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MHOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI 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 oOpa3oBaHUs
COCTaBJICcHa Ha OCHOBE TMOJOXEHUIM U TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takke ¢ yderoM denaepalibHON pabdodeil MporpamMMbI
BOCITUTAHUS U KOHIEMIIMU MTPEernoiaBaHus ydeOHoro npeamera « Duzmkay.

Copnepxxanue mnporpaMMmbl 10 (U3MKE HAMpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYalOIIMXCA M OPraHU3aLUI0 H3yYEHHUS
(u3MKKN Ha JeATENbHOCTHOW OCHOBE. B mporpamme mo (pu3mke y4UTBHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanuzainuu tpedboBanuniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3yJibTaTaM OOydYeHHUs, a
TaKk)K€ MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl.

[IporpaMmma 10 (U3MKE YCTaHABIMBAET pacHpeesieHue Yy4yeOHOro
MaTepuasia mo roaaMm oOy4yeHus (MO KiaccaMm), Mpeajaraet MPUMEPHYIO
MOCJIEIOBATEIbHOCTh H3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHSA
MPEAMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIMXCsl.

[Iporpamma no ¢usmke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU paboyelt mporpaMmbl 0 y4eOHOMY IIPEIMETY.

®dusuka ABIAETCS CUCTEMOOOPA3YIOUIMM il  €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHbI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH WU
¢usnyeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHUHY
MHUpa, NPEIOCTaBIsIeT Hauboyiee SICHbIE O0pa3lbl MNPUMEHEHUS HAYYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 riaaBHBIX 33724 (PU3UYECKOTO0 00pa30BaHUs B CTPYKTYpe OOIIETO
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECCTBEHHOHAYUYHOU T'PAMOTHOCTU U
MHTEpeca K HayKe y 00yJarouuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TPEIIOIAraeT OBJAJACHUEC
CJIEIYIOIMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOUUMHU €CTECTBEHHOHAYUHYIO
IPAaMOTHOCTB:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIPCTUPOBATL JAHHBIC U UCIIOJb30BATh HAYYHBIC TOKA3aTCIIbLCTBA
JJIA TIOJIYYCHHA BBIBOOOBY.

[enu wm3yueHuss (U3MKH HA YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
oTpesieNieHbl B KOHIEMIMH MpernojaBaHusi ydeOHoro mpeamera «dusuka» B
oOpa3oBaTenbHBIX OpraHm3anusax Poccuiickoii ®Dexeparuu, peaTu3yrOIMIUX
OCHOBHBIE 00111e00pa30BaTEIbHBIC TPOTPAMMEI.

Lenu nzydenust GU3UKu:

nprOOpeTEeHNUEe MHTEpeca M CTPEMJICHHS] OOYYaIOIIMUXCS K HAYYHOMY
W3YYECHUIO MPHUPOBI, PA3BUTHE UX WHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTaBICHUM O HaydyHOM METOJA€ T[O3HaHUA U
dopMupOBaHHE HCCIAEAOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIMM
SBIICHUSIM;

(opMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHUSI KaK pe3ysbTaTa HU3y4CHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMupoBaHrE NPEACTABICHUNA O POJIU (PU3UKU JJI1 Pa3BUTUS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE MPEICTAaBICHUH O BO3MOXKHBIX cdepax  Oyayumien
npo¢heCCUOHATIBHON IEATENbHOCTH, CBI3aHHOM ¢ (PU3UKOI, MOATOTOBKA
K JaJibHeN1IeMy 0Oy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre ITHX IENe MporpaMMBbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a/1ay:

NpuoOpeTeHUEe 3HAHUW O JUCKPETHOM CTPOCHHMHM BEIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SBJICHUSIX;

MPUOOpPETECHUE YMEHUN OMUCHIBATh U OOBSCHSTH (PU3UYECKUE SIBIICHUS
C UCIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUH;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUYETHBIX 3aJad C
HCIIOJIb30BaHUEM bu3IecKuX MOJENEN, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUM HAOJIOAaTh MNPUPOJHBIC SBJICHUS W BBINOJHATH
OTIBITHI, JTAOOPATOPHBIE PA0OTHI M AKCIIEPUMEHTAIIbHBIC HCCIICI0BaHUS
C UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOCHHE TMpUEMOB paboTel ¢ uHpoOpMmarnumerdn  (U3HNIECKOro
COJICpKaHMsl, BKIIIOYas MHMOPMALMI0 O COBPEMEHHBIX JOCTHKEHHUSIX
bu3UKH, aHAJIN3 U KPUTHYECKOE OIIEHUBaHUE WH(OpMaINH;



e 3HAaKOMCTBO cO cdepamu npodhecCUOHANBHOW  JIeATEIbHOCTH,
CBS3aHHBIMM C  (U3UKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBaHHBIMU Ha JIOCTIKEHUAX (PU3NYECKON HAYKH.

OO1iee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Y4eHUs (PU3HKK Ha
6a3zoBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefemno), 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 SBJISETCS PEKOMEHAATEIbHBIM, YYHUTENIb JENacT BbIOOp MHpu
MPOBEJCHUH JIAOOPATOPHBIX PabOT MW OMBITOB C YYE€TOM HHAWBHIYaTbHBIX
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:KAKOUIEro MUpa.

®usuka — Hayka o mpupoze. SABneHus npupopl. Ouznyeckue SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [TorpemHocTs n3mMepenuit MexxayHapoaHas CucTemMa eIuHHII.

Kak ¢usuka u Jgpyrue ecrecTBEHHbIE HAyKHM HW3Y4aloT MPUPO.Y.
EcTecTBeHHOHAyUHBIN METOJ TMO3HAHUs: HAOIIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOINPOCA, BBIJIBIOKEHUE THUIIOTE3, OHKCIHEPUMEHT MO TIPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue (QU3NUECKUX SBJICHUU C
IIOMOILIBIO MOJIEIIEN

Jlemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHbBIE, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue mpuOOPHI U OpoleIypa NPsIMBIX U3MEPEHUM aHAJIOTOBBIM
U 1IU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHue LEHBI IeICHUs IIKaIbl U3MEPUTEIBHOTO Mpudopa.

2. M3mepeHue paccTosTHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmpeneneHue pa3MepoB MabIX TE.

5. M3mepeHue temreparypbl MpU MOMOIIM KUAKOCTHOTO TEPMOMETpa U

JaT4yuKa TeMIepaTyphl.

6. IIpoBeneHue ucciaeaoBaHus O MPOBEPKE TUMOTE3bI: JAIBHOCTD MOJIETA
Iapyka, MYIMIEHHOTO TOPU30HTAJIBHO, TE€M OOJbINe, 4eM OoJibiie
BBICOTA ITyCKA.

IlepBoHayajibHbIE CBEIEHUS O CTPOEHUM BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJICKYJBI, UX pa3Mepbl. OTMbITHI,
JI0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>kenne dyacTtul BemiecTBa. CBsA3b CKOPOCTHM JBHIKEHHUS YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmopaeiicTBue yacTuiy
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPJIbIX (KpUCTATMYECKUX) Ted. B3aUMOCBS3b MEXKly CBOMCTBAMU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUSX M HX AaTOMHOMOJIEKYJSIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.



JHemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKEHHSI.

2. Habmonenue nuddysumn.

3. HaOmiomenue  siBneHWU, OOBACHSAIOMUXCSA  TPUTSDKCHUEM WM

OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM PSAOB (C  HMCHOJIb30BAaHUEM

dororpaduii).

2. OmnbITHI 10 HAOJIIOICHHUIO TEMIOBOTO PACIIMPEHUS ra30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSXKECHUS.

JABuKeHMe U B3aMMOIeCTBHE TeJl.

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

SBneHne nHEpUUHU. 3aKOH MHEPLMU. B3auMoaeicTBue Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBIKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHHUILIE
o0beMa BEIECTBA.

Cuita Kak XxapakTepucTuka B3auMozencTsus Tei. Cuiia ynpyrocty U 3aKOH
I'yka. M3mepeHne cuitbl ¢ TOMOIIBIO JUHAMOMETPA. SIBIEHHE TATOTEHUS U CUa
TsokecTd. Chila TsDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeecomocTs.
CioxeHue cui, HaIlpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOIEWCTBYIOIIAs CUIL.
Cuna tpeHns. TpeHHne CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NpPUPOAE H
TE€XHUKE.

Jlemoncmpayuu.

Habnronenue MexaHM4ecKoro IBM>KEHHUS Tela.
N3mepenre ckopoCTr NPSIMOIMHEUHOTO JIBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

CpaBHEHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
. CioxeHue CuJl, HalrpaBJICHHBIX IO OJJHOM MTPSMOM.
Jlabopamopnvie pabomul u onvimol.
1. OmnpenenieHHEe CKOPOCTH PAaBHOMEPHOIO JIBWJKEHMs (IIapvka B
KHUJIKOCTH, MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWMJIS U TaK Jayiee).
2. Omnpepenenue CpeHEN CKOPOCTH CKOJIbKEHHUs OpyCKa MM IIapuKa 1o
HAKJIOHHOM IJIOCKOCTH.

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

3. OnpexaeneHue 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 CONMPUKACAIOIINUXCS MOBEPXHOCTEH.
JlaBiieHue TBEPABIX TeJI, :KUKOCTEH U ra3oB.

Hanenue. CrocoObl yMEHBIICHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
raza. 3aBUCHMMOCTh JaBJEHUS Tra3za OT o0beMa, Temieparypsl. llepenaua
JABJICHUS] TBEPABIMU TEJIaMHU, >KUAKOCTAMH U Ta3zamu. 3akoH Ilackams.
[THeBMaTHYEeCKHE MAIIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'unpoctatuueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emiin u atmMmochepHoe naBieHue. [IpruurHbI CylecTBOBaHUS
Bo3AyIIHON 000ouku 3emiu. OnbiT Toppuueiu. MsmMepenue arMochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JleficTBMe KUAKOCTM W Tra3a Ha TMOTPY)KEHHOE B HUX TeO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. [lmaBanue Tern.
BosnyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua qaBieHUs! )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

I'mpapaBnnueckunii mpecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON YaCTH

TeJa U MIIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YClOBME TIUIaBaHWsSI TeJ: I[UIABAaHWE WM TOTPY)KEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIEHUS IIJIOTHOCTEH Tesa U KUIKOCTH.

o vk wnN e

~

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanne 3aBUCUMOCTH Beca Tejla B BOJe OT O0O0bEMa
IIOIPY>KEHHOM B JKUAKOCTb YacCTH TEJIA.

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

3. IIpoBepka HE3aBMCUMOCTH BBITAJIKHABAIOLIEH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B )XUIKOCTH, OT MACCHI TEJA.



4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKUBAIOIICH CHJIBI,
JNEHUCTBYIOIIEH Ha TeI0 B JKUJAKOCTH, OT 00BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
OnpeaeIeHNUE €€ IPy30N0ABEMHOCTH.

Pa6oTa 1 MOIIIHOCTH. DHEPIrUs.

Mexannueckas paboTta. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mpaBujia paBHOBECHS phldyara K OJIOKY.
«30m0T0€ TIpaBUIIO» MeXaHHKU. KoadduimeHT monesHoro naercrus (nanee —
KIT) npocthix Mmexanu3moB. [IpocTeie MeXaHU3MBI B ObITY U TEXHUKE.

Mexannueckas »Heprus. KuHeTmdeckas W TMOTEHIMAJIbHAs DSHEPTHS.
[IpeBpamieHre OAHOTO BHUAA MEXAHWYECKOM OHHEPrud B JAPYrod. 3aKoH
COXpaHEHMS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenure pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBUXKECHUU

TeJla 0 TOPU30HTAIBLHON MOBEPXHOCTH.
2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.
3. Hzmepenue KII/I HaKITOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.
8 KUIIACC

TenJioBble sIBJIEHHUS.

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelmiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOro, KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KMHETUYECKON TEOPHUHU.
CmaurBaHUE M KanWJUISIpHBIE ABJICHUS. TEIIoBoe paciupeHne U cxaTue.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKEHUS
yactull. BHyTpennssi sHeprus. CriocoObl W3MEHEHHs] BHYTPEHHEH JSHEpTUH:
Terionepenaya Hu coBepuieHne  paboTHI. Bunelr  teruonepenaun:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYEHHE.

KomnuecTBo TeILIOTHL. Y AeabHas TEINIOEMKOCTD BelecTBa. TemIo00MeH U
TEMJIOBOEC paBHOBecHWE. YpaBHEHWE TeruioBoro Oanadca. [lmaBrmenue wu



OTBEp/IeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIeNbHAas TEIJIOTa IUIaBJICHUS.
[TapooGpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. YenpHas TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATYpbl KHIIEHUS OT aTMOC(HEPHOTO

JABJICHMUSL.
BiaxxHoCTh BO31YyXA.
OHeprus TOIIMBA. Y JeNbHAs TEIUIOTa CTOPAHUS.
[Mpunuumner pabotsl TernoBbix asuratenei KIIJ[ temmoBoro nBuratens.
TennoBple ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIbI.
3aKOH COXpAaHEHMs U MPEBPALIEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.
Jemoncmpayuu.

1.

2
3
4.
5

o N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO JIBHIKECHHUSI.

Habmonenune nuddysumn.

HaOnronenue siBieHU CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
Hab6nronenue TemioBoro paciumpeHus Ted.

N3menenue napieHus ra3a npu M3MEHEHUU 00bEMa U HarpeBaHUU WM
OXJIaXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPhI.

Bue! Termonepenayn.

OxJtaxkJieHue Ipu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne xuneuus.

HaOnronenune nocTostHCTBA TeMIepaTyphl IPH TIaBICHUU.
Mojenu TeIIOBBIX JBUTaTelICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

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

Omnpenenenve gaBjIeHUS BO3ayXa B Oa/IOHE IIMPUIIA.

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

IIpoBepka rHUIOTE3bl JHUHEWHOW 3aBHCUMOCTH JIMHBI CTOJOHKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphbl.
HaOnronenne w3MeHeHMs] BHYTPEHHEW DHEPruud Tejla B pe3ysbTare
Teryionepeaayr U padboThl BHEUTHUX CHJI.

