11 U3MepeHus: aTMoc(hepHOro JaBJICHUS.

JlelicTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BrITakuBaromas
(apxuMmenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBHCUMOCTH JABJICHUS Ta3a OT TEMIIEPATYPHL.

[Tepenaua naBneHUs KUAKOCTHIO U Ta30M.

Coob1aronuecs CoCy/Ibl.

I'mapasinueckuit mmpecc.

[IposiBnenue necTBuss arMoc()EepHOTo TaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOINICH CHUJIBI OT 00BhEMA MOTPYKEHHOW YacTH Tea |
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAKOIIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcioBue 1mnaBaHus TeN [UIABAHWE WM IOTPY)KEHUE Tell B 3aBUCUMOCTHU
OT COOTHOIIECHUS MIIOTHOCTEN TEJA U JKUAKOCTH.

Jlabopamopuwvie pabomvl u onvimol

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOJAE OT OOBEMA MOTrpY:KEHHOU
B JKAJIKOCTb 4aCTH Tela.

OnpenencHUe BBITAJKUBAKOUICH CHIIBL, JCHCTBYIOIIEW Ha TEJO, IMOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKHUBAIOIIEW CWIBI, JEHCTBYIOLIEW Ha TEJO
B KHUJIKOCTH, OT MAacCChl TEJIA.

OMBbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, TEUCTBYIOIIEH
Ha TeJIO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOM B KHUAKOCTh YAaCTH TeJa U OT IJIOTHOCTHU
YKUAJIKOCTH.

KoHcTpynpoBaHue apeoMeTrpa WIA KOHCTPYMPOBAHUE JIOAKH U OIpPENEIICHUE €€
IPY30I10AbEMHOCTH.

Pa3nen 5. PaboTa u MOIIHOCTD. JHEPTrUs

Mexanuueckas padbota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECH S
peruara. IlpumeHeHue mnpaBuia paBHOBECHsI pplyara K OJIOKY. «30JI0TOE IPABHIION
Mexanuku. KITJ] mpocteix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckas u noreHunaibHasa sHeprus. [Ipespamienue
OJTHOT'0 BUJ]a MEXaHUYECKOM SHEPTUU B APYTOM. 3aKOH COXPaHEHHU S SJHEPTUU B MEXaHUKE.

Jlemoncmpayuu
[TpuMepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol

Onpenenenre pabOThl CHJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHUM — Tela
M0 TOPU30HTATLHOW MOBEPXHOCTH.

HccnenoBanue yciaoBU paBHOBECHUS pblyara.



M3mepenne KI1J] HakITOHHOM TIJIOCKOCTH.
N3ydenune 3aKk0Ha COXpaHEHUSI MEXAHUYECKOU SHEPIUH.

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHUSA

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOEHUS BELIECTBA.
Macca u pa3zmepsl aTOMOB U MOJIEKYJT. OTIBITBL, MOATBEPKAAIOIINE OCHOBHBIE MMOT0KEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopgenu  TBEpAOro, JKUAKOIO U  Ta3000pa3HOr0 COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsiCHEHHUE CBOMCTB Ta30B, >KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOU Teopur. CMadnBaHue
Y KallWJUIAIPHBIE SBJICHUS. TeIIOBOE pacIiupEHNe U CKATHE.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEIIOBOTO JBHM)KEHHS YACTHLL.
Buyrpennsis sHeprus. CriocoObl M3MEHEHHs] BHYTPEHHEH SHEpPruM: TeIulonepenaya u
coBepiieHrne paboThl. Buasl Teruomepenayu:  TEIJIONPOBOAHOCTh, KOHBEKIIHS,
U3JIy4EHHUE.

KonnyectBo TensoTel. YaenbHas TEIIOEMKOCTh BewlecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOro OanaHca. [lnaBieHue m orBepaeBaHue
KPUCTAJUNTMYECKUX BEIIECTB. YJenbHas Teriora IuiaBieHus. [lapooOpa3oBanue u
koHaeHcaius. HWcnapenwe. Kumenue. VYaenbHas Temora napooOpa3oBaHUSL.
3aBUCUMOCTb TEMIIEPATYPHI KUTIEHHS OT aTMOC(HEPHOTrO JTABJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIUINBA. Y I€JIbHAS TEIUIOTa CTOPAHUS.

[Tpuniunel padots! TernoBbix asuratenei K11/ rennosoro asuratend. TemnoBbie
JBUTATEIIN U 3AIIUTA OKPYXKAIOIIEN CPEIbI.

3aKOH COXpAaHEHMS U ITPEBPALLECHHS SHEPTUH B TEILIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Hab6monenrie 6poyHOBCKOTO JBHKECHUSI.
Hab6monenne nuddysun.
Hab6mronenue siBeHnit cMauMBaHUS U KAl PHBIX SIBICHUM.
HabGnronenue TemioBoro pacmmpeHust Te.
V3MeHeHne [naBieHUs ra3a MpUd M3MEHEHWHW O00BhEMa W HArpeBaHUU WA
OXJIAXKICHUH,
[TpaBuna m3MepeHus: TEMIIEpaTyPHI.
Bune! Termmonepenaumn.
OxJtaXkIeHre TIPH COBEPIIICHUH PaOOTHI.
HarpeBanwe ripu coBepiiieHHH padOThl BHSIITHUMH CHJIAMH.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.
HaOnroienve kumeHus.
Habronenne moctossHCTBa TEMIIEPATYPHI IPH TUIABJICHUH.



Moienu TeII0BBIX ABUTATEICH.

Jlabopamophvie pabomul u onvimol

OnbITHI 1O OOHAPYKEHUIO ACHUCTBUS CHUII MOJIEKYJIIPHOT'O MIPUTSKECHUS.

OnbITHI IO BBIPAIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM MJIM caxapa.

OnpITHl 110 HAOJIOJACHHUIO TEIMJIOBOI'O PACHIMPEHMS Ta30B, KUAKOCTEH M TBEPABIX
TeJL

Onpenenenue AaBieHUs BO3AyXa B OaJIOHE LINpULIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHHs BO3/1yXa OT ero o0béma u
HarpeBaHUs WU OXJIAXKICHHUSL.

[IpoBepka ruUMOTE3bl JUHEMHOW 3aBUCUMOCTH JUJIMHBI CTOJIOMKA IKUJKOCTHU
B TEPMOMETPUUECKOMN TPyOKE OT TeMIepaTyphbl.

HaGmtonenrie u3smMeHeHus: BHYTPEHHEH SHEPTruu Tena B pe3yibTaTe TeIionepeadyu
¥ PabOTHI BHEIITHUX CHJL.

HccnenoBanue siBJieHUsI TEMJIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOW U ropsyei
BOJIBL.

OnpeneneHue KOJMYECTBA TEIUIOTHL,  MOJTYYEHHOTO BOJOM MpH TEIJIOOOMEHE
C HAarpeThIM METALUINYECKUM LWJINHIPOM.

Onpenenenne yaenbHOM TEINIOEMKOCTH BELIECTBA.

Hccenenosanue nponecca UCapeHus.

OnpeneneHne OTHOCUTEILHOM BIIAXKHOCTH BO3yXa.

Onpenenenune yaeapHON TEMIIOTHI IUIABJIEHUS JIbIA.

Pa3znen 7. dinekTpuyeckne ¥ MArHUTHBIE SIBJICHUS

Onektpuzauusa Ten. J(Ba pojxa dsieKTpUyYecKHX 3apsaoB. B3aumoneiictBue
3apsKEHHBIX TeN. 3aKoH KyrnoHa (3aBUCHUMOCTb CUJIbI B3aUMOJICHCTBUS 3apSyKEHHBIX TEJ
OT BEJTMYMHBI 3apsAJI0B U PACCTOSHUSA MEK/Y TE€JIaMu).

Onektpuueckoe Tmone. Hanpssk€HHOCTh  AnekTpuyeckoro mnons.  [IpuHuun
CYNEPHO3ULIHN 3JIEKTPUUECKHUX MOJIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn »nekTpuyeckux 3apsaoB. ODJIEMEHTAPHBIM JJIEKTPUUYECKHUN  3apsl.
Crpoenne aroma. IIpoOBOIHMKM M AUAJIEKTPUKHU. 3aKOH COXPAHEHUS 3JEKTPUYECKOrO
3apsja.

DNEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOr0 TOKa. McTouHMKN
MOCTOSIHHOTO TOKa. JIEHCTBUS SJEKTPUYECKOr0 TOKa (TEIIOBOE, XWMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B KUJIKOCTAX U razax.

Onektpuueckas uemnb. Cuina Toka. DiekTpuyeckoe HampsikeHue. ConpoTHBICHUE
IIPOBOJIHHKA. Y IEJIbHOE CONPOTHUBJIECHHE BEHIECTBA. 3akoH OMma g y4yacTka LEIu.
[TocnenoBaTenbHOE U APAIIIENBHOE COEAMHEHUE TPOBOIHUKOB.

PaboTta u MOILITHOCTB ANEKTPUUECKOro ToKa. 3akoH J[xxoyns—JleHna. Dnexkrpuueckue
[EMU ¥ MOTPEOUTENN SICKTPUUECKO dSHeprun B ObITy. KOopoTkoe 3amMbIKaHuE.

[TocTostHHbIE MarHuThl. B3auMojelcTBHE TOCTOSHHBIX MarHUTOB. MarHuTHOE
noje. MarHuTHOE moJie 3eMJIM U €ro 3HauYeHue IS KU3HU Ha 3emiie. OnbIT Ipcrena.



MarauTHoe 1oJi€ 3JICKTPUUYECKOTro ToKa. IIpuMeHeHue SJIEKTPOMAarHUTOB B TEXHUKE.
JleiicTBUE MAarHUTHOTO TIOJISl HA MPOBOJAHUK C TOKOM. DJIEKTPOJBHUTATEIb MOCTOSIHHOIO
ToKa. Mcmonb30BaHUE  BIEKTPOABHUTATENIEM B TEXHUYECKHX  YCTPOMCTBAX U
Ha TPaHCIOPTE.

Onbitel @Dapanes. SBneHune 3M€KTpOMAarHUTHOW WHAYKIWU. [IpaBuno Jlenua.
DnekrporeHepaTop. CrnocoObl MOJYUYEHUS! AJICKTPUUECKOW SHEPTUHU. DJICKTPOCTAHIIUU
Ha BO30OHOBJISIEMbIX UCTOYHUKAX YHEPTHUHU.

Jlemoncmpayuu
DJIeKTpHU3aIus Tel.
JIBa pojia 3EKTPUYECKUX 3apsIA0B U B3aUMOECUCTBUE 3aPS)KEHHBIX TEI.
Y CTpOUCTBO M JEHUCTBUE JIEKTPOCKOMA.
DnekTpocTaTudecKass MHAYKIIMS.
3aKOH COXPaHEHUS ANEKTPUUECKHUX 3aPsI0B.
[IpOBOTHUKY W TUSTIEKTPUKH.
MopnenupoBaHue CUIIOBBIX TUHUN 3JIEKTPUIECKOTO MOJIS.
HcToYHMKM TTOCTOSIHHOTO TOKA.
JIecTBUA 3JIEKTPUUECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJKOCTH.
["a30BbIl pa3psia.
N3mepenune cuibl TOKa aMIIepMETPOM.
H3MepeHne 3IIeKTprUYeCcKOro HAnPs)KEHUSI BOJIBTMETPOM.
Peocrar u MmarazuH conpoTHUBIIEHUM.
BzaumoneicTBre oCTOSIHHBIX MarHUTOB.
MoaenupoBaHre HEBO3MOXHOCTH Pa3ACICHUS MMOJOCOB MAarHUTA.
MoaenvpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarauTHoe 1oJie TOKa. DJIEKTPOMAarHuT.
JlelicTBHE€ MAarHMTHOIO T0JIs1 HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENH TTOCTOSIHHOTO TOKA.
HccnenoBanue siBiI€HUS 3JEKTPOMArHUTHOW UHAYKIIAH.
OnbiTel Dapajes.
3aBHCUMOCTb HalIpaBJIECHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOTreHEPATOP MOCTOAHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITH IO HAOJIOICHUIO JICKTPU3AIUMHU TN MHAYKIIMEH U TIPU CONIPUKOCHOBEHUH.
HccnenoBanne neicTBUS SIASKTPHUIECKOTO TIOJIS HA TPOBOJHUKH U TUDJICKTPHUKH.
COopka u mpoBepKa paboThI IEKTPUUECKOM IIEMU TOCTOSTHHOTO TOKA.
N3mepenue u peryiarpoBaHue CUJIbI TOKA.
N3mepenue u peryimpoBaHuE HATIPSIKEHUS.
HccrnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HIYIIETO  4Y€pe3  PEe3ucTop,
OT COTPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS HA PE3UCTOPE.
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OnbITE, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JJEKTPUUYECKOTO  CONPOTHUBIICHUS
IPOBOJAHUKA OT €r0 JJIMHBI, IJIOLIAIN ITONIEPEYHOI0 CEUEHUs U MaTepralia.

[IpoBepka nmpaBuiIa CI0KEHUS HAPSHKEHUN TIPU MOCIEA0BATEIBHOM COEAUHEHUN
JIBYX PE€3UCTOPOB.

[IpoBepka npaBuiIa 115 CUIIbI TOKA IPY MAPAJIIENBHOM COCINHEHUN PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UYILETO YEPE3 PEIUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIIIEMON HA PE3UCTOPE.

UccnenoBanne  3aBUCUMOCTM  CHJIBI  TOKa, MAYIIETO 4YEpe3  JIAMIIOUKY,
OT HAIPSKEHUS Ha HEH.

Onpenenenune KII/] narpesarernsi.

HccnenoBanne MarHuTHOTO B3aUMOAEMCTBHSI IIOCTOSIHHBIX MAarHUTOB.

W3ydeHne MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB MPU MX OOBEIMHEHUH U
pa3aencHu.

HccnenoBanue nerCcTBUS DJIEKTPUUYECKOT O TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBUSI KaTYIIKU
C TOKOM M MarHMTa OT CUJIbI TOKA U HAIIPABJICHUSA TOKA B KATYIIKE.

N3yuyenne nencTBrs MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydueHue padoThl 3JIEKTPOABUTATETIS.

N3mepenue KII/] anekTpoaBuraresibHOW yCTAHOBKHU.

OMBITHI 110 UCCIETOBAHUIO SIBIEHUS AJIEKTPOMArHUTHOM MHIYKLIMU: UCCIIEOBAHUE
V3MEHEHUW 3HAYECHUS U HAITPABIICHUS NHAYKIMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexanndeckue siBJIeHUSA

Mexannueckoe — nBuwxkeHue. MarepuanbHas — Touka. Cucrema  orcuéra.
OTHOCUTEBPHOCTh ~ MEXAaHWYECKOIO  JIBM)KEHHs. PaBHOMEpHOE  NPSIMOJIMHENHOE
nBmxeHue. HepaBHOMepHoe mnpsmoinHeHoe aBuwxkeHue. CpenaHss W MTHOBEHHAs
CKOPOCTb T€JIa IPY HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE MpsiMosuHeHoe JIBikeHne. CBOOOIHOE MajieHHeE.
Omnbrtel ['anmies.

PaBHOMepHOE nBMXKEHHE N0 OKpykHOcTU. [lepuog u dacrora oOpaleHus.
JIunelinas u yriioBasi CKopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHE.

[lepBoiii 3axkoH HproroHa. Bropoin 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHIUII CYyTIEPIIO3UIIMY CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHHUSI CKOJBXKECHUS, CHJA
TPEHHUS TIOKOSI, APYTUE€ BUIBI TPEHUS.

Cuna TSKECTU U 3aKOH BCEMUPHOIO TSATOTEHUS. Y CKOpEHUE CBOOOAHOrO MaieHHUs.
Jemxenue ninaner Bokpyr ConnHna. IlepBas kocmuueckas ckopocTb. HeBecoMocThs u
IIEPETPY3KH.
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PaBHoBecue MatepuasibHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOrO TeJa C 3aKPEIUIEHHOMN OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3Menenume wumnynbca. MMmynse cuiibl. 3aKOH COXpaHEHUsS
MMITyJIbCa. PEakKTUBHOE NBH)KEHUE.

Mexanunueckass pabota U MOUIHOCTb. PaboTa cUl TSKECTH, YNPYrOCTH, TPEHUS.
CBs3b sHepruu 1 padotsl. [loTeHnnanbHast SHEprus Tesna, HOJHATOro Ha/l HOBEPXHOCTHIO
3emun. [loTteHunanbHas 3Heprus cxkatou npyxuHsl. Kunernueckas sHeprus. Teopema
0 KHHETHYECKOM IHEPTUH. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTUH.

Jlemoncmpayuu

Hab6mronenre MexaHnuecKoro JBHKEHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUE TYTEH U TPACKTOPUM IBUKEHUS OAHOTO U TOTO K€ TeJila OTHOCUTEIBHO
Pa3HbBIX TEJ OTCUETA.

N3mepenne CKopoCTH U YCKOPEHUS TPSMOJIMHENHOT O JIBUKEHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBUKEHHS.

HaGnronenue qBruKeHus Tena 1Mo OKPY>KHOCTH.

HaGmonenne MexaHMYeCKUX SBJICHHUM, MPOUCXOASIIUX B CHCTEME OTcuéra
«Tenexka» npu €€ pAaBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO KaOUHETa
buzuk.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACCHI T€Ja U ICUCTBYIOIEH HA HErO CUJIBIL.

Hab6mroienre paBeHcTBa CUIT TTPU B3aUMOJICHCTBUU TE.

N3meHnenue Beca Teiia npyu yCKOPEHHOM JIBUYKECHUU.

[Iepenaua umiysbca npu B3aUMOJIECUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU NMPU B3aUMOJICHCTBUU TE.

CoxpaHeHue UMITYJIbCA TTPU HEYIPYTOM B3aUMO/ICVCTBUM.

CoxpaHeHre UMITYJIbCa MPU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HabGnronenune peakTMBHOTO IBH)KCHHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTUH MTPU CBOOOAHOM MaJCHUH.

CoxpaHeHHME MEXaHMYECKOW OJHEPrud TMpH ABWKEHHUM Tela TOoJ JCHCTBUEM

MPY>KUHBI.

Jlabopamophvie pabomul u onvimol

KoncrpynpoBanue TpakTa Jjisl pa3roHa U JAIbHEUIIETO PaBHOMEPHOIO JBHKEHUS
IIapuKa UIHA TEICKKH.

