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PabGouas mporpamma mo ydebHOMy mpeamery «®Duszmka» (06a30BbIH YpPOBEHB)
(npenMeTtHas obnacTe «ECTeCTBEHHO-HAay4YHbIE MPEIMETHI») (ajiee COOTBETCTBEHHO —
nporpamma no ¢usnke, (U3MKa) BKIIOYAET MOSCHUTEIBHYIO 3aIlUCKY, COJEp:KaHUe
oOy4eHMUsl, TUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS IPOTPAMMBI 10 (PU3MKE, TEMATUUYECKOE
MJIaHUPOBAHHUE.

INOACHUTEJIBHASA 3AITMCKA

[IporpamMma 1o gu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJICHA
Ha OCHOBE IOJIO)KEHUW M TPeOOBaHWI K PE3yJibTaTaM OCBOEHHs Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeibHOU mporpammbl, mpeactaBieHHbix B ®I'OC 000, a takxe
¢ y4€ToM (peaepanbHOil paboueii mporpammel BocnuTanus U KoHnenmuu npenogaBanus
ydueOHoro npeameta «Dusukay.

Conepxxanue mporpaMmbl MO  (U3MKE HANpaBlIeHO Ha  (OPMHpPOBaHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYarOUIMXCsl U OPraHU3aLUI0 U3y4YeHUs (PU3UKU
Ha JIeSITEIbHOCTHOM OcHOBe. B mporpamme mo (u3HMKe y4YWUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpeamera B peanmmzauun TpeboBanuiit DPI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METANpEeAMETHBIM pe3yibTaTaM OOYYEHHs, a TaKKe MEXKIPEAMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX YY€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus.

[IporpamMma mo (¢u3MKe yCTaHABIMBACT pacHpeleleHue yd4eOHOro maTepuaia
no rojaM oOydeHus (IO KiaccaM), MpeAsiaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTD
U3Y4YEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHs IIPEIMETHOIO COJACPKAHMS U YUETE
BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

®uznka SBISETCS CUCTEMOOOPA3YIOMIMM JJisi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IMPOLIECCOB U SIBICHMIA,
U3y4aeMbIX XUMHUEH, OHoJoruen, actpoHoMued M (usMveckoil reorpadueil, BHOCHUT
BKJIaJl B ECTECTBEHHO-HAYYHYI0 KApTHHY MHpa, MPEJOCTaBIseT HauOoyiee SCHbIC
oOpa3ipl NMPUMEHEHHs] HAyYHOTO METOoAa MO3HaHMs, TO €CTh CIO0C00a MOITy4YEeHHS
JIOCTOBEPHBIX 3HAHUU O MUDE.

Omna w3 TrMaBHBIX 3ada4  (pusnueckoro oOpa3oBaHUS B CTPYKType OOIIEro
00pa30BaHuUs COCTOUT B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpeca
K HayKe Y OOy4aronmxcsl.

N3yuyenne ¢usmku Ha 0a30BOM YPOBHE IPENIOJIaraeT OBJIAJICHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAY4YHYIO IPaMOTHOCTb:

HAY4YHO OOBSCHSTH SIBJICHUS,

OLICHUBATh U TOHUMATh 0COOEHHOCTH HAy4YHOTO  HCCIIEJOBaHUS;

UHTEPIPETUPOBATh JIAHHBIE W MCHOJB30BATh HAayYHbIE JI0KA3aTEIbCTBA
JUTSL TIOTYYEHUS BBIBOJOBY.



[enu n3yyeHus pU3UKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus OMpeeIeHbI
B Konnenmuu mnpenonaBanus ydeOHOTO Tpeamera «Dusmka» B 00pa3oBaTEIBHBIX
OpTraHU3AUAX Poccuiickou Oenepanuu, peATU3YIOLINX OCHOBHEIE
oOmieoOpazoBarenbHble  MpOrpamMMbl,  yTBepxkAEHHOW  pemieHueM  Komeruu
MunuctepcTBa npocerienus Poccuiickoit @eneparuu (mpotokoit ot 3 aekadps 2019 .
No T1K-4BH).

Henu uzyuenust pu3uku:

MpUOOpETEHNUE MHTEpPECa M CTPEMJICHHUS OOYJalOIMUXCs K HAyYHOMY HW3YYCHUIO
IPUPOIBI, PA3BUTHE UX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUN O HAYYHOM METOJE TO3HaHUS U (OPMHpPOBAHUE
MCCIIEI0OBATEIbCKOTO OTHOLICHHS K OKPY/KAIOIIHNM SIBIICHUSIM;

dbopMHupOBaHWEe HAYYHOTO MHPOBO33PCHUSI KaK pe3yibTaTa HW3YYCHHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3HKY;

dbopMupoBaHUEe TMpEACTaBICHUM O ponau GU3UKKA I Pa3BUTHS  APYTHUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUNH O BO3MOXKHBIX cepax Oyaymel mnpodeccuoHanbHOU
NeSATEeIbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOJATOTOBKA K JalbHEHIIEMy 00YYEHUIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHre 3TUX LieJied MpOorpaMMbl 10 (PU3MKE HAa YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIIENYIONUX 3aa4:

MpUOOpETEHUE 3HAHMI O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHWYECKUX,
TEIUIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBICHUSX;

NpUOOPETECHUE YMEHHM OMUChIBAaTh M OOBSICHATH (PU3UYECKUE  SIBJICHUS
C UCIOJIb30BAHUEM TOTYYEHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PAaCUETHBIX 3aJay C MCIOJIb30BAHUEM
bu3YecKuX MOIeNIel, TBOPUECKUX U MTPAKTUKO-OPUCHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHN HAONIONATh TNPUPOJHBIC SBJICHUS U BBITIOJHATH OIIBITHI,
JabopaTopHble paOOThl M DKCIEPUMEHTAIBHBIC HCCIEIOBAHUS C HCIIOJIH30BAHUEM
U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOpMaIel GU3NUECKOT0 COACPKaHUs, BKITFOYAs
HHPOpMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSX (DU3MKHU, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE MHHOPMAIIHH;

3HAKOMCTBO cO cdepamu TPOo(EeCCUOHAIBHOW  JEATENbHOCTH, CBS3aHHBIMU
Cc (U3UKO, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha JOCTHUKEHUIX
(bU3YEeCKON HAYKH.

Ha wusyuyenue ¢usuku (06a30BbIii ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus oTBoaUTCS 238 YacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJICNIIO),
B 8 Kjacce — 68 yacoB (2 yaca B Hezelo), B 9 kitacce — 102 yaca (3 yaca B HEJIEIIO).

[IpensaraemMsliil B mporpaMmme no (pu3uke rnepeyeHsb J1abopaTopHbIX padOT U OMBITOB
HOCUT PEKOMEHJIATEJIbHBIA  XapakTep, Yy4YuTelb JelaeT BbIOOp MPOBEICHUS
Ja00paTOpHBIX PabOT ¥ OMNBITOB € Y4€TOM MHIAUMBHUIYATbHBIX OCOOCHHOCTEM
oOydJarommxcsi, CHUCKa OHKCIEPUMEHTAIbHBIX 3aJlaHWi, TpeajiaraéMblXx B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMeHa o (Pu3uKe.



COJEPKAHUE OBYYEHUA

7 KUIACC
Paznen 1. @usuka v eé poJib B NO3HAHUHU OKPYKAKOIIEro MUpa
®duszuka — Hayka o mnpupoje. SBieHus npupoabl. Du3HUECKUE SBICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.
dusnueckue BennynHbl. M3Mepenue ¢puznueckux BeanuuH. Puznyeckue npuoopsl.
[TorpemnocTs n3MepeHnii MexxayHapoaHasi CuCTeMa €INHHILL.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKH  M3y4alOT  MPHUPOAY.
EctecTBeHHO-HAay4HBIN METOJ] IO3HAHMsI: HAOJI0JEHUE, TIOCTAHOBKA HAYYHOI'O BOIIpOCa,
BBIJIBMKEHUE TUIIOTE3, SKCIIEPUMEHT I10 POBEPKE TMIIOTE3, 00BICHEHHE HA0II0JaeMOr0
sBieHus. Onucanre GU3NYECKUX SIBICHUHN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu
Mexannueckune, TeIUIOBbIE, SIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHS.
dusnyeckue mMpuoOOPsHI U MpoIeaypa MPSAMbIX U3MEPEHHUHN aHAJIOTOBBIM U IIU(POBBIM
prUOOPOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenure eHbl IeIeHUs IIKalbl K3MEPUTEIBLHOT0 Ipudopa.

N3mepenne paccTossHAMN.

N3mepenue 00bEMa )KUIKOCTH U TBEPIOTO TENA.

Omnpenenenne pa3MepoB MaJIbIX TeJl.

W3mepenune TemmepaTypsl IpH MOMOIIHX KUAKOCTHOTO TEPMOMETPA U JaTUnKa
TEMIIEPATYPHI.

[IpoBenenune uccie0BaHus MO MPOBEPKE THMOTE3bI: JATBHOCThH MOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM O0JIbIIIe, 4UeM OO0JIbIIe BHICOTA ITyCKa.

Paszgea 2. IlepBoHayasibHbIC CBeICHUS O CTPOCHHHU BellleCTBA

CrpoeHne BemecTsa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOLINE
JIVCKPETHOE CTPOEHUE BEILIECTBA.

JIBmxeHne yactull BemecTBa. CBs3b CKOPOCTH JBHKEHUS YACTHUIL] C TEMIIEPATYPOL.
BbpoyHoBckoe nBmxenue, nubdysus. BzaumoaelicTBue 4acTull BeleCcTBa: MPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMS BEILIECTBA: CTPOEHUE Ta30B, XUIKOCTEM W TBEPABIX
(KpUCTaIIMYecKnx) Ted. B3auMoCBA3b MEXIy CBOWCTBAaMHM BEIIECTB B pPa3HBIX
arperaTHpIX COCTOSHUSIX M HMX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHocTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6nronenne 6poyHOBCKOTO IBMKCHHUS.

Habmronenue nuddysumu.

HaGnronenue siBneHud, OOBSCHSIOMUXCS MPUTSHKECHUEM WM OTTAIKUBAHUEM
YaCTHUI] BEIIECTBA.



Jlabopamopnvie pabomsi u onvimoi
OueHka quaMeTpa aroMa METOJIOM PSIOB (C UCHOJIb30BaHUEM (GoTorpaduii).
OnbITel 1O HAOIOIEHUIO TEIUIOBOTO PACIIUPEHUS Fa30B.
OnbITEI IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKCHUSL.

Pasnen 3. /IBu:keHMe ¥ B3aMMOIeMCTBHE TeJl

Mexannueckoe IBukeHrue. PaBHOMEpHOE 1 HEpaBHOMEPHOE ABUXKEHHE. CKOPOCTh.
Cpenusist CKOpOCTh PYU HEPABHOMEPHOM ABMKEHUU. Pacu€T myT 1 BpeMEHH JBUKECHUSL.

SBnenue nHepuuu. 3aKOH UHEpIMU. B3auMoelicTBIE Tell KaKk MpUYrHA U3MEHECHHUS
CKOpPOCTH IBHWKEHMS Ted. Macca kKak Mepa MHEPTHOCTM Tena. [IIIOTHOCTh BemiecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BbEMA BEIIECTBA.

Cuta xak xapakTepuCTHKa B3auMoJiercTBus Tesl. Cuna ynpyroctd u 3akoH ['yka.
N3mMepenue Cuitbl ¢ TOMOIIBI0 JUHAMOMETpPA. SIBICHUE TATOTEHUS U chiia TskecTd. Criia
TSUKECTH Ha JIpyTuX mianeTax. Bec tena. Hesecomocts. CrioxkeHne cuil, HapaBJIE€HHBIX
no onHou mnpsiMor. PaBHopeicTByromas cwi. Cuna TpeHusi. TpeHue CKOJbKEHHS U
TPEHUE NOKOsl. TpeHue B IpUPOJIE U TEXHUKE.

Jlemoncmpayuu
Halnronenne MexaHu4ecKoro ABUKEHUS Tea.
N3Mmepenue ckopocTu NPSIMOIMHEHHOTO JBUKECHHUS.
HaOnronenue siBneHus UHEPIIUH.
Hab6nronenue usmMeHeHus CKOPOCTH P B3aUMOICUCTBUM TEII.
CpaBHeHHE MacC IO B3aUMOJICUCTBUIO TEIL.
CrnoxeHue cuil, HalpaBJIECHHBIX 110 OJHOW MPSIMOiA.

JlabopamopHwvie pabomul u onvimol

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (LIapuKa B KUJIKOCTH, MOJIEIN
AIIEKTPUUYECKOTO aBTOMOOWIISI M TaK Jiajee).

OmnpeneneHue cpeiHe CKOPOCTH CKOJIbKEHHUS OpyCKa UM IapHUKa 10 HAKIOHHON
MJIOCKOCTH.

Onpenenenue mMIOTHOCTH TBEPAOTO TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb PACTSDKEHUS (AepopMaliiiu) MpyKUHbI
OT NPUJIOKEHHOMN CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCHUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT BEca Teja
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. [laBienune TBEPABIX TeJl, sKUAKOCTENH U ra30B

Hasnenue. CrnocoObl yMEHbLIEHUST M YBeJIWYEHUs JaBiieHud. [laBrmeHue rasa.
3aBUCUMOCTbH JIaBJICHUS ra3a oT 00bEéMa, Temneparypsl. [lepenaya naBnenus TBEPABIMU
TedaMH, >KUAKOCTSIMU W ra3amu. 3akoH [lackans. IIHeBMarhueckne MallMHBI.
3aBUCHUMOCTh JIaBJICHUS JKUJIKOCTH OT TIyOMHBL. ['HApocTaTuyecKuil mapajokc.
Coobmraromuecst cocyasl. ['uapaBnuyeckie MeEXaHU3MBI.

ATtmocdepa 3emmum u  armochepHoe AaBieHuE. [IpUYMHBI CYIIECTBOBAHMS
BO3AylIHON o0onouku 3emiu. OnweiT Toppuuennu. M3mepenne atMochepHOro



JaBJI€HUA. 3aBUCUMOCTb aTMOC(EPHOTro aBJICHHS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: arMoc(hepHOTro JIaBJICHUS.

JlelicTBUE KUIKOCTH U ra3a Ha IOrPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUIKOCTHIO U TA30M.

Coo01aromuecst CoOCy/bl.

I'mppaBnnyeckuii mpecc.

[TposiBneHune nericTBrus aTMOCHEPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH Tela U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBHITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUKOCTH.

VYcioBue IUIaBaHMWS TEJ: IUIABAHUE WM TOTPYKEHHE Tel B 3aBUCUMOCTU
OT COOTHOIIEHUS IUIOTHOCTEN TEJIA U KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnegoBanre 3aBUCHMMOCTM Beca Tejda B BOJAE OT O0bEMA MOrpyKEHHON
B KUJKOCTb YaCTH TEJA.

OnpeneneHue BHITAIKUBAIOIIEH CHIIBIL, JECUCTBYIOIIEH HAa TENO, MNOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI, JEHCTBYIOIIEH Ha TEJO
B KUJIKOCTH, OT MAaCCBhI TEJIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTD BBITAJIKUBAIOIIEN CUIIBI, IEMCTBYIOIIEH
Ha TeJIO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJKOCTh YACTH TeJa U OT MJIOTHOCTU
KUJKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKH M OIPEACIECHUE €€
Irpy30M0AbEMHOCTH.

Paznen 5. Pabora 1 MOITHOCTB. JHEPIrusi

Mexanunueckas padota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: phIuar, 0J0K, HAKJIIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpuMeHeHue mpaBujiaa paBHOBECUsI pblyara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocTsix Mmexanu3moB. [IpocTeie MeEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunetndeckas u moteHnuanbHas 3Heprus. [IpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTHUH B IPYTrOi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

JlabopamopHhwvie pabomul u onvimoi

Onpenenenne pabOTHl CWIBI TPEHUS TIPH PAaBHOMEPHOM JIBIDKCHHU Tela
10 TOPU30HTAJILHOM TOBEPXHOCTH.

HccnenoBanue yciaoBUM paBHOBECHS pbluara.



N3amepenue KII/] Hak1OHHOM MIIOCKOCTH.
N3ydeHne 3ak0Ha COXpaHEHU MEXAaHUYECKOW SHEPTUH.

8 KJIACC

Pa3znea 6. TenioBble iBJeHUA

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BELIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. OTBITHI, MOATBEPKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYISIPHO-KNHETHYECKON TEOPUH.

Mopenn  TBEPAOro, KUAKOTO M  Tra3000pa3HOr0  COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB Ta3oB, >KUIKOCTEH H
TBEPBIX TEN HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKOW Teopur. CMaunBaHue
Y KaWUBIPHBIC ABJIECHUS. TEIUIOBOE PACIIMPEHNE U CHKATHE.

Temmneparypa. CBsA3b TEMIIEpAaTypbl CO CKOPOCTBHIO TEILUIOBOTO JBMKECHHS YACTHIL.
BuyTtpennsis sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEpPIruM: TeIulonepeaada u
coBepuieHHe paboThl. Buasl Temonepegauu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4YeHUE.

KonuyecTBo TeminoTel. YAenbHas TEMJIOEMKOCTh BELIECTBA. Te€MI000MEH H
TEIJIOBOE PABHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. [lnaBneHue M oTBepleBaHHE
KPUCTAJUIMUECKUX BEILECTB. YJelbHas TeIwloTa MiaBieHus. llapooOpasoBanue u
KoHaeHcauus. Mcmapenwe. Kumenue. VYaenbHas Temiota napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO JIaBICHMUSL.

BnaxuocTts Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUSL.

[Tpuntuner padoTsl TermoBeix aurateneit KI1/] remmoBoro aeuratens. TemmoBsie
JIBUTATEJIN U 3aIMATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMS U MPEBPALICHUSA YHEPTUH B TEIUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO ABHIKCHHS.
Habnronenue nuddysumu.
HaOnronenue siBjieHU CMauyuBaHUs U KaMWIISPHBIX SBJICHUI.
Habmronenue TenioBoro pacimpeHus Tel.
N3MeHenune [naBieHWsi Traza Mpd U3MEHEHHMM 00bEMa W HarpeBaHUM WIIU
OXJAXKICHUU.
[IpaBuia usmepeHust TeMIepaTypsl.
Bunbl Termonepenayn.
OxJtaxkeHue npy CoBEPILIEHUU paOOTHI.
Harpesanue npu coBepiiieHnu padoThl BHEIIIHUMU CUJIAMHU.
CpaBHeHHE TEIUTIOEMKOCTEH pa3IMYHbIX BEIIECTB.
Habnmronenne xuneHus.
HaOmroneHue nocTossHCTBA TEMIIEpATyphl IPH TUIABICHUHU.



Mojenu TeIUIOBBIX ABUTaTEIEH.

JlabopamopHwvie pabomul u onvimol

OMnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbIThI IO BEIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPIBIX
TEN.

OnpeneneHue AaBIeHUS BO3Ayxa B OAJIJIOHE MIMPHUIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBICHUS BO3yXa OT €ro 00béMa u
HarpeBaHMs WM OXJIaKICHU.