UccnenoBanue siBjaeHUs TEIJI00OMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOW TMIpH
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 sneKkTpuueckux 3apsiioB. B3aumogericTBue
3apspkeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aWMOJICHCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

DnekTpuueckoe nose. Hanpssk€HHOCTE 3iekTpudeckoro mnois. [IpuHuun
CYyHEPIO3ULINH JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

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

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
NcTouHuku MOCTOSTHHOTO TOKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiaa TokKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIbHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nns ywactka nenu. [locnepgoBarenbHOe M mapaieIbHOE COCIMHEHUE
MIPOBOIHUKOB.

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

[TocTossHHBIE MarHuThl. B3auMoAeHCTBHME TOCTOSIHHBIX  MAarHUTOB.
MarautHoe nose. MarHuTHOe mojie 3eMJIM M €ro 3HAu€Hue s KU3HU Ha
3emze. OnbIT Opcrega. MarHuTHOE MOJIe 3JIEKTpUYECKOro Toka. [Iprumenenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeWCTBHE MarHUTHOTO MOJISI HAa MPOBOJHUK C
TOKOM. DIEKTPOJIBUTATENb MTOCTOSTHHOTO TOKa. Hcnonws3oBanue
AJIEKTPOJIBUTATEIEN B TEXHUUECKUX YCTPOMCTBAX Y HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS DBJICKTPUYECCKON DHEPTHUHU.
DNEKTPOCTAHITMHN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poja 3JEKTPUUECKHX 3apsiIOB U B3aUMOJICVCTBUE 3apsSyKEHHBIX

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.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

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

["a30BbI1i pa3psia.

N3mepenue cuibl Toka aMIepMETPOM.

N3mepenue 3JIeKTpUYecKOoro HanpsHKeHUsI BOJIbTMETPOM.

Peocrar u marazuH cOnpOTUBIIEHUN.

BzaumojeiicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHUEe HEBO3MOXXHOCTH Pa3JICJICHUS TTOJIFOCOB MArHUTA.
MoaenupoBaHHe MArHUTHBIX MOJIEH MIOCTOSIHHBIX MArHUTOB.
OmnebIT Dpcrena.

MarHuTHOE 1oje ToKa. DJIEKTPOMAarHur.

JleliCTBHE MAarHUTHOTO MOJI1 HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb TOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW MHIYKIIHUH.

Omneiter apanes.

3aBUCUMOCTh HANPaBICHUS HHIAYKIIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HMKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

OnpITel 1O HAOMIOACHUIO DJJIEKTPHU3ALUUU Tell MUHAYKIUEH U MpHU
CONPUKOCHOBEHHH.

HccnepoBanue REUCTBUS AJIEKTPUYECKOrO TOJS Ha IMPOBOJHHUKU U
TUDJIEKTPUKHU.

C6opka u mpoBepka pabOoThI JEKTPUUECKOH LETTH MOCTOSHHOTO TOKA.
N3mepennie u peryampoBaHie CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAU MONEPEYHOro
CEYEeHMs U MaTepuaa.



8. HpOBepKa ImpaBujia CJIOKCHUA HaHpH}KeHI/Iﬁ IMIpHu I10CJIICAOBATCIIbHOM
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, BBIACISIEMOM 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. I3yyeHne MarHuTHOrO TOJI TIOCTOSHHBIX MAarHUTOB MNP  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 AeiCTBUS MarHUTHOT'O MOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3y4eHue padoThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITEL N0 HCCIAEAOBAHUIO SIBIICHUSI JJIEKTPOMAarHUTHOW WHIYKIUU:
UCCJIEIOBAHNE W3MEHEHUI 3HAYECHMsI U HANPABJICHHS WHIYKLIHOHHOIO

TOKA.
9 KUIIACC

Mexanuyeckue siBJICHU.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENTBHOCTh MEXAHWYECKOTO JIBHKEHHUS. PaBHOMEpHOE MpSMOJIMHEWNHOE
newxkeHue. HepaBHomepHoe mnpsmonuHeiHOe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTB Teja TP HEPABHOMEPHOM JBHKECHUU.

Yckopenue. PaBHOyckOopeHHOE HpsIMOJIMHEHHOe aBmkeHue. CBoOOIHOE
nagenue. OnbITsl [ annes.

PaBHOMepHOE BUKEHUE 1O OKpYXHOCTHU. [leprnoa u yactora oOpaieHus.
JIvHeHas u yrioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBeii 3akoH Herotona. Bropor 3akon Hrerorona. Tperuin 3akoH
Herorona. [IpuHuun 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 TIOBEPXHOCTBIO 3eMiM. lloTeHIMampHAs HHEPrUs CKATOW IPYKUHBI.
Kunetnueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMYECKOro JIBHKEHHSI Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IyT€W M TPACKTOPHUM JBMXKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenHrie CKOpOCTH M 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 JIBUKCHUH
OTHOCUTEJIbHO KaOMHETa (PU3HUKHU.
7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJla U IEMCTBYIOLIEW HA HETO
CUJIBI.
8. HaOmromenue paBeHCTBA CHJI IPU B3aUMOICHCTBUU TEJL.
N3meHnenue Beca Tesna pu yCKOPEHHOM JBHKECHUM.
10. [Iepenaua nMnysnbca pyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBaHus S3HEPTUM NPU B3aUMOICHCTBUU TEll.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJEHCTBUH.
13. CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HaGntogeHne peakTUBHOTO ABUKECHHUS.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM MaJICHUU.
16. COXpaHEHHE MEXAHUYECKOW OHEPruu NpPU JBWKEHUU Tela O]
JNEVUCTBUEM IIPYKUHBI.



Jlabopamopnsie pabomol u onvimol.

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

2. Ompenenenne CpeHel CKOPOCTH CKOJBXEHUS OpyCcKa WU JBUIKEHUS
[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. IIpoBepka TrUIOTE3bI: €CIM TMPU PABHOYCKOPEHHOM JBUXKEHUU O€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

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

Omnpenenenue kodhduIeHTa TpEHU CKOJIBKCHUS.

8. OmnpezneneHue KECTKOCTH NPYKUHBI.

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

10. OmpesienieHne  pabOThl CHIIBI YOPYTOCTH MpU TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS! YHEPTHUH.

MexaHuveckue KoJie0aHus ¥ BOJIHbI.

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

3aryxatouue  kosieOaHus.  BpIHyXkJeHHble  KojeOanus.  Pe3onaHc.
Mexannueckrne BOJIHBI. (CBOWCTBA MEXaHWYECKHUX BOJH. I[IpomonbHble U
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToHAa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue xosieO0aHui TeNI MOJ AEHUCTBUEM CHIIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6nronenue xoneGanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

ik W



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

2. OrmpepeneHne 4acTOThl U IEpUOJIa KOJeOaHUN MPY>KUHHOTO MassTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOJa KOJIeOaHUM IMOJBEHICHHOTO 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 3aBUCUMOCTh TepUOAa KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAcCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOHOIO MaJICHUS.

JJIEKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMarHuTHbIe BOJHBI.  CBONCTBa
AJIEKTPOMarHuTHHIX BOJH. [Ilkama »neKkTpoMarHUTHBIX BOJIH. Mcmonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJTHOBBIE CBOMCTBA
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. 3atMenuss Connua u JlynHel. OTpaxeHue cBeTa.
[Tnockoe 3epkaino. 3aKoH OTpaKEHHUsI CBETA.

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

Jlmaza. Xom mywedt B smn3e. OnThdueckas cuctema Qoroarnmnapara,
MHUKpOCKOTIa M Tejeckomna. ['J1a3 kak onTtudeckas cucteMa. bin3opykKocTh U
JATbHO30PKOCTh.

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



Jlemoncmpayuu.

1. IlpsamonuHelHOe 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 0enoro cBera Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomol u onvimol.

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

2. W3ydeHune xapakTepUCTHK H300pakeHHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yTrja IMpPEJIOMIIEHHS CBETOBOIO Jiyda OT
yIJjia najeHusi Ha TPaHULE «BO3LyX—CTEKIIO».

4. llomyueHue n300pakeHH ¢ MOMOIbIO COOUPAIOLLEH JTHH3BI.
Onpenenenne  (POKYCHOTO  pacCTOSHUS W ONTHYECKOH  CHIIBI
coOuparomie JTMH3HI.

6. OINBITHI MO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

OnbITHI IO BOCHPUSTHIO LIBETA MPEIMETOB IIPU UX HAONIOJECHUN Yepe3
LIBETOBbIE (DUIIBTPHI.

L ® N o v A

KBaHnToBbIe fiBJICHMS.

Omnewitel Pezepdopaa u mmanerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u norsoumeHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CtpoeHue
aToMHOro  sanpa. HyknoHHas  Momenb  atoMHoro  sigpa.  M3oTombl.
PanuoaxtusHsbie nipeBpaienus. [leprona monypacnana aTOMHBIX SAA€ED.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsAI0BOIO U MACCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenus anep. ctounmku sneprun CosHIA U 3BE3.

SnepHas sHepretuka. JIeMCTBUS PagUOAKTUBHBIX U3JIyYCHUN Ha JKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.



CnexTpbl U3ITy4eHUS U MOTJIOLIEHUS.

CnexTpel pa3auvHbIX Ta30B.

CnekTtp BoJOpoOa.

Ha6nronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIIUX U3TYyYECHUM.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmioneHue CrIoMIHbIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: UBMEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepeHnue pagnoakTuBHOIO (oHa.

IHoBTOpHUTEIBbHO-00001AOIUI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUISt
CUCTEeMaTHU3alluM U O0O0OOIIEHHS MPEIMETHOTO COJAEp)KaHUS U  OIbITa
JEsTeIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHy MO (pusmke aJis
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydyeHHH IAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BUJbl JIEATENBHOCTH, HAa OCHOBE KOTOPBIX oOOecreunBaeTcs JIOCTHIKEHUE
NPEIMETHBIX W METAlpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaToOB OOYYEHHS,
(opMHpyeTCsl €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ/IOB
MCCJIEIOBAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHITh
(¢u3nuecKkue sBJICHUSA, PUMEHSSI NOJyYCHHbIE 3HAHUS, pellaTh 3a/ladyd, B TOM
YUCJIE KAUE€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO  AEATENBHOCTHBIM  XapakTep  JaHHOTO  paszelia
peanu3yeTcs 3a CUET TOro, 4TO 00yYarOUIMECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paACMo3HABaTh W HAYYHO OOBSICHATH
duznyeckue BICHUS B OKPYKAIOLIEH NMPUPOEe U MOBCEIHEBHOM KU3HM;

MCIIOJIh30BaTh HAYUYHBIE METOJIbI MCCIICOBAaHUS (DU3UUECKUX SIBJICHUH, B
TOM YHKCIIE JJI IPOBEPKHU TUIOTE3 U MOTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAay4yHblE OCHOBbI  Haubojee BaXHBIX JOCTHXKECHUU
COBPEMEHHBIX TEXHOJIOTMH, HAlpUMeEp, MPAKTHUYECKOTO HCMOJIb30BAHUS
pa3IMYHBIX KMCTOYHMKOB JHEPIMM HAa OCHOBE 3aKOHA MpEBpalleHUs U
COXpaHEHUS BCEX U3BECTHBIX BUIOB SHEPIHH.

Kaxnas w3 TeM JaHHOTO MOJYJS BKJIIOYAeT JKCIEPUMEHTAIBHOE
uccienoBaHue obo0uaronero xapakrepa. Moaysab 3aBepiuaeTcsi MPOBEICHUEM

o v A Wk



JTMArHOCTHYECKONM 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
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesymnbrare wusydeHus (GU3MKHM Ha YPOBHE OCHOBHOTO OOIIErO

oOpazoBanmsi y oOydaromerocss OyayT chOpPMHPOBAHBI  CICAYIOIIHEC
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

- TMpOSIBIICHHME WHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKON (pU3NYECKON HAYKH;

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

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

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

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

4) HEHHOCTH HAYYHOTO MO3HAHUA:

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

- pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTU, MHTEPECA K HCCIEA0BATEIbCKON
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KYyJbTYpPbl 30POBbSI M  3MOIMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH 0e30macHoro oOpa3a >XH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TPABWJI OE30MacHOTO TOBEICHUS Ha
TpaHCIIOPTE, Ha IOPOTaxX, C SJIECKTPUICCKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSX;

- c(hopMHUpOBAaHHOCTh HaBBbIKAa pedIeKCHM, MPU3HAHWE CBOEro IpaBa Ha
OIIMOKY ¥ TaKOTO € MpaBa y APYroro 4eI0BeKa,;

6) TPy10BOI0 BOCIIUTAHMS:



e - AKTMBHOE Yy4YacTH€ B PEIICHUU MPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHW3allik, TOpoJaa, Kpas) TEXHOJIOTUYECKOH U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUWI;

e - HHTEPEC K MPAKTUUECKOMY M3YUYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHHUSA

e - OpUEHTaIUs HAa MpUMEHEHHE (PU3NYECKUX 3HAHUU NI pElIeHUs 3a]ay B
00JIaCTH OKPY’KAIOMICH cpepl, IUIAHUPOBAHUS TOCTYNKOB M OICHKH WX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TVIO0AJTBLHOIO XapaKTepa SKOJIOTHUYECKHUX MPOOJIeM U MyTeH UxX
peUIEHHUS;

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

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU IIPH BBINIOJHCHUU HCCICAOBAHUNA U
MPOCKTOB (PM3HMYCCKON HAMPABICHHOCTH, OTKPHITOCTh ONBITY M 3HAHUSIM

APYTHX;

e - TIOBHIIICHUE YpPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHICCKYIO
JeSATCIIbHOCTD;,

e - TOTpeOHOCTP B (OPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCJE
dbopMyIMpoBaTh HUIEH, TOHATHS, THIOTE3bl O (HU3NYECKUX OOBEKTax H
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,

oOIIEeCTBa M IKOHOMHMKH, B TOM YHCJIE C HCIOJb30BAHUEM (PU3MUECKHX
3HAHUU;

e - OLEHKA CBOMX JEHUCTBUM C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,
BO3MO>KHBIX [NI00ATBHBIX TOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesysnbrare ocBOCHMS TporpaMmbl 1Mo (pu3WKe HAa YPOBHE OCHOBHOIO
obmero  oOpazoBanust y  oOywatomierocss  OyayT  cOPMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTFOYAIOMITIC MI03HABATEIIbHBIC
VHUBEpCAJIbHBIC YYCOHBIC JCHCTBHSI, KOMMYHHUKATHBHBIC YHHBEPCAIHHBIC
y4eOHBIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCATbHbBIC YUCOHBIC TCHCTBUSL.



Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

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 paccMaTpPUBAEMBIX
dakTax, OAaHHBIX M HAONIOJCHUAX, OTHOCAIIUXCS K (UINIECKUM
SABJICHUSIM;

BBISIBJISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U MPU 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
3ajauM (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEIICHHUs, BBIOOP Hanboiee
HNOJXOJSILIEr0 C Y4ETOM CaMOCTOSITENIBHO BBIACIICHHBIX KDUTEPUEB).

ba3oBble ucciienoBarTe/bLCKHe AeiiCTBUS:

WCITOJIB30BaTh  BOMPOCHI  KaK  HWCCJACAOBATCILCKUH  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (U3UYECKUI HKCIIEPUMEHT, HEOOJIBIIOE MCCIEI0BaHNe
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAITHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS WJIH DKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS H  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHHMS, OTBITA, UCCIICIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3HUSCKHUX
IIPOIIECCOB, a TaK)KE BBIJIBUTATH MPEANOIOKEHUS 00 MX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c undopmanueii:

OPUMEHSThH Pa3IMYHbIE METOAbI, THCTPYMEHTHI U 3alpOChl IPU MOUCKE
1 0TOOpe MH(POPMALIUK UK JAHHBIX C YUETOM MPEIJIOKEHHON yueOHOM
(bu3uYeCKON 3a1a9H;

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



CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNIbHYIO (OpMY MpeCTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd HECI0KHBIMU
CXeMaMH, AMarpaMMaMu, HHOU TrpadUKoi U X KOMOMHALIUSAMHU.

KoMmyHMKkaTHBHBIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBHS:

B X0JIe 00CYXXJICHHUSI y4eOHOTO MaTepHaia, pe3yJibTaToOB Ja00paTOPHBIX
paboT M TMPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYyKaaecMoOi
TEMbl W BBICKA3bIBAaTh WJCH, HAIICJICHHBIC Ha PEIICHUE 3a1ayd |
nmoiep kaHue 0J1aroKenaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXJICHHSI C CYXICHUSMH JPYTUX YYaCTHUKOB
Jyajora, 0OHapyKHUBATh pa3lInure U CXOJACTBO MO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PCHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEICTABIATh PE3YJIBTATHl BBIITOJHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

MOHUMAaTh M  HCIOJb30BaTh  IPEUMYIECTBA  KOMaHIHOW |
WHIMBHUAYaJbHOW pPabOThl MPU PEHICHUH KOHKPETHON (HU3NUECKOM
po0JIeMBbI;

MpUHUMATh [ETM  COBMECTHOH  JCSATCIBHOCTH, OpPTaHW30BHIBATH
NEUCTBUA TI0 €€ JOCTHKCHHUIO: PACTIpEeNeisaTh poJid, OOCYXKIaTh
IPOIECChl U PE3yIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHHS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PAOOTHI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
10 CBOEMY HANPABJICHUIO W KOOPAWHHUPYS CBOM JCHCTBUSA C IPYTUMHU
YyJeHaMH KOMaH/Ibl;

OIICHUBATh KaueCTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTEIIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISBIISATH  MPOOJIEeMBI B JKM3HCHHBIX M YYEOHBIX CHUTYaIHsX,
TpeOYIOMUX IJIsl peleHus PU3NIECKUX 3HAHUIA,

OPUEHTHUPOBAThCA B PA3IMYHBIX MMOJXO0JAX TMPUHSITHS PEIICHUN
(MHAMBUAYATBHOE, TPUHATHE PEIICHHS B TPYIINE, MPUHITHE PEIICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTaBIIATH AJTOPUTM pelieHus (HU3NIEeCcKo 3amaadn
WM TUTAaHA WCCIICJIOBAaHUS C YYE€TOM HWMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATH IIpeajiaracMbie
BapUaHThI pEIICHU;



ACJIaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTDL 34 PCIICHUC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTELJIEKT:

JaBaTh AaJCKBaTHYIO OLIGHKY CHUTyallud U TMpejjararb IulaH eé
W3MEHEHUS;

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

BHOCHUTH KOPPEKTHUBHI B JICSITEIHLHOCTH (B TOM YHCJI€ B X0/ BBITIOJHEHUS
(GU3HYEeCKOT0 WCCIENOBAHWS WM TMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, M3MEHUBIINXCS CUTyallid, YCTAHOBJIECHHBIX OIIHOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPYroro 4YejJoBE€Ka B XOJ€ CIopa WId
JUCKYCCUM Ha Hay4YHyI0 TEMYy, IMOHHUMATh MOTHBBI, HAaMEpPEHHUS U
JIOTHKY APYroro;

IpU3HABAaTh CBOE MPABO HA OIIMOKY MPHU PEIIeHUH (PU3MUECKHUX 3a7ad
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: (U3UYECKUE U XUMHUYECKUE SIBIICHUS,
HaAOJIIOICHNE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIIBI (PU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPACKTOPHS, PaBHOAECHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOOMIAIOIINECS COCYbL;

paznmuuarh sBiaeHus (auddysus, TEIoBoe JIB)KEHUE  YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPaBHOMEPHOE JBUIKCHHUE,
WHEpUHUs, B3aUMOJICUCTBUE TeEJ, pPABHOBECHE TBEPABIX TEI C
3aKpETUIEHHONW OChIO BpallleHus, TMepefada JJaBICHHS TBEPIBIMU
TeJaMU, KUJAKOCTSIMU M Ta3zaMH, aTMOC(EpHOe [aBJcHUE, IJIaBaHUE
TeJ, TMPEBpallCHUsT MEXaHWYeCKOW »SHEpPruv) IO OIHCAHUI0 UX
XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOe (PU3UYECKOE SIBJICHUEC;

pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3UUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4ucie (U3MUYECKUE SBJICHUS B MPUPOJIE:



IPUMEPHI ABMKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE
aTMoc(epHOTro JaBJICHUS Ha KWBOW OpPraHW3M, TUIAaBaHUE PbIO, phryaru
B TEJE YEJIOBEKa, MPU 3TOM IMEPEBOAMTH IMPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX
SIBJICHUU

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel M (PU3NUYECKHUE SBICHUA,
UCTIONB3YSl  (pU3WYECKHE BEJIWYMHBI (Macca, O00BEM, IUIOTHOCTH
BEILIECTBA, BPEMSI, IyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
Cujia TSKECTH, BeC Tella, CWia TPEeHHs, JaBiieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIONIAS CHJIa, MEXaHH4Yeckas paboTa,
MOITHOCTb, IUJIEUO CHUJIbI, MOMEHT CHJIbI, KOA(POHUIMEHT MOJIE3HOTO
NEUCTBUSI MEXaHU3MOB, KHUHETHYECKasl U TOTECHIIUAJIbHAS SHEPI U ), TPU
OMHCAHUM MPABUIBLHO TPAKTOBATh (PUIUUYECKUIA CMBICI MCIOIb3YEMBbIX
BEJIMYMH, HX OO0O3HAYCHUS ¢ EIUHUIBI (PU3NYECKUX BEIUYUH,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (DU3NYECKYIO BETUYUHY C
IPYTUMH BEIUYMHAMU, CTPOUTH IpadUKy H3YyUYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKHUX BEJIMYUH,;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3UUYECKHe SIBICHUS U TPOIECCHI,
UCIIOJIb3YysI TpaBUJia CIIOKEHUS CHJI (BIOJIb OJHOW TPSIMOiA), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumesna, IpaBUJIO PaBHOBECHS pblyara
(6oka), «30JI0TOE TPaBWIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKON 3HEPruu, MpHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allMChIBATh €70 MAaTEMaTUYECKOE BHIPAKEHNUE;

OOBACHATH (pU3MYECKUE SIBIICHUS, MPOIECCHl U CBOICTBA TEll, B TOM
Yucjie€ W B KOHTEKCTE CHUTyallMil MNPaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh NPUUYUHHO-CJICACTBEHHbIC CBS3H, CTPOUTH
oObsicHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpod Ha 1-2 M3yudeHHBIX
CBOWCTBa  (DUBMYECKUX  SIBJICHUHM, (PU3NYECKHX  3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3a7ayd B 1—2 JHEWCTBHUS, HCIOJB3Yysl 3aKOHBI U
dbopmyIibl, cBsi3bIBarolie (HU3UYECKUE BEIMUMHBI: HA OCHOBE aHaU3a
YCJIOBUSL 3aJayd  3allUChIBaTh KPATKOE€ YCIOBHE, IOJCTABIATH
¢dusnueckre BeIUYUHBI B (JOPMYIIBI M MIPOBOJUTH PAacU€Thl, HAXOIUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBIE JJISl PEIICHUs 3a7ad, OLICHUBATH
PEATUCTUYHOCTD NMOJyYeHHON (PU3NYECKON BEIMUMHBI;

pacrio3HaBath MNPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IPH TTOMOIIU
¢u3nUecCKMX METOI0OB, B OINHWCAHUM WCCICOBAHUS  BBIICIATH



IpOBEPSIEMOE MIPEATIOIOKEHHE (rumnotesy), pa3nyarh U
UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ynbTaT, HAXOIUTh OMMUOKHU B XOJI€
OTIBITA, JIETIATh BHIBOJIBI IO €T0 PE3YJIbTaTaM;

MIPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WU
¢u3nueckux  CBOMCTB  Tel:  (opMylupoBaTh  MpOBEpsSEMbIC
OPEAnoioXKeHus, coOupaTh  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000OpyI0BaHUs, 3aMUCHIBATH XOT OTBITA U ()OPMYITHUPOBATH BHIBOIHI,
BBINIOJIHATh TMPSMbIE HU3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MAaCChl Tela,
00bEMa, CUJIBI W TEeMIIepaTypbl C HCIOJIb30BAaHUEM AHAJIOTOBBIX M
u(GpOBBIX TPUOOPOB, 3aMKUCHIBATH IMOKa3aHUsA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (DPM3UYECKON BETUUUHBI
OT JPYro# ¢ UCIOIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO ABMKYIIErOCs TeJla OT BPEMEHU JBUKEHUS TEJa, CHUJIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHWJIbl TPEHHUS OT IUIOLIAAU CONPUKOCHOBEHHS
TeJl, CUWJIbI YIPYTOCTH OT YUIMHEHUS MPY>KUHbI, BBITAIKUBAIOIIEH CHUIIbI
OT 00bEMa MOrpy’EHHOM 4YacTU Tedaa M OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIJIYyOWHBI, Ha KOTOPYIO
NOTPYKEHO TEJ0, YCIOBUM MJIABaHUA TEJI, YCIOBUN PaBHOBECHUS pblyara
1 OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU Y4E€OHOTO HCCIEIOBAHMS,
coOuparh  YCTAaHOBKY U BBINOJHATH  U3MEPEHUsA,  CIeAys
MpEeUIOKEHHOMY  TUlaHy, (DUKCUpPOBATH PE3yJbTaThl MOJYYEHHOMH
3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE MPEIJIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yIbTaTaM HUCCIICAOBAHMS;

MPOBOAUTL KOCBEHHBIC M3MEpEHUs] (PU3NYECKUX BEIUYUH (TJIOTHOCTh
BEIIIECTBA JKUJIKOCTH M TBEPJOIrO Tejia, CHJIa TPEHUS CKOJIbXKEHMUS,
NABJICHHE BO3/lyXa, BBITAIKMUBAIOIIAS CWJIAa, JEUCTBYyIOIIAas Ha
MOTPYKEHHOE B KHUAKOCTH TENO, KOIPPHUIIMEHT MOIE3HOTO JCHCTBUSA
MPOCTBIX MEXAHU3MOB), CIEAys MNPEIJIOKEHHON HHCTPYKIUU: TPHU
BBITIOJTHEHUH U3MEPEHUM COOMPATh AKCIEPUMEHTAIIbHYIO YCTAaHOBKY 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,
phIvar, MoJABM>KHBINA U HETIOJBIKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTH;



K

XapaKTepHu30BaTh MPUHIUIB JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
MOJAIINITHAKY, YCTPOMCTBO BOAOINPOBOJA, TUAPABIMYECKHI TmIpecc,
MaHOMETpP, BBICOTOMEp, NOPIIHEBOM HACOC, APEOMETP), HUCHOJIb3YS
3HAHUST O CBOMCTBaX (U3MYECKUX SIBICHUHA U HEOOXOAMMbIE
(du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMpUMEpHl  (HaXOoAWTh HHMOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHUs (DU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnust 0€30IacCHOCTH MPU OOpaIIeHn: ¢ TpuOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbsI U COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO ITOBEJECHUS B OKPYIKAIOILIEH Cpee;
OCYUIECTBJISATH OTOOpP HMCTOYHHMKOB HHpopmanuu B HWHTEepHETE B
COOTBETCTBMM C 33JaHHBIM [IOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M NYTEM CPABHEHUS pA3JIMYHBIX HMCTOYHUKOB
BBIIETIATh MH(POPMAINIO, KOTOpasl SBISIETCSA MPOTUBOPEUMBON WU
MOJKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHWHM Y4YEOHBIX 33JaHUM  HAYy4YHO-
MONYJSIPHYIO JIUTEpaTypy (PU3MYECKOro conepKaHUs, CIIPABOYHBIC
MaTepuaybl, pecypcbl ceth  MHTepHeT, BlaAeTb NpUEMaMU
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 YHCJE€ MyOJMYHO JeNaTh KpaTKUe COOOIIEHHS O pe3yJbTaTax
OPOEKTOB WM Yy4eOHBIX HCCIENOBaHUM, NpU 3TOM TI'PaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHUHBIA amnmapar Kypca (QU3MKH,
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 JIESITENIBHOCTh TPYIIbI, BBICTpAaUBATH
KOMMYHUKATHBHOE B3aUMOJECICTBUE, YUUTHIBAsE MHEHUE OKPY>KAIOIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCS YMEHUIA:

UCIIOJIB30BaTh IIOHATHSA: Macca M pa3sMepbl MOJIEKYJ, TEIIOBOE
IBW)KEHUE aTOMOB W MOJIEKYJ, arperarHbleé COCTOSIHHUSI BEILECTBA,
KPUCTANIMYECKHE U aMOP(HBIE TeJa, HACBIIIEHHBIN U HEHACHIIICHHBIN
Iap, BJIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSSA DHEPIUS,



