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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKE Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yaétoMm (henepanbHON paboyeit mporpaMMbl BOCIIUTAHUS
Konuenuuu npenonaBanusi yue6Horo npenmera «Dusukay.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpPaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
KOHLIETILIUY MpenoiaBanus yueoHoro npeamera «dOusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HANpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIIMXCS WM OPTraHU3alMI0 W3Y4YEHHS
Gu3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCSA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBlIMBaeT pacnpeerieHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), MmpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
ydeTe BO3pACTHBIX 0COOCHHOCTEN 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUA METOJUYECKOM
MOMOILM YYUTEIIO B CO3/IJaHUU paboYeil mporpaMmMbl IO Y4EOHOMY IIPEIMETY .

®du3zrka SBIAETCI CUCTEMOOOPA3YIONTUM JIJIsl €CTEeCTBEHHOHAYYHBIX YYeOHBIX
IPEeIMETOB, TOCKOJIbKY (PU3MYEeCKhe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouosiorued, acrpoHomMuend u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY MU,
MPEJIOCTaBIIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MOyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 raaBHBIX 3a7a4 (PU3NUECKOro OO0pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHMU €CTECTBEHHOHAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y 00y4aronuxcsl.

N3yuyenune Qusukun Ha 0a30BOM YypOBHE MpEIIOJIaraeT OBJaJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SBICHUSA,

e OILICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BAHMUS;



HHTCPIIPCTUPOBATL AAHHBIC M HCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
JJIA IIOJIYYCHHA BBIBOAOBY.

enn wusyueHuss (PuU3MKK HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ONnpeJeNeHbl B KOHUENUMU MpernojaBaHus y4yeOHoro mnpeamera «DPusnka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®eneparuu, peaau3yOMUx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOrPAMMBI.

Lenu nzydyenust pu3nku:

MpUOOpETeHUE HWHTEpeca W CTPEMJICHUS OOydJaromuxcsi K HayqYHOMY
M3YYCHHIO TPUPOJBI, Pa3BUTHC HMX HHTCIUICKTyaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJe TTO3HAHUSA ¥ (HOPMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOI'O MHPOBO33PECHHS KaK pe3yJibTara H3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMHpOBaHUE TPEACTABICHUH O POJIM (DU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymieit
po(eCCHOHAIBLHOM JIeITeIbHOCTH, CBA3aHHON C (DM3MKOM, MMOJArOTOBKA K
JaJbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (H3UKe Ha YpPOBHE OCHOBHOI'O
oOrmero o0pazoBaHus 00ECTIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a]1a4:

npuoOpeTeHre 3HAaHWA O JUCKPETHOM CTPOCHHMU BEIIeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (DU3MYECKUE SBICHHS C
MCTIOJIh30BaHUEM ITOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHININX pacYeTHBIX 3a1ad ¢
MCIIOJIb30BaHUEM (bu3IIeCcKIX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOOIaTh IPUPOIHBIE SBICHUS U BBIOTHSITH OIBITHI,
nabopatopHble pabOTBl W AKCHEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MH(pOpMaIel (PU3NIECKOTO COAEpKAHUS,
BKJTIOYast MH(OPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MHPOPMAIIHIH;

3HAKOMCTBO CO chepamMu TPOPECCUOHATILHON NESITENIbHOCTH, CBSI3aHHBIMU
C (u3MKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHUSX (QU3NYCCKON HAYKH.



OO61iee Yncno 4acoB, peKOMEHIOBAHHBIX IS M3Y4YeHHS (DU3UKH HAa 6a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNI0), B 8 kimacce — 68
gyacoB (2 yaca B Hegemwo), B 9 kmacce — 102 wyaca (3 waca B HeEIEIO).

[Ipeanaraemspiii B mporpaMmMe no (U3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHJIaTEeNIbHBIM, YUHUTENb JIeJaeT BBIOOP MpPH MPOBEICHUU
7abopaTOpHBIX PabOT W OMBITOB C YYE€TOM WHAMBUIYAJIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CIHUCKa AKCIEPUMEHTAIbHBIX 3a/IaHU, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (hU3MKe.



COILEPKXAHUE OBYUYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHUM OKPY KaIOLIEro Mupa.

®usuka — Hayka O npupoze. SBieHus npuponsl. PuU3NUECKUE SBICHHUS:
MEXaHUYECKHUE, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznyeckue BenMuMHBL. M3Mmepenue Qusnueckux BenuuuH. Dusznyeckue
npuoopsl. [lorpentHocts u3mepeHnii Mex1yHapoHasi cCucTeMa euHUL.

Kak ¢usuka u Jpyrue ecrecTBEHHbIE HayKd H3Yy4alOT MPUPOLY.
EcTecTBeHHOHAYUYHBII METOJl TMO3HAHUWA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmogaemMoro apineHus. Onucanne GU3NUECKUX SIBICHUN C TTOMOIIBIO MOeei

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SABJICHUSL.
2. Ousnyeckue mpuOOPHl U MPOIeaypa MPSMBIX WU3MEPEHUI aHAIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimut.

1. OmpeneneHune UEHbI I€IEHUS HIKaJIbl U3MEPUTENBLHOTO TprbOopa.
N3mepenne pacCcTosSHAMN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MalbIX TEN.

N3mepenne temmnepaTypbl NMpU MOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JaTYMKA TEMIEPATYpPHI.
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6. IlpoBenenue uccienoBaHus IO MPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJETA
HIapyKa, MyIEHHOTO FOPU30HTAIBLHO, TEM OOJIblle, YeM OOJIblle BHICOTA
MyCKa.

IlepBoHavabHbIEC CBEJCHUA 0 CTPOCHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. ONBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrmokenne dactuin BemectBa. CBS3b CKOPOCTH JBMIKEHHUS YacTUI[ C
TeMriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzaumonelicTBue dacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHME ra30B, XKUIAKOCTEW M TBEPABIX
(kpucTamindyeckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHUS.

2. Habmonenne nuddysum.



3. HaGmiomenue ~ siBmeHuid,  OOBSACHSAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomut u onvimol.

1. OueHka pauameTpa arTroMa METOAOM pPsoB  (C  UCHOJIb30BAaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIOACHHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBH:KeHMEe U B3aMMOAeiiCTBHE TeJl.

Mexannueckoe nBwxeHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpH HEPABHOMEPHOM JBWKEHUU. Pacuer mytu u
BPEMEHHU JIBUKECHUS.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMoJeincTBHE TEl Kak MPUYMHA
U3MEHEHHsI CKOPOCTM JBHXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHUIIC
o0BbEMa BEIECTBA.

Cwita Kak XapakTepucTrKa B3auMoAeucTBHs Tenl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ NOMOLIBIO NUHAMOMETpPA. SIBJI€HUE TATOTEHUS U CHJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHNs U TPEHUE NIOKOs. TpeHue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MmexaHnuecKkoro IBUKEHUS TETa.
N3mepeHne ckopocTr NMPSMOJIUHENHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HUHEPLIMH.
Hab6nronenme n3MeHeHnst CKOpOCTH TPU B3aUMOJCHCTBUY TElL.
CpaBHeHHE Macc MO0 B3aUMOJICVCTBUIO TEI.
CroxeHue ChJl, HallpaBJICHHBIX 11O OJTHOM MPSMOM.
Jlabopamopnuie padbomot u onvimoi.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIApUKa B KUIKOCTH,
MOJIETIU AJIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jlajiee).
2. OmpeneneHue CpeHEH CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOU TIJIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TeNA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHus (aedopmarnun)
MPYKUHBI OT NPUIIOKEHHOMN CHUJIBI.
5. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
JdaBjenune TBEPABIX TeJl, *KUIKOCTEH U ra3oB.
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Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHS Tra3za OT o0bema, Temmeparypbl. l[lepemaua naBieHus
TBEPJIBIMU TEJIAMH, XUJIKOCTSIMU U TrazamMu. 3akoH [lackans. [IHeBMaruueckue
MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TiyOuHbl. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs: cocyapl. [ mapaBauyeckue MexaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO IABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHus: aTMOChHEpPHOTO JTaBIICHUS.

JleficTBHE )KMAKOCTU U ra3a Ha MOrpy>KEHHOE B HUX Teno. BriTalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya gaBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00BEMA MOTPYKEHHON YaCTU
TeJa U TJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TeNl B 3aBUCHMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIAKOCTH.

Jlabopamopnuie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJE OT 00bEMa MOTPYKEHHOMU B
AKUJKOCTh YaCTH TeJla.

2. OnpezneneHue  BBITAJIKUBAKOIIEH CWIbL, JEHCTBYIOIIEH Ha  TEJoO,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, JENCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIE Ha TEI0 B KUJIKOCTH, OT O00bEMa TMOrpyKEHHOW B
AKUJKOCTb YaCTU TeJla U OT TUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU H
omnpenesieHne €€ rpy30MoabEMHOCTH.

PaGora 1 MOIIHOCTb. JHEPrusl.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pblyara kK OJIOKY.
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«3onotoe mpaBwioy MmexaHukd. KosdduuueHnt monesHoro neictBus (mamee —
KII/I) npocthix MexaHu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHASL DHEPTHS.
IIpeBpaieHre 0OTHOTO BHIa MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Teja

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM paBHOBECUS pblyara.

3. Hsmepenue KIIJ] HaKI1OHHOM TIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUSI MEXAHUYECKON SHEPTHUH.

8 KUIACC

TermnoBble sIBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUHM CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, >KHUIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KNHETUUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsA3b TemMmeparypsl €O CKOPOCTBIO TEIJIOBOTO JBHYKECHHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl H3MEHEHUST BHYTPEHHEW SHEpruu:
Teronepeaaya U COBEpUIEHUE paboTHI. Buasl TEIUIONEpEaaun:
TEIUIONTPOBOHOCTh, KOHBEKIUS, H3IyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEIIECTBA. 1emIOOOMEH |
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TeroBoro Oananca. [lnaBienuwe wu
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHUS OT aTMOCHEPHOTO
JABIICHUS.

BnaxxHocth Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIIOTA CTOPAHUSL.

[Tpunuumner paGotsl TemoBbix Aurareneit KIIJ| TtermoBoro nsurarens.
TernoBble IBUTATENH U 3aIIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenne siBeHnii cMaurBaHUsI M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacimpeHus Tel.

N3meHeHne naBieHus rasa Mpu M3MEHEHHH OOBbEMA M HArpeBaHUU WIIH
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipyu COBEPILIECHUH padOTBHI.

HarpeBanwne npu coBepireHUH pabOThl BHEITHUMH CHJIaAMHU.
CpaBHeHHE TETIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenue nocTostHCTBA TeMIEPAaTyphl IPU TUIABICHUMU.
Mopaenn TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO EUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEII.

OmnpeneneHue gaBiaeHUs BO3yXa B OJJTIOHE HIIPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAKICHHS.

[TpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruum Tejla B pe3yJibTare
TeIIonepeAaur M pabOThl BHEITHUX CHII.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW U
ropsiuYeu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJIOM  IIpHU
TEIJI000MEHE C HAarpeThIM METAUIMYSCKUM IIHJIHHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpoiuecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEIIOTHI TUIABACHUS JbA.

JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHUS.

OnekTpu3auus Ten. J[Ba poaa 3leKTpUYecKuX 3apsaoB. B3ammoneinicTBue
3apspKeHHBIX  Teil. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPS0B U PACCTOSHUS MEXKIY TEIaMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTh anekTpuueckoro mnodisa. IIpuHuun
CYHEPHO3ULIUH IEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKkux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTPUYECKOrOo ToOKa. 3akoH Jhxoyns—JleHna.
DnexkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocrossHHBIE ~ MarHuTHl.  B3anmonaeicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €r0 3HAYEHUE JJIS KU3HU Ha 3eMIle.
Omeir  Opcrega. MarHutHOoe 1OJNE  DIEKTPUYECKOTO ToKa. lIpumeHenwme
AJIEKTPOMAarHuTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCnoyib30BaHME 3IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.
DeKTpocTaTuYeCKast HHAYKIUS.
3aKOH COXPAHEHUS DJIEKTPUUECKUX 3apsI0B.
[IpoBOHHUKH U TUSIIEKTPUKHU.
MopaennupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKHM OCTOSIHHOTO TOKA.
JIENCTBHS IIEKTPUIECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. 'a30BbIM paszpsm.
. I3MepeHne cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 3JIeKTPUIECKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marasuH cOnpoOTHUBIEHUN.
. BzaumopeiicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUS TIOJIFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJje ToKa. DIEKTPOMAarHuT.

JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb TTIOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIUH.

Omneitel ®apagnes.

3aBUCMMOCTh HAIPaBJICHUS HWHAYKIAOHHOTO TOKa OT YCIIOBUM €T0
BO3HUKHOBEHHS.

DJIEKTPOreHEepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimul.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJNEKTPU3ALMUA TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DJIEKTPUUYECKOTO IOJIsI HA MPOBOJHUKH U
TVDIIEKTPHUKH.

COopxka u npoBepka pabOThI ANEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenune u peryaupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4Y€pe3 pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUYECKOTO
COMPOTHUBJICHUS] MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJA TOMEePEeYyHOro
CEUeHHs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUA HANPSHKECHUH TPU TOCIET0BATEIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJigs CWIbI TOKa MPU NapaJlIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, HIYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — 3JEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3yyenne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHWTOB TIPH  HX
O0OBEMHEHUY U PA3/ACIICHUH.

HccnenoBanue qeHCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrS MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATENS.

20. I3mepenue KII/I anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBIL IO  MCCHEAOBAHUIO SBJICHUSI DAJICKTPOMATrHUTHOM WHIYKIIVU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHUS] W HANPABJICHHUS HHAYKIIMOHHOTO
TOKa.

9 KIIACC

MexaHn4veckue siBJCHUSA.

Mexanuyeckoe JBUXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
newxeHue. HepaBHOMepHOe npsMoiinHeHOE ABMKeHHne. CpenHss 1 MTHOBEHHAs
CKOPOCTB Tela IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMmoiimHEeiiHoe JBuxkeHue. CBoOoaHOE
nageHue. OnbITel ['anunes.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHLIMN CyTIEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHud. JBmkenue rmianer BOKpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3AKPETUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTUBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaGoTa CHJI TSXKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHInanbHas SHEPTruUs Tea, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJu. [loTeHIIManbHas S3HEPTUS CKAaTOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOMU
DHEPI'UH.

Hemoncmpayuu.

1. HabGmrogenne MexaHWYECKOro JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbBIX TEl

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTed W TPAeKTOPUN ABUIKEHHSI OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

Hab6nronenne MmexaHMuecKuX sIBIICHUN, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3AUMOJIEHCTBUU TEN.

N3meHenue Beca Tea pu yCKOPEHHOM JBHKECHUH.

IIepenaua ummysnbca Ipu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TElL.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TIPU CBOOOHOM MaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU NIPU ABMKEHHUH TENA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIIBI  YIOPYTOCTH NPU  MOABEME TIpy3a C
MCIIOJIb30BAaHMEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.
11. I3ydyeHue 3aKkoHa COXpaHEHUS DHEPTHH.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJI€OaHU: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKnil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BeIHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoOWcTBa MeXaHMYeCKUMX BOJH. IIpomonbHble U
nomnepevHble  BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yAbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojie0aHWii Tel IO NEUCTBUEM CWIBI TSHKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)IEHHBIX KOJ€OaHU U pEe30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MAaTeMaTHYECKOro
MasiTHUKA.
Ornpenenenue 4acTOThI U MEPUOJIa KOJIEOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU MEPHO/Ia KOJIEOaHUN MPYKUHHOTO MasSTHUKA

OT Macchl Irpysa.
5. IIpoBepka He3aBUCHUMOCTH TepHojia KoieOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl rpy3a.
6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IE€pHoja  KOJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.
JIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  ODJEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimut.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOWJIBHOTO

tenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBass ~ mogmenp  cBera.  Mcrounumkm — cBera.  IIpsamosmHerHoe
pactpoctpanenue ceera. 3atmMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHUX CBETOBO/IAX.

JIunza. Xon nayueid B JnuH3e. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKPOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHEIHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xop tyuelt B coOuparolie JIMH3e.

XO0[ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensb riaza.

11. Paznoxxenue 6enoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jiyya OT yrja
naJICHuUs.
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N3yuenune xapakTeprucTUK H300paXeHUs IIPEeIMETa B INTIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUSI CBETOBOTO JIy4a OT yriia
MaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomydeHue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BL.

6. OMBbITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPHU HX HAONIOJEHUU Yepes3
I[BETOBBIE (PUIIBTPHI.
KBanToBbI€e siBJICHUS.

Omneitel Pe3epdpopna v miuanerapHas Mozenb atoma. Mogaens atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HWsorombl. PaaunoaxkTtuBHbIE
npespamienus. [lepuon monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CoiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUW HA >KUBBIE
OpraHU3MBbI.

Jemoncmpayuu.

CnexTppl U3Ty4EHUS U MOTIIONIEHUS.

CnexTpsl pa3aIn4HbIX ra3oB.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOUINX U3ITYUESHHM.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPAJIOB U ITPOJLYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paanoakTuBHOro (oHa.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAOIMI MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALINU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUS UM OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe Ui o0ydaroumxcs,
BBIOPABILIUX 3TOT y4E€OHBIN MpeaMerT.