[IpoBepka THUIMOTE3bl JTUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KHIKOCTH
B TEPMOMETPUYECKOMN TPyOKe OT TeMIEepPaTyphI.

Habmoienue n3MeHeHnsl BHyTPEHHEHW HEPTUU Tella B pe3yNibTaTe TEIJIonepeaadu
U pabOThI BHEIIHUX CHUJIL.

HccnenoBanue sBIEHUS TEINIOOOMEHA MPH CMELIMBAHUM XOJIOJAHOM U ropsiuei
BOJBI.

OmnpeneneHre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IMpH TEIJIO0OMEHE
C HArpeThIM METAJUNINYECKUM LIHJIUHIPOM.

Ornpenenenue y1eapHON TEIMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCIIapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.

Ornpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBJA.

Paznen 7. Diekrpuyeckre U MATHUTHbIE SIBJICHUSI

OnekTpuzauus Ten. JlBa poaa  dAIEKTpUYECKUX 3apsAloB. Bi3ammogericTBue
3apshKEHHBIX Tesl. 3akoH KyroHa (3aBHCUMOCTD CHITBI B3aUMOICHCTBUS 3apsSyKEHHBIX T
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXK]TY TEJIaMM ).

OnekTpudeckoe moje. Hanpsk€HHOCTh  AieKkTpudeckoro mnojsa.  [IpuHiun
CYIEPIO3ULIUN IEKTPUUECKUX MOJIEH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsigoB. ODJIEMEHTApHBIM JJIEKTPUYECKHN  3aps.
Crpoenue atoma. IIpOBOJHUKM M TUAJEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

DIIEKTPUYECKUMN TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHMKM
MOCTOSTHHOTO  TOKa. JIeWCTBHS DJIEKTPUUECKOTO0 TOKa (TEIIOBOE, XMMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

OnekTpudeckas nenb. Cuna Toka. DiekTpudeckoe HanpspkeHue. COmpoTUBIIEHUE
MIPOBOJAHUKA. Y AENBHOE CONPOTHUBJIIEHUE BelleCTBA. 3akOH OMa g ydacTKa LENu.
[TocnenoBaTenbHOE U APALIEIIBHOE COEAUHEHUE ITPOBOIHUKOB.

PaboTa u MOITHOCTB ANEKTPUUECKOT0 TOKa. 3akoH Jlkoyns—Jlenna. Dnektpuueckue
IEMU ¥ TOTPEONTENHN ANEKTPUIECKOM dHEeprun B ObITy. KOpoTKO€e 3aMbIKaHue.

[ToctostHHble MarHuThl. B3anmoAelCTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe
nojie. MarHuTHoe 1oJjie 3eMJIM M ero 3Ha4YeHue s Ku3Hu Ha 3emuie. OmnbIT Ipcrena.



MaruutHoe moJie 3JeKTpUYecKoro Toka. IIpuMeHeHne 3JeKTpOMarHuTOB B TEXHHKE.
JleficTBrE€ MarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM. DJIEKTPOJBHUIaTelb MOCTOSHHOTO
Toka. Mcnonb3oBaHWE DNEKTpPOABHUraTeNied B TEXHUYECKHX  YCTPOMCTBAX W
Ha TPAHCIIOPTE.

Oneitel @apanes. fBieHHe >3aeKTpOMarHUTHOM WHAYKuuu. IlpaBuno Jlenna.
Onextporeneparop. CrnocoObl MOJIy4EHHUsl dJIEKTPUUECKON SHEPrUH. DJIEKTPOCTAHLIUU
Ha BO300HOBJIIEMBIX UCTOUYHUKAX SHEPTUH.

Jlemoncmpayuu
DJIeKTpU3aLus TE.
JIBa poaa aNEKTPUUECKHUX 3aPSAI0B U B3AUMOJCHCTBUE 3aPSIAKECHHBIX TEIL.
Y CTpONCTBO U AENUCTBHE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAsI MHIYKITUA.
3aKOH COXPaHECHUS AIEKTPUUECKUX 3apSI0B.
[IpoBOTHUKY ¥ TUIIIEKTPUKH.
MoennpoBaHr€e CHIIOBBIX JTUHUAN SJIEKTPUUECKOTO TTOJIS.
HcTouyHMKHM TTOCTOSTHHOTO TOKA.
JIeHCTBUS DNEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJIKOCTH.
["a30Bb11 pa3psa.
N3mepenune cuitbl TOka aMIepMeTpOM.
N3mepenune 3neKTpruiecKoro HanpsKeHUs: BOJIbTMETPOM.
Peocrar n MarasuH cONpOTUBIICHUN.
BzanmopelicTBre MOCTOSTHHBIX MarHUTOB.
MoaenupoBaHre HEBO3MOXKXHOCTH pa3/ICJICHUS MTOJKOCOB MarHura.
MoaennpoBaHHE€ MAarHUTHBIX TTOJIEW TOCTOSIHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DIEKTPOMarHur.
JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSTHHOTO TOKA.
HccnenoBanue siBIEHUS 3E€KTPOMAarHUTHOM UHAYKIIHUH.
Omnbitel Dapajnes.
3aBUCUMOCTb HATPABJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUHM €r0 BO3HUKHOBEHHUS.
DIIEKTPOreHEePaATOP MOCTOSHHOTO TOKA.

JlabopamopHwvie pabomul u onvimol
OMBITH IO HAOTIOACHUIO DJICKTPU3AIUH TNl MHAYKIIUEH U MPU COMPUKOCHOBEHUM.
UccnenoBanue nericTBUsI IEKTPUIECKOTO OIS HAa TPOBOTHUKH M TIUDJICKTPUKH.
COopka u nmpoBepka padOThI JICKTPUUECKOHN MU MOCTOSHHOTO TOKA.
W3mepenne u peryampoBaHie CUIIbI TOKA.
N3mepenne u peryImpoBaHUE HAMPSHKESHUS.
UccnenoBanre  3aBUCHMOCTH  CHJIBI  TOKa, HAYIIETO  Yepe3  PEe3ucTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh SJIEKTPUYECKOIO COMPOTUBIICHUS
MIPOBOJAHUKA OT €0 JUIMHBI, INIOMAAU TONEPEYHOTO CEUEHUS U MaTepurala.

[IpoBepka mpaBuia CIOKEHUS HAPSKEHUHN TIPU MTOCIEA0BATENBHOM COEIMHEHUN
JIBYX pE€3UCTOPOB.

[IpoBepka nmpaBuiia AJisi CUIIbI TOKA MPU NapAIIIEIIBHOM COETMHEHUH PE3UCTOPOB.

Onpenenenne pabOThI NEKTPUIECKOr0 TOKA, HIYILIETO YEPE3 PEIUCTOP.

OmnpeneneHne MOIHOCTHU IEKTPUYECKOTO TOKA, BBIACIIIEMOM Ha PE3UCTOPE.

UccnenoBanne 3aBUCHMOCTH  CUJIBI  TOKa, MAYLIErO 4YEpe3  JaMIIOUKYy,
OT HANPSHKEHUS HA HEW.

Omnpenenenue KIIJ] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MATHUTOB.

N3yyenrne MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB MPH UX O0OBEAMHCHUH U
pa3ieiICHUM.

UccnenoBanre 1elCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSl KATYIIKU
C TOKOM U MarHuTa OT CUJIbI TOKA M HAIlPaBJEHUS TOKA B KaTYIIIKE.

N3ydenune necTBUS MArHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.

KoHctpynpoBanue u uzydenue padoThl JIEKTPOABUTATEIIS.

N3mepenune K11/ anexkTpoaBuraTenbHON YCTAaHOBKH.

OnbITHI O UCCIICIOBAHUIO SIBICHUS 3JIEKTPOMATHUTHOM MHAYKIIUU: UCCIIEIOBAHUE
W3MEHEHUM 3HAUYCHUS U HAPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. MexaHu4eckue siBJICHUA

Mexannueckoe  aBwkeHME. MarepuanbHas — Touka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~ MEXAaHWYECKOrO  JIBM)KEHUs. PaBHOMEpHOE  MPAMOJIMHEIHOE
nBrkeHue. HepaBHomepHoe mpsiMOiuHENHHOE naBukeHue. CpedHsis M MrHOBEHHAas
CKOpOCTB T€Ja IIPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenne. PaBHOycKkOpeHHOE TIpsSMoTHEHOe aBrkeHne. CBOOOIHOE TaJIeHHeE.
OnpbiThl ["anunes.

PaBHOMepHOE 1nBIKeHHWE TO OKpyxkHocTH. [lepmon u wyacrota oOpareHus.
JIuHelHas u yriaoBasi CKOpOCTH. L[€HTpOCTpEMUTETBHOE YCKOPEHHUE.

ITepseiit 3akoH HproroHa. Bropoy 3axkoH Herorona. Tperunt 3akoH HproToHa.
[IpuHIMI CYyNIEpNO3ULINKU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHUS CKOJIbXKEHHS, CUia
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUSI.

Cuita TSOKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHUsI. Y CKOPEHHE CBOOOJHOTO IMaJICHMUS.
Jemxenue nnaHetr Bokpyr Coinnna. IlepBas xocmuueckasi ckopoctb. HeBecoMocTh u
MEePETPYy3KHU.
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PaBHOBecue marepuanbHOMl TOUkKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa € 3aKPEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

NmMnynsc tena. M3meHeHune wnmiynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHMS
UMITyJIbca. PEakTUBHOE IBH)KECHHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cuim TsHKECTH, yNPYrocTH, TPEHHS.
Cas13b 3HEpruu U padoTel. [loTeHmanbHas 3Heprus Teia, NOAHATOr0 HaJl HOBEPXHOCTHIO
3emu. [loTeHnManbHas dHeprus c:katou npykuHbl. KnHetndeckas sHeprus. Teopema
O KMHETUYECKOW dHEPIUH. 3aKOH COXPAHEHMS] MEXAaHWUYECKON SHEPTHH.

Jlemoncmpayuu

Habmoienne MexaHMueCcKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHME ITyTEN U TPACKTOPUN IBHKEHHS OJJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHHS.

HccnenoBanre npu3HaKoOB pABHOYCKOPEHHOTO ABUKEHHS.

HaGnronenue NBHKEHHS TeJla O OKPYKHOCTH.

Habnrogenne MexaHWMYEeCKUX SBJIEHUM, MPOUCXOASIIMX B CHUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHHM OTHOCUTEIBHO KaOMHETa
bu3uKH.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MACChI TeJa U IEHCTBYIOLIEH HA HETO CHJIBI.

Habutoienue paBeHCTBa CUJI IPU B3aUMOJEHCTBUM TEI.

N3MeHeHue Beca Tesa Ipu YCKOPEHHOM JIBUKEHUH.

[lepemaya uMItynbca Ipy B3aUMOACHCTBHAM TEIL.

[IpeoOpa3zoBaHus SHEPTUU TPU B3aUMOJAECHCTBUY TEll.

CoxpaHeHne UMITYJIbCa IIPU HEYTIPYT'OM B3aUMOJACHCTBHH.

CoxpaHeHne uMIyJbca Ipu adCOIIOTHO YIPYTrOM B3aUMOIEHCTBUU.

HabGnroneHue peakTHBHOTO IBU>KEHHS.

CoxpaHeHrne MEXaHMYECKOW SHEPTUH MTPU CBOOOHOM MaJICHUH.

CoxpaHeHrne MEXaHMYECKOM OSHEPrMyM NpPU JBW)XXEHUU TENa IMOJ JEUCTBUEM
IIPY’KUHBI.

JlabopamopHvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Juisi pa3roHa U JajdbHEHIIIEr0o paBHOMEPHOTO JBUKEHUS
IIapUKa WA TEICKKH.

Omnpenenenue cpeqHell CKOPOCTH CKOJNBKEHHUS] OpycKa WM JBHXKECHUS IIapuKa
10 HAKJIOHHOM INIOCKOCTH.

OmnpeneneHre yCKOPEHUs Tesa MPH PaBHOYCKOPEHHOM JIBHXKEHUH TI0 HAKIIOHHON
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JABM)KCHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BL: €CIAM MPU PaBHOYCKOPEHHOM JBIKEHHHM 0€3 HaudaabHON
CKOPOCTH ITyTH OTHOCSITCS KaK psAJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MTPOMEKYTKH
BPEMEHH OJMHAKOBBHI.
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UccnenoBanrie 3aBUCMMOCTUA CUJIbI TPEHHSI CKOJIBKEHHUSI OT CHJIBI HOPMaJbHOIO
JTaBJICHUSL.

Omnpenenenue K03 HUIIUEHTA TPEHUS CKOJIBbKEHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIBI TPEHUS] TPU PABHOMEPHOM JIBDKCHUHU Tella
110 TOPU3OHTAJILHOW MOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YIIPYTOCTU MPU MOABEME Ipy3a C MCIOJIb30BAaHUEM
HEMOJABMYXHOTO U TMOJBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpAHEHUS YSHEPTUU.

Pa3znen 9. MexannuecKne K0J1e0aHUA U BOJTHBI

Konebarenbnoe paBmwkenue. OCHOBHBIE XapaKTEPUCTUKH KoJeOaHUIl: TEpHo,
4acToTa, aMIUIMTyJda. MareMaThndeckuid W TpPYKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIHUU NPHU KOJIEOATETbHOM JBUKCHUH.

3aryxatoue kosiebaHusi. BeiHyxkaeHHbIe KosneOaHusd. Pe3onanc. MexaHudeckue
BOJHBI. CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHble M momepedHsie BOMHBL. JlyMHA
BOJIHBI U CKOPOCTb €€ paciupoCTpaHeHusa. MexaHuyeckue BOJIHBI B TBEPIOM Telle,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BblcOTa ToHa. Otpaxkenue 3Byka. MHdpasByk u
YJIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xonebanuit Tl no1 ASHCTBUEM CHJIBI TSIKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha IPYKUHE.
Habmronenne BoIHYKICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpanenre mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIEIH).
Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre 4acToOThI U epUo/ia KoJieOaHU MaTeEMaTHUECKOr0 MasiTHUKA.

OnpeneneHne 4acTOThl U MEPUOIA KOJICOAHUM MPYKMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Tepuo/ia KOJeOaHUI MOABEIIEHHOTO K HUTHU Ipy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH TepUOJa KoJIeOaHMM MPYXKUHHOTO MasTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBHCUMOCTH MEepHOJa KOJIeOaHWi Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Ipy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh Tepuoaa KojeOaHWW MpYKKUHHOTO
MasiTHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus: CBOOOTHOTO TIa/ICHUS.

Pa3zgea 10. DiieKTPOMArHMTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
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SHCKTPOMaFHI/ITHoe I10JIC. 9JI€KTpOM8IHHTHBI€ BOJIHBI. CBoiicTBa
QJICKTPOMAIrduTHBIX  BOJIH. [MIxana QJICKTPOMArduTHBIX  BOJIH. Hcnonp3oBaHue
SJICKTPOMArHvuTHBIX BOJIH JJISA COTOBOM CBSI3H.

SHCKTpOMaFHI/ITHaSI Impuponaa CBCTa. CKOpOCTL cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE cBOMCTBaA CBETA.

JlabopamopHwvie pabomul u onvimol
W3y4yeHne CBOMCTB 3IEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMIIBHOTO Tene(hoHa.

Pa3gen 11. CBeToBBIE SIBJEHHUSA

JIyueBasg mogmens cBera. Mcrounuku csera. IIpsMonmHEHOE pacnpocTpaHEHUE
ceera. 3atmenuss ComHma u Jlywsl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3aKoH
OTPa)KECHUS CBETA.

IIpenomnenne cBeta. 3akoH ImpenomiieHuss cBera. [lomHoe  BHyTpeHHee
OTpaxkeHHE cBeTa. VCnoJIb30BaHWE ITOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKHUX
CBETOBOJIAX.

JIunza. Xox myuedt B nuH3e. OnTudeckas cucreMa (ortoanmnapara, MUKpOCKona u
Teneckomna. ['na3 kak ontuyeckas cucreMma. ban3opykocTs U 1aabHO30pPKOCTb.

Pa3znoxenue 6enoro csera B criekTp. OnbiTel HetoTOHA. CllOXKEHUE CIIEKTPATbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpsiMonMHEHOE pacIpPOCTPAHEHUE CBETA.
OrtpaxkeHue cBera.
[Tonyuenune n300pakeHUH B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xon nydei B coOuparoieil JImH3e.
Xox Iy4el B pacCEUBAOIIEH JIMH3E.
[Tony4yenue n3o0paxeHuil ¢ MOMOIIbIO JIUH3.
[Ipunuun peiictBus Goroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
Mopens rnasa.
Pasnosxenue 0enoro cBeTa B CHEKTP.
[Tosyuenune Oenoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamophwvie pabomul u onvimoi
HccnenoBaHre 3aBUCHMOCTH YTJIa OTPaKCHHSI CBETOBOTO JTyda OT yIJIa TaJICHHUS.
N3ydeHne xapakKTepUCTHK M300paskeHUs IIpeIMEeTa B IJIOCKOM 3epKalie.
HccnenoBaHue 3aBUCMMOCTH yIila MPEJIOMIICHHS CBETOBOTO Jiyda OT yrJja IMaeHus
Ha TPAHMIIC «BO3IYX—CTCKIIO».
[Tony4yenue n300paxeHut C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
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Omnpenenenne (OKYCHOTO PACCTOSHUS U ONITHYECKON CHJTBI COOMPAIOIICH JIMH3HI.

OnBITHI 110 Pa3NoKEHUIO OEJIOTO CBETA B CIEKTP.

OMBITH TTO0 BOCHPHSITHIO I[BETA MPEAMETOB MPU WX HAOIOJCHUH Yepe3 1BETOBHIC
(UIBTPHIL.

Pa3nen 12. KBaHnTOBBIC ABJICHHUSA

Omnwitel Pezepdopna u mnanetapHas Mmonenb aroma. Mogenbs aroma bopa.
Hcnyckanue u noriomeHue ceeta aroMoM. KBaHThI. JInHe4aTbie ClIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramMma-u3nydeHusi. CTpoeHre aTOMHOTO Sipa.
Hyknonnas Moaens atoMHOTO siapa. M3otonel. PagnoaktuBnbie ipeBpanienus. [lepuon
IIOJIypacIiaia aTOMHBIX SED.

SAnepHblie peakuuu. 3aKOHbI COXPAHEHHSI 3apSA0BOTO0 M MACCOBOT'O YHUCEIN. DHEPrHUsl
CBSA3M aTOMHBIX siep. CBsA3p Macchl U 3HEpruu. Peakuuu cHHTE3a W JENEHUs sIep.
Nctounuku sHeprun CoiaHUA U 3BE3.

Anepnas osHepretuka. JIeMCTBHS paJMOAKTUBHBIX W3JIYyYCHHM Ha JKHUBBIC
OpPraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TOTJIOMICHUSI.
CrexTpbl pa3IuYHbIX Ta30B.
CnekTp Bogopoa.
Habnronenue tpexoB B kamepe BuiibcoHa.
Pabora cu€Turika HOHU3UPYIOIKNX U3TYyYCHUH.
Peructpanus uznydeHus: IpUPOIHBIX MUHEPAJIOB U IPOTYKTOB.