TEIJIOBOM  JBUTATENlb,  AJIEMEHTapHbIA  DJIEKTPUYECKUH  3apsj,
ANEKTPUYECKOE TIOJIe, MPOBOJHUKU U JUANCKTPUKH, MOCTOSIHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U CHKAaTHE, TeIUIoNepeiaya,
TEMJIOBOE€  pPaBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE  SBJICHMUS,
UCIapeHue, KOHJICHC AU, IUTaBJICHHE, KpUCTaJUIA3aIuUs
(oTBepaeBaHUE), KHUIIEHUE, Teronepeaadya  (TEIUIONPOBOJAHOCTD,
KOHBEKIUSA, U3TyYEHNUE), dJIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS ANEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMOJIEMCTBUE MarHUTOB, JEHCTBIE MATHUTHOIO OJI HAa TPOBOAHUK
C TOKOM, DOJEKTPOMarHuTHas MHIYKIOUS) IO OINUCAaHUIO HUX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh IPOSBIECHUE M3YYCHHBIX (PU3MUYECKUX SBICHUM B
OKpY>KaloIlleM MHpE, B TOM 4YHciie (PU3MUECKHUE SIBICHUS B IMPUPOJIE:
[NOBEPXHOCTHOE HATSHKEHME W KaNWUIAPHBIE SIBJICHUS B IPUPOJIE,
KpUcTaulbl B mIpupoje, uziaydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, WHEs, CHera,
AIIEKTPUYECKUE SBJIEHUS B arMmocepe, HIIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHUTHOE Tojie 3eMiM, Jpeild MoIarcoB, poib
MarHuTHOTO TOJIA JJIsl KU3HU Ha 3emile, MOJSPHOE CHSHUE, IIPU 3TOM
MEPEBOAUTh  MPAKTUYECKYI0  3aayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PUINYECKUX SBJICHUN;
ONUCHIBATh HW3YYECHHbIE CBOMCTBA Tel M (U3UUECKUE SIBICHUSA,
UCTONb3ysl  (U3NYECKUE BEIMYMHBI  (TeMIeparypa, BHYTpPEHHSS
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEMJIOEMKOCTh BEIECTBA,
yJelibHAsl TEIJIOTa IUIABJICHMS, YJAENbHAs TEIioTa MapooOpa3oBaHus,
yleiabHas TeIUloTa CropaHusl TOIUIMBA, KO3((UIMEHT MO0JIEe3HOro
JCHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENIbHAs BJIAXXHOCTh BO3/1YyXa,
AIIEKTPUYECKUI 3apsii, cuja TOKA, OJJIEKTPUYECKOE HAIpsKEeHHE,
CONPOTHUBJICHUE TPOBOJHUKA, YACIBHOE COMPOTUBIECHUE BEIIECTBA,
paboTa U MOIIHOCTb JIEKTPUYECKOTO TOKA), IPU OMMCAHUH MTPaBUIBHO
TPAKTOBATh (PU3MUECKHI CMBICI UCIIOJIb3YEMbIX BEJTMUMH, 0003HAUCHHUS
Y €IMHUIBI PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
TaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIHMYWHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYHH,
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SBIEHUS U TPOLECCHI,
MCIOJIBb3YSl OCHOBHBIE MOJOXEHHUS MOJIEKYJIAPHO-KUHETHYECKOM TEOpHH



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

OOBACHATH (PU3NYECKUE TPOIIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE  CHUTyaUud  IPaKTUKOOPHUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJIATh IPUYMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 12
JIOTUYECKHX IIaroB C OMopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIC 3aJaud B 2—3 JACUCTBHUSA, MCIOJB3Ys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (GU3UYECKUE BEIIMUMHBI: HA OCHOBE aHaIu3a
YCIIOBHSI 33Jlayyl 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JaHHBIX U1 pPELIEHUs 3aJauyd, BBIOMpPATh 3aKOHbI M  (POPMYJIBL,
HEOOXOAUMBIE AJisi €€ pelIeHMs], MPOBOAUTH Pacdy€Tbl U CpPaBHUBATH
[OJyYEHHOE 3HAueHUEe (PU3NYECKOM BEIMYMHBI C HM3BECTHBIMU
JaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PpEUIUTh MNpPH IMOMOIIH
(u3NYECKUX METOOB, UCIOJIb3Ysl ONUCAHUE MCCIIEI0BaHUs, BbIICIATh
OPOBEPSAEMOE MPEAIOJIOKEHUE, OLICHUBATh IPABWIBHOCTh IOPSIKA
MIPOBE/ICHMSI KCCIIEIOBAHUS, J€JIaTh BHIBOIBI,

MPOBOJIUTH OMBITBI O HAOMIOACHUIO (PUBMYECKUX SBJICHUH WU
(u3MUeCKMX CBOWCTB TeN (KamWUIAPHBIE SIBICHUS, 3aBUCHUMOCTH
JaBJICHUs BO3/yXa OT ero oobéMa, TeMIeparypbl, CKOPOCTU Ipoliecca
OCTBIBAHMSI M HArpeBaHWs IpPU HU3JIYyYEHHH OT LBETAa W3Iydarollen
(mornomaromiei) MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOABI OT
TEMIIEpaTypbl KUAKOCTH M TUIOU[AJAH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
TE€JI W B3aUMOJCUCTBUE DBJIEKTPUUYECKUX 3apsAiOB, B3aUMOJICHCTBHUE
ITOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisl MATHUTHBIX NOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO IIOJS HA IPOBOJHHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI TOCTOSHHOTO
TOKa): (OpMYJIUPOBATH MPOBEPSIEMbIC MPEANOJOXKEHUA, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYJOBaHMSI, OMUCKHIBATH XOJ OIbITA
1 (GOpMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh ~ MpPsIMbIE  HU3MEPEHHUs] TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTU BO3/lyXa, CHJIbI TOKa, HAMpPSOHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JAATYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH



pe3yabTaThl  M3MEPEHMM ¢  y4ETOM  3aJaHHOM  abCOIOTHOM
NOTPEIIHOCTH;

MPOBOANTDH MCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI
OT JPYrol C HCHOJIb30BAHUEM TIPSMBIX HU3MEPEHUN (3aBUCHUMOCTD
CONIPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAN MOIEPEUYHOrO
CEUYEHUs U YJIEIIbHOTO COINPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHUJIBI
TOKa, MIYIIEr0 4Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAHUE MOCIEAOBATENIBHOIO M MapaIEIbHOTO COEIMHEHHIA
MPOBOJAHUKOB): IJIAHUPOBATH HCCIIEOBaHME, COOMpAaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeysl MPEIJIO)KEHHOMY TIaHy, (PUKCHUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPaduUKOB,
JIeNaTh 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 3HAYCHHUE BEJINYUHBI,

coONroaTh MpaBUjla TEXHUKM 0O€30IacCHOCTHM Hpu  padore ¢
71a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh TMPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CUCTEMA OTOIICHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIiepMeTp,
BOJIBTMETP, CUETUMK BJIEKTPUUYECKON IHEPTUU, FNEKTPOOCBETUTEIbHBIC
puoOoPHI, HarpeBaTelibHbIC AIIEKTPONIPUOOPHI (mpuMepsI),
ANEKTPUYECKUE NPEIOXPAHUTENH, IIEKTPOMATHUT, SJIEKTPOABUIATEIb
MIOCTOSIHHOTO TOKa), MCHOJb3Yysl 3HAHUS O CBOMCTBAaX (PU3MUYECKHUX
ABJICHUN 1 HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIIbHBIC
npuoOpel TO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl AJIEKTPUUECKUX
nened ¢ MOCHIENOBaTENbHBIM M MapajluieJbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pa3juyas  YCJIOBHbIE  OOO3HAUEHHUS  BJIEMEHTOB
AJIEKTPUUYECKUX LETIEH;

OPUBOAUTH MpUMEpPhl  (HaXOAUTh UWHEGOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HU JJ11 oOecriedeHrs 0€30MacHOCTH MpU oOpallieHuH ¢ IpudopaMu



K

¥ TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBJIATh TMOUCK WH(pOpManuu (U3NIECKOTO COACpKAaHUS B
NHTepHeTe, Ha OCHOBE HMEIONMUXCS 3HAHUW W TYyTEM CpaBHCHHUS
JIOTIOJTHUTEIBHBIX ~MCTOYHWKOB BBIICTATh HWH(GOPMAIMIO, KOTOpas
SIBIIICTCSI IPOTUBOPEYUBON MITH MOXKET OBITh HEIOCTOBEPHOIA;
WCIIOJIB30BaTh TPU  BBHIMIOJHEHWW Y4YEOHBIX 3aJaHUN  HAy4IHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3NUECKOTO COAEpKaHUsS, CIPaBOYHBIE
Marepuanbl, pecypchl cetm  VHTepHET, BIajeTh MNpUEMaMH
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE NMMCHMEHHBIC W KPATKUE YCTHBIE COOOIIEHUS,
0000mass UHPOPMAIUI0O M3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
colepKaHusi, B TOM 4YHCIEe NYOJUYHO WPEACTABIATH PE3YIbTAaThl
POCKTHOW WM  MCCJIENOBATEIbCKONW JEATEIBHOCTH, TMIPH ITOM
IPaMOTHO UCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIN amnmapar Kypca
(HU3HUKH, COMMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIINCH;

IIPU BBIMIOJHEHUN YYEOHBIX MPOCKTOB M HCCICIOBAHUN (DU3UICCKUX
MIPOLIECCOB paclpeeisaTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUU C
MIOCTABJICHHBIMU 33J[a4aMH, CJICIUThH 32 BBHIIIOJHEHUEM IIJIaHa JEHCTBUN
U KOPPEKTUPOBATh €r0, aJICKBaTHO OICHWBATh COOCTBEHHBIN BKIJIAI B
JeSATETHLHOCTD TPYTIIIBI, BBICTPaNUBATh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, MMPOSBIISAS TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

HCIIOJIb30BaTh MOHATHA: CHUCTEMAa OTCUYETA, MATEPUAIBHAS TOYKA,
TPAEKTOPUS, OTHOCHUTEJIbHOCTh MEXAHUYECKOTO JIBUKECHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TpeHUE, IEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEJIO, LEHTP THKECTA TBEPAOIO Tela, pPABHOBECHUE,
MEXaHU4YeCKue KoJieOaHUsI W BOJIHBI, 3BYK, HH(PPaA3BYK U YJIbTPA3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJNM30PYKOCTh W JaJbHO30PKOCTh,  CHCKTPHI  HCIYCKaHUS U
norJiomenusi, anbda, 6eTa- U ramMma-u3TydeHUs, HU30TOIbI, SACpHAS
DHEPIETHUKA,

pazinyath SBJICHUsS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUYKEHUE, CBOOOHOE
MaJeHue  TEJ, PABHOMEPHOE  JABWXEHHUE IO  OKPYXKHOCTH,



B3aUMOJEMCTBUE TE€J, PpEaKTHUBHOE JBWXKEHHME, KoJeOaTenbHOe
IBWKEHHE (3aTyXalolllue W BbIHYXJCHHbBIE KOJI€OaHUs), PE30HAHC,
BOJIHOBOE  JIBH)KEHHE,  OTPaXEHUE  3ByKa,  MPSAMOJIMHEHHOE
pacnpoCTpaHEHHE, OTPAXEHHE W IPEIOMIECHHE CBETa, IIOJHOE
BHYTPEHHEE OTpPaXKCHHE CBETA, Pa3JIOKEHUE OEJIOro CBeTa B CHEKTP U
CIIO)KEHHME CIEKTPaJbHBIX LBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
PaANMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa W3JIydEHUs)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh IMPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBJICHUH B
OKpy>XarolleM Mupe (B TOM uucie (U3NYECKUE SIBJICHHS B IPUPOJIE:
NPWINBBlL W OTJUBBI, JBWKEHUE TuIaHeT (COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMM, 3E€MIJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, IIyHaMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe IeHCTBUE
BUIUMOIO, YJIbTPauOJIETOBOTO M  PEHTTEHOBCKOTO  M3JIy4YECHMIH,
€CTECTBEHHbI  paJMOAaKTHBHBIA  (OH,  KOCMUYECKHE  JIy4H,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAaAMOAKTUBHBIX M3JIyYEHHH Ha OpPraHuM3M 4YeEJOBEKa), IIPU HITOM
NepEeBOAUTh  NPAKTUYECKYI0  3aJady B  Y4eOHylO,  BBLICIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel MW (PU3NYECKHUE SIBIEHUA,
UCIIONB3Yysl (PU3NYECKHE BEJIMYUHBI (CpEeIHsAs] U MTHOBEHHasi CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBHIKEHHH, YCKOPEHUE, IEPEMEILIEHUE, TYTh,
yrjaoBasi CKOpPOCTb, CWJIa TPEHUs, CHJAa YNPYTOCTH, CUJA TSIKECTH,
YCKOpEHHE CBOOOIHOIrO MAJEHUs, BEC Tela, UMITYJIbC TE€a, UMILYJIbC
CWJIbI, MEXaHH4Yeckasi padoTa M MOLIHOCTb, MOTEHIUATIbHAS SHEPrus
Tena, MOAHIATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS HEPTUs
CKaTOW TMpPYKWHBI, KUHETUYECKAs] DSHEPIus, IMOJHAs1 MeXaHU4ecKas
SHEprusi, Mepuoj M YacToTa KoJeOaHWH, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKA3aTellb IPEIOMIICHUS
cpenbl), MpU ONKWCAHUMU MPABWIBHO TPAKTOBATH (PU3MYECKHUM CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHHs] W EAMHULBI (PUIUUECKUX
BEJIMYMH, HaXOAUTh (POPMYJbI, CBSA3BIBAIOLIME AAHHYIO (DU3UUYECKYIO
BEJIMYUHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YYEHHBIX
3aBUCUMOCTEHN (PU3MUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBJIECHUS U TPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,