OmnpeneneHue CpelHEe CKOPOCTH CKOJNBbXEHHS OpycKa WM JBUYKEHUS IIapUKa
10 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOPEHUs Tesla MPU PaBHOYCKOPEHHOM JIBUKEHUU IO HAKJIOHHOU
IJIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTU MYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBH)KEHUHU
0e3 HaYaJIbHON CKOPOCTH.

[TpoBepka TumMOTE3Bl: €CIU MPH PaBHOYCKOPEHHOM JIBIDKEHUW 0e3 HadaabHOU
CKOpPOCTH TTYTH OTHOCSTCS KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TIPOMEKYTKH
BPEMEHU OJINHAKOBHI.
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HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUSI CKOJIBKEHUSI OT CUIIBI HOPMAJIbHOTO
JIABIICHUSI.

Onpenenenne ko3P hUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenre padOThl CHJIBI TPEHUS NP PABHOMEPHOM JBUKEHUM Teja
110 TOPU30HTAJILHON TTOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIIPYTOCTH MPH MOIBEME Ipy3a € HCIOIb30BAHUEM
HEMOJBUKHOTO U TIOJIBUXKHOTO OJIOKOB.

N3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue Kojie0aHusi U BOJHBI

Konebarensnoe nBmxeHne. OCHOBHBIC XapaKTEPUCTHUKU KOJICOAHWN: TEPHUOI,
4acTtora, amIuIMTyAa. MareMaTuyecKud W NPYKUHHbIA MasTHUKU. [IpeBpameHue
HHEPTUU MPH KOJIEOATEIILHOM JIBUKEHUU.

3aryxatonie kojebanus. BoiHykneHnHble koseOanus. Pe3onanc. Mexanunyeckue
BOJIHBL. CBOMCTBA MEXAaHMYECKHX BOJIH. [Ipo/onbHBIE M MONEpeYHble BOJIHBL. J[vHa
BOJIHBI U CKOpPOCTh €€ paclpocTpaHeHUs. MeXaHWM4eCKHe BOJIHBI B TBEPIOM TEIE,
CEHCMUYECKUE BOJIHBL.

3Byk. ['poMkocTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. HMHOpa3Byk u
YIIbTPa3BYK.
Jlemoncmpayuu

Habmonenue konebanuii Tel moj 1eiCTBUEM CHJIbI TSKECTH U CHIIbI YITPYTOCTH.

Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabmroieHrie BEIHYKICHHBIX KOJI€0aHUN U pe30HaHca.

PacnpocTpaneHue npoaoabHbBIX U TONEPEUHBIX BOJIH (HA MOJIEIN).

HabGmronenne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKUI PE30HAHC.

Jlabopamophvie pabomul u onvinol

OnpeneneHue 4acToThl ¥ Meproa KoJeOaHUl MaTEMAaTUHYECKOTO MasgTHUKA.

OmnpeneneHue 4acTOThI U MEpUOia KOJEOAHUM MPY>KMHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Tiepuojia KojJeOaHui MOJBEIIEHHOTO K HUTHU Tpy3a
OT JJIMHBI HUTH.

HccrnenoBanne 3aBUCMMOCTH TE€pUOJA KOJEOaHWM MNPYKMHHOTO MasTHHKA
OT Macchl Ipy3a.

[TpoBepka He3aBHCUMOCTH Nepuoia KosiebaHuil rpy3a, MOJBEHIEHHOIO K HUTH,
OT Macchl Tpy3a.

OmnbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpUOAA KOJIEOaHUM MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.

N3mepenune yckopeHusi CBOOOIHOTO TaICHHMS.

Pa3nen 10. DiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATrHUTHBIE BOJIHBI
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DJIEKTPOMAarHuTHOE ToJIE. DIIEKTpOMarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOMArHUTHbIX  BoJH. [llkama  siekTpoMarHUTHBIX BOJH. lcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas rpupoaa csera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomaHOBBIE CBONCTBaA CBETA.

Jlabopamophvie pabomul u onvimol
W3ydeHne CBOKCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHIILHOTO Telle(hoHa.

Pa3znen 11. CBeToBble siBJICHUSI

JlyueBas mopenp cera. Mcrounuku cBera. [IpsiMonmHelHOE pacrpocTpaHeHUE
ceera. 3armeHuss ComHua u JlyHel. Otpaxenue cBera. Ilmockoe 3epkaiio. 3akoH
OTpa)KEHHMsI CBETA.

[Ipenomnenne cBeta. 3akoH mperaoMiieHuss cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. VCnonb30BaHUE IMOJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xop nyueit B nunH3e. Onrtuueckas cuctema ¢oroamnmnapaTa, MUKPOCKONA U
Teneckona. ['na3 kak onruyeckas cucrema. bim3opykoCcTs M JATbHO30PKOCTb.

Paznoxxenne 6enoro csera B criekTp. OnbiTel HetoToHa. Cli0XKEHHE CIEKTPATbHBIX
1uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMOnMHENHOE pacIpOCTPAHEHUE CBETA.
OtpaxeHue cBeTa.
[Tomyuenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue caera.
OnTuyeckuii CBETOBO/.
Xop ydel B coOuparoiie JuH3e.
Xoz 1y4yen B pacCenBarOLEH JIMH3E.
[Tonmydyenre n300pakeHUI C TOMOILBIO JINH3.
[Tpunuun aevictBus GoToarnnapara, MUKPOCKOINA U TEIECKOIA.
Monens rinasa.
Paznosxenue Genoro ceera B CHEKTP.
[Tommydenue 6enoro cBeTa MpM CI0KEHUH CBETA PAa3HBIX LIBETOB.

Jlabopamophvie pabomul u onvimol
HccrnenoBanne 3aBUCUMOCTH yTiia OTPaKEHHUSI CBETOBOTO JIyda OT YTJia MaeHHs.
N3ydenune xapakTepucTUK U300pakeHHs TIPeIMeTa B IIJIOCKOM 3epKajle.
HccnenoBanne 3aBUCUMOCTH yTJia MPEJIOMIICHHUS CBETOBOTO JTy4a OT yriia MaieHus
Ha TPAHUIIE «BO3TYX—CTEKIIO».
[TonyueHnue n300paskeHUM C MTOMOILBbIO COOMPAIOIIEH JTUH3HI.
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Omnpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKON CHIIbI COOMpAIOIEH JTUH3HI.

OMnBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnbITHl TTO BOCTIPUSATHIO I[BETA MPEIMETOB MPU WX HAOIIOJCHUU Yepe3 I[BETOBBIC
(bUIBTPBL.

Pasznea 12. KBauroBble iBJIeHUSA

Oneitel Pesepdopna m mnnanerapHas monens aroma. Mogens aroma bopa.
Hcnyckanue u ornomeHue ceeta atoMoM. KBaHThl. JInHEHYaThie CIIEKTPBI.

PannoaktuBHOCTh. Ab(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTIO sipa.
Hyknonnas monens aromHoro sapa. M3oronsl. PaguoaktuBHbie npeBpaiieHus. [lepuon
nojypacnazga aTOMHBIX SIAEP.

SnepHbie peakuu. 3aKOHBI COXpPaHEHUS 3apsI0BOI0 U MacCOBOI'0 YMCEN. JDHEPrus
CBSA3M aTOMHBIX sjep. CBs3b Macchl M DHEpPruM. Peakuuu CUHTE3a U JEJICHUS sIep.
Hctounnku sHeprun CoiHLa v 3BE31I.

Snepnas osHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX H3IYyYEHMM Ha JKHUBBIC
OpraHu3MBbl.

Jlemoncmpayuu
CrexTpbl U3Ty4EHUS U TOTJIOMIEHUSI.
CrekTpsl pa3IMYHBIX Ta30B.
CnekTp Bogopoa.
HabGmronenue TpekoB B kamepe Bunbcona.
Pabota cu€Tunka MOHM3UPYIOMINX U3Ty4EHUH.
Perucrpanus uznydeHust IpupoaHbIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopmvie pabomol u onvimol

HaGnroneHue CIUTONTHBIX W JIMHEHYAThIX CIICKTPOB U3 TYICHHUS.

HccnenoBanue TPEKOB: M3MEpPEHUE DHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhotorpadusim).

W3mepeHue paanoakTuBHOTO (hoHa.

IHoBTOpUTEIBbHO-00001IIAO I MOTYJIb

[ToBTOpUTEIHHO-0000IIAIONITUH MOAY/Ih TPEIHA3HAYCH [JISI CHUCTEMATHU3AlNH |
0000IICHUSI TPEIMETHOTO COACP)KAHUS M ONbITa JACATEILHOCTH, MPUOOPETEHHOTO
Ipy W3y4EeHUW BCEro Kypca (GU3WKW, a TakKe [JIs IOJATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMEeHY 0 (Pu3HKe I 00yJaromuXxcs, BRIOPABIITUX 3TOT yU4eOHBIN
MpEeIMET.

[Ipy u3ydeHUU JaHHOTO MOIYJIS PEATM3YIOTCA W CHUCTEMATU3UPYIOTCS BHUIbI
JEATeIbHOCTH, Ha OCHOBE KOTOPBIX OOCCIEUMBACTCS JOCTHIXKEHHE IPEAMETHBIX H
MeTanpeIMEeTHBIX TJIAHUPYEMBIX pe3yJIbTaTOB o0yueHus, dhopmupyercs
€CTECTBEHHO-HAy4YHass T'PaMOTHOCTh. OCBOCHME HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUH TIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSACHATH (PU3HUCCKUE SIBICHUS,
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IIPUMEHSIS TIOJIyYCHHBIE 3HAHWSA, pPEIIaTh 3aJadyd, B TOM YHCJIE KAaYECTBEHHBIE H
DKCIIEPUMEHTAIILHBIE.

[TpuHIMNIMANBHO AEATEIIBHOCTHBIM XapakTep JAHHOTO Ppa3Aeiia PeaaInu3yeTcs 3a CUET
TOT'0, YTO 00 YUaIOILIUECS BBITOJHAIOT 3a/1aHNUs1, B KOTOPBIX UM IpeAJaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM PACIIO3HABATH U HAYYHO OOBSICHATH (PU3NUYECKUE
SIBJICHUS B OKPYKAIOIIEW NPUPOJE U TOBCEIHEBHON KU3HU;

MCIOJIb30BaTh HAyYHbIE METObI UCCIEA0OBAHUS (PU3NUECKUX SBJICHUM, B TOM YHCIIE
JUIS1 TPOBEPKU TUIIOTE3 U MOJYUYECHHS] TEOPETUUECKUX BBIBOOB;

OOBSCHATH HAay4YHbIE OCHOBBI HauOojiee BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HaIllpUMeEp, IPAKTHUYECKOTrO MCIIOIb30BAHUSA Pa3JIMYHBIX HMCTOYHHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJOB
DHEPIUH.

16



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenne ¢u3mkun Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HaIPaBJICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

JIMUHOCTHBIE PE3YJIBTATDBI

B pesynprare uzyuenus (pusuku Ha ypOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
y o0yuarornierocst 0yayt copMUpPOBaHbI CIICAYIOIINE TUIYHOCTHBIE PE3YJIbTAThl B YaCTH:

1) naTpHOTHYECKOr0 BOCTIUTAHMSI:

NPOSIBJICHHE WHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM
(bu3uYeCKON HAYKH;

[ICHHOCTHOE OTHOIICHUE K JOCTH)KCHUSM POCCHICKUX YIEHBIX-(DU3UKOB;

2) rpakIaHCKOT0 M TYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTHBHOMY YyYacCTHIO B OOCYXICHHH OOIIECCTBEHHO-3HAYMMBIX
U OTUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
busuKy;

OCO3HAaHHUE BAKHOCTH MOPATHHO-3THUECKUX ITPUHIIAIIOB B ACATEIHHOCTH YIEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHMS :
BOCIIPUSATHE OCTETHYECKUX KadecTB (DM3MUYCCKONW HayKu: €€ TapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IeHHOCTH HAYYHOI' 0 O3HAHUS

OCO3HAHUE LIEHHOCTH (PU3MYECKOM HAyKHd KaK MOIIHOIO WHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHs TEXHOJIOTHUM, BAXKHEHIIIEH COCTABIIIOLIEH KYIbTYPBI;

pa3BUTHE HAydyHOM JHOOO3HATEIbHOCTH, HWHTEpeca K HCCIENOBATEIbCKOM
NEeATENBHOCTH;

5) dopmMupoBaHus KyJbTYpPHbI 310POBbSI H IMOIMOHATIBHOT0 0JIArOMOTYYHs:
OCO3HAaHUE LEHHOCTH  Oe3omacHOro obpa3a JKM3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TMpaBUJI O€30MaCHOrO MOBEJACHUS Ha TPAaHCIOPTE,
Ha J0porax, € 3JEKTPUYECKUM U TEIUIOBBIM 000PY/IOBAHUEM B JOMAIHUX YCJIOBHSIX;
c(OpMUPOBAHHOCTh HaBbIKA pedeKcru, MPU3HAHUE CBOETO IPaBa Ha OUIMOKY U
TaKOI'o e IpaBa y Apyroro 4eioBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

aKTUBHOE YYacTHE B PCEIICHUM MPAKTUYECKUX 3amad (B paMKax CEeMbH,
o0pa3oBaTeIbHONW OpraHU3allMK, TOpOoJa, Kpas) TEXHOJOTMYECKOW U COLUAIBHOU
HaIPaBJICEHHOCTU, TPEOYIONTUX B TOM YHUCIE U (PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTUUYECKOMY U3YUEHHUIO MpodecCcuit, CBI3aHHbIX C (PU3UKOM;
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7) 3K0JI0r14eCKOro BOCIIATAHMSA:

OpUEHTAIIMSl Ha MpUMEHEHUE (PU3MYECKUX 3HAHUU JJIsl PEIICHUs 3a/1ad B 00JacTH
OKpY>KaroIel cpeibl, INIAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOXHBIX MOCIEACTBUI
JUUISL OKPYXKAIOLIEH CPEIbI;

OCO3HaHHUE TI00ANBHOI0 XapaKTepa 3KOJOTMYECKUX TPOOJIEM U ITyTEeH UX PEILICHUS;

8) ananTanuy K H3MEHSIOIUMCSI YCJIOBHAM COIMAILHOM U MPUPOTHON CPebl:

NOTPEOHOCTh BO B3aMMOCHCTBUU NPHU BBINOJHEHUU HCCIENOBAHUI M MPOEKTOB
(bu3nuecKol HalpaBIE€HHOCTU, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO e TEIbHOCTH;

noTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIe POPMYIUPOBATH UJIEH,
MOHATHUS, TUIIOTE3bI O PUINUECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Je(PULUNUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTh
busuKy;

IUIAaHUPOBAHUE CBOEIO Pa3BUTHUA B NMPUOOPETEHHUU HOBBIX (U3MYECKUX 3HAHUM;

CTpPEMJICHUE aHAJIM3UPOBAaTh W BBIABIATH B3aMMOCBS3U IMPHUPOABI, OOLIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIIOIb30BAaHUEM (PU3NUECKUX 3HAHMIA;

OLICHKAa CBOMX JIEMCTBUN C YYETOM BIIMSIHUS HA OKPYXKAIOLIYIO CPENY, BOSMOXHBIX
ri100aabHBIX MOCICICTBHM.

METAIIPEAMETHBIE PE3YJbTATDI

B pesynpTaTe OCBOEHHS MporpamMMmbl MO (QHU3MKE HA YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHusi y  oOywatomierocas  OyayT  chOpMHUpPOBaHbI  METalpPEIMETHbBIC
pe3ynbTaThl, BKJIIOYAIOIIAE TI03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC EHCTBUS,
KOMMYHUKATUBHBIC YHUBEPCATIbHbIC yU4eOHBIE JCHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC
yueOHbIE IEUCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE IEHCTBUS
ba3oBble oruyeckue 1edcCTBUS:

BBISIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB (SBICHUN);

yYCTaHABJIMBATh  CYIICCTBEHHBIM  TPU3HAK  KJIAaCCH(UKAIMK,  OCHOBAHUS
Tt 000OIICHHS U CPABHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B pacCCMaTpPUBAaEMbIX (haKTax, TaHHBIX
Y HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;

BBISBJISTh MIPUYUHHO-CIICACTBEHHBIC CBSI3U NPHU U3YYCHUH (PH3NUYECKHUX SIBICHUHN U
MPOIIECCOB, JENaTh BBIBOABI C WCIOJb30BAHUEM JEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBSI3SIX (DU3NUECKUX BEIMYUNH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO perieHus: yd4eOHOM (M3MYecKoi 3aaadu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEIICHUS, BLIOOP HanOoIee MOAXOSIIET0 ¢ YIETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).
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Bba3oBble ucciaenoBarejnbckue AeiiCTBUSA.

UCIIOJIb30BaTh  BOMPOCHI KAaK  HUCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS;

MPOBOJIUTh MO CAMOCTOSITENIbHO COCTaBIEHHOMY IUIAHY ONBIT, HECIOKHBIN
bu3nyecKuii  SKCIIEPUMEHT, HEOOJBIIOE UCCIe0OBaHNEe (PU3UUECKOTO  SIBICHUS,

OLICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAIIHIO, TOTyYEHHYIO B X0J1€
UCCIIEI0BAHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYIUPOBATH OOOOIIEHUST U BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOT O HAOJIOICHM S, OTBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JajibHeiIee pa3BUTHE (U3UYECKUX IPOIIECCOB,
a TaK)Ke BBIABUTATh TPEANOJIOKEHUS OO0 WX pa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Padora c undopmanueii:

OPUMEHATh pa3JIMYHblE METOAbl, HMHCTPYMEHThl M 3alpoChl IpPU TIOUCKE
U 0TOOpe MH(pOpPMAIMK WM JaHHBIX C YYETOM IpPEJIOKEHHONW y4eOHON (pu3nuecKoin
3aj1auu;

aHATM3MPOBaTh, CUCTEMATU3UPOBaTh M  HHTEPHPETUPOBATH  HMH(POPMAIIHIO
pa3IMYHbIX BUJOB U (JOPM IPE/ICTABIICHUS;

CaMOCTOSITEJIbHO BBIOMPATHh ONTHUMANIbHYIO (hOPMY IpEICTaBIECHHs] HHPOPMALUU U
WUTIOCTPUPOBATh pPEIIaeMble 33/a4d HECIIOKHBIMH CXEMaMHM, AvarpaMMaMH, HWHON
rpaduKoil 1 X KOMOUHAIUSIMH.

KomMMyHuKaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIE JeCTBUS:

B X0/ie OOCyXJeHusi y4eOHOro marepuala, pe3yJbTaToB JIA0OOPAaTOPHBIX pabOT
U TIPOCKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOW TEeMBlI M BBICKAa3bIBAThH
u7ey, HaleJICHHbIE Ha pelIeHHE 3aJadyd U MOoJJepXKaHhe OJaroxkenaTelbHOCTH
0OI1IeHNS;

COTMOCTABIISITh CBOM CYXKIEHHUS C CYXICHUSMH JAPYrMX YYaCTHUKOB JUANIOTa,
OOHapyKMBATh Pa3IUyUe U CXOJCTBO MMO3ULUH;

BBIPAXKaTh CBOIO TOUKY 3pPEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATH PE3yJbTaThl BBITOJIHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TTPOEKTA).

MOHUMATh U MCTIOJIb30BaTh MPEUMYILIECTBAa KOMAaHIHOM U MHANBUIYAJIbHON pabOTHI
IPU pEelIeHUH KOHKPETHOU (PU3NYECKON TPOOIEMBL;

OPUHUMAThH II€JI1 COBMECTHOM JESATENIbHOCTHU, OPraHU30BBIBaTh JCHCTBUS MO €€
JOCTHKEHMIO: PAaCHpelessiTh POM, 00CYX/1aTh IMPOLECCHl U Pe3ylbTaThl COBMECTHOU
paboThI, 06001IaTh MHEHUSI HECKOIBKUX JIFOJICH;

BBINOJIHATH CBOIO 4acTh PabOThI, JOCTUrasi KAUYECTBEHHOI O pe3yjbTaTra IO CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUSI C IPYTMMHU YI€HAMH KOMaH/Ibl;

OLIEHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOWMH MTPOAYKT MO KPUTEPHUSM,
CaMOCTOATEIHHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBHSL.
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PeryasitTuBHbIe YHHBepCaJbHble Y4eOHbIC HeiCTBUS
Camoopranusanus:

BBISIBJISITh MIPOOJIEMBI B JKU3HEHHBIX W YUE€OHBIX CHUTYalUsiX, TPEOYIOIIUX
JUTSI perieHust (GU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOIXOAAX MPUHSITHUS PEIICHUN (MHIUBUYaTbHOE,
MPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PELICHUN TPYIINON);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHUs] (PU3NIECKON 3aauu WM TUIaHa
UCCIICZIOBAHUA C Y4YETOM HMEIOIIUXCS PECYypcOoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH MPEIJIara€Mbl€ BApUAHTHI PEIICHUN;

Jienath BEIOOp ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII NHTEJIJIEKT:

NaBaTh AJCKBAaTHYKO OLIEHKY CHUTyallMM M IIpe[ulararb IUIaH €€ W3MEHEHUs,

OOBSACHATHh NMPUYUHBI JOCTUKEHUS (HETOCTUKEHUS) PE3YJIbTATOB AECSATEIbHOCTH,
JIaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTH (B TOM UYHCIE B XOJ BBIIOJIHEHHUS
(bu3MUecKOoro HCCIEAOBaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOATENLCTB,
W3MEHUBIINXCS CUTYaI[UH, YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIBTATA LIEH U YCIOBUSAM.

CTaBUTh c€0s Ha MECTO JPYroro 4eloBeKa B XOJA€ CIOpa WIM JUCKYCCUU
Ha HAYYHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIOro.

IpU3HaBaTh CBOE MpPaBO HAa OWIMOKY NpU peUuIeHHH (PU3MYECKUX 3a1ad WIn
B YTBEPXKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7 kjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXKaTh COPMUPOBAHHOCTH Y OO YHaAIOIMIUXCS YMEHUM:

WCIOJIb30BaTh TOHATHSA: (U3MUECKHE W XUMUYECKHE SIBJICHHS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, CAMHUIBI (M3MUECKUX BEIMYWH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUSA BellecTBa (TBEpHOE, KUIKOE, ra3000pa3HOE), MEXAaHUYECKOE
JIBI)KEHUE  (paBHOMEPHOE,  HEpPaBHOMEPHOE,  MPSIMOJIIMHEHHOE),  TpaeKTopus,
paBHOAEWUCTBYIOIIAsE cui, JAedopmanus (ymnpyras, IUlacTUYecKasl), HEBECOMOCTb,
COOOIIIAOIINUECS COCY/IbI;

paznuyath sBleHus (quddys3usa, TEmIoBoe JBUKEHHE YaCTUIl BEIECTBa,
paBHOMEpHOE JIBUKEHUE, HEPABHOMEPHOE JBIKCHHUE, UHEPIIMS, B3aUMOJICUCTBUE TE,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBhIO BpalllEHMs, Iepeaada JaBICHUS
TBEPABIMU TEJIaMU, XUIKOCTAMHU M Tra3amu, aTMochepHOe JaBicHUE, TJIaBaHHUE Tel,
MIPEBPAIICHUS MEXaHUYECKOW HDHEPruu) MO OINMHUCAHUIO WX XapaKTEPHBIX CBOWCTB H
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MYECKUX SBJICHUH B OKpY)KarolIEeM
MUpE, B TOM Yncie (U3NUECKUE SBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3INYHBIMU
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CKOPOCTSIMA B KMBOW M HEXWBOW IMPUPONE, NEUCTBUE CHIIBI TPEHUS B IPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(EpPHOro AABJICHUS Ha XUBOW OpPraHu3M, IJIaBaHHE pbIO,
pblYard B TeJE YeNOBEKa, MPU 3TOM NEPEBOAUTHh MPAKTUUYECKYIO 337ady B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKU) (PU3UUYECKUX SIBICHUM;

ONKCHIBaTh M3YYEHHbIE CBOWCTBA Tel M (PU3NYECKHE SBIEHUSA, HCHOIb3Ys
¢dbu3uYeckre BEJIMYMHBI (Macca, 00bEM, IOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CpenHsis CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSXKECTH, BEC TeJla, CUjla TPEHUs, aBJICHUE
(TBEpOro Tenma, XUIKOCTH, rasa), BBITAJIKMBAIOUIAs CHUJIa, MEXaHuueckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TOJE3HOro JeHCTBUS
MEXaHMU3MOB, KMHETHYECKasi U MOTEHIMalbHAs SHEPrusi), MpH ONHCAHWUU MPABUILHO
TPaKTOBaTh (PM3UYECKUN CMBICI HUCIOJIB3YEMbIX BEJIMUMH, UX O003HAYEHUS U €IUHUIIBI
¢u3nyecKux BETUYMH, HAXOAWUTHb (POPMYINBI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO
BEJIMYMHY C JPYTMMU BEIMYMHAMH, CTPOUTHh TpaUKHM H3y4EHHBIX 3aBUCUMOCTEHN
(bu3MUEeCKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SIBICHUSI U MPOILIECCHI, HCHOJIb3Ys
IpaBWia CIOXKEHUs cuil (BIOJIb OAHOW MpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBuiIO paBHOBECHS pbryara (0JI0Ka), «30J10TO€ MPaBUII0» MEXaHUKH, 3aKOH
COXPAHEHMSI MEXaHUYECKOW 3HEpruM, NpU ATOM JaBaTh CIOBECHYI (DOPMYIUPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTUUYECKOE BHIPAXKECHHUE;

OOBSACHATH (DU3MYECKUE SIBICHHSI, MPOLECCHl M CBOWCTBA TEJl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2 JOTrMYECKUX MIaroB
C omopoit Ha 1-2 U3ydEeHHBIX CBOMCTBA (DU3MUECKUX SBICHUM, (PU3HMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarbk pacyéTHble 3a7ayu B 1—2 JeHCTBUS, UCHOJNB3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3314l 3alMChIBATh
KpaTKOE€ YCIJIOBUE, MOJCTaBIATh (PU3MYECKHE BETUYMHBI B (POPMYJbl M MPOBOIUTH
pacu€Thbl, HAXOUTh CIIPABOYHBIE JaHHBIE, HEOOXOIMMBbIE JIJISl pEIICHHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJY4E€HHON (PU3UUeCKON BETUYNHBI,

pacrno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PUINYECKUX
METOJOB, B OIKHCAaHUU WCCIECIOBAHUS BBIICIATH IMPOBEPAEMOE MPEAIOIOKEHUE
(rumotesy), pa3inyaTh U HHTEPIPETHPOBAThH NOJYUYEHHBIN pe3yiIbTaT, HAXOIUTh OIINOKH
B XOJI€ OIIbITA, /I€JIaTh BBIBOJBI IO €T0 pe3yJIbTaTaMm;

IPOBOJMTH OIBITHl IO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WM (DPU3UUECKUX
CBOMCTB Tel: (POPMYIMPOBATH MPOBEPSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 PEAJIOKEHHOr0 000PYAOBAHHUS, 3alIUCHIBATh X0/ ONBITAa U (POPMYIHPOBATH BHIBO/BI;

BBITOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaCChl Tela, 00bEMa, CUIIbI
U TEeMIIepaTyphl C MCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX NpUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YU4ETOM 3a/IaHHOU a0COIOTHOM MOTPEITHOCTH U3MEPEHHUIA;

MIPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMUUHBI OT JPYTron
C UCITOJIb30BAaHUEM IPSIMBIX H3MEPEHHM (3aBUCUMOCTH ITYTH PABHOMEPHO ABUXKYILErOC
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Telna OT BPEMEHU JIBM)KCHMS Te€Ja, CUJIbI TPEHUs CKOJIBKEHMsI OT Beca Tella, KayecTBa
00pa0OTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIbI TpPEHUs OT IUJIoUaau
COIPUKOCHOBEHUS TEJI, CUJIbl YIPYTOCTH OT YJUIMHEHUS NPYKUHBI, BBITAIKUBAIOIICH
CWIbl OT O00bEMa MOrpYyKEHHOM dYacTW Teda M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHCHUMOCTH OT MJIOTHOCTH TE€JIa, OT MIYOUHBI, HA KOTOPYIO OTPYKEHO TEJO, YCIOBUM
IUIaBaHMS TN, YCIOBUN PaBHOBECHUS pbhlyara M OJIOKOB, Y4aCTBOBAaTh B IJIAHUPOBAHUU
y4e0HOr0 HCCIeI0OBaHus, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIeAys
NPEIJIO)KEHHOMY  IUIaHy, (UKCUpPOBaTh pPe3yJbTaThl IOJTYYEHHOM 3aBHCHUMOCTHU
(¢u3nYecKuX BEIMYMH B BUJE MPEIJIOKEHHBIX TAOIUI] U TPapuKOB, J€NaTh BBIBOJAbBI
0 pe3yibTaTaM UCCIIEOBaHUS;

IPOBOJUTH KOCBEHHbIE M3MEpEeHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
XKUJKOCTH M TBEPIOrO TENa, CHUJIAa TPEHUS CKOJIBKEHHUs, JaBICHHE BO31yXa,
BBITAJIKMBAIOILAs CUJIA, IEHCTBYIOIIAsl HA TOTPYKEHHOE B )KUIKOCTh TEJO, KO3 PUIIMEHT
MOJIE3HOT'0 JEMCTBUSI IPOCTBIX MEXAHU3MOB), CIENYs IPEAJIOKEHHON MHCTPYKIMU: MTPU
BBINIOJIHEHUN W3MEPEHUN CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIATH
3HAYEHNE NCKOMOM BEIVYHHBL;

coOMoiaTh TMpaBWiIa TEXHUKH Oe30macHOCTH MpH paboTe ¢ Ja00paTOPHBIM
000py/I0BaHUEM;

yKa3bIBaTh TNPUHIUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, phluar, MOJBUKHBIA U
HETOJBUKHBIN OJIOK, HAKIIOHHAS! TJIOCKOCTH;

XapaKTepU30BaTh MPUHLMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C OMNOpPOM Ha HMX omucaHusi (B TOM YHCIE: MOALIMIHHUKHU, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIUYECKUNA MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIIONIb3Yysl 3HAaHUS O CBOMCTBAaX (PU3UUYECKUX SIBICHUH U HEOOXOIMMBIE
¢duznyeckue 3aKOHbl ¥ 3aKOHOMEPHOCTH;

OPUBOAUTH MPHUMEPHl (HAXOAUTh HWH(GOPMAIMIO O MpHUMEpax) MHPaKTHUYECKOTO
UCTOJBb30BaHUs (PU3MUECKUX 3HAHMM B TOBCEAHEBHOW >KM3HH M OOecredeHus
Oe3omacHOCTH NpU OOpallleHuu ¢ NOpudopaMu M TEXHUYECKMMM YCTPOMCTBAMH,
COXpaHEHUS 370POBbs U COOJIIOIEHUS] HOPM SKOJIOTMYECKOT0 MTOBEACHUSI B OKPYKAIOLIEH
cpexne;

OCYILLECTBJISITh OTOOpP MCTOYHMKOB HMH(poOpManuu B MHTEpHETE B COOTBETCTBHU
C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOILIUXCS 3HAHUI U MYyTEM CpaBHEHUS
pa3IMYHbIX UCTOYHUKOB BBIJIEISATH HHPOPMALMIO, KOTOPAs SBISAETCS MPOTUBOPEUYMBOM
WJIU MOXKET OBITh HEOCTOBEPHOIA;

UCIOJIb30BaTh TMPU BBIIOJHEHUH YYE€OHBIX 33JlaHUid  HAaYYHO-TIOMYJISIPHYIO
auTepatrypy (U3NYECKOrO COACpP)KAHMS, CIPABOYHBIE MaTepuaibl, PECypChl CETH
Wutepner, Biagerp npuéMaMu KOHCIEKTUPOBAHMS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIIMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 WCTOYHHUKOB HMH(pOpMALMU (PUINYECKOTO COJEPXKaHUS, B TOM YHUCIE MyOJIUYHO

22



JieNlaTh KpaTKUe COOOIIEHMsI O pe3yJbTaTax IMPOEKTOB MM Y4eOHBIX HCCIETO0BaHU,
IIPU 3TOM TPaMOTHO MCIOJIb30BaTh M3YUYEHHBI MOHATUHHBIN anmapar Kypca (U3UKH,
COIIPOBOXKATh BBICTYILJICHUE IIPE3CHTALUEH;

IIPY BBIMOJIHEHUH Y4E€OHBIX MPOEKTOB U HUCCIEOBAHUN pacipeaesaTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBUH C ITOCTABICHHBIMU 3aJ]a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IJIaHa
JCICTBUM, aJleKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIaJ B JAEATENHOCTb T'PYIIIHI,
BBICTPaBATh KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPY/KAIOIIUX.

K koHiy oOydyeHust B 8 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yUAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HBIE Tela,
HACBIILICHHbBIN 1 HEHACBILLEHHBII Nap, BIaXKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS
DHEPIUs, TEIJIOBOU JIBUTATEIIb, JIEMEHTAPHBIN IJIEKTPUYECKUH 3apsill, dJIEKTPUUECKOE

I10JIE, IPOBOJHUKH U IUDJICKTPUKH, IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T0JIE;

pa3nuyath SBICHUS (TEIJIOBOE PACIIMPEHHE U CKATUE, TEIUIONEpenaya, TEMIOBOE
PaBHOBECHE, CMAauMBaHUE, KaNWULIPHBIE SBJICHUS, HWCIIAPEHHE, KOHICHCALUS,
IUIABJICHHUE, KpUCTaJUIA3aLM (oTBEpIEBaHUE), KHIICHHE, TerJIoneperaya
(TeIUIONPOBOAHOCTh, KOHBEKIIUS, H3IYYEHHUE), AJIEKTpHU3aLUsl Tell, B3aUMOACHCTBUE
3apsAIOB, JEHUCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aMMOJCHCTBUE
MarHuTOB, JEHCTBHE€ MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIMS) 10 ONUCAaHUI0O UX XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh NPOSBICHHE H3YYEHHBIX (DU3MUECKUX SIBICHUNH B OKpYXKAIOLIEM
MHUpE, B TOM 4ucie (U3MUECKUE SIBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSXKEHUE U
KaWUBIPHBIE SABJIEHUS B IPUPOAE, KPHUCTALUIBI B mpupoae, usnydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE POCHI, TymMaHa, WHEs, CHEra,
AJIEKTPUUECKUE SIBIEHUS B aTMOC(hEpe, JIEKTPUUECTBO XKUBBIX OPraHU3MOB, MATHUTHOE
noje 3emid, Ipeid MmoarcoB, posib MAarHUTHOTO MOJIS IS KU3HU Ha 3emiie, MOJISpHOe
CUSIHUE, MpU 3TOM IMEPEBOAUTH MNPAKTHUYECKYIO 3aJadyy B Y4YEOHYI, BBLICIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUYECKUX SIBICHUN;

OIMCBHIBATh HM3YYEHHBIE CBOWCTBA TE€l U (PU3MYECKHE SBJICHUSA, HCIONb3Ys
¢usnyeckue BEIMUYUHBI (TeMIeparypa, BHYTPEHHsISI SHEPrHusi, KOJMYECTBO TEMJIOTHI,
yIelbHas TEIUIOEMKOCTh BELIECTBA, YJAEJbHAs TEIUIOTA IIABJICHHUS, yAENbHAs TEII0Ta
napooOpa3oBaHusl, yJeJdbHAs TEIUIOTa CrOpaHusl TOIUIMBA, KOA(D(HUIMEHT IMOJIE3HOrO
JEMCTBUS TEIUIOBOM MAIIVHBI, OTHOCUTEIbHAS BIIAXHOCTH BO3/1YyXd, JJIEKTPUYECKUU
3apsj, CUJIA TOKA, dJIEKTPUUECKOE HANPSIKEHNUE, COTPOTUBIICHNE MPOBOIHUKA, YIEIbHOE
COIPOTUBJICHHE BEILECTBA, Pa0OTa U MOLIHOCTh JEKTPUUYECKOr0 TOKA), MPH OMUCAHUU
MPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICH HCIOIb3YEMBIX BEJIMYUH, O0O3HAUYECHHS U
eIMHULBl (PU3MYECKUX BEJIUYMH, HAXOAUTh (HOPMYJIbL, CBSA3BIBAIOIINE JIAHHYIO
(GU3MUECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpaduKu H3yYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIMYMH;
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XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBICHUSI U MPOILIECCHI, HCIOIb3Ys
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUM CTPOEHUS BEIECTBA,
IPUHLIKII CYTIEPIO3UIIMU MO (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3akoH Oma Ui ydacTka uenu, 3akoH JDkoyma—JIeHna, 3aKOH COXpaHEHUs dHEPIuH,
IIPY 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMCBIBATH €M0 MATEMAaTUYECKOE

BBIPAKECHMUE;
OOBSACHATH (PU3NUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  MPAKTHKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATbD  IPUYUHHO-