JlabopamopHwvie pabomul u onvimol

HaGuroieHue CIIONIHBIX ¥ TMHEHYATBIX CIICKTPOB M3Ty4YCHHUS.

HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY ITyTH
(o dotorpadusam).

N3mepenne paanoakTUBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIM A MOLYJIB

[ToBTOpPUTENBHO-00001IAIOMIMI MOAYJIb TpPEAHA3HAUEH U CHUCTEMaTH3aluu U
000OLIeHNs] TPEAMETHOTO COACPKAHUSI W OIbITa JAESITEIbHOCTH, NPUOOPETEHHOTO
OpU M3YYEHWH BCEro Kypca (GU3MKH, a TakkKe ISl TOATOTOBKH K OCHOBHOMY
TOCyIapCTBEHHOMY DK3aMeHY 1Mo (hU3HKe /I 00yUaIoUXCsl, BRIOPABIIUX dTOT YICOHBIN
npeaMer.

[Ipy wW3yyeHMH HAHHOTO MOJIYJSl PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHJIbI
JIESITEIBHOCTH, Ha OCHOBE KOTOPBIX 0O0ECIEeYMBACTCS JOCTHKEHHE MPEIMETHBIX U
MeTamnpeIMETHBIX TUTAHUPYEMBIX PE3yIbTaTOB oOyueHwus, dbopmupyercs
€CTECTBEHHO-HAay4YHass TPAaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHNE YMEHUSIMH OOBSICHATh (PU3UUECKUE SIBIICHUSA,
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IIPUMEHSAS IIOJyYCHHBIE 3HAHWSA, pelaTh 3aJadd, B TOM YHCIE KadyeCTBEHHBIE U
DKCIIEPUMEHTAJIBHBIE.

[IpuHIMIIHANTBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3zeia peain3yeTcs 3a CUET
TOT'0, YTO OOYYAIOILIUECS BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM IPEIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHUU pacro3HaBaTh U HAYYHO OOBACHATH (hU3HUECKUE
SBJICHUS B OKPYKAIOILIEW IPUPOJIE U TOBCEIHEBHOU )KU3HH;

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEI0BAHUS (PU3NYECKUX SBJICHUM, B TOM YHCIIE
JUIS1 IPOBEPKHU TUIIOTE3 U MOJYYEHUS TEOPETUIECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HanOOJe€e BaXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEpP, NPAKTUYECKOTO MCIIONB30BAHUSA PA3JIMYHBIX HCTOYHUKOB

OHCPIUKM Ha OCHOBC 3dKOHA IIPCBpAIICHUA MW COXPAHCHHA BCCX H3BCCTHBIX BHIOB
OHCPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydyenne ¢u3MKHM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHHUs HaIPaBJICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEeIMETHBIX 00pa30BaTEIbHBIX
pe3yIIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pe3ynbrare uzydeHus (QU3MKH HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUS
y oOyuaroierocsi 0yayT cpopMUPOBAHBI CIEAYIOIINE TUUHOCTHBIE PE3yJIbTAThl B HACTH:

1) naTPpUOTHYECKOr0 BOCIUTAHMA:

IpPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKON
(bu3NYeCcKOi HAyKH;

[IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSIM POCCUMCKUX yUEHBIX-(PU3UKOB;

2) rpa:IaHCKOT0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS S

TOTOBHOCTh K AaKTHBHOMY Y4YacCTHIO B OOCYXXJEHUU OOIIECTBEHHO-3HAYUMBbIX
U JTUYECKUX MpOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHUN
busuku;

OCO3HAHUE BAXKHOCTU MOPAJIbHO-3TUYECKUX PUHLIUIIOB B IESITEIBHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCITUTAHMSA:
BOCIPHATHE JCTCTHYCCKUX KauyecTB (U3MUYECKOM HAyKu: €€ TapMOHUYHOTO
MIOCTPOCHHS, CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT'0 IO3HAHMSA:

OCO3HAHHME IIEHHOCTU (PU3MYECKOW HAYKH KaK MOIIHOTO MHCTPyMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABISIOLIEH KYJIbTYPbI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIBHOCTH, MHTEpeca K MCCIEI0BaTEIbCKON
JIESITETbHOCTH;

5) popmMupoBaHus KYJbTYPbI 310POBbS M SMOLMOHAJIBLHOI0 0JIATONOTYYHsI:
OCO3HaHME LIEHHOCTH Oe3omacHOro oOpa3a JKU3HU B  COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXHOCTU MpaBUil 0€30IaCHOrO MOBENEHUs Ha TPAHCIOPTE,
Ha JIOpOTax, ¢ AEKTPUUYECKUM U TEIUIOBBIM 000PYOBaHUEM B JOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa PeQIICKCUU, TPU3HAHUE CBOETO IpaBa Ha OLIUOKY U
TAKOTO )K€ TIpaBa y IPYroro 4eIoBeKa;

6) TpPy10BOT0 BOCTIUTAHMS:

AKTMBHOE Yy4yacTHE€ B pEHIEHUM TMpaKTUYECKUX 3aaad (B pamMKax CeMbH,
oOpa30oBaTeNbHON OpraHU3allui, TOpoja, Kpas) TEXHOJOTHMYECKOW W COIMATbHON
HAIMpPaBJICHHOCTU, TPEOYIOMIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUN;

WHTEPEC K MPAKTHUYECKOMY H3yUEeHUIO MPOdeCcChii, CBI3aHHBIX C (PU3UKOM;
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7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

OpUEHTalXs Ha MPUMEHEHHE (PU3NYECKUX 3HAHMM I pelIeHHs 3a1ad B 00JacTh
OKpPY’KarOLIEN CPEAb, INITAHUPOBAHUS ITOCTYIKOB U OLIEHKH UX BO3MOKHBIX ITOCIEACTBUN
JUISL OKPY>KaroIlEe Cpeibl;

OCO3HaHME INI00AIBHOIO XapaKTepa S3KOJOTMYECKUX MPOOIIEM U TyTEH UX PELICHNUS;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSIM COLUATbHON U IPUPOIHOM cpebl:

NOTPEOHOCTh BO B3aUMOJICHCTBUM MPHU BBHIMOJIHEHUHA HCCIEIOBAaHUN M MPOEKTOB
(M3UYECKON HAPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHUX;

NOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTHUECKYIO EATEIbHOCTD;

HOTPEOHOCTH B (JOPMUPOBAHUY HOBBIX 3HAHUI, B TOM 4yHcCIie POPMYIHPOBAThH UIEH,
MOHSATHS, TUIIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHue Ne(pUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEW B 00jacTu
busuku;

IJJAHUPOBAHUE CBOETrO PAa3BUTHA B MPUOOPETEHHHM HOBBIX (PU3NYECKHX 3HAHUIL;

CTpEMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aUMOCBSI3U NMPUPObI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHU;

OLICHKA CBOMX JICHCTBHUM C YYETOM BIMSHUS Ha OKPYKAIOIIYIO CPENy, BOZMOMXKHBIX
r7100aJIbHBIX MTOCIIECTBHI.

METAIIPEAMETHBIE PE3YJIbTATDI

B pesynpTaTe ocBOEHUs MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIErO
oOpazoBanuss y oOydvatomierocs  OyayT  chOpMHpPOBaHBI  METANpPEIMETHbBIC
pE3yNbTaThl, BKIIOYAIOIINE I[103HABATENIbHBIC YHHUBEPCAJIbHBIE Y4YeOHBIC JEHCTBUSA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUEeOHBIC ACHCTBUS, PETY/ISATHBHBIC YHUBEPCAIBHBIE
y4eOHbIC ICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIEC Y4eOHbIE NeiiCTBHS
ba3oBble Jloruyeckue 1eiCcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SBJICHUN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIIUU, OCHOBAHUS
JUTs1 000OIIEHUSI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMAaTPUBAEMbIX (paKTax, TaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIINUXCS K PU3NUSCKUM SIBJICHUSM;

BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3H MPU U3YYCHUH (PU3NUYECKUX SBICHUN U
MIPOIIECCOB, JeNaTh BBIBOJBI C WCIOJB30BAHUEM JCIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (PHU3NUECKUX BEITUYHH;

CaMOCTOATENILHO BBIOMpATh CIOCOO pelieHus y4yeOHOW (U3MUecKor 3aaauun
(cpaBHEHHE HECKOJIbKMX BapUAHTOB PEIICHMS], BLIOOP HANOO0JIee MOIXOSIIETO C yIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHECR).
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Bba3oBnle ucciaenoBarTebCKUue JeHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCJIEAOBATEIbCKUI HMHCTPYMEHT ITO3HAHUS;

MPOBOJINTh MO CaMOCTOATENBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(GU3UYEeCKUil  OKCIEPUMEHT, HEOOJBIIOe UCCIeN0BaHne (U3UYECKOTO SBJICHHUS,

OIICHUBATh HA IPUMEHUMOCTH U JIOCTOBEPHOCTH HH(POPMAITHIO, TIOJIYYCHHYIO B X0J1€
VCCIICIOBAHUSI WM SKCIIEPUMEHTA;

CaMOCTOSITeIbHO  (hOopMyNIHpoBaTh O0OOOIIEHUs] W BBIBOJLI IO pe3yJbTaTam
MPOBEIEHHOTO HAOIOICHUS, OMBITA, UCCIICIOBAHMUS;

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (HU3UYECKUX IPOIIECCOB,
a TaKXe BBIJIBUTATh MPEANOJIOKEHUS 00 HuX Pa3BUTUH B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pa6ora ¢ unopmanueii:

OPUMEHATh Pa3jJU4HbIE METOABI, HWHCTPYMEHTBI M 3alpoChl IpPU IOUCKE
U 0TOOpe MH(POPMALMKM WM JAHHBIX C YYETOM MPEIOKEHHON ydeOHOM (pU3NUecKon
3a]1aui;

aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  MH(MOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IPEICTABICHMUS;

CaMOCTOATENLHO BBIOMpAaTh ONTUMaNbHYIO (POpPMY IpEACTaBICHUA UH(DOpMaUU 1
WUTIOCTPUPOBATh pElIaeMble 3aJadl HECJOKHBIMU CXEMaMH{, JHarpaMMaMu, HWHON
rpaduKoil ¥ uX KOMOUHAIIUSIMU.

KoMMyHMKATHBHBIC YHHBEpPCAJbHbIE YUeOHbIEC NeiiCTBHS:

B XOJe OOCYXJEeHHMS y4eOHOro Marepualia, pe3yJbTaToB JabOpaTOpHBIX padoT
U TIPOEKTOB 33J1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAaeMOW TeMBbI M BBICKA3bIBATh
UJeH, HalleJCHHbIE Ha peHIeHHe 3aJadyd M TOJJIepKaHue OJarokenaTelbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXKICHHSIMH IPYTHX YYaCTHHUKOB JHAiora,
oOHapYyKMBaTh Pa3INYUE U CXOJCTBO IMO3HIIHIA;

BBIPAKATh CBOIO TOYKY 3pCHHS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

MyOJUYHO TIPEACTABISATH PE3YAbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEOBaHMS, TIPOEKTA).

MMOHUMATh M UCITOIH30BATh MPEUMYIIIECTBA KOMaHAHOW U HHIUBHUIYATHbHOU PaOOTHI
IIPY PEIIEHUU KOHKPETHON (PU3UIECKOM MPOOIIeMBbI;

MPUHUMATh TI€JIM COBMECTHOMW IEeATEIbHOCTH, OPTraHW30BHIBATH JCHCTBUS MO €€
JOCTIDKCHHIO: PACTpPeNesaTh PO, O0CYKIaTh MPOIECChl U PE3YNIbTaThl COBMECTHOMU
paboThI, 00001aTF MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PabOTHI, TOCTUTAs KAYECTBEHHOTO pe3yjIbTaTa 1Mo CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMHU WICHAMU KOMAH]IbI;

OIICHMBATh KauyeCTBO CBOEro BKJIaJda B OOMMH TIPOIYKT IO KPUTEPHSM,
CaMOCTOATENTHLHO CPOPMYIUPOBAHHBIM yUYACTHUKAMHU B3aHMOICHCTBHSI.
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PerynsiTuBHbBIE YHUBepPCAJIbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanus:

BBISIBJISITh TPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CHUTYyalHUsAX, TPEOYIOIMIHNX
TUTSI petieHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JaX MPUHATHS PEIICHUN (MHIAMBUIYAIBHOE,
MPUHATHE PELISHUs B TPYIIE, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOSATEILHO COCTABIISITH AJITOPUTM pemIeHUs] GU3HIECKON 3a7adul WM TIaHa
UCCIICIOBAHUSI C YYETOM HMEIOUIUMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IpejilaracéMble BApUaHThI PECHUH;

JieaaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SJMOMOHAIbHBIN HHTEJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYAallMU ¥ NpeJIaraTh IjIaH €€ U3MEHEHUS;

OOBACHATh NPUYMUHBI JTOCTHKEHHS (HEAOCTUXKEHHUS) PE3yIbTaTOB AESATEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBINOJIHEHUS
(U3MYECKOTO HCCIEAOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallli, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA UEIU U YCIOBUSM.

CTaBUTb ce0s1 Ha MECTO JPYroro 4ejioBeKa B XOJE CIopa WIM JUCKYCCHUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro.

MpU3HaBaTh CBOE MPAaBO HA OIMIMOKY NpPU pEIIEHUH (DU3NYECKUX 3aJay WM
B YTBEPKICHMIX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO IPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOyuenuss B 7 KJjacce MpeaMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIA:

UCIIOJIb30BATh TOHATHA: (U3MYECKUE U XHUMHYECKHE SBJICHUs, HaAOIO/ICHUE,
OKCIIEPUMEHT, MOJICTb, THUIIOTE3a, CAMHUILI (DU3NYCCKUX BEIMYMUH, aTOM, MOJICKYJIa,
arperatHble COCTOSIHUSI BellecTBa (TBEpIOE, KUAKOE, razo00pa3zHOe), MEXaHUUECKOE
NBIDKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  NPSIMOJIMHEHWHOE),  TpaeKTOpHs,
paBHOJACHCTBYIOMmIAs cui, nedopmarus (ympyrasi, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

pazimmuarh sBieHUs (auddy3us, TEIIOBOE ABUKEHHWE YacTHUI[ BeIIeCTBa,
paBHOMEPHOE ABUKCHUE, HEPABHOMEPHOE JBWKEHUE, MHEPIIMsI, B3aUMOJICHCTBUE TEl,
paBHOBecHEe TBEPIABIX T C 3aKPEIJIEHHOW OCBhIO BpAICHMS, Tepenada J1aBIICHUS
TBEPIABIMHU TEJIAMH, JKUJKOCTSAMH U Ta3aMHu, aTMOC(EepHOE MaBJICHHE, TJIaBaHUE Tell,
MIPEBPAIICHUS] MEXaHMYECKOW HPHEPTryur) MO OMHCAHWI0 WX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKHX SBJIICHUH B OKPYKAIOIIEM
MUpE, B TOM Yncie (U3NIECKUE SIBJICHUSI B IPUPOJIC: IPUMEPHI ABUKEHUS C Pa3TIMIYHBIMU
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CKOpPOCTSIMA B KHMBOW M HEKHMBOM IPUPOJE, NEUCTBUE CHIBI TPEHHUS B NPUPOAE U
TEXHUKE, BJIMSHUE aTMOC(EPHOTO IaBJIEHUS Ha JKUBOW OpPraHW3M, IIaBaHHUE PBHIO,
phlYard B TEJ€ YEJOBEKA, MPU ITOM IEPEBOAUTH MPAKTUYECKYIO 3a/ladyy B y4eOHYIO,
BBIICIISITH CYIIICCTBEHHBIE CBOMCTBA (ITPU3HAKH ) (U3UUECKUX SBIICHUN;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (HU3WYECKUE SBICHUS, HCIIOIB3YS
dbu3ndeckue BeNMYUHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, TyTh, CKOPOCTH,
CpPEIHSsl CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSXKECTH, BEC TEJA, CHJIA TPEHUS, JaBIICHHUE
(TBEpIOrO TeNa, KMIKOCTH, Ta3a), BBITAIKMBAIONIAs CUJIAa, MEXaHW4yeckas pabora,
MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI, KOI(DPUIIMEHT TMOJE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHYeCKas M MOTEHIWaJIbHAsl HHEPTrusi), MpU OMUCAHUU MPABUIBHO
TpPakTOBaTh (PU3MYECKUN CMBICT MCIOJIb3YEMbIX BEJIIMYUH, X 0003HAUCHUS U CAUHUIIBI
bU3MYEeCKUX BEJMYMH, HAXOJIUTh (POPMYIIbI, CBS3BIBAIOUIUE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpaUKyd H3YYEHHBIX 3aBHCHUMOCTEU
($bU3UYECKUX BEJIMUUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBIIEHUS U IPOLIECCHI, MCHOJb3YS
MpaBuWia CIOKEHUs CH (BIOJb OAHOM TpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUiIo paBHOBECHUS pblyara (0JI0Ka), «30JI0TO€ MPaBUII0» MEXAHHUKH, 3aKOH
COXpPaHEHMS MEXAaHMUYECKON SHEpPruu, MpU 3TOM JaBaTh CIIOBECHYIO (DOPMYTUPOBKY
3aKOHA U 3allUChIBATh €T0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SIBJICHUS, MPOIECChl M CBOWCTBA TEJ, B TOM 4YHUCIE U
B KOHTEKCTEC CHUTYyalluii MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBA3U, CTPOUTHh OOBSICHEHHE W3 1-2 JOTMYECKHX IIIaroB
C omopoif Ha 1—2 M3y4eHHBIX CBOMCTBA (M3HUECKUX SIBICHUHN, GU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7adyd B 1-2 NEWCTBHS, WCIOJIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJN3a YCJIOBUS 337]a4M 3aITUCHIBATh
KpaTKOe yCIIOBUE, TOJCTaBIATh (PU3NYECKUE BEIUYUHBI B (OPMYJIBI U TMPOBOJIUTH
pacy€Thl, HAXOIUTh CIIPABOYHBIE JJAHHBIE, HEOOXOAUMBIE JJIsl pEIICHUS 3aa4, OLIEHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3NUECKON BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEHINTh MPH TOMOIIM (U3UIECKUX
METOJOB, B OINMCAHUM HCCIEIOBAHUS BBIACIATH MPOBEPSIEMOE MPEIIOIOKEHHE
(runotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBINA PE3YIbTAT, HAXOIUTh OITMOKU
B XO/JI€ OIBITA, JeaTh BIBOBI 110 €r0 pe3yJibTaTaMm;

MPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (HU3UUECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB TeJ: (OpMYIHPOBATH IPOBEPSIEMBIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY
13 MPEJII0KEHHOTO 000PYA0BaHUS, 3aMTUCHIBAThH XOJ OMBITA U (JOPMYITHPOBATH BHIBOIBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSTHUS, BpEMEHHU, MAcChl Tea, 00bEMA, CUITBI
U TEMIIEpaTyphl C WUCIOIH30BAHUEM AHAJIOTOBBIX W IMU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJJaHHON a0COOTHOM MOTPEITHOCTH U3MEPECHHI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3NUYECKON BEIMYUHBI OT IPYroi
C UCTOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH MYTH PABHOMEPHO JIBUKYIIIETOCS
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TeJaa OT BPEMEHM JBWIKCHUS TeEJla, CWJIbI TPEHUS CKOJIBKEHHs OT BEca TENa, KayecTBa
00paOOTKM TIOBEPXHOCTEH TEel W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOLIaAu
CONPUKOCHOBEHHUS TEJ, CHJIbI YIPYTOCTH OT YJJIMHEHUS IMPY>KUHBI, BBITAJKUBAIOLICH
CIIIbI OT 00béMa TMOrpyXKEHHOM dYacTM Tela W OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBHCUMOCTH OT INIOTHOCTH TE€JIa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUIaBaHUs TEJl, YCIOBUW pPaBHOBECHs pblyara M OJIOKOB, y4acTBOBAaTh B IUIAHUPOBAHUU
y4eOHOTO HCCIIEIOBaHMsI, COOMpPATh YCTAHOBKY U BBINOJHITH H3MEPEHUS, CIEIys
OpEUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJbTaThl IOJYyYEHHOM 3aBHUCHUMOCTH
(¢u3NYECKUX BEIMYUH B BUJIE MPEAJOKEHHBIX TaOIUI U TpaduKOB, AENaTh BBIBOJbI
IO pe3yJIbTaTaM MCCIICIOBAHUS;

MPOBOANTH KOCBEHHBbIE M3MEpPEHHUsI (U3NYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Tena, CUiIa TPEHUS CKOJIBKEHUS, JaBICHHE BO3yXa,
BBITAJIKWBAIOLIAS CUJIa, JEUCTBYIOIIAs HA MOTPYKEHHOE B )KUJKOCTh TEJI0, KOOPPUIIUEHT
MIOJIE3HOTO JEHCTBUS MPOCThIX MEXAHU3MOB), CIIEAYs NPEII0KEHHON MHCTPYKIUU: MIPU
BBIMIOJJTHEHUM HU3MEPEHUH COOUpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIUHCIATH
3HAYEHNE UCKOMOM BEJINYUHBL;

coOIoaTh MpaBujia TEXHUKU O€30MacHOCTU MpH padoTe € J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOLINECS COCY/bl, OAPOMETP, phlUar, MOJBUKHBIA U
HEIMOABW)XHBIN OJOK, HAKJIOHHAS! TJIOCKOCTH;

XapaKTepU30BaTh MNPUHIUIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOM HA WX OMNHUCAHHUS (B TOM 4YHCJE: MOALIUIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THUIPABIMYECKUN IPECC, MaHOMETpP, BBICOTOMED, MNOPIIHEBOW HACOC,
apeoMeTp), UCMOJIb3Yys 3HAHUA O CBOMCTBAX (PUBMUECKUX SBJICHUNH U HEOOXOAUMBIC
(bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TIOBCEIHEBHOM XHU3HU JUIsi oOecredeHus
0e30macHOCTH TMpU OOpalleHuH ¢ MpUOOpaMU U TEXHUYECKUMH YCTPOUCTBaMH,
COXpaHEHUs 3/10pOBbs U COOIIOICHUSI HOPM 3KOJIOTMUECKOT0 NMOBEACHUS B OKPYKaroIIen
cpexne;

OCYUIECTBJISTH OTOOP HMCTOYHMKOB HMH(popMauuu B MHTepHETE B COOTBETCTBHUM
C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEKOLINXCS 3HAHUHI U ITyTEM CPABHEHUS
Pa3IMYHBIX MUCTOYHHUKOB BBLACNATh HHPOPMALIUIO, KOTOpask ABISETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBINOJHEHUH Y4YEOHBIX 3alaHUid  HAyYHO-TOMYJISPHYIO
JUTEpaTypy (HU3MYECKOTO COAEpN aHUs, CHPABOUYHBIE MaTepHallbl, PECYpChl CETH
WurtepHer, BiageTh nOpuéMaMH KOHCIEKTUPOBAHHUS  TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/71aBaTh COOCTBEHHBIE KPATKHE MHUCbMEHHbIE U YCTHBIE COOOILEHUSI HA OCHOBE
2—3 UCTOYHUKOB UHPOpMaLIUU PU3UYECKOTO COACPKAHUA, B TOM UUCIe TyOTUIHO
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JienaTh KpaTKUe COOOIIEHHS O pe3yibTaTaxX MPOEKTOB WM y4eOHBIX HCCIIEOBaHUM,
IpU 3TOM TPaMOTHO HMCIOJIb30BaTh M3YYCHHBIM MOHSITUIHBIA anmapaT Kypca (U3HKH,
CONPOBOK/IaTh BBICTYIICHUE MPE3CHTALINEM;

MIPY BBITIOJTHEHUH YY€OHBIX MPOCKTOB U HUCCIIETOBAHUMN paCIpeIeNaTh 00I3aHHOCTH
B IPYMIIE B COOTBETCTBUU C IIOCTABJIEHHBIMU 33J]a4aMH, CIEIUTh 32 BBIIIOJHEHUEM IUIaHa
JNEUCTBUM, aJIEKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JI€ATEIBHOCTh TPYIIIIbI,
BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K konmy oOyuenuss B 8 kjiacce mpeaMETHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUIA:

WCII0JI30BaTh MTOHATHS: MACcCa U pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAUTMUECKHEe U aMop(HbBIe Tena,
HACBIIIEHHBIN U HEHACBILIEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPECHHSSA
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIA 3JIEKTPUUYECKUHN 3apsll, IEKTPUUYECKOE
ToJie, MPOBOJHUKHU U JUAIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;

pasnuyaTh sSBJICHUS (TEIIOBOE PACIIUPEHHE U C)KaThe, TeIUIonepeaaya, TerioBoe
pPaBHOBECHE, CMayMBaHWUE, KANWUISIPHBIE SBICHUS, HWCHAapeHUE, KOHJCHCAIus,
IIJIABJICHUE, KPUCTAJUIA3ALASA (oTBEpAEBaHUE), KHUIIEHNUE, TeIJIonepenayda
(TeTIONPOBOTHOCTD, KOHBEKIIMS, U3TyUEHUE), MIEKTPU3aAIUs TeJl, B3aUMOICHCTBHE
3aps0B, NEUCTBUS SJICKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHE, B3aUMOJCHCTBUE
MarHuTOB, JCHCTBHE MArHUTHOIO TOJISI Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHas
WHIYKIMSI) TI0 OINHCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MNPOSBICHUE H3YYEHHBIX (U3WUECKUX SBICHUM B OKpYKalolleMm
MUpE, B TOM uuciie (U3NYECKUEe SBICHUS B MPUPOJIE: TMOBEPXHOCTHOE HATSDKCHHE U
KaWUISIPHBIE SIBJIEHUS B TMPUPOJAE, KPUCTAIUIBI B Mpupojae, uznydenue ColHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHEra,
AJIEKTPUUECKHUE SBJICHUS B aTMOC(epe, dTEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, ipeiid MmoaCcoB, poJib MArHUTHOTO TIOJIS JUTSl )KU3HH Ha 3emJie, TOJISIPHOE
CUSIHUE, TpPU OTOM TMEPEBOAUTH MPAKTUYECKYI0 3aJady B Y4YEOHYIO, BBIACHSATH
CYIIIECTBEHHbIE CBOMCTBA (MpU3HAKU) (DU3UUECKUX SIBJICHHIA;

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (UBUYECKHE SBJICHHS, HCIIOIb3YS
dbu3nUecKkue BEIMYMHBI (TEMIlepaTypa, BHYTPEHHSS SHEPTys, KOJIUYECTBO TEIUIOTHI,
yAeNbHAsA TEMIOEMKOCTh BEIIECTBA, YJEIbHAS TEIUIOTA IUIABJIEHUS, yAEJbHAs TEMIOTA
napooOpa3oBaHus, yjAelibHas TEIUIOTa CrOpaHUsl TOIUIKMBA, KOA(P(UIMEHT MOJIE3HOTO
JICUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3AYyXa, JJEKTPUUYECKUU
3apsiji, CUiia TOKa, SJIEKTPUUECKOE HAIMPSKEHUE, CONPOTUBIICHUE MTPOBOAHUKA, YETbHOE
COTNPOTUBJICHUE BEIIECTBA, pad0Ta U MOITHOCTh JICKTPUUYECKOIO TOKA), MPU ONMHUCAHUHU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICT UCIIOIB3YEMBIX BEIUYUH, 0003HAYCHUS U
CAVHUIBI  (PU3UYECKUX BETUYHMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMH, CTPOUTHh TI'padUKd H3YyUYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
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XapaKTepu30BaTh CBOMCTBa Tell, (PU3MYECKUE SIBICHUS U MPOLECCHI, MCIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKONM TEOpUU CTPOCHMS BELIECTBA,
IPUHIMI CYNEPIO3UIUH MOJIeH (Ha KAUeCTBEHHOM YPOBHE), 3aKOH COXpPAHEHUs 3apsa,
3akoH OMa mig ydyacTka uenu, 3akoH J[xoyns—JIeHla, 3aKOH COXpaHEHHs SHEPruH,
IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MATEMATHYECKOE
BBIPAKEHUE;

OOBSCHATh (PU3UUECKHE MPOLIECCHl U CBOWCTBA TENl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid  MPaKTHUKO-OPUCHTHUPOBAHHOTO  XapakTepa:  BBIABISATH  NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ onopou Ha 1-2
U3YUYCHHBIX  CBOMCTBA  (M3MUECKUX  SIBICHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacu€THele 3aJaud B 2—3 JCWCTBUA, MCIONB3YysSd 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3MUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33]]a4M 3aITUCHIBATh
KpaTKO€ YCJIOBHME, BBISBISATh HENOCTATOK NAHHBIX JJIA PELIECHUs 3aJauyd, BbIOMpaTh
3aKOHBI U (DOPMYJIBI, HEOOXOIUMBIE JJIs1 €€ PEIICHUs, TPOBOJUThH PACUETHl U CPABHUBATH
MOJIYYeHHOE 3HaueHUEe (PU3UYECKOM BEIMUUHBI C U3BECTHBIMU JaHHBIMU,

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTh MPU MOMOIIM (U3HUUYECKUX
METOJIOB,  HCIIONB3ysl  ONMCAHUE  HWCCIEAOBAHMS,  BBIICIATH  IIPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh NPABUIBHOCTh TMOPSAKA IPOBEJICHUS HWCCIECIOBaHMUS,
JI€JaTh BBIBO/IBI;

IIPOBOJUTH OIBITHI IO HAOMIOACHUIO (U3MYECKUX SBICHUN WM (U3HMUECKUX
CBOMCTB TeJ (KamWJUIAPHBIE SIBICHUS, 3aBUCUMOCTb JIABJICHUS BO3AyXa OT €ro o0béMa,
TEeMIIepaTypbl, CKOPOCTH IPOLIECCa OCThIBAHUS M HArPEBAHUS NPHU U3IYYEHUH OT IBETA
u3Nydaomed  (MOrJolamnie) MOBEPXHOCTH, CKOPOCTh  HUCHApPEHUs  BOJbI
OT TeMHeparypbl XUAKOCTH W IJIOMAAM €€ IMOBEPXHOCTH, HJIEKTpHU3alus Tel |
B3aMMOJICUCTBHE BJIEKTPUUYECKUX 3apsA/I0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, JEUCTBUSL MAarHUTHOTO TOJIS
Ha TPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMWTa, CBOMCTBA SJEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OpMYyJIUpPOBaTh MPOBEPSEMbIE MPEANOJIOXKEHUSI, COOUPAThH
YCTAaHOBKY M3 MPEJI0AKEHHOTO 000PY10BaHUS, OMKUCHIBATH X0/ ONbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh MPSIMBIE HW3MEPEHUSI TEMIIEPATYpPbl, OTHOCHTEJIBHOW BIIA)KHOCTHU
BO3/lyXa, CUJIBI TOKA, HAIPSKEHUS C UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JTATYNKOB (PU3MUECKUX BEJIWYMH, CPaBHUBATH PE3YJIbTaThl M3MEPEHUU C YUETOM
3aJIaHHOM a0COTIOTHOM TOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUMHBI OT APYTron
C HCTOJIb30BAHHEM MPSIMBbIX U3MEPEHUN (3aBUCUMOCTH COIPOTUBIICHUS MPOBOJHUKA
OT €ro JITMHBI, MJIOIA Y TOMEPEYHOr0 CEYCHHS U YIEIbHOTO COMTPOTUBIICHUSI BEIIECTBA
MPOBOJIHUKA, CUJIbI TOKA, UAYIIEro Yepe3 MPOBOJHUK, OT HANPSKEHUS! HA TIPOBOJTHUKE,
VCCJIEIOBAHNUE IIOCJIEN0BATEILHOTO W NApaJUIENbHOIO COEOUHEHUH NPOBOJHUKOB):
IUIAHUPOBATHh HCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIEHys
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NPEIIOKEHHOMY IIJ1aHy, (PMKCUPOBATh PE3YJIbTATHI MOJYYEHHON 3aBUCMMOCTH B BUJIE
TabnwI 1 rpaduKOB, JAEIaTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIICIOBAHNUS,

IIPOBOJUTH KOCBEHHbIC U3MEPEHUS (PU3NYECKUX BEIUYUH (yelbHAs TeITNIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOAHUKA, pad0Ta U MOUIHOCTh JJEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIemys
MPEII0KEHHONW MHCTPYKIUH, U BBIUUCISATH 3HAYCHUE BETUYNHBL;

coONo/IaTh MpaBWJia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyAOBaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOPOM HAa WX OMHUCAaHWS (B TOM YHCIE: CHCTeMa OTOIICHUS TOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUYHK DICKTPUICCKOU
DHEPTUH, OJIEKTPOOCBETUTEIIBHBIE TMPUOOPHI, HArpeBaTEIbHBIC AJICKTPOMPUOOPHI
(mpuMepshI), DJIEKTPUUECKHE TMPEJOXPAHUTENH, AIICKTPOMArHUT, SJIEKTPOJBUTATEITH
MOCTOSIHHOTO TOKa), HCIIOJIb3ysl 3HAHUS O CBOMCTBAaX (PU3WYECKUX SBICHUU U
HEe00X0auMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC TPHOOPHI
0 CXe€MaM M CXEMaTHYHBIM PUCYHKAM (JKUIKOCTHBIM TEPMOMET]P, TEPMOC, TICUXPOMETD,
TUTPOMETP, JIBUTaTelbh BHYTPEHHETrO CrOpaHus, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATH
CXEMbI DJIEKTPUYECKUX IEMeN C MOCIEIOBATEIbHBIM U TapaJlJICIbHBIM COCTUHEHUEM
AJIEMEHTOB, pa3jinyas yCJIOBHBIE 0003HAUEHHS HIEMEHTOB JICKTPUUECKUX LIETIEH;

OPUBOJUTH TNPUMEPHl (HAXOAUTh HHPOPMAIMIO O TMPUMEpPax) MNPAKTHUYECKOTO
UCIOJIb30BaHUsl (DM3MYECKUX 3HAHUN B TOBCEIHEBHOM KU3HM ISl OOECICUEeHHUs
0€30MacHOCTH TP 0OpaIleHUH C MPUOOPAMU U TEXHUUYECKUMH YCTPONCTBaMH, COXpaHEHUS
37I0POBBSI U COOITIOICHHSI HOPM 9KOJIOTHUECKOTO TOBEJICHHUS B OKPY KalOILIeH Cpe/ie;

OCYIIECTBJIATh TMOUCK HWH(pOpMmaiuu ¢usznyeckoro conaepxanusi B HHTepHeTe,
Ha OCHOBE HMMEIONIUXCS 3HAHUW M MyTEM CpPaBHEHHS JOTOJHUTEIHHBIX HMCTOYHUKOB
BBIZICISITh MH(OpPMAIMIO0, KOTOpas SBISETCS TPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHO;

WCIIOIB30BaTh TIPW  BBITIOJIHGHWHM YYEOHBIX 3aJaHWA  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COACpNKaHUSA, CIPABOYHBIC MaTepHUaIbl, PECYpPChl CETH
WNuTepHeT, BIajgeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIIKU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHHs, 00001mas
UH(OPMAITUIO U3 HECKOJbKMX HMCTOYHHUKOB (PU3MUYECKOTO COJACPKAHUS, B TOM YHCIIEC
nyOJUYHO  TPENCTaBISATH  pPE3yJdbTaThl  MPOCKTHOM WM  HCCIEAO0BATEIbCKOU
NeSATEeILHOCTH, TPU 3TOM TPAMOTHO HCMOJB30BATh M3YYCHHBIA MOHSTUWHBIN amnmapar
Kypca (pU3HUKH, COMPOBOXK/IaTh BHICTYIUICHUE MTPE3EHTAIIUCH;

IIPY BBITIOJIHCHUH YYEOHBIX MPOCKTOB M HWCCIICIOBAHUN (U3MYECKUX IPOIECCOB
pacnpenensiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABIICHHBIMHU 3aJadaMu,
CICIUTHh 3a BBHINIOJIHCHWEM IIJlaHa JEHCTBHMM W KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHMBATh COOCTBEHHBIH BKJIAJ] B  JICITCIBHOCTh  TPYIIBI,  BBICTpanBaTh
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MMPOSBIISIS TOTOBHOCTH pa3peiaTh KOHMIUKTHI.
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K koHmy oOyuenus B 9 KJjacce mpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUIA:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTCuéTa, MaTepHallbHas TOYKa, TPAEKTOpHS,
OTHOCUTEIBLHOCTh MEXaHUYECKOIO JIBHKEHHMs, nedopmarus (ymnpyras, MmiiacTUdecKkas),
TpPEHHE, IEHTPOCTPEMHUTEIIEHOE YCKOPEHNE, HEBECOMOCTh U TIEPETPY3KH, TICHTP TSKECTH,
abCOMIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTU TBEPAOTO Tella, paBHOBECUE, MEXAaHUYECKHE
KoJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, JEKTPOMArHUTHBIC BOJIHBI, IIIKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPHI UCITYCKAHUS
Y TIOTJIONIEHNS, abda-, 0eTa- 1 raMMa-u3ITydeHHsI, H30TOIIbI, siIepHAst YHEPTETUKA,

paznuyaTh sIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKECHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBH)KEHHE, CBOOOJHOE MMaJIeHUE TeJl, pABHOMEPHOE
JNBIDKEHUWE TI0 OKPY>KHOCTH, B3aMMOJICHCTBUME TEJl, pPEAKTUBHOE JIBH)KCHHE,
KoJjiebaTenbHOe JIBIDKEHHE (3aTyXarollue U BBIHYXKJIEHHbIE KOJIEOaHHUs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHEMHOE PaCIPOCTPAHEHHE, OTPAKEHUE
U TIPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeJIoro cBera
B CIHEKTPp M CIIO)KCHHE CIICKTPAbHBIX I[BETOB, JWCICPCHUS CBETA, CCTECTBEHHAs
PaMOAaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYIATOTO CIIEKTPa U3IYICHHS ) TI0 OTMMCAHHIO UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPHUPYIONIUX JaHHOE (hHU3HUECKOE
SIBJICHHC;

pacno3HaBaTh MPOSBICHUE N3YICHHBIX (PU3NUECKUX SBJICHUHN B OKPY>KAIOIIIEM MHPE
(B ToM yucie GU3NIECKUE SBICHHS B MIPUPOJIC: TIPHINBBI M OTJIMBBI, IBI)KCHUE TUIAHET
ConHEYHO! CHCTEMBI, pEaKTHBHOE JIBIKEHUE KUBBIX OPTaHU3MOB, BOCIIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IyHAMH, JXO, IIBETa Te,
ONTHYECKHWE  SIBJICHUS B  TPUPOJE, OWOJOTHYECKOE  JACHCTBHE  BHIUMOTO,
yIbTPadrOJIECTOBOTO M PEHTIEHOBCKOTO M3JIyUYC€HHH, €CTECTBEHHBIH pPaMOAaKTUBHbBIN
(G oH, KOCMHYECKHE JTyYH, paIMOaKTUBHOE U3ITyUYCHHUE TPUPOIHBIX MUHEPATIOB, ICUCTBHE
pPaIMOAaKTUBHBIX W3IYyYCHHH HAa OpraHu3M 4YeloBeKa), MpU HSTOM TMEPEeBOIUTH
MPaKTUYECKYIO 3aJladyy B Y4eOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOWMCTBA (IIPU3HAKH)
bU3HYEeCKUX SBJICHHUI;

