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MHOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IOJOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denaepalbHOM pabdodeil MporpamMMbI
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa30BaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUN U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takke ¢ yderoM denaepalibHON pabdodeil MporpamMMbI
BOCITUTAHUS U KOHIIEIIIMHU MTPernoiaBaHus ydeOHoro npeamera « Duzmkay.

Copnepxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYalOIIMXCA M OPraHU3aLUI0 H3yYEHHUS
bu3NKK Ha JEeATEeILHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4eOHOTO npeamera B peanuzainuu tpedboannit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)K€ MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 1o (u3uKe ycTaHABIMBAEeT paclupelesieHue y4eOHOTO
MaTepuasia To rojaMm oOydyeHus (MO KiaccaM), MpejiaraeT MTPUMEPHYIO
MOCJIEIOBATEIbHOCTh H3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHSA
MPEAMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIMXCsl.

[Iporpamma no ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEIMETY.

duznka SBIAETCS CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHbI JIEKaT B OCHOBE
MPOIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOrHeld, acTpoOHOMHUEH U
¢usnueckoil reorpadueii, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MHUpa, TMPEIOCTaBIsIeT HanbOonee SCHbIe OoOpaslbl NPUMEHEHUS HAyYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 riIaBHBIX 3a7a4 (PU3MYECKOT0 00pa30BaHUsl B CTPYKTypE OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOU T'PAaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TPENIOIAraeT OBJAJACHUE
CJIEIYIOIMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOUUMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC U UCIIOJb30BATh HAYYHBIC TOKA3aTCIIbLCTBA
JJIA TIOJIYYCHHA BBIBOOOBY.

[enu wm3yueHuss (U3MKH HA YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
oTmpeseNieHbl B KOHIEMIMHM MpernojaBaHus yuyeOHoro mpenmera «DPusuka» B
oOpa3oBaTeNnbHBIX OpraHu3anusx Poccuiickoii ®Demepanuu, peaTu3yrOIIUX
OCHOBHBIE 00111e00pa30BaTEIbHBIC TPOTPAMMEI.

Lenu nzydenust GU3UKu:

nprOOpeTEeHNUEe MHTEpeca M CTPEMJICHHS] OOYYaIOIIMUXCS K HAYYHOMY
W3YYCHUIO MPUPOJABI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEJICTaBICHUM O HaydHOM METOJIe¢ IMO3HAHUS U
dopMupOBaHHE HCCIAEAOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIMM
SBIICHUSIM;

(opMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHUSI KaK pe3ysbTaTa HU3y4CHHs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
(opMupOBaHrE NPEACTABICHUNA O POJIU (PU3UKU Ui Pa3BUTHUS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE MPEICTAaBICHUH O BO3MOXKHBIX cdepax  Oyayumien
npo¢heCCUOHATIBHON IEATENbHOCTH, CBI3aHHOM ¢ (PU3UKOI, MOATOTOBKA
K JaJIbHeHIIeMy OOyU€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTmwkeHre ITHX IIEJIe MporpamMMbl 1o (PU3MKE Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

NpuoOpeTeHUe 3HAaHUW O JUCKPETHOM CTPOCHHMHM BEIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX;

MPUOOpPETECHUE YMEHUN OMUCKHIBATh U OOBSICHATH (PU3UUECKUE SIBICHUS
C UCIOJIb30BaHUEM TMOJTYyUYCHHBIX 3HAHUH;

OCBOEHHE METOJIOB pEIICHUS MPOCTEHIINX PACUYETHBIX 3aJad C
HCIIOJIb30BaHUEM bu3nIecKux MOJENEN, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUM HaONIOAaTh NPUPOJHBIC SBJICHUS M BBIMOJHATH
OTIBITHI, JTAOOPATOPHBIE PA0OTHI M AKCIIEPUMEHTAIIbHBIC MCCIICI0BaHUS
C UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOCHHE TMpHUEMOB paboTel ¢ uHpopMmaruerdn  (U3HNIECKOTOo
COJIep>KaHMsl, BKIIIOYas MH(OPMALMI0 O COBPEMEHHBIX JOCTHKEHHUSIX
bU3UKH, aHAJIN3 U KPUTHYECKOE OIIEHUBaHUE WH(DOpMaIINH;



e 3HAaKOMCTBO cO cdepamMu npodecCHOHANBHOW  JIEATENBbHOCTH,
CBS3aHHBIMM C  (U3UKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBaHHBIMU Ha JIOCTIKEHUAX (PU3NYECKON HAYKH.

OO1iee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Y4eHUs (PU3HKK Ha
06a3zoBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/CN0), B 8
Kiacce — 68 yacoB (2 waca B Henenmo), B 9 kmacce — 102 yaca (3 yaca B
HEJICJIO).

[Ipenmnaraemslii B mporpamme 1o (usuke mnepeyeHp JabopaTOpHBIX padoT
U OIBITOB SBJSETCS PEKOMEHJATENIbHBIM, YUYMTENb JENAaeT BBIOOp IHpu
MPOBEJCHUH JIA0OPATOPHBIX PabOT W OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM  00ydYaroluXcsl, CINHCKa O3KCHEPUMEHTAIBHBIX  3aJaHHI,
IpeiaraéMpIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa 10 (pU3HKeE.



COIEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY:KaOLIero Mupa.

®usuka — Hayka o mpupoze. SBieHus npupoapl. OU3NUECKUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznveckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [TorpemHocTs n3Mepennit MexryHapoaHas CUCTeMa eIUHUIIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH H3Y4alOT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJ MO3HAHUs: HAOIIOJIEHHE, MMOCTAHOBKA HAYYHOTO
BOINPOCA, BBIJIBUKEHUE THUIIOTE3, OHKCIHEPUMEHT MO TIPOBEPKE THUIOTE3,
oObsicHeHHe HaoOmogaeMoro siBieHus. OnucaHue (U3MYECKUX SIBICHUM C
IIOMOILIBIO MOJIEIIEN

Jlemoncmpayuu.

1. MexaHW4YecKHe, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue mpuOOPHI U OpoLeIypa NPsIMBIX U3MEPEHUM aHAJIOTOBBIM
U 1IUGPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue 1EHBI IeICHUs IKaIbl U3MEPUTEIBHOr0 Mpudopa.

2. H3mepenue paccTosIHUN.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MabIX TeEl.

5. M3mepeHue Temreparypsl MpU MOMOIIM KUAKOCTHOTO TEPMOMETpa U

JaTYuKa TeMIepaTyphl.

6. IlpoBenenue ucciaeaoBaHMs O NPOBEPKE TMIIOTE3bI: JATbHOCTh MOJIETA
Iapyka, MYyIMIEHHOTO TOPU30HTAJIBHO, TE€M OOJbINe, 4YeM OoJibie
BBICOTA ITyCKA.

IlepBoHayajibHbIE CBEJIEHUS 0 CTPOCHUM BellecTBA.

CtpoeHue BemiecTBa: aToOMbl W MOJICKYJBI, UX pa3Mepbl. OTMbITHI,
JI0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBr>kenue dyacTtull BemiecTBa. (CBA3b CKOPOCTU JBHXKEHHUS YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmopaeiicTBue yacTuiy
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPJIbIX (KPUCTATMYECKUX ) Tel. B3aUMOCBS3b MEXK Y CBOMCTBAMU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M HX AaTOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
OcoOeHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.



JHemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKEHHSI.

2. Habmonenue nuddysumn.

3. HaGOmiomenue  siBneHWU, OOBICHSIOMUXCS  MPUTSHKCHUEM WA

OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM PSAOB (C  HMCHOJIb30BAaHUEM

dororpaduii).

2. OmnbITHI 10 HAOJIIOICHHUIO TEMIOBOTO PACIIMPEHUS ra30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

JABuKeHMe U B3aMMOIeCTBHE TeJl.

Mexannueckoe ABHKEeHHWE. PaBHOMEpPHOE M HEPABHOMEPHOE [IBUYKCHHE.
Cxopoctb. Cpeansisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKCHUU. Pacuer mytu u
BPEMEHHU JIBUKECHUS.

SBneHne uHEpUUHU. 3aKOH MHEPLUU. B3auMoaeicTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTH JBIKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHHUILIE
o0beMa BEIECTBA.

Cuia kak XxapakTepucTuka B3auMozeicTsus Ten. Cuia ynpyrocTu U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOUIBIO JUHAMOMETpPA. SBJIECHHUE TATOTEHUS U CUiIa
TsokecTd. Chila TsDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeecomocTs.
CioxxeHue cuil, HaIlpaBJICHHBIX MO OAHOM MpsMoi. PaBHOIEWCTBYIOIIAsA CUIL.
Cuna tpenns. TpeHHe CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NpUPOAE H
TE€XHUKE.

Jlemoncmpayuu.

HaGnroneHue MexaHM4ecKoro IBM>KEHHUS Tela.
N3mepenre ckopoCcTr NPSIMOTMHEUHOTO JIBUKEHHUS.
HaGnronenue siBneHust MHEPITUU.

CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEIL.
. CnokeHue cuJl, HalpaBJICHHBIX 11O OJJTHOW MPSMOM.
Jlabopamopnvie pabomul u onvimol.
1. OmpenenieHHEe CKOPOCTH PAaBHOMEPHOIO JIBWJKEHMs (IIapvka B
KHUJIKOCTHU, MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWMJIS U TaK Jajiee).
2. OmnpepeneHue cpeHE CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HabmoneHne u3MeHEHUs: CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5
6

3. OmnpezaeneHue MIOTHOCTH TBEPAOTO Tea.



4. OmBITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTshKeHUs (aedopmaliimn)
NPYKUHBI OT TPUIIOKEHHOU CHIIBI.
5. ONbIThL, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKECHUS
OT Beca TeJia U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.
JlaByieHue TBEPABIX TeJI, >KUAKOCTEH U ra3os.

Hanenue. CrnocoObl yMEHBIICHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
raza. 3aBUCHMMOCTh JaBJEHUs Tra3a OT o0beMa, Temieparypsl. llepenaua
JABJICHUSI TBEPABIMU TEJIaMHU, >KUAKOCTAMH U Ta3zaMu. 3akoH [lackains.
[THeBMaTHYECKHE MAIIMHBL. 3aBUCHUMOCTh JABJICHUS XUIAKOCTH OT TIyOWHBI.
['unpoctatuueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmMmochepHoe naBieHue. [IpruurHbl CylecTBOBaHUS
BO3AyIIHON 00o0ouku 3emiu. OnbiT Toppudennu. M3amepenne atMocdepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOTo TaBJICHHUS.

JleficTBMEe KUAKOCTA W Tra3a Ha MOTPY)KEHHOE B HUX TeJO.
BreirankuBaromas (apxumesnoBa) cwia. 3akoH Apxumena. [lmaBanue Tern.
BosnyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua qaBieHUs! )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBeHue neicTBUS aTMOC(PEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHUJIBI OT 00bEMa MOTPYKEHHON YaCTH

TeJa U MIIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BHITATKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YClOBME TIUIaBaHWS TeJ: I[UIABAHUE WM TOTPYKEHUE TEea B
3aBUCHUMOCTH OT COOTHOIIEHUS IIJIOTHOCTEH Tesa U KUIKOCTH.

o vk wnN e

~

Jlabopamopnsie pabomul u onvimol.

1. HccnemoBanne 3aBUCUMOCTH Beca Tejla B BOJe OT O00bEMa
IIOIPY>KEHHOM B JKUIAKOCTb YaCTH TeJIa.

2. OmnpenenieHWEe BBITAJKUBAIOMICH CHUJIbI, JCHCTBYIOIIEH Ha Telo,
HOrpyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBMCUMOCTH BBITAJIKHABAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B )XUIKOCTH, OT MACCHI TeJa.



4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUIIBL,
JNEHUCTBYIOIIEH Ha TeI0 B JKUJAKOCTH, OT 00BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
ONpEeNEIICHUE €€ TPY30MOABEMHOCTH.

PaGoTra 1 MOIIHOCTb. JHEPruUs.

Mexannueckas paboTta. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mpaBujia paBHOBECHS phldyara K OJIOKY.
«3osoroe mpaBuio» MexaHuku. KosadduiueHt nonaeznoro newctsus (naunee —
KIIJT) mpocthix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas »Heprus. KuHeTmdyeckas W MOTEHIMAlIbHAs DSHEPTHs.
[IpeBpamieHre OAHOTO BHUJA MEXAHWYECKOM OHHEPrud B JAPYrod. 3aKoH
COXpPAHEHUS SHEPTHHU B MEXaHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBMKECHUU

T€Ja N0 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.
3. Hzmepenue KII/I HaKITOHHOM MIJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.
8 KUIIACC

TenJioBble SIBJIEHHUS.

OCHOBHBIE€ TOJIOKEHUSI MOJIEKYJSAPHO-KUHETUYECKON TEOPUHM CTPOCHHUS
BelmiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopaenu TBEPAOro, *KUIKOTO W Ta3000pa3HOTO COCTOSIHUMM BEIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUJIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.
CmaurBaHHE M KanWJUISIpHBIE ABICHUS. TEnaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMHEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
yactull. BHyTpennsss sHeprus. CriocoObl W3MEHEHHs] BHYTPEHHEH JSHEPTUH:
Terionepenaya U coBepuieHne  paboTHI. Bunslr  teruonepenaun:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIYYEHHE.

KomnuecTBo TEILIOTHL. Y AeabHAs TEMI0EMKOCTD BelleCTBA. Tem1o00MeH U
TEMJIOBOE paBHOBeCHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBmenue wu



OTBEp/IeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIeNbHAas TEIJIOTa IUIaBJICHUS.
[TapooGpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. YenpHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATYypbl KHUIIEHHS OT aTMOC(EPHOTO

JABJICHMUSL.
BiaxxHoCTh BO31YyXA.
OHeprus TOIIMBA. Y JeNIbHAs TEIUIOTA CTOPAHUS.
[Mpunuuner pabotsl TeroBbix asuratenei KIIJ[ temmoBoro nBuratens.
TennoBple ABUraTENM U 3aIATA OKPYKAIOIIEH CPEJIBI.
3aKOH COXPAaHEHMsI U PEBPALIEHUS IHEPTUU B TEIIOBBIX MPOLECCAX.
Jemoncmpayuu.

1.

2
3
4.
5

o N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO JIBHKECHHSI.

Habmronenune nuddysumn.

HaOntonenue siBieHU CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
Hab6nronenue TemioBoro pacumpeHus Ted.

N3meHenue naBieHus ra3a mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIaXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bue! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUH pabOTHhI.

HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmronenne xuneuus.

HaOmnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Mojenu TeIIOBBIX JBUTaTelIeH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbIThl IO HAOJIIOICHHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre qaBiaeHUS BO3yXa B 0aJUIOHE MITIPHIIA.

OnbIThl, 1E€MOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJIEHHUS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

IIpoBepka rHIOTE3bl JHMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphl.
HaOnronenne w3MeHeHHs BHYTPEHHEW JHEpPruM Teja B pe3yJibTare
Teryionepeaay U padboThl BHEUTHUX CHJI.

UccnenoBanue siBjaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW MpH
TeII000MEHE C HarpeThIM METAUIMYECKUM LIHJIMHIPOM.

10. OnpenenieHre yaeabHON TEITOEMKOCTH BEIIECTBRA.

11. MccnenoBanue npolecca HCapeHusl.

12. OnpenesieHue OTHOCUTENIbHOM BIIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaeabHOM TeTUIOTHI IJIaBJICHUS JIbJA.

JJleKTpUYecKre U MATHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba poja siaeKkTpuuecKkux 3apsiioB. BzaumoneiicTBue
3apspkeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aWMOJICHCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro nois. [Ipuaiun
CYHEPHO3ULINU JICKTPUUECKUX TOJICH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenmn »iekTpudecknx 3apsAaoB. OJINEMEHTAPHBIA  AJIEKTPUYECKUU
3apsin. Ctpoenne aroma. [IpOBOAHWKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HNcTouHrKku MOCTOSTHHOTO TOKa. JIEMCTBUSI 3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiaa TokKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma nns ywactka nenu. [locnemoBarenbHOoe W TMapaieIbHOE COCAMHEHHE
MIPOBOIHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH J[xoyns—Jlenua.
DNEeKTpUYECKUe 1EeNu M TMOTPEOUTENN JIIEKTPUUECKOW OHHEPruu B OBITY.
KopoTtkoe 3aMbikaHue.

[TocTossHHBIE MarHuThl. B3auMoAeHCTBHME TOCTOSIHHBIX  MAarHUTOB.
MarauTtHoe mnose. MarHuTHoe moJjie 3eMJIM M €ro 3HA4YeHWe s KU3HU Ha
3emze. OnbIT Opcrega. MarHuTHOE MOJIe 3JIEKTpUYECKOro Toka. [Iprumenenue
AJIEKTPOMArHUTOB B TE€XHHUKE. J[eliCTBME MAarHMTHOrO MOJs HAa MPOBOJHHK C
TOKOM. DIEKTPOJIBUTATENb MTOCTOSTHHOTO TOKa. Hcnonws3oBanue
AJIEKTPOJABUTATEINIEN B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS DSJICKTPUYECCKOW DHEPTHUH.
DNEKTPOCTAHITMHN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poja 3JEKTpUUECKHX 3apSIOB U B3aUMOJICVCTBHUE 3apsKEHHBIX

TeJL.



W P N U AW

25.

Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAS] HHAYKIHS.

3aKOH COXPAHEHMS JEKTPUUECKHUX 3aPSI0B.
[IpOoBONHUKY U JUBTIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKHI TOK B JKHUJIKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

["a30BbI1H pa3psia.

HN3mepenune cuipl Toka aMIepMETPOM.

N3mepenue 3JIeKTpUYeCcKOro HanpsHKeHUsI BOJIbTMETPOM.

Peocrar u marazuH CONpOTUBIECHUN.

B3anMopaeiicTBHE TTOCTOSHHBIX MAarHUTOB.

MoaenupoBaHUE HEBO3MOKHOCTH PA3JICIICHUS TTOJFOCOB MArHUTA.
MoaenupoBaHHe MATHUTHBIX MOJIEH MIOCTOSSHHBIX MArHUTOB.
OmneIT Dpcrena.

MarHuTtHOE 1oje ToKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW MHTYKIIHH.

OmnebiTel @apanes.

3aBUCUMOCTh HANPaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HMKHOBCHHUSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

OnpITel 1O HAOMIOACHUIO JIJIEKTPHU3ALUU Tell MUHAYKIUEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS AJIEKTPUYECKOrO TOJS Ha IMPOBOJHHUKU M
TURJIEKTPUKHU.

C6opka u mpoBepka pabOoThI JIEKTPUUECKOH LETTH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb ANEKTPUUECKOTrO
COMNPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAH MONEPEYHOTro
CEYEeHMS U MaTepuaa.



8. HpOBepKa ImpaBujia CJIOKCHHUA HaHp}I)KeHHﬁ IIpu MOoCJICAOBATCIIBHOM
COCINHCHUU ABYX PC3UCTOPOB.
9. HpOBCpKa ImpaBujia JJisi CHAJIbI TOKa IIPH HapalICJIbBHOM COCAMHCHHUN

PE3UCTOPOB.

10. Onpenenenne pabOTHl  AIEKTPUUYECKOTO TOKA, HMIYIIETO 4epes
pe3ucTop.

11. OmpeiesiecHne MONTHOCTH DJIEKTPUYECKOTO TOKA, BBIICIIEMOW Ha
pesucTope.

12. MccnepoBanye 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Yepe3 JJAMIIOUKY, OT
HaIpPsDKEHUS Ha HE.

13. Onpenenenne KII/] HarpeBarens.

14. UccnepoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOTO TOJs TMOCTOSHHBIX MAarHUTOB THIpU  HX
O0OBEIMHEHUU U Pa3JICIICHUH.

16. MccnenoBanue JEHUCTBHSI  JJEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTpEJIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KATyIIKAd C TOKOM M MarHuTa OT CWJIbl TOKA M HAlpaBJICHHUs TOKa B
KaTyIIKE.

18. MI3yueHue AeiCTBUSI MAarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3y4eHue padoThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. ONBITEL MO HCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW WHIYKIUU:
UCCJIEIOBAHNE WU3MEHEHUI 3HAUYECHMsI U HANPABJICHHS WHIYKLIHOHHOTO

TOKA.
9 KUIIACC

Mexanuyeckue siBJICHU.

Mexannueckoe nBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeiHOoe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTB Teja TP HEPABHOMEPHOM JBHKECHUU.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBoOOIHOE
nagenue. OnbITel [ annes.

PaBHOMepHOE BUKEHUE 1O OKpYXHOCTHU. [leprnoa u yactora oOpaieHus.
JIvHeHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepeii 3akoH Herotona. Bropor 3akon Herorona. Tperuin 3akoH
Herorona. [IpuHnun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMs: cujla TPEHUsSI CKOJIBKEHHS,
CUJ1a TPEHUs MTOKOS, IPYTHE BUJIBI TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TSATOTEHHs. Y CKOpeHHE CBOOOIHOTO
naneHus. JIBmxenue maHet Bokpyr CoisHua. IlepBas kocMuyeckasi CKOpPOCTb.
HesecoMocTh 1 IEperpysKH.

PaBHOBecue MmaTepuanbHOM  TOUYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIUVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexannueckass pabota U MouHOCTh. PaboTa cuil TsbKECTH, yNpyrocTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHIManbHas SHEPrus Tena, MOJHATOTO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnMambHAas DSHEPrus CKATOW TPYKUHBI.
Kunetnueckas sHeprus. TeopemMa 0 KHHETUYECKON SHEPTUN. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMYECKOro JIBHKEHHSI Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHHE NyT€W M TPACKTOPUM ABMXKEHHUS OJHOIO M TOIO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepennie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.
HaGnronenue aBMXKEHUS Tella MO0 OKPYKHOCTH.

o v kW

HaGntonieHne MexaHWYecKuX SIBJICHUHM, MNPOUCXOMAAIIUX B CHCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU
OTHOCUTEIbHO KaOMHETa (PUBUKHU.
7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJa U ICMCTBYIOIIEW HA HETO
CUJIBI.
8. HaOmromenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEIL.
N3meHnenue Beca Tea pu yCKOPEHHOM JBHKECHUM.
10. [Iepenava nMnysnbca Mpyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBaHust SHEPTUM NPU B3aUMOICHCTBUU TEll.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJEHCTBUH.
13. CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
14. HaGntogeHne peakTUBHOTO ABUKECHHUS.
15. CoxpaHeHHe MEXaHUYECKOW SHEPrUur Mpu CBOOOTHOM MaJICHUU.
16. COXpaHEHHE MEXAHUYECKOW OHEPruu NpPU JBWKEHUU Tejla O]
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnsie pabomol u onvimol.

1. KoncTpyupoBanue Tpakra Iuisl pa3roHa U JaJdbHEUIIEr0o PaBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. OmnpenesieHUe CpeHEN CKOPOCTH CKOJIBKEHUSI OpyCcKa WM JBUKCHUS
[IapyKa M0 HaKJIOHHOW IUTIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBM)KEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka TrHUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXEHHH 0Oe€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

6. MccrnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKodpPUIEeHTa TPEHUS CKOJIBKEHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

Onpenenenue padOTHl CUJIBI TPEHUS] TPU PABHOMEPHOM JIBUKEHUU
TeJla M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. OmpesienieHne  pabOThl CHIIBI YOPYTOCTH MpU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOJABMYXHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS! YHEPTHUH.

MexaHu4ecKkue KoJie0aHus ¥ BOJIHBI.

KonebarenbHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IIEpUOJI, YacTOTa, aMIUIATyda. MaTeMaTU4eCKud W NPYKUHHBIA MasTHUKU.
[IpeBparienue sHeprUM MpU KOJIEOATEITHHOM JIBUKCHUU.

3aryxatouue  kosieOaHus.  BpIHyXkJeHHble  KojeOanus.  Pe3onaHc.
Mexannueckne BoJIHbI. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHbie U
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOITHBI.

3Byk. ['poMKoOCTh 3ByKa u BhicOTa ToHA. OTpaxkeHue 3Byka. MudpasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe kosieO0aHui TENI MOJ AEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

ik W



6. AKyCTUYECKUI PE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHne 4YacTOThl W TIEpPHOJA KOJEOAHWN MaTEeMaTHYECKOTO
MasiITHUKA.

2. Ompepenenuie 4acTOThl U IEPHOJIa KOJieOaHU MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH Mepuoa KoJeOaHWl MOABEHICHHOTO K
HUTHU TPpy3a OT JJIMHBI HUTH.

4. WccnenoBaHWe 3aBUCMMOCTH MeEpHOJia KOJIEOAHWM  MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJeOaHUil Tpy3a, MOABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb MepHojia KoyieOaHui
MPY>KUHHOTO MasiTHUKA OT MAcCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOHOIO MaJICHUS.

JJIEKTPOMATHUTHOE 10JIe H JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMarHuTHbIe BOJHBI.  CBONCTBa
AJEKTpOMarHuTHhIX BOJH. [Ilkama »snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJeKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoIHOBBIE CBOKICTBA
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIEHOTO

tenedona.
CgeToBbBIE SIBJICHUS.

JlyueBas  mopenp  cBera. HMcrounwkum  cBera.  IIpsMosmHenHoe
pactipoctpanenue cBeta. 3atMmenuss Connua u Jlynel. OTpaxeHue cBeTa.
[Tnockoe 3epkaino. 3aKoH OTpaKEHHUsI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMJieHUs] cBeTa. [loiHOEe BHyTpeHHEe
oTpakeHue cBeTa. Vcrmosib30BaHWE TIOJTHOTO BHYTPEHHETO OTPaKCHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlmaza. Xom mywert B smn3e. OnTwdueckas cucTema Qoroarnmnapara,
MHUKpPOCKOTIa M Tejeckomna. ['J1a3 kak onTudeckas cucteMa. bin3opykocTh U
JATbHO30PKOCTh.

Paznoxxenue Oenoro cBera B cnekTp. OmnbiTel HpetoToHa. CroxkeHue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.



Jlemoncmpayuu.

1. IlpsamonuHeHOe pacpOCTpaHEHUE CBETA.

2. OtpaxeHue cBerTa.

3. Ilomydyenue wu300paxkeHW! B TIUIOCKOM, BOTHYTOM U BBIIYKIOM

3epKajax.

[IpenomiieHue cBeTa.

OnTuyeckuil CBETOBOJ.

Xop jtydeil B coOuparoniei JIMH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIUH3E.

[Tonyuenune n300paxeHuii ¢ TOMOIIbIO JIUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monenb riaasza.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lomyuenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIJia OTPa)KEHUs CBETOBOTIO JIyya OT yrja
MaJCHMUS.

2. HW3ydeHne xapakTepUCTHK H300paKeHHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIjla IMPEJIOMIIEHHUS CBETOBOIO Jiyda OT
yIJia najeHusl Ha TPaHULE «BO3LyX—CTEKIIO».

4. llomyueHue n300pakeHH ¢ MOMOIbIO COOUPAIOILLEH JTHH3BI.
Omnpenenenre  (OKYCHOTO  pacCTOSHUS W ONTHYECKOW  CHIIBI
coOuparomie JTMH3HI.

6. OINBITHI MO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

OnbITHl IO BOCHPUSTHIO LIBETA MPEIMETOB IIPU UX HAOIIOJEHUH Yepe3
L[BETOBbIE (DUIIBTPHI.

L ® N o v A

KBaHToBbIE fIBJICHMS.

Omnswitel Pezepdopaa u mianerapuas moaens atoma. Monens atoma bopa.
Ucnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PamnoaktuBHoCcTh. Anbda, Oera- u ramma-usnyudeHus. CtpoeHue
aToMHOro  sanapa. HyknoHHas  Mojenb  atomMHOro  simpa.  M3oTombl.
PannoaxtusHbie nipeBpaienus. [leprosa monypacnanga aTOMHBIX SAAED.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsI0BOTO U MacCOBOTO YUCEI.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3]I.

SnepHas sHepretruka. JIeMCTBUS PagUOAKTUBHBIX U3JIyYCHUN Ha JKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.



CnexTpbl U3ITy4EeHUS U MOTJIOIEHNUS.
CnexTpel pa3auvHbIX Ta30B.
CnekTtp BoJOpoOa.
Habmonenue TpekoB B kamepe Bunbcona.
Pabora cuérunka HOHM3UPYIOUIUX U3JTyYCHUH.
Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.
Jlabopamopnwie pabomuel u onvimol.
1. HaOmioneHue CIIONIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3TYUYCHUS.
2. HccnenoBaHue TPEKOB: UBMEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY
nytu (1o gororpadusim).
3. W3mepeHnue pagnoakTuBHOro (oHa.
IHoBTOpHUTEIBbHO-00001AOIUIT MOAYJIb.
[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUISt
CUCTeMaTHU3allud U O0O0OOIIEHHs MPEIMETHOTO COJAEp)KaHWA U  OIbITa
JESTeIbHOCTH, MIPUOOPETEHHOTO MPU U3YUYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS TIOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHy MO (U3MKE JIs
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.
[Ipn u3ydyeHHH AAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BUJBl JIEATENBHOCTH, HAa OCHOBE KOTOPBIX oOOecreunBaeTcs JIOCTHIKEHUE

o v A Wk

NPEIMETHBIX W METANpeIMETHBIX IUJIAaHUPYEMBIX pPEe3yJbTaToB OOyYEHHS,
dbopMupyeTcs eCTeCTBEHHOHAay4YHas TPaMOTHOCTh: OCBOEHHUE HAyUHBIX METOJIOB
WCCIICIOBAHUS SIBJICHUHN MPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHSTh
dbu3uYecKkue SBJICHUS, IPUMEHSSI MOJyYeHHBbIE 3HAHUS, peIllaTh 33a/laud, B TOM
YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIMANBPHO ~ JESITEIBbHOCTHBIM  XapakTep  JAHHOrO  paszena
peanusyercs 3a CYET TOr0, YTO OOyJarOUIecs BBHITIOIHSIOT 3a1aHusl, B KOTOPBIX
WM TIpearaercs:

HAa OCHOBE TMOJYYCHHBIX 3HAHUW paACMo3HAaBaTh W HAYYHO OOBSICHATH
dbusnueckue SBICHUS B OKPYIKAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

MCIIOJIh30BaTh HAYUYHBIE METOJIbI MCCIICOBAaHUS (DU3UUECKUX SIBJICHUH, B
TOM YHUCJIC IJISI IPOBEPKU TUMIOTE3 U TTOJTYUECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATH HAy4HbIE OCHOBBI HamboJiee  BaXXHbIX  JIOCTHXKCHUH
COBPEMEHHBIX TEXHOJIOTMW, HANpUMEp, MPAKTUYECKOTO HCHOJIb30BaAHUS
pa3IMYHBIX MCTOYHUKOB DJHEPrMM HAa OCHOBE 3aKOHA MPEBpALlCHUS U
COXpaHEHHMS BCEX U3BECTHBIX BUJOB SHEPTHUH.

Kaxnas w3 TeM [maHHOrO MOAYJsS BKIIOYAET SKCIEPUMEHTAIbHOE
uccienoBaHue obo0uaronero xapakrepa. Moaysab 3aBepiuaeTcsi MPOBEICHUEM



JTMArHOCTHYECKOM W OIICHOYHOW paboThl 3a KypC OCHOBHOTO OOIIEro
o0pa3oBaHUs.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00ImIero o0pa3oBaHMs

HaMpaBJIeHO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAlpPEAMETHBIX U IMPEeIMETHBIX
00pa30oBaTENbHBIX PE3YJIbTATOB.

B pesymnbrare wusydeHus (GU3MKHM Ha YPOBHE OCHOBHOTO OOIIErO

oOpazoBanmsi y oOyuaromerocs OyayT chOpPMHpPOBAaHBI  CIEAYIONTUE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

- TMpOSIBIICHHME WHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKOM (PU3NUECKON HAYKH;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K AaKTUBHOMY VY4YacTHIO B OOCYXICHUH OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

- OCO3HaHUE€ BAXKHOCTU MOPAJIbHO-3TUYECKHX MPUHLMIOB B ACATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOr0o BOCIIUTAHMS

- BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HaHHWE IEHHOCTH (PU3MYECKON HayKh KaK MOIIHOTO WHCTPYMEHTa
MO3HAHHWS  MHUpPA, OCHOBBI  Pa3BUTHUS  TEXHOJOTHM,  BaKHEHIIEH
COCTaBJIIIOIIEN KYJIbTYPBI;

- pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTU, MHTEPECA K HCCIEA0BATEIbCKON
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYPbl 30pPOBbSI U  3MOLHHMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH 0e30macHoro oOpa3a >XH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH MpPaBUJI OE30MAaCHOTO TIOBEICHUS Ha
TpaHCIIOPTE, Ha IOPOTaxX, C SJIECKTPUICCKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpOBAHHOCTH HaBBbIKAa pedIeKCHM, MPU3HAHWE CBOEro IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6) TPy10BOI0 BOCIIUTAHUS:



e - AKTMBHOE Yy4YacTH€ B PEIICHUU MPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHW3allMk, TOpOjaa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUWI;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHUIO Ipodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHHUSA

e - OpUEHTaIUs HAa MpUMEHEHHE (PU3NYECKUX 3HAHUU NI pElIeHUs 3a]ay B
00JIaCTH OKPYKAIOMICH Cpeapl, IUIAHWPOBAHUS TMOCTYMKOB M OICHKHA HX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TVIO0ATBLHOIO XapaKTepa dKOJIOTHYSCKUX MpoOIeM U MyTed ux
peUIEHHUS;

e 8) amanTanuu K U3MEHSIOIIMMCH YCJIOBUAM COLUAIBHON U NMPUPOIHOI
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBHUU IIPH BBIMIOJHCHUH HCCIICIOBAaHUN M
MPOCKTOB (PM3HMYCCKON HAMPABICHHOCTH, OTKPHITOCTh ONBITY M 3HAHUSIM

APYTHX;

e - TIOBHIIICHUE YPOBHS CBOEH KOMIICTCHTHOCTH 4Yepe3 TMPAKTHICCKYIO
JeSATCIIbHOCTD;,

e - TOTpeOHOCTP B (OPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCJE
dbopMyIUpOBaTh HUIEH, TOHATHS, THIOTE3bl O (U3UYSCKUX OOBEKTaX M
SIBJICHUSX

e - OCO3HaHHME JePUIMUTOB COOCTBEHHBIX 3HAHUNW M KOMIIETCHTHOCTEH B
00JacTH (PU3HKHY;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETECHHUH HOBBIX (PU3MUESCKUX
3HAHUU;

e - CTpeMJICHWE AaHAJIM3UPOBATh W BBIABIATH B3aMMOCBSI3U TIPHPOJIHI,

oOIIeCTBa M IKOHOMHMKH, B TOM YHCJIE C HCIOJb30BAaHUEM (PU3MUECKHUX
3HAHUU;

e - OLEHKA CBOMX [JEHUCTBUM C y4ETOM BIUSHMS Ha OKPYKAIOLIYIO Cpexdy,
BO3MO>KHBIX [NI00ATBHBIX TOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesysnbrare ocBOCHMS TporpaMmbl 1Mo (pH3WKe Ha YPOBHE OCHOBHOIO
obmero  oOpa3zoBanust y  oOywaromerocss  OyayT  c(OpPMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOTITHC MI03HABATEIIbHBIC
VHHUBEpCAJIbHBIC YYCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
y4eOHBIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCATbHbBIC YUCOHBIC ICHCTBUSL.



Ilo3naBaTe/ibHBIE YHuUBEpPCAJIbHbLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH OOBEKTOB
(sBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIMK, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B paccMaTpUBAEMBIX
dakTax, OAaHHBIX M HAONIOJCHUAX, OTHOCAIIUXCS K (UINIECKUM
SABJICHUSIM;

BBISIBJISITh IPUYUHHO-CJICACTBEHHBIE CBSI3U MIPU U3YYEHUH (PU3UUECKUX
ABJICHUM M IIPOLIECCOB, Je€JaTh BBIBOJABI C  HCIOJB30BAHHEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH, BbIIBUIaTh TUIOTE3bI
0 B3aMMOCBSI35X (PU3HYECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOH (u3nuecKou
3aj1auM (CpaBHEHHE HECKOJIbKUX BapUaHTOB PEIICHUs, BIOOp Hanbosee
HNOJXOJSILIEr0 C Y4ETOM CaMOCTOSITENIBHO BBIACIICHHBIX KDUTEPUEB).

ba3oBble ucciienoBarTe/bLCKHe AeiiCTBUS:

WCITOJIB30BaTh  BOMPOCHI  KaK  HWCCJICAOBATECILCKHUH  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUI HSKCIIEPUMEHT, HEOOJIbIIIOE WCCIIEeI0BAaHUE
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAITHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS UITH DKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaMm MpOBEAEHHOTO HAOFOICHHUSI, OTIBITA, UCCIICIOBAHMS;
IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3HUSCKHUX
IIPOIIECCOB, a TaK)KE BBIIBUTATh MPEANOJIOKEHUS 00 MX Pa3BUTHU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c undopmanueii:

OPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpOChl IPU MOUCKE
1 0TOOpe MH(POPMALIMK WIIM JAHHBIX C YUETOM MPEAJIOKEHHOU yueOHOM
bu3uUYecKOn 3a1a9H;

aHaJIU3UPOBATh, CUCTEMAaTU3HPOBATH 17} WHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNIbHYIO (OpMY MpeCTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pPEIIaeMble 3aJladyd HECIO0KHBIMU
CXeMaMH, AMarpaMMaMu, HHOU TrpadUKoi U X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBHBIEC y‘leﬁHble HeﬁCTBHHZ

B X0JIe 00CYXXJICHHUSI y4eOHOTO MaTepHaia, pe3yJbTaTOB Ja00paTOPHBIX
paboT M TMPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYyKaaeMoOi
TEMbl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HA PEIICHHWE 3aJadd |
noiiep kaHue 0J1aroKenaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
nyajora, 0OHapyKUBaTh pa3lInure U CXOJACTBO MO3UIIHM;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEICTABIATh PE3YNBTATHl BBIITOJHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

MOHUMAaTh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M
WHIMBHUAYaJbHOW pPabOThl MPU PEHICHUHM KOHKPETHON (HHU3NUYECKOM
poOJIeMBI;

MPUHUMATh IETM  COBMECTHOH  JCATEIBHOCTH, OPTaHU30BBIBATH
NEUCTBUA TI0 €€ JOCTHKCHHUIO: PACTIpENeisaTh poJid, OOCYXKIaTh
IPOIECChl U PE3YyIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
10 CBOEMY HANPABJICHUIO W KOOPAWHHUPYSI CBOU JCHCTBHUS C APYTHUMH
YJeHaMH KOMaH/Ibl;

OIICHUBATh Kauye€CTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISBIISATH  MPOOJIEMBI B JKMU3HCHHBIX MW YYEOHBIX CHTyaIusx,
TpeOyIOMUX IJis peleHus] PU3NUECKUX 3HAHUIA;

OPUEHTHUPOBAThCS B PA3IMYHBIX TMMOJAXOJAX TMPUHSITHS PEIICHUN
(MHAMBUAYATBLHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHIATHE PEIICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTaBIIATH aJTOPUTM pelieHus (HU3NIEeCcKoi 3amaadu
WIM TUTAHA WCCIICIOBAHUA C YYETOM HMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IIpeajiaracMbie
BapUaHThI pEIICHU;



ACJIaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTD 34 PCIIICHHUC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTELJIEKT:

JaBaTh AaJCKBaTHYIO OLIGHKY CHUTyallud U TMpejjararb IulaH eé
W3MEHEHUS;

OOBSACHATh TMPUYUHBI JIOCTHKCHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NeSTeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSITEIHHOCTH (B TOM YHCIIE€ B XOJ1 BBITIOJHEHUS
(GU3HYEeCKOT0 WCCIENOBAHWS WM TMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEIHCTB, M3MCHHUBIIMXCS CHUTYaIlud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIPyroro 4ejJoBE€Ka B XOJ€ Ccropa WIn
JUCKYCCUM Ha Hay4YHyI0 TEMYy, IMOHHUMATh MOTHBBI, HAaMEpPEHHUS U
JIOTHKY APYroro;

pU3HABAaTh CBOE MPABO Ha OMIMOKY IMPU pelIeHUH (PU3MUECKUX 3a7a4
WU B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce NpeIMETHbIC pe3ybTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHE U XUMHUYECKUE SIBIICHUA,
HAOJIIOICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SUHUIBI (PU3UUECKUX
BEJINUMH, aTOM, MOJIEKYJla, arperaTHbie COCTOSTHUSA BelllecTBa (TBEPIIOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIUHEHHOE), TPAaCKTOpHs, PaBHOJEHCTBYIOIIAS
cuina, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznmmuarh sBiaeHus (auddysus, TEmIoBoe JBH)XEHUE YaCTHIL
BCILIECTBA, PABHOMEpPHOE [IBIDKEHUE, HEPaBHOMEPHOE JBUIKEHHE,
WHEpLHUs, B3aUMOJICUCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C
3aKpEIUIEHHONW OChI0 BpalleHus, TMepefada JJaBJICHHS TBEPIBIMU
TeJaMU, KUJIKOCTSIMHU M Ta3aMH, aTMoc(epHOe naBjieHuE, IJIaBaHUE
TeJ, TMPEBpAllCHUsT MEXaHWYEeCKOW »OHEpPruv) IO OIMCAHUI0 UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOe (PU3UYECKOE SIBJICHUEC;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4ucie (U3UUYECKUE SIBJIICHUS B MPUPOJIE:



IPUMEPHI ABMKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE
aTMoc(epHOTro JaBJICHUS Ha KUBOW OpPraHW3M, TUIABaHUE PhIO, phryaru
B TEJE YEJIOBEKa, MPU 3TOM IMEPEBOAMTH IMPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3HUUECKUX
SIBJICHUU

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel M (PU3NUYECKHUE SBICHUA,
UCTIONB3YS  (U3WYECKHE BEIUYMHBI (Macca, O00BEM, IUIOTHOCTH
BEILIECTBA, BPEMSI, IyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
Cuia TSKECTH, BEC Tella, CWia TPEeHHs, JaBiieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIONIAS CHJIa, MEXaHH4Yeckas paboTa,
MOIIHOCTb, IUIEUO CHUJIbI, MOMEHT CHJIbI, KO3((UIIMEHT MOJE3HOTO
NEUCTBUSI MEXaHU3MOB, KHUHETHYECKasl U TOTECHIIUAJIbHAS SHEPI U ), TPU
OMHMCAHUM MPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIb3yEMbIX
BEJIMYMH, HX OO0O3HAYCHUS ¢ EIUHUIBI (PU3NYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUUHY C
IPYTUMH BEIUYMHAMU, CTPOUTH IpadUKy H3YyUYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKHUX BEJIMYUH,;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YysI TpaBUJia CIIOKEHUS CHJI (BIOJIb OJHOW TPSIMOiA), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IpaBUJIO PAaBHOBECHUS pbluara
(6oka), «30JI0TOE TPaBWIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allMChIBATh €70 MAaTEMaTUYECKOE BHIPAKEHNUE;

OOBACHATH (pU3MYECKUE SIBIICHUS, MPOIECCHl U CBOICTBA TEll, B TOM
Yucie€ W B KOHTEKCTE CHUTyalluidl MOpaKTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BBISBIATh NPUUYUHHO-CJICACTBEHHbIC CBS3H, CTPOUTH
oObsicHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpPON Ha 1-2 M3y4YEHHBIX
CBOWCTBa  (DUBMYECKUX  SIBJICHUHM, (PU3NYECKHX  3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7ayu B 1-2 HEWCTBHUS, HCMOJB3Yysl 3aKOHBI U
dbopmyIibl, cBsi3bIBarolue (HU3UUYECKUE BEIMUMHBI: HA OCHOBE aHaU3a
YCIOBUSL 3aJayd  3allUChIBaTh KPAaTKOE YCIOBUE, TMOJICTABIISIThH
¢dusnueckre BeIUYUHBI B (OPMYIBI M MTPOBOJUTH PAacU€Thl, HAXOIUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBIE ISl PEIICHUs 3ajad, OICHUBATh
PEATUCTUYHOCTD NMOJy4eHHON (PU3NUECKON BEIMUNHBI;

pacrio3HaBath MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh IPH TTOMOIIA
¢u3nUeCKMX METOJI0OB, B OINWCAHUM WCCICIOBAHUS  BBIJACIATH



IpOBEPSIEMOE MIPEATIOIOKEHHE (rumnotesy), pa3nyarh U
UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTaT, HAXOJAUTh OIIMOKHU B XOJIE
OTIBITA, JIETIATh BHIBOJIBI IO €T0 PE3YJIbTaTaM;

MIPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opMylupoBaTh  IpPOBEpSEMbIC
OPEAnoioXKeHus, coOupaTh  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUS, 3aMMUCHIBATH X0 OTIBITA U ()OPMYIUPOBATH BHIBOIHI;
BBINIOJIHATh TMPSMbIE HU3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MAaCChl Tela,
00bEMa, CUJIBI U TEeMIIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX H
u(GpOBBIX TPUOOPOB, 3aMKUCHIBATH IMOKa3aHUsA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCJIEAOBAaHUE 3aBUCUMOCTU OJTHOM (hPU3UUYECKOU BETUYUHBI
OT JPYro# ¢ UCIOIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO ABMKYIIETOCS Tela OT BPEMEHHM JIBUKEHUS Teja, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHUJIbI TPEHHUSI OT IUIOLIAIU CONPHUKOCHOBEHUS
TeJl, CUWJIbI YIPYTOCTH OT YUIMHEHUS MPY>KUHbI, BBITAIKUBAIOIIEH CHUIIbI
OT 00bEMa MOrpYXEHHOM YacTU TeJaa M OT IJIOTHOCTH >KHJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTM Te€Ja, OT TIJIYyOWHBI, Ha KOTOPYIO
NOTPYKEHO TEJO, YCIOBUM MJIaBaHUSA TEJl, YCIOBUN PaBHOBECHSI pbluara
1 OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU Y4E€OHOTO HCCIEIOBAHMUS,
coOuparh  YCTAaHOBKY U  BBINOJHATH  W3MEPEHUS,  CIEAYS
MpEeUIOKEHHOMY  TUlaHy, (UKCUpPOBATH Pe3yJbTaThl MOJYyYEHHOMN
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIOKEHHBIX TAOIUI] U
rpaduKoB, AeNIaTh BHIBOJBI 10 pe3yIbTaTaM UCCIIEIOBAHMUS;