CJICJICTBCHHBIE CBS3HU, CTPOUTH OOBSICHEHUE U3 1—2 TOTHYECKUX IIaroB ¢ onopoit Ha 1-2
W3YYCHHBIX  CBOMCTBA  (DM3WMYECKUX  SIBJICHWUN, (PU3UYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemaTh pacu€THbIe 3a7ayd B 2—3 NEWUCTBUS, UCIONB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIONINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3314l 3alUChIBATh
KpaTKOE YCJIOBHE, BBISBISTH HENOCTATOK JAHHBIX JUIS PELICHHs 3a7aud, BbIOUpaATh
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISI €€ PeleHuUs, TPOBOJAUTH PACUEThl U CPABHUBATD
MOJIYY€HHOE 3HaYeHue (PU3HMUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIN (PU3NIECKUX
METO/IOB,  HUCIIOJIb3ysl ~ ONHCAHHME  HCCIEAOBAaHUS,  BBIICHATH  IPOBEPSEMOE
NPEANONOKEHNE, OLICHUBATh IPABWIBHOCTh IMOpPsAJKAa IPOBEJICHUS HCCIEAOBAHMUS,
JIeNaTh BHIBOJBL;

MPOBOAUTH OMNBITHI MO HAOMIONECHUIO (PU3NYECKUX SIBICHUM WM (DUIHIECKUX
CBOMCTB TeJ (KanWUIApHbIE SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYPhI, CKOPOCTHU MPOIIECCa OCTHIBAHUS U HArPEBaHUA MPU WU3IYYEHUU OT LIBETA
u3nydaromed  (IOrjolaromeid)  NOBEPXHOCTH,  CKOPOCTh — HMCHApeHUs  BOAbI
OT TeMIlepaTypbl >KUAKOCTHM M IUIOHIaAM €€ MOBEPXHOCTH, JJIEKTpHU3alus Tel U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsiOoB, B3aMMOJEUCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allisi MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MArHUTHOIO MOJIS
Ha TMPOBOJHMK C TOKOM, CBOWCTBAa 3JEKTPOMArHWTa, CBOMCTBA 3JIEKTPOABUTATEIIS
MOCTOSIHHOTO TOKa): (OpPMYIUPOBAaTh MPOBEPSEMbIE MPEANONIOKEHNs, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOT0 000PYyI0BaHUS, OMUCHIBATH XOJI OIBITa U (POPMYIHUPOBATH
BBIBOJIBI,

BBITIOJIHATh MPSMbIE HW3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIHHOM BIAKHOCTHU
BO3/lyXa, CWJIbl TOKa, HAMNpPSXKEHUS C HCIOJb30BAHUEM aHAJOTOBBIX MNPUOOPOB H
JATYMKOB (PU3NYECKUX BEJIMYMH, CpPAaBHUBATh pPE3YyJbTaThl HU3MEPEHHH C Y4ETOM
3a7]laHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIUYHUHBI OT JAPYrou
C HCIIOJIb30BAHUEM MPSAMBIX W3MEPEHHUH (3aBUCHUMOCTH CONPOTHBIIEHUS IPOBOJHUKA
OT €ro JJIMHBI, MJIOIIAIN MOMEPEUHOI0 CEYEHUS U YACIBHOIO COMPOTUBIICHUS BEIIECTBA
MPOBOJHUKA, CHJIBI TOKA, UAYIIErO Yepe3 NPOBOJHUK, OT HANPSIKEHHUSI HA MPOBOJIHUKE,
WCCIIEIOBAaHNE IIOCJIEIOBATEIbHOIO W IApAJUIEIbHOIO COEIWHEHWH MPOBOJIHHUKOB):
IUIAHUPOBATh MCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHUS, CIEIys
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IPEIOKEHHOMY TUIaHy, (PMKCHpPOBAaTh PE3yJbTaThl MOJTYYEHHON 3aBUCHMOCTH B BHJIE
TaOIUIl U TPaQUKOB, AEJIaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEI0BAHHUS;

IPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIUUYUH (YAENIbHAs TEIUIOEMKOCTD
BEIIIECTBA, CONPOTUBIICHUE NMPOBOJAHHMKA, pab0Ta M MOIIHOCTh JJEKTPUUYECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUsl, COOMpaThb SKCHEPUMEHTAIBHYI) YCTAaHOBKY, CIEIys
MPEIJIOKEHHON MHCTPYKLHUH, U BBIYUCIIATH 3HAUEHUE BEIUYNHBI;

coOnoAaTh MpaBUiia TEXHUKH 0Oe30macHOCTH Tpu padoTe ¢ 1adopaTopHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh MPUHLMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX omucaHus (B TOM 4YHCIE: CHUCTeMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUYETUYHUK IICKTPUUECKOU
OHEPrHH, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHbIE AJIEKTPOIPHOOPHI
(mpumepsbl), SJIEKTPUUECKUE NPEAOXPAHUTENN, OSJIEKTPOMArHUT, 3JIEKTPOABUIaTENb
IOCTOSIHHOTO TOKA), HCHOJb3ysl 3HAaHUA O CBOMCTBaX (U3MUECKUX SBICHUM U
HEoO0XoanMble GU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHBIE MPUOOPHI
10 CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KUIAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUraTelb BHYTPEHHETO CrOPAaHHs, AJIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBI JJIEKTPUYECKUX LENEH C IMOCIECA0BAaTEIbHBIM U NApaJUIEIbHBIM COEIHMHEHUEM
3JIEMEHTOB, pa3nyasi yCJIOBHbIE 0003HAUEHHUS FJIEMEHTOB JICKTPUUECKHX LIETel;

NPUBOJIUTH MPUMEPHl (HAXOIWUTHh HMHPOPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCTIOJb30BaHUS (PU3UYECKMX 3HAHUN B MOBCEIHEBHOW JKM3HM Uil OOecHeueHus
0€30MMacHOCTH TpU OOPAIIEHUH € TPUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMH, COXPaHEHHSI
3JI0pPOBbSI M COOJIIOIEHHS] HOPM SKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEH cpene;

OCYILLECTBJISATh MOMCK HH(popMmanmu ¢uznyeckoro coaepxxkanust B HHTtepHere,
Ha OCHOBE HMMEIOIIMXCS 3HAHUW U MYTEM CpPaBHEHUS JONOJIHUTEIBHBIX HCTOYHUKOB
BBIICNISATh MH(OpMAIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJb30BaTh IMpPH BBIMOJHEHHHM YYEOHBIX 3aJaHUl  HAYy4YHO-TOMYJSPHYIO
aUTepatrypy (U3NYECKOrOo COAEp)KAHUS, CIPABOYHbIE MaTepHallbl, PECYpPChl CETH
Wutepuer, BiageTh NpuéMaMH KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIKN U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 00001as
UH(GOPMAIUIO M3 HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COACp)KaHUs, B TOM YHUCIE
nyOJIMYHO  MPEACTaBIATh  pe3yJbTaThl NPOEKTHOW WM  HCCIEI0BATEIbCKOU
JEATENbHOCTH, TP 3TOM I'PAMOTHO MCHOJIB30BaTh MU3YYEHHBIN IOHATUWHBINA anmapar
Kypca (pU3uKH, CONPOBOXKIATh BBICTYIIJIEHUE TPE3CHTALUEH;

IIPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HUCCJENOBAHMM (DU3MYECKUX IMPOLIECCOB
pacripeiensiTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABJICHHBIMH 3aJauyaMu,
CIIEIUTh 3a BBINOJHEHUEM IUTAHA JEHCTBUM U KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBAaThb  COOCTBEHHBIM  BKJAJ B  JEATENbHOCTh  IPYNIbl,  BBICTPaUBaTh
KOMMYHUKATHBHOE B3aUMOJIEHCTBUE, IPOSBIISS TOTOBHOCTh pa3periaTh KOH(IUKTHL.
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K koHiy oOydeHuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJaAIOUINXCS YMEHUMN:

HCIOJIb30BAaTh IOHATHS: CUCTEMa OTCY€Ta, MarepuajgbHas TOYKa, TPACKTOPH,
OTHOCHUTEIIbHOCTh MEXAaHWYECKOTO ABWKEHUS, AedopMmanius (yrnpyras, rjaacTHieckas),
TPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTb U IEPETPY3KHU, LIEHTP TAKECTH,
abCONIOTHO TBEPIIOE TEJIO, LIEHTP TSKECTH TBEPIOTO TENa, PaBHOBECUE, MEXAHUUECKUE
Kosie0aHus U BOJIHBI, 3BYK, HHPPA3BYK U yAbTPa3BYK, 3JI€KTPOMArHUTHBIE BOJHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUS, anbda-, 0eTa- 1 rTaMMa-u3TydeHus], U30TOIIbI, SiFepHAas SHEPTeTHUKA;

pa3nuyaTh SBJICHHS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIIMHEHHOE JIBUKEHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJleHUEe Tel, PAaBHOMEPHOE
JIBWKEHUE TI0 OKPYXKHOCTH, B3aUMOJEHCTBHE TEJ, PEAKTUBHOE JBUKCHWE,
Kose0aTenbHOe JBMIKEHUE (3aTyXalolllue€ M BBIHYKICHHbIE KOJI€OaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, IIPIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKECHUE
U MpEJIOMJICHUE CBETA, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIokKeHUE OeIoro cBeTa
B CICKTP M CIOXEHUE CIEKTpPaJIbHBIX I[BETOB, IUCIEPCUSA CBETa, €CTECTBEHHAs
pPaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr O CIIEKTPA U3TYyYEHHUSI) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMICTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX JTAHHOE (DPU3NUECKOE
SBJICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SBJICHUI B OKPY>KaIOIIEM MUPE
(B ToM uuncie (pu3nvecKue sIBJICHHS B IPUPOJIC: NMPUIMBLI U OTJIMBBI, IBUKCHUE TIIIAHET
ConHEe4YHOM CUCTEMBI, pEaKTUBHOE JABUKEHHE JKMBBIX OPraHW3MOB, BOCIIPUSITHUE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSACEHUE, CEHCMHMYECKHME BOJHBI, ILYHaMH, JXO, LBETa Tell,
ONTUYECKHE  SIBJICHUS B  MpPUPOJE, OHOJOrMYecKoe  JIEWCTBUE  BHAMMOIO,
YIbTPa(PUOIETOBOTO M PEHTTEHOBCKOTO H3JYYEHUU, €CTeCTBEHHBIN pPaJIHOaKTHUBHBIN
(GOH, KOCMUYECKHUE JTy4H, PAANOAKTUBHOE U3TyYEeHUE IPUPOIHBIX MUHEPAJIOB, 1EUCTBHE
pPaAMOAKTUBHBIX HW3JIyUEHU Ha OpraHu3M 4YejloBeKa), MpU HTOM IEPEBOAUTH
NPaKTHYECKYIO 3aJauy B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWMCTBA (MIPU3HAKH)
bu3nyecKuX SBICHUM;

ONMCHIBATh M3YUYEHHBIE CBOWCTBA TE€N W (PU3UYECKHE SIBICHHS, HUCIHOJIb3YS
¢usnyeckue BENIMYUHBI (CpEAHssT U MTHOBEHHAsi CKOPOCTh Tela MPH HEPaBHOMEPHOM
JBUKEHHUH, YCKOPEHHUE, IIepEeMELICHNE, MyTh, YIJ0Bas CKOPOCTb, CWJIA TPEHHs, CUja
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOrO MajJeHusi, BEC Teljla, UMITYJIbC Tea,
UMITYJIbC CHJIbI, MEXaHH4YecKasi paboTa M MOIIHOCTb, MOTCHIIMAJIbHAS SHEPrus Tena,
IOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS JHEPIrusl CKATOU IPYKUHBI,
KMHETHYECKasl SHEPrus, NOJHAs MEXaHUYECKasl SHEPrus, Nepruo/l U 4acToTa KoieOaHuu,
JUIMHA BOJIHBL, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, II0Ka3aTeib
MPEJIOMIIEHUS] CPEJbl), MPU ONHMCAHUM MNPABHIBHO TPAKTOBAaTh (PU3NYECKUM CMBICIT
UCIOJIb3YEMbIX BEIUYMH, 00O3HAUEHUS] M €IUHULBI (PU3MUECKUX BEIMYMH, HAXOAHTh
dbopMyIIBl, CBSA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYHMHY C JIPYTUMU BEIMYHMHAMU,
CTPOUTH TpadUKH U3YUCHHBIX 3aBUCUMOCTEN (hM3HUUECKUX BEJIINYNH;
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XapaKkTepH30BaTh CBOMCTBA Teld, (hU3MUECKHUE SIBJICHUS U TMPOIECCHI, HUCIONb3YS
3aKOH COXPaHEHHs 3HEPIUH, 3aKOH BCEMHPHOIO TATOTEHHMSI, MPUHLUII CYNEPHO3ULIUN
CWJ, NPUHLMI OTHOCUTENbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHHUS! CBETA, 3aKOHBI COXPAHEHHUSI 3apsA0BOrO
M MaccoBOIO YHCEN TPH SAEPHBIX pEakUMsX, IpU D3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA M 3AMUCHIBATH €0 MaTEMaTUYECKOE BHIPAKECHHE,

OOBSCHATH (PU3MUECKHE MPOIIECCHl M CBOICTBA TE€d, B TOM YMCIE U B KOHTEKCTE
CUTyallud ~ TPAKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa:  BBIABIATH  INPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTHYECKHUX II1aroB ¢ Ornopou Ha 2—3
U3YYEHHBIX  CBOHCTBAa  (PU3MYECKUX  SBIEHUH, (DUIMUYECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pemiaTh pacy€THhle 3aJaud (OomMparouMecs Ha CHCTeMy U3 2—3 ypaBHEHHIN),
UCIOJIb3Ys 3aKOHBI M (OpMYJbl, CBA3bIBAIOLIUE (DU3UYECKHUE BEJIMYUHBI: HA OCHOBE
aHaJlM3a yCIOBUS 3a/lauM 3alUCHhIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE WU
U30BITOUHBIC JaHHbBIC, BHIOUpATh 3aKOHBI U (QOPMYIIBI, HEOOXOAMMBIE ISl PEUICHHUS,
IIPOBOJIUTH PACUETHI M OI[CHUBATh PEATMCTUIHOCTH MOJTYYCHHOTO 3HaUCHUs (PU3UYECKOM
BCJIMYHHEI,

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PELIUTh HPU MOMOIIM (HPU3HUECKUX
METO/IOB,  HUCIIOJIb3ysl ~ ONHCAaHHUE  HCCIEAOBAHUS,  BBLACIATH  MPOBEPSIEMOE
IIPEAIOJNIOKEHNE, OLICHUBATh IIPABWIBHOCTh IOpPsAJKa IIPOBEJIEHUS HCCIEAOBAHMUS,
JIeNaTh BHIBOJBI, MHTEPIPETUPOBATH PE3YJIbTAThI HAOIIOIEHUN U OTBITOB,;

MPOBOAUTH ONBITHl MO HAOMIONECHUIO (PU3NYECKUX SIBICHUN WU (PU3NYECKHUX
CBOMCTB Ted (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUS SHEPruw,
3aBHCHMOCTD MEpHO/Ia KOJICOaHUH MPYKUHHOTO MAsTHUKA OT MacChl Tpy3a U KECTKOCTH
NPYXUHBI W HE3aBUCUMOCTh OT aMIUTUTYABl MabIX KOJEOaHHM, MPSIMOIMHEHHOE
pacnpocTpaHEeHUE CBETa, pPa3joXKeHue Oelloro CBeTa B CHEKTP, M3YYEHHE CBOWCTB
M300paXkeHusl B IJIOCKOM 3€pKajie U CBOMCTB M300pa)Ke€HUs MpeaMera B coOuparoiei
JuH3€, HAOIIOACHHUE CIIJIOUIHBIX U JTMHEWYAThIX CIIEKTPOB U3IYUYECHHUS): CAMOCTOSATEIBHO
cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000PYyAOBaHUS, OMUCHIBATH X0 ONbITA U
€ro pe3yJabTaThl, HOPMYIUPOBATH BHIBOIbI;

MPOBOAUTH MIPU HEOOXOAUMOCTH CEpHUI0 MPAMBIX U3MEPEHUM, ONpeaesisis cpeaHee
3HAYCHHE U3MEpSeMON BENIUYUHBI ((POKYCHOE pacCTOSHUE COOMpArOIIel JIMH3HI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEepUTEIBLHOTI0 Mpruoopa);

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKHUX BEJIMYUH C UCIIOJIb30BAHUEM
MPSAMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBHKEHUU
0e3 Ha4aJIbHOM CKOpOCTH, MepHojia KoeOaHU MaTeMaTHYeCKOro MasiTHUKA OT JJIMHbBI
HUTH, 3aBUCHMOCTH YIJIa OTPa)X€HUs CBETa OT yrjla MajJeHHs M yria MpeJoMJICHUs
OT yIJIa MaJIeHus): MJIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSTENIBHO COOMpaTh YCTaHOBKY,
(buKCHpOBaTh PE3YNbTATHl MOTYYEHHOW 3aBUCUMOCTH (DU3NUYECKUX BEIMYUH B BUJE
TaOUIl ¥ TPaPUKOB, ACNATh BEIBOABI MO pe3yIbTaTaM UCCIICTIOBAHUS;
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IPOBOJUTh KOCBEHHbBIE M3MEpPEHUsl (U3NYECKUX BEIMYMUH (CpeAHssi CKOPOCTh U
YCKOpPEHHUE Tella MPU PaBHOYCKOPEHHOM JBU)KEHHH, YCKOPEHUE CBOOOAHOIO MaJieHus,
KECTKOCTh MPYXKHUHBI, KOOPPUIMEHT TPEHUsI CKOJBXEHMs, MeXaHHMYecKas padboTra H
MOII[HOCTb, YaCTOTa U NEPUO/ KoJIeOaHUN MaTeMaTHYECKOr0 U IPYKUHHOT O MasiTHUKOB,
ONTUYECKAs CUJIa COOMPAIOLLEH JTMH3bI, PaAMOAKTUBHBIN (OH): TIIAHUPOBATH U3MEPEHHS,
coOuparb SKCHEPUMEHTAbHYI0 YCTaHOBKY M BBIIIOJHATh HW3MEPEHUS, CIeAys
NPEIJIOKEHHON WHCTPYKIMH, BBIYUCIATh 3HAYEHHWE BEJIMYMHBI W aHAJIM3UPOBATH
IIOJIy4YECHHBIE PE3YJIBTAThI C YUETOM 33aJaHHOM MOI'PEIIHOCTA U3MEPEHUN;

coOnofaTh MpaBUiia TEXHUKH Oe30macHOCTH Tpu padoTe ¢ 1adopaTopHBIM
000pyTIOBaHUEM;

pa3nyaTh OCHOBHbIE MIPU3HAKU M3YYEHHBIX (DU3MUECKUX MOJEINIeH: MaTepuaibHas
TOYKa, aOCONMIOTHO TBEPIOE TENO, TOUECYHBIH HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHAsk MOJIEIb aTOMAa, HYKJIOHHAsI MOJIENIb aTOMHOTIO SI/1pa;