[Ipy n3ydyeHNM AAHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUBI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpYyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS

ok w e



SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUYECKUE
ABJICHUSI, TPUMEHAS T[OJYyYEHHbIE 3HAHHWs, pemarh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3eiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX WM
pPEeAJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;

MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (PU3NUECKHUX SBJICHUM, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayYHbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX UCTOYHHKOB
SHEPrMHM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
SHEPI'UHu.

Kaxnas w3 TeM JaHHOTO MOAYJs BKIIOYAET AKCIEPUMEHTAIbHOE
uccienoBaHne 0000marmero xapakrepa. Moayiab 3aBeplIaeTcsl MPOBEACHUEM
JTMArHOCTUYECKOM M OLIEHOYHOU PaboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHus.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pE3yIbTaTOB.

B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B

YacTHu:

* 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:

e - NPOSABJICHHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
¢u3nvecKoil HayKu;

* - [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB;

e 2) rpa:kJIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

* - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPHUMEHEHUEM JTOCTHKEHUI
buzuky;

* - OCO3HAaHHE BAKHOCTU MOPAIBHO-3TUYECKUX MPUHIUIIOB B JEATEIHHOCTU
Y4EHOT0;

e 3)3CTETHYECKOr0 BOCIIMTAHMS:

* - BOCHpPUSTHE ICTETHUECKHUX KauyecTB (PU3MUECKON HaAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MMO3HAHMS:

e - OCO3HAHME LEHHOCTH (PU3MYECKOM HAYKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEMIIEH COCTABISAIOLIECH
KYJbTYPBHI,

e - pa3BUTHE Hay4YHOW JF0OOO3HATEIBHOCTH, MHTEpECa K HCCIEeI0BATEIbCKON
NEeSTENbHOCTH;

* 5) dopvmupoBaHusi  KYJbTYPbl 3I0POBbS W  3MOLMOHAJBHOIO
0J1aronoJIy4ns:

e - OCO3HaHME IIEHHOCTU Oe30macHoro oOpa3a XKU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTH MpaBHJ O€30MACHOrO IOBEAEHUS Ha
TpaHCIIOPTE, HA JOpOrax, C 3JIEKTPUUECKUM U TEIJIOBBIM 00OPYIOBAHHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - copMHpPOBAHHOCTh HaBBbIKAa pedeKCHM, TMPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APyroro YeIOBeKa;

e 6) TPYA0BOI0 BOCTIUTAHUSA:

e - AKTUMBHOE YyyacTHE B pEHICHUWH NPAKTUYECKUX 3a71ad (B paMKax CEMbH,
o0pa3oBaTenpbHONl  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOM |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HUYCCKUX
3HaHUM;

e - MHTEpEC K MPAKTUYECKOMY M3YUCHHIO PO ecChil, CBI3aHHBIX C (PUBUKOM;

e 7) 3K0JIOTM4€CKOr0 BOCIIUTAHMSL:

e - OpHUCHTAIIMSA Ha NMPUMEHEHHE (PU3MUYECKUX 3HAHWHN IS pPEIICHHS 3aj1ad B
obylacTi OKpy’Karolel Ccpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUM VISl OKPYKAIOLIEH CPeIbl;

* - OCO3HAHUE TJO0AIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJieM U MyTed X

peleHus;

e 8) ajanTanum K M3MEHSIIOIIUMCH YCJOBHSM CONMAJIbHON W NMPHUPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJECUCTBUU TPU BBHIMNOJHEHUH WCCIEIOBAHUN U
MPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTUX;

e - TIOBBIICHHE YPOBHS CBOCM KOMIIETEHTHOCTH 4Yepe3 MPaAKTUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (DOPMUPOBAHHUH HOBBIX 3HAHHI, B TOM YHCIIE (POPMYITHPOBATH
UJeH, MOHATHSA, TUTIOTE3bI O GU3HUECKUX 00BbEKTaX U SABJICHUSIX;

e - OCO3HaHHUE JePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTH
(buzuKwy;

e - IUIAHUPOBAaHUE CBOETO PAa3BUTHS B NPHOOPETEHUH HOBBIX (HU3HUECKUX
3HaHUM;

e - CTpEMJICHHE aHAJU3UPOBAThH U BBISABIISITH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHUMH;

e - OIICHKAa CBOMX JICUCTBHA C YYETOM BIHMSHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesympraTte ocBoeHHS mporpamMmbl 10 (pH3UMKEe HA YPOBHE OCHOBHOT'O
oO1rero o6pazoBanusi y o0ydaronierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yUeOHbBIC JICHCTBHS.

Ilo3naBaTesibHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUSA

Bba3oBble JiornuecKue 1eCTBUSA:
e BBUBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TMPU HM3yYEeHUU (U3UUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABIISITh AITOPUTM pEellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTM)KCHHS)  PE3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCcKuX 3a7a4d win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 Kjacce npeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJIP30BATh  TIOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBJICHWS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHHIIBI (HU3MUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKCHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECHUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TErIoBOe IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHUs, Mepenada JaBJICHUS TBEPABIMUA TeEJIaMH, >XUAKOCTAMH U
razamy, arMocepHOe [aBJ€HWE, IUIaBaHUE Tell, MpPeBpaILECHUs
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SBJICHUU B
OKpYXalollleM MHpEe, B TOM 4ucie (U3HUECKHE SBICHUS B MPHUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOU
MpUpOJE, NCUCTBUE CWIbl TPEHUS B MPUPOJAE U TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOUTh MPAKTUUYECKYIO 3a]auy B yueOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢du3nyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tena, CWIa TPEHUs, JAaBieHHe (TBEPIOrO Tena, JKUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHW4YeCcKas paboTa, MOITHOCTh, IUIEYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKass W TOTCHIMalIbHAs JHEPTUsi), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEIWYUH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMHU BEIMYHMHAMH,
CTPOUTH TpaPUKH U3yUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIB3Ysl MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcHUs phiuara (0OJoka),



«30JI0TO€ IPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa U
3aMMChIBATH €70 MATEMAaTHUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, TPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JAEUCTBUSA, HCHONB3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHSI 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (DOPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUUISl PEIICHMS 3a7a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3UYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIAThH IPOBEPSIEMOE
NpeanojaokeHne  (Tumoresy),  pasinyaTb U UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
(bu3IYecKuX CBONCTB TEN: dbopMynrpoBaTh MIPOBEPsIEMbIEC
MPEANOI0KEeHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Tena,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
APYrod € WCIOJIB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [IBIKEHUS Teja, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT ITUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOrOo HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIENys MPEeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, Cuja TPEHHUS CKOJBKECHHS,
JaBJIEHWE  BO3JyXa, BHITAJIKHUBAIONIAsl CWJia, JeMcTByromas  Ha
HNOrpyKEHHOE B JKHMJIKOCTh Te€l0, KO3((ULUUEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX omucaHusi (B TOM YHCIE:
MNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnss 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIEH cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJHEHUN YY€OHBIX 33JaHUl HAYYHO-MOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOTO  COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEPKaHUs, B TOM
yucne MyOJuYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, IpPU O3TOM TPaAMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacnpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauamH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIMOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUA BEILIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIMH W HEHACBIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUIN 3apsijl, FIEKTPUUYECKOE MOJIE€, MPOBOAHUKHI
Y IUDJICKTPUKH, TTOCTOSHHBIN AIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpEeHUE M CXKaTue, Teriornepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAaYWBAaHUE, KAlWJUISIPHBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4eHUe),
AIEKTPU3AUS TEJl, B3aUMOJICVCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAS UHAYKIIHS)
10 ONHUCAaHUI0O HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IMPOSBICHHE HM3YYCHHBIX (DH3WYECKUX  SBICHUNA B
OKpY’)XKalollleM MHpe, B TOM 4HcCie (U3HYECKUE SBJIECHUS B IPUPOJIC:
MOBEPXHOCTHOE HATHKECHUE U KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydyeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHICCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MotoCOB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, MONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (PHU3HUUIESCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
(u3nyeckre BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIUIOTa
IJIaBJICHUsI, yJAeNbHAs TeIUIoTa IapooOpa3oBaHus, yJeJbHas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOro JCHCTBHUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAsI BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BeElleCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), NpPH ONHCAHMM TMPABWIBHO  TPAKTOBATh
(bu3nyeCKuil CMBICI KCIOJBb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepU30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHHUs BEIleCTBa, MPUHLHUI CYNEPHO3UIUU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i1 yJacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] DJHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE MPOLECCHl M CBOMICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrM4ecKux
iaroB ¢ omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM,
(U3HYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3anadyd B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsl pELIEHWs 3aJadd, BbIOMpaThb 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble Al €€ pelIeHUs, NPOBOAUTH pPacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEMIMTh NPU TOMOIIH
(U3NYECKUX METOJOB, HCIOIb3Ysl ONHMCAHUE HCCIIEJOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUS UCCIIEA0BAHUS, €JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISIPHBIE SBJICHHS, 3aBUCUMOCTb JTaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHWs MpPHU U3IYYEHUHM OT IBETa HU3Iydaromiei (MOrJIONIaromieil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ TOBEPXHOCTH, DJJEKTpHU3alns Tel W B3aWUMOJCHUCTBHUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MAarHATHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa,



CBOMCTBA DBJEKTPOJABUTATES IMOCTOSHHOTO TOKa): (POpPMYIUpPOBATH
IpOBEPSiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ ONBITAa U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Apyrod C  MCHOJB30BaHUEM MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJHM IIONEPEYHOrO
CEUEHMSI U YACJIBHOIO CONPOTHUBIICHHS BEUIECTBA MPOBOJIHMUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIbBHOIO M NApaJUIEJbHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs, Clenys MNpeJIo)KEeHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHUCHUMOCTH B BHUZAE TaOnul U TIpaduKoB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMUYMH (yAeJabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€lysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATh 3HAYCHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe € J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPON Ha HUX OmucaHusi (B TOM 4HCIE:
CUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIEpMETD,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENlb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SBJICHUM U HEOOXOAUMbBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA WM H3MEPUTEIIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPHUUYECKUX
Lenel ¢ MOoCIeA0BATENbHBIM U MAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJoBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOMN
KU3HU JUIs1 oOecrieyeHus: 0€30MacHOCTH NP OOpallleHuH ¢ MpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSA M COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 NIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMK (PUINYECKOTO COAECpN aHUS B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM H IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH HMH(DOpMaALMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJEpKaHMs, CIPABOYHBIE MaTepHUalbl,
pecypcsl cety MIHTEepHET, BiIafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBbIE COOOIIEHUS,
o000mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCI€ MyOIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW IEATEIBHOCTH, IIPU 3TOM T'PAMOTHO
UCIOJb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEIUTH 3a BBINOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJl B
NEATEIBbHOCTD IPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJICUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIry o0yueHus B 9 Kkjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCu€ra, MarTepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBMKECHHS, Aehopmarius
(ympyras, mjgacTU4ecKas), TpPeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOrO TENa, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUs U TMOTJOIIEHUs, albda, OeTa- U raMmma-u3aydeHus,
W30TOIIBL, SIAEPHAS] SDHEPIETHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, pEaKTUBHOE ABIKEHHE, KojeOaTelbHOE IBM)KEHME (3aTyXarwollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBIJKEHHE, OTPaKEHUE
3BYyKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3ITy4YEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX  SABJICHUH B
OKpy»XaromeM Mupe (B TOM 4YHcie (u3nyecKkue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE T1aHET COTHEYHON CHUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBL, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOAE, OMOJIOrMYECKOe NEHWCTBUE BHUIUMOIO,
yabTpadUOIETOBOTO W PEHTIC€HOBCKOIO M3JIyYEHHH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJIOB, [JEUCTBUE PAJAMOAKTUBHBIX U3JIYYEHUNH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢bu3nueckue BEIUYUHBI (CpENHSsS W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, NEepeMeIleHUue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CWia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
cBOOOJHOTO TMAJEeHMs, BEC Telld, HUMIYJIbC Tela, HMIIYJIbC CHIIBL,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAJIbHAS DHEprus Tea,
MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CKATOU
NPYKWHBI, KHUHETHYECKas SHEprus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEePUOJ U 4acToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEeTOMIICHHS CPEeibl), IPU ONMHUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3HUECKUI CMBICT MCHOJIb3YEMbBIX BEIUYMH,
0003HAaYEHUs1 M €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLUI CYNEPIO3UIHMH CHWJI, NPUHLUUI OTHOCUTEIbHOCTH [ amwies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSl MMITYJIbCA, 3aKOHBl OTPA)XKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MACCOBOTO YUCEN



IpU SJACPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOICTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKHUX
IIaroB C OMOpoM Ha 2-3 M3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3NUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alHChIBaTh KpaTKOe
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TMOJYYEHHOrO 3HaueHus (u3nueckoi
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHUE HCCIECJOBAaHUS, BBIAEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTH MOPsIKa
NPOBEJCHUS  UCCIEJOBAHUSA, JE€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
¢buznyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPaHEHUsl HHEPrHM, 3aBUCHUMOCTh IEpHUOAA KOJeOaHUM NpyKMHHOTO
MasTHHUKA OT MAacchl Tpy3a U >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MaJIbIX KOJ€OaHUM, MPAMOJIIMHEHOE PacCIpPOCTPAHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHs NpeaMeTa B coOuparolei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpelHEee 3HAaYeHHEe HU3MepAeMOl BeIMYMHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cmocoba MW3MepeHus
(M3MepUTENbHOTO IPHbOpa);

MPOBOJUTh MCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUI (3aBUCHUMOCTh IMYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBI)KEHUHM 0€3 HadyallbHOM CKOpPOCTH, Mepuoja
Kose0aHUIl MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrja MpejoMJIeHUs OT yria



NaJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSTENBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAOMUIl M IpadUKOB, JeJaTh BHIBOABI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuoa KojeOaHuM MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONnTHYECKas CWia coOuparonieil JIMH3bL, PaAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAYys NMPEIOKEHHON WHCTPYKIUU, BBIYHCISATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYCHYHBIH HCTOUYHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HX OMUCaHUA (B TOM YHCIE:
CIUIOMETp, MOATYUKH TIOJOKEHHUS, PACCTOSHUSI M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SBIEHUH M  HEOOXOoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
Ipy pEeHieHUH Y4YeOHO-TIPAKTUYECKUX 3aJad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KHU3HU U1l oOecTieueHus: 0€30MacHOCTH MPU OOpAIlIeHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COONIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHpOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, camocTOsSTENBHO (POPMYIIHPYs OMCKOBBINA 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYeHHON MH(OpMalMU Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJIaHU HAY4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypesl cety MIHTEepHET, BiiafeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHPOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOTIO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBbHOCTH, IPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasiaena (U3UKM U CONPOBOXKAAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEW ayIauTOPHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Konrpoiasbusie | IIpakTnyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®usuka u eé posib B NO3HAHUU OKPY:KAKOIIEr0o MUpa
bu6mmoreka [JOK
1.1 duzuka - HayKa o onie 2
HBHKA - Hayka O IpHpOs https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
1.2 dusnyeckue Be 2 1
HBHHACCKHC BEIHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmmorexa LHOK
' y a https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayaibHbIE CBeJIeHUSI 0 CTPOCHUM BellecTBA
bubmnoreka IJOK
2.1 C 1
Thoete Betliectpa https://m.edsoo.ru/7f416194
29 JIB>KeHUEe U B3aUMOJICUCTBUE YaCTHUII ) | bubmmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEMECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
b K
3.1 Mexanuueckoe JABUKECHUE 3 nommorexa I10

https://m.edsoo.ru/7f416194




bu6mmoreka [IOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuuna. Brtet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubmuotexa [JOK
' TeJIaMH, )KUJIKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBienne XuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATnmoc(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTHU U T'a3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTH. JHEPTrUst
bu6mmoreka [IOK
A P 1
> aboTa M MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Tpocteie Mexaru3sMb! > I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBieHUs
11 C . orBa 7 bubmuoreka [JOK
' TPOCHHE H CBORCTBA BELIE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tena bubnunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUN TOK 20 2 7 hitps://m.edsoo.rw/7FA18 1 co
bubmuoreka [JOK
2.3 MarHTHBIC ABICHHA 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. Mexanu4veckue siBJIeHUS
L1 MexaHn4ecKOe ABHKEHUE U CIIOCOOBI €T0 10 1 bubnuoreka [{OK
. OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [[OK
1.2 B i 20 1 3
SAMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4veckue KoJ1e0aHUA U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMICCKHC KONCOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHMECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI pacrpoOCTpPaHEHUsI CBETA 6 2 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 2 hitos://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC AIBICHHA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 37pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTOpHTEIbHO-0000111AK0IIUI MOAYJIb
[ToBTOpenue u 0600IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IIJTIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
mupposbIe
o0pa3oBaTtejibHbIE

pecypcsl

®u3nkKa — HayKa O pUpOJE.
SABnenus npupoasl. Prusnueckue
SIBJICHUS

MexaHuueckue, TEIJIOBEIE,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckre BeITUUUHBI U UX
U3MEpEHHe

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH IOMOIIN
JKUJAKOCTHOTO TEPMOMETpA U JaTYHKa
Temneparypsbl"

Kaxk ¢usmuka u qpyrue ectecTBEHHBIE
HayK{ U3Y4YaroT MPUPOJTY.
EcrecTBeHHOHAay4YHBIN METOT
no3HaHus. Onucanue GU3NIecKux
SIBIICHHH C TOMOIILIO MOJCTICH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccinenosanue "IIpoepka
THITOTE3bI: TaIbHOCTD MOJIETA MIapHKa,
MyIIEHHOTO TOPU30HTAIEHO, TEM
0oJbITIe, yeM OOJIbIIe BBICOTA IMycKa"