MPOBOAUTL KOCBEHHBIC M3MEpEHUs] (PU3NYECKUX BEIUYUH (TJIOTHOCTh
BEIIIECTBA JKUJIKOCTH M TBEPJOIrO Telia, CUJIa TPEHHS CKOJIbXKEHHS,
NABJICHHE BO3/lyXa, BBITAIKMUBAIOIIAS CWJIAa, JEUCTBYyIOIIAas Ha
MOTPYKEHHOE B KHUAKOCTH TEIO, KOIPPUIIMEHT MOJIE3HOTO JIEHCTBHS
MPOCTBIX MEXAHU3MOB), CIEAys MNPEIJIOKEHHON HHCTPYKIUU: TPHU
BBITIOJTHEHUN U3MEPEHUM COOMpATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY U
BBIYUCIISITh 3HAYECHNE NCKOMOM BEJTUYUHBI;

coOmo/laTh TMpaBUjia TEXHUKKM OE€30MacHOCTH mpu  pabore ¢
1a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBHUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BECHI, TEPMOMETp, AUHAMOMETP, COOOIIAIOIIUECS COCYJIbI, OapomeTp,
phluar, MoJABM>KHBINA U HETIOJBWKHBINA OJI0K, HAKJIIOHHASI TJIOCKOCTH;



K

XapaKTepHu30BaTh MPUHIUIB JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX OmucaHusg (B TOM YHCIIE:
MOJAIINITHAKY, YCTPOMCTBO BOAOINPOBOJA, TUAPABIMYECKHI TmIpecc,
MaHOMETpP, BBICOTOMEp, NOPLIHEBOM HACOC, apEOMETP), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBICHUHA U HEOOXOAMMbIE
(du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MpUMEPHl  (HAXOAWTH HH(OpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHUs (DU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnsi 0€30IacCHOCTH TPU 0OpAIeHUU C MPUOOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbsI U COOJIIOICHUS
HOPM 3KOJIOTMYECKOTO NOBEACHUS B OKPYIKAIOILIEH Cpee;
OCYUIECTBJISATH OTOOpP HMCTOYHHMKOB HHpopmanuu B HWHTEepHETE B
COOTBETCTBMM C 33JaHHBIM [IOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M NIYTEM CPABHEHUS pPA3JINYHBIX HMCTOYHUKOB
BBIIETIATh MH(POPMAINIO, KOTOpasl SBISIETCSA MPOTUBOPEUMBON WU
MOJKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHWHM Y4YEOHBIX 33JaHUM  HAYy4YHO-
MONYJSIPHYIO JIUTEpaTypy (PU3MYECKOro conepKaHUs, CIIPABOYHBIC
MaTepuaybl, pecypcbl cetn  MHTepHeTr, BiaaeTh  IpUEMaMU
KOHCIIEKTUPOBaHUSl TEKCTa, MpeoOpa3zoBaHusl MH(GOpMALUU U3 OAHON
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOILEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMALIMH (PU3HUUECKOTO COIepKaHUs, B
TOM 4YHCJE€ MyOJMYHO JeNaTh KpaTKUe COOOIIeHHsS O pe3yJbTaTax
OPOEKTOB WM Yy4eOHBIX HCCIENOBaHUM, NpU 3TOM TI'PaMOTHO
HCIIOJIb30BaTh M3YYECHHbIM TMOHSATHUHBIA ammapar Kypca (QU3UKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IpU BBIMOJIHEHUH YYEOHBIX IMPOEKTOB M UCCIEJOBAHUM pacrpenessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTHh 3a BBINOJHEHHWEM IUIaHA JCHCTBUM, aJEKBAaTHO OLEHUBATH
COOCTBEHHBIA BKJaJ B JIEITENIBHOCTh TPYNIbI, BBICTpAaUBAThH
KOMMYHUKATHBHOE B3aUMOJECICTBUE, YUUTHIBAsE MHEHUE OKPY>KAIOIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCS YMEHUIA:

UCIIOJIB30BaTh IIOHATHS: Macca M pa3sMeEpbl MOJIEKYJ, TEIIOBOE
IBW)KEHUE aTOMOB W MOJIEKYJ, arperarHbleé COCTOSIHHUSI BEILECTBA,
KpUCTANIMYECKHE U aMOP(HBIE TeJa, HACBIIIEHHBIM U HEHACHIIIEHHBIN
Iap, BJIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSSA DHEPIUS,



TEIJIOBOW  JBUTATENlb, AJIEMEHTApHBIA  JJIEKTPUUECKHH  3apsf,
ANEKTPUYECKOE TIOJIe, MPOBOJHUKU U JUANCKTPUKH, MOCTOSIHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U CKaTHeE, TEIIonepeaaya,
TEMJIOBOE€  pPaBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE  SBJICHMUS,
UCIapeHue, KOHJICHC AU, IUTaBJICHHE, KpUCTaJUTU3AIUs
(oTBepaeBaHUE), KHUIIEHUE, Teronepeaadya  (TEIUIONPOBOJAHOCTD,
KOHBEKIUSA, U3TyYEHNUE), dJIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS ANEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMOJIEMCTBUE MarHUTOB, JEHCTBIE MATHUTHOIO OJI HAa TPOBOAHUK
C TOKOM, DOJEKTPOMarHWTHas MHIYKUUs) 1O ONUCAHUIO HUX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh IMPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBJICHUM B
OKpY>KaloIlleM MHpE, B TOM 4YHciie (PU3MUECKHUE SIBICHUS B IMPUPOJIE:
IOBEPXHOCTHOE HATSHKEHHE M KalWULSIPHBIE SIBJICHUS B MPHUPOJE,
KpUcTaulbl B mIpupoje, uziaydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
AIIEKTPUYECKUE SBJIEHUS B arMmocepe, HIIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHUTHOE Toje 3eMiM, Jpeid ModacoB, poJib
MarHuTHOTO TOJIA JJIsl KU3HU Ha 3emile, MOJSPHOE CHSHUE, IIPU 3TOM
MEPEBOAUTh  MPAKTUYECKYI0  3aayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONUCHIBATh HW3YYECHHbIE CBOMCTBA Tel M (U3UUECKUE SIBICHUSA,
UCTIONb3ysl  (U3NYECKUE BEJIMYMHBI  (TeMIleparypa, BHYTpPEHHsS
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEMJIOEMKOCTh BEIECTBA,
yJelibHAasl TEIJIOTa IUIABJICHMS, yJAeJbHAas TEeIuioTa napooOpa3oBaHMS,
yleiabHas TeIUloTa CropaHusl TOIUIMBA, KO3((UIMEHT MO0JIEe3HOro
JCHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO3/yXa,
AIIEKTPUYECKUI 3apsii, cuja TOKA, OJJIEKTPUYECKOE HAIpsKEeHHE,
CONPOTHUBJICHUE TPOBOJHUKA, YACIBHOE COMPOTUBIECHUE BEIIECTBA,
paboTa U MOIIHOCTb JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH TPABUIBHO
TPAKTOBATh (PU3MUECKHI CMBICI UCIIOJIb3YEMbIX BEJTMUNH, 0003HAUCHHUS
U €IMHUIBI PU3NYECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
TaHHYI0 (DU3UUECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYWHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (DPU3NIECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBIECHUS U TPOLECCHI,
MCIOJIB3YSl OCHOBHBIE MOJIOXEHUS MOJIEKYJISIPHO-KUHETHYECKOIM TeOpHH



CTPOCHHS  BEIECTBA, NPHUHIMI  CYNEpPHO3UIMU  mojedl  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsnaa, 3akoH Owma ams
y4JacTka 1enu, 3akoH /[xoyns—JIeHna, 3akoH COXpaHEHUsI SHEPTUHU, ITPU
3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3aIlMCHIBAaTh €ro
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKUE TPOIIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE  CHTyaluld  NPaKTUKOOPHEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 12
JIOTMYECKUX IIaroB ¢ 0NOpoil Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIC 3aJaud B 2—3 JACUCTBHUSA, MCIOJB3Ys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (PU3UYECKUE BEIIMUMHBI: HA OCHOBE aHaIU3a
YCIIOBHSI 33Jlayyl 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JaHHBIX JJIS pPELIEHUs 3aJaud, BHIOMpPATh 3aKOHbI U (QOPMYJIBL,
HEOOXOAUMBbIE AJisi €€ pelleHMs], MPOBOAUTh Pacdy€Tbl U CpPaBHUBATH
[OJyYEHHOE 3HAYeHUE (PU3NYECKOW BEIUYMHBI C H3BECTHBIMHU
JAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh MNpPH TTOMOIIH
(u3nYEeCKUX METOAOB, UCIOJIb3Ysl OMUCAHHE MCCIEA0BaHUs, BbIICIATh
POBEPSAEMOE MPEIIOJIOKEHUE, OLIEHUBATh IPABHIBHOCTh IOPSIKA
MIPOBE/ICHMSI KCCIIEIOBAHUS, JA€JIaTh BHIBOJIBI,

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
(u3NUecKMX CBOWCTB TeN (KamWUIAPHBIE SIBICHUS, 3aBUCUMOCTH
JaBJICHUs BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IMpoliecca
OCTBIBAHMSI M HArpeBaHWs IPU HM3JIYyYEHHH OT LBETA W3Iydarollen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTb HUCIApPEHUs BOJABI OT
TEMIIEpaTypbl KUAKOCTH M TUIOUIAJAH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
T€JI W B3aUMOJCUCTBHUE DJIECKTPUYECKUX 3apsAN0B, B3aUMOJICHUCTBUE
ITOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, ACHCTBUS MArHUTHOTO IIOJS HA IPOBOJHHMK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI TOCTOSHHOTO
TOKa): (OpMYJIUPOBATH MPOBEPSIEMbIC MPEANOJIOXKEHUA, COOUpPaTh
YCTaHOBKY U3 MPEII0KEHHOTO 000PYJOBaHMSI, OMUCHIBATH XOJ OIbITA
U GOpMyJIMPOBATH BHIBOJIBI;

BBINIOJIHATh ~ MPSIMbIE  U3MEPEHUs] TEeMMepaTypbl, OTHOCUTEJIbHOU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HAIMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U AATUYMKOB (PU3NYECKUX BEIUYUH, CPABHUBATH



pe3yabTaThl  M3MEPEHMM ¢  y4ETOM  3aJaHHOM  abCOIOTHOM
NOTPEIIHOCTH;

MPOBOANTDH MCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI
OT JPYrol € HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
CONIPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAN MOIEPEUYHOrO
CEUYEHUs U YJIEJIBHOTO COINPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CHUJIBI
TOKa, MIYIIEr0 4Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAHUE TMOCIEAOBATEIBHOIO W MApaJUIEIbHOIO COEIWHEHUN
MPOBOJAHUKOB): IJIAHUPOBATH HCCIIEOBaHME, COOMpAaTh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUS, CIENYs MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJIE TaOJIULl U TIpaduKoB,
JIeaTh BBIBOJIbI 110 PE3YJITATAM UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIWYUH (yIerabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHHE NPOBOJHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOMPATh
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAYs MPEIJI0KEHHON UHCTPYKLIHH,
Y BBIYMCIIATH 3HAYEHHUE BEJINYUHBI,

coONoaTh MpaBUjia TEXHUKM 0O€30IacHOCTHM Mpu  padore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

XapaKkTepU30BaTh MPUHLUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha MX ONUCAHUS (B TOM YHCIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK BJEKTPUUECKON IHEPTUU, FNEKTPOOCBETUTEIbHBIE
puodopPHI, HarpeBaTelibHbIC AIIEKTPOTIIPUOOPHI (npumepsr),
ANEKTPUYECKUE NPEIOXPAHUTENH, IIEKTPOMATHUT, SJIEKTPOABUIATEIb
MIOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKHUX
ABJICHUN 1 HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MNPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTEIIBHBIE
mpuOOpel TO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (JKHUJKOCTHBIM
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JIEKTPUUECKHUX
nened ¢ MOCIeNOBaTENbHBIM M MapajlieJbHBIM — COECIUHEHUEM
AJIEMEHTOB,  pa3jiuyas  YCJIOBHbIE  OOO3HAYEHHUS  BJIEMEHTOB
AJIEKTPUYECKUX LETIEH;

OpPUBOAUTH MpUMEpbl (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCHOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JJ11 oOecriedeHrs 0€30MacHOCTH MpU oOpalleHuu ¢ IpudopaMu



K

U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbsI U COOJIOICHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIEH cpejie;
OCYIIECTBIISATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NIYyTEM CPaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHUKOB BBIJIEIATh HH(POpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MM MOKET OBITh HEJJOCTOBEPHOM;
HCIIOJIb30BaTh MPU  BBINOJHEHWM Y4YEOHBIX 33JaHUM  HAy4YHO-
MOMYJSIPHYIO  JTUTEPATypy (PU3MUECKOro COJep>KaHusl, CIPaBOYHBIC
Marepuanbl, pecypcbl ceth  VHTepHET, BIajeTh NpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3zoBaHusl MH(GOpMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE NMMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
000011ass MHPOPMAIIUI0O U3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
COJEp)KaHusl, B TOM 4YHCIE IYyOJUYHO MPEACTABIATH PE3YIbTATHI
OPOCKTHOW WM HUCCIENOBATEIbCKON JEATEIBHOCTH, IIPU 3TOM
rPaMOTHO MCIIOJIb30BaTh H3YyYECHHBIM MOHATHMHBIN ammapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

IIpY BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUYECKHX
IPOLIECCOB paclpeiessiTh OO0S3aHHOCTH B IPYINIE B COOTBETCTBUU C
[IOCTABJICHHBIMH 33J]a4aMHM, CJIEINUTH 32 BBIITOJIHEHUEM IIJIaHA JEHCTBUN
U KOPPEKTUPOBATh €r0, aJIEKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJl B
NEeSATEIbHOCTD IpYMIIbL, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aUMOJICHCTBHE, MPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

HCIIOJIb30BaTh MOHATHA: CHUCTEMA OTCUYETA, MATEPUAIBHASA TOYKA,
TPAEKTOPUS, OTHOCHUTEIIBHOCTD MEXaHUYECKOTO JIBUKEHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TpeHUE, IIEHTPOCTPEMUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTh M MEPETpy3KH, LEHTP TIKECTH, aOCOITIOTHO
TBEPAOE TEJIO, LEHTP THKECTA TBEPAOIO TeNa, pPABHOBECHUE,
MEXaHU4YeCKue KoJjieOaHusl M BOJIHBI, 3BYK, HH(Pa3BYK U YyJIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTh,  CIEKTPHl  HCIYCKAaHUS W
norJyiomenusi, anbda, 6eTa- U ramMma-u3aydeHUs, HU30TOIbI, SACpHAS
DHEPIETHUKA,

pasznyath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUYKEHHUE, CBOOOHOE
MaJeHue  TEJ, PABHOMEPHOE  JBWXEHHUE IO  OKPYXKHOCTH,



B3aUMOJEHCTBUE TE€J, PEaKTUBHOE JBWXKEHHME, KoJeOaTenbHOe
IBWKEHHE (3aTyXalolllue W BbIHYXJCHHbBIE KOJI€OaHUs), PE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpPaXEHUE  3ByKa,  MPSAMOJIHMHENHOE
pacnpoCTpaHEHHE, OTPAXEHHE W IPEIOMIECHHE CBETa, IIOJHOE
BHYTPEHHEE OTpPa)KCHHE CBETA, Pa3yIoKEHUE OENOoro cBeTa B CIEKTP U
CIIO)KEHHME CIEKTPaJbHBIX LBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JMHEHNYATOrO CIEKTPa M3ITyYEHHS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh IMPOSBIEHUE M3YYEHHBIX (PU3NYECKUX SBJICHUM B
OKpy>XarolleM Mupe (B TOM uucie (U3NYECKUE SIBJICHHS B IPUPOJIE:
NPWINBBl W OTJUBBI, JBWKEHUE TuIaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMM, 3E€MIICTPSICEHUE, CEHCMHUUYECKHE BOJIHBI, IIYyHAMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe IeHCTBUE
BUIUMOIO, YJIbTPauOJIETOBOTO M  PEHTTEHOBCKOTO  M3JIy4YECHMIH,
€CTECTBEHHBI  paJMOAaKTHBHBIM  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAAMOAKTUBHBIX M3JIyYEHHA HA OPraHu3M 4YeJOBEKa), IpPU 3TOM
NepEeBOAUTh  NPAKTUYECKYIO  3aJady B  Y4eOHyIO,  BBLIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel MW (PU3NYECKHUE SIBIEHUA,
UCIIONB3Yysl (PU3NYECKHE BEJIMYUHBI (CpEeIHsAs] U MTHOBEHHasi CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBU)KEHHH, YCKOPEHUE, IEPEMEILEHUE, ITYTh,
yrjaoBasi CKOpPOCTb, CWJIa TPEHUs, CHJAa YNPYTOCTH, CUJA TSIKECTH,
YCKOpEHHE CBOOOIHOIrO MAJAEHUs, BEC TeJa, UMITYJIbC Tejld, MUMITYJIbC
CWJIbI, MEXaHH4Yeckasi padoTa M MOLIHOCTb, MOTEHIUATIbHAS SHEPrus
Tena, MOAHIATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHUHAIbHAS YHEPTUs
CKaTOW TMpPYKWHBI, KUHETUYECKAs] DSHEPIus, IMOJHAs1 MeXaHU4ecKas
SHEprusi, Mepuoj W YacToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKA3aTellb IPEIOMIICHUS
cpenbl), MpU OINWCAHWU MPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, OOO3HAYEHHs] W EAMHULBI (PUIUUECKUX
BEJIMYMH, HaXOAUTb (OPMyJbI, CBSA3BIBAIOIIUE AAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YYEHHBIX
3aBUCUMOCTEHN (PU3MUYECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3WYECKHE SIBJIECHUS U TMPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,



OPUHIMI CYNEPIO3UIMN CUJI, TMPUHIUI OTHOCcHUTeNbHOCTH [ amuies,
3aK0HbI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAHEHHUs 3apsAJOBOTO U MacCOBOTO
guCeNl TMpU SACPHBIX pEaKIusX, NP JTOM J1aBaTh CIIOBECHYIO
GopMyIHpOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSACHATH (PU3NYECKHUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCJIC U B
KOHTEKCTE  CHUTyalluii  TPAKTUKOOPHEHTHPOBAHHOTO  XapakKTepa:
BBISIBIIATHh IPUYUHHO-CJICICTBCHHBIC CBS3H, CTPOUTHh OOBSICHCHHE U3 2—
3 JIOTMYECKUX IIIaroB C OMmopol Ha 2—3 U3YYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemiath pacu€THbie 3adaud (ONMMparoIIMecs Ha CcUcTeMy u3 2-3
YpaBHEHWH), UCIOJB3ys] 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIINE
¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/lauu
3aMHUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
JUTSL PEIICHHS, IMPOBOIUTH PACUETHI W OIICHWBATh PEATUCTHYHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMINHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPHU TMOMOIIH
(Gu3HUECKUX METOJIOB, UCIOJIb3YsI OMKMCAHKUE MCCIIEIOBAHNUS, BBIICISAThH
MPOBEPSIEMOE TIPEIITONIOKEHNE, OICHUBATh TPABWIBHOCTD TIOPSIKA
MPOBEICHHUS WCCIICOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIOACHUH U OTBITOB;

POBOJUTH OIBITHl TIO0 HAOMIOACHUIO (PU3UYECKHX SBICHUN WU
(du3HUecKX CBOMCTB TeN (M3yueHHEe BTOPOTO 3aKoHa HeloTOHA, 3aK0Ha
COXpaHEHUs DHEPTHH, 3aBUCHMOCTh TIEpHoja KOJeOaHU MPYKUHHOTO
MasTHHKa OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHHe Oenoro cBeTa B CIEKTp, H3Y4YEHUE CBOMWCTB
M300paKeHHsI B TUTIOCKOM 3€pKajie M CBOMCTB M300paKeHUs MpeaMeTa B
cobuparoniei JTuH3e, HaOMI0ACHUE CIUIONIHBIX U JTUHEHYATHIX CIIEKTPOB
U3TY4YeHHS): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 W30BITOYHOTO
Habopa 000pyIOBaHUS, OMHUCHIBATH XOJ OIBITA W €r0 PEe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOIBI,

NPOBOIUTh TPU HEOOXOJWMOCTH CEPUI0O TPSMBIX H3MEPCHHIA,
ompenensisi cpeaHee 3HaueHue u3MepsieMol BenuduHbl ((OKycHOE
paccTtosiHMe coOuparoliel JMH3bI), O0OCHOBBIBATH BBHIOOp crocoba
U3MepeHust (M3MEPUTEITBHOTO MTPUOOpa);



IPOBOJNUTH HCCIIEJOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEJIMYUH C
UCIOJIb30BAaHUEM NPSAMBIX U3MEPEHHUH (3aBUCHMOCTH IYTH OT BPEMEHU
IIPM PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HAa4YaJIbHOM CKOPOCTH, Mepuoia
KOJIEOaHUI1 MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)XX€HMUs CBETa OT yIJia MaJEeHMs U yIJia IPeJOMIICHUsS OT yria
NaJeHus): IUIAaHUPOBAaTh MCCIEAOBAHUE, CAMOCTOSITEIBHO COOMpaTh
YCTaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl IMOJYYEHHOH 3aBHCHMOCTH
(¢u3nYeCKuX BETWYHMH B BHJIE TaOIUI] U TPpaHKOB, I€1aTh BBIBOJBI 110
pe3ynbTaTam HCCIIEIOBAHUS;

OPOBOJUTh KOCBEHHbBIE HU3MEPEHMsI (U3NYECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOpPEHME Tela NpH PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOAHOIO MajeHUs, KECTKOCTh MPYXKUHBI, KOIDPUIIUEHT
TPEHUSI CKOJIbKEHUS, MEXaHWYecKasg padoTa M MOIIHOCTh, YaCTOTa U
nepuosa KoJeOaHui MaTeMaTH4YeCKOro U MPYXUHHOTO MAasTHUKOB,
ONTHUYECKass cuia coOuparolell JHMH3bL, paJuOaKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHMsI, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIIIOJIHATh ~ M3MEPEHUs, ClIeAysl MPEIJIOKEHHOM  MHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aAHAJIU3UPOBATh IMOJIyYECHHbIE
pE3yNbTATHI C YYETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHUM;

coOmo/laTh TMpaBuUjia TEXHUKKM O€30MacHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIE TPU3HAKUA H3YYEHHBIX (PU3NYECKHX MOJENECH:
MarepuanbHas TOYKa, a0COJIFOTHO TBEPJIOE TEJO0, TOUEUYHBIA UCTOYHUK
CBETa, Jy4y, TOHKas JIMH3a, [JaHETapHas MOJelb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTIO SI/1pa;

XapaKTepHU30BaTh MPUHUMUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX OMNHUCAHHUS (B TOM YHUCIHE:
CHUIOMETP, JATUYMKHU ITOJOKEHUS, PACCTOSIHUSA U YCKOPEHUs, paKeTa,
9XO0JIOT, OYKH, NEpUCKoIl, ¢oToannapar, ONTUYECKUE CBETOBOBI,
CIEKTPOCKOIN, JO03UMETpP, Kamepa BuibcoHa), MCHOJB3ysd 3HAaHHA O
CBOMCTBaX (DU3UYECKUX SBJICHHUM U HEOOXoAuMBbIe (U3NUYECKUE

3aKOHOMEPHOCTH;
HCHOJIb30BaTh CXEMbl M  CXEMATUYHBIE PHUCYHKH HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, VU3MEPUTENBHBIX puoOpOB u

TEXHOJIOTUYECKUX TMPOLIECCOB MPHU PELICHUU Y4eOHO-TPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBbI JIJISl MOCTPOCHUSI M300paKEHU B TIOCKOM
3epKajie U coOUparolen JMH3E;