XapaKTepU30BaTh MPUHLMIBI JAECUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPON Ha UX ONMUCAHUA (B TOM YHCIIE: CIMIOMETP, TaTYMKHU TOJI0KEHUS,
paccTosHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmapar, ONTHUYECKHUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUA
O CBOMCTBax (PM3MYECKUX SBJICHHUI U HEOOXOAUMBIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB MPHU PEUICHUU
y4eOHO-MPAKTUUECKUX 3a/]ay, ONTUYECKUE CXEMbl ISl MOCTPOEHUS H300pakeHui
B IUIOCKOM 3€pKaJie U COOMparoLel JINH3E;

OPUBOAUTH MPUMEPHl (HAXOAUTh HH(GOPMALUIO O TMPUMEPAX) MPAKTUYECKOTO
UCTOJIb30BaHUS (U3MUECKUX 3HAHUW B IOBCEIHEBHOM KHU3HU Ui oOecredeHus
0€30MacHOCTH TMpH OOpalleHuH C NOpudopaMH M TEXHUYECKHMMHU YCTPOWCTBAMH,
COXPAHEHMSI 3J0POBbS U COOJIIOACHHS] HOPM DKOJIOTMYECKOTr0 OBEACHUS B OKpY»Karolen
cpene;

OCYILIECTBJISITh MOMCK HH(OpManuu Quandeckoro coaepxkanusi B HVHTepHeTe,
CaMOCTOATENIbHO (OPMYAMPYST TOHMCKOBBIM 3alpoc, HAXOAUTh IMYTH OINpeAeICHUs
JIOCTOBEPHOCTH TOJIYYEHHOM HH(pOpPMAIlMM HAa OCHOBE HUMEIOUIUXCA 3HAHUUW U
JOTIOJTHUTENbHBIX HCTOYHUKOB;

UCIOJb30BaTh IPH  BBIIOJHEHUM YYEOHBIX 33JaHUM  HAYYHO-NOMYJISIPHYIO
JAUTEepaTypy (U3NYECKOTO COACPIKAHUS, CIPABOYHBIE MAaTEpUalbl, PECYPChl CETH
Wutepner, Biaaerp nOpuéMaMu KOHCIEKTUPOBAHMS  TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE TIHCbMEHHBIE W YCTHBIE COOOILIEHHS HAa OCHOBE
uH(poOpMalMM W3 HECKOJbKHX HMCTOYHUKOB (PU3UUYECKOTO COAEpKaHUA, ITyOIMYHO
MPEJICTABIISATh PE3YJIbTAThI MPOSKTHOW MM UCCIEI0BATENbCKOMN 1ESITEIbHOCTH, IPU 3TOM
IPAMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSATUWHBINA armapar H3y4aeMoro pasjeia
GU3MKKM ¥ COMPOBOXKJATh BBICTYIJICHWE TMpE3eHTAIMel ¢ Y4ETOM OCOOEHHOCTEM
ayUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue KomuuecrBo | IIporpammHoe conepxanue OcHOBHBIE BUJIBI ACITEILHOCTH O0YJArOIINXCS
n/m pa3zeioB U TEM 4acoB

y4eOHOro rpeaMeTa

Pa3znen 1. @usuka u ee posib B NO3HAHUM OKPY:KAIOLIEr0 MUPa

1.1 | ®usuka—Hayka 2 ®duszuka— HayKa o mpupoe. | BoisiBiaeHue paznuunii Mexay GU3nuecKuMu U
O IIPUPOAE SIBneHus IpUPOIBI. XUMHUYECKUMH ITPEBPALLECHUSMH.
@u3HYECKUE SIBICHUS: Pacno3naBanue u knmaccuuxanus Gu3nIecKux
MEXaHUYECKHE, TEIJIOBbIE, | SIBJICHHI: MEXaHHMYECKHUX, TEIJIOBbIX,
AIEKTPUYECKUE, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHMTHBIE, CBETOBBIE, HaOmonenue u onvcanue pU3NUECKUX sIBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 dusnueckre BETUIUHEL. OrnpenenieHue UEeHbI JEJICHUS Kbl
BEJIMYHHBI N3mepenne puzndeckux U3MEPUTEIBHOTO pubdopa.

BenunH. Ousnueckue
npudopsl. [lorpemnocts
U3MEpPEHUN
MexnyHapoaHas cucreMa
€IUHULL

N3mepeHue IMHENHBIX pa3MepOB Tel U

IIPOMEKYTKOB BPEMEHH € YUETOM MOTPEIIHOCTEM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tea.
N3mepenue TeMiiepaTypbl IpH TOMOIIH
KUIKOCTHOIO TEPMOMETPA U TaTYUKA
TEMIIepaTyphl.

Berlto/IHEHHE TBOPYECKUX 33 JaHUN 110 TIOUCKY
CH0COO0B U3MEPEHUST HEKOTOPBIX (PU3NUYECKUX
XApaKTEPUCTHUK, HAIIPUMEP, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAJTIEHHBIX
O00BEKTOB, OOJILIINX PACCTOSHUM, MAJIBIX
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MPOMEKYTKOB BpeMeHu. O0Cyx1eHne
MpejiaraéMbIX CrocoOoB

1.3. | EctecTBeHHO- 2 Kak ¢usuka u npyrue BoiaBrkenue runores, 00bICHIIONINX TPOCTHIC
Hay4HBII METOJ €CTECTBEHHbBIC HAYKH SBJICHUS, HAIIPUMED:
MO3HAHUS U3Y4aroT NPUPOAY. — II0YEMY OCTAaHABIIMBAETCA JBUKYIIEECS
EcrecTBeHHO-Hay4UHBIN 10 TOPU3OHTAIBHON OBEPXHOCTH TEJIO;
METO/1 TO3HAHUS: — IIOYEMY B JKAPKYIO [TOr'0OJly B CBETJION OAEXKIE
HaOJI0IeHNE, TOCTAaHOBKA IpoxJafgHen, yeM B TEMHOM. [Ipensioxenune
Hay4YyHOr'0 BOIPOCA, CII0COOOB TPOBEPKHU TUITOTES.
BBIJIBUKEHHE TUIOTE3, [IpoBeneHue uccaeaoBaHus Mo MPOBEPKE KaKOoil-
HKCIIEPUMEHT T10 POBEPKE | TUOO TUTIOTE3bI.
TUIOTE3, 00BICHEHHE [TocTpoenue mpocTeimnx Moene Gu3nIecKx
Ha0JII0/1aeMOT O SIBJICHUS. ABJICHUH (B BUJE PUCYHKOB WUJIU CXEM ), HAIPUMED
Onucanue pU3NIECKUX MaJICHUE IPEIMETA; MPSMOJIMHEIHOE
SBJICHUW C TIOMOLIBIO pacnpoCcTpaHEHHUE CBETa
MOZENen
Uroro no pazneny 6

Pa3znen 2. [lepBoHayajibHbIe CBeIeHHS O CTPOEHUHU BelllecTBa

2.1

CtpoeHue BeniecTna

1

CrpoeHue BeniecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONBITHI,
JIOKa3bIBAIOIIINE
JTUCKPETHOE CTPOEHUE
BEIIIECTBA

HaOmonenue 1 nHTEpIipeTaus OnbIToB,
CBUJIETENILCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKY

C UCIOJIb30BaHKUEM (poTorpaduii, moTy4EeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorie (ACM) —
naboparopHas padota no Teme: «OrneHka
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JTUaMeTpa aToMa METOJIOM PSIIOB
(c ucnonp3oBanueM ¢otorpaduii)».
OmnpeneneHue pa3MepoB MaAIbIX TE

2.2 | JIBmxeHue u
B3aMOJICCTBHE
YaCTHII BEIIECTBA

JIBH>KEHHE 4aCTHII
BeniecTBa. CBs3b CKOPOCTH
JBUKEHUS YaCTHIL

C TEMIIEPATYPOU.
BpoyHOBCKOE IBHKEHHE,
muddy3usi.
B3aumoeiictBue yacTuil
BEILIECTBA: IPUTSHKECHUE U
OTTAJIKUBaHUE

Habmonenue n 00bscHeHrE OPOYHOBCKOTO
JBIDKCHUS U ABJICHUS Tuddy3un.

[TpoBenenue u 00bsICHEHUE OTBITOB

M0 HAaOIIOJEHUIO TEIJIOBOIO PACIIMPEHHUSI Ta30B.
[IpoBeneHne u 0ObSICHEHUE OIBITOB 110
OOHapYKEHUIO CHJI MOJICKYJISIPHOTO TPUTSIAKEHUSI
U OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSTHUSI BEIIIECTBA

ArperaTHbl€ COCTOSTHUSA
BELIECTBA: CTPOCHHE I'a30B,
AKHUJKOCTEU U TBEPABIX
(KpUCTAJTMYECKUX ) TeJL.
B3anmocssa3p MexIy
CBOMCTBAaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI

Onucanue (¢ UCIOJIb30BAaHUEM MPOCTHIX
MojieJiei) OCHOBHBIX pa3Inyuil B CTPOSHUU Ia30B,
KUJIKOCTEU U TBEPABIX TE.

OO0BscHEHNE MAJION C)KUMAEMOCTH JKUIKOCTEN U
TBEPABIX TEJ, OONBINION CKUMAEMOCTH Ta30B.
OObsicHeHuE coxpaHeHUs! POopMbI TBEPABIX TEN U
TEKY4YECTH KUIKOCTH.

[IpoBeneHune ONbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTUIIBI HAXOISTCS
B CPEJTHEM JIaJibllie APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

Y cTaHOBIEHNE B3aUMOCBSI3A MEXITY
OCOOCHHOCTSIMHU arperatHbIX COCTOSIHUM BOJIBI U
CYILLIECTBOBAHUEM BOJIHBIX OPraHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro nio pazneny
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Pa3znen 3. JIBu:xeHue u B3aUMoAeiicTBHeE TeJl

3.1 | Mexanugeckoe 3 MexaHn4uecKkoe IBHKCHHE.
JIBU>KEHUE PaBHOMEpHOE 1
HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. Cpennsis
CKOPOCTb IIpH
HEPaBHOMEPHOM
nBrKeHUH. Pacdér mytu u
BPEMEHHU JIBUKCHUS

HccnenoBanue paBHOMEPHOTO JIBUYKEHUS,
OTpeieJICHUE €ro MPU3HAKOB.

HaGmronenne HepaBHOMEPHOTO JIBYKCHHS U
OIpeIeTICHHE eT0 OTJINYUI OT PABHOMEPHOTO
TIBUKCHUS.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
IBWOKCHUS (IIApUKa B )KUIKOCTH, MOJICTIH
AIEKTPUYECKOrO0 aBTOMOOWIIS U T.1I.).
OmnpezneneHue cpeaHe CKOPOCTH CKOIbKEHHUS
Opycka WM IIapHKa M0 HAKJIOHHOM MIIOCKOCTH
Pemmenue 3a1a4 Ha onpeesieHNE MyTH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JIBMYKCHHUSI.

AHanmu3 rpadMKOB 3aBUCUMOCTH ITyTH B CKOPOCTH
OT BpEMEHU

3.2 | UHepmus, Macca, 4 SBrienne nHepuuu. 3aKoH
IJIOTHOCTD uHepiuu. Bzanmoseiicteue
TeJ KaK MpU4rHa
M3MEHEHHS] CKOPOCTH
NBYOKEHUS Tell. Macca Kak
Me€pa UHEPTHOCTH TeJa.
IInoTHOCTH BeliecTBAa.
CBs3b IIJIOTHOCTHU

C KOJIMYECTBOM MOJIEKYJI

B €IMHUIE 00BEMA
BEIIleCTBa

OOBsICHEHUE ¥ TIPOTHO3MPOBAHNE SBJICHUH,
00YCIIOBJICHHBIX HHEPIUCH, HAIIPUMEP, YTO
MIPOMCXOJIUT MTPH TOPMOKECHHUH WIIA PE3KOM
MaHEeBpe aBTOMOOWUJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKCHUE HA BEJIOCHUTICIC
WJIA CaMOKAaTe H T. JI.

[IpoBeneHrEe U aHAIHU3 OIBITOB,
JEMOHCTPUPYIOIINX H3MEHEHHUE CKOPOCTH
JBUYKEHUS TeJa B pe3yJIbTaTe JeHCTBHSI Ha HETO
JIPYTHX TEIL

Pemenue 3a1au Ha onpe/iesieHre Macchl Tella, ero
00BbEMa U IUIOTHOCTH.
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[IpoBeneHre n aHAJIN3 ONBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH TeJIa OT €ro Macchl Mpu
B3aMMOJIEUCTBUU TeIl. I3MepeHne Maccol Tena
Pa3IUYHBIMU CIIOCOOAMU.

OmnpenesneHue IOTHOCTH TeJla B Pe3yJIbTaTe
M3MEpPEHHUs er0 MacChl M 00BhEMA

3.3

Cuia. Bunasr cun

14

Cuia Kak XxapaKkTepucTruKa
B3aWMOJICCTBUS TEIL
Cuia ynipyrocT# ¥ 3aK0H
I'yka. U3mepenue cusl

C IOMOIIbIO JUHAMOMETPA.
SIBneHUE TATOTEHUS U CUla
TskecTH. Chiia TSKECTH
Ha JIpYrux IIaHeTax.

Bec Tena. HeBecoMmocTs.
CrnoxeHue cui,
HAITPaBJICHHBIX 10 OHON
MIPSAMOM.
PaBHOneliCTBYIOIIAS CHII.
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHUE
nokosi. TpeHue B npupoie
U TEXHUKE

N3yuyeHne B3aUMOJIEUCTBUS KaK TPUYUHBI
M3MEHEHUS] CKOPOCTH TeJIa UM €ro 1e(opMalu.
Onucanue peanbHbIX CUTYalMil B3aUMOICUCTBUS
TEJI C IOMOIIBIO MOJIEJIEN, B KOTOPBIX BBOJAUTCSA
MOHATUE U N300paKEHUE CHUIIBI.

N3yuenne cuibl ynpyroctu. MccnenoBanue
3aBUCHUMOCTH CUJIbI YIIPYTOCTH OT YIJTMHECHUS
PE3UHOBOTO IIHYPA WU MPYKUHBI

(c moctpoenuem rpaduka).

AHaNM3 TPaKTUYECKUX CUTYAIIUM, B KOTOPBIX
MIPOSIBIISIETCS IEVICTBUE CUJIBI YIIPYTOCTH
(ynpyroctb mMsiya, KpOCCOBOK, BETOK JepeBa

U Jp.).

AHanm3 cuTyanui, CBA3aHHbBIX C SIBICHUEM
TATOTEHUSL.

OOBsicHeHrEe OpOUTATILHOTO ABMKEHUS TIJIaHET

C UCIIOJIb30BAHUEM SBJICHHS TATOTEHUS U 3aKOHA
WHEPIUH.

I/ISMCpCHI/Ie BCCa TCJjia C ITIOMOIIBIO JTUHAMOMCETpPA.

O6ocHOBaHUE 3TOTO CIIOC00a M3MEPEHHUSI.
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AHanmm3 1 MOJIETMPOBAHKE SIBJICHNS HEBECOMOCTH.
DKCnepUMEHTAIbHOE MOTYyYEHHUE MpaBuia
CJIOXKEHMS CUJI, HAIIPABJICHHBIX BJOJIb OJJHOM
npsmoil. OnpeneneHne BeTnYuHbI
PABHOJIEUCTBYIOLIEH CHII.

N3ydeHue cuibl TpEHUS CKOJIbKEHUS U CUITBI
TPEHUS TIOKOSL.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS

OT CUJIbI JABJICHUS U CBOMCTB TPYIIHXCA
ITOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYalUi, B KOTOPBIX
IIPOSIBIISIETCSl IEUCTBUE CHUJIIBI TPEHUS,
UCIIOJIb3YIOTCS CITOCOOBI €€ YMEHBIICHUS WU
yBEJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKEHUE aBTOMOOWJIS, UCTIOJIb30BAHKE
MOJIIUITHUKOB, TUIABAHUE BOJIHBIX )KUBOTHBIX
u 1p.). Pemenre 3a1a4 ¢ uCnosib30BaHUEM
dbopmyn aiis pacuéra CUIbl TSHKECTH, CHIIBI
YIIPYT'OCTH, CHJIbI TPEHHUS

Wroro no pazneny

21

Pa3znen 4. /laBjieHue TBEPABIX TeJI, dKUIAKOCTEN 1 ra3oB

4.1 | HaBnenue. Ilepenaua
JABJICHUSI TBEPABIMU
TeJaMU, )KUJIKOCTIMHU
U ra3aMu

3

JlaBerune. CriocoObI
YMEHBIIICHUSI U YBETTUUCHUS
naBjaeHus. /laBieHue rasa.
3aBHCUMOCTbD JIaBJICHUS
raza ot o0béma,
TEMIIEPATYPHI.

AHanmu3 1 00BbSICHEHHUE OIBITOB U MPAKTHYECKUX
CHUTYaITHi, B KOTOPBIX MPOSBIISCTCS CHJIa
JaBIICHUSI.

O6ocHOBaHUE CTIOCOOOB YMEHBIIICHUS U
YBEIMUCHHMSI TaBIICHHSI.

M3ydenue 3aBUCHMOCTH JaBJICHHUS Ta3a

34



[Tepenaua naBnenus
TBEPABIMU TEJIAMH,
YKMJIKOCTSIMU 1 Ta3aMU.
3akoH [lackamns

oT 00bEMa M TEMIIEPaTYPBHI.

N3ydyenue ocoOEHHOCTEH Mepeaaun 1aBIeHus
TBEPABIMU TEJIAMHM, KUJKOCTSIMH Y Ta3aMH.
O6ocHOBaHUE PE3YIBTATOB OMBITOB
OCOOEHHOCTSIMHM CTPOCHUSI BEIIECTBA B TBEP/IOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCIEpUMEHTATIBHOE JI0KA3aTeIbCTBO 3aKOHA
ITackamns.