OPUHIUI CYNEPIO3UIMN CUJI, TPUHIIUMIT OTHOCUTENbHOCTU [ammies,
3aK0HbI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAHEHHs 3apsSJ0BOr0O M MAacCOBOIO
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  CHTyalldid  MPaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATHh IPUYUHHO-CJICICTBCHHBIC CBS3H, CTPOUTHh OOBSICHCHHE U3 2—
3 JIOTMYECKUX IIIaroB C OMmopol Ha 2—3 U3YYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;
pemiath pacu€THbie 3adaud (ONMMparoIIMecs Ha CcUcTeMy u3 2-3
YpaBHEHWH), WCHOJNB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHC
¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/lauu
3aMuChIBaTh KPAaTKOE YCJIOBHE, BBIBIATH HEJOCTAIONINE  WJIU
U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
JUTSL PEIICHHS, IMPOBOIUTH PACUETHI W OIICHWBATh PEATUCTHYHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKOW BEIIMIUHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPHU TMOMOIIH
(GU3HUECKUX METOJIOB, UCIIOJIb3YsI OMMCAHUE MCCIICIOBAHUS, BBIICISATh
MPOBEPSIEMOE TIPEIITONIOKEHNE, OICHUBATh TPABWIBHOCTD TIOPSIKA
MIPOBEICHMS WCCIICIOBAHUSA, JCNaTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3ynbTaThl HAOIOACHUH U OTBITOB;

POBOJUTH OIBITHl TIO0 HAOMIOACHUIO (PU3UYECKHX SBICHUN WU
(du3HUecKX CBOMCTB Tel (M3ydeHHe BTOPOTO 3aKkoHa HpioTOHA, 3aKkoHa
COXpaHEHUs DHEPTHH, 3aBUCHMOCTh TIEpHoja KOJeOaHU MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHHUE CBOMCTB
M300paKeHHsI B TUTIOCKOM 3€pKajie M CBOMCTB M300paKeHUs MpeaMeTa B
cobuparoniei JTuH3e, HaOMIICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3TY4YeHHS): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 W30BITOYHOTO
Habopa 000pyIOBaHUS, OMHUCHIBATH XOJ OMNBITA M €r0 Pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOIBI,

NPOBOIUTh TPU HEOOXOJWMOCTH CEPUI0O TPSMBIX H3MEPCHHIA,
ompenensisi cpeaHee 3HauYeHHe H3MepsieMOol Benu4yuHbl ((POKyCHOE
paccTtosiHMe coOuparoliel JMH3bI), O0OCHOBBIBATH BBHIOOp crocoba
U3MepeHust (M3MEPUTEITBHOTO MTPUOOpa);



IPOBOJUTh HCCIIEOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEJIMYUH C
UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHHUH (3aBUCHMOCTb IYTH OT BPEMEHU
IIPU PAaBHOYCKOPEHHOM JBMXEHUM 0€3 HAuaJbHON CKOPOCTH, MEPUOA
KOJIEOaHUI1 MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIiia OTPa)X€HHUs CBETa OT YyIJia NMAJECHMs U yIiia MPeIOMIIEHUs OT yIJia
NaJeHusA): IUIAHUPOBAaTh MCCIEAOBAHUE, CAMOCTOSITEIBHO COOMpAaTh
YCTaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
¢u3nYeCKuX BETWYHMH B BHJE TaOIUI] U TPpaUKOB, J€1aTh BBIBOJBI 110
pe3ynbTaTam MCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbBIE HU3MEpPEHHUs (U3MUECKUX BEIMYMH (CperHss
CKOPOCTb M YCKOpPEHME Tela NpH PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHUE CBOOOAHOTO MAJIEHUs, KECTKOCTh MPYKUHBI, KOADPUIIMEHT
TPEHUSI CKOJIbKEHUS, MEXaHWYecKasg padoTa M MOIIHOCTh, YaCTOTa U
nepuos KojeOaHWid MaTeMaTHYeCKOro W MPYKUHHOIO MAasTHUKOB,
ONTHUYECKass cuia coOuparolell JHMH3bL, paJuOaKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHMsI, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIIIOJIHATh ~ M3MEPEHUs, CleAysl MPEIJIOKEHHOM  MHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aAHAJIU3UPOBATh IMOJIyYECHHbIE
pE3yNbTaTHI C YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOmo/laTh TMpaBujia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIE TPU3HAKKM H3YUYEHHBIX (PU3NYECKUX MOJEINIECH:
MarepuanbHas TOYKa, a0COJIFOTHO TBEPJIOE TEIO0, TOUEUHBIA UCTOYHUK
CBETa, Jy4, TOHKas JHMH3a, IUIAaHETapHas MOJeJb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTIO S/1pa;

XapaKTepHU30BaTh MPUHUMUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CIUIOMETP, JATYMKHU ITOJOKEHUS, PACCTOSIHUSA U YCKOPEHUs, paKeTa,
9XO0JIOT, OYKH, Nepuckor, ¢oToanmnapar, ONTUYECKUE CBETOBOIBI,
CHEKTPOCKOIN, JO3UMETpP, Kamepa BuiibcoHa), MCHOJB3ysd 3HAaHUA O
CBOMCTBaX (DU3UYECKUX SBJICHUM U HEOO0XOoIuMmble (U3UYECKUE

3aKOHOMEPHOCTH;
HCMOJIb30BaTh CXEMbl M  CXEMATHUYHBIE PHUCYHKH HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, VM3MEPUTEBHBIX npubopoB u

TEXHOJIOTUYECKUX TMPOLIECCOB MPHU PEUICHUU Y4eOHO-TPAKTUYECKUX
3a/1a4y, ONTHYECKUE CXEMBbI JIJISl MOCTPOCHUSI M300paKEHUI B TIOCKOM
3epKaJie u coOuparolen JMH3E;



OPUBOAUTHL MpUMEpPHl  (HaXOAUTh UWHGOpPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnsI 0€30IacCHOCTH TIPU 0OPAIeHUH C MPpUOOopaMu
1 TEXHUYECKUMH yCTPONCTBAMU, COXPAHCHHS 3I0POBBS U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYUIIECTBJIATh MOUCK HHPOpManuud (U3UYECKOTO COAECpKaHUS B
WNuTepHeTe, caMoCTOSTENhHO (GOPMYIHPYS TIOMCKOBBIM  3armmpoc,
HaXOJAUTh  TyTH  OMNPEACJICHUS  JOCTOBEPHOCTH  MOJYYEHHOMH
nH(OpMAIIMM HAa OCHOBE HMEIONIMXCS 3HAHWUN W JTOMOJHUTEIHHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
MONMYJISIPHYIO JINTEPATYPy (PUBHYECKOTO COJCpKaHUs, CIPaBOYHBIE
Marepuasibl, pecypcbl cetu  MHTepHer, BiageTh NpUEMaAMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE TMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
nH(pOpMAaIIUU U3 HECKOJIbKUX MCTOYHUKOB (PU3MUECKOrO COAEp KaHus,
MyOJIMYHO MIPECTaBIATh pe3yabTaThl MPOCKTHOM W
UCCIIEN0BATENbCKON IESITEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
M3YYCHHBI TOHSITHUWHBIA anmapar H3ydaeMoro pasjeia (QU3UKU U
COTNIPOBOXK/IaTh BBICTYIUICHHWE MPE3CHTAIMEN ¢ y4€TOM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
1.1 ®du3nka - HayKa O IPUpoe 1
1.2 DU3NYECKUE BETUUNHBI 2 1
1.3 EcTecTBeHHOHAy4HBIN METO/ O3HAHUS 1
Hroro no pazneny 4
Paspean 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 Crtpoenue BemecTna 2
5 JIBUKeHue 1 B3aUMO/ICMCTBUE YaCTHUIL ) |
’ BELIECTBA
23 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no paszneny 6
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
3.1 MexaHndeckoe IBUKEHUE
3.2 Huepnus, macca, INIOTHOCTh 7
3.3 Cuna. Bunel cun 14 1

Hroro no paszneny 25




Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 [Hasnenue. llepenaua naBneHus TBEPAbIMU 3
’ TeJIaMU, )KHIKOCTSIMU U Ta3aMu
4.2 JlaBiaeHne KUJIKOCTH
4.3 ATMOCdepHOE TaBICHHE 5
44 JleiicTBHE KUAKOCTU U Ta3a HA MOTPYXKEHHOE 7 )
' B HUX TEJIO
Wroro no pazaeny 18
Pa3nea 5. PaGora n MoHOCTBh. JHEprus
5.1 PaGora 1 mouHOCTH
5.2 IIpocTeie MeXaHU3MBI 5 1
5.3 MexaHnueckas SHEprus 1
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 11




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/mn P Konrpoabnbsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. TenuioBble siBJ1eHUSA
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 7
1.2 TernoBbIe TPOLECCHI 21 1 5
Wroro no pazaeny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
)1 DneKTpuuecKue 3apsabl. 3apsuKeHHBIE Tena 7 |
’ U WX B3aHMOJICHCTBUE
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHM TOK 20 2 7
2.3 MaruuTHsbI€ SIBJICHUS 6 1 1.5
24 DneKTpOMarHuTHas UHAYKLINS 4
Uroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnsie IIpakrunyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Mexannueckue siBJIeHUs!
L1 MexaHuuyeckoe TBUKEHUE U CIIOCOOBI €ro 10 |
’ OIMCAHUSA
1.2 B3aumopeiicteue ten 20 1
1.3 3aKOHbI COXpPaHEHUS 10 3
Hroro no pazaeny 40
Pa3neus 2. Mexannveckne Koy1e0aHus1 M BOJHBI
2.1 Mexanuyeckue KojieoaHus
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1
Wroro no pazneny 15
Pa3neu 3. DiieKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe U 6 5
' AJEKTPOMAarHUTHBIE BOJIHbI
Hroro no paszneny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 3




4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2
Uroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
5.1 Hcnyckanue 1 noriomneHue cBeTa aToMoM 1
5.2 CtpoeHnue aToOMHOTO sijipa 1
5.3 SAnepHblie peakuu 7 1
Wroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpEeHMe U 006001IEHUE COACPIKAHMS 9 )
’ Kypca ¢husuku 3a 7-9 kinace
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HMara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi  o0pasoBaTesbHbIC PeCypChl
padoThI padoThI
®dusnKa — HayKa O PUPOJIE.
1 SIBJieHUS IPUPOIBI. 1 02.09.2026 https://m.edsoo.ru/35YPBIWSK
Ou3nyecKue sIBICHUS
Ou3nYecKue BEIIMINHBI U X
2 HU3MEpPEHHE. TOYHOCTD U 1 https://m.edsoo.ru/6ZYFTFPA7
P 07.09.2026 eSO
HOTPEIIHOCTb.
JlaGopaTtopHast pabota
3 "Onpenenenue HOKaSaHI/Iﬁ” 1 1 09.09.2026 https://m.edsoo.ru/6185e41e
W3MEPUTEIILHOTO TTpHdopa
4 Dusiica  ee BIAMHE Ha 1 https://m.ed /3LPP2HPX?2
S://m. .
pa3BUTHE TEXHUKHU 14.09.2026 . E—
5 CTpocHie BelliecTsa. 1 https://m.eds00.ru/FSPU4OLYR
s://m.edsoo.ru
Mounekynbl 16.09.2026 .
JlaGopaTtopHnasi pabota
6 "Onpez(ene'l'me pasMepoB 1 1 51.09.2026 https://m.edsoo.ru/12a57dbb
MaJTbIX TeJl
. BpoyHoOBCKOE BHXKEHHE. | httos://m.ed JHO31SNIF3
S.//M.€dS00.ru
Tudbdysus 23.09.2026 - °
B3aumHoe npuTsoKeHUE U
8 1 https://m.edsoo.ru/bcdf4162
OTTAJIKWUBAHUE MOJIEKYJI 28.09.2026 PEALECR00.T0E




10

11

ArperaTHble COCTOSTHHS
BemecTBa. Pasnuuane B
MOJIEKYJIIPHOM CTPOEHUHU
TEI.

KonTponbhas padota no
teme "llepBoHayaibHbIC
CBEIICHHSI O CTPOCHHUH
BemectBa" Tect

Mexanuueckoe IBUKEHUE.

PaBHOMepHOE U
HEpPaBHOMEPHOE JIBUKECHUE

30.09.2026

05.10.2026

07.10.2026

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

12

13

14

Cxopoctb. Equnauiisi
CKOpOCTH

Pacuer nytu u BpemeHun
JIBVKCHUS
IIpssMonuHeliHOE
PaBHOYCKOpPEHHOE
JBUOKEHUE. Y CKOPEHHE.

12.10.2026

14.10.2026

19.10.2026

https://m.edsoo.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH HHEPIHH.
B3anmopenicTere Ten Kak
IPUYMHA U3MEHEHUS
CKOPOCTH JIBUKEHUS TeEIl

21.10.2026

https://m.edsoo.ru/KX5510IBX

16

17

Macca Tena. EqpHnis:
MACCEI.

JlaGoparopHas paboTa
"N3mepenue macchl Tena'

09.11.2026

11.11.2026

https://m.edsoo.ru/KX5510IBX

https://m.edsoo.ru/KX5510IBX




18

JlaGopaTopHnas pabota
"N3mepenune oobema Tema"

16.11.2026

https://m.edsoo.ru/KX5510IBX

19

IlnoTHOCTE BeliecTna.