OPUBOAUTHL MpUMEpPHl  (HaXOAUTh UWHGOpPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnsI 0€30IacCHOCTH TIPU 0OPAIeHUH C MPpUOOopaMu
1 TEXHUYECKUMH yCTPONCTBAMHU, COXPAHCHHS 3I0POBBS U COOJIIOICHMUSI
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYUIIECTBJIATh MOUCK HHPOpManuud (U3UYECKOTO COAECpKaHUS B
WNuTepHeTe, caMOCTOSTENBHO (OPMYIHPYST TOWCKOBBIA  3aImmpoc,
HaXOJAUTh  TyTH  OMNPEACJICHUS  JOCTOBEPHOCTH  MOJYYEHHOMH
nH(OpMAIIMK HA OCHOBE HUMEIOIIMXCS 3HAHUW W JOMOJHUTEIBHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
MONMYJISIPHYIO  JINTEPATYPy (PU3UYECKOrO COJEpKaHUs, CIPABOYHBIE
Marepuasibl, pecypchl cetu  MHTepHeT, BiageTh NpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
nH(pOpMAaIIUU U3 HECKOJIbKUX MCTOYHUKOB (DU3UUECKOTO COJIECpIKaHMUS,
MyOJIMYHO MPECTaBISATh pe3yabTaThl MPOCKTHOM W
UCCIIE0BATENBCKON ESITEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
W3YYCHHBIM TOHSATHWHBIA anmapar H3ydaeMoro pasjieia (U3UKU U
COTNIPOBOXK/IaTh BBICTYIUICHUE TPE3CHTAIMEN C y4€TOM OCOOCHHOCTEU
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 o - 2
H3HKA - HaYKa O MpHPOAC https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
MSHHCECKHAC BETHIMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO TTO3HAHUS 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 CTpoeHue BemecTa 1
TPOCHHE BEIIeCTB https://m.edsoo.ru/7f416194
59 JIBM>KeHHE U B3aMMOJICHCTBHE YaCTHII 5 1 bu6mmorexa [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHpie COCTO erecTBa 2
TDETaTHE TOAMHA BEMECTS https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl

3.1 MexaHndeckoe IBUKEHNE 3 bu6mmoreka [IOK




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

3.2 Huepmus, macca, IIIOTHOCTh 4 bubmorexa [TOK
' L, : https://m.edsoo.ru/7£416194
bu6mmoreka [IOK
. .B 14
3.3 Cama. Bt cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Jasnenue. [lepenava napieHus: TBEPAbIMU 3 bubmuorexa [JOK
' TEJIaMH, )KUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 5
Jlapretine KuKocTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 T™MOChepHOe AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 bubmuorexa [JOK
’ HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pea S. PaGora 1 MOIIHOCTB. JHEPIrus
bu6nmoreka [JOK
1 P
> 460Ta M MOLIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 II
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 M 4
SHRARERECRI SHERIA https:/m.edsoo.ru/7f416194
Hroro no pazneny 12




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne ni/mn P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i 7
CTpocnue 1 CBOHCTBA BemecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIUIOBBIC MPOLCCCRI > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHbIE SABJICHUS
)1 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tela 7 | bubmuorexa [JOK
’ U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 2 7
OCTOAHHBII JICKTPHHACCKIHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJICHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O
- 68 4 14.5

[MPOT'PAMME




9 KIIACC

KounyecTBO yacoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaejioB U TeM uudpoBbIe
Ne ni/mn P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuuyeckue siBJeHHUSA
11 MexaHndeckoe OBUKEHUE U CITOCOOBI €0 10 1 bu6mmoreka [IOK
’ ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BsaumoneiictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubnuoreka IHOK
1.3 3aKOHbI COXpPaHEHUS 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexanndeckne K0jJ1e0aHNA H BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHHUYEeCKHE BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 ) bubnmoreka [JOK
' DJIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6




Paznen 4. CBeToBbIe IBJICHUSA

4.1 3aKoHBI pPacpOCTPAaHCHHUS CBETA 6 2 bubmorexa HOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 5. KBanToBbl€e sIBJICHHS
5.1 Hcnyckanue v MorionieHue cBeTa aToMOM 4 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> Crpocnue aTomHOro si1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. A 1
53 JIEPHBIE PEaKIuU 7 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHMS 9 ) bubnuoreka [IOK
' Kypca gusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[MTPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoTsbI

JIeKTPOHHBbIE
Jlara uudgposbie
u3ydyeHusi oOpa3oBaTesIbHbIE

pecypchl

IIpakTHYeckue
padoThI

®dusnka — HayKa O PUPOJIE.
SIBnennsa npupoael. dusnyeckue
SBJICHUS

MexaHn4deckue, TEIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHbI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MTOMOIIN
KUAKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYphI"

Kax ¢uzuka u gpyrue
€CTECTBEHHBIC HAYKN N3y4aroT
npuponay. EcrecTBeHHOHAyUYHBIN
MeTo no3Hanus. Onucanue
(bUBUYECKUX SIBICHUHN C TTOMOIIIBIO
Mozeen

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JAILHOCTD MOJIETA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a




HIapuKa, MyneHHOro
TOPU30HTAIIBHO, TeM OO0JIbIlIe, YeM
OoJibIie BhICOTA MmycKa"

Crpoenue BemectBa. OMBITHI,

bubmuorexa [JOK

7 OKAa3bIBAIOIINE TUCKPETHOE
A HUIC HCKD https://m.edsoo.ru/ff09fe0a
CTPOECHHE BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIIESCTBA bubmmorexa LHOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaAOJIFOEHUIO TEILIIOBOIO
pacuIMpeHus Ta30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmMocBs3bp Mex1y cBOMCTBaMU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U MX bubmuorexa [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSTHUH BOJIBI
MexaHuueckoe JBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [IOK
p p P https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bubmuorexa [JOK
13 Ckopocthb. EAUHHUIIEI CKOPOCTH
p 8 A P https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTt 1 BpeMeHH ABIKEHUSI bubnnorexa LIOK
yr p a https://m.edsoo.ru/ff0a0ae4
s Wuepuus. 3akoH HHEPLMH. bubnuorexa [IOK

B3anmopeiicTBre Ten Kak NpUYnHa

https://m.edsoo.ru/ff0a0c10




HN3MCHCHHUA CKOPOCTHU ABUIKCHUA
TCII

16

ITInotHocTh BemectBa. Pacuer
Macchel U 00bEMa Teja 1Mo ero
[UIOTHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

18

19

JlaboparopHas pabota
«OnpenenenHue MIOTHOCTU
TBEPIOTO TEIA»

Penrenne 3amad 1mo reme
"ITnoTHOCTH BemecTBa"
Cwita KaK XapakTepHUCTHKA
B3auMopercTeus Tei. Cuna
ynpyroctd. 3akoH ['yka

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c

20

JlaGopaTtopHnast pabora «3yuenue

3aBUCHUMOCTH PACTSIKCHUS
(tedopmarivn) IpyKUHBI OT
MIPUIIOKEHHOM CHUITBD»

21

22

23

SIBnenune Tarorenus. Cuna TSHKECTH

CBsI3b MEX1y CHIION TSAXKECTH U
Maccoii Tena. Bec tena. Pemenne
3axay o teme "Cuna tsoxkecta"”

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTEPUCTHKH IJIaHET

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al1502

24

I/I3MepeHI/Ie CHII. I[I/IHaMOMCTp

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc




25

26

27

Bec Tena. HeBecoMocTh

CIo)keHue AByX CHII,
HaIpaBJICHHBIX 10 OJHON MPSIMOM.
PaBHOElicTBYIOIIASA CHIT

Penrenue 3amad mo teMe
"PaBHonelicTByromas cui"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

28

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopnast pabora «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI JABJICHUS U
XapakTepa COMpHUKACAIOUINXCs
MIOBEPXHOCTEN»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

Pemenue 3agau Ha onpeneneHne
PaBHOAECHCTBYIOIIEH CUIIBI

Pemenue 3amau nmo remaM: «Bec
Tenay, «['paduueckoe
nu3o0paxenue cuimy, «CHITbI,
«PaBHOEUCTBYIONIAS CUID»

KonTponpHas paboTta o Temam:
«MexaHNUeCKOe IBIKEHUEY,
«Macca, INIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue CU,
«Cumnei»

Hasnenue. CriocoObl yMEHbIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

bu6nmoreka [JOK




N YBCIIMYCHUA OaBJICHUSA

https://m.edsoo.ru/ff0a20a6

JlaBrenue ra3a. 3aBUCUMOCTD

34 aBJICHU ra3a OT 00bEMa buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya masieHUs TBEPABIMU
35 TeJIpaMI/I JKUIKOCTSIMU U Ir)asaMI/I Bubmorexa ITOK
> UL ' https://m.edsoo.ru/ff0a25b0
3akou [Tackans
JlaBlIeHHE B )KUJIKOCTH U Ta3e,
. bubmuorexa [JOK
36 BBI3BAHHOE JIEUCTBUEM CUJIBI
https://m.edsoo.ru/ff0a2718
TSKECTH
Pemenue 3amay nmo reme
37 «JlaBieHuE B JKMIKOCTH U rase bubmorera [JOK
A : https://m.edsoo.ru/ff0a2826
3akoH [Tackamnsa»
bu6mmoreka [IOK
38 CooO01marommecs cocyiabl
tarort YA hitps://m.edsoo.ru/ff0a2970
39 I'mnpaBaudeckuil mpecc bubmmorera [TOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
SKUJKOCTHBIN HAcoC
AtMmocdepa 3eminu. [Iprunnsl
CYIIIECTBOBAHUS BO3IYIITHOM
41 OZ](J)IJ'IO'-IKI/I 3emitu 3aB};/IH;HMOCTB bubmorexa LOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
4 Bec Bo3nyxa. ATmMochepHoe bubnuorexa [JOK

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a




H3mepenune atMmochepHoro

bubmuorexa [JOK

43
napieHus. OnsiT Toppuyenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EpHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopsi
45 Bapomerp-anepoun. AtmochepHoe bubnunoreka [HOK
JIaBJIECHUE HA Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo Teme
"AtMmochepHoe naBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmorexa LHOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
43 «Omnpenenenre BHITATKABAIOIICH bubnuotexa [JOK
CHUJIbI, ICCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)
JlaGopaTopHas paboTa 1o Teme
«ccnenoBanue 3aBUCHUMOCTH Beca
49 Teja B BOJIE OT 00BEMA bubmaorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Tena»
bu6mmorexa [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpyHnpoBaHue apeomMeTpa Uiu

KOHCTPYUPOBAHUE JIOJKUA U
onpezaeneHue eé




rpy3onoabeMHOCTH"

52

Pemenne 3amaq mo Temam:
«IInaBanue cynos.
BosznyxomiaBanuey, «/laBnenue
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

54

MomnocTts. Equnauiiel MoniHocT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BHUBAEMOU MpH
noabéMe 1o Jjiectuune"

56

57

58

59

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha ppruare

Konrponbnas padora no reme
«J/laBrieHue TBEpBIX TE,
KUAKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
paborta

PeseprHslit ypok. Pabora ¢
TeKCTaMHM 10 Teme «JlaBieHue
TBEPJBIX TEJ, )KUJKOCTEH U Ta30B» /
Bceepoccuiickas npoBepoyHast
pabota

Prryaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOadffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e




PpaBHOBECHUA pblyara

60

61

62

Pemenue 3amau mo teme «Y CIIOBUSA
paBHOBeCI/ISI pmqara»

KoaddumuenT nonesnoro
NEHCTBUS MEXaHU3Ma.

JlaboparopHas pabota «3mepenue

KII/I HakK1OHHOM MIIOCKOCTH

Pemrenne 3agau mo reme "Pabora,
MomHocTh, KITJT"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

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

63

MexaHnyeckas SHEeprusi.
Kunerndeckas v NOTEHIMAIbHAS
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

65

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPOK-3KCIIEpUMEHT IO TEME
"DKcrnepUMEHTAILHOE
ompeieJieHue U3MEHEHUS
KMHETUYECKON U MOTEHIHAIbHOMN
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HaKJIOHHOM TI0CKOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

66

67

KonTtponbHas pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPTHI»

PesepBHblit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MexaHndeckoe
IBHKeHHUE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6

68

PesepsHslit ypok. Pabora ¢




TekcTamu 1o teme "Pabora.

MomuHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

12



8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
(]
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fllj;'?eﬂl/lﬂ :)Ig:aizzzreﬂbﬂme
padoThI padoThI pecypenI
OcCHOBHBIE TIOJIOKECHUS
| MOJIEKYJIIPHO-KNHETUYECKON | bubnuorexa [IOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEpIOTO, )KUAKOTO U
3 rasoo6pa3HoI;0 CO(;TO}IHI/Iﬁ 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
XKHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
II0JIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKOW TeOpun
5 Kpucrannnaeckue u amopdusie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallUJUISIPHOCTb. | bubnmoreka [JOK
[ToBepxHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciiupeHue u cxxaTue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIIepaTypbl 1




CO CKOPOCTBIO TCILLIOBOT'O
JBHXKCHUSA YaCTUL]

Buytpennss sneprus. CriocoOsl

bubmuorexa [JOK

TEIUIOEMKOCTH BeltiecTa"

? M3MEHEHUs BHYTPEHHEN SHEPrun https://m.edsoo.ru/ff0a5c60
10 Bugel rerionepenaun bubnmnorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHuecKkoe UCIIOIb30BaHUE
11 TEIUIOBLIX CBOMCTB BEIIECTB U bubnmorexa LHOK
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
aHeprocoepekeHus "

12 KonunuectBo TemioTsl. Y aeibHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEMI0BOTO OanaHca.

13 TennooOMeH U TeTIoBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGopatopHnas pabora

14 "HccnenoBaHue SBIEHUS bu6mmoreka [IOK
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Tropsiueit Boabl"

Pacuer koanudecTBa TEIIOTHI,

s HE0OXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIAEISEMOr0 UM MpHU
OXJIKJICHUH
JlabopaTopHas pabota

. bubnuorexa [JOK

16 "Onpenenenue yaenpbHOU

https://m.edsoo.ru/ff0a6bb0




DHeprus TorMBa. Y aeiabHast

bubmuorexa [JOK

17
TEIUIOTA CTOPAHUS https://m.edsoo.ru/ff0a7bSa
IInaBnenue u oTBepaeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y AeIbHas bubmmorexa [JOK

P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
Jlaboparopnas pabota
19 "On gﬂeﬂEHHe szem,Hoﬁ TETJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIba

20 [TapooGpa3oBanue U KOHICHCAITHS. bubnnoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.

bu6mmoreka [IOK
21 3aBUCHUMOCTb TEMIIEPATYPhI
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(HEPHOTO
JTABIICHUS
Bnaxxnocts Bo3ayxa.

2 JlaGopatopHnas pabora bubnnoreka [JOK
"OnpeneneHne OTHOCUTENbHOU https://m.edsoo.ru/ff0a7628
BJIKHOCTH BO3yxa"

2 Pemenue 3agau Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHIMIIBI PaOOTHI TETIIOBBIX

24 neurateneit. [lapoBas TypOuna.

JIBuraTens BHYTPEHHETO CTOPAHUSI
KII/I TerymoBoro nBuraTess.
bubmuorexa [JOK
25 TennoBbIle IBUTATEIN U 3alllUTa

OKpY>Karole cpebl

https://m.edsoo.ru/ff0a7c7¢c




26

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIJIOBBIX MpOIIEccax

27

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme "TemnoBsie
siBJIeHUS. MI3MeHeHne arperaTubix
COCTOSIHUH BeriecTna'"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no teme
"TemnoBele ABieHus. M3menenune
arperaTHbBIX COCTOSIHMH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

DnexTpusanus ten. /[Ba poga
AIEKTPUUECKUX 3aPsI0B

Ypoxk-uccienoBaHue
"DnekTpu3auus Tea UHAYKIUEN 1
IIPY COIPUKOCHOBEHUU"

B3anMopeicTBre 3apsyKeHHBIX TEll.
3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.
HarnpsiskeHHOCTB AJIEeKTPUYECKOro
nosis. [puHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

34

Hocurenun QJICKTPUYCCKUX 3apsA10B.

DOnemeHTapHbli 3aps. CTpoeHue
aToma

[TpOBOTHUKY U JUDIEKTPUKH.
3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsizia

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6




Pemenne 3a1a4 Ha IPUMEHCHUC

bubmuorexa [JOK

35
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cyiiecTBoBaHus. MicTouHUKM bubmmorexa [JOK

Y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AIEKTPUYECKOTO TOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B MEeTaJlJIax, bubnnoreka [JOK
JKMIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb u eé
COCTaBHBIE YaCTH
Cuna Toxka. JlabopatopHas pabora

41 "U3mepeHue u peryaupoBaHue 0.5 bubmmorexa [OK

PEHHE 1 pEryiip ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUECKOe HATIPSKEHHE.

4 BoasT™metp. JIaboparopnas pabota 05 bubnunoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%e14
HarpsKeHns"

ConpoTtuBieHre MPOBOJHUKA.
43 v GJI':I)Hoe con OTPI;)BHeP)IIHe bubmmorexa [JOK
A P https://m.edsoo.ru/ff0aa738
BEIIECTBA
m JlaGopatopHnas pabora | bubmuoreka [IOK

"3aBUCUMOCTB JIEKTPUYECKOTO

https://m.edsoo.ru/ff0aa738




COIPOTHUBIICHUS IPOBOIHUKA OT
€ro JJIMHBI, TUIOIIAIU MOMEPEYHOr0
ceyeHus 1 marepuana”

3aBUCUMOCTH CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma st buGnnorexa LIOK
https://m.edsoo.ru/ff0aa44a

y4acTKa Lenu
Jlaboparopras pabora
"HccnenoBanue 3aBUCUMOCTU CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOp, OT E;ffj;ifiaogsgfoaame
COINPOTUBIICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”
[TocnenoBarensHOE U

47 napajuieIbHOE COCTUHEHUS
MTPOBOTHUKOB
JlabopaTtopHas pabora "I[IpoBepka

43 MpaBWJIa CIOKEHUSI HallPsLDKEHUN bubnuoreka [IOK
IIpY IIOCIEI0BATEIBHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka

49 MpaBWJIa Ui CUJIBI TOKA IPU bubnuoreka [IOK
IapajuIeIbHOM CO€IUHEHNH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenwue 3a1a4 Ha IprUMEeHEHHE

50 3akoHa OMa JJ1s pa3IuyHOTO ngg;;f;;gﬁifoaa (32
COEIMHEHMS TIPOBOTHUKOB

51 PaboTa 1 MomHOCTh bu6mmorexa [IOK

QJICKTPHUYICCKOI'O TOKA. 3akoH

https://m.edsoo.ru/ff0ab124




Hxoynsa-Jlenma

Jlaboparopnas pabota

bubmuorexa [JOK

"

32 Onpenencine padoTs n " https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH 3JIEKTPUYECKOTO TOKA
DJIEKTPUYECKUE IETH U

53 NOTPEOUTENH IIEKTPUIECKOM bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbBIKAHHE

54 ITocTossTHHBIE MArHUTHI, KX
B3aHMOJICHCTBHE

55 VYpok-uccnenosanue "M3yuenne bubnnorexa [HJOK
MoJIeH MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTtHOe 110jIe. MarauTHoe mosjie

56 3eMIIi ¥ ero 3HaYeHUE JJIS KU3HU bubmorexa HOK
Ha Jee https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "DiaeKTpUUECKHE

57 3apsbl. 3apsKEHHbIE Tella U UX Bubmmorexa LHOK

https://m.edsoo.ru/ff0abd2c

B3aumoercTBus. IlocToSHHBII
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DnexkTpuuecKue 3apsbl.
3apspKeHHBIC Tela U UX

58 B3anMoaercTBud. I10CTOSTHHBII bubmmorexa LOK

ANeKTpuyecKkui Tok" /
Bcepoccuiickas nposepodHas
pabora

https://m.edsoo.ru/ff0abea8




59

60

61

PesepBHbIit ypok. Pabora ¢
TekcTamMu 1o Teme "[1oCTOSIHHBIM
AIEKTPUIECKUI TOK" /
Bcepocculickas npoBepodHas
paborta

OnbIT OpcTeaa. MaroutHoe nose
AIIEKTPUIECKOTO TOKa MarHuTHOE
T0JIe KaTYIIKH C TOKOM

[IpuMeHeHue >EeKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsSI MATHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

63

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
NEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u U3y4eHue
paboTHI AJIEKTpoaABUTATENS "
OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

64

Onektporereparop. Crocoos
MOJIYYEHUS ANEKTPUIECKON
SHEPTUU. DIEKTPOCTAHIINU HA
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU




[ToaroToBka K KOHTPOJIBLHOM
65 pabote 1o Teme "DIeKTPUIECKUE 1
MarHuTHBbIE sIBJIEHUSA"

KonrponsHast pabora o teme

66 "DJIEKTpUUECKUE U MAaTHUTHBIC
SIBIICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabora ¢
67 TekcTamu 110 Teme "TenmoBeie
sBJIeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe

PesepBHylit ypok. Pabora ¢
68 TEKCTaMH I10 Teme "MaruuTHele
saBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
| Mexanndeckoe JBHKEHUE. |
MarepuanbHas TOUKa
Cucrema orcyera.
bubnuoreka [{OK
2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1
https://m.edsoo.ru/ff0ad474
JBUKEHUS
3 PaBHOMepHOE npsMONIMHENHOE | Bbu6mmoteka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE
4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH
5 [IpssmonuHENTHOE PAaBHOYCKOPEHHOE | bubmuoteka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KEHHUS. 1
I'padux ckopocTH
JlabopaTopHas pabota
. "OnpeneneHue yCKOpeHus Tesa Npu | | bu6muoreka [JOK
PaBHOYCKOPEHHOM JBHXEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"
8 CBoOomuoe nagenne teia. OIbITH 1




Tamnnes

PaBHOMEpHOE ABMKEHUE 110
OKpykHOCTH. Ilepron u yacrora

bubnunoreka LIOK

? oOpamenust. JInneitHas u yriuoBas https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon Herotona. Bbu6mmoteka [JOK
PaBHOnelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1a4 Ha npuMeEHEHUE bubmmnorexka HOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubmmoteka IIOK
15 Cuna ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
JlabopartopHnast pabota
17 «OmnpeneneHne KECTKOCTH Bubmiorexa IOK
https://m.edsoo.ru/ff0aee28
MIPY>KUHBD»
13 Cina Tpenns bubmuoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
20 Jlaboparopnas pabota bubnmnorexa [JOK




"Onpenenenue ko3 duimeHTa
TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be

21

Pemrenue 3amau no reme "3akoHbI
Hrrorona. Cuna ynpyroctu. Cuna
Tpenus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0afb8e
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23

24

25

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
TaCHHUS

Ypok-konpepenuus "JBimkenue
TE€J BOKPYT I'PaBUTAIUOHHOTO
uentpa (CosiHeyHast cucrema).
lanmaktuku"

Pemenue 3amau nmo treme "Cuna
TSKECTU U 3aKOH BCEMUPHOTO
TArOTeHU"

IlepBas kocMHUEeCKask CKOPOCTb.
HesecomocTs u neperpysku

bubnuoreka [IOK
https://m.edsoo.ru/ff0af044

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0af5{8

bu6mmoteka IIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHe MaTepHAIBHOW TOYKHU.
AOGCONIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmenT cunbl. LleHTp TsoxecTn

bu6mmoteka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCHE MaTEepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cunbl. LleHnTp TsokecTn




Pemrenue 3agad mo reme "MoOMEHT

bubnunorexa LIOK

28 cunbl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe

29 1o TeMe "MexaHuueckoe bubmmorexa LIOK

. https://m.edsoo.ru/ff0b0408
nBwkenue. Bzaumonelicraue tea"
KonrponsHast pabora o Teme
30 "MexaHU4YecKOe IBUKECHHE. bubmrorexa LIOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynbsce Tena. Umiynse cumbl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnnorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE

3 Pemenue 3agaud no reme "3akoH bubnuoreka [{OK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

3 Ypok-koHpepeHuus "PeakTuBHOE
JBUKECHHE B IPUPOJE U TEXHUKE"

bu6mmoteka IIOK

34 Mexanunyeckasi paboTa U MOITHOCTb hitps://m.cdsoo.ru/f0b0as4

35 PaboTa cuitbl TSKECTH, CUITBI bubnnorexa [JOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora
«Omnpenenenne pabOThHI CHITBI

36 TPEHUS P PAaBHOMEPHOM
JBIKEHUHU TeJla M0 TOPU30HTATEHOMN
MMOBEPXHOCTH»

37 CBs3b 9HEPrUU U pabOTHI.




HOTGHHI/IaJ'IBHaH OHEpIuUia

Kunernueckas sneprus. Teopema o

bub6nmoreka [IOK

38
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 JlaboparopHas padorta «/3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUS IHEPTUMN https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe ABMIKEHHE U €TO bubnuoreka [{OK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaroiue KoneOaHusl.
X bubmuoreka [{OK
42 Brinyxaennsie koneOaHusl.
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasATHUKA
Ypok-uccrienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubmorexa HOK
pros https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MACChl Tpy3an
45 [IpeBpamenue 3Hepruu npu
MEXaHUYECKUX KOJIEOAHMIX
Jlaboparopnas pabota
46 «On IZ CHIG):HI/IG I;){aCTOTBI U IIepuoa bubmmorexa [IOK
peat . pHoa https://m.edsoo.ru/ffOblaec
KoJe0aHui MPYKUHHOTO MAasITHHKA
JlabopaTtopHas padota «IIpoBepka
47 HE3aBUCHUMOCTH IIEPHOJIa bu6muoreka [IOK

KoJieOaHUH TPpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a»

https://m.edsoo.ru/ff0b197a




48

49

Mexanndeckue BoJIHEL. CBOMCTBA
MexaHn4deckux BoJH. [IpogoabHbIe
Y TIOTIEPEYHBIE BOJIHBI
Ypok-koHbepeHIus
"MexaHu4eckue BOJIHBI B TBEPIOM
Tene. CelicMuueckye BOJHEI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe
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52

3ByK. Pacripoctpanenue u
OTpa)KEHHE 3BYyKa
Ypok-uccnenosanue "HabmroneHue

3aBHCHUMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

I'poMKOCTb 3BYyKa U BBICOTA TOHA.
AKYyCTUUYECKUI pe30HAHC

53

VYpok-koHpepeHius "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b23ca
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56

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanuueckue KojieOaHus u
BOJHBI"

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUSI.
MexaHn4ecKkre KoacOaHus u
BOJIHBI"

3J'IeKTpOMaFHI/ITHOe TI0JIC.
3J'IeKTpOMaFHI/ITHBIC BOJIHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b25f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2abe
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CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH




Ypok-kouhepennus "llkana
ANEKTPOMArHUTHBIX BOJIH.