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (U3MUECKUE SIBICHHS, HCIIOJIb3YS
dbu3ndeckue BEIMYUHBI (CpEIHssE U MTHOBEHHasi CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBIKEHUHU, YCKOpPEHHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTh, CUJIa TPEHHUs, CUja
YIOPYTOCTH, CUJIA TSIKECTH, YCKOPEHHE CBOOOIHOTO MaJCHHS, BEC Tejla, UMIYJbC Tena,
UMITYJIBC CHJIBI, MEXaHW4YecKas paboTa W MOIIMHOCTh, MOTEHIMATbHAS DHEPTUs Tea,
MOJHATOTO HaJ TOBEPXHOCTHIO 3€MJIM, IOTCHIIMAJbHAS SHEPTHS CXKATOW MPYKUHBI,
KHHETHYCCKas SHEPTHs, TIOJTHAS MEXaHWYeCKash SHEPTHsI, TICPHOJ] U YacTOTa KOJCOaHMH,
JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTeNb
MIPEIIOMJICHUST CPENbl), TPHU OINMMCAHWW TPABHIIBHO TPaKTOBATh (DH3WUCCKUNA CMBICI
UCITOJIB3YEMBIX BCIIMYWH, 00O3HAYCHHS W CIWHUIBI (PU3NYECKUX BEIMYWH, HAXOIWThH
(bOpMyJIBI, CBSA3BIBAIONIUE JAHHYI0 (DU3UYCCKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTH TpaPUKN U3YUCHHBIX 3aBUCUMOCTEH (DH3NICCKUX BEITMUNH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U TPOLECCHI, MCIOIb3YS
3aKOH COXPAaHEHHs! SHEPruu, 3aKOH BCEMUPHOTO TATOTEHHSI, MPUHLHUI CYNEPHO3ULUU
CWJI, TPUHIMUI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TIPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOrO
U MacCcoBOTO 4YHCEI IMpH SOEPHBIX pPEaKUusAx, IOpH 3TOM JaBaTh CIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3alMCBIBATH €I0 MATEMATHYECKOE BBIPAXKECHHUE;

OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TENl, B TOM YHWCJIE U B KOHTEKCTE
CUTyallUd  NPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKUX IIaroB ¢ OMOpoM Ha 2—3
U3YUYCHHBIX  CBOMCTBA  (U3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7aud (omuparoluecss Ha cUcTeMy u3 2—3 ypaBHEHUN),
UCIIONIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HA OCHOBE
aHalM3a yCIIOBUS 3aJlayMl 3alKChIBATh KPATKOE YCIOBUE, BBIABISATH HEAOCTAIOIIME WU
U30BITOYHBIE JTAaHHBIE, BHIOMPATHh 3aKOHBI U (HOPMYJbl, HEOOXOAUMBIE JJI1 PEIICHHUS,
MPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS (PU3HUECKOU
BEJINYUHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIM (PU3HUECKUX
METO/IOB,  HWCIOJb3ysl  OMNHCAaHUE  HWCCIEAOBAHMS,  BBIIEIATH  MPOBEPSIEMOE
IIPEANOIOKEHNE, OLEHUBATH IPABWIBHOCTh IIOpPs/IKA IIPOBEIEHUS MCCIIEIOBaHUS,
JIeJ1aTh BBIBO/IbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN (PU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbrOTOHa, 3aKOHA COXpAHEHMsI SHEPTUH,
3aBUCUMOCTb MepHuoja KoueOaHuil MPy>KMHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU
NPY>KUHBl U HE3aBUCUMOCTb OT aMIUTUTYIbl MajiblX KOJEOaHWM, NpSIMOIMHEHHOE
pacnpoCTpaHEeHHE CBETa, pa3joKeHHWe Oeroro cBeTa B CIEKTp, HU3yYEHUE CBOWCTB
M300paKe€HUs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)k€HUs MpeaMeTra B cOOUparomiei
JMH3€e, HAOJI0/IEHNE CIUTOIIHBIX U JTUHEHYATBIX CIIEKTPOB U3JIyUYEHHUS): CAMOCTOSTEIbHO
coOupaTh YCTaHOBKY M3 M30BITOYHOIO HaOOpa 00OpyIOBaHMS, OMUCHIBATH X0/ OIbITa U
€ro pe3yJbTaThl, POPMYIUPOBATH BHIBOBL;

MPOBOJIUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUH, ONpEAesisl cpeHee
3HaYeHHe Hu3MepseMol BenuuMHbI ((POKyCHOE pacCTOsiHHUE COOUparoliel JIHMH3bI),
000CHOBBIBaTh BHIOOD CcIIOc00a M3MEpeHUs (M3MEPHUTEILHOTO TPHOOpa);

MPOBOAUTDH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUECKHUX BEJIMUUH C UCTIOIb30BAaHUEM
IPSMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHU IIPY PABHOYCKOPEHHOM JIBUKEHUN
0e3 HaualbHOM CKOPOCTH, MEpHoja KoJeOaHUH MaTeMaTHUYeCKOro MasiTHUKA OT JIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETa OT YIJia MaJ€HHUs M YIJIa MPEIOMIICHUS
OT yIJla MaJieHus1): MIaHUPOBATh UCCIIEI0OBAaHUE, CAMOCTOSTENIbHO COOUpaTh YCTaHOBKY,
¢uKcUpoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B BUJC
TabJIUI ¥ TpauKOB, J1eJaTh BHIBOBI 110 PE3YJIbTaTaM MCCIIEIOBAHMS;

27



IPOBOJUTH KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEIUYMH (CPEHSS CKOPOCTh U
YCKOpEHHUE Teja MpU PaBHOYCKOPEHHOM JIBXKEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHU,
KECTKOCTh TMPYKUHBI, KOIDPUIMEHT TPEeHHsI CKOJBXKEHHS, MeXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTa U MEPUO KOJIEOAaHUI MAaTEMAaTUYECKOTO U MPYKUHHOTO MasiTHUKOB,
OINITUYECKAasl CHJIa COOMPAIOIIEH JIMH3bI, PAIMOAKTUBHBIN ()OH): TUTAHUPOBATH U3MEPEHHUS,
coOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY U  BBINIOJNHATH HM3MEPEHHS, CIEIys
NPEIIOKEHHOW MHCTPYKUMHU, BBIYUCIISATh 3HAYEHUE BEIUYMHBI M AHAIU3UPOBATH
IIOJIyYECHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOM ITOTPEIIHOCTH U3MEPEHMIA;

coOirofaTh MpaBujaa TEXHUKH O€30MaCHOCTU IpH padoTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (PU3MUECKUX MOJENel: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPIOE TENO, TOUEUHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUIaHETapHas MOJENb aTOMa, HyKJIOHHAsI MOJIEb aTOMHOTO SIpa;

XapaKTepU30BaTh MNPUHIUIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONMOPOM HA MX OMHUCAHMS (B TOM YHUCIE: CIUAOMETP, JATYMKU TMOJOKECHHUS,
PAcCTOSIHMS U YCKOPEHHUs, PAKETa, 9X0JOT, OUKH, IEPUCKOI, (poToanmapar, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUS
O CBOMCTBaxX (PM3MUYECKUX SBJICHUN U HEOOXOAUMbIE (PU3HUUYECKIE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX IMPOIECCOB MPHU PEIIEHUU
y4eOHO-NPaKTUYECKUX 3a/ad, ONTHUYECKUE CXEMbl IJIsl TOCTPOCHHS H300paKeHHI
B IJIOCKOM 3€pKajie ¥ COOMparonieil JTHH3e;

MPUBOANTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUN B TOBCEIHEBHOM MU3HU Il OOecreyeHUs
0e30MacHOCTH TMpU OOpallleHud ¢ NpUOOpaMU M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUs 310pOBbsl U COOJIIOJICHHSI HOPM SKOJIOTMUECKOTO MOBEJCHHSI B OKpYXKaroIien
cpexne;

OCYILECTBIATh TMOUCK HHpopManuu (usndeckoro coaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYSd TOMCKOBBIM 3ampoc, HAXOJIWUTh IMYTHU OIpPEICICHUS
JIOCTOBEPHOCTH TMOJYYEHHOM WH(OpMAIMM HAa OCHOBE MMEIOIIMUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPU BBINOJHEHUM YYE€OHBIX 3aJaHUM  HAay4YHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOro COJIep)KaHus, CIPAaBOYHbIE MaTepHallbl, PECYpChl CETU
WUntepuer, Bnaaerb npuéMaMud KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3/1aBaThb COOCTBEHHbIE THCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
uHOpMAIUU M3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpKaHUSA, MyOIMYHO
MPEICTABISATh PE3YAbTAThI MPOSKTHOW MIIM UCCIIEA0BATENLCKON ACSITEIbHOCTH, IPU ATOM
rPaMOTHO HCHOJb30BAaTh H3YYECHHBIM MOHATUWHBIM ammapar MW3y4aeMoro paszelia
GU3MKK M CONMPOBOXIATh BBICTYIUIEHHE IMpPE3eHTAlMe ¢ Y4ETOM OCOOEHHOCTEN
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KUIACC
Ne HaumenoBanue KomuuectBo | IIporpammuoe conepxanne |  OCHOBHBIE BUABI AEATEILHOCTH 00YYaIOIINXCS
/T pa3liesioB U TeM 4acoB

y4eOHOTro npeaMera

Paszpnes 1. ®u3uka u ee poab

B MO3HAHHUH OKPYKAaIIEro Mupa

1.1 | ®usuka — HayKa 2 ®u3nka — HayKa 0 Ipupoje. | BrisiBiaeHue paznanunii Mexny pU3nyeckuMu u
O IIpUpoae SIBneHUs IpUPOLBI. XUMHUYECKUMU ITPEBPALCHUSMHU.
PuU3NYECKUE SBICHUSA: Pacnio3znaBanue u kinaccuuranus GU3nIecKux
MEXaHWYECKUE, TETUIOBBIE, | SIBJICHUI: MEXaHUYECKHUX, TETUIOBBIX,
JJIEKTPUYECKHE, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habumtonenue u onucanue GU3n4ecKux siBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 PU3NYECKHUE BEITNYNHBI. Ornpenenenue NeHbI IEIECHAS Kb
BEJINYHHBI N3mepenue pusnueckux U3MEPUTENLHOTO MpHroopa.

BeJIMUYUH. DPU3nyecKue
npubopsl. [lorpenocts
U3MEPEHUMN
MexnyHapoaHas cucrema
€IMHUII

N3mepeHne nTuHENHBIX pa3MepOB TEN U

MPOMEKYTKOB BPEMEHH C YYETOM MOTPEUTHOCTEM.

N3mepenne 06bEMa KUAKOCTH U TBEPOTO TETA.
N3mepenune temnepaTypsl pU MOMOIIA
YKUJIKOCTHOTO TEPMOMETpA U AaTUHKA
TeMIIEpaTyphl.

BrinonHeHne TBOpUYECKUX 3aJaHUM IO IOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPBIX (PU3HUECKUX
XapaKTEPUCTUK, HATIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIIUX PACCTOSIHUHN, MaJIbIX
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IPOMEKYTKOB BpeMeHu. O0CyXIeHne
IpeaiaraéMbIx croco0oB

1.3. | EcTecTBeHHO- 2 Kak ¢usuka u npyrue BrinsrkeHue runores, 00bSICHIIOMUX TPOCThIE
Hay4YHBIM METOJ €CTECTBEHHBIE HAYKU SIBJICHUS, HAIIPUMED:
NO3HAHUSA U3YYaroT IPUPOAY. — IIOYEMY OCTaHABIIMBAETCS JBUKYIIEECS
EcTecTBeHHO-HaYUYHBIH 10 TOPU30HTAIBHON MTOBEPXHOCTH TEJIO;
METO/1 MIO3HAHMUSL: — IIOYEMY B KaPKYIO MTOTOly B CBETIION OJEXK e
HaOII0ZeHUE, TOCTAHOBKA | MpOXJIajgHeH, ueM B TéEMHOM. [Ipemioxenue
Hay4YHOTO BOIIPOCA, CHOCOOOB MPOBEPKH TMIIOTES.
BBIJIBUKEHUE TUITIOTES, [IpoBeneHue nece0BaHus MO IPOBEPKE KaKOM-
AKCIIEPUMEHT 1O MTPOBEPKE | TNOO TUIOTE3HI.
rUnoTe3, 00bsICHEHUE [TocTpoenue npocteux Moaene puandaeckux
HaA0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BUJI€ PUCYHKOB WJIU CXEM ), HAIIPUMED
Onucanue GU3NIECKUX MaJIcHue NpeaMeTa; NpPsSIMOJIMHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moenen
Uroro no pazneny 6
Paspnes 2. IlepBoHavasibHbIC CBeICHUS O CTPOCHHHU BellleCTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue u nHTEpnperanys OnbIToOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OMNbITHI,
JTOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHUE
BEILIECTBA

CBUETEIBCTBYIOIUX 00 aTOMHO-MOJIEKYIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

Onenka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIOTb30BaHueM (poTorpaduii, MOITyISHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas padota o teme: «OleHKa
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JaMeTpa aToMa METOJIOM PSIOB
(c ucronp3zoBanueM (hoTorpaduii).
Omnpenenenue pa3MepoB MajbIX TEl

2.2 | JIBUKEHUE U
B3aMMO/ICHCTBUE
YaCTHI] BEIIECTBA

JIBM>KEHUE YaCTHIL
BemlecTBa. CBSI3b CKOPOCTH
JBU>KEHUS YaCTHIL

C TeMIEpaTypou.
BpoyHoBcKkoe nBUKEHNE,
muddysus.
B3aumopgeiicTBie yacTuil
BEILIECTBA: IPUTSHKEHUE U
OTTAJIKUBaHUE

Habmronenue u o0bsicHeHHe OPOYHOBCKOTO
JBKCHUS U sIBJIICHUS TUDPy3un.

[IpoBeneHne u 0ObSICHEHHE OIBITOB

10 HAaOTIOCHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
[IpoBeneHne u 0ObSICHEHHUE OMBITOB MO
0OHApYKEHHIO CUII MOJIEKYJISIPHOTO TIPUTSHKEHUS
Y OTTAJKUBAHUS

2.3 | ArperarHsie
COCTOSIHHSI BEILIECTBA

ArperatHbi€ COCTOSIHUSA
BEILIECTBA: CTPOCHHE Ia30B,
JKUIKOCTEU U TBEPIBIX
(KpUCTAIUTMYECKUX ) TEJI.
B3anmocss3pe mexny
CBOMCTBAMH BEIIECCTB

B Pa3HBIX arperaTHhIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIBI

Onucanue (C UCTOIB30BaHUEM MPOCTHIX
MoOjieJiell) OCHOBHBIX Pa3Iu4Hil B CTPOCHHUH Ta30B,
JKUIKOCTEU U TBEPIBIX TEII.

OO0BsIcHEHNE MAJION C)KUMAEMOCTH JKUIKOCTEN U
TBEPIBIX TeJI, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus! POPMbI TBEPBIX TET U
TEKY4ECTH KUIKOCTH.

[IpoBeneHue OnbITOB, TOKA3BIBAKOLIUX, YTO

B TBEPJIOM COCTOSIHUUM BOJIbI YACTUIIBI HAXOIATCS
B CpeHEM JaJbIlle IPYyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBS3U MEXKITY
O0COOCHHOCTSIMHU arperaTHhIX COCTOSIHUM BOJIBI U
CYyILIECTBOBAHUEM BOJAHBIX OPTaHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny
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Pasnen 3. /IBu:keHMe M B3aMMOA€HCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe amxkenue. | MccnegoBanue paBHOMEPHOTO IBUKECHUS,
JIBUOKCHUE PaBHOMEpHOE U ONPEAECITICHHUE €TO MPU3HAKOB.
HEpaBHOMEpHOE ABMkeHne. = HaOmronenne HepaBHOMEPHOTO JIBHKEHUS U
Cxopoctb. Cpennsis OIIPEICJIEHUE €T0 OTIIMYUN OT PABHOMEPHOTO
CKOpPOCTb TIPH JIBH>KCHUS.
HEPABHOMEPHOM OnpeneneHue CKOPOCTH PaBHOMEPHOTO
IBYOKCHHH. Pacuét myTu 1 | JIBMKEHUS (LIapUKa B KUIAKOCTH, MOJIEIH
BPEMEHHU JIBUKCHUS 3JIEKTPUYECKOTO aBTOMOOWIIS  T.JI.).
OnpeneneHue cpeIHe CKOPOCTU CKOJIbKEHUS
OpycKa WM IIapyuKa M0 HAaKJIOHHOM IIJIOCKOCTH
Pemrenue 3ana4d Ha onpeneneHue myTu, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JIBUKCHUS.
AHayu3 rpapikoB 3aBUCUMOCTH ITYTH U CKOPOCTHU
OT BPEMEHU
3.2 | Unepuus, macca, 4 SIBnenue nHepmu. 3aKOH OOBsiCHEHHE ¥ TIPOTHO3UPOBAHUE SIBIICHHM,

IINTIOTHOCTBH

vHepuuu. B3anmoencteue
TeJI KaK IpU4rHa
U3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca kak
Mepa UHEPTHOCTH TeEa.
IImoTHOCTH BelecTBa.
CBsI3b IIJIOTHOCTHU

C KOJIMYECTBOM MOJIEKYJI

B €UHUIE 00BEMaA
BEIIleCTBa

00yCJIOBIIEHHBIX UHEPLUEHN, HATIPUMED, YTO
IIPOUCXOIUT MTPU TOPMOKEHUHU WU PE3KOM
MaHEeBpEe aBTOMOOUJIS, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBHKECHUE HA BEJIOCHUIIENE
WM CaMOKaTe U T. [I.