Pacuer maccel 1 00beMa TeIIa

I10 €ro IIJIOTHOCTH

18.11.2026

https://m.edsoo.ru/0S71X3DPS

20

21

22

JlaboparopHas pabota
«OnpenenenHue MIOTHOCTU
TBEPAOIO TEJIa»

Pemenne 3amag mo Teme
"ITnoTHOCTH BemecTBa"
Cua KaK XxapakTepuCcTHKa

B3aumoencTsus Ten. Cuiaa
ynpyroctu. 3akoH ['yka

23.11.2026

25.11.2026

30.11.2026

https://m.edsoo.ru/OH22PX7CX

https://m.edsoo.ru/5SODYVYG49

https://m.edsoo.ru/NV56FY1G2

23

JlaGopaTtopHast pabota
«HccnenoBanne CUILI

YIPYTOCTH

02.12.2026

https://m.edsoo.ru/PXXW6DHXE

24

25

26

SBaenne Tarorenusa. Cuna
TSKECTH

CBsi3b MEXy CHIION
TSKECTH M Maccoil Tena. Bec
tena. Pemenune 3a1a4d mo
Teme "Cumna tsoxectn"

Cuna TsKeCTH Ha IpYrux

mraHetax. Ouznueckue
XApPaKTCPUCTHUKHU IIJIAHCT

07.12.2026

09.12.2026

14.12.2026

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/8PZHPV1Y]J

https://m.edsoo.ru/IM2DOKYLI

27

N3mepenue cuil.

https://m.edsoo.ru/IT1ZGKCKH




Hunamometp

16.12.2026

28

29

30

Bec Tena. HeBecomocTh

CIo)keHue AByX CHII,
HaIpaBJICHHBIX MO OJJHON
npsiMoil. PaBHoAeCTBYIOIAs
CHII

Pemenne 3amay mo reme
"PaBHonelicTByromas cui"

21.12.2026

23.12.2026

28.12.2026

https://m.edsoo.ru/UAOISQ8RE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

31

TpeHue CKONbXKEHUS U
TpeHwue 1nokosi. TpeHue B
MIPUPOJIEC U TEXHUKE

30.12.2026

https://m.edsoo.ru/TA1EOSMMH

32

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS OT
CUJIbI JABJICHUS U XapaKTepa
COIIPUKACAIOLIUXCS
MIOBEPXHOCTEN»

11.01.2027

https://m.edsoo.ru/TAQP4B30A

33

Pemmenue 3agad na
onpeaeneHue
PaBHOJIEMCTBYIOIIEH CUIIBI

13.01.2027

https://m.edsoo.ru/5YY23XXSD

34

Pemenne 3amau mo TeMaM:
«Bec Tenay, «I'paduueckoe
n3zo0paxenue cuimy, «CHIb»,
«PaBHOEUCTBYIONIAS CUID»

18.01.2027

https://m.edsoo.ru/T9V639RZF

35

KonTpomnpHas pabora mo
TeMaMm: «MexaHndeckKoe

20.01.2027

https://m.edsoo.ru/P4AROSWE4D




36

nBrxKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe nzodpaxkeHue
cuny, «Cuib»

HaBnerune. CiocoOb1

YMCHBIICHUSA U YBCIIMYCHUA
JaBJICHUA

25.01.2027

https://m.edsoo.ru/25TVM1FDL

37

JlaBrienue ra3za. 3aBUCUMOCTD
JIaBJIEHUS ra3a OT 00bEMa,
TEMIIepPaTyphI

27.01.2027

https://m.edsoo.ru/544YMX9WR

38

Ilepenaya naBnenus
TBEPABIMU TEJIAMMU,
JKUJKOCTSIMH U Fa3aMH.
3akoH [lackans

01.02.2027

https://m.edsoo.ru/CG5POSNWO

39

40

41

JlaBiaeHue B )KUIKOCTH U
rase, BEI3BaHHOE JIEHCTBHUEM
CHUIBI TSDKECTH

Pacder maBineHus KuAKOCTH
Ha THO U CTCHKU COCyla.

Coob1maromnmecs cocysl

03.02.2027

08.02.2027

10.02.2027

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHCSRB6W

https://m.edsoo.ru/7HDBMDHR?2

42

43

Bec Bo3nyxa. ATmMochepHoe
JIaBIICHUE

N3mepenue atmocdepHoro
nasieHus. OMBIT
Toppuyennu

15.02.2027

17.02.2027

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2I183TIPD4




44

45

bapomeTtp-anepou.
ATMocdepHOe 1aBJIeHHE Ha
pa3IMYHBIX BBICOTaX

Manomertpsl. IlopiiaeBon
KUAKOCTHBIM HAacoC

20.02.2027

24.02.2027

https://m.edsoo.ru/ WBNXTP7GR

https://m.edsoo.ru/5G846G7I8

46

47

I'mppasimueckuil npece

I[eﬁCTBHe KHUJIKOCTH U rasa

Ha IIOI'PYKCHHOC B HUX TECJIO.

01.03.2027

03.03.2027

https://m.edsoo.ru/67X2LF396

https://m.edsoo.ru/SMG9FR466

48

ApxumenoBa cuia

10.03.2027

https://m.edsoo.ru/SMG9FR466

49

JlaGopaTtopHnast pabora

«M3y4yeHne BpITAIKUBAIOIIEH

CHWJIBL, JIEMCTBYIOLIEH Ha
MIOTPY’KEHHOE B KUJKOCTh
TEJI0»

15.03.2027

https://m.edsoo.ru/7U40IDLK?2

50

51

52

IInaBanue temn. [ImaBanue
CyJIOB, BO3/1yXOIJIABAHHE

JlaGoparopHas paboTa
"BbIsicHEHUE YCIIOBUI
IUIaBaHMs Teja B )KUIKOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxoruiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJIKOCTEN U ra30B»

17.03.2027

22.03.2027

24.03.2027

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/R7VHLA60Q




53

54

KontponsHas pabota o
Teme «/laBiaenue TBepAbIX
TeJ, JKUJIKOCTEH U ra3oBy /
Bceepocculickas
npoBepoyHas pabora

Mexanunueckas paboTa

05.04.2027

07.04.2027

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7LS5

55

Mormocts. Eanauiint
MOIITHOCTH

12.04.2027

https://m.edsoo.ru/4UUXIHR1X

56

57

58

[IpocThie MEXaHU3MBI.
Priuar. PaBHOBecue cuit Ha
pbryare

MowmeHnT cunsbl. Peruaru B
TEXHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHast pabota
«BpIsicHEHUE YCIIOBH
paBHOBECHUS pbluara

14.04.2027

19.04.2027

21.04.2027

https://m.edsoo0.ru/SYRUOUGS?2

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/KR7VOIXUT

59

[IpumeHeHne npasuiia
ppuara k 0;10ky. "3omotoe
paBWIO" MEXaHUKHU

26.04.2027

https://m.edsoo.ru/6AXDHFS8N

60

61

Koadpdunment nonesnoro
JNEeUCTBUS MEXaHNU3Ma.

JlaGoparopHas paboTa

«M3mepenne KIIJ]
HAKJIOHHOM IJIOCKOCTH»

28.04.2027

05.05.2027

https://m.edsoo.ru/4AYEYZDMW

https://m.edsoo.ru/4AYEYZDMW

62

Pemenue 3agad mo teme

https://m.edsoo.ru/VESXBQLVS




"Pa6ora, momuocts, KIT/["

12.05.2027

63

MexaHnyeckas SHEeprusi.
Kunernueckas u
NOTEHIMAIbHAS DHEPTUs

17.05.2027

https://m.edsoo.ru/3HQE7HOYK

64

65

66

3aKOH COXpaHECHHUS
MEXaHUYECKON IHEPTUU.
Pewenne 3anau

KonTponbnas pabota no
Teme «PaboTa 1 MOIIHOCTb.
OHeprus»

Peseprurlit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHndeckoe aBrKeHue"

19.05.2027

24.05.2027

26.05.2027

https://m.edsoo.ru/46Y227ZPME

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJIPGGSA3

67

PesepsHblil ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEHN U ra3oB"

https://m.edsoo.ru/MJIPGGSA3

68

PesepsHslil ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MormHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB
10 ITPO'PAMME

68

11




8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPHUH U UX ONBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazmep aTOMOB U
MOJIEKYJI

Moaenu TBEPAOTO, KUAKOTO
¥ Ta3000pa3HOTO COCTOSTHHM
BeIecTBa

OOBbsicHeHHE CBOMCTB
TBEPJIOTO, )KUJKOTO U
ra3o000pa3HOro COCTOSHUM
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU
Kpucrannmuueckue u
amop(dHbIe Tena
CwmaunBanue u

KalmnJISIPHOCTD.
HOBCpXHOCTHOC HaTsXKCHHUC

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo.ru/DJYTZQHSK3

https://m.edsoo.ru/8G73PVM40

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

TennoBoe pacmmpenne u

https://m.edsoo.ru/I3N30KS8L




cXKaTtue

Temnepatypa. CBsi3b
TEMIIEPaTYpPbI CO CKOPOCTHIO
TCIIJIOBOI'O ABHMXKXCHHA YaCTHUIL

https://m.edsoo.ru/5SXSV6F15B

10

BuyTtpennsis sueprus.
CriocoObl U3MEHEHUS
BHYTPEHHEHN SHEPIUU

Bubl TCILIOIICpEaAaYn

https://m.edsoo.ru/BBVCIOMH6

https://m.edsoo.ru/WF4J3070P

11

12

VYpoxk-koHpepeHuus
"IIpakTueckoe
UCIIOJIb30BAHUE TETIOBBIX
CBOMCTB BEILIECTB U
MaTepraioB B IEISIX
sHeprocoepexeHus"

KonnyecTBo TEIIOTEI.
VenpHas TEMIOEMKOCTD

https://m.edsoo.ru/UU910QFZW

https://m.edsoo.ru/88291DDIZ

13

14

15

YpaBHEHHE TEIIOBOTO
Oananca. TermiooOMeH u
TETIOBOE PAaBHOBECHE

JlaGopatopHnas pabora
"HccnemoBaHue sIBICHUS
TEII000MeHa Ipu
CMEIIMBAHUU XOJIOIHON U
ropstaeit BoasI"

PacueT konum4ecTBa TEILIOTEHI,
HEOOXOAMMOTO JIs
HarpeBaHus TeJia U

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2N6N5SGV

https://m.edsoo.ru/JSMRA1APW




BBLACIIAAEMOI'O UM IIPU
OXJIAXKACHHUH

16

Jlaboparopnas pabota
"Onpenenenue yaenabHOU
TEIIOEMKOCTH BellecTna"

https://m.edsoo.ru/40IT1ZJAH

17

18

19

20

DHeprus TomvBa. Y aenbHas
TEIJI0Ta CTOPAHUS

IInaBnenue u OTBCPACBAHUC
KPpUCTAJUIMICCKUX TCII.

VY aennHas TemnjioTa
IIJIaBJICHUA

JlaGoparopHnas pabora
"Onpenenenue yaenbHOU
TEIIOTHI IUIaBJIeHU Jbaa"

[TapooGpa3zoBanue u
koHaeHcanus. Vcnapenue

https://m.edso00.ru/683AIXYWS

https://m.edsoo.ru/JHE5SA1PJF

https://m.edsoo.ru/LCOQXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunienne. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJIEHCAIIMN. 3aBUCUMOCTD
TeMIIepaTypbl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxnocTs Bo3ayXa.
JlabopartopHnast pabota
"Onpenenenune
OTHOCHUTEIBLHOW BIAXKHOCTH
BO3IyXxa"

https://m.edsoo.ru/7KP37WO0J 1

23

Pemrenue 3agad Ha

https://m.edsoo.ru/N4XJEXGAL




OIIPECACIICHUE BJIa)KHOCTHU
BO3yXa

24

[TpuHIUIBL paOOTHI TETIIIOBBIX
nsurareneid. [lapoBas
TypOuHa. JIBurarens
BHYTPEHHETO CTOpaHUs

https://m.edsoo.ru/6BKWSWYG6

25

KII/ TermmoBoro nBurarens.
TernuoBble ABUTATENN U
3alIUTa OKPYKaIOLIEH CpeIbl

https://m.edsoo.ru/UJA3DRDOH

26

27

28

29

3aKOH COXpaHEHMS U
IIPEBPALLCHUS DHEPTUHU B
TEIUIOBBIX ITpoLeccax

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "TemnnoBsie
siBieHus. Mi3menenne
arperaTHbIX COCTOSTHHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TemnoBble SIBICHUS.
N3menenne arperaTHbeIx
COCTOSIHUH BermiecTna"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

https://m.edsoo.ru/B1KX6RPQ9

https://m.edsoo.ru/9AQ53CC7C

https://m.edsoo.ru/0X03133KU

https://m.edsoo.ru/9EESKDOQMD

30

Ypoxk-uccienoBanue
"DrekTpu3anus Tei
WHAYKIMEN U IIPU
COMPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67]




31

32

33

BsaumogeiicTBue
3apSOKCHHBIX TeIl. 3aKOH
Kynona

DNeKTpUYEecKoe moJie.
Hanpsixkennoctb
ANEKTPUYECKOTO TOJISL.
[TpunHMn cynepno3uun
ANEKTPUUYECKUX TOJIeH
Hocurenu snmexkrpuueckux
3aps/10B. DJIEMEHTAPHBII
3apsan. CtpoeHue atoma

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1]

https://m.edsoo.ru/AFOIKADMV

34

HpOBOI{HI/IKI/I N JUSJICKTPHUKHU.
3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/USJR991PB

35

36

37

Pemenue 3amau Ha
MPUMEHEHHUE CBOMCTB
BJIEKTPUYECKUX 3apsi0B

DNEKTPUYECKHI TOK, YCIOBHS
€ro CyILIEeCTBOBAHUS.
HcTOYHMKH 3TTEKTPUYECKOTO
TOKa

JlelicTBUS 2IIEKTPUUECKOTO
TOKa

https://m.edsoo0.ru/SXWWOSWJ5

https://m.edsoo.ru/IS1MP3J3M

https://m.edsoo.ru/QE§WUTCKVT

38

Ypoxk-uccienoBanue
"JleficTBHE IIEKTPUIECKOTO
I10JI1 HA TIPOBOJIHUKH U
OUDJIEKTpUKN"

https://m.edsoo.ru/ZHMKZM4JU




39

DJIEKTPUUYECKUN TOK B
MeTajiax, KHUAKOCTAX U ra3zax

https://m.edsoo.ru/E4COOOYPF

40

DneKkTpuyecKas 1ernb 1 e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDQO

41

42

43

44

45

46

Cuna Toka. JlabopaTtopHas
pabota "U3mepenue u
peryJiupoBaHue CUIbl TOKA"

DIEeKTPUYECKOE HAIIPSKEHUE.
BoasT™metp. JTabopaTopras
pabora "M3mepenue u
peryaupoBaHue HanpsHKeHUs "

COHpOTI/IBJ'IeHI/Ie IMPpOBOAHHKA.
YnaenpHOE COIIPOTUBJICHUC
BCIICCTBA

JlaboparopHnast pabota
"3aBUCHUMOCTD
ANEKTPUUYECKOTO
COTMPOTUBIIEHUS IPOBOTHUKA
OT €ro JJIMHBI, TUIOIAaIN
MOTICPEYHOTO CEUCHUS U
Marepuaia"

3aBHCHUMOCTh CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Ay
ydacTka Ienu

JlabopaTopHas pabota
"HccnemoBaHue 3aBUCHMOCTH
CUJIBI TOKA, UAYLIETO Yepe3

0.5

0.5

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo.ru/X7POJOFGH

https://m.edsoo.ru/ESUO0SPC4G

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edsoo.ru/X5STHIN3RM




47

PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HAMPSKEHUS Ha
pesucrope"