58 Hcnons3oBanue bubmmorexa LOK
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH ISt
COTOBOM cBs3H"
VYpoxk-uccienoanue "M3yuenue
. bubnuorexa [IOK
59 CBOWCTB AJICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpenenenne
60 YaCTOTHI U JUTUHEI
3JIEKTPOMATrHUTHOM BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBeTa.
61 Cxopocth cBeTa. BoHoBEIE bubmorexa [IOK
up ’ https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEeHHE CBETa. 3aTMEHUS bubmmorexa [IOK
pacrpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 Pemenue 3ama4 Ha IpUMEHEHHE bubnmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bu6muoreka [JOK
IPETOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpa’KEHHUE
65 cBera. Mcnonb3oBaHue MOITHOTO bubnuotexa [JOK
BHYTPEHHETO OTPAXKECHHUS B https://m.edsoo.ru/ffOb3cS5¢c
OIITHYCCKUX CBETOBOJIAX
66 JlabopaTopHas pabota




"HccnenoBanue 3aBUCUMOCTH yTIJia
MIPEIOMJIICHUS CBETOBOTO JIyda OT
yIJia najicHus Ha rpaHuiie "BO3ayX-

nn

CTEKIIO
Ypok-koH(pepeHIus
"Hcnon30BaHuE TOJTHOTO

67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3B"
68 JInn3bl. OnTryeckast cuiia JTUH3bI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3{2c
69 [TocTpoenue n3odpaxxeHuii B bubmmoreka [JOK
JIUH3aX https://m.edsoo.ru/ff0b444a
JlabopartopHnast pabota
70 "Onpenenenne GOKyCHOTO bubmmnorexka HOK
pacCTOSAHUS U ONITUYECKOM CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
71 Ypok-koupepenius "OnTuyeckue bubmuoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 kak ontudeckas cucteMa. bubnuoreka [{OK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "legexTs
3penus. Kak coxpanurs 3penue"
Pa3noxxenue 6enoro ceera B CIEKT.
74 Omnertel HetoTona. Croxxenune bubnuotexa [JOK

CIIEKTpaJIbHBIX IIBETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c




JlaGopaTopHas padota "OIBITHI 11O
Pa3IoKEHUIO OEJI0r0 CBETa B CIIEKTP

75 Y BOCIIPUSATHUIO [[BETA MPEAMETOB bubmmorexa [JOK
P . e https://m.edsoo.ru/ff0cOe2a
pu uX HaOJIIOICHUN Yepes
1[BETOBbIE (HUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: JUCIIEPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moneins aroma
bopa
Hcnyckanue 1 MorjoeHne cBera
N bubnuoreka [{OK
79 atomoM. KBauThbl. JInneluaTeie
https://m.edsoo.ru/ffOc144c
CHEKTPHI
VYpoxk-nipaktukym "Habmtonenue bubmuoreka [IOK
80 "
CIIEKTPOB UCITyCKaHUSA https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) CrtpoeHue aTOMHOTO sifipa. bubmuoreka [JOK
Hyknonnast Mogens https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuoreka [OK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau o teme: but6mmoreka [IOK
"PagnoakTuBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx momypacnana




86

87

Ypok-koH(pepeHIus
"PagmoakTHBHbBIC W3TyYEHHUS B
NpUpOJE, METUIIUHE, TEXHUKE"
SAnepHble peakuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U
MAacCOBOI'0 YHCE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58
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89

90

DHeprust CBSA3M aTOMHBIX sIIIED.
CBs13p Macchl U SHEPTUU

Pemenue 3agaud no reme "AnepHeie
peakuu"
Peakiuu cuHTe3a U IenCHUS SIED.

Uctrounuku suepruu CosiHIa U
3BE3]T

bubnuoreka [{OK
https://m.edsoo.ru/ffOc1d7a

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. JleincTus
pPaZMOaKTUBHBIX U3ITyYEHUHN HA
JKUBBIE OpraHU3MBbI"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie siBieHus"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DNEeKTPOMarHUuTHOE MOJIE.
DJEKTPOMAarHUTHBIE BOJTHBI.
KBanToBnie siBneHus"

94

IToBTOpenue, o0o0IEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c245a




"BzaumonerictBue ten"

[ToBTropenue, o6o0menue. Pemenne

95 aCYETHBIX U KQUECTBEHHBIX 33124 buGnuorexa [IOK
P ! ’ https://m.edsoo.ru/ff0c2572
1o Teme "TeroBbIe MpoLECChl
[ToBTOpenue, o6o0menue. Pemenue
96 pacyeTHBIX ¥ KaYECTBEHHBIX 3a7a4 bubnuoreka [JOK
o Teme "KIIJI TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, o6o0meHue. Pemenue
bubnuoreka [IOK
97 pacyeTHBIX U KaUECTBEHHBIX 3aj1a4
https://m.edsoo.ru/ff0c2b30
o reme "KIIJI anekrpoycraHoBoK"
[ToBTOpEeHME, 0000IIECHNE.
bubnunoreka LIOK
98 JlaboparopHubie pabOTHI 110 KypCy
" " https://m.edsoo.ru/ff0c2c52
CBeTOBELIE ABICHUS
[ToBTOpenue, 06o6menue. Padora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI bubnmorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, 06o6menue. Padora ¢
100 Tekctamu 1o TeMe "Konebanus u bubnmorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTropenue, o6o0menue. Pabora ¢
101 TekcTamMH 110 Teme "CBeTOoBEBIE bubmorexa LHOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0mmenue. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u

sanepHas Gpusmnka"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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HPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIACC

Kon

NPOBEPAEMOT0
pe3yabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOT'O 00111€r0
oOpa3zoBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiiniaTth ABJICHHA IO OMHUCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHHE H3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpy)XalllleM MHpe, B TOM 4Hcle (U3HUECKUE SBICHUS B
NpUpoJe, IpPU H3TOM IEPEBOJUTH IMIPAKTUYECKYIO 3a7ady B
y4eOHyI0, BBIJIEJIATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKM)

(bU3UYECKUX SBIECHUN

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (PU3MYECKHUE SBIICHUS,
UCHOJb3ysd (PU3MYECKHE BEIMYUHBI, MPU ONUCAHUU MPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYUH, HX
00O3HaYeHUsT M EIUHMIBI (U3UYECKUX BEIMYMH, HAXOJIUTh
(GopMyIibl, CBS3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIUYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOUTH  TpapUKHd  HM3YYEHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH

1.5

1.6

XapakTepU30BaTh CBOWCTBA Tel, (u3Wueckwe SBICHUS U
MPOLIECChl, HUCIOJIb3Ysl U3YYEHHBIE 3aKOHBI, MPU STOM JaBaTh
CIIOBECHYIO  (OPMYIMPOBKY 3aKOHa U  3alUCBIBaTh  €ro

MaTEMaTUUICCKOC BBIPAKCHUC

OOBICHATH (PU3NUECKUE SBJICHUS, IPOLIECCHI M CBOICTBA Tell, B TOM
YUCJI€ W B KOHTEKCTE CHUTyalluld NPAKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH

oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoif Ha 1 — 2




1.7

1.8

M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUH, (PU3NYECKUX 3aKOHA

WA 3dKOHOMCPHOCTHU

pewaTth pacu€THble 3a1aun B | — 2 elCcTBUS, UCIOJIb3Yys 3aKOHBI U
(bopmybl, CBS3BIBAIONIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a yCIOBMS 3aJa4yd  3allMChIBaThb KPAaTKOE YCJIOBHE,
MOJICTABIATh (PU3UYECKUE BEIWYMHBI B (POPMYIJBI M INPOBOAUTH
pacuéThl, HAXOAWUTH CIPABOYHBIC JaHHbIE, HEOOXOAMMBIE IS
peuieHus  3a4ad, OLEHUBATH PEAIUCTUYHOCTH  IIOJY4EHHOU

(bu3MUeCcKOil BETUYNHBI

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PELIUThH MPH MOMOIIU
(u3MYECKUX METOAOB, B OINHUCAHWUU HCCIEAOBAHUS BBIICTAThH
MpoBEpsieMOe  TMPEANoNoKeHHe  (TUMOTe3y), pa3iaudarb U
HMHTEPIPETUPOBATH MOJIYYCHHBIN pe3ybTaT, HAXOAUTh OLUIMOKHU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MIPOBOJHUTH OMBITHI 1O HAOTIONCHUIO (U3NYCCKUX SIBICHUN WIIH
¢uznueckux CBOHCTB Ten:  (GOPMyIUpPOBATH  MPOBEPSIEMbIE
MPEANONOKEeHUs,, COOMpaTh YCTAHOBKY W3  MPEIJIOKEHHOTO
o0opy/noBaHus, 3alHUCBIBAaTh XOJA OMNbITa U  (QOpMYIHpPOBATH

BBIBOIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHUSI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U
U POBBIX MPUOOPOB, 3aIUCHIBATh MOKAa3aHUS IPUOOPOB € YUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTHh HCCIEAOBAaHUE 3aBHUCHUMOCTH OJHOW (pu3nueckoun
BEJIMYMHBI OT APYrOM C HCHOJB30BAHUEM NPSAMBIX U3MEPECHUH,
y4acTBOBATh B TUIAHHUPOBAHUU Y4€OHOTO HMCCIIEIOBAHUS, COOMPATH
YCTAHOBKY U BBIIOJHATh U3MEPEHUS, CIHEAYS MPEITI0KEHHOMY
mIaHy, (QUKCHpOBaTh pe3yibTaThl TOJYYEHHOW 3aBUCHMOCTH
(U3MYECKUX BEIMYUH B BHJIE MIPEATIOKEHHBIX TaOIUI] U TpadUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCIICAOBaHUA

1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIHYUH, CIEAYs
MPEIVIOKEHHON HMHCTPYKLIHH: IIPU  BBINOJIHEHUU HW3MEPEHUH
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAUEHUE

HCKOMOM BEITUYUHBI




1.13

1.14

1.15

1.16

1.17

1.18

1.19

coONoaTh TMpaBWiIa TEXHUKUM OE30MacCHOCTH TpH paboTe ¢

J1ab0opaTOPHBIM 000PYIOBAaHUEM

yKa3bplBaTh IPUHLMUINBI JACHCTBUS TNPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTEPHU30BaThb IMPHUHLMIIBI ACUCTBUS H3Y4YCHHBIX
npUOOPOB U TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX OIHUCAHUA,
UCTOJNB3ys 3HAHUS O CBOWCTBAaX (PU3MUYECKUX SBJICHUH U
Heo0XoauMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOANUTH TPUMEPHl (HAXOAUTh HH(POpPMAIMIO O TMpUMepax)
IPAKTUYECKOIO  HCHOJb30BaHMUA  (U3UMUECKUX  3HAHMM B
MIOBCEIHEBHOM JKM3HM i1 oOecnedeHus Oe30MacHOCTH IIpU
oOpamieHnn ¢ npubopaMH UM TEXHHYECKMMHU YCTpoMcTBamy,
COXPaHEHMs 3I0pPOBbS U COOIIOAECHUS HOPM HKOJOTHYECKOrO

MOBE/ICHUS B OKpYXKAIoOIIel cpene

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTHU I/IHTepHeT
B COOTBCTCTBHHM C 3aJaHHBIM IOWCKOBBIM 3allpoOCOM, Ha OCHOBC
HMCIOIITUXCA 3HAHHUH U HYTéM CpaBHCHUS PA3JIMYHBIX HCTOYHHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas sABJIACTCA HpOTI/IBOpGIII/IBOI\/JI U1

MOKET OBITh HeﬂOCTOBepHOﬁ

HCIIOJIb30BaTh pu BBIITOJIHCHU U y4eOHBIX 3alaHUI
Hay4YHOIIONYJIIPHYIO ~ JIUTEpaTypy (PU3MUECKOro CoNep:KaHusd,
CIIPaBOYHBIE MAaTE€pUallbl, pecypchl cetu IHTepHeT, BlIaneTh
NpuéMaMH  KOHCIIEKTUPOBAHMS  TEKCTa, npeoOpazoBaHus

nH(OpMALIUY U3 OJHOM 3HAKOBOU CHCTEMBI B IPYTYIO

co3/laBaTb COOCTBEHHbIE KpAaTKHME IHCBMEHHbIE U  YCTHbBIE
CcoOOIIeHUsT Ha OCHOBE 2 — 3 HCTOYHMKOB HH(popManuu
(Gu3MYeCKOro coAep)KaHus, B TOM UHCIE MyOJIMYHO JenaTh
KpaTKue COOOIIeHHs O pe3yjabTaTaX IPOEKTOB WM Y4eOHBIX
UCCIIEIOBaHMUM, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh W3YyYEHHBIN
MOHATUMHBIA ~ ammapar  Kypca  (GU3MKH,  CONPOBOXAAThb

BBICTYIIJICHUC HpC3CHTaI_[HCI>'I

MpU  BBIOJIHEHUM  y4YEOHBIX TMPOEKTOB U  HUCCIIEOBaHUM
pacripenieniath 00S3aHHOCTM B TpYyNIEe B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3ajlauaMH, CJEeIWTh 3a BBHIIOJHEHHEM IUIaHA

IENCTBUI, ameKBaTHO OIEHHUBAThL COOCTBEHHBI BKJIag B




ACATCIIbHOCTD T'pYIIIIHI, BBICTpanBaTh KOMMYHHKATHBHOC

B3aHMO,Z[€I>'ICTBI/I€, YUYUTBIBAsA MHCHUC OKPYXKarOIINUX

8 KVIACC

Kon

NpoBepPsIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT'0 00111€r0
oOpa3zoBaHus

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pas3indaTth SBJICHUA IO OIMMCAHHIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBIICHHE HM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYy’KaloIlleM MHpe, B TOM uucie (U3MYECKUE SBJICHUSA B
NpUpoJie, IpPU OSTOM MEPEBOAUTH IMPAKTUYECKYIO 3a7ady B
y4yeOHYyI0, BBIIENATh CYILIECTBEHHblE CBOWCTBA (IPU3HAKH)

(bu3HYECKUX SIBICHUN

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (PU3MYECKHUE SIBIICHUS,
UCHONb3ysd (PU3UYECKHE BEIMYMHBI, TMPU OINUCAHUU IPABUIBHO
TPaKTOBaThb (U3NYECKUH CMBICT  HCIOJb3YEMBbIX  BEJIMYMH,
0003HaUeHUsT M €IUHMIBI (U3UYECKUX BEIMYMH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYI0 BEIMYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOUTh  TpapUKHM  HM3YYEHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH

1.5

1.6

XapakTepu30BaTh CBOMCTBA Tel, (u3UUecKWe SBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl W3YYEHHBIE 3aKOHbI, NpPU HSTOM JaBaTh
CIIOBECHYIO  (OPMYIMPOBKY 3aKOHa M  3alHUChIBaTh  €ro

MaTEMaTUUICCKOC BBIPAKCHHUC

OOBSICHATH (PU3MUECKUE TPOILIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CHUTyalull IPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAT NTPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE
n3 1 — 2 jornyeckux mIaroB ¢ MoMomplo | — 2 W3yd4eHHBIX
CBOWCTBAa (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH




1.7

pelars pacuéTHbIE 3a/1auu B 2 — 3 IEHCTBUS, UCIIOJb3Ys 3aKOHBI U
(dopMyIbl, CBs3bIBAaOLME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE
aHaIM3a yCJIOBUSA 3a7a4M 3alMCBIBATh KPATKOE YCIOBUE, BBISABIIATH
HEIOCTATOK JAHHBIX AJIS PELICHUs 3a]laud, BbIOMpPATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE AJIsi €€ PEIICHHUsI, IPOBOAUTH PACUETHI U
CpaBHUBAaTh IIOJYYEHHOE 3HaueHUe (U3NYECKON BEIUYMHBI C

HU3BCCTHBIMU JaHHBIMUA

1.8

pacro3HaBaTh MpPOOIEMbl, KOTOPHIE MOXKHO PEIIUTh IPU MOMOIIN
(GU3MYEeCKUX METOJOB, MCIIOJIb3Ysl OINMCAaHUE HCCIIeAOBaHUS,
BBIIETISATh IIpoBepsieMoe IIPEI0JIOKEHUE, OLICHUBATh
NPAaBUIBHOCTh IOpPSAJKA IPOBEICHHUS HCCIEIOBAaHUSA, JIeNaTh

BBIBOBI

1.9

MPOBOJIUTH OIBITHl 10 HAOIIOJNCHUIO (PU3MUECKUX SIBJICHUN WU
(¢u3nUecKux CBOUCTB Tel: (OPMYIMPOBATH  TPOBEPSICMBIC
MPEIIOJIOKECHUS, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO

000py10BaHus, ONUCKHIBATH XO/1 ONbITA U (POPMYIHPOBATH BHIBObI

1.10

1.11

BBIIIOJHATE HPAMBIC U3MCPCHHA C HCIIOJb30BAHHMEM aAHAJIOI'OBBIX
npuOOpOB U JATYMKOB (PUIWYECKUX BEIUYUH, CpPAaBHUBATH
pe3yabTaThl M3MEPEHHH ¢ y4€TOM 3aJlaHHOM  aOCOJIOTHOM

NOTrpeIIHOCTHU

MPOBOAUTHh HCCIEIOBAaHUE 3aBUCHMOCTH OIHOW (PU3NUYECKOM
BEJIMYMHBI OT JAPYrOl C HUCIOJb30BAHHEM NPSAMBIX H3MEPEHHUI:
TJIAHUPOBATh HCCIIEIOBAaHUE, COOMpATh YCTAaHOBKY U BBIMIONHATH
W3MEPEHHs, CIeAysd NPeMIOKeHHOMY IUIaHy, (UKCHpPOBaATh
pe3ynbTaThl TMOJYYEHHOH 3aBUCMMOCTH B BHIE TaOIUI[ W

I‘pa(l)I/IKOB, ACJIaTh BBIBOJAKI IO PE3yJIbTaTaM UCCICAOBaHUA

1.12

1.13

1.14

MPOBOJIUTh KOCBEHHBIC H3MEpEHUS (U3UYECKUX  BEIUYHUH:
IUIAHUPOBATh ~ M3MEpPEHUs, COOMpaTh  JKCIEPUMEHTAIbHYIO
YCTAHOBKY, CJHEAys MPEII0KEHHON HWHCTPYKIIMU, W BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

coOnrofaTh TpaBuUiia TEXHUKH O€30MacHOCTH Mpu padoTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKTCPU30BaTh HNPUHIUIIBI JIefcTBUSA HU3YUCHHBIX HpI/I60p0B n




TEXHUYECKUX YCTPOMCTB C OIOPOM HAa MX ONMCAHMS, UCIIONb3Ys
3HaHUS O CBOHCTBaX (PU3MUYECKUX SIBIEHUM M HEOOXOqUMbIe

¢busnvecKkre 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa u
HU3MEPHUTCIIBHBIC HpI/I60pH 10 CX€MaM U CXEMATHUYHBIM pHUCYHKaM,
COCTaBJIAATb CXCMbI JJICKTPUUCCKUX Lereil ¢ mocjaenoBaTeIbHEIM U
nmapalyiCJIbHbIM COCAWMHCHUEM OJJIEMCHTOB, pasjn4das YCIOBHBIC

0003HaYEHHMS IIEMEHTOB SJICKTPHUICCKUX nernei

1.16

MPUBOJUTL TMPUMEPHl (HAXOAUTH HHPOPMAIUIO O MpHUMEpPaXx)
MPAKTUYECKOTO  HWCIONIB30BaHUs  (U3NYCCKUX  3HAHWHA B
MOBCEIHEBHON JKM3HM MJid oOOecmedeHus Oe30MacHOCTH MpH
oOpamieHud ¢ mpudOpaMu H TEXHHUYESCKHUMH YCTPOMCTBAMH,
COXPAaHEHUS 3J0POBbS U COONIIOJIGHUS HOPM HKOJIOTHMYECKOTO

MOBE/ICHUS B OKPYKAIOLIEH cpee

1.17

OCYHIIECTBJISATh MOUCK MH(pOpManuu (U3HUECKOTO COIEpKAHUS B
cetu VIHTEepHET, Ha OCHOBE HMMEIOUIMXCS 3HAHUH M NYTEM
CpaBHEHUS JIOTTOJTHUTEIIbHBIX HMCTOYHUKOB BBIJICTISATH
nH(pOpMaIINIO, KOTOpas SIBISETCS MPOTUBOPEUMBON MIU MOXKET