Crpoenue BeniectBa. ONBITHI,

7 OKa3LIBAIOIINE TUCKPETHOE CTPOCHUE bubnnorexa LIOK
a JMCKD p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMIKeHHE YacTHIl BEIIeCTBA bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI IO
9 HaOJIOZICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3auMocBs3s Mex 1y CBOMCTBAMH
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX B MIX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco00EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHnueckoe IBIKECHHUE.
12 PaBnomepHOE ¥ HEpaBHOMEPHOE bubnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05¢c6
IBIDKEHUE
bubnuoreka [JOK
13 Cxkopoctb. Enuaunel ckopoctu
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuyer myTH U BpeMeHU IBUKEHUS Bubmiorexa IOK
y P A https://m.edsoo.ru/ff0a0aed
HNueprus. 3aK0H UHEPIIUU.
15 B3aI/II)M011eI710TBI/Ie TeJ'IpKaK OpUYNHA buGnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTH JIBIXKECHUS TEIl
[ImoTHOCTH BemiecTBa. PacueT macchl bubmmoreka [JOK
16
1 0o0BbeMa Telia 10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpexnenenne




IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pemnrenue 3anad mo treme "IlnmoTHOCTH

bu6nuoreka [JOK

18
Bemecrna" https://m.edsoo.ru/ff0al23c¢
Cuna kak XxapakTepucTuka
19 B3anMoaercTeus Tei. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHnue
20 3aBUCUMOCTH PACTSKEHUS
(medhopmanun) Npy>KUHBI OT
MPUIIOKEHHOMN CHJTBI)
21 SIBnenue tarorenus. Cuia TIKECTH
CBsI3b MEXK]y CHUJION TSAXKECTU U
22 Maccoi Ttena. Bec Tema. Pemenne bubmorexa I{OK
' ' https://m.edsoo.ru/ff0al778
3amad no teMe "Cuna TsokecTi"
3 Cuna TSKECTH Ha IpYTUX IUIAHETaXx. bubnmnoreka [JOK
OU3NYECKUE XAPAKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0al1502
bu6nuoreka [JOK
24 HN3mepenne cui. JInHaMOMeET,
P A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX
26 10 OQHOM IIPSIMOM bubnmorexa LOK
8 . P ' https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIASA CHIT
27 Pemntenue 3amad mo reme
"PaBHOelicTBYIOIIAA CHIT"
73 TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubmuorexa [IOK
TpeHue B npuUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «/3yuenue bu6nuorexa [IOK




3aBUCUMOCTHU CHJIbI TPCHUS
CKOJIB2KCHHUS OT CHJIbI JAaBJICHUSA U
XapaKTepa CONMpPUKACAOIUNXCA
HOBCpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeneneHue

30 N N
PaBHOJCHCTBYIOIIEH CUITBI
Pemenne 3aga4d mo Temam: «Bec
31 tena», «['paduueckoe n3odbpaxeHue bu6mmoreka [IOK
cumy, «Cuibby, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonrponbHas pabora o remam:
«MexaHn4ecKoe JBHKEHHUEY, «Macca,
32 IUIOTHOCTBY», «Bec Temay,
«I'papuueckoe uzoOpakeHue cuin,
«CHIIBI
1 Jasnenne. CriocoObl yMEHBIIICHUS U bubmuoreka [JOK
YBEJIWYECHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHwue raza. 3aBHCUMOCTD
34 JaBJIEHUS ra3a oT 00béma bubmmorera [JOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBneHus TBEPIALIMHA
35 TCHI;MI/I JKUIKOCTSIMHU U fazaMH 3akoH bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackamns
16 JlaBneHue B )XHUAKOCTH U rase, bu6nuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3amau mo teme «/laBienue B bubmuoreka [JOK
JKUIKOCTH U rase. 3axoH [lackaisay» https://m.edsoo.ru/ff0a2826
38 Coolmrarommuecs: cocyapl bubmmorexa [JOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [JOK

39 r i
HAPABJITHCCKHH Hpece https://m.edsoo.ru/ff0a3136
40 Maunowmetpsl. [TopurneBoi
SKUAKOCTHBIM HAcocC
Atmocdepa 3emmn. [Ipuunns
CYIIECTBOBAHUS BO3AYIIHOM
41 O}6IOJ'IO‘IKI/I 3emiu 3aB};ICI/IMOCTI> bubmmorexa [TOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBJIE€HUS OT BHICOTHI
HaJl YpPOBHEM MOPs
but6mmoreka [JOK
42 Bec Bo3agyxa. ATmMocdepHOe faBieHue
BO3AYX TMOCHEPHOE AaBICHH https://m.edsoo.ru/ff0a2bs5a
43 W3mepenne aTMOChEepHOTO 1aBIEHUS. bubnuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOT0
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa LIOK
g AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomertp-anepoua. AtmocdepHoe bu6mmoreka [IOK
JIABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no reme
"ATmocdepHoe naBneHue"
JelicTBHE )KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa TIOK
py ' https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
JlaGopaTtopHas pabota «OnpeneneHue
43 BBITATKUBAIOIIECH CHJIBL, but6mmoreka [{OK

JICUCTBYIOILIECH Ha TEJO, MOIPY>KEHHOE
B KUJKOCTb»

https://m.edsoo.ru/ff0a33fc




JlaGopaTopHas pabota 1o Teme
«HccrnenoBanme 3aBHCUMOCTH Beca

but6mmoreka [JOK

e TeNna B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KUJKOCTb YacTH TeJIa»
but6mmoreka [{OK
30 Hnaaie Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
51 "KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHMPOBAHHUE JIOJIKU U
onpeaeneHue e€ rpy30no bEMHOCTH"
Pewmenue 3anay no remam: «IlnaBanue
5 cyn0B. Bo3nyxomnnaBanuey, bubnuotexa [JOK
«JlaBieHue TBEpAbIX Te, JKUAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
but6mmoreka [{OK
>3 Mexanurecias pabora https://m.edsoo.ru/ff0a3{82
but6mmoreka [JOK
>4 MoocTs. EAMHHI MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOM PU
HOoaBEME 10 JIeCTHUIIE"
6 [Ipocteie MexaHU3MBI. Ppruar.
. PaBHOBecue cui Ha peruare
KonTponbhas pabota no teme
57 «JlaBneHue TBEpAbIX TEN, JKUIAKOCTEN
1 ra3oB» / Beepoccuiickas
IIpoBepoyHas pabora
58 PesepBHbIii ypok. Pabora ¢ TekcTamu bubnmoreka [JOK




1o Teme «J/laBneHne TBEPABIX Tell,
XKUIKOCTEH 1 ra3oB» / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/ff0adffe

59

Prruaru B TexHHKe, OBITY U IPHPOJIE.
JlaGopaTopHnas pabota
«HccrenoBanue ycioBHil paBHOBECHS
pBIyara

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3agay mo teMe «Y CIOBUS
pPaBHOBECHS pbIUaray

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

Koad¢urmenT mone3Horo neicTBus
Mexanu3ma. JlaboparopHas pabota
«M3mepenue KII/] HaknoHHOM
TUTOCKOCTH

0.5

62

Pemenne 3amau mo teme "Pabora,
MorHoctb, KIT/T"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckasi JHEpIHUsl.
Kunernueckast 1 noTeHIMaNbHas
SHEPrus

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT MO TEME
"DKCEPUMEHTAIBHOE ONpEIeTICHHUE
W3MEHEHUS! KHHETHYECKOU U
MOTEHUUATBHON YHEPTUH NTPU
CKaThIBAaHUU TeJIa TI0 HAKJIOHHOM
MJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPTUA»




PesepBHblii ypok. Pabota ¢ Tekctamu bubnuorexa [JOK
67 " n 1
1o Teme "MexaHu4ecKoe ABUKEHUE https://m.edsoo.ru/ff0a4ee6
PesepBHblii ypok. Pabota ¢ Tekctamu
68 o Teme "Padora. MomHoOCTSb. 1
Ouneprusa"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68

12




8 KUIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI s
pecypcsl
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPIOTO, JKUJIKOTO U | bu6muotexa [IOK
ra3000pa3HOT0 COCTOSTHHM BEIlIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHUE CBOMCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOI0 COCTOSIHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUIN
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
5 Kpucrannmmaeckue u amopdHbie Tena 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5800
6 CmaumnBaHe U KaMWUISIPHOCTbD. | bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKECHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 bubmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATyPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHYKEHUS 1
YaCTHI]
9 Buytpennsis sneprusi. Crioco0bl | bu6mmoreka [IOK
M3MEHEHUS! BHYTPEHHEN SHEPrUu https://m.edsoo.ru/ff0a5c60
10 Bupel reruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB
BEIIIECTB 1 MAaTEPUATIOB B LIENAX

bubmmorexa [{OK
https://m.edsoo.ru/ff0a65¢c0

sHeprocOepexeHus"

12 KonnuectBo Temnotsl. Y nenpHast bubmuoreka [JOK
TETIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnmoreka [JOK
TemooOMeH U TEIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHast paboTa

14 "HccnenoBaHue IBIEHUS bubnuorexka [JOK
TEII000MeHa MPU CMEIINBAHUHU https://m.edsoo.ru/ff0a6a98
XOJIOIHOM U Topsiueit Boab!"
Pacyer konmuecTBa TEMIOTHI,

15 HE00XO0IMMOTO JJIsl HarpeBaHus TeJa
Y BBIJICSIEMOTO UM TPU OXJIKICHUH

16 JlaGopaTopHnas pabota "Onpezenenue bu6muotexa [HOK
yeJIbHOM TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOILIMBA. Y IeibHas TEIIOTa bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpAECBaHNE

18 KPHUCTAJUIMYECKUX TEJ. Y AebHas bubmmorexa [IOK

P thde https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIABJICHMUS

19 JlaGopatopHas pabora "OnpenencHue bu6mmorexka [IOK
yAENbHOU TEIJIOTHI TUTABJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIHSL. bubnunoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Teniora but6mmoreka [JOK




napooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCUMOCTh TEeMIIEpaTyphl KUIIEHUS
0T aTMOC(hepHOTO JTaBICHHUS

https://m.edsoo.ru/ff0a786c¢

22

JIAYKHOCTH BO3AyXA. TOpHAsA
Biaxxsoc o3xayxa. JJaboparopHa
pabora "Onpenenenue
OTHOCHUTEJILHOM BJIa)KHOCTU BO31yXa"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

24

[TpuHIUIB paGOTHI TETIIIOBBIX
nsurarenel. [laposas TypOuHa.
JIBuraTesb BHyTPEHHETO CTOPAHMS

25

KIIJI TenoBoro aBuraTes.
TennoBble ABUTATEIN U 3aIIATA
OKpY>KaroIien cpeibl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKkoH COXpaHCHH:A U ITPCBPALLICHUA
9HCPIHHU B TCIUIOBBIX IIPOHCCCAX

27

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "TermoBbIe ABICHUSA.
N3meHeHue arperaTHbIX COCTOSHHUM
BelrecTna"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a83{2

28

Konrponbnas padora mo reme
"TermnoBele aBiaeuusa. U3MmeHenue
arperaTHbIX COCTOsIHHI BeliecTBa"

bub6nuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexktpuzanus Tein. J{Ba poaa
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccnenoBanue "OneKTpusanus
TeJ UHAYKIUEH U pu
COTMPUKOCHOBEHHUU"




BS&HMOI{CIZCTBHC 3apPAKCHHBIX TCIIL.

bubmmoreka [{OK

31
3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DNEeKTpUYECKOe ToJIe.
1 HanpsixeHHOCTB 3JIEKTpUYECKOTrOo bubnmnoreka [JOK
nonst. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIEH
Hocurenu snexkrpudeckux 3apsaoB.
33 OnemenTtapHblil 3apsa. CTpoeHue
aToma
34 [IpOBOAHMKY U TUAJIEKTPUKU. 3aKOH bubnunoreka [ITOK
COXpaHEHU DJIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3anau Ha npuMeHeHNe bubnuoreka [IOK
CBOMCTB JJIEKTPUUECKUX 3aps1I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIOBUS €T0
36 cyuiectBoBanus. Mctounnku bubamorexa TIOK
Y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKa
37 JlecTBUS 3JIEKTPUUECKOI0 TOKa bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoranue "JleiictBue
38 AJIEKTPUUYECKOTO TOJIs Ha MPOBOIHUKHU 1
U JUAJIEKTPUKHU"
19 DJIEKTPUYECKHUI TOK B METaJlIax, bu6nuoreka [JOK
JKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpudecKkas 1enb U €€ COCTaBHbIE
JacTH
Cuna Toka. Jlaboparopnas padota
) bu6nuoreka [JOK
41 N3mepenue U peryaupoBaHUue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJEKTPUUECKOE HATIPSIKCHHUE.
BoasT™meTp. JTabopaTopnas paboTa

but6mmoreka [JOK

42 0.5
"N3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"
43 CormpoTuBIieHHE TPOBOTHHKA. bubnuotexa [JOK
VY enpHOE CONPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCHMOCTh
44 ANEKTPUUECKOTO COMPOTUBIICHUS ] bubnmoreka [JOK
MPOBOJIHUKA OT €0 JJIVHBI, IJIOLAaAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CeYEHUs U MaTepuraa”
3aBUCHUMOCTD CUJIBI TOKA OT
45 HanpsokeHus. 3akoH Oma i1 ydacTka bubmmorexa [JOK
p ' Ay https://m.edsoo.ru/ff0aad44a
enu
JlaGoparopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, UIYILIETO Yepe3 PE3UcTop, OT 1 bubmmorexa [IOK
> 1LY pe3 p P, https://m.edsoo.ru/ff0aa04e
COMPOTHUBJICHUS PE3UCTOPA U
HaIpsKeHus: Ha pe3ucrope”
47 [TocnengoBarenpHOE U MapasieIbHOE
COEIMHEHUSI IPOBOJHUKOB
JlaboparopHas pabota "IIpoBepka
43 MpaBWIa CIOXKEHUS HATIPSKEHUN TIPU 1 bu6muotexa [IOK
[OCJIE0BATEIILHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHnas pabota "IIpoBepka
49 IpaBWIa Il CWIbI TOKA IIPU 1 bubnuorexa [JOK

HapajieIbHOM COEMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3amau Ha IMPUMCHCHUC

but6mmoreka [JOK

50 3akoHa OMa U1 pa3IuuyHOro
JUIA P https://m.edsoo.ru/ff0aaf8a
COEIMHEHMsI IPOBOIHUKOB
51 PaboTta u MOLTHOCTB AJIEKTPUIECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpeneienue
52 a60TpLI " Ilzflomlfocn/l eneKTqueCKoro buGnnorexa [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECKUE MU U MOTPEOUTEN
53 DIIEKTPUYECKON DHEPTUU B OBIT bubnnorexa [IOK
TP p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 ITocTostHHBIE MATHUTEI, UX
B3alMOJICUCTBUE
55 VYpok-uccnenosanue "Mzyuenne bubnuoteka [{IOK
OJIEH ITOCTOSIHHEBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MarauTHoe I10J1e
56 3eMiId U ero 3HaueHue IS )KU3HU Ha bubmorexa LOK
A https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUUYECKHUE 3apsibl.
57 3apsoKeHHBIE TENA U UX bubmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBus. I10CTOTHHBII
ANEKTPUIECKUH TOK"
58 KonTponbaas pabota mo Teme bubnmoreka [JOK

"DneKkTpruuecKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMoaencTBus. IlocTOSHHBIN
anekTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea&




poBepoyHas paboTa

59

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o Teme "[locTostHHBIM
anekTpudeckuit Tok" / Beepoccuiickas
IpoBepoyHas pabora

bubmmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmnbIT Opcrena. MarauTHoe nosue
AIEKTPUYECKOTO TOKa MaruutHoe
IMOJIC KaTYIIKHU ¢ TOKOM

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IprMeHeHre JIeKTPOMAarHUTOB B
texauke. JlaboparopHas padota
"N3yueHue neicTBUSI MarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DJeKTPOABUTATENb TOCTOSIHHOTO
Toka. Micnionb3oBanue
AJIEKTPOJIBUTATEIEH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHast paboTa
"KoHcTpynpoBaHue 1 U3yyeHue
paboThI aeKTpoaBUTaTesns'

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel Papanes. 3aKoH
JIEKTPOMATrHUTHON MHAYKIHH.
IIpaBuno Jlenna

64

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUICCKON SJHEPTUH.
DJEeKTPOCTAHIIUN HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrUU

65

[ToaroroBka Kk KOHTPOJIBHON padoTe




1o TeMe "DJNEeKTpUYECKue 1
MArHUTHbBIE SIBJICHUS"

Konrpomnbnas padora mo reme

66 "DJIeKTpUUECKHE U MarHUTHEIE 1 Bubmorexa IIOK
Tp" https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepsHrlii ypok. Pabota ¢ Tekctamu bu6mmorexa [IOK
67 1
o teme "TemnoBsie gBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PezepsHslii ypok. Paborta ¢ Tekctamu 1
o teme "MarautHele sBieHus"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KUIIACC

KoaunyecrBo yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl

) MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuorexa [JOK
MEXAHUYECKOI'0 JBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 bubnuoreka [JOK
JBHUKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe psIMOJIMHEHOE

4 nBrxeHne. CpeHss U MTHOBEHHAas 1
CKOPOCTb

5 [TpstmonHeHOe paBHOYCKOPEHHOE | bubnuoreka [IOK
JBUKCHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O ABH)KEHUSI. 1
I'padux ckopocTu
JlaGopartopHas pabota "Onpeznenenue

7 YCKOpEHHS Tena npu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM ABIKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockoctn"

Q CBobosnoe nagenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE NBHKEHUE TIO 1 bubmuorexa [JOK

okpy>kHoctu. [leproa u yactora

https://m.edsoo.ru/ff0ael76




oOpartenus. JIuneitHas u yrioBas
CKOpPOCTH

10 LenTpocTpeMuTenbHOE yCKOpEHHUE
1 [lepselii 3axkoH HetoTona. BexTop bubnuoreka [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka LIOK
PaBHOelicTBYIOIIASA cUita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuoreka [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6morexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bub6mmoreka [{OK
15 Cuna ynpyroctu. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o teme «Cuna
YOPYroCTH»
17 JlabopaTtopHas pabota «OmnpeneneHue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
1
8 Cuna Tpemma https://m.edsoo.ru/ff0af738
19 Pemenue 3agau o teme «Cuia Bbu6mmorexa [JOK
TPEHUs» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnuoreka [IOK
20
K03(ppuIMeHTa TpeHUs CKOIbKeHH" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau mo teMe "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna Bubnmorexa [JOK
. yrpy ' https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TSKECTH U 3aKOH BCEMHPHOTO bubmuorexa [JOK




TATOTCHHS. Y CKOPEHHE CBOOOHOTO
mageHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepenmus "IBuxenue Ten

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["anaktuku”
Pemenue 3anay no teme "Cuna Eub 1IOK
nonMoTeKa
24 TSHKECTH Y 3a4KOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5{8
TATOTCHUS
25 [lepBas kocMHuueckas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuallbHOW TOUKH.
AOGCOTIOTHO TBEPAOE TETO. BuG 1OK
N nonroTeka
26 PaBHOBecue TBEpIOTO TENA C© httns://m.ed IE0afe36
N — ps://m.edsoo.ru/ff0afe
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TsKEeCTH
PaBHOBecue MaTepuanbHON TOYKH.
AGCOmIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpeTIEHHON OChIO BpAIlIEHUS.
MowmeHT cuisl. LleHTp TsKEeCTH
)3 Pemenue 3amau nmo teme "MoMeHT bu6mmoreka [IOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU padoTe 1O Eub 10K
noIMoTeKa
29 TeMe "MexaHnuecKoe IBUKECHUE.
B B | https://m.edsoo.ru/ff0b0408
3aUMO/ICHCTBUE TeI
Kontponbnas paboTa no teme Eub 10K
nonMoTeKa
30 "MexaHn4decKkoe IBIKECHHUE.