[IpoBeneHne u aHanus3 ONBITOB,
JNEMOHCTPUPYIOLIMX U3MEHEHNE CKOPOCTHU
JBWKEHUS TeJa B PE3yJIbTaTe ACHCTBUS HA HETO
OPYTUX TE.

Pemenne 3ana4 Ha onpeiesIeHUE MacChl TEa, €ro
00BbEMa U TIIOTHOCTH.
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[TpoBeneHue 1 aHAJIN3 OTIBITOB,
JIEeMOHCTPHUPYIOIIUX 3aBUCUMOCTh H3MEHEHUS
CKOPOCTH Te€Jia OT €r0 MacChl MPH
B3auMoJieiicTBu Tel. Mi3MepeHne Macchl Tena
Pa3IMYHBIMU CLIOCOOAMH.

Onpenenenre MIOTHOCTH TeJa B pe3yjbTaTe
U3MEPEHHUs €ro Macchl U 00bEMa

3.3

Cumna. Buaper cun

14

Cuna Kak xapakTepuCTHKa
B3aUMOJICCTBUS TEIL.
Cuna ynpyrocTtu u 3aKoH
I'yka. 3mepeHne cuel

C IIOMOIIBIO TMTHAMOMETpA.
SIBNeHUE TATOTEHUS U CUJia
TskecTH. Cua TSKECTH
Ha JPyTUX IUIAHETaX.

Bec tena. HesecomocTs.
CrnoxxeHnue cuil,
HaIIPABJICHHBIX 110 OJTHOU
IPSIMO.
PaBHOpelcTBYIOIIIAS CUIL.
Cuna tpenus. Tpenune
CKOJIBKEHUSI U TPEHUE
1okos1. Tpenue B mpupoze
U TEXHUKE

N3yyeHune B3auMOIEUCTBUS KaK PUYUHBI
MU3MEHEHUS! CKOPOCTH TeJla UJU ero JedopMaluu.
OnucaHne peaIbHbIX CUTyallui B3aMMOICHCTBHSI
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HOHATHE U N300paKEHNE CHUIIBI.

N3yuenue cunbl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YAJIMHEHUS
PE3MHOBOIO IIHYpa WIN NMPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 NIPAKTUYECKUX CUTYallUl, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUITBI YIPYTOCTH
(ympyroctb mMsi4a, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 cuTyanuil, CBSI3aHHBIX C SIBJICHUEM
TATOTEHHUS.

OObsicHeHUE OPOUTATTLHOTO ABUKCHUS TIAHET

C MCIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
UHEPIIHH.

N3mepenue Beca Tena ¢ TOMOIIBIO JTUHAMOMETPA.
O06ocHOBaHKE 3TOTO CIIOCO0A U3MEPEHUS.
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AHanu3 U MOJICIIMPOBAHUE SABJIEHUSI HEBECOMOCTH.
DKCHEPUMEHTAIBLHOE MTOJyYeHUE MPaBUiia
CJIOKEHHUSI CUJI, HAITPABJICHHBIX BI0JIb OJJHOM
npsmoil. OnpeiesieHle BeIMUNHBI
PABHOJICMCTBYIOIIEH CHUJL.

N3ydenue cuibl TPEHUS CKOJIBKEHUS U CHJIBI
TPEHHUS TTOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CHJIBI IABJICHUS U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEM.

AHaIu3 NPaKTUYECKUX CUTYalIUi, B KOTOPBIX
MIPOSBIIIETCS JEUCTBUE CUJIBI TPEHUS,
HCIIOJIB3YIOTCS CITIOCOOBI €€ YMEHBIIICHUS WIN
yBeIUYeHHUs (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
MOJIIUITHUKOB, MJIaBaHUE BOJHBIX JKUBOTHBIX
u J1p.). Pellienue 3a1a4d ¢ UCIOJIb30BaHUEM
dbopmyIt 11 pacué€Ta CUIIbI TAKECTH, CUITBI
YOPYTOCTH, CUJIBI TPEHUS

Uroro no pazneny

21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra30B

4.1

Hasnenue. Ilepenaua
JIaBJICHUS TBEPIBIMU
TeJIAMU, KUJKOCTIMHU
Y ra3aMu

3

JlaBnenue. CriocoObl
YMCHBIIICHUS M YBEITHUCHHUS
naBJyieHus. /[aBieHue rasa.
3aBUCHUMOCTD JIaBJICHUS
rasa otT oonéma,
TEeMITepaTyphI.

AHanmu3 1 00BSCHEHNE OTBITOB M MPAKTHYSCKHUX
CUTYaIIMi, B KOTOPBIX TPOSBIIICTCS CHJIa
JTaBJICHUSI.

OO6ocHoBaHUE CITIOCOOOB YMEHBIIIEHUS U
YBETMYCHHUSI TaBIICHUS.

N3yuenne 3aBUCUMOCTH JaBJICHUS Ta3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUJIKOCTSIMU U Ta3aMH.
3axoH Ilackas

0T 00bEMA U TEMIIEPATYPHI.

N3ydyeHne ocoOEHHOCTEN NIepeauu 1aBJICHUS
TBEPABIMU TEJIAMH, KUAKOCTSIMHU U Fa3aMHU.
O0ocHOBaHHE PE3YIIBTATOB ONBITOB
0COOCHHOCTSIMHU CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCTepuMEHTAIBHOE JOKA3aTeIbCTBO 3aKOHA
[Tackans.

Pemenwne 3amau Ha pacd€T gaBiIeHUs TBEPIOTO
Tena

4.2 | JlaBieHUE KUIKOCTH 3aBUCUMOCTb JIaBJICHUS UccnenoBanuie 3aBUCUMOCTH JaBICHUS KUJKOCTH
XKUIKOCTH OT TITyOUHBI. OT TUIYOWHBI TOTPY>KECHUSI U TFIOTHOCTH YKUIKOCTH.
[THeBMaTHueckre MamnHbL. | HaOmtoienne u 00bsICHEHUE THIPOCTATUYECKOTO
I'mapocratnueckuit napajokca Ha OCHOBe 3akoHa [lackais.
napanokc. Coobmraromuecst | M3ydenue cooOmaromuxcs cocyoB.
cocynsl. I'uapasnmuueckue | Pelenue 3anad Ha pacd€r JaBiaeHUs KUIKOCTH.
MEXaHU3MBbI OObsiCHEHNE IPUHIINIIA TCHCTBHSI
TUAPABIMYECKOTO Mpecca, MHEBMATUYECKUX
MaIuH.
AHanu3 1 00BsICHEHUE MMPAKTUYECKUX CUTYAIIHH,
JIEMOHCTPUPYIOIINX MPOSIBICHHUE JTaBIICHUS
XKUIKOCTH ¥ 3aKkoHa [lackans, Hanpumep
IIPOIIECCOB B OPTaHU3Me TIPU TITyOOKOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe ATmocdepa 3emiu u DKCTepUMEHTATBHOE O0HAPY)KCHHE
JTaBJICHUE aTMoc(depHoe JaBJIeHUE. aTMoc(epHOro J1aBJICHUSI.

HpI/I‘{I/IHLI CymeCTBOBaHMA

Amnann3 1 00BbSICHEHUE ONBITOB IMPAKTHYCCKHX
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BO3/IIIHON 000JI0YKU
3emun. OnbiT Toppuuesm.
N3mepenne atmochepHoro
JABJICHUSI. 3aBUCUMOCTD
aTMoc(epHOro naBiIeHUs
OT BBICOTBI HaJl yPOBHEM
Mopsi. [Ipubopel

JUTSL ©3MEPEHUS
aTMoc(epHOro JaBIEHUS

CUTYyallUi, CBSI3aHHBIX C JIEHCTBHEM
aTMOC(EpHOTO AaBIICHHUS.

OOBbscHEeHUE CYIIeCTBOBAHUS aTMOC(EpHbI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaX UJIu €€
OTCYTCTBHSI Ha IpYTUX Iutanerax u Jlyne.
OOBbscHEHNE U3MEHEHUSI INIOTHOCTU aTMOC(EpPbI
C BBICOTOM M 3aBUCHMOCTH aTMOC(EPHOTO
TABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacuér aTMOC(EpHOTO
JaBJICHUS.

Nzyuenue ycrpoiicTBa 6apomeTpa-aHepoua

4.4

JleiicTBHE )XUIKOCTH U
rasza Ha Morpy>kKe€HHOE
B HUX TEJIO

JlercTBUE )KUIKOCTH U rasa
Ha NOTPY>XEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [1maBanue Temn.
BosznyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHUE JEHCTBUSA
YKAJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHue BbITAIKABAIOMIEN CHIIBL,
JICUCTBYIOIIIEH HA TEJIO, MOTPYKEHHOE

B )KUJIKOCTb.

[TpoBeaenue u 00CykIC€HNUE OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKUBAOIIEN CUJIbI, ICHCTBYIOIIEH Ha TETIO
B KHUJIKOCTH, OT 00bEMa OTPYKEHHOM

B KUJIKOCTb YaCTH Te€la U OT IJIOTHOCTH
KUJIKOCTH.

lIposepka nezasucumocmu 8vimanikugarowel
CUTIbL, Oeticmeyroueli Ha meio 8 HCUOKOCMU,
om maccwl mend.

HccnenoBanne 3aBUCUMOCTHY BECa TENA B BOJIE
0T 00bEMa MOTPYKEHHON B KHUIAKOCTh YaCTH TeJa.
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Petienue 3aa4 Ha MpUMEHEHUE 3aKOHA
Apxumena v yciIoBuUs TJIaBaHUS TEJl.
KoHctpynpoBanue apeomerpa uiu
KOHCTPYHUPOBAHUE JIOAKU U OTIpeIeIeHHE e
Ipy30M0AbEMHOCTH

Uroro no pazneny

21

Pazgen 5. PaGoTra u MOIIHOCTH. JHEpPrus

51

Pabora n MOITHOCTD

3

Mexannueckas padoTa.
MomiHocTh

DKCIEpUMEHTAIBHOE OINPEIEIICHUE
MEXaHUYECKON pabOThI CHUJIIBI TSKECTH

MIPY MMAJICHUHN TEJIa U CUJIbl TPEHUS

[P PABHOMEPHOM TIEPEMENIEHHUN TEJa

110 TOPU3OHTAIBHON MTOBEPXHOCTH.

Pacuér MmomHOCTH, pasBUBaeMoOU NpU NOAbEME
IO JIECTHHUIIE.

Pemenue 3ama4 Ha pacuét MeXaHHMYECKOU pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
TUIOCKOCTH. [IpaBuiio
paBHOBECHUS phlyara.
[IpumeHnenue npasuiia
paBHOBECHS phluara

K OJ10Ky. «30510TO€
npaBuiio» Mexanuku. KIT/]
MPOCTHIX MEXAHU3MOB.
IIpocTeie MeXaHU3MBI

B OBITY M TEXHHUKE

OrnpeneneHue BBIUTPBIIIA B CUIIE MPOCTHIX
MEXAaHU3MOB Ha IPUMEPE pblUuara, MoJABUKHOIO U
HETOIBI)KHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
Hccnenosanne ycnoBrsi paBHOBECHS pblyara.
OO6Hapy)eHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MIPUCTIOCOOJICHHSIX,
UCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TAKKE

B KMBBIX OpraHU3MaXx.

DKCIEpUMEHTAIbHOE I0KA3aTebCTBO PABEHCTBA
paboT mpH MPUMEHEHUHN TIPOCTHIX MEXAHU3MOB.
Onpenenenue K11/ HakTOHHOM MIIOCKOCTH.
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Pemenne 3anay Ha NpUMEHEHNE MTPABUIIA
paBHOBecus peruara u Ha pacu€t KI1J]

5.3 | MexaHnueckas 4 MexaHuueckas SHEpTHUsl. OKCIEPUMEHTAIIBHOE ONPEEICHUE N3MEHEHUS
DHEprus Kunernueckas n KMHETUYECKOW U IMMOTEHIMAIBHOU SHEPTUHN TEJa
NOTEHIUAJIbHAS SHEPTUA. IIPYU €T0 CKATBIBAHUH 110 HAKJIOHHOM INIOCKOCTH.
[IpeBpamienne onnoro Buna | opmynupoBaHUe HA OCHOBE UCCIIEIOBAHUS
MEXaHUYECKON SHEPruu 3aKOHA COXPAHEHUs MEXaHUYECKON YHEPTUU.
B Ipyroi. 3aKoH OOcy:xieHue rpaHull MPUMEHUMOCTH 3aKOHa
COXpaHEHUS SHEPTUH COXpaHEHUs YHEPTUU.
B MEXaHUKE Pemenue 3ana4 ¢ HCIOIB30BaHNEM 3aKOHA
COXpaHEHUs SHEPTUU
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO 68

YACOB IIO ITPOI' PAMME
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8 KJIACC

No
/11

HaumenoBanne
pa3zesioB ¥ TEM
y4e0HOTO mpeaMeTa

KommuectBo
4acoB

[IporpammHOe conep:kaHue

OcHOBHBIC BUABI ACATCIBbHOCTH o6yqaronmxc;1

Pasznea 1. TensioBbIe ABJIeHUA

1.1

CrtpoeHue u cBOMCTBa
BEIIECTBA

OCHOBHBI€ MTOJOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUHU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJ1. ONBITHI,
IIOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mopaenu TBEpAOTO, KUJIKOTO
¥ Ta3000pa3HOTO COCTOSIHUI
BEIIIECTBA.
Kpucramnmnueckue n
aMmopQHbI€ Tena.
OOBsiCHEHHE CBOMCTB Ia3os,
KUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE IOJIOKECHUIN
MOJIEKYJISIPHO-KMHETUYECKON
teopun. CMauuBaHue U
KaNWUISIPHBIC SIBJIICHMUSL.
TennoBoe pacupenue u
cKaTue

Habumoienue u uHTEpIpeTalus OnbITOB,
CBUJETEIBCTBYIOINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemenne 3ana4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHIIE 00bEMaA
BEILECTBA.

AHanu3 TeKCcTa JpeBHUX aTOMUCTOB (HaIIpUMED,
¢dparmenTa noamsl JIlykpeuus «O npupone
BEIIICH») C U3JI0’)KEHHEM 000CHOBaHUH aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHne). O1ieHKa
yOeIUTETbHOCTH 3TUX 0OOCHOBAHUM.
OO0bsicHeHrEe OPOYHOBCKOTO JIBUXKCHHUS, SIBJICHUSI
mubdy3un 1 pa3uuuil MeXay HUIMH Ha OCHOBE
IIOJIO’KEHUM MOJIEKYJIIPHO-KMHETHYECKON
TEOPUU CTPOCHHUS BEILIECTBA.

OObsicHEHUE OCHOBHBIX Pa3IMYUil B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C UCIIOJB30BAHUEM TOJ0KEHUN MOJIEKYJISPHO-
KHMHETHYECKOW TEOPUU CTPOEHUS BEILECTBA.
[IpoBeneHrEe ONBITOB MO BBIPAILIMBAHUIO
KPHUCTAJUIOB IOBAPEHHOM COJIA WM caxapa.
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IIpoBeneHue u 0OBACHEHUE OIBITOB,
JEMOHCTPUPYIOIINX KaWIISPHBIE SBJICHUS U
SBJICHHE CMAYMBaHMSL.

OOBbsCHEHUE PO KaIWJUISPHBIX SBJICHUI

U1 IOCTYIUIEHUS BOJIbl B OPIaHU3M PACTEHUH.
Habmronenue, npoBeneHne u 00bICHEHUE
OMBITOB MO HAOIIOJEHUIO TEILJIOBOTO
pacUIMpPEHHUsl Ta30B, KUAKOCTEN U TBEPIBIX TEN.
OObsicHeHuE COXpaHEeHUsI 00bEMa TBEPBIX Tel,
TEKY4YECTH >KHJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYYECTH ISl PA3HBIX KUJKOCTEN),

JABJICHUS Ta3a.

[IpoBeaeHME ONBITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHHSI BO3/lyXa OT €ro 00bEéMa 1
HarpeBaHUs WM OXJIXKICHUS, U UX O0OBbSCHEHHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYECKNUX CUTyalui, CBA3aHHBIX

CO CBOMCTBAMM Ta30B, KUAKOCTEN U TBEPBIX TEN

1.2

TerutoBbIe MPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPaTypPhl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactull. Bayrpennss
sHeprus. CrocoObl
WU3MEHEHNs BHYTPEHHEN
SHEPIUu: TeIIonepeaaya u
coBepiieHne padoTel. Bumabl
TEIUIONEepENAUH:

O06ocHOBaHME TTPABUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMUHBIX CIIOCOO0B H3MEPEHUS U
IIKaJI TeMIIePaTypHhI.

HaOmronenne n 00bsICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX U3MEHECHUE BHYTPEHHEH
SHEPTUH Teja B PE3YJIbTATE TEIIONEePEIavYH U
pabOThl BHEITHUX CHII.

HaOmronenne u o0bsiCHEHHE OIBITOB,
00CYXKIeHHUE MPAKTUYECKUX CUTYaIlUH,
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TETUIONPOBOIHOCTb,
KOHBEKIINS, U3JTyYCHHUE.
KonndecTBo TEIIOTHL.

VY nenpHasg TEMI0EMKOCTD
BelecTBa. TemiooomMeH u
TEIIOBOE PABHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oananca. [1naBnenue u
OTBEPICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHasa TemioTa
TIJIaBJICHUS.
[TapooGpa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunenne. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsl.
3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(HEpPHOT0
JaBJICHUS.

BnaxuocTts BO31yXa.
DHeprus TOIJIUBA.

VY nenpHas TerioTa
CropaHus.

[TpunIUTIEI pabOTHI
Ter1oBbIX ABurarene KII1/]
TETUIOBOTO JBUTATENs.
TeroBble IBUTATENN U

JTEMOHCTPUPYIOIINX PA3TUIHBIC BUBI
TeIUIoNnepeaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3IIyYCHHE.

HccnenoBanue sBICHUS TEITIOOOMEHA

IIPY CMENIMBAHUU XOJIOJHON U TOPSTYEN BOJIBL.
Habmronenue ycraHOBIEHUS TETLIOBOTO
PaBHOBECUS MEXKYy TOPSYEH U XOJIOAHON BOJOM.
Onpenenenue (M3MepeHUE) KOJIMYECTBA
TEIJIOTHI, OJYYEHHOTO BOJION MPH TETIIO0OMEHE
C HarpeThIM METATMICCKUM ITHITMHIPOM.
Onpenenenue (M3MepEHUE) yIeTbHON
TEeIUIOEMKOCTH BEIlECTBa.

Pemenne 3ama4, CBSI3aHHBIX C BRIYUCIICHUEM
KOJIMYECTBA TEIJIOTHI M TETUIOEMKOCTH

IpH TETII000MEHE.

AHaJIN3 CUTyalluid MPAKTUYECKOTO
MCIIOJIb30BAHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHaIOB, HAIIPUMED, B MEIIAX
SHEProcOepeIKESHUS: TCIIIIOM3OISIIHSA,
sHeprocOeperaronme KpoIIiu,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmronenue siBjeHuit ncmapeHus u
KOHJICHCAITUH.

Uccnenosanue npoiiecca ucnapeHus
PAa3IMYHBIX )KUIKOCTEM.