OBITh HEIOCTOBEPHOM

1.18

WCIOJIb30BaTh IPH BBIMOJIHEHUH YYE€OHBIX 3aJaHUN Hay4dHO-
MOMYJISPHYIO JIUTEPATYPY (PU3NUECKOTO COAEPIKAaHUS, CIIPAaBOYHbIE
MaTepuaibl, pecypchl ceTu VHTepHeT; BiazeTe mnpuéMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMALMM U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC THCHBMEHHBIE ¥ KpaTKHE YCTHBIC
cooOmieHus, 06001mas MHGOPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB
(DU3HYECKOTO COJEpIKAHUs, B TOM YHCIIe MyOIHYHO MPEACTABIIATh
pe3yNbTaThl MPOEKTHOW WM HMCCIEAOBATEIbCKON NeATeIbHOCTH,
MpyU STOM TPaMOTHO HCIOJIb30BaTh M3YYCHHBIA MOHATHIHBIN
anmapaT  Kypca  (U3HWKH,  CONPOBOXKIATh  BBICTYIUICHHE

Mpe3eHTalnen

1.20

NpU  BBIIOJIHEHUH  y4YEOHBIX TMPOEKTOB U  HUCCIICOBAHMIA
(hU3UYECKUX TIPOIIECCOB PACTIPENEIATh OOS3aHHOCTH B TPYNIE B

COOTBCTCTBUH C IIOCTaBJICHHBIMHU 3aJgadyamMu, CJIICOUTH 3a




BBIIIOJIHEHUEM IUIAHA JEUCTBUUA U KOPPEKTUPOBAThH €0, aJICKBATHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIIBL,
BBICTpANBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, IPOSBIIASL

TOTOBHOCTH pa3p€uiaTb KOH(l)J'II/IKTI)I

9 KVIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111€r0
oOpa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pas3inidaTth SBJICHUA IO OIMMCAHHIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHHE HM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY)XalIlleM MHpe, B TOM 4Hcle (U3HUECKUEe SBICHUS B
pUpoJie, IpPU DBTOM MEPEBOAUTH IPAKTUYECKYIO 3a7ady B
y4eOHyI0, BBIJIENATh CYIIECTBEHHblE CBOWCTBA (IPU3HAKM)

(bU3UYECKUX SBICHUN

1.4

ONMCHIBATh HM3YYEHHBIE CBOICTBA Te€l M (PU3NYECKHUE SIBICHUS,
UCHOJNb3ysd (PU3MYECKHE BEIMYMHBI, MPU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUH CMBICI  HCIOJB3YEMBbIX  BEJIMYMH,
00O3HaUeHUsT M EIUHMIBI (U3UYECKUX BEJIMYMH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JAHHYIO (PHU3NYECKYIO BEIUYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOUTh  TpapUKd  HM3YYEHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH

1.5

1.6

XapakTepU30BaTh CBOWCTBA Tel, (u3WUecKkWe SBICHUS U
MPOIIECChl, HUCIOJIb3Ysl U3YYEHHBIE 3aKOHBI, MPU HSTOM J1aBaTh
CIIOBECHYIO  (OPMYIMpPOBKY 3aKOHa M  3alHUCBIBaTh  €ro

MaTEMaTUUICCKOC BBIPAKCHUC

OOBSICHATH (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CHUTyalull NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAT NTPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE

n3 2 — 3 JOrMYecKHX IIAroB C IMOMOMIIBIO 2 — 3 W3Y4EHHBIX




1.7

1.8

CBOWCTBa (DM3WYECKHX SBJICHUN, (U3NYECKUX 3aKOHA WU

3aKOHOMCPHOCTH

pemiats pacy€THble 3a1a4yM (omuparouiecs Ha cucremy u3 2 — 3
yYpaBHEHUI), HWCIONB3ysS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINC
¢u3nueckre BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a7auu
3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIOIIUME WU
n30bITOYHBIC  JIaHHBIE, BbIOUpPaTh 3aKOHBI U (OPMYIIBL,
HEOOXOMMBIC JII PEIICHUS, MPOBOJUTH PACUYEThl U OIICHUBATH

PCATUCTUYIHOCTD IMOJIYYCHHOI'O 3HAYCHU (1)I/I3I/I‘IGCKOI71 BCIINYHHBI

pacrio3HaBaTh MpoOIeMbl, KOTOPBIE MOXKHO PEIIUTh MPU MOMOIIH
(GU3MUECKUX METOJIOB, MCIOJb3Ysl OIMCAHUE MCCIIEIOBAHUS,
BBIICIIATH IIPOBEPSAEMOE NMPEANIONO0KEHHUE, OLCHUBATh IIPABUIIBHOCTD
IOpsAAKa  IPOBEIEHUS  UCCIENOBAaHUA,  JCIaTb  BBIBOJBI,

UHTEPIPETUPOBATh PE3YIIbTAaThl HAOIIOICHUN U ONBITOB

1.9

1.10

MPOBOJIUTH OMBITHl O HAONIONEHUIO (PU3MUYECKUX SIBJICHUN WU
(U3MYECKUX CBOMCTB TEJI: CaMOCTOSTENILHO COOMpPATh YCTAHOBKY
13 U30BITOYHOrO HaboOpa 000PYIOBaHUS, OMHMCHIBATD X0/ OIBITa U

€T0 PE3yJIbTAThlI, (I)OpMy.]'II/IpOBaTB BBIBOJbI

IPOBOJIUTH TNPU HEOOXOJUMOCTH CEPHIO MNPSAMBIX H3MEpPEHHH,
ompeeNsisi cpeaHee 3HAUCHUE M3MepsieMON BelUYuHbI ((hOKyCHOE
paccrosiHMe cobuparoleil IMH3bI), 000CHOBBIBATh BBIOOpP criocoba

n3MepeHus (M3MepUTeNbHOro npubopa)

1.12

MIPOBOJUTH MCCIIEJIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C
HCIIOJIb30BAHUEM IPSIMBIX U3MEpEeHUH: IUTaHUPOBATh
UCCIIEIOBaHME, CaMOCTOSITEJIBHO coOuparb YCTaHOBKY,
(buKcupoBaTh Pe3yNbTAThl MOTYYEHHOW 3aBUCUMOCTH (DPU3HUYECKUX
BEJIMYMH B BHJE TaOMUIM TrpaduKoB, JAejaTb BBIBOABI IO

pe3yjibTaTaM HUCCICAOBaHUA

MPOBOJUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX  BEITUYHH:
IUIAHUPOBATh ~ M3MEpPEHUs, COOMpaTh  DKCIEPUMEHTAIbHYIO
YCTAHOBKY ¥ BBINOJHATHE W3MEPEHUS, CIEeNys MPeII0KeHHOU
WHCTPYKIWHU, BBIYUCIATH 3HAYCHHE BEIMYMHBI U aHAJIU3UPOBATH
MOJTyYEHHBIE PE3YJbTaThl € Y4ETOM 3aJJaHHOW TOTPEIIHOCTH

U3MEPEHUN




1.13

1.14

coONoaTh TMpaBWiIa TEXHUKUM OE30MacCHOCTH TpH paboTe ¢

J1ab0opaTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHbBIE IPU3HAKU U3YYEHHBIX (U3NYECKUX MOJETCH:
MaTepuajibHas TOYKa, a0CONIOTHO TBEPIOE TENo, TOYCUHBIH
HCTOYHUK CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHasl MOJENb aTOMa,

HYKJIOHHag MOACJIb aTOMHOI'O Apa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOH HA MX ONMCAHHUSA, HUCIIOJIb3Ys
3HaHHUS O CBOMCTBaX (PHU3UYECKUX SBICHUM M HEOOXOIUMBIE

¢busnvecKkre 3aKOHOMEPHOCTH

1.16

WCIIONBb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH W3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB, HW3MEPUTENIbHBIX  NpUOOPOB U
TEXHOJIOTHYECKUX  MPOIECCOB  NPH  PEIIEHUH  y4yeOHOo-
MPAKTUYECKUX 3a7a4y, ONTHYECKHE CXEMbl [UIsi MOCTPOCHHUS

M300paKEHUH B ITOCKOM 3€pKaJie M COOMpAIONICH TNH3e

1.17

1.18

1.19

NPUBOANTH TPUMEPHI (HAXOAUTH HWHPOPMALMIO O TpUMepax)
MPAKTUYECKOTO  HCIOJb30BaHMA  (U3MYECKUX  3HAHMM B
MOBCEIHEBHOM JKM3HM MJi1 o0ecrieueHuss O€30MacHOCTH IpH
oOpamieHnn ¢ npubopaMH UM TEXHUYECKMMHU YCTpOMcTBamu,
COXpAaHEHHs 37I0pOBbS U COOJIIOJIEHHUS HOPM HKOJIOIMUYECKOTO

MOBEJICHUS B OKpYKaroUleil cpee

OCYILIECTBIATh NMOUCK HMH(pOpMaMU (PU3MYECKOTO COJEpKaHUS B
cetu MHTepHer, caMocCTOATENbHO (GOPMYIUPYS MOUCKOBBIN
3aMpoc, HaXOAUTh IYTH ONPENEICHHS TOCTOBEPHOCTHU NOJIy4YEHHON
nH(pOpMaLIUK HAa OCHOBE MMEIOIIMXCS 3HAHUM U JOMOJIHUTENbHBIX

HCTOYHHUKOB

WCIOJIb30BaTh IPH BBIMOJIHEHUH YYE€OHBIX 3aJaHUN Hay4yHO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COAEPIKaHUs, CIIPAaBOYHbIE
MaTtepuaibl, pecypchl ceTu IHTepHeTr; Biazere mnpuéMamu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMALMM U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

co3aaBaThb COOCTBEHHBIE ITHCHMEHHEBIE H YCTHBIC COO6I].[CHI/I$I Ha

OCHOBC I/IH(I)OpMaL[I/II/I N3 HCECKOJIBKHMX HCTOYHHUKOB (I)I/I3I/IquKOFO




cojiepkaHusl, NMyOIMYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOMN
WY  UCCIIEIOBATEIbCKONM JEATEIbHOCTH, IPU 3TOM IPAMOTHO
WCMOJIb30BATh MW3YYCHHBIM MOHATHUUHBIMA amrmapar u3y4yaeMoro
paznena GU3MKU U CONPOBOXKIATh BBICTYIUICHHE IpPE3eHTalUen C

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

IIpU  BBIIIOJIHEHUM  y4YEOHBIX IPOEKTOB U  HUCCIIEJOBAHUM
(U3MYEeCKUX NPOLIECCOB pacCHpeAessaTh O0S3aHHOCTH B IPYyIIE B
COOTBETCTBUM C IIOCTAaBJIEHHBIMU 3a/JayaMH, CIEIUTh 3a
BBINOJIHEHUEM ILJIaHa IeHCTBUM U KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHUBATh COOCTBEHHBIA BKJIAJ B JAEATEIBHOCTb TPYIIIHI,
BBICTPaMBaTh KOMMYHUKAaTHBHOE B3aUMOJAEUCTBHE, IPOSBIAL

TOTOBHOCTB pa3peniath KOH(PIUKTHI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon Kon

pasaejaa 3JIECMECHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOILIEI'O MHUPA

1.1

®usnka — Hayka O Ipupone. SIBineHus NpuUpoOIBbIL.
@usnyeckue SABJICHUA: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeMMUYWHBL. M3Mepenue (uznyeckux
BenuuuH. Pusnueckue mnpubopsl. IlorpemHocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

EctecTBeHHOHAYYHBIIH METOJ MO3HAHUS:
HaONIO/ICHWE, TIOCTAaHOBKA  HAYYHOrO  BOMPOCA,
BBIIBUKCHUE THIIOTE3, 3KCIIEPUMEHT IO IPOBEPKE

TAI0TE3, OOBSICHEHNE HAOIIOIaEMOTO SIBIIEHUS

1.4

1.5

Onucanne (QuU3MYECKUX SBICHUW C  TTOMOIIBIO
MoZeIen

[IpakTuyeckue paboOTHI:

#H##Par###113Mepenne pacCTOAHMM.
#H#HPar##l13MepeHne 00bEMa KUAKOCTH U TBEPAOTO
Tena.

H#H#H#Par###0Onpenenenre pa3MepoB MajbIX TeJ.
##HPar#H##l13mepenue TeMmepaTtypbl MpH MOMOIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

###Parf##CTpoeHNE BEIECTBA: aTOMBl U MOJIEKYJIBL,
uX pasmepsl. OMBITHIL, JTOKA3bIBAIOIINE IHCKPETHOE

CTPOCHUEC BCIICCTBA

22

#i##Par##t]Ipmokeane  yactun  BemectBa.  CBS3b

CKOpOCTH  ABWXKCHUA YaCTHUL C TeMHepaTypoﬁ .




BpoynoBckoe nBmxenue, uddy3us

2.3

24

BSaHMOHeﬁCTBHe YaCTHUILl BCUICCTBA: IIPUTAKCHHUC U

OTTAJIKUBAHHUC

H##Par### ArperaTuoie COCTOSIHUSI BEIIECTBA:
CTpOEHHE  Ta30B,  KHIKOCTEH M TBEPHBIX
(kpuctayjuinueckux) Ted.  B3aumocBsa3p  Mexay
CBOWCTBAMM  BELIECTB B  pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[IpakTuueckue padbOTHI:

#H##Par###O11eHKa 1uaMeTpa atoMa METOJIOM PsIJIOB
(c ucrostb3oBanueM (ortorpadmii).

#HHPar###ONBITEI 110 HAOMIONECHUIO  TEINIOBOIO
pacIIMpeHHs Ta30B.

#H#HPar#H##ONbITEl 0 OOHAPYKEHUIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannyeckoe  JIBUJKCHHE. PaBromepHoe u
' HEPAaBHOMEPHOE JIBH)KEHUE
##Par#H##Cropoctb.  CpenHsis  CKOpPOCTh  IIpH
32 HEPaBHOMEPHOM JBM)XKEHHMU. Pacd€r mytu u BpeMeHH
JIBUKEHUSI
SIBnenue nHepuuu. 3aKoH nHepHuK. Bzaumoeiicteue
33 TEl KaK IPUYMHA HM3MEHEHHSI CKOPOCTH IBUKCHHUS
Tesn. Macca kak Mepa HHEPTHOCTH Teja
34 ##Par#H## InotHocTh BemecTBa. CBs3b MJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
' MTOMOIIBIO JUHAMOMETPA
Hi#Parf## SIBnenne tarorenus u cuna tsxectu. Cuna
3.7 TSOKECTH  Ha  Jpyrux IulaHerax. Bec  rtena.

HeBecomocTh




3.8

3.9

Cuna tpenus. TpeHue CKOJbKEHUS U TPEHHE MOKOSI.
Tpenue B mpupoie U TEXHUKE
H#HH#Par##H#CnoxxeHre CuJjl, HaIlpaBJICHHBIX MO OJHOM

psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

3.11

3.12

[IpakTuyeckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS
(wapuka B JKUAKOCTH, MOJEIHM DJIEKTPUYECKOTO
aBTOMOOWJIA M Tak nanee). OmpexpeneHue cpenHei
CKOPOCTH CKOJIbXEHHMS Opycka WIM IIapuka [0
HaKJIOHHOM IockocTu. OnpeneneHue ILIOTHOCTU
TBEpaoro  Tena.  OmbITh,  JEMOHCTPUPYHOILUE
3aBHCUMOCTh PACTSDKEHUS (IedopManuu) MpyKUHBI
OT IPUJIOKEHHON cHJIbl. OBITHI, JEMOHCTPUPYIOILUE
3aBUCHMOCTh CHJIbl TPEHUS CKOJIBKEHHS OT Beca Tena

U XapakTepa COMPUKACAIOUINXCS MTOBEPXHOCTEH

®du3nUecKHe ABJICHUS B IPUPOJIEC: IPUMEPHI ABUKCHUS
C pPa3IMYHBIMUA CKOPOCTSMHM B YKUBOHM W HEXKHUBOK
MIPUPOJE, IEUCTBUE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE
TexHuueckue YCTPOWCTBA: JAHAMOMETD,

IIOAUINITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2
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JHaBnenue tBEpAoro Tena. CrocoObl YMEHBIICHUS U
YBEJIMYEHHUS TaBICHUS
JlaBmenne Ta3a. 3aBHCUMOCTb JIaBJICHUS Tras3a OT
00BEMa, TeMIepaTypbl
[lepenaua naBneHus: TBEPABIMU TEJIAMHU, KUIKOCTSIMHU

u razamu. 3akoH [lackansa. [THeBMaTnyeckre ManHbl

4.4

3aBHUCUMOCTD JaBJICHUS JXKUIOKOCTH OT I‘J'Iy6I/IHH.
I'mapocratuueckuit  mapagokc.  CooOlmraromuecs

cocynsl. ['mapaBinueckre MeXaHU3MbI

4.5

ATmocdepa 3emaum U aTMocepHOEe JIaBICHHE.
[IpuunHBI CyIIECTBOBAHUS BO3AYIIHOM 00OJOYKH

3emin. OnpiT Toppuuenu. 3aBUCHUMOCTh




4.6

aTMOC(EepHOrO IaBJIECHUS OT BBICOTHI HaJ YPOBHEM
MOpst
N3mepenue atmocdeproro nasienus. [Ipubopsr ms

M3MepeHust aTMOC(HEPHOTO JaBJICHUS

4.7

4.8

4.9

4.10

4.11

JleficTBrE KUAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX
Teno. BertankuBaromnias (apxumenoBa) cuia. 3aKoH
Apxumena

[1naBanue ten. Bo3gyxormnnaBanue

[IpakTryeckue paboOTHI:

HccnepoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
0o0béMa NOrpYy)XKEHHOW B KHUJIKOCTb YacTH TeJa.
Omnpenenenne BbITATIKUBAIOIIEH CHIIbI, 1E€HCTBYIOIEH
Ha TeJo, MNOrpykEéHHOoe B KUAKOCTh. IIpoBepka
HE3aBUCHMOCTH BBITAJIKMBAIOLICH CUJIBL,
JEUCTBYIOIEN Ha TEJIO B JKUIKOCTH, OT MAacchl Teja.
OnbIThI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
BBITAJIKABAIOIICH CHIIbI, ACHCTBYIOLICH Ha TEJIO B
KHUJAKOCTH, OT 00BbEMa MOrPYKEHHOH B JKUIKOCTbH
YyacTU Tela M OT  IUIOTHOCTH  JKHUJKOCTH.
KoHctpynpoBanue apeomerpa Ui KOHCTPYUPOBaHUE

JIOJIKM U OTIpEZIeNIEHUE €€ rpy30I0AbEMHOCTH

®dusnueckue  SABJICHUS B NPUPOAE:  BIMSIHHUE
aTMOCEepHOrO JaBJCHUS Ha KUBOH OpraHu3M,

IJIaBaHUE pbIO

TexHuuyeckue ycTpoicTBa: COOOINAIOIIUECS COCYIBI,
YCTPOMCTBO BOAOMPOBOJIA, THAPABIMYECKHUIN Mpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPITHEBOH

HacocC, apCoMETpP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1
5.2

5.3

Mexanunueckasi pabota
Mexanuyeckast MOITHOCTb

HpOCTLIC MCXAaHU3MBI: pbIyar, 6.]'[01(, HaKJIOHHAasa

miockocTh. [IpaBuio paBHOBecHs pplyara
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[IpumeHneHnue npaBuiia paBHOBECHS pblyara K 00Ky

55

«3010TOC  TpaBWIO» MexaHukd. KoaduuueHt
MOJIE3HOTO  JAeHCTBHMSA ~ MexaHu3MoB.  [Ipocteie

MCXaHHU3MBI B 6BITy U TCXHHUKCE

5.6

HOTCHHI/IaJ'IBHaH OHCprum TE€jla, IOAHATOrO HaAg

3eMiéit

5.7

Kunernueckas sneprus

5.8

59

5.10

[Tonnas mexaHnuveckasi SHEprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHU4YEeCKOH OQHCPIUH

[IpakTuueckue pabOTHI:

#H#HPar###Onpenenenne pabOThl CHUJIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHUU Tejla [0 TOPU30HTAIbHOU
nosepxHoctu. MccnenoBaHue ycllOBUH PpPaBHOBECHS
pbryara. Msmepenune KIIJI HakIOHHON MIJIOCKOCTH.
N3yueHne 3akoHa  COXpAaHEHHMS  MEXaHUYECKON

QHCPIUn

dusznueckue SBJICHUA B npupoac: pblHyaru B TCJIC

YCJIO0BCKa

5.11

TexHudeckue yCTPOWCTBA: pblYar, MOABWKHBIA U
HEMOJBWXHBIM  OJOKHM, HakKJIOHHas  IUIOCKOCTb,

MPOCTBIC MCXAHU3MBI B 6BITy

8 KJIACC

Kon
pa3jiena

Kon

3JIEMEHTa

IIpoBepsiemble 3J1€eMEHTHI COIePKAHUS

TEITJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPUM CTPOEHMs BelecTBa. Macca UM pa3Mepbl
MoJsieKyln. OnbIThl, MOATBEPKIAIONINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUU

6.2

Mopenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO




COCTOSHUM  BELIECTBA. Kpucrannuueckue  u

amopQHbIe Tena

OOBsSICHEHHE CBOWCTB Ta30B, KHIKOCTEH U TBEPIBIX

6.3 TeN Ha OCHOBE II0JIO>KEHU I
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TermoBoe pacuiupeHue U coxaTue
66 Temnepatypa. CBsi3p TeMmmepaTypbl €O CKOPOCTBIO
' TEIJIOBOTO ABMKEHUS YaCTHI]
Buyrtpennsis ~ aHeprusa.  CrnocoObl  HM3MEHEHUSA
6.7 BHYTPEHHEHN 3HEPruu: TeIrjionepesada u COBEPIICHUE
paboThI
63 Bunbl TeIJIoNepe1ayu: TEIJIONPOBOAHOCTb,
' KOHBEKLIHUS, U3Ty4YEHUE
KonuuectBo TemnoTel. VYaenbHas TEMI0EMKOCTh
6.9
BEILIECTBA
TeriooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIIOBOTO OamaHca
611 [lnaBneHue W  OTBepAECBaHUE KPUCTATUIMUECKHUX
' BEILECTB. Y JeNbHAas TEIUIOTA MIJIaBICHUS
[TapooOpa3oBanue u KoHAeHcanus. cnapenwue.
6.12 Kunenme. VYnaenpHas Ttemiota mapooOpa3oBaHMs.
' 3aBUCHUMOCTh TEeMIIepaTypbl KUTIEHUS oT
aTMoc(hepHOro JaBICHHUS
6.13 Bnaxxnocts BO3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Mpuammner  paboTel TemnoBbix aBurareneit  KIIJ]
6.15 TEIUIOBOI'O ABHUrareisl. 1eIUIOBBIE [ABUTrAaTeId U
3alIMTa OKPYKarolel cpeibl
6.16 3aKOH COXpaHEHUS M MpEBpallleHHus DJSHEPruu B




6.17

6.18

TCIIJIOBBIX ITpOLECCax

[TpakTueckue paboThI:

HHHPar#H##ONBITEL 10 OOHAPYKEHUIO NIEHCTBHS CHI
MOJIEKYJIIPHOTO MIPUTSKECHUSI.

HHH#Par##H#ONbITBl TI0  BBIPAIIMBAHUIO KPUCTAJIOB
MOBapEHHOI COM W caxapa.

HH#HPar#H###0OnBITEI  TIO  HaOMIOJCHUIO  TEIJIOBOTO
paclIMpeHus Ta30B, KUJIKOCTEN U TBEPJIBIX TEIL.
#H#HPar###Onpenenene  JaBlIeHUsT  BO3JyXa B
OaJIJIOHE MITTPHUIIA.

H#H##Par###OnbIThI, TeMOHCTPUPYIOIIHNE 3aBUCHMOCTD
JABJICHUS BO3AyXa OT €ro o0b&Ma M HarpeBaHUs WU
OXJIAXKCHUSI.