IlocaenoBarenbHOE U

napajji€JIbHOC COCAUHCHHAA
IIPOBOAHHUKOB

https://m.edsoo.ru/HJ990Q3493

48

Jlaboparopnas pabota
"[IpoBepka mpasuiia
CJIOKEHUS HAIIPSKEHUN ITPU
MoCIeI0BaTEIbHOM
COETMHEHUH JIBYX
pe3uctopon”

https://m.edsoo.ru/VQ3VYPOTS8

49

Jlaboparopuas pabora
"[IpoBepka mpaBuia AJis
CHWJIBI TOKA MIPH
napajyuieIbHOM COeAMHEHUN
pe3uctopoB”

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3anay Ha
npuMeHeHue 3akoHa Oma s
Pa3IMYHOrO COEANHEHUS
IIPOBOJTHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MOIIIHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaboparopHnast pabota
"Onpenenenue padboThl U
MOIITHOCTH AJIEKTPHUECKOTO

https://m.edsoo.ru/VR92VE8JHA




TOKA"

53

DNEeKTPUYECKUE LIETIH U
NOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/1L3KZ2XIL.M

54

55

56

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJIEVICTBHE

Ypoxk-uccienoBaHue
"U3yuenue nonei
HOCTOSIHHBIX MAarHuToB"

MarnutHoe nojsie. MaruutHoe
noJjie 3eMJIH U €r0 3HaUeHue
IUIS )KU3HU Ha 3eMiie

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR

https://m.edsoo.ru/R3XXJCRVK

57

58

IToaroroBka Kk KOHTPOJIBHON
paborte 1o Teme
"DneKTpuUecKue 3apsbl.
3apsKEHHBIE TeJla U UX
B3alMOJECICTBHS.
IToCTOSHHBIN DIIEKTPUYECKUN

TOK"

KonrtponsHas pabora no teme
"DnexTprudecKkue 3apssl.
3apsKEHHBIE TeJla U UX
B3alMOJECHCTBHS.
IToCTOsTHHBIN 3NIEKTPUYECKUN
TokK" / Beepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW




59

60

61

62

63

PesepBHbIit ypok. Pabora ¢
TEKCTaMU 0 TeMe
"[TocTostHHBII
AJIEKTpHUYECKUI TOK" /
Bcepoccuiickas npoBepodHas
pabora

OnbIT Opctena. MarautHoe
T0JI€ JIEKTPUUECKOTO TOKA
MarauTHO€ 1oJIe KaTYIIKH C
TOKOM

[Ipumenenne
ANEKTPOMArHUTOB B TEXHUKE.
JlaGoparopHnas pabora
"N3yuyenue neiicTBus
MarHUTHOTO TIOJIS Ha
IIPOBOJHUK C TOKOM"

OneKTpoaBUTATED
IIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpTe.
JlaGopatopHnas pabora
"KoHcTpynpoBanue u
u3yueHue paboTbl
JNEKTpOoABUraTeNs"

OmnprTer @apanest. 3akoH

0.5

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

https://m.edsoo.ru/YSDW34FV0




3JIEKTPOMArHUTHOM
unaykiuu. [Ipasuno Jlenna

64

Onexrporereparop. CriocoObt
MIOJIYYCHUS DICKTPUICCKON
SHEPruu. DIIEKTPOCTAHIINYU HA
BO300HOBIISIEMBIX
WCTOYHUKAX SHEPTHH

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka K KOHTPOJIBHON
pabote 1mo Teme
"DneKTprUecKue u
MarHuTHbIE sIBJIEHUS"

https://m.edsoo.ru/GFS9PNCS8B

66

KonTponbhas padbota no teme
"DJIeKTpUUECKue 1
MAarHUTHBIC SBJICHHS"

https://m.edsoo.ru/APBXXTADS

67

68

PesepBHblit ypok. Pabora ¢
TeKcTaMu 1o TeMe "TeroBbie
SIBJICHUS "

PezepaHbiii ypok. Pabora ¢

TEKCTAMH I10 TEME
"MaruuTtHsie SBiIeHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5

https://m.edsoo.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX




9 KIIACC

KoaunuecTBO 4acoB

Ne HMara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs1 oOpa3oBaTesIbHbIE pecypchl
padoThI padoThI

MexaHn4eckoe JBUKEHUE.

1 1 https://m.edsoo.ru/UP3188VCD
MarepuanbHas TOYKa
Cucrema orcuera.

2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOTO JBUKEHUS
PaBHOMEpHOE NTpsIMONIMHEITHOE

3 1 https://m.edsoo.ru/E65RWOZK0
JBUKEHUE
HepaBHomepHOE
MPSIMOJIMHEMHOE JBUYKEHUE.

4 p a 1 https://m.edsoo.ru/L043PYTGB
CpenHsst 1 MTHOBEHHAs
CKOpOCTb
[IpssmonunenHoe

5 PaBHOYCKOPEHHOE ABUXKEHUE. 1 https://m.edsoo.ru/SKUYWCHBO
VYckopenue
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O IBM)KECHHUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeneneHye yCKOpeHus

7 peit yexop 1 1 https://m.edsoo.ru/1KKINJFOS8

TeJa IIPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU




miockocty"

CBo0OogHOE MMaeHNuE TEIL.

8 https://m.edso0.1u/NMQA4GGEQ
Omnprtel ["annnes
PaBHOMEpHOE ABMXKEHUE TIO
OKpyKHOCTH. Ilepuon u

9 Py pHoA https://m.edsoo.ru/PVRBIDTTH
4acToTa 00paIeHHUS.
JInneliHas u yriooBasi CKOPOCTH

EHTPOCTPEMUTEIILHOE

10 Henrpoctp https://m.edsoo.ru/OSLFGWEZY
YCKOpEHUue
[Iepssbiii 3ak0H HproTOHA.

11 https://m.edsoo.ru/T4DTURL3K
BekTop cuibl
Bropoii 3akon HrroToHa.

12 TOPOH SAKOH HPIOTOH htps://m.eds00.ru/SA28NGVEV
PaBHOelicTBYIOIIAA cHila
Tperuii 3akoH HeroToHa.

13 P https://m.edsoo.ru/XPFYG64RM
Cynepno3uuust cui
Pemenue 3agad na

14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/GEM2S4HK9
HrroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3amau o teme «Criia

16 https://m.edsoo.ru/HML1AMNI12
YIPYTOCTH
JlaGopaTtopHnast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
IPYKUHBDY

18 Cwta TpeHus https://m.edsoo.ru/B4AWPRASI7

19 Pemenue 3amau no teme «Cuia https://m.edsoo.ru/PJDH2DCOT




TPCHUS

20

JlaboparopHas paboTa
"Onpenenenne kodpduimeHTta
TPEHUS CKOJIbXKEHUs"

https://m.edsoo.ru/C56RD8KXE

21

22

23

24

25

Penrenue 3amad mo reMe
"3axonsl Herorona. Cuia
ynpyroctu. Cuna Tpenus”

Cuna TsSKeCTH U 3aKOH
BCEMHMPHOI'O TATOTEHUS.
Yckopenue cB0OOOIHOTO
naJIeHUs
VYpok-koHpepeHuus
"JIBUXKEHUE TENT BOKPYT
IPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema).
lamaktuku"

Pemenne 3agau mo reme "Cuia
TSYKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

IlepBast kocmuyeckas
ckopoctb. HeBecoMocTh 1
neperpy3ku

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edso0o0.ru/VO2GV8YAT

https://m.edsoo.ru/563XRG6ED

26

PaBHOBECHE MaTeprUaTbHOI
TOYKHU. AOCOIIIOTHO TBEPIOE
Teso. PaBHOBecHe TBEPAOTO
TeJa C 3aKPerIEHHOI 0ChIO
BpanieHus. MOMEHT CHIIBI.

https://m.edsoo.ru/AONEMB459




LlenTp TsKECTH

27

PaBHOBECHE MaTepuabHON
TOYKH. AOGCOIIOTHO TBEPAOE
Teso. PaBHoBecue TBEPAOro
TeJa C 3aKpeIIEHHOI OChIO
BpauieHusl. MOMEHT CHJIBI.
[enTp TsKECTH

https://m.edsoo.ru/GAMQW4SLS

28

Pemenue 3agadq mo reme
"MowmenT cuibl. Llentp
TsoKecTH"

https://m.edsoo.ru/0QJSN205C

29

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"MexaHHn4ecKoe ABIKCHHE.
BzaumoneiictBue Ten"

https://m.edsoo.ru/8D7SUVXS5J

30

31

32

33

KonTponbHas padora no teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumonetictsue Ten"

Nmnynsc Tena. UMiynse
CUJIBL. 3aKOH COXPaHEHUs
UMITyJbca. YIPYyroe u
HEYyNpyroe B3auMoJICCTBIE

Pemenue 3anau no teme
"3aKOH cOXpaHEHMS
umnyisca'
VYpoxk-koH(pepeHus
"PeakTHBHOE IBM)KEHUE B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LOQO6EH&SF9

https://m.edsoo.ru/3UH32H4RL




34

Mexanuueckas pabora u
MOIIIHOCTb

https://m.edsoo.ru/FCOHVOYXP

35

Pabota cuIIBI TSHKECTH, CHIIBI
YIPYTrOCTH W CUJIBI TPCHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlaGopaTopHnas pabota
«Ompenenenue pabOTHI CUIIBI
TPEHUS TP PAaBHOMEPHOM
JBYDKEHUH TeJa 110
TOPU30HTAIILHON
MOBEPXHOCTH»

https://m.edsoo.ru/609HFE1P8

37

38

39

CBs13b SHEPruu U padoThI.
[ToreHunaneHas sHEprus
Kunernyeckas 3Heprusi.
Teopema 0 KnHETHYECKON
SHEPrUu

3akoH COXPAaHCHUS DHCPIUHU B
MCXAaHUKEC

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHast pabota
«3yueHue 3aKkoHa
COXPaAHCHHUSI SHEPTHUI

https://m.edsoo.ru/0TVK8KJXB

41

42

KoaebarennHoe OBIKEHUE U
€ro XapaKTepUCTUKU
3aryxaromiue KoieoaHusl.
BreinyxaeHHbIe KOJIe0aHMs.
Pe3onanc

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M 12

43

Maremarnueckuii u

https://m.edsoo.ru/O71PZDM11




NPYKUHHBIA MasiTHUKU

44

Ypok-uccnenoBanue
«3aBUCUMOCTH MIEPUOJIA
KoJie0aHuH OT )KECTKOCTH
HPYKUHBI U MAacChl TPy3a»

https://m.edsoo.ru/BACA6R4KS

45

46

47

48

49

50

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoaeOaHusIx

JlaGopaTtopHas pabota
«Ormpenenenue 4acToTh U
nepuoJia KojieOaHuit
MPYKUHHOTO MasiTHUKA»

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja koiaebanuit rpysa,
MOJIBEIIICHHOTO K HUTH, OT
Macchl Tpy3a»

MexaHn4ecKue BOJTHEI.
CBoiicTBa MEXaHUYECKHUX
BOJH. [IpogonbHbIe 1
MOTIEPEYHBIE BOJIHBI
VYpok-koHpepeHuus
"MexaHH4YeCcKHe BOJIHEI B
TBEpAOM Tene. CelicMuuecKue
BOJIHBI"

3Byk. Pactipoctpanenue u
OTpakKeHHE 3BYyKa

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.eds0o0.ru/6YGEHWS8DT

https://m.edsoo.ru/QHBQ3USXV

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDBS

51

Ypok-uccnenoBanue

https://m.edsoo.ru/SRPRGGZVSE




"HaOaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acCTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHI pE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

54

55

56

VYpok-koHpepeHus
"V1pTpa3ByK U HH(pa3BYyK B
IPUPOJIE U TEXHUKE"

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHn4yeckue
KoJie0aHus U BOJHBI"

KonTponbhas pabota no Teme
"3aKOHBI COXpAHEHMUS.
Mexanunueckue KoneOaHus u
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS5TM

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

57

58

59

CBolicTBa AJIEKTPOMArHUTHBIX
BOJTH

Ypok-konpepentus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3zoBanue
AJIEKTPOMATHUTHBIX BOJIH JIJIS
COTOBOM CBs3H"
Ypok-uccienoBanue
"N3yueHue cBOMCTB
AJIEKTPOMATHUTHBIX BOJH C

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4




MOMOIIIEI0 MOOMIIBHOTO
tenedona"

60

Pemenne 3amau Ha
ONPEAEIIEHUE YACTOThI U
JUTUHBI AJIEKTPOMArHUTHOU
BOJIHEI

https://m.edsoo0.ru/WIGCO6QSN

61

DJeKTpOMarHuTHas pupoIa
cBera. CKOpOCTh CBETA.
BouiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFEFX

62

63

64

65

66

Hcrounuku cBera.
[IpssmonunenHoe
pacrpocTpaHeHHE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpaXeHHsI CBETA.
3epkana. Pemenue 3a1au Ha
NIPUMEHEHNE 3aKOHA
OTpPaKCHHSI CBETA

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

ITommHOE BHYTpEHHEE
OTPa’KEHUE CBETA.
Hcnonbs3oBanue noaHoro
BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX

JlaGopaTtopHnas pabota
"HUccnenoBaHue 3aBUCUMOCTH
yTJla IPeJIOMJIEHUSI CBETOBOTO

https://m.edsoo.ru/NLIADWAXN

https://m.edso0o0.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edso0.ru/R80OOIT10S




Jyda OT yrJia MajJieHus Ha
rpanuiie "Bo3ayx-crexiao""

67

Ypok-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIBI,
OITUKOBOJIOKOHHAS CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInmser. OnrTnyeckas cuia
JINH3EI

https://m.edsoo.ru/ZV702L.97F

69

70

71

[Toctpoenue nzobpaxeHuii B
JMH3aX

JlaGopaTtopHnas pabota
"Onpexnenenue GOKyCHOTO
paccTOsTHUA ¥ ONTUYECKON
CHJIBI COOMpArOIIEH JTUH3BI"
VYpok-koHpepeHuus
"Onruyeckue JINH30BbIE
npubops"”

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJ

https://m.edsoo.ru/KKVRKOP3D

72

I'ma3 xak onTnuueckast CHCTEMA.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

74

Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts
3penue"

Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HetoTOHA.
CnoxeHue cieKTpaabHbIX
uBeToB. Jlucnepcust cBera

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V




JlaGopaTtopHnas pabota
"OnbITHI MO PA3IOKEHUIO
0enoro cBera B CIEKTP U

75 https://m.edsoo.ru/ESISL6TCH
BOCITPUSITUIO 1IBETA MPEIMETOB
npy UX HaOJIIOICHUH uepes
[[BETOBbIE (PMIBTPHI"
VYpok-npaktukyM "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepepeHms u audpaxuus”
OmeiTel Pesepdopma n

77 pgopa https://m.edsoo.ru/P922QVFIV
IJIaHeTapHas MOJIENIb aTOMa
[Tocrynarter bopa. Moaeins

78 https://m.edsoo.ru/OBJPHE0G?2
aroma bopa
Hcnyckanue u noriomnieHne

79 cBera aToMoM. KBaHTEI. https://m.edsoo.ru/MILRTHPCO
JInHelyaTele CIIEKTPBI
YPpOoK-IIpakTUKYM

80 "HaOroieHue criekTpoB https://m.edsoo.ru/7NCLNW296
UCIyCKaHUs"

81 PamnoakxTuBHOCTE U €€ BUIEI https://m.edsoo.ru/22H32JWLM
CTpoeHue aTOMHOTIO SIIpa.

82 p AP https://m.edsoo.ru/IRVESKOFK
Hyknonnas Mmoaens
PaguoakTuBHEIE TIpEBpAILEHN.