OObscHeHue SIBICHUN UCTTApEHUS U
KOHJIEHCAIlMX HAa OCHOBE aTOMHO-
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3alMTa OKpYKaromen
cpeapl.

3aKOH COXPAaHEHHUS U
MPEeBPALICHHS SHEPTUU
B TEILJIOBBIX IIpoLieccax

MOJICKYJISIPHOTO YUEHHUSI.
Habitoienue u o0bsicCHEHHE TIpoLiecca KUIIEHUS,
B TOM YMCJIE€ 3aBUCUMOCTH TEMIIEPATYPHI
KUTICHUS OT JaBJICHUSI.

Onpenenenue (M3MEPEHNE) OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa.

HaburoieHue npotiecca miaBiaeHUs
KPUCTAJUIMYECKOTO BELLIECTBA, HAIPUMED, JIb/1A.
CpaBHeHUE MPOLIECCOB IIJIaBJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUs

IIpU HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MEPEHNE) YACTbHON TEIOTHI
TUTaBIICHUS JIBJIA.

OObscHeHUE SBJICHUN TUIaBJICHUS U
KPUCTAJIM3AI[MM HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHSI.

Pemenwne 3ana4, CBA3aHHBIX C BEIYUCICHHEM
KOJIMYECTBA TEIJIOTHI B Mpolieccax
TEIUIONEepeIauy MPH IJIaBICHUN U
KPUCTAIIN3AINH, UCTIAPCHUN U KOHICHCAITUH.
AHanu3 cuTyanuid IpakKTHYECKOTO MPUMEHEHHSI
SIBJICHUH TUIaBJICHUS U KPUCTAIN3ALINY,
HanpuMep, MOJIy4eHUEe CBEPXUUCTHIX
MaTepuasoB, COJIEBas Tpesika u Jp.

AHanu3 paboThl 1 00BACHEHHE TPUHIUIIA
JEMCTBUS TEMJIOBOTO ABUTATENS.

Brruncnenue KoauuecTBa TEIIoThI,
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BBIJICJISIFOILIETOCS MPU CTOPAHUU PA3TUYHBIX
BU0B ToruimBa, U KIIJI qeurarens.
OO0cysx1eHuE YKOJIOTHIECKUX MOCIICICTBUI
WCII0JIb30BAHUS JIBUTATEIEH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUIPOIICKTPOCTAHIUN

Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUSI
2.1 | DaekTpuyeckue 7 DJIeKTpU3aLUS TE. Habmronenue u mpoBeIeHHE OIBITOB
3apsapbl. JIBa poz1a 3JIEKTpUUYECKUX 0 JICKTPU3ALMH TEJ MPU COMPUKOCHOBEHUU U
3apsKEHHBIE Tea U 3apsn0B. BzanmoerncTeue VHIYKIUEN.
WX B3aUMOJCHCTBUS 3apsSIKEHHBIX TEIL. HaGmronenne 1 00bSICHEHNE B3aUMOACHCTBHS

3akoH Kynona (3aBUCUMOCTD
CHJIBI B3aUMOJIEHUCTBUSI
3apsiKEHHBIX TEIl

OT BEJIMYMHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TEIaMu).
DIIEKTPUYECKOE TTOJIE.
Hanpsoxénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHUMn cynepro3uuuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTapHBIN
BJICKTPUYECKUI 3apsi.
CrpoeHnue atoma.
[IpoBoHUKY 1

OJHOUMEHHO Y PAa3HOMMEHHO 3apsXKEHHBIX TEI.
OO0bsicHeHHE MPUHIIUIA IEUCTBUS AJIEKTPOCKOIIA.
OObBsicCHEHUE SBICHUHN JICKTPU3ALIUN

MIPY COMPUKOCHOBEHUU TEJI U UHIYKIUEH

C MCNOJIb30BaHMEM 3HAHUM O HOCHTEIIAX
BJIEKTPUYECKUX 3aPSAJIOB B BEIIECTBE.
Pacnio3HaBanue u 00bICHEHHE IBICHUN
3JICKTPU3AIMHA B MIOBCEIHEBHOM KU3HMU.
Habmronenne u 00bsICHEHNE ONBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPaHEHUS
AJICKTPUYECKOTO 3apsiaa.

Habmronenue onpIToB M0 MOJIETUPOBAHUIO
CHIJIOBBIX JIMHHUM 3JIEKTPUYECKOTO IOJIS.
HccnenoBanue neMCTBUS AIMEKTPUUECKOTO OIS
Ha MPOBOJIHUKH U JUAJIEKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXpPaHCHUA IJICKTPUICCKOT'O

3apsiia

2.2

IlocTosHHEII
ANEKTPUYECKUI TOK

20

DJIEKTPUUECKUM TOK.

VY cl10BUS CyIIECTBOBAHUS
AIEKTPUYECKOTO TOKa.
HcTouyHMKM NOCTOSHHOTO
ToKa. JlercTBus
AIEKTPUUYECKOTO TOKA
(TeroBOE, XUMUYECKOE,
MAarHuTHOE).
DJIEKTPUYECKAN TOK

B JKMJIKOCTSIX M Ta3ax.
DIIEKTpUYECKAS LIETb.
Cuna Toka. DJIeKTpUUECKOe
HamnpsiKEHUE.
ConpoTtusiieHue
IIPOBOJIHHKA. Y IEJIBHOE
COIIPOTHBJICHUE BEIIECTBA.
3akon OMa 1 yyacTka
uenu. [locnegoBarenpbHOE U
napajijieIbHOE COCIMHEHUE
MIPOBOTHUKOB.

PaGorta u MOIIHOCTE
AJIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIeHna.
DJIEKTPUYECKHE LIETTH U

Habmronenue pa3amdHbIX BUIOB JICHCTBUS
3JICKTPUUYECKOTO TOKA M OOHAPYKEHUE ATUX
BHUIOB JICUCTBHUS B IIOBCEIHECBHOU KU3HMU.
Habntonenue BO3HUKHOBEHUSI Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B XKHUJIKOCTH

COopka 1 UCTIBITAHUE AIEKTPUUECKON 1eTTH
IMOCTOSIHHOTO TOKa.

N3mepenue cuibpl TOka aMIEpMETPOM.
H3mepenune 3neKTpuuecKoro HanpsiKeHus
BOJIbTMETPOM.

[IpoBenenuie u 0ObSICHEHNE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA
OT €ro JJIMHBI, IO TIONIEPEYHOTO CEUCHUS
U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOPE.

[TpoBepka npaBusa ClI0KEHU HAPSKECHUI
IIPH MOCJIEIOBATEILHOM COCIMHEHUH IBYX
pE3UCTOPOB.

[IpoBepka npasuia Jyisi CUIIbI TOKA

NP NAPAJIETBHOM CO€IMHEHUH PE3UCTOPOB.
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OTpeOUTENH
AIEKTPUICCKON IHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTYalUH TIOCJIEI0BATEIBHOTO U
IIapaJuIeIbBHOTO COEAUHEHNS] IPOBOJHUKOB

B JIOMAIIIHUX JIEKTPUUECKUX CETSX.

Pewenne 3agau ¢ ucnosib3oBaHueM 3akona Oma
u hopMyn pacyéTa dIEKTPUIECKOTO
CONIPOTHBJIEHUS MIPU MTOCIEA0BATEIBHOM U
IIapajuIeIbHOM COE€IMHEHUH IIPOBOIHUKOB.
Omnpenenenre paboThl IEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

OnpeneneHne MOITHOCTH 3JIEKTPUIECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JaMIIOYKY OT HanpshkeHus Ha Hell. Onpenenenue
KII/I narpeBareuns.

HccnenoBanue npeodpa3oBaHUs S3HEPTUU

IIPU OABEME IPy3a JIEKTPOABUTATEIIEM.
OObsicHeHME YCTPONCTBA U MPUHITUTIA JEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPUOOPOB.
OObsicHEeHUE IPUYMUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIMIIA JEHCTBUS IJIABKUX MPEIOXPAHUTENCH.
Pemenne 3anay ¢ UCIOJIB30BAHUEM 3aKOHA
Hxoyna—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosIHHBIE MAarHuTHI.
BzaumopeiicTBue
IMOCTOSIHHBIX MarHuTOB.
MarsauTtHoe nojJie.
MaruauTHOe mojie 3eMiIn

HccnenoBanme MaroHuTHOTO B3aUMOIEHCTBUS
IIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO TMOJIsl TOCTOSTHHBIX
MarHuTOB MIPU UX 0ObEAMHEHUN U Pa3JICJICHUH.
HccnenoBanne MarHuTHOTO B3aUMOJIEHCTBUS
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M €ro 3HaueHHEe I )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarsuTtHoe noJjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JICKTPOMArHUTOB

B TEXHUKE. JlericTBHE
MarduTHOTO I10JIS

Ha MPOBOJHUK C TOKOM.
DIIEKTPOBUTATENb
MMOCTOSTHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOJIBUTATENEH

B TEXHHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO OISl TOCTOSTHHBIX
MarHuTOB MPHU UX OOBEIUHEHUH U Pa3/ICTICHUU.
[IpoBeneHne ONBITOB IO BU3YAJIM3ALHAH MO
MTOCTOSIHHBIX MAarHUTOB.

N3yueHne saBIeHUs HAMarHUYMBAHUS BEILIECTBA.
HccnenoBanue AerCTBUA SJIEKTPUUECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHne ONbITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTb CUJIbI B3aUMOJICMCTBUS KATYIIKH

C TOKOM M MarHuTa OT CHJIbI U HAIlpaBJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO NPUMEHEHHUS
3JIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEULINHE).
N3ydenue nericTBUsS MarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHnne neicTBusl SIEKTPOABUTATEIIS.
Nsmepenne KII/] anekrpoaBurarenbHON
YCTaHOBKH.

Pacnio3naBanue u aHaJIn3 pa3IUyHbIX
IIPUMEHEHUM DJIIEKTPOABUTATEIIEN

(TpaHcopT, OBITOBBIE YCTPOMCTBA H JIP.)

2.4

DJIEKTPOMAarHuTHAs
WHIYKITUS

Omnbitel @apanes. SABneHue
AJIEKTPOMArHUuTHOM
uHaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHEepaTop.

OT1BITHI IO HCCJICAOBAHUIO SABJICHHUA
BHGKTPOMaFHHTHOfI WHAYKOHUN: HCCIICIOBAHHNC
U3MEHECHUN 3HAUCHUS U HaIrpaBJICHUA
HHAYKIIHOHHOI'O TOKa
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CriocoOslI nostydeHus
ANEKTPUYECKOU SHEPTHH.
DIIEKTPOCTaHIUU

Ha BO300HOBJIIEMBIX
HMCTOYHUKAX SHEPIUHU

Uroro no pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68

YACOB IIO I[TPOI PAMME
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9 KJIACC

Ne
/11

HaumenoBanue
pa3zesoB U TEM
y4e0HOTO mpeaMeTa

KommuecTtBo
YacoB

[IporpammHoOe conepxanue

OcHOBHBIC BUABI ACATCIBbHOCTH O6y‘—IaIOH_[I/IXC$I

Paszgea 1. Mexanudeckue siBJeHUSA

1.1

Mexanauueckoe
NBMYKEHHE Y CLIOCOOBI
€ro OIMUCAaHUI

10

MexaHn4yecKkoe IBUKECHUE.
MarepuranbHas TOUKA.
Cucrema otcuéra.
OTHOCUTENBHOCTH
MEXAHUYECKOTO JABUKCHUS.
PaBHOMEpHOE
IPSAMOJIMHEWHOE JBUKCHHUE.
HepaBuomepHoe
MPSAMOJIMHEWHOE JBUKEHHE.
Cpenssis 1 MTHOBEHHAs
CKOpPOCTB TeJa IpU
HEPABHOMEPHOM JIBUKECHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBoOoHOE TIajIcHHE.
Omnpitel [Nanumnes.
PaBHOMEpHOE NBUKEHKE

10 OKPYKHOCTH.

Ilepron u yactora
oOparenust. JInneinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHUE pa3INYHbIX IPUMEPOB
MEXaHHYECKOTO JABUKECHUS.

OO6cyxxaeHue rpaHul IPUMEHUMOCTHA MOJEIIN
«MaTepuaabHas TOUKay.

Onncanne MEXaHNYECKOTO JBUKECHUS
pa3IMYHBIMU criocobamu (ypaBHEHHE, Ta0NIMLIA,
rpaduk).

AHaJIN3 KU3HEHHBIX CUTYallMi, B KOTOPBIX
IIPOSIBIIIETCS] OTHOCUTEIIBHOCTD MEXaHUYECKOTO
JBH>KCHUSL.

HabutoieHne MexaHMuecKoro IBMKEHUS Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
CpaBHeHue MyTel U TPACKTOPUA TBHKEHUS
OJIHOTO M TOTO € TENa OTHOCUTEJIBHO Pa3HbBIX
TEJI OTCYETA.

Amnanu3 Tekcta ["anuiest 00 OTHOCUTENIBHOCTH
JBUYKEHUST; BBIITOJIHEHHUE 3a/1aHHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHUS
OpyCKa WM JBUYKEHUS IapHKa MO0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 1 00CyXJIeHHe CITIOCOO0B
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[lenTpocTpeMUTENBHOE
YCKOpEHHE

npUOIMKEHHOTO ONpeIeTICHUSI MTHOBEHHOM
CKOpOCTH.

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUs (IIapyKa B )KUJIKOCTH, MOJCIIU
AJEKTPUUYECKOTO aBTOMOOWIIS U T. 11.).
Onpenenenue myTy, MPOUJCHHOTO 32 JAHHBIN
IPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJa

10 rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO
JIBH>KEHUSI OT BPEMEHH.

OO6cykaeHrne BO3MOXHBIX TPUHITUIIOB
NEeUCTBUS IPUOOPOB, UZMEPSIIOIINUX CKOPOCTh
(CIUIOMETPOB).

Brruncnienue myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJUHEHHOM JIBHKCHUU
Tena.

Ornpenenenue NpoWIEHHOTO IMMYTH U YCKOPEHUS
JIBDKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHOTO
JBH)KCHUS TEJIa OT BPEMEHHU.

IIposepka cunomeswi: eciu

npuU pasHOYCKOPEHHOM OBUNCEHUU

0e3 HaYanbLHOU CKOPOCMU NYMU OMHOCAMCA
KaK ps0 HeYémHuuix Yucei, mo
coomeemcmeyouue NPoMeNCymKu 6pemeHu
O0OUHAKOBHL.
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Onpenenenue yCKOpeHus Tena

IIpU PaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TIJIOCKOCTH.

N3MepeHue neproaa v 4acToThl 0OpaIieHus
TeJa M0 OKPYKHOCTH.

Ornpenenenue CKOpPOCTH PABHOMEPHOTO
JIBUKEHHUS TEJIa IO OKPYKHOCTH.

Pemienue 3amau Ha onpeesieHne
KMHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUS Pa3JIMUYHbIX BUIOB.
Pacno3naBanue u npuOMMmkEHHOE OMUCAHUE
Pa3JIMYHBIX BUJIOB MEXaHUUECKOTO JBUKECHUS
B IIPUPO/JIC U TEXHUKE (Ha MPUMEpPaX CBOOOTHO
MaJIaroInUX TeJ, IBU)KEHUS KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U Ap.)

1.2

B3aumoneiicTBue Tei

20

[lepBblii 3ak0H HproTOHA.
Bropoit 3akoH HproToHa.
Tperuit 3akoH HproToHa.
[IpuHMn cynepro3uuuu
CHIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuiia
TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUs ITOKOsI, IPYTUE BUIbI
TPEHUs.

Cuna TSKECTH U 3aKOH
BCEMHMPHOT'O TATOTEHUS.

HaGuronenue u 00cyskIeHUE ONTBITOB

C IBIDKECHUEM TeJIa IPH YMCHBIIICHUN BIIHSTHHSI
JAPYTHX TEJ, MPEHATCTBYIONUX TBUKCHHIO.
Amnanu3 Tekcta ["anmies ¢ onucaHueM
MBICJICHHOT'O SKCIIEPHMEHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIUH;
BBITIOJTHEHHE 3aJJaHUM 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyx/1eHne BO3MOKHOCTH BBIITOJTHEHUS
3aKOHA WHEPIUU B PA3JIMYHBIX CHCTEMaXx
OTCU€Ta.

Ha6nronenue u 06CcyxaeHe MEXaHUIECKUX
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Yckopenue cBOOOIHOTO
najicHus. [[BH>KeHUE IIaHeT
BoKpyr Connua. IlepBas
KOCMHYECKasi CKOPOCTb.
HeBecoMoCTh U eperpy3KH.
PaBHOBeCHE MaTepruabHOMN
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBEcHE TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpaleHuss. MOMEHT CHIIBL.
LlenTp TsHRKECTH

SIBJICHUM, TPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

U YCKOPEHHOM JIB’KEHUU OTHOCUTEIBHO
KaOuHeTa PUBUKH.

JIefcTBUS ¢ BEKTOPAMH CHUJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIIOKEHUIO U BEIYUTAHHUIO
BEKTOPOB.

Habmnronenue w/umu npoBeieHUE ONBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPESHHUS
TeJa OT MPHJIOKEHHOM K HEMY CHJIBI U MacChl
Tena.

AHau3 1 00bICHEHUE SIBICHUM

C HCIOJIb30BaHKUEM BTOpOTo 3akoHa HeloToHa.
Pelenue 3amay ¢ UCMOIB30BaHUEM BTOPOTO
3akoHa HpI0TOHA M MpaBHIia CIIOKEHUS CHUIL.
Onpenenenue :KECTKOCTU NTPYKUHBI.

AHanu3 cuTyaluii, B KOTOPbIX HaOIIOAAI0TCS
ynpyrue nepopmanuu, 1 uX 00bSICHEHHE

C HUCIIOJIb30BaHKEM 3aKoHa ['yka.

Pemmenue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIB)KEHUS OT CHJIBI HOPMaJIbHOTO TaBIICHUSI.
OO6cyxaeHue pe3yabTaToB UCCIIEIOBAHUS.
Omnpenenenue ko3P huimeHTa TpeHus
CKOJIb)KEHUSI.

N3mepenue cusbl TpEHUs TTOKOA.
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Petienue 3a1a4 ¢ MCNoab30BaHUEM (POPMYJIIBI
JUTSL CUJTbI TPEHUS CKOJIBKEHUSI.

AHanu3 ABMKEHUS TEN TOJIBKO MO/ IeHCTBUEM
CHUJIBI TSKECTH — CBOOOTHOTO TIaJICHUSI.
OObsicCHEHNE HE3aBUCUMOCTH YCKOPCHUS
CBOOOJTHOTO MaJICHUsI OT MAaccChl Teja.

OlnieHKa BEJIMYUHBI CUJIBI TSTOTEHUS,
JNEUCTBYIOLIEH MEXIY IBYMS TEIaMU

(17151 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOECHBIX Tell

1O/ IEVCTBUEM CHIIBI TSTOTEHUS

(C MCNOIB30BaHUEM JOTOTHUTEIBHBIX
MCTOYHUKOB HH(POPMAIIHH).