BsaumoneiictBue ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbce Tena. UmMmynbe cuibl. 3aKoH

bu6mmoreka [IOK

31 coXpaHe ca. ¥ oe
XPAHCHHA HMITYT> . fipyroe u https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOJEHCTBUE
1 Pemenne 3amau no teme "3akoH Bbu6mmorexa [JOK
COXpaHEeHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-konpepenuus "PeakTuBHOE
JBUKEHUE B IIPUPOJIE U TEXHUKE"
Bbu6mmoreka [JOK
34 Mexannueckasi paboTa U MOIIIHOC
RATHE # paboTa I MOTIHOCTD https://m.edsoo.ru/ff0b0ag4
35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHUH TeJla Mo
TOPU30HTAIILHON TTOBEPXHOCTHY
37 CBs13b D)HEpPTUH U PAOOTEHI.
[ToTeHumanbHas sHEPrUs
13 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs YHEPTHUH B
MEXaHUKe
40 JlaboparopHas pabota «3ydenue bubnmoreka [JOK
3aKOHA COXPAaHEHUS IHEPTUN https://m.edsoo.ru/ff0bl12fe
41 KomnebaTenpHOE IBMIKEHUE U €TI0 bubmuorexa [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KojaeoaHus. bubnuoreka [JOK

Brinyxnennsie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20£0




43

MaremaTuyeckuii U Npy>KUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuosa KojaebaHui oT KEeCTKOCTH
NPY>KAHBI ¥ MaCChI ITpy3a»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu npu
MEXaHHYECKUX KOIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
Y4acTOTHI U TIEpHo/ia KoeOaHMi
MMPY>XXUHHOI'O MadTHUKa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGoparophas pabota «IIpoBepka
HE3aBUCHMOCTH TIepHOJIa KOIeOaHUH
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannuyeckue BoiaHEL. CBONMCTBA
MexaHu4ecKux BoJH. [IponosbHbIe 1
MOTICPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2 1 fe

49

Ypok-koHpepennus "MexaHnndeckue
BOJIHBI B TBEPOM TeJI€.
CelicMnyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u otpaxkeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YnpTpa3ByK U

bu6mmoreka [IOK




nH()pa3ByK B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroroBka Kk KOHTPOJIBHON paboTe MO

bu6mmoreka [IOK

54 TeMe "3aKOHBI COXPAaHEHUS.
P " https://m.edsoo.ru/ff0b250
Mexannueckue KoneGaHus U BOJTHBI
KonTponbhas padota no teme
55 "3aKoHbI cOXpaHeHusl. MexaHnueckue
KoJieOaHus 1 BOJIHBI"
56 DNIEeKTPOMArHuTHOE I0JIE. bubnuoreka [JOK
ONEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 31IEKTPOMarHUTHBIX BOJH
VYpoxk-koudepentus "[lkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBs13H"
VYpok-uccnenoanue "M3yuenne
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C bubmorexa OK
P " https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIJIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOThI U JAJIMHBI 3J1IEKTPOMAarHUTHOM
BOJTHBI
DneKTpoMarHuTHas pUpo/ia CBETa.
61 Ckopoctb cBeTa. BonHoBBIE CBOIICTBA bubmmorexa LIOK
Tb cBeTa. BoJIHOBBIE CBOMCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. [IpsamonuneitHoe
62 acIpoCTpaHEHHUE CBETa. 3aTMEHUS bubmmorexa [JOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpaXKEHMs CBETa. 3epKaja. bubnuoreka [IOK

Pemenue 3amau Ha IIPUMCHCHUC

https://m.edsoo.ru/ff0b38c4




3daKOHa OTPpaXCHHA CBCTA

[Ipenomnenue cera. 3aKkoH

bu6nmoreka [JOK

64
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA.
65 Hcnonb30BaHne MOJHOTO BHYTPEHHETO bubmmorexa [JOK
yp https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHUs B ONITUYECKUX CBETOBOAAX
JlaboparopHas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJjia IPETOMICHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHUsI Ha
rpanune "Bo3ayx-cTexno""
VYpoxk-koHpepenuus "VcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3h"
bubmuoreka [{OK
68 JInnzel. OnTHyeckas cujia JUH3bI
https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n300pakeHU B THH3AX bubmmorexa [JOK
p p https://m.edsoo.ru/ff0b444a
JlaGopartopnas pabota "Onpenenenne
70 dox EHOFg aCETOSIHI/I}I u OII)'ITI/I‘-IGCKOﬁ bubmmorexa [JOK
Y P o " https://m.edsoo0.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI
71 Ypok-koHpepenus "OnTudeckue bubmuorexa [JOK
JUH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue Bubnmorexa [JOK
s https://m.edsoo.ru/ff0b4684
7 Ypok-koupepennus "Jled ekt
3penus. Kak coxpanurts 3penue"
74 Paznosxenue 6enoro cBeTa B CIEKTP. bubmuorexka [IOK

Onrwitel HetoToHna. Cnoxxenune

https://m.edsoo.ru/ff0c0f4c




CIICKTPAJIbHBIX [IBETOB. I[chepcm{
CBETa

JlabopaTtopHas pabota "ONBITHI 110
pa3IoKEeHUI0 OEJI0Or0o CBEeTa B CIIEKTP H

75 BOCHPHUATHIO I[BETA MIPEIMETOB MPHU UX bu6morexa [IOK
P H pest P https://m.edsoo.ru/ff0cOe2a
HaOJI0/ICHUH Yepe3 [IBETOBLIE
bunsTpH"
VYpok-npaktukym "BoaHoBbIe
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTeppepeHns u audpaxus”
77 OmneiTel Pe3epdopaa v rutanerapras bubnmoreka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Mozens aroma bopa
Hcnyckanue v morjomieHne cBera
79 aromoM. KBautbl. JIuneiuaroie bubmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144¢
CIEKTPBI
20 VYpok-npaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUJIbI bubmmorexa HOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHOrO0 sipa. Hykinonnas bubnuorexa [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpAIICHUS. bubnuoreka [IOK
N3oTorbl https://m.edsoo.ru/ff0clal4
24 Pemienne 3agau mo Teme: bu6mmoreka [JOK
"PaguoakTuBHbBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0c1bda
85 IIepuon nonypacnana




Ypok-koHpepenmus "PagnoakTuBHbIE

86 W3IyYEeHUs B MPUPOJIE, MEIUITUHE bubmorera [IOK
y | PHPOALE, MEIIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SmepHEIE peaKIIUU. 3aKOHBI
87 CcoX paHeHI/II)SI 3apsJI0OBOTO U MAacCOBOTO bubmorexa HOK
p P https://m.edsoo.ru/ff0c1c58
YUCEI
28 DHeprus CBSI3u aTOMHBIX sifiep. CBs3b bubnmnoreka [JOK
MAacCChI U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau no reme "Anepueie
peakiun"
Peakuuu cunTtesa u neneHus saep. bubmuorexa [JOK
90 ..
Ucrounnku sueprun ColiHLA U 3BE3N https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas
01 JHepreTuka. JlencTeus
palMOaKTUBHBIX U3TYUYCHHI Ha KUBbBIC
OpraHu3msl"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
9 TeMe "DIEeKTPOMarHuTHOE IOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHHIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie siBneHUS"
KonTponbhas padota no teme
93 "DeKTpPOMarHuTHOE MOJIE.
DNIEeKTPOMArHUTHBIC BOJTHBI.
KBanToBbie siBeHUS"
[ToBTOpeHue, 06o0IIEHNE.
94 JlaGopatopHbie pabOTHI IO Kypc bubmorexa HOK
patop . p ypey https://m.edsoo.ru/ff0c245a
"B3aumoneticteue Tea"
95 [ToBTOpenue, o6o0eHue. Pemenue bubnuorexa [JOK




pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 I10
teme "TemnoBsie mpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 06061meHue. Pemenue

96 ACUETHBIX M Ka4eCTBEHHEIX 3a/a4 I10 1 buGnnorexa [IOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruroBeIxX aBuraresnei”
[ToBTopenue, 06o0menue. Pemenne
97 aCUETHBIX M Ka4eCTBEHHEIX 3a/a4 I10 1 Bubmiorexa OK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoyctaHoBOK"
[ToBTOpenue, o0oO0IIEHNE.
98 JIaGopaTopHbIe PabOTEI IO KYPC 1 1 Bubmorexa IOK
| partop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJIEHUSI
[ToBTOpenue, 0606menue. Pabota ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXaHUKE
[ToBTOpenue, 0606meHue. Pabora ¢
100 tekcramu 110 teme "Konedauus u 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06061meHue. Pabota ¢
102 TekcTaMu 1o TeMe "KBaHToBas u 1
anepHas uzuxa"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME







ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiniaTtb ABJICHHA IO OIMHMCAHUIO HX XapPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/II-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (HU3MYECKUX SIBICHHA B
OKpY’KalollleM MHpe, B TOM 4HucCie (PU3UYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PU3NUECKUX SBICHUI

1.4

ONUCBHIBATh H3yYEHHBIE CBOWCTBA Tel M (pU3NUECKHE SBJICHUS,
UCTONb3ys (U3MYECKHe BEIMYUHBI, TNPH OMUCAHUU MPABUIIBHO
TpakToBaTh (U3UYECKUH CMBICI HCIOJNb3YyEMbIX BEJIMYUH, UX
0003HaYeHUs U eIMHUILIbI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTHh  TIpaUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIMINH

1.5

XapaKTCpU30BaATb CBOMCTBaA TCII, CI)I/ISI/I‘ICCKI/IG SABJICHUS KW IIPOLCCCHI,
HUCIIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
q)OpMyHI/IPOBKy 3aKOHa MW  3alMcCbhIBaTb €0 MaTeéMaTHU4YCCKOC

BBIPa)KCHHE

1.6

OOBACHATh (PU3MUECKHUE SBJICHUS, MPOILIECCHl M CBOMCTBA TEJ, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd MPaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUIYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOTrMYecKWX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU




1.7

pemaTh pacy€éTHeIe 3a7a4dl B 1 — 2 JIEHCTBHS, HCIOJB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONTNE (DU3MUYECKUE BETUYMHBI: HA OCHOBE aHaJM3a
YCIIOBHSI  33J]ayll  3allUChIBATh KpaTKOe YCIIOBHE, IOJICTABIIATH
(busznyeckre BEIUYUHBI B OPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTH
CIPaBOYHBIC JaHHBIC, HCOOXOJIUMBIC JIJISl PEHICHUS 3ajad, OIICHUBAThH

PCATUCTUIHOCTD HOHy‘ICHHOfI CI)PI3H‘ICCKOI>1 BCINYHHBI

1.8

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU HOMOIIA
(Gu3NYeCKUX METOJO0B, B ONHCAHUH WCCIEAOBAHHS  BBIICIATH
MpoBepsieMoe  MpEANoioXKeHHe  (TUIoTe3’y),  pa3iuyarb |
MHTEPIPETHPOBATh TOJyUYEHHBIH pE3ylbTaT, HAXOAUTh OLIMOKU B

XOJE€ oIlbITa, A€JIaThb BBIBOJLI I1O €TI0 PE3yJIbTaTaM

1.9

INPOBOANUTH OMBITHI N0 HAOMIONCHUIO (U3UYECKUX SBICHUH WIN
¢usnueckux  CBOMCTB  Tel:  (popMynupoBaTh  MpOBEpsieMble
MPEINONOKEH!sI, CcOOMpaTh  YCTAaHOBKY M3  TPEIIIOKEHHOTO

O6OPYI[OB3.HI/I$I, 3allMChIBATh XO/J OIIbITa U (I)OpMy.TII/IpOBaTB BBIBObI

1.10

BBINIOJHATh NPAMBIE MU3MEPEHHS C HCIIOJIIB30BAHMEM aHAJOIOBBIX H
uu(poBbIX MPUOOPOB, 3alMCHIBATh IMOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUHN

IPOBOJUTH  HMCCJIECJOBAHMWE  3aBUCUMOCTH  OJHOH  (U3MYECKOil
BEJIMYMHBI OT JAPYroil C MHCIONb30BAaHUEM TMPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IJIAHHUPOBAHUHM Y4eOHOTO HCCIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIEAYs NPEIJI0KEHHOMY IUIaHy,
(buKkcUpoBaTh PE3YyJbTAThl IMONTYYEHHON 3aBUCHUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOIUI] ¥ Tpa(UKOB, AeTaTh BHIBOJIBI

10 pe3yJibTaTaM HCCle0BaHUs

1.12

IMPOBOAWUTE KOCBCHHBLIC H3MCPCHUSA (1)I/IBI/IT-IGCKI/IX BCJIIMYHH, CJlICayd
npennomeHHoﬁ HHCTPYKIUHU: IIPU BBINIOJIHCHUN I/I3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

CO6J'II-O,Z[8_TL IpaBuJIa TCEXHHUKU 0€e30IacHOCTH npu pa60Te C

nabopaTOpHBIM 000pyT0BaHHEM

1.14

YKa3blBaTh MPHUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHCAHUS,

WCIOJIB3YSl 3HAHUST O CBOMCTBAX (U3MYECKUX SBJICHUN U




HCO6XO,Z[I/IMBIC (bHSquCKI/Ie 3dKOHBI 1 3dKOHOMCPHOCTHU

1.15

NPUBOANUTH TNpHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MpUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HM U1 oOecriedeHus: O€30MacHOCTH IMpU  OOpallleHuH ¢
npuboOpaMy ¥ TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOICHNS HOPM SKOJIOTMYECKOTO MOBEJICHHUS B OKpY KaroIle cpee

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpManuu B ceTu MHTepHeT B
COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMCIOIIMXCA 3HAHUM W MYyTEM CPAaBHEHHS PaA3IUYHBIX HMCTOYHUKOB
BBIICTISATE MH(OPMAIINIO, KOTOpas SBISETCS MNPOTHBOPEUYUBON WU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISAPHYIO  JUTEpaTtypy  (U3WYECKOTO  COIEpIKaHMUS,
CIpaBOYHbIE MaTepualbl, pecypcbl ceTu MHTepHeT, BIaaeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, IpeodpazoBaHusl HH(OpMAaLIUU

13 OZIHOM 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHUE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMAINHA (PUINIECKOTO
COJIep>KaHusl, B TOM 4Hcje MyOJMYHO JeNaTh KpPaTKHe COOOIIECHUS O
pe3ysibTaTaX TPOSKTOB WM YYEeOHBIX WCCIICIOBAHUN, TPH 3TOM
IrPaMOTHO HCHOJb30BaTh HM3YyUYEHHBIM MOHATHIHBINA ammapar Kypca

(bu3MKH, CONPOBOXK/AATH BHICTYIUICHUE MPE3CHTALIUCH

1.19

TIPY BBIMTOJTHEHUN YYEOHBIX MPOEKTOB M MCCIIEAOBAHHUNA pacIpeaesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABICHHBIMU 33Ja4aMH,
CIIEIUTH 3a BBINIOJHEHHEM IUIAHA JEWUCTBMM, AJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TPYMIbI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTBIBAS MHEHHUE