#H##Par##H IpoBepka TUIIOTE3bI JIMHEHHOM
3aBHCHUMOCTH  JUIMHBI ~ CTOJIOMKA  KUAKOCTH B
TEPMOMETPHUYECKOMN TPyOKe OT TeMITepaTypEhI.
#i##Parf##HabnoneHne  M3MEHEHUsS  BHYTPEHHEH
SHEPTrUM Tella B pe3yibTare TeIrionepeiadn 1 paboThl
BHEITHUX CHII.

##HPar###lccnenoBanue siBICHUS TETUIOOOMEHA TPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
##HPar##H#Onpenenenue  KOJIMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJOHN TMpH TEII000MEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.
###Par###Onpeneneare  yAeIbHOW TEMIOEMKOCTH
BEILIECTBA.

#i#HParf##lccnenoBanue npouecca uCapeHusl.
#HHPar###OnpeenieHne OTHOCUTEIIBHONW BIAKHOCTH
BO3/TyXa.

#Hi#HParf##OnpenencHue yIEIbHOU TEIUIOTHI

IIJ1aBJICHUA JIbAA.

@dusuyeckue SBICHUS B IPUPOLAE: IMOBEPXHOCTHOE




6.19

HaTSDKEHUE U KalWJUIAPHBIE SIBJIEHUS B IPUPOJIE,
KpucTaJlibl B npupone, usznydyeHue CouHua,
3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bI; 00pa3oBaHue

pOCHI, TyMaHa, UHEsI, CHeTa.

TexHudyeckne yCTpPOWCTBA: KAaNWLISAPBL, IPUMEPHI
HCIIOJIb30BaHUS KpHUCTAJUIOB, KUIKOCTHBIN
TEPMOMETP, JAaTUYUK TEMIIEpaTyphl, TEPMOC, CHUCTEMA
OTOIUIEHHUSI ~ JIOMOB, THUIPOMETPBI, ICUXPOMETP,

mapoBas Typ6I/IHa, ABUT'aTCJIb BHYTPECHHET'O CIr'OPpaHUsL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

BJ'ICKTpI/IS alusga  TCII. I[Ba poaa  OJICKTPHUUCCKUX

7.1
3aps0B
B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH Kynona
7.2 (3aBHCUMOCTh CHJTBI B3aUMOJICHCTBUS 3apSKEHHBIX TeEll
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEIaMU)
DneKTpuIecKoe oJse. HarmpsxénHnocTs
7.3 aneKkTpudyeckoro moisd. IlpuHnun cyneprno3uuuu
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaa0B. DJIeMEHTapHBIN
7.4 ANEKTPUIECKUIN 3aps. Crpoenue aToma.
ITpoBOAHMKY U TUAJIEKTPUKH
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
p ONEKTpUYECKU TOK. YCIOBUS  CYIIECTBOBAaHUSA
. AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
JleficTBUsL ~ JJEKTPUYECKOTO  TOKa  (TEIUIOBOE,
1.7 XMMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJIKOCTSAX U razax
Onektpuueckass nenb. Cuila TokKa. DJIEKTPUUECKOE
7.8
HaIpsDKEeHHe
79 Conporusienue IIPOBOJ/IHUKA. VY nensHoe

COIIPOTHUBJICHUEC BEIICCTBA




7.10

3akon OMa 1Ji yyacTKa Lenu

HOCJ’ICI{OB&TGJ’IBHOC U TIapaji€JIbHOE COCIMHCHUEC

7.11

MIPOBOJIHUKOB

PaGota M MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
7.12

Joxoynsa — Jlenua

DneKTpUYecKHe 1eny U MOTPEeOUTENN dEKTPUIECKON
7.13

sHepruu B ObiTy. KopoTkoe 3aMbIkaHue

[TocrosHHBIE MAarHMTHI. BzaumopeiictBue
7.14

MIOCTOSIHHBIX MarHUTOB

MarnutHoe noje. MaruuTHoe moje 3eMJId U €ro
7.15

3HAYEHHUE IS )KU3HU Ha 3emiie

OneiT Opcrena. MarHutHoe Mojie 3JIEKTPUUECKOTO
7.16

ToKa. [I[puMeHeHne 311eKTPOMArHUTOB B TEXHUKE

JlelicTBME€ MarHMTHOIO MOJIA HA MPOBOJHUK C TOKOM.

DNIEeKTPOABUTATEIb MTOCTOSITHHOTO TOKA.
7.17

Hcnonb3oBaHue 31EKTPOJBUraTeieii B TEXHHUUECKHX

YCTPOMCTBAX U HA TPAHCIIOPTE

Onbitel @apanes. SIBneHune  >IE€KTPOMArHUTHOU
7.18

nHaykuuu. [Ipasuio Jlenna

DIIEKTPOreHepaTop. CrniocoOsr MOJIy4eHUS
7.19 QIIEKTPUYECKOW  DHEPruu.  JJNEKTPOCTAHLIMKM  Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU

[TpakTudeckre paboOTHI:

OneITel 1O HAOMIONEHUIO  DJEKTPHU3AIMH  Tell

WHIYKIIAEH U TIPU COTPUKOCHOBEHUH.

UccnenoBanue eWCTBUSA SJIEKTPUUYECKOTO MO HA
7.20 IIPOBOJXHUKU U IUDIIEKTPUKHU.

COopka M mpoBepka pabOTHl SJIEKTPUUYECKON LEenH
MOCTOSTHHOTO TOKaA.
W3mepeHue u peryJinpoBaHHue CUIIbI TOKA.

I/I3MepeHI/Ie U pEryjIMpOBaHUC HAITPAKCHU.




HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYLIETO
4yepe3 pEe3UCTOp, OT COIPOTUBIEHHUS pe3ucropa M
HaIpsKEHUsS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
AIIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JJIMHBI, IIomaiaun MOICPCUHOTO CCUCHUA u
Marepuana.

[IpoBepka mpaBuiIa CIOXKEHUS HANPsDKEHUH MpU
[IOCJIEZIOBATEILHOM COEJUHEHUH [BYX PpPE3HCTOpPOB.
[IpoBepka mpaBwia [ CWJIbl  TOKa  MpHU
napajuieIbHOM COETMHEHUH PE3UCTOPOB.
Onpenenenne  pabOTBI  AJIEKTPUYECKOTO  TOKa,
uaymero yepes pesuctop. OmnpeneneHue MOLIHOCTU
AJIEKTPUYECKOTO TOKA, BBIAEISEMOM Ha pE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILIETO
yepe3  JIaMIIOYKy, OT HalpshKEHUs Ha  HEW.
Omnpenenenne KIIJ wnarpeBarens. VccnenoBanue
MAarHuTHOTIO BSaHMOﬂeﬁCTBI/IH IIOCTOSAHHBIX MAarHuToOB.
N3yuenne MarHUTHOTO MOJSI NOCTOSHHBIX MarHUTOB
npu UX oO0BEAMHEHMM W pa3fieneHuu. MccnemnoBanue
HeﬁCTBHﬂ QJICKTPUYECKOIO TOKa Ha MAarHuTHYIO
cTpenky. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTh
CUJIbl B3aMMOJICUCTBHS KATYIIKA C TOKOM U MarHuTta
OT CWJIbI TOKa M HAaNpaBJI€HUS TOKAa B KaTyIIKe.
N3yuenue nelicTBUS MATHUTHOTO TOJISl HA TPOBOJHUK
¢ TokoM. KoHcTpympoBanue u wu3ydeHHE pPaOOTHI
BIEKTPOJABUTATESA. N3mepenne KIIg
ANEKTPOJIBUTAaTEeNbHON  yCTaHOBKH. ONBITBI 1O
UCCIIE0BAHUIO SIBJIICHUS 3JIEKTPOMAarHUTHOM
WHIYKIUU: HUCCIECIOBAHME HW3MEHEHU 3HA4YEHUs U

HaIlpaBJICHHUA HHAYKIIUOHHOTO TOKa

7.21

dusnueckre SBICHUS B TMPHUPOJIE: DIEKTPUUECKUE




ABICHUA B arMocepe, DIEKTPUYECTBO IKUBBIX
OpraHM3MOB, MarHMTHOE ToNie 3eMid, JApeid
MIOJIFOCOB, POJIb MAarHUTHOIO TOJIA JJIA JKM3HU Ha

36MJ’IC, IIOJIAPHOC CUAHUE

TexHuuyeckue ycTpoHCTBa: IMEKTPOCKOI, aMIIEPMETP,

BOJITMETP,  PEOCTaT, CUETYMK  DICKTPUYECKOMN

SHEpruy, AJIEKTPOOCBETUTEIIbHBIE pudOpHI,
7.22 HarpeBaTelbHbIE  DJIEKTPONPUOOPHl  (TIpUMEpHI),
AIIEKTPUUYECKUE IPEJOXPAHUTENH, 3JIEKTPOMArHuT,
AJIEKTPOABHUraTeNb IOCTOSHHOIO TOKA, TI€HEepaTop
IIOCTOSIHHOT'O TOKa
9 KUIIACC
Kon Kon
[TpoBepsieMble 371EMEHTHI COEPKAHUS
pazznena JIIEMEHTa
MEXAHUWYECKMUE ABJIEHUA
g1 Mexannueckoe IBMXKEHHME. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBLHOCTh MEXAHUYECKOT'O JIBMKEHUS
8.3 PaBHOMEpHOE NpSMOIMHENHOE IBUKEHUE
#i#Parf##HepaBHOMepHOE IPSIMOJIMHENHOE
8.4 newkeHne. CpenHsis U MTHOBEHHasi CKOPOCTh Teja
8 IIPY HEPAaBHOMEPHOM JIBUKEHHUH
a5 VYckopeHue.  PaBHOYCKOpEHHOE — NPAMOJIUHEHHOE
' JBUKECHHE
8.6 ###Par###CBoooanoe magenue. OneITel [ anuies
HiHPar###PaBHOMEpHOE TBUKEHHE 10 OKPYXHOCTH.
8.7 [Tepuon n yacrora obpamenus. Jlnnelnas u yrionas
ckopocTH. LleHTpocTpeMuTeabHOE YCKOPEHHE
8.8 ITepBe1it 3akoH HproToHA




8.9

Bropoii 3akoH HeroToHa

8.10 Tpertuit 3akon HeroTona
8.11 HH#Par#H#H [puHIIMI CyNIEpIIO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
| #HH#Par#H##H##Cuna TpeHus: Cuja TPEHUS CKOJIbKCHUS,
813 CUJIa TPEHMUSI ITOKOS, IPYTHeE BUJIbI TPEHUS
814 HHHParfi##Cunia  TSDKECTHU M 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIEHUs
815 JBuxenne mmaHer Bokpyr Comnma. IlepBas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpysku
816 PaBHOBecMe MaTepuaNbHON TOYKH. AOCOIIOTHO
' TBEPJIOE TEIIO
#Hi#HPar###PaBHoBecue TBEPIOTO Tena c
8.17 3aKpEIUIEHHOM OChblO0 BpamieHus. MOMEHT CHIIBL.
LlenTp TsKECTH
Nmnynec Tena. M3meHnenwe wumnynbca. Mmmynbe
518 CHJIBI
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE
8.21 MexaHnunueckas paboTa U MOIIHOCTb
PabGora cun Tsxkectw, ynpyroctu, TpeHus. CBs3b
822 SHEPIruu 1 paboThl
) IToreHnnanpHass dHEprus Tena, MOAHATOTO HaJ
823 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanbpHas YHEPrUs CKATOU MPYKUHBI
55 #Par###Kunernueckass sHeprus. Teopema o
5 KMHETUYECKOW YHEPTUU
5 HHHParfi##3aKoH COXPaHEHHUS MEXaHUYECKON
.20 SHEPTUU
[TpakTHyeckue paboTHI:
8.27 Omnpenenenre CcpeaHEd  CKOPOCTH  CKOJIBKEHHS

6py01<a WJIN [JIBUKCHHA MIapuKa 110 HaAKJIOHHOM




wiockoctd. OmpeneneHne yCKOpPEeHUs Tena IpH
PaBHOYCKOPEHHOM  JIBIKEHHH [0  HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM  JIBIDKCHMH  0€3  HayallbHOM
CKOPOCTH.

[TpoBepka ruUmoOTE3bI: €CIM NPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 Ha4albHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psjJ HEYETHBIX YHMCEI, TO COOTBETCTBYIOILIUEC
NPOMEXYTKH BPEMEHU OJJMHAKOBBI.

I/ICCJICIIOBaHI/Ie 3aBUCHUMOCTH CHJIbI TPCHUA
CKOJIBKCHHST OT CHJIBI HOPMAJIbHOTO JIaBJICHUS.
Onpeneneane kod(hUIMEHTA TPEHUS CKOIBKCHUS.
Omnpenenenne XECTKOCTH NPYXHHBL OnpeneneHue
paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBHXKEHUU
Tena o TOPU30HTAIBHON HIOBEPXHOCTH.
Omnpenenenue paboOThl CUIIBI YIIPYTOCTU IIPU MOABEME
rpy3a C UCIOJb30BAHHUEM  HEMOABIKHOTO H

IMOJBMKHOTO OJIOKOB

8.28

8.29

du3znueckue SBICHUSI B npupoac: MNpPHIIMBBI U
OTJIMBBI, JBWXXCHHUC IIJIAHCT ConHeyHOM CHUCTECMBI,

PCAKTUBHOC ABUKCHUC )KUBBIX OPTaHU3MOB

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETP, MHAAaTYHUKU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHbI

KonebarensHoe JBUKCHHE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KoNeOaHUil: mepuojl, 4YacTora,
aMILIUTY1a
MareMaTnyeckuii ¥ TOPYKUHHBIA ~ MasTHUKH.
9.2 [IpeBpamenre  SHepruM  NOpu  KosebaTelabHOM
JIBUKEHUH
. 3aryxatomue Konebanus. BeiHy)/1eHHbIE KOJIeOaHusl.

Pe3onanc
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Mexanndeckue BOJHBL. CBONMCTBA MEXaHHYECKHUX
BoJiH. [IpomonpHble M momepedyHbie BOJHBL. [[nuHa
BOJHBI M CKOpPOCTb €€  pacupOCTPaHECHUS.
Mexanndeckue BOJIHEI B TBEPIOM Tene,

CEUCMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

9.7

9.8

9.9

NHudpa3Byk U ynbTpa3ByK

[TpakTyeckue paboOTHI:

OnpeneneHue 4YacToTbl M INepUOJa KOJEOaHMIA
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4YacToTbl M INepUOAAa KoOJeOaHM
HPY>KUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Iepuofa KoseOaHui
MOJBEIIEHHOI0 K HUTH TIpy3a OT JJUHBl HUTH.
HccnenoBanue 3aBUCUMOCTH Iepuoja KoseOaHui
IPY)KUHHOIO MasiTHMKa OT Macchl Ipy3a. IIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KosiebaHuil  Ipysa,
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a U )KECTKOCTU
npyxuHbl. V3MepeHue yckopeHuss CBOOOJHOTO
NaJCHUS

@dusuyeckue SBIEHHUA B IPUPOLAE: BOCIPUATHE
3BYKOB JKHBOTHBIMHU, 3€MJIETPSICEHHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMH, 9XO

TexHHuecKknue yCTpoMCTBa: DXOJIOT, UCIOJIb30BAaHUE

VIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE

BOJIHBI
0.1 ONeKTpOMarHUTHOE  Toje.  DIeKTPOMarHUTHbBIE
' BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 I[IIxana >1€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa.
' BonHoBEIE CBONCTBA CBETa
10.4 [TpakTiueckue paboThI:
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N3ydyeHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJIH C

MTOMOIIIbI0 MOOMIILHOTO TeedoHa

dusnyeckue SABJICHUS B npupoae: OMOJIOTHYECKOE

10.5 JeiicTBUe  BUAWMMOTO,  yJIbTPapHOIETOBOIO U
PEHTI€HOBCKOI'0 U3ITy4eHUN
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHU A
11.1 JlyueBas monens cBera. MIcTouHMKM cBETa
11.2 [IpsamosniuHeitHOe pacIpoCTpaHEHUE CBETa
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpaXEHMsI CBETa
114 [Ipenomiienne cBeTa. 3aKOH IPEIIOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xox nydeit B inH3e
116 OnTrueckas cucrtema Qoroarmnapara, MUKpPOCKONIA |
' TeJecKoIa
117 I'maz kak onTudeckass cucrema. bim3opykocTs u
' JAIIbHO30PKOCTh
Paznoxxenne Oenmoro cBera B cHekTp. ONBITHI
11.8 Herorona. CnokeHue  CHEKTPAJbHBIX  LIBETOB.

Hucnepcus ceera

11.9

[TpakTiueckue paboThI:

#i#HParf##lccnenoBanue 3aBUCHUMOCTH yriaa
OTpa’KEHHsI CBETOBOTO JTyda OT yTJjia MajcHuUs.
Hi#HPar#Ht#l13ydenne XapakTepUCTUK H300paKeHUs
npeaMeTa B INIOCKOM 3epKale.
###Par###Accnenosanue 3aBUCUMOCTH yria
NPEJOMIJIEHUSI CBETOBOIO JIyda OT yIJia MaJeHUs Ha
TPaHHUIIE «BO3IYX — CTEKIION.

#i#Par#Ht# lonyuenne u300pakeHU C MTOMOIIBIO
coOMparoIIel TUH3HI.

#iHPar#t##Onpenencare (HOKYCHOTO pAacCTOSHUS U




ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BI.
HH##Par###ONBITBI IO PA3JIOKEHUIO OCJIOro CBETa B
CIIEKTP.

HHH#Par##H#ONbITH IO BOCIIPUATHUIO LIBETA PEAMETOB

npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIC (DPMIIbTPHI

11.10

du3nuecKkue SBICHHUS B Iprupoac: 3aTMCHUSA COJIHLIa
u HYHBI, OoBE€Ta TCJI, OINTHYCCKHUE SBJICHHA B

atMocdepe (uBet HeOa, pedpakIus, paayra, MUPax)

11.11

TexHuueckue YCTpOﬁCTBaZ O4YKH, IMCPUCKOII,

¢doToamnmapar, ONTHYECKUE CBETOBOIbI

12

KBAHTOBLBIE ABJIEHUA

12.1

12.2

Omnwitel Pe3epdopna u mnanerapHas MoAelb aroma.
Mogaens aTtoma bopa

I/ICHYCKaHI/Ie H IOIJIOMCHUE CBETA aTOMOM. KBaHTHI.

JInHelyaTele CIIEKTPBI

12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs

124

CTpOCHI/Ie ATOMHOT'O  dapa. HYKJ'IOHHaH MOACIIb

aTOMHOTO sapa. M30Tomnsl

12.5

12.6

PannoaktuBHbIE [IPEBPALLECHMUS. Ilepuon
IoJIypacnaaa aTOMHBIX s1ep
SnepHble peakuu. 3aKOHBI COXPAHEHUS 3aps10BOIO

1 MacCCOBOTI'O YHUCEII

12.7

12.8

DHeprusi CBsi3Uu aTOMHBIX sijiep. CBsI3b MacChl U
SHEPTrUu
Peaknun cunte3a u geneHust sgep. McrouHuku

sHeprun CoJIHIA U 3BE3]T

12.9

Anepnas »sHepretuka. JleicTBHE paIHMOAKTUBHBIX

I/ISJ'Iy‘IeHI/II\/’I Ha JXUBBIC OPraHU3MbIL

12.10

[TpakTiueckue paboThI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB
U3ITy4CHHS.

HccnenoBanue TPeKOB: U3MEPEHNE YHEPTUN YACTHIIBI

110 TOPMO3HOMY ITyTH (TI0 poTorpadusm).




W3mepenue paanoakTuBHOTO (hoHa

@usnueckue SBICHHUS B IPUPOJAE: ECTECTBEHHBIN

pajiuoakTUBHBIL  (oH, KOCMHYECKHE  JIy4YH,
12.11 PaaMOAaKTUBHOE H3IYyYECHUE NPUPOJIHBIX MUHEPAJIOB,
NEHCTBUE paJOaKTUBHBIX H3IYYEHHMI Ha OpraHu3M
4esl0BeKa
1212 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbscona




HHPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
MPOBEPAEMOro 0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
TpeOoBaHUSA NPorpaMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanne ponu GU3MKK B  HAYYHOHM KapTUHE MUDA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEJICTaBICHUI O 3aKOHOMEPHOMH
CBSA3U U II03HABAEMOCTH SIBJICHUM IIPUPOABI, O POJIU IKCIIEPUMEHTA
B (usuke, o cucremooOpasyrouied poiau (GU3MKH B pPa3BUTUU
1 €CTECTBEHHbIX HAyK, TEXHHUKM W TEXHOJOTMH, 00 »HBOJIOLUU
(bu3NYeCcKUX 3HAaHUH U UX POJIM B LIEJIOCTHONW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIA/J€ POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
¢u3MKOB B  pa3BUTHE HAyKd, OOBSACHEHHME  IIPOLIECCOB

OKpYyKaromero Mupa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUsA O BUJAX MaTepuu (BEIIECTBO U MOJE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOEHUS BEILECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHHM
IpUpOAbl  (MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX H
2 KBaHTOBbIX); YMEHHME pa3iuyarh SBJIEHUS [0 OIHUCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
naHHOe (pu3MUecKoe sBIIEHUE; YMEHUE paclo3HaBaTh MPOSBICHHE
U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIEM MHUpE, BBLACIASA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia)IeHI/Ie OCHOBaMH TOHSITHUHHOTO armapara U1 CUMBOJIMYCCKOI'O
sI3bIKa (PUBMKH M MCTIOIb30BAHUE WX JIJISl PElIeHUs] yueOHBIX 3a7a4;
3 YMEHHE XapaKTEepU30BaTh CBOMCTBA Tel, (pU3UUYECKHE SIBJICHUS U
MPOLIECCH, HCMONB3yd (yHIaMEHTAIbHBIE W OMIUPUYECKHE

3aKOHBI

VYMeHnne OIHCHIBaTh HN3YUCHHBIC CBOMCTBA TE€l M (bHSH‘IeCKl/Ie

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

5 Bnagenue ocHoBaMHM METOAOB HAyyHOTO MO3HAHUS C Y4YETOM




coOmrofeHust  mpaBui  Oe30macHOro  Tpynaa:  HaOIOJeHUE
(UBNYECKUX SIBIICHHIA:

YMEHHE  CaMOCTOSTEIIBHO  COOMpaTh  AKCICPUMEHTAIbHYIO
YCTAaHOBKY M3 JIaHHOTO Habopa 00OpyIOBaHHS MO WHCTPYKIIHH,
ONMHKCHIBATH XOJ[ OIbITA W 3allUChIBaTh €r0  Pe3yJbTaThl,
(GOopMyIHPOBATH BHIBOJIBI;

MPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEPCHHUU (HU3NICCKHUX
BEJIMYMH: YMEHHE IUIAHUPOBATh W3MEPEHUs, CaMOCTOSITEIbHO
coOMpaTh OSKCICPUMEHTAIbHYIO YCTAHOBKY TII0 HHCTPYKIIUH,
BBIUUCIIATh 3HAYCHUE BEJIMYMHBI M aHAIM3HPOBAThH IOJTYYCHHBIC
pe3ynbTaThl ¢ Y4€TOM 3aJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB
HU3MEpEHUI;