Pemenue 3amay Ha pacu€T naBiaeHUs TBEPAOTO
Tena

4.2 | JlaBneHue sKUJIKOCTH 3aBUCUMOCTbH JaBJICHUS HccnenoBanue 3aBUCUMOCTH JIaBJICHUS )KUKOCTH
KUIKOCTH OT TITyOUHBI. OT ITYOUHBI TOTPYKEHUS ¥ TFIOTHOCTH KUJKOCTH.
[THeBMaTuyeckue mamuuel. | HaGmionenue u o0bsiCHEHHE THAPOCTATHYECKOTO
I'mppocratnueckunii rapajoKca Ha OCHOBE 3akoHa [lackans.
napazgokc. CooOmaromuecs: | M3ydeHnue cooOIIArOMUXCs COCY/IOB.
cocynsl. 'unpaBnuueckue | PemieHue 3a1a4 Ha pacu€r AaBICHUS KUIKOCTH.
MEXaHU3MBI OObsicHEHUE IPUHIIUTA TCUCTBUS
TUAPABINYECKOTO Mpecca, THEBMATUYECKUX
MaIIIUH.
AnHanu3 1 00bsICHEHHE MPAKTUYECKUX CUTYAITH,
JEMOHCTPUPYIOIIUX MPOSBJICHUE TaBICHUS
KUJIKOCTHU U 3akoHa [lackans, Hampumep
MIPOIIECCOB B OpraHu3Me MpH ryOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHOe Atmocdepa 3emin u DKcrepuMeHTaIbHOE OOHAPYKEHUE
JaBJICHUE aTMoc(epHoe JaBICHUE. aTMoc(epHOro JaBJICHHUS.

HpI/I‘—II/IHBI CYIICCTBOBAHUA

Anaim3 1 0ObsICHEHHE ONBITOB U IMPAKTHYCCKUX
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BO3/IYIITHOM 000JI0UKH
3emim. OnbiT Toppuuerm.
N3mepenue armocdepHoro
JaBJICHUS. 3aBUCUMOCTh
aTMOC(EpHOTO JIaBJICHHS
OT BBICOTHI HaJl YPOBHEM
Mmopst. [Ipubopsi

JUTISL UBMEPEHUS
aTMOoc(hepHOTO JaBJIeHUs

CUTYaIluH, CBSI3aHHBIX C JIEWCTBUEM
aTMoc(epHOro JaBJICHHUS.

OOBbsiCHEHHE CYITIECTBOBAHMS aTMOCHEPDI
Ha 3eMJIe 1 HEKOTOPBIX IJIAaHETaxX WM €€
OTCYTCTBHUS Ha APYrUX MaaHerax u JIyHe.

OObsiCHEHHE U3MEHEHUS TIIOTHOCTH aTMOC(hepsI

C BBICOTOM M 3aBUCUMOCTH aTMOC(HEepHOTro
JABJICHUSI OT BBICOTHI.

Pemenue 3a1ay Ha pacuér armocepHoro
JABJICHMUS.

N3ydenue ycrpoiicTBa OapoMeTpa-aHeponaa

4.4

JleiicTBHE KUIKOCTH U
rasa Ha MOTpPYKEHHOE
B HUX TEJIO

JlericTBUE KUIKOCTH U ra3a
Ha MOrPyKEHHOE B HUX
TeJ10. BelTankuBaromias
(apxumenoBa) cuma. 3aKoH
Apxumena. [1naBanue tei.
BoznyxonnaBanue

DKCnepUMEeHTAIbHOE OOHAPYXKEHUE JEHCTBUS
YKUJIKOCTH U T'a3a Ha OTrPYKEHHOE B HUX TEJIO.
Ornpenenenue BbITAIKUBAIONIECH CUIIBI,
JICVCTBYIOIIEH HA TEJO, MTOTPYKEHHOE

B KUJIKOCTb.

[IpoBeneHue u 00Cyx eHHE OMbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CHIIBL, IEMCTBYIOIIEH HA TEJO
B KUJIKOCTH, OT 00bEMa OTPYKEHHOM

B JKMJIKOCTb YaCTH T€Ja U OT IJIOTHOCTH
AKHUJKOCTH.

IIposepka nezasucumocmu evimankusaiowjel
CUIbL, Oeticmayloueti Ha meio 8 HCUOKOCHIU,
om maccol meiua.

HccnenoBanue 3aBUCUMOCTH BECa TENA B BOJE

0T 00bEMA MOTPY>KEHHOU B J)KUJIKOCTh YaCTH TeJa.
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Peuienue 3a1a4 Ha IPUMEHEHUE 3aKOHA
Apxumena 1 yCIOBHS IIJIaBaHUS TEL.
KoHcTpynpoBanue apeomerpa Ui
KOHCTPYMPOBAHHUE JIOAKH U ONIPELIEIICHUE €€
IPY30IOABEMHOCTU

Hroro no pazaeny

21

Pa3znen 5. Pa6oTa u MOIIHOCTH. DHEPrusi

5.1

PaGora u MOIHOCTH

3

Mexannueckas padora.
MoIHOCTE

DKCNEPUMEHTAIBHOE OMPEACIICHUE
MEXaHUYIECKOW paObOThHI CHIIBI TSHKECTH

MIpY MMAJICHUN TEJIA U CUJIbI TPEHUS

IIpU PABHOMEPHOM TEPEMEIICHUHU TETA

10 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuér momHoCcTH, pa3BUBaEMOM ITPU NOABEME
10 JISCTHMIIC.

Pemenue 3a1ay Ha pac4€T MEXaHUYECKOU PadOTHI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBL:
phIuar, 0JI0K, HAaKJIOHHAS
IOCKOCTh. [IpaBuno
PaBHOBECHS pblUara.
[IpumeHenne npaBuia
paBHOBECHS pbluara

K OJI0Ky. «30510TOC
npaBuio» Mexanuku. KI1J]
MIPOCTBIX MEXAHNU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpenieneHre BRIMTPHINIA B CHIIE IPOCTHIX
MEXaHU3MOB Ha MPUMEPE pbluara, MoJBUKHOIO U
HETIOBIKHOTO OJIOKOB, HAKJIOHHON INTOCKOCTH.
HccnenoBanue ycinoBus paBHOBECHS pblyara.
OOGHapy»xeHHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U PUCTIOCOOICHUSX,
HCIIOIb3YEMbIX B OBITY U TEXHUKE, a TAK¥Ke

B JKMBBIX OpraHU3Max.

DKCcNnepUMEHTAIIbHOE JOKA3aTeIbCTBO PAaBEHCTBA
padoT Mpu TPUMEHEHHUH ITPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJ{ HaKTOHHOM MJIOCKOCTH.
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Pemenue 3a1au Ha MpUMEHEHUE ITpaBUiIa
paBHOBecHs pbiuara u Ha pacu€t KIIJ]

5.3 | Mexannueckast 4 MexaHuueckast 3HEprusi. DKCIEPUMEHTAIBHOE ONPEICICHUE U3MEHEHUS
SHEPIUs Kunernueckas u KUHETUYECKOW M NOTEHUMAIbHOM SHEPrUHU TeJla
MOTEHIMAIbHASI DHEPT UL, IIPU €T0 CKaTHIBAHUH IO HAKIIOHHOM TJIOCKOCTH.
IIpeBpamenue onHoro Buaa | GopmynupoBaHue Ha OCHOBE MCCIIETOBaHUS
MEXaHUYECKOU dHEPTruu 3aKOHA COXPAaHEHUSI MEXaHUYECKON SHEPTHUU.
B IpYyroi. 3aKoH OO6cyxieHue rpaHul] IPUMEHUMOCTH 3aKOHA
COXpaHEHHUsI SJHEPTUU COXPaHCHHS YHEPTUH.
B MEXaHUKE Petenue 3a1a4 ¢ UCMONb30BaHUEM 3aKOHA
COXpaHEHUS YHEPTHH
Hroro no pazneny 12
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO 68
YACOB I10O [TPOTPAMME
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8 KJIACC

No
/i

HanmenoBanue
pa3zesioB U TEM
y4eOHOro npeaMera

KommuectBo
9acoB

[IporpammMHOe conepkaHue

OcHoBHBIE BUABI ACATCIBHOCTHU O6y‘IaIOH_II/IXCSI

Pa3zgen 1. TemioBbIe IBJIEHU

11

CtpoeHue u CBOMCTBA
BEIIECTBA

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHY €CKOU
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MoJieKyJl. OTBITHI,
ITOATBEPKIAAOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHHU.

Mogaenu TBEpAOTO, )KUIKOTO
Y ra3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrannuueckue u
aMmop(QHBbIe Tena.
OObsicCHEHHE CBOICTB razos,
KUIKOCTEN Y TBEPIBIX TEI
Ha OCHOBE MOJIOKEHU N
MOJIEKYJIIPHO-KUHETUYECKOU
teopun. CMauynBaHUE U
KaMWUIIPHBIC SBJICHHUSL.
TennoBoe pacmmpenue u
cKaThe

HabGnronenue u uHTEpIIpETAIINS OTBITOB,
CBUJIETENILCTBYIOMINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE.

Petienue 3a1a4 1o olieHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIE 00bEMaA
BEIIECTBA.

AHaJIU3 TeKCTa IPEBHUX aTOMUCTOB (HarpuMmep,
¢dbparmenta mosmel Jlykpenus «O npupoze
BEIIICH») C M3JI0KEHHEM 000CHOBAaHUM aTOMHOM
runotessbl (cMbIcIoBoe uTeHue). OreHka
yOeIUTEILHOCTH ITUX 0OOCHOBAHMIA.
OObsicHeHrEe OPOYHOBCKOT'O JBUKEHHUSI, SIBICHUS
mudy3un U pazaruunii MeX 1y HIMU Ha OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-KMHETHYECKON
TEOpPUU CTPOCHUS BEILIECTRA.

OObsicHEHUE OCHOBHBIX Pa3IMYUi B CTPOCHUU
ra3oB, JKUJAKOCTEN U TBEPABIX TET

C UCIOJIb30BAaHUEM TTOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH CTPOCHHUSI BEILIECTBA.
[IpoBeieHre OMBITOB MO BHIPAIIUBAHUIO
KPHUCTAJLJIOB IOBAPEHHOM COJM WM caxapa.
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[IpoBeneHue u 0ObSICHEHNUE ONBITOB,
JTEMOHCTPUPYIOIIHUX KATUJUIIPHBIC SBIICHUS U
SIBJIEHHE CMauylBaHMUS.

OOBsICHEHHUE POJI KAIMMILIIPHBIX SBIICHUM

JUISl TIOCTYTUICHUSI BOJIBI B OPraHU3M PAacTEHUM.
Hab6nronenue, mpoBeaeHne u 00bsICHEHNE
OIBITOB IO HAOJIIOJIEHUIO TEMIOBOIO
pacIIMpeHus ra3oB, )KUJIKOCTEN U TBEPBIX TEJL.
OO0ObsicHeHuE coxpaHeHus1 00bEMA TBEPABIX TEN,
TEKYUECTH KUJIKOCTH (B TOM YHUCJIE, Pa3HUIIbI

B TEKYUECTH ISl PA3HBIX KUJKOCTEH ),

JIaBJICHHMS Ta3a.

[IpoBeneHue ONBITOB, AEMOHCTPUPYIOIINX
3aBUCHUMOCTD JJaBJICHUS BO3/yXa OT €ro 00bhEMa 1
HarpeBaHus WIN OXJIAKJICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUSI.
AHaIM3 TPaKTHYECKUX CUTYAIMH, CBI3aHHBIX

CO CBOMCTBAMU I'a30B, KUAKOCTEN U TBEPABIX TEI

1.2

TenoBklie ITpOLECCChI

21

Temneparypa. Csi3b
TEMIIEPaTyphl CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS
qyacTull. BHyTpeHH:s
sHeprusi. CrocoObl
VW3MEHEHHS BHYTPEHHEN
SHEPIuM: TEIIoneperada u
coBeplieHue padoTel. Bubl
TEIIONEPEIaun:

OO6ocHOBaHUE MPABUIT K3MEPEHHUS TEMIICPATYPBHI.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB U3MEPECHHS U
IIKaJT TEMIICPATYPBI.

Ha0monenre u 00bSICHEHHE OIIBITOB,
JEMOHCTPHUPYIOIUX U3MCHECHUEC BHYTPEHHEH
SHEPTUH TeJIa B pe3yNIbTaTe TEIIONEPeIadu 1
paboTHI BHEIITHUX CHIL

Habnronenne u 00bsICHEHHE OITBITOB,
00CYXKJIeHNE TIPAKTUYECKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIUS, U3TyYEHUE.
KonnuecTBo TenaoThI.
YnenbHasi TEIIOEMKOCTD
BemiecTBa. TermmooOMeH u
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [lnaBienue u
OTBEpIECBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY nenvHas TemiaoTa
TIJIABJICHUS.
[Tapoo6pa3oBanue u
KoHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TEIJIOTa MapooOpa30BaHUS.
3aBUCHMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(EepHOro
JIaBJICHMUS.

Bnaxxnocts Bo3yxa.
DHeprus TOIJIUBA.

VY nenbHas Teriora
CrOpaHus.

[IpuHIUIIBEI paOOTHI
TeraoBbIx aBuraresen KI1/
TEIJIOBOT'O ABUTATEIS.
TemoBbIe IBUTATEIN U

JEMOHCTPUPYIOLINX Pa3JINYHbIE BUIbI
TEIUIONEPENAYU: TEIIONPOBOJIHOCT,
KOHBEKIIUIO, N3TyYCHHUE.

HccnenoBanue siBJICHUS TEIJIOO0OMEHA

IIPY CMEIIMBAHUY XOJIOJHOWU U TOPSTYEN BOJIBI.
Hab6nronenue ycraHOBJICHUS TETIIIOBOTO
PaBHOBECHS MEXY TOPAYEN U XOJOAHON BOJOM.
Onpenenenue (M3MepeHUE) KOIMYECTBA
TEIJIOTHI, TTOJTYIEHHOTO BOJIOH ITPH TEIII000MEHE
C HArpeThIM METAJUTMYECKUM LIUITUH]IPOM.
Omnpenenenue (M3MepeHKe) yAeIbHON
TEIUIOEMKOCTH BELECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIIEHUEM
KOJINYECTBA TEIUIOTHI U TEMIOEMKOCTH

IpU TEMJI000MEHE.

AHanu3 CUTyalui NpakKTUYECKOTO
MCIIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB U
MAaTEepHUaOB, HAIIPUMED, B LEIISAX
SHEProcOepeKeHUs: TEIION3OISIIHS,
sHeprocOeperarome Kphliu,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGmronenue siBieHui ucnapeHus u
KOH/JICHCAIIUH.

Hccnenosanue mporecca ucnapeHus
Pa3IMYHBIX JKUIKOCTEM.

OObsicHEHUE SBJICHUI UCTIAPEHUS U
KOHJICHCAIlMM Ha OCHOBE aTOMHO-
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3aIUTa OKpYKaroei
Cpeapl.

3aKOH COXpaHEHUS U
MIPEBPAIICHUS YHEPTUU
B TETUTOBBIX TIPOIIeCcCax

MOJIEKYJISIPHOTO yYEHHUSI.
Hab6nronenue u 00bsicCHEHHE TpoLiecca KUTIEHNU A,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPaTyphI
KHUTICHUS OT JaBJICHMUS.

Onpenenenue (M3MEpPEHNE) OTHOCUTEILHOM
BJIQXKHOCTH BO3TyXa.

HaGnronenue nporiecca miaBIeHUs
KPUCTAJUTUIECKOrO BEIIECTBA, HAIIPUMED, JIbJa.
CpaBHEeHHE TIPOLIECCOB TIIABJICHUS
KPUCTAUTUIECKUX TEJI U Pa3MATIEHUS

IIPY HarpeBaHUHM aMOP(HBIX TEIL

Onpenenenue (M3MepeHne) yaeabHON TEIUIOTHI
TUUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUTaBIICHUS U
KPUCTAJLTU3AIIMHI HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YICHHUSI.

Pemenne 3aa4, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIJIOTHI B IIPOIleccax
TEIIoNepeaun NPy TUTABIICHUN U
KPUCTAJUTU3AINH, UCTIAPCHUH U KOHICHCAIIHH.
AHanmmM3 cUTyarui MpakTHIECKOT0 MPUMEHEHUS
SIBJICHUM TUTABJICHUS U KPUCTAUTA3AIIHH,
HaIpUMeED, TOTYICHHE CBEPXIHCTHIX
MaTepHaJIOB, COJIEBas TPeIKa U JIp.

AHanu3 paboThl U 00bSICHEHUE TPUHITUTIA
JIEHCTBUS TETIJIOBOTO JIBUTATEIS.

Brruncnenne xonudecTBa TEIIOTHI,
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BBIJICTISIFOIIETOCS IIPU CTOPAHUM PA3JIMUHBIX
BUI0B TorumBa, u KIIJ[ geurarens.
OO0cyxIeHHE YKOJIOTHYSCKHUX TTOCIICICTBUN
WCIIOJIb30BAHMS JIBUTATEIEH BHYTPEHHETO
CropaHusl, TeIUIOBBIX U THIPOIJICKTPOCTAHITUN

Hroro no pazaeny

28

Pa3znen 2. JnekTpuyeckue 1 MATHUTHBIE SIBJICHUSA

2.1

DNEKTPUYECKHE
3apsbl.
3apsiKEHHBIE Tea U
UX B3aUMOJICHCTBUSA

7

DJeKTpu3anus Tell.

JIBa pojia 3JEKTPUIECKUX
3apsaa0B. Bzaumopericreue
3apsiKEHHBIX TEJl.

3akon Kynona (3aBuCMMOCTh

CIJIBI B3aMOJIEHCTBUS
3apsKEHHBIX TEIl
OT BEJIMYUHBI 3apsAI0B U

PacCTOSIHUS MEXKIy TeJIaMu ).

DIIEKTPUUECKOE TOJIE.
Hanpsxk€nHoctb
AJIEKTPUYECKOTO MOJIA.
[IpuHun cynepno3uuun
BJIEKTPUYECKUX MOJICH

(Ha KAUECTBEHHOM YpPOBHE).

Hocurenu snextpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUM 3apsii.
Ctpoenue aToma.
[IpoBogHUKH U

Hab6nronenue n mpoBeicHNE OTIBITOB

T10 BJIEKTPU3AIMHU TEJ IPU CONTPUKOCHOBEHUH U
MHAYKIHEH.

Hab6mronenne u o0bsICHEHNE B3aUMOICHCTBUS
OIHOMMEHHO U Pa3HOMMEHHO 3apPSKEHHBIX TEIL.
OO0bsicHEHUE TPUHIUIIA JEHCTBUS 3JIEKTPOCKOIIA.
OObsicHEHUE SIBICHUM JICKTPU3ALIUU

MIPU COMPUKOCHOBEHUU TEJ U UHAYKIUEH

C MCITOJIb30BAHUEM 3HAHUM O HOCUTEIISIX
AJIEKTPUUECKUX 3apsII0B B BEIIECTBE.
Pacno3naBanue U 00bsICHEHHE SIBICHHUI
AIIEKTPHU3ALNH B TOBCETHEBHOM KU3HMU.
Hab6mronenne u o0bsCHEHHE OIBITOB,
WJUTIOCTPUPYIONTUX 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsiaa.