OKPY>KaIOIINUX

8 KUIACC

Kon
NpoBePSIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HUCIIOJBb30BaTh IOHATHA




1.2

pasimuaTtb ABJICHHA IO OIMHMCAHUIO HX XaApPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/II-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (HU3MYECKUX SIBICHHNA B
OKpY’KalollleM MHpe, B TOM 4HucCie (U3NUECKUE SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYILECTBEHHbIE CBOMCTBA (MPU3HAKHU) PU3NUYECKUX SBICHUI

1.4

ONUCBHIBATh H3yYEHHBIE CBOWCTBA Tel M (hU3NUECKHE SBJICHUS,
UCTONb3ys (U3MYECKHe BEIMYUHBI, TNPH OMUCAHUU TMPABUIIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICT  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaYeHUs U eIMHUILIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JApYTUMHU
BEJIMYMHAMH,  CTPOUTh  TIpapUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BETNINH

1.5

XapaKTCpU30BaATb CBOMCTBA TCII, CI)I/I3I/I‘ICCKI/IG SABJICHUS KW IIPOLCCCHI,
HUCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JdaBaTb CJIOBECHYIO
q)OpMyHI/IPOBKy 3aKOHa MW  3alMcCbhIBaTb €0 MaTr€éMaTHU4CCKOC

BBIPa)KCHHE

1.6

OOBACHATH (HPU3UYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTH O0BsiICHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MoMoIiblo 1 — 2 HM3y4YeHHBIX CBOWCTBA

¢bu3nUecKux SBICHUH, (PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a4a4d B 2 — 3 JEHCTBUSA, UCIIONb3Ys 3aKOHBI U
(dbopMyibl, cBs3bIBatOLIME (PU3UYECKUE BETMUMHBI: HA OCHOBE aHaJn3a
YCJIOBHMS 33/1a4¥ 3aIIUCBIBAaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JNaHHBIX JJIs pEIIeHus 3aJayd, BbIOUpaThb 3aKOHBI U (OPMYIIBI,
HEoOXouMbIe A €€ pelleHHs], MPOBOAUTh pacuéThl U CPAaBHUBATb
MOJyYeHHOE 3HaueHHe (U3MYecKold BETUYMHBI C HW3BECTHBIMH

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pPCIINTL IIPpHU IOMOIIA
(bl/ISI/ItIeCKI/IX MCTOO0B, UCITIOJIB3YyA ONMMCAHUEC UCCIICAOBAHUS, BEIICIATD
IIPOBEPACMOC MPCAINOJIOKEHUC, OLCHUBATH IIPABUIBHOCTE IIOpAAKa

MMPOBCACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOIABI

1.9

IMPOBOAWUTL OIIBITEI 110 Ha6JIIO[[eHI/IIO (I)I/I?,I/I‘ICCKI/IX SIBJICHUM WU

(U3MYEeCKUX  CBOWCTB  Teln:  (opMynmmpoBaTh  IpOBEpsSEMbIS




MMPpCAITI0JI0KCHUA, CO6I/IpaTB YCTAHOBKY u3 MMPpCIIOKCHHOTI'O

000pyI0BaHUS, ONMCHIBATH X0 OMbBITa U (POPMYITHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUA C HCIOJb30BAHUCM aHAJIOTOBBIX
HpI/I60pOB 1 1aT4YUKOB (1)I/I3I/I‘ICCKI/IX BCJIIMYMH, CpaBHUBATh PE3YJIbTaThbL

U3MEpEHHH ¢ y4€TOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOi
BEIMYHMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPECHHUN:
IUIAaHUPOBATh HCCJIEOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHSATH
U3MEpEeHMs,  CleAysd  MpeAJIoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJE TaOIaMIl U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3YJIbTaTaM HCCICAOBAHUA

1.12

IIPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
CJICays HpeILJIO)I(eHHOfI HHCTPYKIIMU, W  BbIYUCIATH 3HAYCHUC

BCJIIMYHNHBI

1.13

CO6J'II-OI[aTB IpaBujia TCEXHHUKH 0€e30macHOCTH pu pa60Te C

1a0opaTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTb MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIIOJb3Ys
3HAHUSI O CBOWCTBaX (PU3MYECKUX SIBICHHA W HEOOXOIUMbIE

(u3nyecKkrue 3aKOHOMEPHOCTH

1.15

pacmmo3HaBaTh MPOCTHIC TECXHUYCCKHE yCTpOfICTBa U U3MCPUTCIIBHBIC
HpI/I60pBI 0 CXEMaM U CXCEMATUYHbIM PUCYHKaM, COCTABJIATHL CXCMbI
QJICKTPHUYCCKUX ueneﬁ C MOCJICAOBATCIIbHBIM M IMAapaJlJICJIbHBIM
COCANHCHUECM JJICMCHTOB, pasiii4das YCJIOBHBIC 0003HaYeHHs

3JIEMEHTOB JIEKTPUYECKUX LICTIEH

1.16

MPUBOJUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HU i o0ecriedeHuss OE30MacHOCTH TMpU  OOpaIleHHH ¢
prOOpaMU M TEXHUIECKHUMH YCTPOMCTBAMH, COXPAHCHHSI 3/IOPOBBS H

CO6J'II-O,[[€HI/IH HOPM 35KOJIOTUYCCKOT'O IOBCACHHUA B Oprxcanmeﬁ cpeae

1.17

OCYIIECTBIATh MOUCK MH(OpMaIK (GU3NIECKOTO COJACPKAHUSA B CETU
HHTepHeT, Ha OCHOBE HMEIOIMXCS 3HAHUW W NYTEM CpPaBHEHUs
JIOTIOJTHUTENNBHBIX HMCTOYHUKOB BBIIEIATh HMH(DOPMALUIO, KOTOpas

SBJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM




1.18

UCMOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUH  HAy4yHO-
MOMYJISIPHYIO JIUTEPATYpy (DU3MYECKOrO COJEepKaHUs, CIpPaBOYHBIC
MaTepuansl, pecypcsl cetu MHTepHer; Bnajgers npuémamu
KOHCIIEKTUPOBAHUs TEeKCTa, MpeoOpa3oBaHusl WHGOPMAIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MICHMEHHBIC M KPAaTKUE YCTHBIC COOOIICHUS,
0000mas uHGOpPMALIMIO W3 HECKOJBKMX HCTOYHHMKOB (DU3HUECKOTO
COJIEp’KaHUsl, B TOM 4YHCIIE MyOJIMYHO TPEICTABISTH PE3yJIbTaThI
MPOCKTHOW WJIM HWCCJIEIOBATEIbCKOM JIEATEILHOCTH, TPU ITOM
IPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUMHBIM anmapar Kypca

(U3HKH, COPOBOXKIATh BRICTYINIEHUE MPE3eHTaluei

1.20

IIPYU BBIIIOJIHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (PU3NUECKUX
MIPOIIECCOB PaCHpeAeysTh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBAaTb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TIPYMIbI, BBICTPAaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  MpOSABIAA  TOTOBHOCTb

paspemaTts KOHQIUKTHI

9 KUIIACC

Kon
MpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa30BaHUA

1.1

HUCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pa3jindaTth SABJICHUA IO ONMHCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (DHU3MUYECKUX SIBICHHA B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKUe SBJICHHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) U3HUUECKUX SIBICHHUI

1.4

OIIMChIBATh H3YYCHHBIC CBOWMCTBA TEl H (bI/ISI/ILIeCKI/Ie SIBJICHHA,
HCIOJIb3YyA (1)I/I3I/I‘IGCKI/IG BCJIIMYUHBI, TIpHU OIMKMCAHWUU TPABUIIBHO
TPAKTOBATbH @HSH‘ICCKHI\/’I CMBICJI HCITIOJIB3yEMbIX BCJIIMYHH,

0003HAYCHHUS U CAVHUIIbI (I)I/ISI/I‘IGCKI/IX BCJIIMYMH, HAXOIUTH (I)OpMyJIBI,




CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYyTUMHU
BEIMYMHAMH, CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(hUBUYECKUX BETUYHH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS U IMPOLIECCHI,
WCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IPU OTOM J1aBaTh CIIOBECHYIO
GbopMyITHMpPOBKY 3aKOHa W  3alHMCHIBAaTh €r0 MaTeMaTU4YeCcKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE MPOIIECChl U CBOICTBA Tel, B TOM YHCIIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISATh TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOTMYECKUX ILIAroB C MOMOIIBIO 2 — 3 U3yYEeHHBIX CBOMCTBa

(1)I/I3I/ILICCKI/IX SIBJ'ICHI/II\/'I, (1)I/IBI/I‘ICCKI/IX 3dKOHa HWJIK 3aKOHOMCEPHOCTH

1.7

pemaTh pacuéTHble 3a7aud (OmMparomyecs Ha cucremy um3 2 — 3
YPaBHEHMI), HWCHONB3YSd 3aKOHBI M  (OPMYIIBI, CBS3BIBAIOIIHE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHaJlW3a YCIOBMS 3a/lauu
3allAChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIIUE WIH
M30BITOYHBIE JaHHbBIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUI pellleHHs], MPOBOAUTH pacuéTbl M OLEHHMBATH PEATUCTUYHOCTD

MIOJIy4E€HHOT'0 3HA4Y€HUs (PU3NUECKON BEITMYUHBI

1.8

pacro3HaBaTth NpPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh IpPU IHOMOIIU
(GU3MYECKUX METOOB, UCIOJb3Ysl ONMCAHUE HCCIIE0BAHUS, BBIICIATH
IIPOBEPSAEMOE IIPEIIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPsIKA
IIPOBEICHHS UCCIENOBAaHUA, J€JIaTh BBIBOJBI, HMHTEPIPETUPOBATH

PC3YyJIbTAThI Ha6J'IIO,I[eHPII>i 1 OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(bu3NYECKUX CBOWCTB TEJ: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3
n30BITOYHOrO Habopa 00OpyIOBaHMS, ONUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOAUTH TMPU HEOOXOIUMOCTH CEpPUI0 MPSMBIX H3MEpPEHHI,
OTIpeNelisisi CpelHee 3HAueHHe H3MepseMOoil BelWYHMHBI ((HOKyCHOE
paccTtosiHue coOHuparomiel JIMH3bI), 00OCHOBBIBATH BHIOOP CIIOCOOa

HU3MEpPEeHHS (M3MEPUTEIIBHOTO MpUOopa)

IpoOBOAUTL HCCIICIOBAHUC 3aBUCUMOCTEH q)HSquCKI/IX BCINYHMH C
HCIIOJIb30BAHUCM TIPAMBIX HSMCPGHHﬁZ IJIaHUPOBATL HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pe3yJIbTaThl




HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)H31/I‘ICCKI/IX BCJINMYMH B BHJC Ta6J'II/II_II/I

Fpa(bI/IKOB, ACJIaTh BBIBOALI 11O pE3yJibTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE  M3MEpPEeHHsT  (U3NYECKUX  BEIUYWH:
IUIAHUPOBATh MU3MEPEHMsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeays IPEJIOKEHHON HWHCTPYKLMH,
BBIYMCIISITH 3HAYEHWE BEJIMYMHBI M AaHAJIW3UPOBATH IOJyYCHHBIE

PE3YJIbTATHI C y‘léTOM 3aJIaHHOM IIOT PECIIHOCTH I/I3MepeHHI>'I

1.13

CO6J'IIO,Z[aTL InpaBujia TCXHUKH 0e30IacHOCTH npu paGOTe C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

pasianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENei:
MaTepHualibHasi TOYKa, a0COIOTHO TBEPOE TEJIO0, TOUSUHBIH UCTOYHHUK
CBeTa, JIyd4, TOHKAs JINH34a, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAas

MOACJIb aTOMHOTI'O sAJIpa

1.15

XapaKTepu30BaTh MPUHIUINbBI JEHCTBUS HW3yYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOpPOM Ha HX OMNMCAHHUSA, MCIIOJIb3YS
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOIUMble

(1)I/ISI/II-I€CKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIBb30BaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEBHBIX npuOopoB u
TEXHOJIOTHYECKUX TPOLIECCOB TPH PEIHICHUH Y4eOHO-NIPAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI OCTPOEHUS! U300pakeHUM B IJIOCKOM

3epKajie ¥ coOMparolIei T1uH3e

OPUBOAUTH TNpPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O M[pUMEpax)
MPAaKTUYECKOTO UCTION30BaHUS (PU3NYECKUX 3HAHUI B MMOBCETHEBHOM
KM3HM U1 oOecriedeHus O€30MacHOCTH MpU  OoOpallleHHuH ¢
npubopaMy ¥ TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

cOOJTI0ICHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAOIIECH cpesie

1.18

OCYILECTBIIATh NOUCK MH(OpMaK GU3NIECKOT0 COACPKAHUSA B CETU
WuTepHer, caMoCTOSTENbHO (OpPMYJIHpYs IOMCKOBBIA  3ampoc,
HaxOIWTh IYTH  OMNPEACIICHHs  JOCTOBEPHOCTH  IOJY4EHHOU
MHPOPMALIMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BaTh IPU  BBHIMOJIHEHUHM YYEOHBIX 3a/JlaHUil  Hay4dHO-
MOMYJIIPHYIO JIUTEPaTypy (PU3MYECKOro COJepiKaHus, CIpaBOYHBIE

Marepuayibl, pecypchl cetu  MHTepHeT; BIaneTh NpuéMaMu




KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHust WHGOPMAIIMU U3 OJTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE ITMCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE HMH(POPMALMU M3 HECKOJbKUX HCTOUYHUKOB (PU3MUECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTAaBIATh PE3yNbTaThl MPOSKTHON WM
HCCIEAOBATENIbCKOM  JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3YyUYEHHBIN ITOHATUNHBIN alapaTr u3y4acMoro pasziena
(GU3MKKH W COMPOBOXKIATh BBICTYIUICHHWE IMPE3CHTAMEd C Yy4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPYU BBINIOJIHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (U3NUECKUX
IPOLECCOB PACIpPEAEATh OOA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  337a4aMH, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBaTb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TPYMIbI, BBICTPAaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MPOSBIAA  T'OTOBHOCTH

paspermaTs KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3aena

Kon

3JIEMCEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

duszuka — Hayka O HpHUPOAC. SBnenus pupoabl.
dusnueckue SIBJICHUS MEXaHUYCCKUEC, TCIIJIOBBIC,

OJICKTPUYICCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyeckne BeMUYUHBL.  M3MepeHune  QU3MUECKHX
BenuuuH.  ®usuueckue  npubopsl.  [lorpemHocTh

n3MepeHnii. MexyHapoaHas CUCTEMA €IMHUI]

1.3

ECTCCTBCHHOH&y‘IHHfI MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYy4YHOI'0 BOIIPOCA, BBIABHIKCHUC TUIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

HAOJIFOAEMOrO SIBJICHUS

1.4

Onwucanue GpU3MYECKUX SBICHUH C TOMOIIBIO MOJIENIEH

1.5

[IpakTnueckue padbOTHI:

#H##Par###l13MepeHre pacCTOSTHUM.
#HH#HPar###l13Mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tela.

###ParfH##01peneneHe pa3MepoB MaJIbIX TeIl.
##HtPar#H#H#l13mMepenue  TemmepaTypsl IpU  HOMOUIU

KUIAKOCTHOI'O TCPMOMETpPA U AaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHNW A O CTPOEHNU BEIIECTBA

H#H#Par#H##CTpoeHNE BELIECTBA: aTOMBl U MOJIEKYJIBI, UX

2.1 pasMepbl.  ONBITBI,  JOKa3bIBaIOLIME  JUCKPETHOE
CTpOCHHE BEIleCTBa
#i#HPar#HH ]| BukeHune JaCTHUIl BEIIeCTBA. CBs3b

2.2 CKOpOCTHM  JBHMXKEHMS  4YacCTULl C  TEMIEpaTypoMu.
bpoyHoBckoe nBmxkenue, nuddysus

23 B3anmopeiicTBrie yacTHIl BEIIeCTBA: TPUTSHKEHUE U




OTTAJIKNBAHUC

###Par###ArperaTuple COCTOSIHHMSI BEUIECTBA: CTPOCHHE

ra3oB, >KHJIKOCTEH M TBEPABIX (KPUCTAINIMYECKUX) TeEIl.

2.4 B3anmocBsA3bp MeXy CBOMCTBaAaMHU BEILECTB B Pa3HbIX
arperaTHhIX COCTOSIHHSIX M HUX ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUIN BOBI
[IpakTrueckue pabOTHI:
##HtPar###0O1LeHKka TuamMeTpa aToMa METOJIOM PpAIoB (C
UCIoJIb30BaHueM (hororpadmii).