MPOBEICHUE HECIIOKHBIX OKCICPUMEHTAJIBHBIX HCCIICOBAHUNM;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
MPOBOJIUTh  MCCJACIOBAHUE 10 HMHCTPYKIHH, [PEACTABIATH
MOJTyYCHHBIC 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJC TaOJIUI] U
rpadMKOB, yYUTHIBATh IOTPEUIHOCTH, JeJaTh BBIBOABI 110

pe3yjibTaTaM HCCICAOBaHUA

[lonnmanue XapakTepHBIX CBOMCTB  (U3MYECKUX  Mojeie
(MarepuanbHas TOuykKa, aOCOMIOTHO TBEPIOE TEIO, MOJEIU
CTPOEHHMS T'a30B, )KUJIKOCTEH U TBEPABIX TeJI, JIAHETapHAsT MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOI'O Sjpa) U YMEHHE MPUMEHSTh

UX JUIsl 00bsICHEHNS (PU3HUECKUX MPOIIECCOB

YMenue o0bACHATh PU3NUECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUl NPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIICICTBEHHbIE
CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4YEHHbIE CBOMCTBA
(bu3nuecKkux sBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH W

MOACIHN

VYMmenue pemate pacuéTHble 3a1aud (Ha Oaze 2 — 3 ypaBHeHHi),
UCIIONIb3YSl 3aKOHBI W (OpMysbl, CBA3BIBaIOIIME (PU3MUECKHE
BEJIMYUHBI, B YaCTHOCTH, 3alMCBIBATH KPATKOE YCIIOBHUE 3a]ayH,
BBISIBJISITH HEJIOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIBL,

HeO6XO,Z[I/IMBIe s eé peliCHus, HUCIOJIb30BATh CIIPABOYHELIC
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JJAHHbIE, TPOBOAUTH PACUYETHI M OLECHUBATH PEATUCTUYHOCTH
MOJIYYEHHOTO  3HAa4YeHUs  (U3MUECKONM  BEIUYMHBI; yYMEHHE
OTIPEACIISATh Pa3MEPHOCTh (DU3MYECKON BEIMYUHBI, TOTYYCHHOU

IIpH pCUICHUYN 3aJa4n

VYMeHue XapakTepu3oBaTh MPUHIMIBI JICHCTBUS TEXHHYECKUX
YCTPOKCTB, B TOM 4HCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKUX IPOLIECCOB 0 UX ONUCAHUIO, HCTIONB3YsI 3HAHHS
0 CBOWCTBaxX (PM3MYECKUX SIBICHUNA M HEOOXOoIuMble (pusmueckue

3aKOHOMCPHOCTH

YMeHHne WCIoNb30BaTh 3HAaHUS O (U3HYECKHX SIBICHUSX B
MOBCETHEBHOM JKM3HU JUIsl oOecredeHus: Oe30MacHOCTH TIpH
oOpamieHUd ¢  OBITOBBIMH  HpHOOpaMH ¥ TEXHUYECKUMH
YCTPOWCTBAMHU, COXpPAHEHHs 310pOBbS H COONIOJCHHUS HOPM
9KOJIOTMYECKOr0 TOBEICHHUS B OKpYXAIOLIEH cpeje; MOHUMAaHUE
HEOOXOJMMOCTH MPUMEHEHHS TOCTIKCHUH (DPU3UKU U TEXHOJIOTHH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BAHUSA

11

OmnbIT moMcKa, MpeodOpa3oBaHUA M NPEACTaBICHHUS HH(POpPMAIIUU
(bU3MYECKOTO COIepKaHUs C MCHOIB30BaHHWEM HH(OPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TCXHOJ’IOFHfI; YMCHUC OLICHUBATH
JIOCTOBEPHOCTH MOTy4YEHHOW HHPOPMAIIMN HAa OCHOBE UMEIOLTUXCS
3HAHUUA U JAOMOJHUTECIBbHBIX HUCTOYHHUKOB; YMCHHUC HCIIOJIB30BATh
MpU  BHINOTHEHUH y4YEOHBIX 3aJaHUN  HAyYHO-TIOMYJSPHYIO
TUTEPaTypy (HU3MUECKOTO COACpNKAHHS, CIIPABOYHBIC MaTCpPHAIIBI,
pecypcel cetu MHTepHeT, BiameHue 0a30BBIMH HaBBIKAMH
npeoOpazoBanuss MHPOpPMAIUU M3 OJTHOM 3HAKOBOW CHCTEMBI B
JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC

COOOIIeHHUsT HA OCHOBE HH(POPMAIINH U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe nBukeHue. MarepuanbHas Touka. CucremMa oOTcyéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABmxkeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUTSL BRIYMCIICHUS CPEHEH CKOPOCTH: V = S/t
PaBHOMepHOE NpAMONMHENHOE JBUKEHUE. 3aBUCUMOCTb KOOpPJIMHATHI Tella
OT BPEMEHH B CIIy4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KEHHUS:
13 xX(r)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH MAJsl MPOEKIMH CKOPOCTH, MPOEKIHH
[epeMEIIEHUs, IyTH, KOOPAUHATHl INPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTb KOOPJAMHATBI T€lIa OT BPEMEHM B CIydac PaBHOYCKOPEHHOTO
MPSIMOJIMHEITHOTO JIBUKEHMUS:
2
Sy =vg, = f+a =+ ;
2
@opMmysbl Ui MPOEKIUH MEPEMEIIECHNs, TPOEKIUU CKOPOCTH M MPOEKIHUH
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHHUM:
2
1.4 .sx(a‘)=vox-a‘+ax-3.
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zza:rsrc
I'paduku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, MPOEKIUU MepeMelIeH!sl, KOOPAUHATHI NMPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
15 CBobonnoe nanenue. @opMysbl, OMUCHIBAIOLIME CBOOOJHOE MajJieHHE Tena

10 BEpTUKaAIIN (I[BI/I)KCHI/IG TEJIa BHU3 WM BBEPX OTHOCHUTECIBHO IMOBEPXHOCTHU




3emin). ['padmku 3aBUCHMOCTH OT BpPEMEHHM MJISi MPOEKLIUU YCKOPECHHS,
INPOEKIUU CKOPOCTH W KOOPAMHATHI IPHU CBOOOJHOM TNAaJCHHUU Tela II0

BEPTUKAIN

CkopocTh paBHOMEPHOIO JIBUJKEHHUS Tella M0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PANANYC OKPYKHOCTH U NEPUOL

oOparieHus:
2R
=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HaHpaBHeHI/IC HECHTPOCTPEMUTCIILHOI'O

16 yckopenus. @opmyia Ji1sl BBIYUMCIEHUS YCKOPEHUS:
2
_w
WTR
®opmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpAICHUS:
V= !
T
Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m.d

CoHarpaBieHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHIIHI,

JEUCTBYIOLIEH Ha TEJIO0

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




1.12

1.13

1.14

1.15

TpeHI/IC IIOKOsA U TPEHUEC CKOJIbXKCHUA. dbopMyna IJIs1 BBIYUMCJICHUA MOAYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

Fo=u-N

Hedbopmanus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKoH YIPYrou
nedpopmaruu (3axoH ['yka):

F=k-Al

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

my -1,
F=G.-—1 _2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
dopMmyia Juisi BBIYUCICHUS! CHIIBI TSHXKECTH BOJIHM3M MOBEPXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nwmnynbe Tena — BekTopHas pu3nyecKasi BEIMYHHA.
pP=md

Nmnynbe cucrems Ten. M3MeHenne nMmnyinbca. UMIynbe CUiibl

1.16

1.17

3aKkoH COXpPaHCHUA UMITYJIbCa JJIA SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU +n, Ly =const
PeakTrBHOE IBUKEHUE

Mexann4deckas pa60Ta. dDOpMlea JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsoosc

Mexannueckass MOIITHOCTE:

n=4
I




1.18

1.19

1.20

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. q)opMyﬂa JJIA BBIYUCIICHUSA

KHHETHYCCKOM OHCPIHUHU:

}JEJE
By

Teopema o kuHeTnyeckoi sneprun. opmyna 1Jisi BEIYUCICHUS

HOTGHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexannueckas OHCPI'UA:
E=E,+E,

3aKoH coXpaHEeHHsI MeXaHH4ecKoi aHeprun. Gopmyra s 3aKoHa
COXPaHCHUS MEXaHHUYECKOHN SHEPTUU B OTCYTCTBHE CHJI TpeHUS: E = const.
IIpeBpaliieHrue MEXaHUYECKON YHEPTHH IIPH HATUYUH CHJIBI TPEHHS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHHUKH.

Peruar. Moment cuibl: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[ToasuxHbIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,

n= Anonesnas

Aaarpaqecam "

1.21

JlaBrienure TBEPAOTO TENa.
dopmyiia U1 BBIYACICHUS JABJICHUS TBEPIOIO Tela:

_F
p_S'

Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTudeckoe AaBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa IJId BBIYUCJIICHUA JABJICHUSA BHYTPH KUIAKOCTH:

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBnuueckuil npecc

1.23

1.24

3akon Apxumena. Dopmyna ISl ONPEACICHHUS BBITAIKUBAIOIICH CHIIBL,

JEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KHUIKOCTh WIIH T'a3:

F A T pgv
yCHOBI/Ie IIJIaBaAHUA TCJ1A. HHaBaHI/Ie CYIO0B H BO31YXOIIJIaBaAHUC
Mexanudeckue KojeOaHus. AMIUIMTY[a, IEpHOJ M dYacToTa KosebGaHwmil.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHNUI:

1
V=
T

1.25

MareMaTtnueckuii U NpPYKUHHBIA MasTHUKH. lIpeBpaimeHue sHepruu Ipu

KOJIe0aTeIbHOM IBIKEHUHN

1.26

3aryxatomue kojnebanus. Beinyxaennsie konedanus. Pezonanc

1.27

1.28

MexaHn4eCcKre BOJIHEI. HpOI[OJII)HI)Ie " IMONCPCYHBIC BOJIHBI. I[JH/IHa BOJIHBI

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3BYK. FPOMKOCTB 1 BBICOTA 3BYKa. OTpa)KCHI/Ie 3By1(0B01>i BOJIHBI Ha T'paHUIC

nByx cpeln. MH}pa3Byk U ynbTpa3ByK

1.29

IIpakxmuyeckue pabomul

N3mepenue cpeaHell MIIOTHOCTH BEILECTBA; apXUMENLOBOM CHIIBbI; )KECTKOCTH
MPYXUHBL, K03(pPUIIMEHTa TPEHUS CKOJIbKEHUS; paOOThl CUJIbI TPEHUS, CUIIBI
YIIPYTOCTH; CpEHEN CKOPOCTH JABMKEHHS OpYyCKa MO HAKJIOHHOMH IIIOCKOCTH;
YCKOpeHHUs1 OpycKa MpU ABUKEHUU IO HAKJIOHHOW TUIOCKOCTH; YacTOTHI U
nepuosia KojeOaHUM MaTeMaTH4YecKOro MasTHHKA; YacTOThl M Iepuoja
KOJIeOaHUN MPYKHHHOTO MAasSTHHKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pblyar; paboThl CHJIBI YOPYrOCTH IpH TOAbEME TIpy3a C MOMOIIBIO
HETIOJBMIKHOTO OJIOKa; pabOThl CHJIBI YOPYTOCTH TPU TOABEME Tpy3a C
MIOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMA MOrpy>KEHHOM
4acTU Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH
CHUJIBI OT MACChbl TE€jIa;, CUJIBI TPEHUSA CKOJBXCHHUA OT CHJIBI HOPMAJIBHOI'O
JABIEHHUSd M OT pOJa IOBEPXHOCTH; CWJIBI YIPYrOCTH, BO3HUKAIOIIEH B

MpYyXHUHE, OT CTeNeHU AepopMaliu MPYXKHUHBI; YCKOPEHHsI Opycka OT yria




HAKJIOHA HANpaBIAIOLICH; mepuoda (4acToTbl) KojeOaHWH HHUTSHOTO
MasiTHUKA OT JUIMHBl HUTH; Iepuoja KoJeOaHU! NPYKUHHOTO MasTHUKA OT
MacCChl TIpy3a U JKECTKOCTH IPY>XUHBI, HCCICAOBAHHUC HC3aBUCUMOCTU
nepuosia KosieOaHMH HUTSHOIO MasTHHKAa OT Maccel rpysa. IlpoBepka

YCJI0BUS PABHOBCCHUSA pblvara

1.30

Dusuueckue AGNEHUS 8 npupode.‘ NpuUMEPbl ABHXKXCHUA C PA3JIMYHBIMHA
CKOpPOCTSAMHU B JKMBOHI M HEXXUBOH mpupoae, HCﬁCTBHC CUJIbl TPCHHSA B
npupoac M TCEXHHUKE, MPUIMBBI U OTJIIHMBBLI, ABUXCHHUC IIIAHCT ConHeuHoI
CUCTCMBbI, PCAKTUBHOC MIBUKCHHC XKHUBBIX OpPraHU3MOB, pbIdaru B TCJIC
YCJI0BCKa, BJIMAHUC aTMOC(i)CpHOI‘O JaBJICHHA Ha JKUBOI OpraHusM, IJIaBaHUC
pLI6, BOCIIpHUATUC 3BYKOB JKHUBOTHBIMHU, 3CEMIICTPACCHUC, celicMUYecKue

BOJIHBI, HYHaAMH, 3X0

1.31

Texuuueckue ycmpoticmea. CIUIOMETpP, JATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUs, TUHAMOMETpP, MOJIIWIIHUKH, PAaKEThl, pblYyar, MOJIBWKHBIA U
HEMOJIBWKHBINA OJIOKH, HAKIIOHHAS IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY,
coo0mIarImecs coCyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKHN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, IXOJIOT,

HCIIOJIb30BAHHUC YJIbTPAa3ByKa B 6I>ITy U TEXHHUKE

TETUUIOBBIE ABJIEHUA

2.1

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH CTPOCHHUS
BemiecTBa. Mojenu TBEPAOTo, JKUAKOTO U Ta3000pa3HOrO  COCTOSIHUN

BeulectBa. Kpucrannnyeckue u amopuble Tena

22

2.3
2.4

I[BI/I)KGHI/IG qacTull BCEUICCTBA. CBs3b CKOpPOCTH ABWXXCHUA YaCTHUL[ C

Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us
CMaunBaHue U KallWJUISIPHBIE SBJICHUS

TemnnoBoe pacmupeHne u cxaTmue

2.5

TennoBoe paBHOBECHE

2.6

2.7

2.8

Buytpennss sHeprus. Pabota u Teronepenada Kak CrHocoObl W3MEHEHHUS

BHYTPEHHEHN 3HEPTUH
Bunel Temonepenayn: TENIONPOBOIHOCTD, KOHBEKLUS, U3TyUCHHE

HanCBaHI/IC n  OXJTaXACHUC TCII. KonnuecTBO  TEIIOTHI. Y nenbHas

TEIJIOEMKOCTE:




2.9

O=cm(t,—1)

3akoH COXpPAaHCHHU SHEPIruu B TCIJIOBBIX IIpOLECCAX. ypaBHeHI/IC TCIIJIOBOTO

Oaranca:

O +0, +..=0

2.10

Ucnapenue n konaeHcauus. M3MeHeHUME BHYTPEHHEN DHEPIUU B IPOLIECCE
WCIapeHuss W KOHJAeHcauuu. KumeHwe KUIAKOCTH. YIenbHas TeruloTa

napooOpazoBanus: L = Q/m

2.11

BiaxxHocTh BO31yXa

2.12

2.13

2.14

[InaBnenne u Kpucraumsauus. V3MeHeHHWE BHYTPEHHEH DSHEpPrUU IIpU

IUIABJICHUH U KPUCTAJUIU3allUM. Y aenbHas TEIIOTA MJIABJICHUS

BHYTpeHHSISI OHEpTUA CropaHust TOIJIMBA. YaenpHas TemiaoTa CropaHusA

ToIMBa: ¢ = Q/m

[Ipunuuns! padots! Termnosbix aurateneii. KI1/1 reroBoro asurarens

2.15

Ipakxmuyeckue pabomul

WN3mepenne  ynenpbHOW — TEIJIOEMKOCTHM  METAJNIMYECKOTO  IWIMHIPA;
KOJMYECTBA TEIUIOThI, IOJYYEHHOTO BOJOM KOMHATHOM TeMIepaTyphl
(GuKCUpOBaHHON Maccbl, B KOTOpPYIO OIyIIEH HarpeTblii LWINHAD;
KOJIMYECTBA TEIUIOThI, OTAAHHOIO HAarpeThiM IMJIMHIPOM, IMOCIIE OMyCKaHHs
€ro B BOJly KOMHATHON TeMIIEpaTyphl; OTHOCUTEIBHON BIAKHOCTH BO3]1yXa;
YAETBbHOM  TEIUIOTHl  IUIaBlieHUs Jipjaa. MccienoBaHue  M3MEHEHMS
TeMIepaTypbl BOJbI MPH PA3TUYHBIX YCIOBUAX; SBJICHUS TEIUNIOOOMEHA MpH

CMENIMBAaHNUH XOJIOJHOW U ropsue BOJBI; MPOLECCa UCTIaPEHUS

2.16

Dusuueckue  A6NEHUS 8 npupode: ITOBEPXHOCTHOC HaTsKCHUC n
KallWJUIIPHBIC SBJICHUA B MNPUPOLAC, KPUCTAJUIBI B IMPUPOAC, H3IIYUCHUC

Connma, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI; 00pa3oBaHHUE POCHI,




TyMaHa, HHCs, CHCTa

Texnuueckue ycmpoﬁcmea.‘ KalluJUISAPBI, IMPpUMCEPBI HCIIOJIBb30BaHUA

KPUCTAJIJIOB, JKUJKOCTHBI TEpPMOMETp, AAaTYUK TEMIIEpaTypbl, TepMOC,

2.17
cucTeMa OTOIUICHHS JIOMOB, TMTPOMETpPBI, IICHXPOMETp, MapoBas TypOHHA,
JIBUTATEIb BHYTPEHHETO CrOpaHUs
3 SJIEKTPOMAT'HUTHBIE SIBJIEHU A
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JIeKTPUUECKUX 3apsiioB
32 BsaumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
34 Onekrpudeckoe moisie. Hanmpsok€HHOCTH 3eKTpuueckoro moist. [IpuHmmmn
CYIIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snexktpuueckux 3apsgoB. JleicTBHE SJIEKTPUYECKOTO MO Ha
aNIeKTprUYecKue 3apsabl. [IpOBOMHUKN U TUDIEKTPUKA
[TocTrosinublil anexkTpudeckuil Tok. [leficTBus snexTpuueckoro toka. Cuma
Toka. Harnpsbxenue.
3.6 I=q/t,U=A/\
DNEeKTPUYECKOE COTPOTUBIICHHUE. Y IETHHOE DJIEKTPUIECKOE COPOTHUBIICHHE:
3.7 R =pl/S
18 3akon OMa 1t yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHE TIPOBOTHIKOB:
I =I,; U=U +U,; R=R +R,
| | 1 2
3.9 [TapannensHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHUS:

3.10

U=UgI=1+I;R=2.

2
CMenranHeIe COCAUHCHUA TPOBOAHHUKOB

PaboTa 1 MouIHOCTb 3ekTpuueckoro Toka. A = Ult, P = Ul




3akon Jlxxoynsa — Jlenma:

3.11 0= 12 R-t
310 OnbiT Opcrena. MarHuTHOe 1OJIE€ MPSAMOrO MPOBOJHHUKA C TOKOM. JIMHHUM
' MAarHUTHON MHIYKLIHH
313 MarauTHOe IIOJIE IIOCTOSHHOI'O MarHuTa. B3anmoaencTBHE IIOCTOSHHBIX
' MarHuToB

3.14 JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15 Omnbitel @apanes. SABnenue anekTpoMarauTHol nHAYKIUK. [IpaBuno Jlenna
Ilpakmuueckue pabomol
N3MepeHne  AIEKTPUYECKOTO0  CONPOTHBICHHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHHUKE
(pe3ucTopbl, JaMIIOYKa), OT HAMNpPSOKEHWs] HAa KOHIIAX IPOBOJHUKA,

3.16 3aBUCUMOCTH COINPOTUBIICHUS OT JJIMHBl MPOBOJHHKA, IUIONIATU €ro
MONEPEUYHOT0 CEYEHUS U yJIETbHOTO COMPOTUBIICHHUS.
[IpoBepka npaBuja IS 3IEKTPUUYECKOTO HaIpsKEHUS npu
MOCJIEIOBAaTEILHOM ~ COEJMHEHWH TMPOBOJAHUKOB;, TpaBWiIa IS  CHIIBI
AJEKTPUYECKOTO TOKa NpPU MapalieIbHOM COEAMHEHUH IPOBOJHHKOB
(pe3ucCTOpHI U JIAaMITOYKA)
Qusuueckue s6i1eHUss 6 npupooe: SIEKTPUUECKHUE SBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJe 3emiu, apeid
TOJTFOCOB, POJIb MATHUTHOTO TTOJIS JJIS )KU3HHU Ha 3eMJIe, MOJISPHOE CUSTHUE
Texnuuecxkue ycmpoticmea.: dIAEKTPOCKOI, aMIIEPMETpP, BOJIBTMETpP, PEOCTaT,
CUETYMK DJIEKTPUYECKOM DHEPTUU, DIIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIE 3IEKTPOnpHOOpPbI (mpumepsr), 3JIEKTPUYECKHE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUTATENb MOCTOSHHOTO TOKA,
Te€HEPATOP MOCTOSTHHOTO TOKA

3.19 OnexkTpoMarHuTHele BOJHEIL. [IIkana 351eKTpOMarHuTHEIX BOJIH

3.20 JIyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHHE CBETa

3.21 3akoH oTpaxxeHus cBera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA




3.23

Jucnepcus ceera

Jlunza. Xopn nydeit B nuH3e. DOKycHOE paccTosiHue JUH3bL. OnTHdeckas

3.24
cuna nmuH3sl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTuyecKue nprudopsl
IIpaxmuueckue pabomul
###Par###13MepeHre ONTHYECKOW CHIIBI COOMPAIONICH JIMH3BI, (HOKYCHOTO
paccrosiHus coOuparomieii JTUH3bI (II0 CBOWCTBY paBEHCTBA pa3MEpoB
npeaMeTa U u300pa)xKeHusl, Korja NpeMeT pacloio’KeH B IBOMHOM Qokyce),
3.26 TOKAa3aTeJsl MPEIOMIICHHS CTEKJIa.
#i#HPar#H#lccnenoBaHue CBOWCTBA U300paXKEHHUSI, TOJIYYEHHOTO C IIOMOIIIBIO
coOuparoIiel TUH3bI; U3MEHEHUST (DOKYCHOT'O PACCTOSIHUS JIBYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTH YTIJIa TPEJIOMIICHUSI CBETOBOTO JIy4a OT yIJia MajJeHus Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuueckue saenenus 6 npupode. 3armenus ConHua u JlyHbl, 1BeTa Tel,
' ONTUYECKHUE SABJICHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoiicmea: OYKH, TEPUCKOI, (poToammapar, ONTUYECKUE

' CBETOBO/IbI
4 KBAHTOBGBGIE ABJIEHUA
il PaguoaktuBHOCTh. Anb(a-, OeTa-, ramMma-usnydeHus. Peakuuu anbda-u
' Oera-pacnaga
42 Omneitel Pesepdopna mo paccesnuto anbda-gactuil. I[lnanerapnas mojaens
' aToMa
4.3 CocraB aromHoro suapa. M3oromst
4.4 [lepuon monypacnaga aTOMHBIX 7P
4.5 SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3aPs,I0BOIO U MaCCOBOTO YMCEN
Qu3zuueckue s6NeHUss 8 Npupooe: ECTECTBEHHBIH paJMOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIY4H, PaJUOAKTHBHOE H3Ty4Ye€HHUE TPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYEeHUN HA OPTaHU3M YEJIOBEeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HWHIWBUIYAIbHBIA JTO3UMETD,

KaMcepa BI/IJ'H:COHa, AACPHad SHCPreTuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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