HaGmroienre onbITOB O MOACIUPOBAHUIO
CHJIOBBIX JIMHUAM 3JEKTPUYECKOTO MOJIS.
Hccnenoanue AenCTBUS JIIEKTPUIECKOTO MOJIA
Ha MTPOBOJIHUKU U TUDJICKTPUKHU
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AUDJICKTPUKH. 3aKkoH

COXPAHCHMH: SJICKTPUICCKOI'O

3apsizia

2.2

ITocTosiHHBINM
AIIEKTPUUECKUN TOK

20

DJIEKTPUYECKUM TOK.

Y cnoBus CyleCTBOBAHUSA
AJICKTPUYECKOTO TOKA.
NcTouHnKH MOCTOSTHHOTO
Toka. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TermoBoe, XUMHUYECKOE,
MAarHuTHOE).
DJIEKTPUYECKUI TOK

B )KMJIKOCTSIX Y ra3ax.
DJIeKTpUYEecKas 1eIb.
Cwuna Toka. DJIeKTpUYECKOe
HarpsHKeHUE.
Conporusienue
MPOBOJIHUKA. Y JIeJTbHOE
COMPOTHUBJICHHUE BEIIECTBA.
3akon Oma aJi yyactka
uenu. [locnegoBarensHoe
napajielIbHOe COeIMHEHUE
MIPOBOTHUKOB.

PaGota u MOIITHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH Jxoyna—JIenna.
DJIEKTpUUYECKHUE LIETH U

Hab6roneHne pa3iuuHbIX BUJIOB JEHCTBUS
AJICKTPUYECKOr0 TOKA M OOHAPYKEHUE ITUX
BUJIOB JCHUCTBHS B IIOBCEIHEBHOM KU3HU.
Habmronenre BOZHUKHOBEHUS Ta30BOTO Pa3psiia
Y DJIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka 1 uCIbITaHUE YJIEKTPUUECKOM LIETTH
IMOCTOSIHHOTI'O TOKA.

N3mepenune cuiibl Toka aMIepMeTpOM.
N3Mmepenne 3JIeKTpUIECKOro HapsiKEHUS
BOJIbTMETPOM.

[IpoBeneHue u 00BICHEHUE ONBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTb
BJIEKTPAUYECKOTO COMPOTUBIIEHUS POBOJHUKA
OT €T0 JJIMHBI, TUIOIAIH IMOTNIEPEYHOTO CEYEHUS
Y Marepuasa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOILETO YEPE3 PESUCTOP,

OT COIIPOTUBJIEHUS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOPE.

[IpoBepka mpaBuia CI0KEHUS HAPSKCHUN
[IPU TIOCJIEA0BATEIILHOM COCAUHEHUN JBYX
pE3UCTOPOB.

[IpoBepka nmpaBuia it CUJIbI TOKA

MIPU NAPAIUICIILHOM COCIMHEHUU PE3UCTOPOB.
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noTpedouTenu
AIEKTPUYECKOMN IHEPIUU
B ObITy. KopoTkoe
3aMBIKAaHUE

AHaIIM3 CUTyalluii MOCJIEeI0BATEIbHOTO U
NapAJUIEILHOTO COEANHEHNS TPOBOIHUKOB

B JIOMAIITHUX JJIEKTPUUECKUX CETAX.

Pemenne 3aay ¢ ucnonbs3oBanreM 3akoHa Oma
U GopMys pacdy€ra NEKTPUIECKOrO
COMPOTHUBIICHUS TIPU MOCJIEI0BATEIILHOM U
NapaJIeIbHOM COEAMHEHUU TPOBOIHHUKOB.
Onpenenenuie pabOTHI JJIEKTPUUIECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PESUCTOP.

OnpeneneHrie MOIHOCTH 3JIEKTPHYECKOTO TOKA,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMITOYKY OT HalpsKeHUs Ha Hel. OnpenesieHne
KII[] marpeBarens.

HccnenoBanue npeodpa3zoBaHus SHEPTUN

P NOABEME IPy3a AIEKTPOIBUTaTEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAIIHUX 3JIEKTPOHArpeBaTeNbHbIX MPUOOPOB.
OObscHeHNE TPUYUH KOPOTKOTO 3aMbIKAHUS U
NPUHLIMIIA JEHCTBUS IJTABKUX MPEJOXPAHUTEICH.
Pemenue 3a1a4 ¢ uCIonb30BaHUEM 3aKOHA
Jxoyns—JIenna

2.3

MarauTHbIC IBJICHUS

ITocTosTHHBIE MArHUTEL.
Bzaumoneiicreue
ITOCTOSTHHBIX MarHUTOB.
MarsauTtHoe nojie.
MarauTHOE 110J1€ 3eMIN

HccnenoBanne MarouiTHOT'O B3aMOCHCTBHUS
IMOCTOSSHHBIX MardHuTOB.

M3ydeHne MarHuTHOTO OISl TOCTOSTHHBIX
MarHuTOB IPU UX OOBETUHECHUH U PA3CIICHUN.
HccnenoBanne MaruuTHOIO B3aMMOJICHCTBUS
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1 €T0 3HaYCHHE JIJIS )KU3HU
Ha 3emue. OnbIT Dpcrena.
MarunuTHoe noJie
AJIEKTPUYECKOTO TOKA.
[Ipumenenune
AJIEKTPOMAarHuTOB

B TEXHHUKE. /[eficTBUE
MarHUTHOT'O MOJIS

Ha MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEN
MIOCTOSIHHOTO TOKA.
Hcnons3oBanue
ANEKTPOABUraTEICH

B TEXHUYECKHUX YCTPONUCTBAX
Y Ha TPAHCIIOPTE

IIOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO MO OCTOSTHHBIX
MarHuTOB MPU UX 00bETUHEHUH U Pa3ICICHHH.
[IpoBeneHre ONbITOB O BU3YyaJIU3al[uH OIS
IIOCTOSTHHBIX MarHUTOB.

N3ydyenue siBNEeHUS HAMarHMYMBAHUS BEILIECTBA.
HccnenoBanue neicTBUS IEKTPUYECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIIHNX
3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KAaTyIIKU

C TOKOM M MAarHuTa OT CHJIbI U HAIIPABJIECHUS TOKA
B KaTyIIIKE.

AHanmu3 cuTyalui NpakTHYECKOro MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
yCTPOWCTBAX, MPOMBIIIJICHHOCTH, METULIUHE).
N3yuyenue 1ercTBrsl MAarHUTHOTO OIS

Ha ITPOBOJIHHUK C TOKOM.

N3ydyeHue neicTBUs 3JIEKTPOJIBUTATEIIS.
N3mepenue KII/1 anexkTponBurarenbHOU
YCTaHOBKH.

PacniosnaBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHcmopT, OBITOBBIE YCTPOICTBA U JP.)

2.4

DIEeKTpOMarHuTHast
WHTYKITAS

Omneiter ®apanes. SBnenne
3JIEKTPOMATrHUTHOU
naaykuuu. [Ipasuio Jlenna.
DIIEKTPOreHEePaATOP.

OTBITHI IO HCCIICAOBAaHHNIO ABJICHUA
SHCKTPOMaFHI/ITHOI\ﬁ HHAYKOWU: UCCIICTOBAHUC
W3MECHECHUM 3HAUYCHUS U HaIlpaBJICHUA
WHAYKIIMOHHOI'O TOKA
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CniocoObI osTydeHus
AIEKTPUIECKON SHEPTUH.

DIIEKTPOCTaHIUU
Ha BO300HOBJIISIEMbBIX
HMCTOYHUKAX YHEPrUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 [TIPOTPAMME
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9 KJIACC

No HanmenoBanue Komuectso | IIporpammuoe cogepkanure | OCHOBHBIE BUBI ACATEIHHOCTH O0YYaAIOIINXCS
/o pas3zieiioB U TEM qacoB
y4eOHOr0 mpeMeTa
Pa3znen 1. Mexannueckue siBJIeHUst

1.1

Mexannueckoe
JIBAYKEHUE U CIIOCOOBI
€ro OIMHUCAHUS

10

MexaHndeckoe IBHKEHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCUTEIIBHOCTD
MEXaHUYECKOIO JBUKCHHUSI.
PaBHOMEpHOE
PSMOJIMHENHOE IBUKCHUE.
HepaBHomepHoe
MPSMOJIMHENHOE IBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJIa PH
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEHOE JIBMOKEHUE.
CBoOoaHOE MajicHuE.
OmnsiTe! ['anues.
PaBHOMEpHOE BI>KEHUE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOparieHust. Jlunelnas u
yIJIOBasi CKOPOCTH.

AHanmmn3 1 00CyXIeHNE PA3TUIHBIX PUMEPOB
MEXaHUYECKOT'O JIBHIKECHHSI.

O6cyxeHne rpaHul] IPUMEHUMOCTH MOJCIH
«MaTepuanbHasi TOUKA.

Onurcanre MEXaHUYECKOT O IBUKEHUS
pa3IuYHbBIMU crioco0amu (ypaBHEHHE, TaOJHUIIa,
rpaduk).

AHaIIN3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEILHOCTh MEXaHUYECKOIO
JBH>KCHHSI.

HabmoieHre MexaHn4ecKoro JBUKEHUs Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHME NTyTEN U TPACKTOPUN IBUKECHUS
OJIHOT'O U TOTO 7K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

Anamu3 tekcra ["anumnest 00 OTHOCUTENBHOCTH
JBU)KCHUS; BHIMIOJTHEHUE 3aIaHUH 10 TEKCTY
(CMBICIIOBOE UTEHUE).

Onpenenenne cpeHer CKOPOCTH CKOJbKEHUS
Opycka WM IBH)KEHHUS IIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

Ananu3 u 006cyX1eHre crnoco0oB
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LlenTpocTpeMuUTEIbHOE
YCKOpPEHHUE

pUOIMHKEHHOTO OIpeIeSICHUs] MTHOBEHHOM
CKOPOCTH.

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO
JBIDKEHUS (LIapUKa B )KUJIKOCTH, MOJIEITH
AIEKTPUUECKOr0 aBTOMOOWIIS U T. I1.).
Ornpenenenue myTy, IPOMICHHOTO 32 JIAHHBIN
MPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTH ITYTH paBHOMEPHOT O
JBUKEHUSI OT BPEMEHHU.

OO0cyxaeHue BO3MOKHBIX TPUHITUIIOB
JENCTBUS PUOOPOB, U3MEPSIOLIUX CKOPOCTh
(ciuaIoOMETpOB).

Brrunciienne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM MPSIMOJIMHEIHOM JIBH>KEHUH
Tena.

Ornpenenenue NpolICHHOTO MYTH U YCKOPEHUS
JBYDKEHUS TeJia 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIUHEHHOTO
JBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomeswl: eciu

NPU PABHOYCKOPEHHOM OBUMCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EMmHbIX yuces, mo
COOMBEMCMBYIOUUE NPOMENCYMKU 8peMeHU
0OUHAKOBDL.
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Onpenenenune yckopeHus Telia

IIPU PAaBHOYCKOPEHHOM JBHKEHUU

10 HAKJIOHHOM TIJIOCKOCTH.

N3mepenue nepruoja U 4acToThl 00pallieHUst
TeJa M0 OKPY>KHOCTH.

Ornpenenenrie CKOPOCTH PABHOMEPHOTO
JBUXKEHUS T€JIa IO OKPYKHOCTH.

Petienue 3anau Ha onpezeneHue
KMHEMATUYECKUX XapaKTEPUCTHUK
MEXaHUYECKOTO JBUKEHUS PA3IMYHbIX BUIOB.
PacnioznaBanuie u npuOIMKEHHOE OMUCAHUE
Pa3IMYHBIX BUJOB MEXaHUYECKOTO ABUKEHHUS
B PUPOJIE U TEXHUKE (HA MpUMepax CBOOOTHO
MaJAOINX TeJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumoneiicrBue ten

20

IlepssIii 3ak0H HproToHa.
Bropo# 3akon Herotona.
Tperuit 3akoH HeroToHa.
[IpuHUMD cynepno3uuuu
CHJL.

Cuina ynpyroctu. 3akoH
['yka. Cuiia TpeHus: cuia
TPEHUS CKOJIBIKEHHUSI, CHIIA
TPEHUS ITOKOSI, IPYTUE BUIBI
TPEHMUSL.

Cuiia TSKECTH M 3aKOH
BCEMHUPHOIO TATOTEHHUSL.

Ha6ronenne u 00Cy1IeHHE ONBITOB

C IBMIKCHUEM TeJia TPH YMCHBIIICHUY BITUSHUS
JIPYTUX Tell, MPENIATCTBYIOUIUX ABUKESHHUIO.
Amnamus Texcrta ["anmnest ¢ onucanuem
MBICIIEHHOTO dKCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH HHEPITNH;
BBITIOJTHEHHUE 3a/TaHHH 10 TEKCTY (CMBICIIOBOE
YTCHHUE).

OO6cyxkaeHne BO3MOKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIUU B PA3IUYHBIX CHCTEMax
OTCUETA.

Hab6mronenue u o6cyxaeHrne MeXaHUMIeCKIX
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Y ckopeHue cBOOOTHOTO
najeHus. /[BikeHue rmiaHeT
Bokpyr Connna. [lepBas
KOCMUYECKast CKOPOCTb.
HeBecoMocCTh 1 meperpysku.
PaBHOBecHne MaTepuanbHOU
TOYKHU. AGCOIIOTHO TBEPAOE
teno. PaBHoBeCHEe TBEPAOTO
TeJa C 3aKPETUIEHHON OCBIO
BpaleHusi. MOMEHT CHUIIBI.
LenTtp TsKECTH

SIBJICHUM, TIPOUCXOJISAIUX B CHCTEME OTCUETA
«Tenexkay» pu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBU>KEHUU OTHOCUTEITHLHO
KaOuHeTa (hU3UKU.

JIeliCcTBHUSI ¢ BEKTOpPAMU CHUIL: BBIIIOJIHEHUE
3aJlaHUM 110 CJIIOKCHHIO U BEIYUTAHHUIO
BEKTOPOB.

HabGmronenue n/unm npoBeieHUE OMBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh YCKOPEHHUSI
Tena OT MPUJIOKEHHON K HEMY CHIIBI M1 MACCHI
Tena.

AHanmu3 ¥ 00bSICHEHUE SIBJICHUN

C UCTIOJIb30BaHMEM BTOPOT0 3akoHa HpioToHA.
Pemenune 3amay ¢ MCOIB30BAaHUEM BTOPOTO
3akoHa HproTOHA M MpaBuiia CIOXKEHUS CUIL.
OmnpeneneHue >XECTKOCTH MPYKUHBI.

AHaM3 CUTYyaIui, B KOTOPBIX HAOIOIAI0TCS
yrpyrue aedopManuu, 1 uX o0bICHEHUE

C UCNOJIb30BaHUEM 3aKoHa ['yka.

Petenue 3a1a4 ¢ MCOIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS

CKOJIbKCHHUSA OT CHJIBI HOPMAJIbHOT'O AaBJICHM .

OO0cyxeHne pe3ynbTaToB UCCIEA0BAHNUS.
Onpenenenue korpuumenTa TpeHus
CKOJIb)KEHUSL.

N3mepeHne cuitbl TpEHUS TTOKOSL.
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Pemenue 3a1a4 ¢ ucnoab30BaHUEM (HOPMYITbI
JUTSL CUJTbI TPEHUS CKOJIb)KECHMUS.

AHanu3 IBUKEHUS TEJ TOIBKO 01 IEUCTBHEM
CHJIBI TSPKECTH — CBOOOIHOTO MaJIEHUsI.
OO0bsiCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOAHOIO Ma/IeHHs OT MACChI TeJa.

OueHka BETMYMHBI CUIIBI TATOTEHUS,
JNEUCTBYIOIIEN MEXIY ABYMsI TEIAMHU

(mJ1s1 pa3HbBIX Macc).

AHaIn3 ABWKEHUS HEOECHBIX TEJ

O] IEHCTBUEM CUJIBI TATOTCHUS

(c MCIOJIB30BaHUEM JIONIOJIHUTENBHBIX
MCTOYHUKOB HH(OPMALIUH).

Pemenne 3a1a4 ¢ MCNOIB30BaHUEM 3aKOHA
BCEMUPHOT'O TATOTEHUSI U (POPMYJIbI

JUISL pacd€Ta CHJIbI TSDKECTH.

AHaJIN3 OPUTMHAIILHOTO TEKCTA,
OIMCBHIBAOILIETO MPOSIBJICHUS 3aKOHA
BCEMHUPHOIO TATOTEHUS; BBITOJIHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHHE).
Ha6mroienre u 00Cyx1IeHHE ONBITOB

110 U3MEHEHHUIO Beca TeJla IPU YCKOPEHHOM
JBHKCHHH.

AHaJIA3 yCIOBHI BO3HUKHOBEHUSI HEBECOMOCTH
Y TIEPETPY3KHU.

Pewrenne 3a1a4 Ha onpeienieHre Beca Tena

B Pa3JIMYHbBIX YCIOBUSX.
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AHaln3 cuJ1, JEUCTBYIOIINX Ha TEJIO,
ITOKOSIIIEECS Ha OIOpeE.
OrnpeneneHne HeHTPa TIKECTU Pa3InYHbIX TEJ

1.3.

3aKOHBI COXpPAHEHUS

10

Nmnynsc Tena. IsMenenue
uMITyJibca. MIMIyJibc CHITBI.
3aKOH COXpaHECHUS
uMIyibca. PeakTuBHOE
JBUYKECHHUE.

Mexannueckas pabota u
MOIIHOCTh. Pabota cun
TSKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPTUU U
pabotsl. [loTeHunansHas
DHEPIUs Tena, MOJHATOrO
HaJl IOBEPXHOCTBIO 3EMIIH.
[ToreHmanpHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sHeprusi.
Teopema 0 KHHETUYECKOU
SHEPIUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

HaGmonenue u o0CyX1€eHHE ONbITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYJIbCa
IIPU B3aUMOJICHCTBUH TEII, 3aKOH COXPaHEHUS
UMITYJIbCA TIPH a0COMIOTHO YIIPYTOM H
HEYIIPYIrOM B3aUMOJEHCTBHUM TEIL

AHanmM3 cCUTyaluil B OKpyKaromien xKu3Hu

C UCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBJI€HUS pEAKTUBHOTO
JBU)KEHUS B IPUPOJIC U TEXHUKE.
[TprMeHeHue 3aKoHa COXpaHEHUsI UMITYJIbCca
JUIs1 pacu€Tra pe3ynbTaToOB B3aUMOAECHCTBUS TEI
(Ha mpuMepax HEYNPyroro B3auMoOIeHCTBUS,
YIIPYroro LEHTPaIbHOIO B3aUMOJECHCTBHS IBYX
OJIMHAKOBBIX TE€JI, OJTHO U3 KOTOPBIX
HETIOBUKHO).