2.6 #HHAPar###ONBITEI M0  HaOJIOOEHUIO  TEIIOBOIO

pacuIMpeHus Ta3oB.
HH#HPar###ONBITEI TI0  OOHAPYXKEHUIO JCHCTBUSA CHIT

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBIDKEHHME U B3AUMOJIEVCTBUE TEJI

11 Mexanuueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBH)KEHUE
H#H#ParfH##CKOpOCTb. Cpennss CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKEHMH. Pacuér myTd M BpeMeHu
JIBUKCHUS
SBnenne uHepuuM. 3akoH MHepuuu. B3aumopeiicTBue
33 TeJ KaK MPUYMHA MU3MEHEHHsSI CKOPOCTH JIBHKEHHS Tel.
Macca kak Mepa HHEPTHOCTH Teja
34 #H#HPar### notHOCTh BeliectBa. CBSA3L IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B €IUHMIIE 00bEMA BEILIECTBA
3.5 Cuita Kak XapakTepUCTUKA B3aUMOJICUCTBUS TeJl
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIbIO TUHAMOMETpA
37 Hi#HtPar#HH#SIBnenne Tarotenuss u cuna Tsokectu. Cuna
' TSOKECTH Ha APYTUX miaHeTax. Bec Tena. HeBecomocThb
18 Cuna tpeHus. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B npupojie U TEXHUKE
3.9 #HH##Par###Cnoxkenne CUJl, HaMpaBiICHHBIX IO OJHOU

npsiMoid. PaBHOEHCTBYIOIIAS CHIT




3.10

[IpakTueckue padbOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOIO  JABMXKEHHUS
(mapuka B OKHIKOCTH, MOJENIU  AJIEKTPHUYECKOTO
aBToMoOWIIT W Tak ganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 110
HAKJIOHHOM  miockoctu. OnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTh pacTshKeHUs (aedopmMaru) mpyKUHBI OT
NPUJIOKEHHON  cuiibl.  OMBITBL, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHs CKOJBKEHHs OT Beca Tella U

XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN

3.11

®dusuyeckue SABJICHUS B IIPUPOJE: NIPUMEPHI JABUKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMHU B KMBOW M HEKHBOM IPUPOJE,

JIEHCTBUE CUIIBI TpCHUA B IIPUPOAEC U TCXHUKC

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, TOAIIMITHUKT

JABJIEHUE T

BEPJIBIX TEJL, )KUJKOCTEN 1 TA30B

4.1

HaBnenune TtBEpAoro tena. CrocoObl yMEHBLIEHUS WU

YBCIUYCHUA OaBJICHUA

4.2

JlaBiienue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,

TeMIIepaTypsbl

4.3

Hepe;[aqa JaBJICHUA TBépI[I:IMI/I TCJIaMHU, XXUAKOCTAMHU U

razamu. 3akoH [lackaina. [ITHeBMaTnyeckie MalInHbI

4.4

3aBUCUMOCTh  JIaBJIECHUS JKMJKOCTH OT  TJIyOMHBI.
I'uapocratuyeckuit napagoke. CooOuiaronmecs cocy/Isl.

FI/IZ[paBJ'II/I‘ICCKI/IG MEXaHU3MbI

4.5

Atmocdepa 3emnu u atmoceproe nasnenue. [IpuamHb
CYLIECTBOBaHMS BO3AYHIHON 00010uku 3emsn. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT

BBICOTHI HAaJl YPOBHEM MOPs

4.6

N3mepenue atmocdepHoro pasneHus. Ilpubopsr s

U3MEpEeHHsI aTMOC(HEPHOTO JTaBJICHUS

4.7

JleficTBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[ImaBanue Ten. BozmyxoruiaBanue

4.9

[TpakTrueckue pabOTHI:

Uccnenopanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTrpYyXKEHHOW B KUAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIOMICH CUIIbI, IEUCTBYIOIIEH Ha
TEIO, MOTPY’)KEHHOE B KHUIKOCTD. IIpoBepka
HE3aBHUCUMOCTHU BBITAJKUBAIOIIEH CWIIbL, JACHCTBYIOLIEH
Ha TEJI0O B JKHAKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTb  BBITAJIKMBAIOIIECH
CHJIBI, JICUCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOW B KUIKOCTh YacCTH TeJia U OT IJIOTHOCTH
JKUJIKOCTH. Konctpyupoanue apeomerpa HUIIN
KOHCTPYUPOBAHME  JIOAKM W  ONpelesieHHe €€

Ipy30M0bEMHOCTH

4.10

dusnyeckue  ABICHUA B IPUPOJIE: BIIASIHUE
aTMoc(hepHOTro TaBJICHUS Ha )KUBOW OpraHu3M, TUTABaHHE

pBIO

4.11

TexHUYecKHue YCTPONCTBA: COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJONpPOBOJA, TMJPABIUYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMmeTp

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexanunyeckas paboTta

5.2 MexaHndeckass MOIITHOCTD

53 [IpocThie MeXaHM3MBI: pbIuar, OJIOK, HaKJIOHHAs

' mockocThb. [IpaBuiio paBHOBECHUS pbluara

5.4 [Ipumenenue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3010TO€  TPaBUJIO»  MEXaHUKH. Koaddurment

5.5 IIOJIE3HOTO JNEUCTBUS MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenuumanbHast SHEPrUU Teja, MOJHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [lonHas mexaHudeckass SHEprusi. 3aKOH W3MEHEHUs U

COXPAaHCHUA MEXaHUYC CKOH OHEPIrUn




5.9

[IpakTuyeckue paboTHI:

H##HtPar#H##Onpenenene padOThHl CUIBl TPEHUSI IIPU
PaBHOMEPHOM [IBW)KCHMHM TeJla 10 TOPU30HTAJIBHON
nosepxHoctu. MccnenoBaHue yclIOBHM  paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHONW IIJIOCKOCTH.

I/I3y‘IeHI/IC 3dKOHa COXpPAaHCHUA MEXaHHYeCKOU OHEpPIUun

5.10

®dusnueckue SBJICHUS B npupoaec: pblHaru B TCIIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phIYar, TMOJBMXKHBIA U
HETOBMKHBIA OJIOKH, HAKJIOHHAs TUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
paszjiena

Kon
JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

6

TEIIIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIOKEHUSI  MOJEKYJISIPHO-KMHETUUECKOU
TEOpUH CTPOEHHUs BemecTBa. Macca ©  pa3mepsl
MOJeKyJ.  OmbIThl, MOATBEPKIAIOIMIME  OCHOBHBIE

IIOJIOXKCHUA MOJ'IGKy.]'ISIpHOKHHGTH‘ICCKOfI TCOpHHU

6.2

Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOTo
COCTOSIHMM BemiecTBa. Kpucrammueckue W aMopQHBIC

TCJl1a

6.3

OOBbsicHeHHEe CBOWCTB ra3oB, XKHJIKOCTEH U TBEPHABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETUYECKOMN

TEeopuun

6.4

CMauuBaHue U KallWJJISIPHBIC ABJICHUA

6.5

TemnoBoe paciipCHUC U CKaTUuC

6.6

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO

TCIJI0OBOT'O IBMXXCHUA YaCTHUI]L

6.7

Buytpennss sueprust. Crioco0bl n3MEHEHHs BHYTpEHHEH

OHEpIruu: TCruionepcaada 1 COBCPIUICHUC paGOTLI




Bugbl TCIIONCpCaavYn: TCIINIOIIPOBOAHOCTb, KOHBCKIIUA,

6.8

U3IIy4eHHE

KomnuectBO  TemuioTel.  YejbHasT  TEIUIOEMKOCTH
6.9

BEIlECTBA

TemmooOMeH u TemnoBoe paBHOBeCHE. YpaBHEHHE
6.10

TEIIOBOro OajzaHca

[InaBnenue u oTBep/€BaHNE KPUCTAUNIMYECKUX BEIICCTB.
6.11

VY eapHas TEIUIOTA IUIaBJICHUS

[Tapoobpa3zoBanne u  KoHAeHcauusa. cmapenue.

Kumenne. VYnenpHass  TemioTa  mapooOpazoBaHUSI.
6.12

3aBUCUMOCTh TEMIIEPATypbl KUIMEHUS OT aTMOC(HEPHOTO

TTaBICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 DOHeprus TOIIUBA. Y IeNbHAs TEIUIOTa CTOPaHUs

[Mpunnuner  padotel  TeroBeix  aBuratenern  KITJ]
6.15 TEIJIOBOIO JBUTraTeis. 1eIUIOBBIC OBUTrATENId W 3allluTa

OKpY’Karollen cpeabl

3aK0OH COXpaHEHUs U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16

npoueccax
6.17 [IpakTrueckue paboTHI:

HH#HPar#H#0ONBITEL 10 OOHApY)KEHUIO JeMCTBUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHHUS.

HH#HParf##0NbITBl 10 BBIPAlIMBAaHUIO  KPHUCTAJJIOB
MIOBapEHHOM COM UJIN caxapa.

HH#HPar###OneITel 1o HAONIONEHUIO  TEIUIOBOTO
pacLIUpeHus Ta30B, )KUJIKOCTEN U TBEPIBIX TEII.
###Par###Onpenenenne naBleHUs BO3IyXa B OaJToHE
HIIpULA.

HAHParf##ONBITHI, €MOHCTPUPYIOLIME 3aBUCHUMOCTH
JaBJICHUsI BO3AyXa OT ero o0bEMa W HarpeBaHHs WU
OXJIAXKICHHUSL.

#H##Par### IpoBepka TMNOTE3bl JIMHEHHON 3aBUCHMOCTH

JJIMHBI CTOIOMKA KHUIKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIiepaTyphl.

#H#Par#Ht#Habmonenne W3MEHEHUS BHYTpPEHHEN
SHEPTUM Tejla B pe3yJibTaTe TeIionepeaadyd U padboThl
BHEIIHUX CHII.

###Par###lIccnenopanue  SIBJICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUU XOJIOHOU U TOpsiYei BOIBI.
#HH#Par###Onpenenenne KOJIMYEeCTBA TEIJIOTHI,
MOJIyYEHHOTO BOJOW TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

##HParf##0npeieieHe  yAECIbHOM  TEIIOEMKOCTH
BCIIECCTBA.

###Par###ccneqoBanue mpoliecca UCIapeHusl.
#H#Par##H#OnpenenieHue  OTHOCUTEIIBHOW  BIQXKHOCTH
BO3/yXa.

#HH#Par###Onpenenenre yaeIbHON TEIUIOTH TUTABJICHUS

JIBJA.

6.18

@usnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHWE W KalWUIIpHBbIE SIBICHHS B TPUPOJE,
KpUCTaJlIbl B IpUpoJie, usinydeHue ConHla, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHeTa.

6.19

TexHuueckue  yCcTpOWCTBA:  KallWUIAPBI,  IPUMEpHI
WCIIOJIb30BAaHUsl KPHUCTAIJIOB, JKUJIKOCTHBIM TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHHS
JIOMOB, THIPOMETpPBI, ICUXPOMETpP, MapoBas TypOuHA,

ABUTAaTCJIb BHYTPCHHCTO CrOPAaHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpuzanus tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
BzanMmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHSI 3apsHKEHHBIX TE OT
BEJIMUMHBI 3aPs0B U PACCTOSHUS MEXTY TEIaMH)

7.3 DnexTpuyeckoe noie. HanpskEHHOCTh 3IEKTPUYECKOTO

I10JI41. HpI/IHI_II/IH Cynepro3nuu 3JICKTPUICCKUX moJiei




(Ha KaYECTBEHHOM ypPOBHE)

Hocutenu QJICKTPUYICCKUX 3apsa0B. 9HCMCHTapHBII71

7.4 anekTpudeckuil 3apsan. Ctpoenue atoma. IIpoBonHukH 1
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHUs FIEKTPUUECKOr0 3apsiaa
6 ONEeKTpUYECKU  TOK.  YCJIOBHA  CyILIECTBOBaHMS
' AJIEKTPUYECKOTO TOKA. MICTOYHMKYU MOCTOSIHHOTO TOKa
JeicTBus AIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
o Onextpuueckas uenb. Cuia ToOKa. DJIEKTPUUYECKOE
. HanpsDKEeHUe
79 ConpoTuBienue IIPOBOJIHUKA. VY nensHoOE
. COIIPOTUBIICHUE BEILIECTBA
7.10 3akon OMa 1t ygacTka 1enu
[locnenoBarenpHOE MW MapajuleibHOE  COECIMHEHHE
7.11
IIPOBOJHMKOB
Pabota M MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DJNEeKTpUYeCKUe LENUd U TOTPEeOUTENH 3IIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanue
[TocrossHHbIE MarHuThl. B3amMoaelcTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarautHoe mnosne. MarHutHoe mnone 3eMJIM U €ro
' 3HaYeHHE NI J)KU3HU Ha 3eMie
716 OmneIT Dpcrena. MarHuTHOE MOJI€ IEKTPUIECKOTO TOKA.
' [IpuMeHeHne 2IEeKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHMTHOTIO NOJISI Ha TPOBOJAHUK C TOKOM.
717 DJeKTpoABUTaTelb MOCTOSIHHOTO Toka. Vcmnonbp3zoBaHue
' AJIEKTPOJBUraTelIe B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIopTe
7.18 Oneitel  @Papagnes.  SIBieHuMEe  3JIEKTPOMArHUTHOU




naayknuu. [Ipasuno Jlenna

DJeKTporeHeparop. CriocoOsl MOJTyYeHHU s
7.19 ANEKTPUYECKOW  BHEPIUU.  OJEKTPOCTAaHIMM  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
7.20 [TpakTudeckre pabOTHI:

OnbITH 110 HAOTIOACHUIO TICKTPU3AINH TET HUHIYKITUEH
Y TIPU CONMPUKOCHOBEHUH.

UccnenoBanue ACMCTBHS SIEKTPUYECKOrO OIS  Ha
MIPOBOJIHUKH U IUAJIEKTPUKH.

COopka u mpoBepka palOOTHI SJIEKTPUYECKOH Ienu
MMOCTOSTHHOTO TOKA.

N3mepenne u peryampoBaHUE CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAIPsHKEHMS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT CONMPOTHBIICHHUS PE3UCTOPA U HAIPSKEHUS
Ha PEe3nCTOpE.

OnbITHL, JIEMOHCTPUPYIOLIUE 3aBHCUMOCTD
3JEKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTHHBI, TUTOIIAH TIOTIEPEYHOTO CEUCHHs U MaTepuara.
[IpoBepka mpaBuiaa CIOXKEHUS HANPSHDKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Il CHIBI TOKa MpPU MapasieIbHOM
COeNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOT0 TOKA, MAYLIETO Yepe3 Ppe3UcTop.
OnpeneneHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBLIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HAaINpsIKEHUS
Ha Heil. Onpenenenue KII/ narpeBarens. McciaenoBanue
MAarHuTHOTO B3aWMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MPHU
uX o0benMHeHMM U  pazgeneHun. HccnepoBaHue
NEUCTBHUSA JIEKTPUYECKOIO0 TOKA HA MArHUTHYIO CTPEJKY.

OHBITLI, ACMOHCTpUPYIOIINC 3aBUCUMOCTDb CHJIbI




B3aNMMOICUCTBHUS KaTylllKyu ¢ TOKOM W MarHuTa OT CHIIbI
TOKa UM HaIpaBJICHUSA TOKa B KaTYUIKC. I/I3yquI/Ie

Z[ef/'ICTBI/ISI MAaroiuTHOTO IIOJIdI Ha HNPOBOJHHUK C TOKOM.

Konctpynposanue u W3y4YCHHUE paboTsl
3IIEKTPOABUTATENS. N3zmepenue KIIg
AJIEKTPOJABUIATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO ABJICHHUA BHGKTpOMaI‘HI/ITHOf/i HHAYKIOWU:
HUCCICIOBAaHUC W3MCHEHHI 3HAYCHUS WU HaIpaBJICHUA

HMHAYKOUOHHOI'O TOKa

Oduzuueckre SBICHUS B MPUPOAE: DIEKTPUUECKHUE
ABIICHUA B  aTMocdepe, DSJICKTPUUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MarHUTHOE TOJe 3eMiTH, Apel( MOIOCOB,
POJIb MArHUTHOTO TOJIS AJISl )KU3HU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoWcTBa: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETp, PEOCTaT, CUETUUK DJIEKTPUUYECKON SHEpruw,

SJICKTPOOCBECTUTCIIBHBIC HpI/I60pH, HarpeBaTcCJIbHbIC

722 ANIEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
NPEIOXPAHUTEIH, JJIEKTPOMArHUT, SJIEKTPOJBUTATENb
MOCTOSIHHOT'O TOKA, TEHEPaTOp MOCTOSHHOIO TOKA
9 KUIIACC
Kon
paszen Kon anemenra IIpoBepsiemble 371EMEHTHI COAEPKAHU
a
8 MEXAHUWYECKMUE ABJIEHUA
g1 Mexannueckoe JABWXKEHME. MarepuanbHas —TOUKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKCHHUS
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE TBUKEHHE
8.4 ##Par###HepaBHOMepHOE MPSAMOJIUHEHHOE JIBUKCHUE.
CpenHsisi ¥ MIHOBEHHAsh  CKOpOCTb  Tela  IIpHU




HCPABHOMCPHOM JABHXKCHUN

Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEMHOE
8-> JIBU>KEHUE
8.6 #HiH#HPar###CBoOoiHOe nagenue. OnbiThl [anunes
#HiHPar###PaBHOMEpHOE JIBIKEHHE [0 OKPYXHOCTH.
8.7 [lepriog u yactota obOpamieHus. JluHeitHas u yrimoBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 HH#Par##H# [pyuHIIMI CynEepIO3ULIMU CUTT
8.12 Cuita ynpyroctu. 3akoH ['yka
#HH##Par##H#Cuna TpeHHs: cuila TPEHHUS CKOJbXEHUS,
513 CUJIa TPEHHUS [TOKOSI, IPYTHeE BUIbI TPEHUS
” #HHParf##Cuna  TSDKECTH M 3aKOH  BCEMHPHOTO
i TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS
Jewxenne  tumaner  Bokpyr  Connua.  Ilepas
515 KOCMHUYECKasi CKopocTb. HeBecoMOCTh U neperpys3ku
. PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
516 TEJ0
#H##Par##HPaBHoBecue TBEPJOTO Tella ¢ 3aKPEIIEHHOU
817 0CbI0 BpameHuss. MomeHT cuibl. LlenTp Tsxectn
8.18 Nwmnynse Tena. U3menenue ummnynbca. UMmynsc cuibl
8.19 3aK0H COXpaHEHUsI UMITYJIbCa
8.20 ##HPar##PeakTnBHOE NBMKCHUE
8.21 Mexannyeckasi paboTa U MOIITHOCTh
PaGota cun Tskectw, ynpyroctd, TpeHHs. CBs3b
5.22 SHEPIuu 1 padoThI
[loTeHnmanbHass dHEprus Tejla, MOAHITOrO  Haj
823 MMOBEPXHOCTHIO 3eMJIN
8.24 [ToreHManbHasg SHEPTUsl CHKATOM MPYKUHBI
8.25 #H##Par##HKunernueckas  sHeprusa.  Teopema 0