Pemenue 3a1a4 ¢ UCNOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYJIbI

JUIS1 pacd€Ta CHIIbI TSKECTH.

AHaJIN3 OPUTUHAIILHOTO TEKCTA,
ONMCHIBAIONIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TSATOTEHUS; BBITIOJHEHHUE 3a1aHU
10 TEKCTY (CMBICIIOBOE YTEHUE).

Hab6nronenue u 06Cy)eHUE OTBITOB

110 U3MEHEHUIO Beca Tesla MPU YCKOPEHHOM
JBH>KCHUU.

AHaJIN3 YCIOBU BO3SHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KH.

Peienue 3ana4 Ha onpe/eneHye Beca Tea

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, IEUCTBYIOIIMX Ha TEJO,
MOKOSILIEECS Ha OTIOPE.
OnpenenieHne NEHTPA TAHKECTH PAITHYHBIX TEN

1.3.

3aKOHBI COXpPAaHCHUA

10

Nmnynec Tena. 3mMeHenue
uMIyJabca. UMIyJibc CUIIBL.
3aKOH COXpaHEHUS
uMItyabsca. PeaktuBHoe
JIBHOKCHUE.

Mexanuueckas padborta u
MOIIHOCTE. Pabora cuin
TSKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPTUU U
paboTsl. [ToTeHnmanpHas
SHEPrus Teja, MOJHIATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIH.
ITorenuumanbHas SHEprus
CKAaTOU NPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOMN
SHEPruu. 3aKOH COXpAHEHUS
MEXAHUYECKON DHEPruu

Habmronenue u o0cyxaeHUE OMBITOB,
JEMOHCTPUPYIOLIUX MEPEady UMITYJIbCa

IIPU B3aUMOJICHCTBUHU TEJ, 3AKOH COXPaHEHUS
UMITYJIbCA MIPU a0COJIIOTHO YIPYTOM U
HEYIIPYroM B3aUMOJICHCTBUU TEI.

AHaJIN3 CUTYyallui B OKPYKAKOLIEH KU3HU

C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBanue siBJieHUSI pEAKTUBHOTO
JBU>KCHUS B TIPUPOJIC U TEXHUKE.
[IpuMmeHeHne 3aK0Ha COXPAHEHUST UMITYJIbCa
IJIs1 pacué€ra pe3ysbTaTOB B3aUMOICUCTBUS Tl
(Ha mpuMepax HEYNPYroro B3auMOACCTBUS,
YOPYroro HEHTPATLHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pemenue 3a1au ¢ HCTIOIB30BAHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenue padOThI CUIIBI YIPYTOCTH

IpU MOJIBEME TPy3a C UCIIOIb30BAaHUEM
HEMOJIBMYKHOTO M TIOJBMYKHOTO OJIOKOB.
N3mepenne MOLHOCTH.

HN3mepenune noTeHunaibHON Y3HEPTUH YIIPYTO
nehOpMUPOBAHHOM MPYKUHBI.
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N3mepenne KNHETUYECKOW SHEPTUH Tea

0 JJIMHE TOPMO3HOTO ITYTH.
DKCIepUMEHTaIbHOE CPAaBHEHUE U3MEHEHHUS
MOTEHIUAJIBHON Y KHUHETUYECKON SHEPTUM TeJla
[IPY JIBUKECHHUU TTO HAKJIOHHOM TIJIOCKOCTH.
DKCIIepUMEHTAIbHAs IPOBEPKA 3aKOHA
COXPaHCHUSI MEXaHUYECKOU SHEPTUU

IIpU CBOOOTHOM TaJCHUHU.

[IpuMeHeHne 3aK0Ha COXPAHEHUS
MEXaHUYECKON IHEPIUU ISl pacyéra
MOTEHIUAJIBHON U KHUHETUYECKOW SHEPTUM Tea.
Pemenue 3amay ¢ ucnojb30BaHHEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOW SHEPTUU

Hroro no pazneny

40

Paszgena 2. MexannuecKue K0Je0aHUA U BOJTHBI

2.1

Mexannueckue
KOJICOaHUS

7

KonebarenbHoe aBuXeHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: IEPUO]I,
94acToTa, aMILUIUTY/IA.
Maremarudyeckui u
PY>KUHHBINA MasTHUKH.
[Ipesparenue sHeprun
pH KoJie0aTeTbHOM
JIBKEHUU.

3aryxaronue KojieOaHusl.
BrinyxeHHble KoJie0aHusl.
Pe3onanc

HabGmonenne xojiebannii o1 JeMCTBUEM CHUJT
TSDKECTH M YIIPYTOCTH U OOHAPYKEHHUE
MOJ00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHanu3 kojieOaHuM Tpy3a HA HUTU U

Ha npyxuHe. OnpeseieHne YacTOThI
KOJICOaHMI MaTeMaTHYECKOTO U MPYKHHHOTO
MasITHUKOB.

HaGmronenne u 00bsACHEHUE ABICHUSA
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TTEPHOIA
KOJICOQHMI IMOABEIIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TIEPHOIa KOJICOAHMI
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
Habmronenue u o0cyxaeHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTH TIEpUOa
KOJIeOaHMI MPYKMHHOTO MAaITHUKA OT MACCHI
rpy3a u KECTKOCTU MPYKUHBI.

[IpuMeHeHre MaTeMaTUYeCKOro U MPY>KUHHOTO
MasITHUKOB B Kau€CTBE MOJIEICH ISl ONTUCaHUs
KOJIEOaHMI B OKpYKaIOIIEeM MHUPE.

Pemenne 3amay, cBS3aHHBIX C BBIYMCICHUEM
WM OLIEHKOM 4acToThl (1eprojia) KoueOanui
H3mepenue yckopenus c60600H020 nadenusl

2.2

MexaHnnyeckue
BOJIHBI. 3BYK

MexaHn4eCcKHe BOJIHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IponosibHBIE N
MOTNEPEYHbIC BOIHBI. J|TMHa
BOJIHBI U CKOPOCTB €€
pacIpoCTpaHEHHS.
MexaHN4eCKHUE BOJIHBI

B TBEPIOM TeEJIE,
CEHCMMYECKHE BOJIHEIL.
3ByK. ['pOMKOCTB 3BYyKa U
BbICOTa TOHA. OTpakeHue
3Byka. MudpasByk u

YJIBTPa3BYyK

OO6Hapy>keHue 1 aHAJIU3 BOJTHOBBIX SIBJICHUN
B OKpPY>KaroIlleM MHUpeE.

Hab6nronenue pacnpocTpaHeHus MPOA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIENN) U
oOHapyXeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpo/Jie (3BYK, BOJIHBI Ha BOJE).
Boruncnenue JuMHbI BOJTHBI M CKOPOCTH
pacipocTpaHeHHs 3BYKOBBIX BOJIH.
DKCTIepUMEHTAIEHOE OTIPE/ICIICHNE TPaHHII
YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJICOaHHH.
Haburoienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOIB30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

Habmronenne u 00bsICHEHHUE SIBJIEHUS
aKyCTHYECKOI'0 pe30HaHca.
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AHaJIN3 OPUTHHAIILHOT'O TEKCTa, MOCBAIIEHHOTO
WCIIOJIb30BaHUIO 3BYKa (MJIM YIbTPa3ByKa)

B TEXHHUKE (3X0JIOKAITUS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBIIOJHEHUE 3a/IaHUI

10 TEKCTY (CMBICIIOBOE UTCHUE)

Uroro no pazneny

15

Pa3znen 3. 3.]ICKTpOMaFHI/ITHOC IMoJi€ H 3JICKTPOMATHUTHDBIC BOJIHbI

3.1 | DaeKTpoMarHuTHOE 6 DJIEKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuid, 000CHOBBIBAIOIIUX
oJie U DJIEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBSI3b SJIEKTPUUECKOTO U MATHUTHOTO
3JIEKTPOMAarHUTHBIE CgoricTBa TIOJIEH.

BOJIHBI AJEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTAIBHOE U3yUYEHHUE CBOICTB
[IIkaya 3JIEKTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCTIE
BOJIH. Mcrionb3oBanue C MOMOIIbI0 MOOMIBHOTO TenedoHa).
ANEKTPOMATHUTHBIX BOJIH AHan3 peHTT€HOBCKUX CHUMKOB
IUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
ONEeKTpOMarHuTHas IpUpoaa | Axanus TCKCTOB, OIMChIBAIOIIUX IIPOSBICHUS
cBera. CKOpOCTh CBETA. AIEKTPOMArHUTHOIO U3TYYEHHUS B IPUPO/IE:
BonHOBBIE CBOMCTBA CBETA | )KMBBIC OPraHU3MbI, H3Iy4YCHHS HEOSCHBIX TEll
(cMBICTIOBOE YTEHUE).
Pacno3naBaHue u aHaau3 pa3inuHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnosib3oBaHueM Gpopmyi
JUJISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YaCTOTHI CBETA
Uroro no pazaeny 6
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Pasnen 4. CBeToBbIC ABJICHUSA

4.1

3aKOHEI
pacrpoCcTpaHeHUs
CcBETa

JIlyueBas mozaens cBera.
HcTtouHuku cBera.
[TpsimonHeHOE
pacnpoCTpaHEHHUE CBETA.
3atmenns Connua u JIyHBL.
OTtpaxenue ceera. [1nockoe
3epKajo. 3aKOH OTpaKeHUs
CBETa.

[Ipenomiienue cBeta. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKCHUE
ceera. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

Hab6nronenue onbITOB, JEMOHCTPUPYOIIHX
SIBJICHUE MPSIMOJIMHEHOTO pacpOCTPaHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJIyTEHN),

U UX UHTEPIIPETAUs C UCTIOJIB30BAHUEM
MOHSTHUSI CBETOBOTO JIyya.

OOBsicHEHUE U MOJICTMPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHU.

UccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUS
CBETOBOTIO JIy4a OT yrja HaJeHusl.

N3yuenune cBOMCTB M300pakeHUs B INIOCKOM
3epKare.

Hab6mronenne u 00bsICHEHNE ONBITOB

0 MOJYYECHUIO U300paKEHU B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmogenue u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha FPAHUIE PA3JIMYHBIX CPE/l, B TOM YHUCIIE
OMBITOB C MTOJIHBIM BHYTPEHHUM OTPAKEHHEM.
HccnenoBanne 3aBUCUMOCTH yIJIa
NPEJIOMIICHHS OT yTriia NaJeHus CBETOBOIO Jiyda
Ha TPAHUIIE «BO3yX—CTEKIION.
Pacrnio3naBanue sBIeHUN OTpAKEHUS U
MPEJIOMIICHHS CBETA B IOBCEAHEBHOM KU3HMU.
AHanu3 u 00bsICHEHUE SIBJICHUS ONITUYECKOTO
MUpaXxa.

Pemienue 3a7a4 ¢ MCMOIB30BaHUEM 3aKOHOB
OTPAXKEHUS U TIPEJIOMIICHHS CBETA
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4.2 | JIuH3BI U ONITUYECKUE 6 JIunza. Xon nyueit B tuH3e. | [lomydeHne u300pakeHHit ¢ MOMOIIbIO
npuOopbI OnTuyeckas cucrema coOnparolel U paccenBaroLeH JIUH3.
doToamnmapara, Mukpockona | Omnpeaenenne POKYCHOTO PaCCTOSHHUS U
u Teneckona. ['na3 kak ONTHYECKOW CUJIbI COOMPAIOIIEH JTUH3BI.
ONTHYECKas CUCTEMA. AHanu3 yCTpOWCTBa U MPUHITUTIA ICHCTBUS
bimszopykocTs 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh (doToanmapara, MUKPOCKOIA, TEIECKOIA.
N3yueHnne Mozieu Ti1a3a Kak ONTHYECKOM
CUCTEMBI. AHAIN3 SIBJIEHUI OJU30PYKOCTH
U JaTbHO30PKOCTH, IPUHIIUIA ICUCTBUS
OUYKOB
4.3 | Paznoxxenue 0ejoro 3 Pa3noxxenue Oeoro csera Habmronenue pasnoxenus 6e10ro cBeta
CBETA B CIIEKTP B criekTp. OnbiTel HelOTOHA. | B CIEKTD.
CioxxeHue CreKTpaibHbIX Habmronenne u 00bsICHEHHE OIBITOB
1uBeToB. Jlucnepcus cBera 10 MOJYYEHHUIO OEJIOro CBETa MpHU CI0KEHUN
CBETA Pa3HbIX LIBETOB.
[IpoBenenue u 00ObSICHEHHE ONBITOB
M0 BOCIIPUSITUIO IIBETA TPEAMETOB IIPU UX
HaOJIOICHUH Yepe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIEC OYKH)
Uroro no pazneny 15
Paznen 5. KBaHTOBbBIC sIBJICHMS
5.1 | Ucnyckanue u 4 OmerTel Pesepdopaa u O6cyxnenue e onsiToB Pesepdopaa

ITOI'JIOIICHUEC CBECTA
aTOMOM

IIaHCTapHasd MOJCIIb aTOMaA.

Mopaens aroma bopa.
Hcnyckanue u nornioiieHue

10 UCCIICAOBAHUIO aTOMOB, BBIIBUKCHHC
T'HIIOTE3 O BOSMOJKHBIX PE3YyJIbTaTax OIILITOB

B 3aBUCUMOCTHU OT IMPCAIIOJIaAracMoro CTpoCHuUs
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cBeta aToMOM. KBaHTBL.
JInHenyaTeIe CIIEKTPBI

aToOMOB, (hOPMYTUPOBAHUE BHIBOJIOB

U3 PE3YJIbTATOB OMBITOB.

OO6cy>xaeHne MpOTUBOPEUHM MIIaHEeTapHOU
MOJIeJI aTOMa U OCHOBAHUU JJI TUTIOTE3bI
Bbopa o cranmonapHsix 0pOUTaxX 3JIEKTPOHOB.
HaObntonenue CrlomHbpIX ¥ JIMHEHYaThIX
CIIEKTPOB U3JIyUCHHUS PA3JIUYHBIX BEILIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

Crpoenne aToOMHOTO
anpa

PannoaktuBHOCTB. Anb(da-,
OeTa- U raMMa-u3TyYeHUSI.
CrtpoeHune aTOMHOTO s/1pa.
Hyknonnas mozaens
aTOMHOTO sigpa. M30Tomsl.
PagnoakTuBHBIE
npespauieHus. [lepuon
MOJTypacIajia aTOMHBIX JI€p

OO6cyxneHrne BO3MOKHBIX TUIIOTE3 O MOJEIISAX
CTPOEHUA si/Ipa.

Onpenenenue coctasa sJ1ep 1o 3aJaHHbIM
MacCOBBIM U 3apsIIOBBIM YHCIIaM U

10 TIOJIO’KEHUIO B IEPUOINYECKON CUCTEME
AJIEMEHTOB.

AHanu3 N3MEHEHHs COCTaBa spa U €ro
MIOJIO’KEHUS B MIEPHOANYECKON cHCTEME

IPU 0-PaJUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUIL IO TOTOBBIM
doTorpadusm.

OO6Hapy>keHue U U3MEepeHHe PaIualiiOHHOTO
(oHa C MOMOIIBIO JO3UMETPA, OLIEHKA €T
MHTCHCUBHOCTH.

AHanu3 6MOJIOTUYECKUX U3MEHEHUH,
IPOUCXOSIINX MO JEHCTBUEM
PaZMOaKTUBHBIX U3ITYUYCHHI.
Hcnonb30BaHne pagloaKTUBHBIX U3TyYCHHH
B MEAMIIMHE
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5.3 | AnepHble peakuuun 7 SAnepHble peakiuu. 3akoHbl | Pemenue 3aaa4 ¢ HCIOJIb30BAHUEM 3aKOHOB
COXpAaHEHHMS 3apsAI0BOTIO U COXPaHEHHUS MAaCCOBBIX U 3aps0OBBIX YHUCEII
MacCOBOIO YHCEJN. DHEPTUS | HA OMpEJIENICHNE Pe3yIbTaTOB SACPHBIX
CBSI3M aTOMHBIX sziep. CBsI3b | peakiuii; aHaIu3 BOZMOKHOCTH HITH
Macchl ¥ dHepruu. Peakuuu | HEBO3MOKHOCTH SICPHON PEAKITHH.
CUHTE3a U JICJICHUS SAED. OneHKa YHEPTUH CBS3H SIIEP C UCTIOJIB30BAHUEM
Ncrounuku sHeprun ConHua | hopmysisl DUHIITEHHA.
U 3BE31. SnepHas OO0cy:x/1eHnE EPCIEKTUB UCTIOIb30BaAHMS
JHepreTuka. JlencTeus YIIPaBJISIEMOT'0 TEPMOSIEPHOIO CUHTE3A.
paanoaKkTUBHBIX M3MydeHnid | OOCyXJIeHue MPEUMYIIECTB U SKOJIOTMUECKUX
Ha KUBbIE OPTaHU3MBbI po0JieM, CBSI3aHHBIX C SIAEPHOM SHEPreTUKON
Uroro no pazneny 17

IHoBTOpHUTE/IBLHO-0000 A0 IINI MOAYJIb

[ToBTOpEHNE M
00o0011eHne

coziep KaHus Kypca
bu3uku 3a 7-9 Kiacchl

9

Cucremaruzanus u
0000111eH1Ee TPETMETHOTO
coJiepKaHUs U OTbITa
NEeATETLHOCTH,
IPUOOPETEHHOTO

IIPY M3YYCHUH BCETO Kypca
($U3UKH OCHOBHOTO OOIIETO
o0pa3oBaHus.

[ToaroroBka K OCHOBHOMY
roCyAapCTBEHHOMY
AK3aMeHy 1o (pU3nKe

TSl OOy4aroIIuXcs,
BBIOpABIINX 3TOT Y4€OHBIi
npeaMer

Brlinonnenne yueOHbIX 3aJaHui, TPEOYIOIHNX
JIEMOHCTpAIlUM KOMIIETEHTHOCTEH,
XapaKTepU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

— MPUMEHEHUS NIOJIyYCHHBIX 3HAHUM

JUJIs HAYYHOTO O0BICHEHUS (PU3UYECKUX
SIBJICHUM B OKPY>KaIOLIEHW NpUpPoOJE,

B [TOBCETHEBHOM KM3HU U BBISIBIICHUS
(bu3nUECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTUH;

— MPUMEHEHUS OCBOEHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHH

JUTSL UcClleOBaHMs PU3UYECKUX SIBJICHHUM,
B TOM YHCJIE JI IPOBEPKU THIIOTE3
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Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemenue pacuéTHeiX 3a/1a4, B TOM YUCIIE
MPEANOoJaralonx UCTIOIb30BaHuE (PU3NIECKUX
MojieJield 1 OCHOBAHHBIX Ha COJEP>KaHUU
Pa3IUYHBIX Pa3/IesioB Kypca GU3UKH.
BrinonHeHue u 3amuTa rpynnoBbIX WU
WHJIUBUAYAJbHBIX IPOEKTOB, CBSI3aHHBIX

C CoJiep>)KaHueM Kypca pu3uku

Uroro no pazneny

OBHIEE KOJIMYECTBO
YACOB I1O ITPOIT'PAMME

102
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