Pemenue 3a1a4u ¢ MCNIOJIB30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH

IIpU TOABEME TPy3a C UCIOJIb30BAHUEM
HEMOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.
H3smepenune MOIIHOCTH.

N3smepenne noreHunaIbHONU SHEPTUU YIIPYTO
neopMUPOBAHHON MPYKUHBI.
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HN3MepeHne KWHETUYECKON YHEPT UM TEJIa

10 JJIMHE TOPMO3HOTO MTYTH.
DKCHEPUMEHTAILHOE CPABHEHUE U3MEHEHUS
MOTEHIIMAILHOW M KWHETUYECKON SHEPTUM TeJla
MPY JBUKEHUM 10 HAKJIOHHOM TIJIOCKOCTH.
DKcrnepuMeHTalIbHAs MPOBEPKa 3aKOHA
COXPAHEHUS] MEXaHUYECKOU IHEPrUun

IIpU CBOOOTHOM IMaJICHUH.

[IpumeHeHue 3aKOHAa COXpaHECHUS
MEXaHUYECKOUW AHEPIuu IS pacyéra

MMOTCHIMAIIbHOW U KHHETUYECKOW SHEPT UM TeNa.

Pemenue 3aaa4 C UCIIOJIb30BAHUEM 3aKOHaA
COXpaHCHUA MEXaHUYECKOU OHCPIun

Hroro no pazneny

40

Pazaen 2. Mexaundyeckue KoJ1e0aHus U BOJTHBI

2.1 | MexaHUYyecKue
KOJICOaHUS

7

KosebarenpHoe nBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KoJie0aHui: epuo,
4acToTa, aMIUTUTY/A.
MaremaTudeckuii u
MPYKUHHBIA MasSTHUKHY.
[IpeBpartiienre YHEPrun
IIpHU KojiebaTeIbHOM
JIBHKEHUH.

3aTyxaromue KojaeoaHus.
BrinykneHHbIe KOJICOaHMS.
Pe3onanc

HaGnronenue xoebdanuii moq JEHCTBUEM CHUIT
TSKECTU U YIIPYrOCTH U OOHApYKEHHE
MOT00HBIX KOJICOAHHI B OKPYXKAFOIIIEM MHPE.
Amnanu3s koneGaHuil rpy3a Ha HUTU U

Ha npyxuHe. OnpeieeHne 4acTOThI
KOJICOAHUN MAaTEMaTHIECKOTO U MPYKUHHOTO
MasiITHUKOB.

Ha6mronenue u o0bsacHeHNE SIBICHUS
pe3oHaHca.

HccnenoBanue 3aBUCMMOCTH TIEpUoza
KoJIe0aHU MTOBEIIIEHHOTO K HUTH T'Py3a

OT JIJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEpUOIa KOJIeOaHU I
rpy3a, NOJBELUIEHHOTIO K JIEHTE, OT MacChl Ipy3a.
HaGmonenue u 00Cyx€HUE OIbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb IEpUoaa
Kosie0aHU TPYKMHHOTO MAasiTHUKA OT MaCChI
rpy3a ¥ )XECTKOCTU IPYKUHBI.

[IpuMeHeHrne MaTeMaTu4ecKoro U MPy>KMHHOTO
MasTHUKOB B Ka4€CTBE MOJENEH I ONHUCAHUS
KoJIe0aHUN B OKPY>KAIOIIEM MUDE.

Pemrenne 3a1ay, CBA3aHHBIX C BBIYUCICHUEM
WJIM OIICHKOW 4acTOTHI (TTeprojia) KoaeOaHmit
H3zmepenue ycxopenusi c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4yecKrue BOIHBI.
CBolicTBa MEXaHUUCCKHUX
BOJH. [IpogonbHbIe 1
nonepeyvHbie BOJHEL. J[ymHa
BOJIHBI U CKOPOCTH €€
pacrpoOCTpaHEHUSL.
MexaHndeckue BOJIHBI

B TBEPJIOM TEJE,
celiCMHYECKHE BOJIHEIL.
3ByK. [ poMKOCTB 3BYyKa 1
BbICOTa TOHA. OTpaxeHue

3ByKa. IHpa3Byk u
YIABTPA3BYK

OO0HapyKeHHE U aHAJIN3 BOJIHOBBIX SIBJICHU
B OKPYXKAIOIeM MHpE.

Habmronenue pacinpocTpaHeHUs! TPOJOJIbHBIX
Y TIONEPEYHBIX BOJIH (Ha MOJIENIN) U
oOHapy)KeHHEe aHAJIOTUIHBIX BUIOB BOJIH

B IIpUpPO/ie (3BYK, BOJIHBI HA BOJIE).
Brluncnenue 1MHbI BOJIHBI U CKOPOCTH
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCnepUMEHTAIbLHOE OIPECIICHUE T'PAHMUII
YacTOTHI CIBIIIMMBIX 3BYKOBBIX KOJI€OaHUH.
HaGimronenne 3aBUCHMOCTH BBICOTHI 3ByKa
OT YaCTOTHI (B TOM YHCIIE, C HCTIOJIb30BaHUEM
MY3bIKaIbHBIX HHCTPYMEHTOB).
HaGmronenue u 00bsICHEHHE SIBIICHUS
aKyCTHUYECKOTr0 pe30HaHca.
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AHann3 OpUTHHAIILHOTO TEKCTA, MOCBAIMEHHOTO
WCII0JIb30BAHUIO 3BYKA (WX YJIbTPa3BYKa)

B TEXHUKE (9XO0JIOKAIIUS, YIbTPA3BYK

B MEJIUIIUHE U JP.); BHIOJIHEHUE 3a]JaHUI

10 TEKCTY (CMBICIIOBOC YTCHHE)

Hroro no pazaeny

15

Pa3nen 3. DyieKTpOMArHuTHOE 10JI€ M 3JIeKTPOMArHUTHbIE BOJHBI

3.1 | DrekTpoMarHUTHOE 6 DNEeKTPOMArHUTHOE MOJIE. [locTpoenue paccyxaeHuit, 000CHOBBIBAIOIIUX
oJie u DNEeKTPOMAarHUTHHIE BOJHBL. | B3aUMOCBSI3b 3JIEKTPUUYECKOTO U MAarHUTHOTO
AJIEKTPOMAarHUTHBIE CaoilicTBa IIOJIEH.

BOJIHBI AJIIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTaIbHOE U3YUYE€HUE CBOMCTB
[Ikana 3JIeKTPOMarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Vcrionb30oBaHue C MIOMOILbI0O MOOMJIBHOTO TEJIE(POHA).
AJIEKTPOMArHUTHBIX BOJIH AHanmn3 peHTTeHOBCKUX CHUMKOB
JUIsI COTOBOM CBSI3U. YEJIOBEYECKOr0 OpraHu3Ma.
ONEKTPOMArHUTHAs IPUPOJA | AHAJIN3 TEKCTOB, OMMCHIBAFOIIMX MTPOSIBIICHHS
cBeTa. CKOpOCTh CBeTa. AIIEKTPOMArHUTHOT'O U3JIy4EHUS B IPUPOJE:
BonHoBEIE CBONCTBa CBETA KUBBIE OPraHU3MbI, U3Ty4eHHs] HEOECHBIX TEI
(CMBICIIOBOE UTEHUE).
PacniozHaBaHue U aHAIN3 pa3JIMYHBIX
IIPUMEHEHUN JIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3yyeHne BOTHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ ncnonap3oBaHUEM QOpPMYI
JUISI CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JJTUHBI
BOJIHBI M YaCTOTHI CBETA
Utoro mo pazneny 6
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Pasznen 4. CBeTOBBIE ABJICHHS

4.1

3aKOHbI
pacTpocTpaHeHUs
CBETa

JlyueBas Mozensb cBeTa.
Hcrounuku cera.
[IpsimonuHeENHOE
pacnpocTpaHeHUEe  CBeTa.
3armenust Connua u JIyHsL
Otpaxenue ceera. [Imockoe
3epKayno. 3aKOH OTpaKeHUs
CBETAa.

[Ipenomiienue cBera. 3aKoH
npenomiienus ceera. [lonnoe
BHYTPEHHEE OTPaKEHUE
cera. lMcnonp3oBanue
MIOJIHOTO BHYTPEHHET O
OTpaKEHHS B ONTHYECKHUX
CBETOBOJAX

HaGmroieHue onpIToB, 1EMOHCTPUPYIOITUX
SIBJICHUE MPSAMOJIMHEHHOTO PacpoCTpaHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U TMOJYTCHU),

U UX UHTEPIPETaLNs C UCTIOE30BAaHUEM
MOHSITUSI CBETOBOTO JTyya.

OO0BsICHEHHE U MOJICJIMPOBAHUE COJTHEYHOT'O U
JIYHHOT'O 3aTMEHUMU.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKCHUS
CBETOBOTO JIy4ya OT yrJia majcHusl.

N3yuyeHne cBONCTB N300paKeHUs B INIOCKOM
3epKaje.

HaoGmroneane u 00bACHEHHE OITBITOB
10 TIOJTYYCHHUIO H300paKEHU B BOTHYTOM H

BBINYKJIOM 3epkaiiax. HaOmonenue u
00BSICHEHUE OMBITOB MO MPEJIOMIICHUIO CBETA
Ha TPaHUIIC PA3IUIHBIX CPE, B TOM YHCIIE
OIIBITOB C TIOJTHBIM BHYTPEHHUM OTPa’KEHUEM.
HccnenoBanne 3aBUCUMOCTH yIiia
IPEJIOMJICHHSI OT yIJIa [TaJIEHHsI CBETOBOTO JIy4ya
Ha TPAHUIIEC «BO3IYX—CTEKIIO».
PacnioznaBanue siBeHUM OTpakeHUs U
IPEJIOMJICHUS CBETA B IOBCEHEBHON KU3HU.
AHanu3 1 00bsICHEHHE SIBIEHUSI OITUYECKOTO
MUpaxKa.

Pemrenue 3a1ay ¢ MConb30BaHUEM 3aKOHOB
OTpaKEHUS U TIPEJIOMJICHHS CBETa

57



4.2 | JIuH3bI ¥ OITHYECKHUE 6 JIunza. Xopg nyueit B muHze. | [lonydyeHue n3o0pa>keHHil C TOMOIIbIO
pruOOpPHI OnrTnueckas cucrema coOuparonieil ¥ paccenBaroIei JIMH3.
dbotoanmnapara, Mukpockona | OnpeneneHre GOKYCHOTO paCCTOSIHUS U
u Teneckona. ['na3z kak ONTHYECKOW CUJIbI COOUpPAIOIEN JTMH3BI.
ONTUYECKAas CUCTEMA. AHaJIU3 yCTPOWUCTBA U MPUHITUIIA ICHCTBUS
bnvzopykocts u HEKOTOPBIX ONTHYECKUX MPHUOOPOB:
JATbHO30PKOCTh doToanmapaTra, MUKPOCKOIIA, TEJIECKOTIA.
N3ydyenue Mozenu riasa Kak ONTUHYECKOU
CUCTEMBbI. AHAJU3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, MPUHIIMIIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6eaoro 3 Paznoxenue 6enoro ceera Hab6mronenue pasnoxxeHus 6e1oro ceera
CBETa B CIIEKTP B criekTp. OnbiTel HeroTOHA. | B CIiekTp.
CnoxkeHue CreKTpaIbHbIX Hab6nronenue u 00bsiICHEHHE OMTBITOB
1BeToB. [{ucnepcust ceeTa 0 TOJIYYEHUI0 O€JI0r0 CBETa MPH CIOKEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBeneHre u 0ObSICHEHHUE OMBITOB
10 BOCIIPUSATHIO IIBETA IPEIMETOB MPU UX
HAOJTIOJICHUH Yepe3 IIBETOBbIE (DHITLTPHI
(LIBETHBIE OYKH)
Hroro no paszneny 15
Pa3znen 5. KBaHnTOBBIE SIBJIEHUS
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u O6cyxnenue e onbitToB Pezepdopaa

IIOIr10IICHUC CBCTA
aTOMOM

IJIAHETapHAask MOJIENIb aTOMA.
Monaens aroma bopa.
Hcnyckanue v norsomnieHue

I10 UCCIICAOBAHHNIO aTOMOB, BBIJIBUXKCHUC
THUIIOTC3 O BO3MOXKHBIX PC3YyJIbTaTaX OIILITOB
B 3aBUCHUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHu:A
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cBeTa aTOMOM. KBaHTHI.
JInHenyartsle CIIEKTPBI

aTOMOB, (POpMYJIMPOBaHHE BHIBOIOB

Y3 PE3yJIbTATOB OMBITOB.

OO6cyxaeHue NpoTUBOPEUNid TITaHETAPHON
MOJICJIM aTOMa M OCHOBAHUM JIJISI TUIIOTE3bI
Bbopa o craninoHapHbIX OpOUTaxX JIEKTPOHOB.
Habmronenne CIUIOMIHBIX U TUHEHYATHIX
CIIEKTPOB U3JIy4YCHUS Pa3INYHBIX BEIIECTB.
OObsicHeHHE TMHENYaThIX CIIEKTPOB U3TyUEHUS

5.2

CrtpoeHnune aroMHOr0
anpa

PagnoaktuBHOCTB. AJb(da-,
Oera- U raMMa-u3J1y4eHusl.
CtpoeHne aTOMHOr 0 Spa.
Hyxionnas Mmonenn
aTOMHOTrO siapa. M3oTonsl.
PagnoaktuBHBIE
npeBpaunienus. [lepuon
MOJIypacIia/ia aTOMHBIX 1€

OO0cyx1eHrEe BO3MOKHBIX TUIIOTE3 O MOJIEISAX
CTpOEHHUS sAJpa.

OmnpeneneHue cocrana sJiep 1o 3aJaHHbIM
MaCCOBBIM U 3apsiIOBBIM YHCJIaM U

10 TTOJIOKEHHUIO B IEPUOIMYECKOM CUCTEME
JJIEMEHTOB.

AHanmu3 U3MEHEHUs COCTaBa sSIApa U €ro
MOJIOKEHUS B IEPUOJIUUECKON CHUCTEME

P O-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUIL IO TOTOBBIM
dboTorpadusm.

OOGHapyxeHHe U U3MEPEHUE paNaIMOHHOTO
¢oHa c TOMOILBIO TO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.

AHann3 OMOJIOTMYECKUX U3MEHEHU,
MPOUCXOIALIUX MO IEUCTBUEM
PaMOAKTUBHBIX U3ITYUCHUM.
Hcnonp3oBanne pagirOaKTUBHBIX U3Ty4YCHUN
B MCIUIINHE
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5.3 | SnepHble peakuu 7 SAnepHble peakuuu. 3akoHbl | PelieHue 3a/1a4 ¢ MCIMOJIb30BAHUEM 3aKOHOB
COXPAHEHMS 3apsiI0BOrO U COXPaHEHMSI MACCOBBIX U 3apsIOBBIX YHCEI
MacCOBOI0 YHCEN. DHEPrUs | Ha ONPEICICHUE PE3YJIbTATOB SICPHBIX
CBS3M aTOMHBIX A1ep. CBA3b | peakiuii; aHATN3 BOBMOKHOCTH HJTH
MacChl M OHEPIUU. PeakiMu | HEBO3ZMOXKHOCTH SIACPHON PEaKIui.
CUHTE3a U JEIICHUS sIIEp. OneHka YHEpruu CBSI3U AJIEp C UCTIOJIb30BAaHUEM
Hctounuku s3eprun CosHua | popmyiibl DUHIITEHHA.
U 3BE31. SnepHas OO6cyx1eHne NepcneKTUB NCI0Ib30BaHUs
sHepreTuka. [enicreus YIIPABIIIEMOIO TEPMOSIIEPHOT O CUHTE3A.
paMOaKTUBHBIX H3aydyeHui | OOCyXI€HHE IPEUMYILECTB U SKOJIOIMUECKUX
Ha >KMBBIE OPraHU3MBbI po0JIeM, CBA3aHHBIX C SEPHOM SHEPreTUKON

Hroro no pazneny 17

IHoBTOPHUTEJIHbHO-00001AO NI MOLYJIb

IToBTOpEenue n 9 Cucremarnsanus u BrinonHenue yueOHbIX 3a/1aHui, TPEOYIOIINX

00001IeHNe
COJIepPKaHus Kypca
bu3ukn 3a 7—9 Kiacchel

0000111eHrE TPEIMETHOTO
COZIepKaHMsI U OIbITa
NeSITeNbHOCTH,
puoOpPEeTEHHOTO

IIpU U3YYEHUU BCETO Kypca
(U3MKH OCHOBHOTO OOIIIETO
oOpa3oBaHMsL.

[lonroroBka K OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMEHY 10 (PU3UKE

JUTSL 00YyJaronuxcs,
BBIOpPABIITUX 3TOT yIEOHBI
npeaMeT

JIEMOHCTPalMi KOMIIETEHTHOCTEM,
XapaKkTEPU3YIOLINUX €CTECTBEHHOHAYYH YO
rPaMOTHOCTb:

— IPUMEHEHU MOJIyY€HHBIX 3HAHUU

JUIS HAYYHOTO O0BSICHEHUS (PU3UYECKUX
SABJICHUN B OKPYXKAIOIIEH IPUPOJIE,

B [IOBCE/THEBHOM KU3HU U BBISBICHUS
(bu3MUECKIX OCHOB Psijia COBPEMEHHBIX
TEXHOJIOTU;

— IIPUMEHEHUSL OCBOCHHBIX
DKCIEPUMEHTAIBHBIX YMEHU

JUTSL UCCTITOBAHUS (PUBNYECKUX SIBIICHHM,
B TOM YMCJIE JJIsI TPOBEPKH TUIIOTES
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Y BBISIBJICHUSI 3aKOHOMEPHOCTEN.

Pemienne pacu€THpIxX 3a/1a4, B TOM YUCIE
IPENOJAararnX UCI0JIb30BaHUE (PU3NIECKUX
MOZENIEW U OCHOBAHHBIX HA COAEPKAHUUN
pa3UYHBIX pa3/ieloB Kypca PU3UKU.
Brinonnenue u 3anuTa rpynnoBbIX WU
VHIVBUIYAIbHBIX TPOEKTOB, CBSI3aHHBIX

C coiep>KaHUEM Kypca (pu3nKu

Hroro mo pazneny 9
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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