KMHETUYECKOU SHEPrUHu




8.26

HH##Par###3aKkoH COXpaHEHUs] MEXaHUUYECKOM YHEPTUH

8.27

[TpakTideckue pabOThI:

OrmpezenieHne cpeHel CKOPOCTH CKOJIbXKEHUS Opycka
WIM JIBIKEHUS NIapUKa [0 HAKIOHHOW IIJIOCKOCTH.
OmnpeneneHue yCKOpeHHs Tela IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM IIyTH OT BpPEMEHH IIPU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 Ha4aJlbHOW CKOPOCTH.
[IpoBepka THUIIOTE3Bl: €CIM TPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HadalbHOM CKOPOCTH IYTH OTHOCSITCS
KaK psa HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOPM@JIbHOTO JaBieHusa. OrnpenencHue
koopduumenta TpeHus ckoinbxeHus. OmnpeneneHue
KECTKOCTU TMpyxkuHbl. OrmnpeneneHue pabOThl CHIIBI
TPEHMsT TIpU pPABHOMEPHOM JIBWJKEHUU Tela II0
TOPU30HTANIbHOM TOBepXHOCTH. OmpezneneHue padOTHI
CWJIBI  YHOpPYrocTM  IpU  TOObEME  Ipy3a  C
UCIIOJIb30BAaHUEM  HEMOABM)KHOIO M IMOJBHIKHOTO

OJIOKOB

8.28

duznyeckue SBICHUS B npupoze: IMpujrnBbl U OTJIIUBBHI,
JABMKCHUEC IIJIAHCT Conaeunol CHUCTCMbI, PCAKTHBHOC

JABWXXCHUC )KHUBBIX OpTraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIInaoMeTp, JaTYUKH

II0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUNYEC

KHME KOJIEBAHUA 1 BOJIHBI

9.1

KonebatenbHoe nBuxkeHre. OCHOBHbIE XapaKTEPUCTUKHU

KOJIEOAHHI: nepuona, 4aCtora, aMIuiuTyia

9.2

MaremaTuueckui u MPY>KUHHBIN MAasITHUKH.

[TpeBpareHre SHEPruu Npu KOIeOATSIILHOM JIBIKCHUU

9.3

3aryxawoimue KojeOaHus. BbiHyXIeHHblE KoneOaHus.

Pe3onanc

9.4

Mexaandeckre BOJIHBI. CBOMCTBAa MEXaHHYECKHX BOJIH.

IIponosibHBIE W TIONIEpEUYHbIE BOJIHBIL. JJTMHA BOJHBI U




CKOPOCTH €€ pacipocTpaHeHHsl. MexaHnuecKHue BOIHbI B

TBEPJIOM Telle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. [')pomMKoOCTb 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 Nudpa3Byk 1 ynbTpasByk
[IpakTrueckue pabOThI:
Ompenenenre 4acToThl H  MepuoAa  KosneOaHuit
MaTEeMaTHYECKOT0 MasTHHUKA.
OmnpezneneHne 4YacTOThl W TepHoja  KoseOaHMid
MPYXKUHHOTO MasiTHUKA
97 UccnenoBanne 3aBUCUMOCTH — Tepuofa  KoseOaHMid
' MOJBEUICHHOTO K HHUTU Tpy3a OT JJIMHBI HUTH.
UccnepoBanne 3aBUCUMOCTH mepuofa  KosieOaHMid
MPY>KUHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTHU nepuoja KoJieOaHMI rpy3a,
MO/IBEIICHHOTO K HUTH, OT MAacChl Ipy3a M JKECTKOCTH
npyxuHbl. M3Mepenne yckopeHusi CBOOOTHOTO MaIeHuUs
dwusnveckre SBICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSCEHUE, CEHUCMUYECKHUE BOJIHBI,
I[yHaMH, X0
99 TexHUYeCKUue YCTPONCTBA: 3XOJOT, HCIHOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE I1IOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1

:‘)J'ICKTPOMaI‘HI/ITHOC II0JIC. :‘)J'ICKTPOMaFHI/ITHI)Ie BOJIHBI.

CsolicTBa SJICKTPOMArHUTHBIX BOJIH

10.2 IIIxana 3J1€eKTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas mnpupoga cera. CKOpPOCTh CBETa.
' BonHoBEIE cBONCTBA CBETA
[TpakTuyeckue paboTHI:
10.4 W3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOUITEHOTO TenedoHa
dusnueckue sBIEHHS B TNpUpPOAE: OHOIOrHYecKoe
10.5 JeificTBre BUJUMOTO, yIBTPaduoIECTOBOTO u
PEHTT€HOBCKOTO M3TYYCHUI
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE




QJICKTPOMArnHUTHBIX BOJIH JJISA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

queBaﬂ MOJeJb cBeTa. MICTOUHUKM CBeTa

11.2 IIpssMonMHENHOE pacpOCTpaHEHUE CBETA

113 Otpaxkenue cBeta. Ilnockoe 3epkasio. 3aKOH OTpaKEHUSI
' cBeTa

114 [Ipenomnenue cBeta. 3aKOH TMIPEJIOMIIEHUS CBeTa.
' ITosiHOE BHYTpEHHEE OTPAKEHHUE CBETA

11.5 JInnza. Xop stydeit B IMH3e

116 Ontuyeckast cucrema (oroammnapara, MHUKPOCKONA H
' TeJIECKOIa

117 I'ma3 kak onTuyeckas cucrema. bimzopykocTts u
' JAIbHO30PKOCTh

118 Paznoxenune Genoro ceera B criektp. OnbiTel HptoTOHA.

CnoxeHue cieKkTpajibHbIX BETOB. Jlucnepcus cBera

11.9

[TpakTnyeckue paboTHI:

#HiH#Parf##lccnenoBanue 3aBUCHUMOCTH yria
OTpaXeHUs CBETOBOTO JIyya OT yrJja MaJeHUsl.
#Hi#Par#Ht#l3yuenue  XapakTepUCTUK  M300paxKeHUs
IpeaMeTa B INIOCKOM 3epKajle.

#H##HPart##ccnenoBanue 3aBHCHUMOCTH yria
IIPEJIOMJICHUSI CBETOBOIO JIydya OT YIVIa MaJEHUs Ha
IPaHMLIE «BO3IYX — CTEKIIO».

#i#Par#Ht# lonyuene  nM300pakeHHM € MOMOILBIO
CcOOMpAaroIIeH JINH3HI.

##Par#Ht#Onpenenene (QOKyCHOro paccTOSiHUS U
ONTUYECKOM CUIIBI COOMpArOIIEeN JTUH3BI.
HH#Par###ONBITEI 110 Pa3JI0KEHUIO OENIoro CBeTa B
CHEKTD.

HHHPar###ONBITEl 10 BOCIPUATHIO ILIBETa IMPEIMETOB

pY UX HAOJTIO/IEHUH Yepe3 BETOBbIE (DUIIBTPHI

11.10

duznueckue sABJICHUS B mpupoje: 3atMeHus CoiHua u
JlyHpl, 11BE€TA TEN, ONTHYECKUE SIBJICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)




11.11

TexHuyeckue yCTpOCTBA: OYKH, TIEPUCKOTI,

¢doroanmapart, ONTUIESCKHE CBETOBOIBI

12

KBAHTOBBIE SIBJIEHUA
121 Omneitel Pezepdopaa u mimaneTapHas MOJIENb aToma.
. Mogens aroma bopa
122 Hcnyckanve W IOTJIOLIEHHE CBeTa aTOMOM. KBaHTHI.
' JInneiyaTeie CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3Iy4eHus
124 Crpoenue aromHoro szapa. HykinonHas wmojnenb
' aTOMHOTO siipa. M30Tons!
125 PanuoaktuBHble mnpespameHus. [lepuon nomypacnana
' aTOMHBIX sI7IEp
126 SnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl U SHEPTUU
128 Peakunu cunresa u aenenus anaep. McrouHuku sHepruu
’ CounHia u 3B€37
129 Anepnas sHepretwka. JleiicTBHe  paguOaKTHBHBIX
' U3JIyYEHUI Ha JKUBbIE OPraHU3MBI
[TpakTuyeckue paboTHI:
HabmtoieHue CIjiomHbIX M JIMHEWYaTBIX CIIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTrUU YacCTULIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SBICHUSA B IPUPOJAE: €CTECTBEHHBIN
pavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 PaIMOAaKTUBHOE H3JIy4YCHUE IPUPOIAHBIX MHHEPAJOB,
JICHCTBHE DPAJMOAKTHBHBIX W3IyYEHUH Ha OpPraHu3M
4eJI0BEKa
1212 TexHnueckue yCTpOHCTBA: CIIEKTPOCKOII,

WHJVBHyJIbHBIA O3UMETD, KaMepa Buinbscona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHS OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOTI'0 0011ero od0pa3oBanus Ha ocHoBe PI'OC

[lonnmanue ponu  (QU3MKK B  HAYYHOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTHU SBJICHUHW MPUPOABI, O POJIM IKCIEPUMEHTa B
¢usuke, o cucreMooOpasyromeil poiau (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKHM M TEXHOJOTHH, 00 3BOIIOIMHU
¢u3nUecKkux 3HAHUKH W MX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOH
KapTHHE MHpaA, O BKJIAJE POCCUICKMX WU 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHMS O BHUJAX MaTepuu (BEIIECTBO W TMOJE), O JBWKEHUH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHONW TEOPHH
CTpPOEHMsI BelIecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, J3JEKTPOMAarHUTHBIX W KBaHTOBBIX);
YMEHUE Pa3iauydarh sBICHUSA 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJIICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUIN
B OKpPYXarollleM MHpEe, BBIIEHAS HX CYyLIECTBEHHbIE CBOMCTBA

(Tpu3HAKH)

BJ'Ia)IeHI/IC OCHOBaMH TOHSTUIHOI'O amnmnapara "M CHMBOJHUYCCKOI'O
SA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX OJId PCIICHUA yqe6HI)IX 3aJ1a4,
YMCHHUC XapaKTCpU30BaATH CBOMCTBa TCII, (I)I/IBI/I‘IGCKI/IC SABJICHUA U

MIPOLIECCHI, UCTIONB3YS QyHIAMEHTAIBHBIC U SMITUPUUYECKUE 3aKOHBI

VYMeHue onuchBaTh HN3YUYCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA,

HCIIOJIb3YA (1)I/I3I/ILI€CKI/IG BCJIIMYHHBI

BrnageHne OCHOBaMHM METOMOB HAy4YHOTO TIIO3HAHHSA C YYETOM
coOoIeHs paBuil 0E30MacHOro Tpyja: HaOMoJeHne (HU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSTEIHbHO COOMpATh HKCIEPUMEHTATbHYIO YCTAaHOBKY
U3 JTaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OTIbITA U 3aMUCHIBATh €T0 PE3yNbTaThl, YOPMYIUPOBATH BHIBODI;
MIPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHHUM (PU3MUECKUX BEITHMUUH:
yMEHHE IUIAHUPOBAaTh H3MEPEHHs, CAMOCTOATENbHO COOMUpATh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
3HaYCHUE BEJIMYUHBI U AHAIU3UPOBATh IOJYUYEHHBIE PE3YJIbTaThl C
y4€TOM 33JaHHOM MOTPEUIHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
IIPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAJIBHBIX  HCCIIEIOBAHUM;
CaMOCTOSITENIbHO ~ COOMpPATh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
IIPOBOAMTH  MCCIENOBAaHUE [0  MHCTPYKUUH,  IPEACTABIATH
MOJTyYCHHBIE 3aBUCHMOCTH (PM3MUECKUX BEIIMYHMH B BUAE TAOIUI U
rpadUKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBHIBOJIBI 110 pe3yIbTaTaM

HUCCICIJ0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYECKHX  MOemei
(MarepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TEIO, MOAEIH CTPOECHHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX AJIs

00BbsICHEHUS (PU3MUYECKUX TPOLIECCOB

YMeHue oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TeN, B TOM
quciae W B KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUYNHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIE CBOMCTBA (PU3MUECKUX

ﬂBHeHHfI, (bI/ISI/ILIeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCINU

YMmeHnue pemarth pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHM),
UCTIONB3Yysl 3aKOHBI W (OpPMYJbl, CBS3BIBAIONINE  (PHU3HUECKHUE
BEIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHME 3alayH,
BBISIBJISATh HEIOCTAIOLINE JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXouMbIe JUIsl €€ pelIeHMs], UCII0JIb30BATh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATUCTUYHOCTH TOIYYEHHOIO
3HA4YeHUs (PU3NYECKON BEIMYHMHBI, YMEHHE ONpEICsATh Pa3MEpPHOCTD

(bu3nYECKOI BEIMYNHBI, OTYYECHHON IPU PEIICHUH 3aaun

YMeHue XapakTepu3oBaTb IPUHLMIBI  JECHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX MPHUOOPOB, W MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBaxX (bI/ISI/I‘-IGCKI/IX SIBIICHUNT H HGO6XOI[I/IMBI€ (1)I/I3I/I‘-ICCKI/IC




3dKOHOMCPHOCTH

10

YMeHue UCHONIb30BaTh 3HAHUA O (PUIUYECKHX SIBICHUAX B
MOBCETHEBHOM JKM3HM Juid  oOecnedeHuss Oe30MacHOCTH  IIpH
oOpamieHud ¢ OBITOBBIMH ~ OpuOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHU, COXpPAaHEHHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO IMIOBEJEHUS B OKpYyXarolled cpene; IMOHUMAaHHE
HEOOXOUMOCTH MPUMEHEHUs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJIg paliMOHAJIBHOI'O0 MPHUPOAO0IIOJIb30BaHUA

11

OneIT moucka, npeoOpa3oBaHUS M IpeACTaBiICHUs HHMOpPMALUU
(GU3MYeCKOro CcoAep)KaHUsl C MCIOJb30BaHMEM HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTHI; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
NOJyYeHHOM MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUH U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB; yYMEHHME  HCIIOJIb30BaTh  IIPH
BBINIOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-IOIMYJISIPHYIO JIUTEpaTypy
(u3MUECKOro coJepXkaHus, CIPaBOYHBIE MAaTEpUANbl, PECYpPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPeOOpa3OBaHUA
MHpOpPMAaLlMU M3 OJHON 3HAKOBOM CHUCTEMBI B JpyIyl; YMEHHE
CO3/1aBaTb COOCTBEHHbBIE ITMCBMEHHBIE U YCTHBIE COOOILEHUS Ha

OCHOBC€ I/IHq)OpMaI_[I/II/I N3 HECKOJIbBKUX MCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexannueckoe JBwxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe IBHkeHHE. CpenHsas ckopocTs. Dopmyia Ui
1.2 BBIUMCIICHUS CpelHeH cKopocTh: v = S/t
PaBHOMepHOE TpsAMONMHENHOE IBU)KEHUE. 3aBUCUMOCTb KOOPIWHATHI Tejla OT
BPEMEHM B CIIy4ae PaBHOMEPHOTO NPSIMOJIMHENHOTO IBHKEHUS:
13 x(7) =x, +ut
I'padukn 3aBUCHMOCTM OT BpPEMEHU [UISl MPOEKIHMHU CKOPOCTH, MPOEKIUH
NIEpEMEILEHUs], IyTH, KOOpAUHATBI IPM PABHOMEPHOM IPSAMOJMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJIMHATBHI Tejla OT BPEMEHU B CiIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JBUKECHHUS:
2
Se(f)=vp =i+ ay* ;
@opmyapl UIsl NPOEKUUM NEPEMELICHMs], NMPOEKIUH CKOPOCTH W IPOEKIHH
YCKOPEHUS [IPU PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUU:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUIsI HPOEKIMU YCKOPEHHs, NPOEKLUU
CKOPOCTH, NPOEKIMM IEepeMEUICHUs, KOOpPAUHATBI IIPM PaBHOYCKOPEHHOM
MIPSIMOJIMHEVMHOM JBH>KEHUN
1.5 CBobGonnoe manenue. Popmysbl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tela IO

BCpPTUKAIN (I[BI/DKGHI/IG TCJIa BHHU3 WM BBEPX OTHOCUTCIIBHO IMIOBCPXHOCTHU

3emnu). I'paduku 3aBUCHMOCTH OT BpeMEHH JJsi NPOEKIUU YCKOPEHMs,




INPOCKIUU CKOpPOCTH MW KOOPAWUHATHI IIpHU CBO6OI[HOM naacHuM TCjaa 110

BEPTUKAIH

CkopocTh paBHOMEPHOIO JIBJKEHHUS Tejaa IO OKpyxHoctu. Hampasnenue
CKOPOCTH.
dopmyna A7 BBIYHCICHUS CKOPOCTH 4Yepe3 paanyC OKPYKHOCTH M TIEPUOJ
oOpareHus:

2R

T

LlenTpocTpemuTenbHOE  yCKOpeHHe. HampaBieHwe LEHTPOCTPEMHUTEIEHOTO

yckopenusi. Dopmyra st BBIYHCIECHUS YCKOPEHHUS:

1.6
2
P L
R
dopmyiia, CBA3BIBAIONIAS IEPUOJ] M YACTOTY OOpaIEeHUs:
V= 1
T
Macca. [1notHOoCcTh BemecTa. @opmyna A1 BBIYUCIEHHS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BektopHas puznueckas BenuynHa. CIoKEHUE CHIT
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHarpaBiaeHHOCTh BEKTOpa YCKOPEHHUS Tejla M BEKTOPa CHJIbI, ICUCTBYIOIICH HA

TCII0

Bzaumoneitcteue ten. Tpernii 3akoH HeroToHa:

Fy g ==F s

1.12

Tpenue mokost U TpeHue cKoabxkeHus. DopMyiia sl BEIUUCICHUS MOIYJISL CUJIBI

TPCHUA CKOJILKCHUS:




1.13

Hedpopmarnus Tena. Ynpyrue U Heynpyrue aepopMmanuu. 3aKoH YIPYyroiu

nedopmarun (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

Hly - 14
R>
Cuna TsxecTu. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
dopmyna a7 BEIYUCICHUS CHITBI TSDKECTH BOJIM3H moBepxHocTH 3emnu: F = mg.
JBuxenue mianet Bokpyr Connua. [lepas kocMuueckasi CKOpPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIMYnHa.
pP=mi

I/IMHYJ'IBC cUCTeMBI Tel. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3akoH COXpaHCHUS UMITYJIbCa JJIs1 3aMKHyTOI>'I CHUCTEMBI TCII:
D=0, +im, U, =const

PeakTuBHOE NBMXKEHUE

1.17

Mexanudeckas padora. @opmyria 1Jisi BHIYUCICHUS pa0OThI CHUJIBI:

A=Fscosct

MexaHu4deckas MOIIHOCTb:

1.18

Kunernueckas u NMOTCHLUAJIbHAA SHCPIUs. CDopMyna JJIs1 BBIYHUCJICHUA

KUHETHUYECKON SHEPIUU:

mu”~
=2
2

TeopeMa 0 KHHETHUYECKOMH OHCPI'UH. (I)opMlea JIJISI BBIYUCIICHUS MTOTEHIIUAIBLHOM




OHCPIuu TCjia, IOJHATOIO

HaJ 3eMIen:

E,= mgh

Mexanndeckas OHCPTUA:

E=E.+E p
119 3aKOH COXpaHEHUs MEXaHUYEeCKOHM 3Heprun. @opMyia JijIsl 3aKOHA COXPAHEHUS
MEXaHWYECKOM PHEPTUU B OTCYTCTBHE CHII TpeHUs: E = const.
[IpeBpanieHne MexaHMUYECKOW SHEPTUU NPU HAJTUYUH CHIIBI TPEHHUS.
[IpocTbie MeXaHU3MBI. «30J10TOE PABUIIO» MEXAHUKHU.
Poryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20 -
[MoasuxubIi 1 HeoABUXKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,
T] E ‘tjﬂMESE&H
“‘?'SE.IPEHEEEI&H
JlaBiieHne TBEPOTO TENa.
@®opMy:a 1751 BBIYUCICHUS 1aBJICHUsI TBEPIOTO Tena:
_F
B= 5
191 JlaBnenue ra3za. ATMOChEpHOE JTaBIICHUE.
' I'mppocTtaTueckoe 1aBlieHUE BHYTPH KUIKOCTH.
®opmya 115l BBIYUCIICHUS JIaBJICHUS BHYTPHU KUJAKOCTH:
P=Pgh+Pn,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna Uisi ONPENEICHHUS BBITAJIKUBAIOUIEH CHUJIBI,
JEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTh WIIH ras:
1.23

F_—"-_IIL. =ng

Vcaopue miapanus teaa. [lnaBanue CYJOB 1 BO3AYXOILIAaBAHUEC




1.24

MexaHndeckue KoyieOaHMs. AMHJ’II/ITy,Z[a, nepuoa MW 4YacToTa KOJIEOAHHUH.

®dopmyJia, CBSI3bIBAIOLIAs YACTOTY U NEPUOJ] KOJICOaHUA:

1.25

MareMathueckuii ¥ INpPYyKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu Impu

KOJIe0aTEeILbHOM IBIKECHUH

1.26

3aryxaromue koneOanus. BeiHyxieHHble KoieOanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO,I[OJ'II)HBIC N TIOIICPCUYHBIC BOJIHEI. ,Z[J'H/IHa BOJIHbI U

CKOPOCTD pacCIpoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3ByK. FpOMKOCTB U BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOfI BOJIHBI Ha I'paHUIC

nByx cpen. Madpa3Byk u ynbTpa3ByK

1.29

Ipakmuueckue pabomul

W3mepenune cpenHell MIOTHOCTH BEUIECTBA; apXUMEIOBON CHIIBI; KECTKOCTH
NPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKEHUsS; pabOThl CHIIBI TPEHMS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHsSI OpycKa MO0 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUs: OpycKa Mpu IBUKCHHHM IO HAKIOHHOW TIJIOCKOCTH; YacTOTHI H
nepuoaa KoneOaHnii MaTEMaTHYECKOTO MasgTHUKa, 4YaCTOTbl HW TICPUOJA
Koje0aHui MPYyKMHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIET0 Ha pPhIYar;
paboThl CWJIBl YHPYrOoCTH MPHU TOABEME Tpy3a C IMOMOIIBI HEMOJABHXHOTO
6510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU NOIBEME Ipy3a ¢ MOMOIIBIO TOJBUAKHOTO
61oka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOH CHUJIIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIECH CHUJIIBI
OT MACCBHI TCJia; CUJIbI TPCHUSA CKOJIBKCHHA OT CHUJIBI HOPpMAJIbHOI'O JaBJICHHUA U OT
polla TOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOUIEH B MpYy>XKUHE, OT CTENEHH
nedopMaIuy MpYy>KUHBI, YCKOPEHUST Opycka OT yIia HaKJIOHA HAIMPaBIISIONICH;
nepuoza (4acToTbl) KoseOaHUIl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHoa
KoJIeOaHU TMPYKMHHOTO MAasTHHUKA OT MAacChl Tpy3a M KECTKOCTH NPY>KUHBI;
WCCTIEIOBAaHNE HE3aBHCHUMOCTH TEpUOAa KOJICOAHWW HUTSHOTO MAasSTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUS paBHOBCCHUS pblvara

1.30

Qusuueckue sAGNeHUA 6 Npupode: TPUMEPbl JBWXKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMM B KMBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHMSI B IPUPOJIE U

TCXHUKC, TPWJIHBBI W OTJIIMBBI, ABHXXCHUC IIJIAHCT ConHeyHoH CHUCTCMBI,




PEaKTUBHOE IBWKCHHME JKUBBIX OPIaHU3MOB, PblYard B TEJIE YEJIOBEKA, BIUIHUE
aTMOC(EepHOrO JaBJICHUS HA JXUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPUSATHE

3BYKOB XMBOTHBIMH, 3EMIICTPSACCHUC, celicMUUecKue BOJIHBI, HYHaMH, 3XO

1.31

Texuuueckue ycmpoticmea: CHUUAOMETpP, NAaTUMKU TOJIOKEHUS, PACCTOSHUS U
YCKOPCHUSA, AUHAMOMCTpP, IM[MOAUIMIIHUKH, PAKCTHI, pbIyar, HOHBH)KHLIﬁ )41
H€HOJ1BH)KHBII71 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IPOCTBIC MCXAaHU3MBbI B 6I)ITy,
COOOIIAIOIIUECS COCYABl, YCTPOWCTBO BOAOMPOBOJAA, THAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,

HCIIOJIb30BAHUC YJIbTPA3BYKa B 6BITy 1 TCXHHUKC

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUs
2.1 BemiecTBa. Mojenu TBEPAOTo, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdHble Tena
25 JIBiwkeHne dacTull BemiecTBa. CBsA3b CKOPOCTH JBWXKEHHUS YacTUIl C
' Temreparypoil. bpoyHoBckoe nBmkenue, nuddysus
23 CMaumnBaHue U KalWUISIPHBIE SBJICHUS
24 TennoBoe paciiupeHue u cxarue
2.5 TennoBoe paBHOBECHE
Y Buytpennsas sHeprus. PaGota u Temonepenada Kak crnocoObl M3MEHEHUS
' BHYTpPEHHEN SHEPIUH
2.7 Bunel Temnonepenayn: TENIONPOBOJHOCTh, KOHBEKLUS, U3ITyUEHHE
HarpeBanue wu oxnaxneHue T1en. KoaudecTBO — TEIUIOTBHL. Y I€bHAs
TEMI0EMKOCTB:
2.8 ; .
QO=cm\t,—1,)
3aKOH COXpaHEHUsS PHEPrHMM B TEIUIOBBIX MpOIEcCax. YPaBHEHHE TEIUIOBOTO
Oananca:
2.9
Q1 _Qz +..=0
Hcnapenne un xonaeHcauus. V3meHeHuWE BHYTPEHHEH SHEPIMM B IIpoOLiECCe
510 ucnapeHus W KoHAeHcanuu. KumneHue IKMIKOCTH. YJenpHas Temiora
. napooOpazoBanus: L = O/m
2.11 BrnaxxHocTs BO3ayxa




2.12

[InaBnenne wu Kpucrajumsauusa. VI3MeHeHHEe BHYTPEHHEH OJHEpPIMM IIpH

IUIABJICHUU U KpUCTAJIJIU3alllH. YILGJ'IBHELH TCIJIOTA IIJIaBJICHHUA:

,_ 9

_,f'.h:_
m

2.13

BryTpeHHss sHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIUIOTA CrOPaHUs TOIUIMBA!

q=0/m

2.14

[Tpuntumner padoTs! TermnoBbix Asurareneid. KI1J[ TermmoBoro npurarens

2.15

Ipaxmuyeckue pabomuol

N3mepenune yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (PUKCUPOBAHHOM
Maccpl, B KOTOPYIO OIyII€H HAarpeTblii IWIMHAP; KOJWYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM LWIMHIPOM, IOCJIE€ OMYCKaHHs €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCUTEJIBHOM BIIQXXHOCTU BO3JyXa; YJENbHOM TEIUIOTHI
wiaBieHus Jspga. HcecienoBaHue HW3MEHEHHs TeMIepaTypbl BOABI  NIPU
Pa3IMYHBIX YCIOBMSX; SIBICHHS TEIJIOOOMEHa MpPU CMEIIUBAHUU XOJOIHOU M

ropsiuei BOJbI; Mpoliecca UCapeHUs

2.16

Duszuueckue s61eHUS 8 npupode: MOBCPXHOCTHOC HATSXKCHUC W KAIIWJIJIAPHBIC
SABJICHUA B IIPUPOAC, KPHUCTAJUIbI B IIPUPOAC, HU3JTYUCHHC COJ'IHI_[a, 3aMCp3aHUC

BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KauWIISPbl, IPUMEPHI UCIOIb30BaHUs KPUCTAILIOB,
AKHUJIKOCTHBI TEPMOMETp, JaTYMK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUIEHUS
JIOMOB, TUTPOMETpBI, NICUXPOMETP, MapoBasi TypOMHA, JBUTATENIb BHYTPEHHEIO

CTOpaHHUsI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpu3anus Tei. J{Ba Buaa 3JIeKTPUYECKUX 3apsI0B

3.2

Bzaumoneiictre 3apskeHHBIX Tedl. 3akoH Kynona

33

3aKoH COXpaHCHUA IJICKTPHUICCKOI'O 3apAaaa

3.4

QHGKTPI/ILICCKOe I10JIC. HaHpH)KéHHOCTB OJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_II/IH

CYNEPIIO3UIINH JIEKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snextpruyeckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOTO I0Jid Ha

QJICKTPHUYCCKUC 3apAIbI. HpOBOI[HI/IKI/I H JUDJICKTPUKHU




ITocTrosHHEBIH 3HeKTpI/I‘I€CKI/II71 TOK. I[eﬁCTBHH QJICKTPHUYCCKOI'0 TOKaA. Cuma Toxa.

Hanpsixenne.
3.6 I=q/t,U=A4/4

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
13 3akon Oma jyuist yuacTtka snekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapamiensHOE COeIMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U,:I=I+1;R=—.
-7 B 2

CwMeranHpie COSTMHEHHS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTH 25ekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenua:

7

3.11 p=I"-R-t
312 OneiT Dpcrega. MarHuTHoe moJie MPSAMOrOo MPOBOJHUKA C TOKOM. JIluHUU

MarHUTHOW WMHIYKIIUH
313 MarsnuTHOEe 1OJN€ TIOCTOSIHHOTO MarHuta. B3auMoaeicTBUE MOCTOSHHBIX

MarHuTOB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 OmnsiTel @apanes. SABnenHue 3neKTpoMarHuTHON MHAYyKuuu. [lpasuio Jlenna
3.16 Ipaxmuueckue pabomuol

I/ISMepeHI/Ie QJICKTPUYICCKOI'O COIIPOTUBJICHUA peE3UCTOPA, MOIIHOCTH
QJICKTPHUYCCKOI'O TOKA, paGOTLI SJICKTPUYICCKOT'O TOKA.

HCCJ’IG}IOB&HHG 3aBUCUMOCTH CHJIBI TOKd, BO3HHUKAIOLOICTO B TIPOBOJHHKE
(pe3I/ICTOpr, naMnqua), OT HAIIPsPKCHUS Ha KOHIAX MPOBOAHUKA, 3aBUCUMOCTH

COIMPOTUBJICHUA OT AJIMHBI NPOBOAHHKA, INIOMIAAW €ro MoncepCYHOro CCUCHUA 1




YAEIBHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBuia sl SJIEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEA0BATEIBHOM
COCMHEHUU IIPOBOJHUKOB; IpaBWIa I CUJIbl JJIEKTPUYECKOTO TOKa IIpU

napaJjiyieJIbHOM COCANHCHUU IIPOBOJHHUKOB (pCBI/ICTOPBI )51 HaMl'IO‘-IKa)

Qusuueckue s61eHUs 6 Npupoode: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIE 3eMJTH, Apeid MotocoB,
POJIb MAarHUTHOTO TIOJISI JJIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: SIEKTPOCKON, aMIEpMETp, BOJBTMETP, PEOCTarT,
CYETUMK  DJICKTPHUYECKOW  DHEPTUH,  DJIEKTPOOCBETUTEIbHBIE  TPHOOPHI,
3.18 HarpeBaTeNbHbIE AIIEKTPOTIPUOOPHI (mpumeps), ANEKTPUIECKHE
MPEAOXPAHUTENIN, JJICKTPOMATHUT, JJICKTPOJBHUraTeldb IOCTOSHHOTO TOKa,
TeHEPaTOpP MOCTOSHHOTO TOKA
3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKkana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JlyueBast monienb cBeta. [IpsiMosnHeiHOe pacpoCTpaHeHHe CBETa
3.21 3akoH oTpaxkeHus cBeta. [1nockoe 3epkano
3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHHUS CBETa
3.23 Jucnepcus ceera
394 Jlunza. Xox nyueit B nun3ze. POKyCHOE paccTossHME JUH3bI. OnThueckas cuiia
' ymH3eL: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mprudopsI
Ilpakmuueckue pabomol
#H#HPar##l13MepeHre ONTUYECKOM CHUJIBI COOMpAromiel JIMH3bI, (OKYCHOTO
paccTosiHusI cOOMparoIIel JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MEpPOB MpeaMeTa U
M300paxeHusi, KOrja MpeAMET PacIoNioKeH B TBOMHOM (oKyce), MOKa3aTes
3.26 MIPEIOMJIEHUS CTEKIIA.
#i#HPar#H#llccnenoBanue CBOWMCTBA M300pa)XKEHHsI, MOJYYEHHOTO C MOMOIIBIO
coOuparomieil JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHHS IBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja IMPEJIOMJICHUS CBETOBOTO Jiyda OT yIjla TMajcHHUS Ha
TPaHUIE «BO3IYX — CTEKIIO»
327 Quzuueckue saenenuss 6 npupooe: 3armenuss Connua u JlyHsl, 1BeTa Ted,
' ONTHYECKHE sABJICHUS B aTMOocdepe (1iBeT Heba, pedpakius, pamxyra, MUPax)
398 Texnuueckue ycmpouicmea: OYKH, TIEPUCKOIN, (HOTOAIIapaT, ONTHYECKHE
. CBETOBOJIBI
4 KBAHTOBBIE SABJIEHU A




PannoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacnaza

4.2 OmnsiTel Pesepdopaa mo paccesnuto ansga-vactu. [lnanerapaas Moaens atoma

43 CocraB aromHoro spa. M3oTomnbl

4.4 [Tepuon monypacmnajga aTOMHBIX sIIEp

4.5 S nepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI
Qusuueckue sA6NeHUs 6 npupode: E€CTECTBEHHbIM paJHMOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE H3JIyY€HUE NPHUPOJIHBIX MHUHEPAJIOB,
NeficTBHE paJiMOAaKTUBHBIX W3JTyUYE€HUN Ha OpraHUu3M YesloBeKa

47 Texuuueckue ycmpoticmea: CUEKTPOCKON, MHAWBHUIYabHBIM 103UMETp, Kamepa

BI/IHLCOHa, AACPHAd SHECPIreTUKa




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI UIAA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