83 A peBpatll https://m.edsoo.ru/RA796TPSP
H3o0Tonbl
Pemmenue 3agad mo reme:

84 https://m.edsoo.ru/WX2HQP2S6

"PannoakTHUBHEIE




npeBpaiieHus”

85

86

87

[Iepuon nmonypacnana
VYpok-koHbepeHus
"PaanoakTUBHBIE U3JTYYEHUS B
NpUpoAe, MEAUIIMHE, TEXHUKE"
SlnepHblie peakiu. 3aKOHbI
COXpaHEHHUS 3apsII0BOTO U
MAacCOBOT'0O YHCell

https://m.edsoo.ru/WZDJCOES87

https://m.edsoo.ru/X1J4002C4

https://m.edsoo.ru/YOQ2XMKOQ

88

DHeprusi CBSI3M aTOMHBIX SJIED.
CBs13b Macchl U SHEPTUU

https://m.edsoo.ru/NSTEUFIO3

89

90

Pemienue 3amau mo reme

" nepuble peakuun”
Peakuuu cuHTe3a n neneHus
anep. Mctounuku sHEpruu
Connua n 38€31

https://m.edsoo.ru/OD4KHL Q4T

https://m.edsoo.ru/RMBFQBND7

91

Vpoxk-koHpepennus "AnepHas
JHepreruka. Jlencreus
paZvoaKTUBHBIX U3ITy4EHHUH Ha
JKUBBIE OPraHU3MBbI"

https://m.edsoo.ru/QTNWEW90Q

92

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DeKTpOMarHuTHOE MOJIE.
DIIEKTPOMAarHUTHBIE BOJHBI.
KBanToBrIe aBienus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbhas pabota no teme
"DIeKTpOMarHuTHOE TIOJIE.

https://m.edsoo.ru/SUTJAFD6U




DIIeKTPOMAarHUTHBIE BOJTHBI.
KBauroBrie gsBienus"

94

[ToBTOpenue, o6oOIIeHNKE.
JlaboparopHbie pabOTHI 11O
Kypcy "BzaumoneiictBue ten"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpenue, o6oOIIeHNKE.
Pemenne pacdyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 M0 TEME
"TemnoBbie mporecch"”

https://m.edsoo.ru/MMINLZOSQ

96

97

98

99

100

[ToBTOpEHME, 000OIICHHE.
Pemenne pacdyeTHbIX U
KAa4eCTBEHHBIX 3a1a4 10 TEME

"KII/] TermoBbIx aBurarenei”

[ToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 M0 TEME
"KII/] anextpoycTaHOBOK"

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie paboTHI IO

Kypcy "CBeToBble siBIeHUS"

[ToBTOpenue, o6oOIIeHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHUs B
MeXaHHKe"

[ToBTOpeHme, 0600IICHNE.
Pabora ¢ Texcramu 1o TeMe
"Konebauus v BOJIHBL"

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT




[ToBTOpEeHME, 000OIICHHE.
101 Pabora ¢ TexkcTtamu 1o TeMe
"CBeTtoBbI€e aBiIeHUA"

[ToBTOpenue, o6odIIeHNE.
102 Pabora ¢ TekcTamu o Teme
"KBanToBas u snepHas

¢duzuka"

https://m.edsoo.ru/LG327ISQ6

https://m.edsoo.ru/W7IE16NUS8

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27







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

7 KIIACC

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 ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG 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 (TIPU3HAKH)

(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, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYHHY 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  (OPMYJIMPOBKY 3aKOHa UM  3allUChIBaTh  €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 ¢ omopoil 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 3aJaud  3alMChIBaTh KpPAaTKOE  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 PELIUTH MPH HOMOIIH
(u3MYECKUX METOAOB, B OINHUCAHWUU HCCIEAOBAHUSA BBIICTATH
MpoBEpsieMOe  MPEANoNoKeHHe  (TUMOTe3y), pa3iaudarh U
MHTEPIPETUPOBATH MOJYUYECHHBIN pe3yibTaT, HAXOAUTH OLUIHOKHU B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (U3WYSCKUX 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, 3aIMCHIBATh OKA3aHUS TPUOOPOB € 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 H3MEPEHHUS], CIEAYs MPEIII0KEHHOMY
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 HMHCTPYKLUHH: IIPH  BBIIOJIHEHUU W3MEPEHUH
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 NPUHLUIMBI JAEHCTBUS NPUOOPOB M  TEXHUYECKUX
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

NPUBOAMUTH TPUMEPHl (HAXOAUTHh HHPOPMALHUIO 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 OKpYXKAIOIIel cpee

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 HGHOCTOBepHOﬁ

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

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

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
UCCIIEIOBaHUM, MPU 3TOM I'PaMOTHO HCIOJIb30BaThb H3yYEHHBIN
MOHATUMHBIA ~ ammapar  Kypca  (GU3MKH,  CONPOBOXAATh

BBICTYIIJICHUC HpC3CHTaI_[HCI>'I

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

IENCTBUI, aIeKBaTHO OICHHBATL COOCTBEHHBLI BKIag 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 OCHOBHOI'O 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
OKpY’KaloIlleM MHpe, B TOM uYHcle (QHU3UUYECKHUE SBICHUS B
NpUpoJie, IpPU OSTOM MEPEBOAUTH IMPAKTUYECKYIO 3a7ady B
y4yeOHYyI0, BBIIENATh CYILIECTBEHHblE CBOWCTBA (IPU3HAKH)

(bu3HYECKUX SIBICHUN

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (PU3MYECKHUE SIBIICHUS,
UCHOJNb3ysd (PU3UYECKHE BEIMYUHBI, MPU ONUCAHUU MPABUIBHO
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 Tei, (uU3UUecKWe 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 IPaKTUKO-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 JIEHCTBUS, UCIIOJIb3Ys 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 (U3NYECKOH BEIUYMHBI C

HU3BCCTHBIMU JaHHBIMUA

1.8

pacro3HaBaTh MpPOOIEMbl, KOTOPHIE MOXKHO PEIIUTh IPU MOMOIIN
(GU3MYEeCKUX METOJOB, MCIIOJIb3Ysl OINMCAaHUE HCCIIeAOBaHUS,
BBIIETISATh IIpoBepsieMoe IIPEI0JIOKEHUE, OLICHUBATh
NPAaBUIBHOCTh IOpPAJKA IPOBEICHHUSI MCCIENOBaHUs, JleNaTh

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 IPAMBIC U3MCPCHHA C HCIIOJB30BAHHEM aHAJIOI'OBBIX
npuOOpOB U JATYMKOB (PUIWYECKUX BEIUYUH, CpPAaBHUBATH
pe3yabTaThl M3MEPEHHH ¢ y4€TOM 3aJlaHHOM  aOCOJIOTHOM

NOTrpeIIHOCTHU

MPOBOAUTHh HCCIEIOBAaHUE 3aBUCHMOCTH OIHOW (PU3NUYECKOM
BEJIMYMHBI OT JAPYrOM C HUCIOJb30BAHUEM MPSIMBIX W3MEPECHUI:
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

MPOBOJUTh 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 JeHCTBUS HN3YUCHHBIX HpI/IGOpOB u




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/I60pI)I 10 CXeMaM U CXEMAaTUYHBIM 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  HWCIOJB30BaHUs  (DM3MUYSCKUX  3HAHWK 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

OCYIIECTBIISTh MOUCK MH(MOpMANUU (PU3UIECKOTO COACPKAHUSI 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 Hay4yHO-
MOMYJISPHYIO JIUTEPATYPY (PU3UUECKOT0 COACPIKaHuUs, CIIPaBOYHbIE
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
coobmieHus, 06001mas MHGOPMAIUIO U3 HECKOIbKUX HCTOUYHUKOB
(U3HYECKOTO CONEpIKAHUs, B TOM YHCIIe TyOIHMYHO MPEACTABIIATh
pe3yNbTaThl MPOEKTHOW WM HMCCIEAOBATEIbCKON NeATeIbHOCTH,
MpyU STOM TPaMOTHO HCIOJIb30BaTh M3YYCHHBIA MOHATHIHBIN
anmapaT  Kypca  (U3HWKH,  CONPOBOXKIATh  BBHICTYIUICHHE

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 TPYIIIIHI,
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 SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHHE HM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY)XalollleM MHpe, B TOM 4YHcle (U3UUECKUE SBICHUS B
pUpoJie, IpPU DBTOM MEPEBOAUTH IPAKTUYECKYIO 3a7ady B
y4eOHyI0, BBIJIENATh CYIIECTBEHHblE CBOWCTBA (IPU3HAKM)

(bU3UYECKUX SBICHUN

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (PU3NYECKHUE SBIICHUS,
UCHOJNb3ysd (PU3MYECKHE BEIMYMHBI, MPU ONUCAHUU MPABUIBHO
TPaKTOBaThb (U3NYECKUH CMBICI  HCIOJIB3YEMBbIX  BEJIMYHH,
00O3HaUeHUsT M EIUHMIBI (U3UYECKUX BEJIMYMH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JAHHYIO (PHU3NYECKYIO BEIUYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOUTH  TpapUKH  HM3YYEHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH

1.5

1.6

XapakTepU30BaTh CBOWCTBA Tel, (U3WUYECKHE 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 CUTYyalluil IPAKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAT NTPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE

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




1.7

1.8

CBOWCTBa (DM3WYECKHX SBJICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMCPHOCTH

pemiats pacy€THble 3a1a4yM (omuparouiecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3yS 3aKOHBI W (OPMYIIbI, CBSI3BIBAIOIIHNE
¢u3nueckre BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a7auu
3alUChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTAIOIINE WIU
M30bITOYHBIC  JaHHbIE, BbIOUpPaTh 3aKOHBI U (OPMYIIBL,
HEOOXOIMMBIC JII PEIICHUS, MPOBOJUTH PACUEThl U OIICHUBATH

PCATUCTUYIHOCTD IMOJIYYCHHOI'O 3HAYCHU (1)I/I3I/I‘IGCKOI>'I BCINYHNHBI

pacrio3HaBaTh MpoOIeMbl, KOTOPBIE MOXKHO PEIIUTh MPU MOMOIIH
(GU3MYECKUX METOJIOB, MCIOJb3Yysl OIUCAHUE MCCIIEOBAHUS,
BBIICIIATH IIPOBEPSAEMOE NMPEANONIO0KEHHUE, OLEHUBATh IIPABUILHOCTD
NOpsAAKa  IPOBEIEHUS  UCCIENOBAHUsA,  JCJaTh  BBIBOIBI,

UHTEPHPETUPOBATh PE3YIIbTAaThl HAOIIOICHUN U OIBITOB

1.9

1.10

MPOBOJIUTH OMBITHl O HAONIONEHUIO (PU3MUYECKUX SIBJICHUN WU
(U3MYECKUX CBOMCTB TEJI: CAaMOCTOSITEILHO 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
paccTosiHMe cobuparoleit JTUH3bI), 000CHOBBIBATh BHIOOP criocoba

n3MepeHus (M3MepUTeNbHOro npubopa)

1.12

MIPOBOAUTH MCCIIEJIOBAHUE 3aBUCUMOCTENW (PU3NYECKUX BEIMYUH C
HCIIOJIB30BAHUEM IPSIMBIX U3MEpEeHUH: IUTaHUPOBATh
UCCIIEIOBaHHE, CaMOCTOSITENIBHO coOuparb YCTaHOBKY,
(buKcupoBaTh Pe3yNbTaThl MOJTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BHJE TaOMUIM TrpapuKoB, JAejaTb BBIBOABI IO

pe3yjibTaTaM UCCICIOBaHUA

MPOBOJUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX  BEITUYHH:
IUIAHUPOBATh ~ M3MEpPEHUs, COOMpaTh  DKCIEPUMEHTAIbHYIO
YCTAHOBKY ¥ BBINIOJHATH HW3MEPEHUS, CIENys TPEII0KeHHON
WHCTPYKIWHU, BBIYUCIATH 3HAYCHHE BEIMYMHBI U aHAJIU3UPOBATH
MOJYYEHHBIE PE3yNbTaThl ¢ YYETOM 3aJlaHHOW TOTPEIIHOCTH

U3MEPEHUN




1.13

1.14

coONoaTh TMpaBWiIa TEXHUKUM OE30MacCHOCTH TpH paboTe ¢

J1ab0opaTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHbBIE PU3HAKU U3YUEHHBIX (QU3UUECKUX MOJIENIEH:
MaTepuajibHas TOYKa, a0CONIOTHO TBEPIOE TENo, TOYCUHBIH
UCTOYHUK CBETa, J1y4, TOHKas JINH34, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOI'O Apa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOH Ha UX ONMCAHUS, HUCIOJIb3Ys
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  PEHIEHUH  Y4eOHO-
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 g oOecnedeHus Oe30MacHOCTH IpH
oOpamieHnn ¢ npubopaMH UM TEXHUYECKMMHU YCTpOMcTBamu,
COXpAaHEHHs 370pOBbS U COOJIIOIEHHS HOPM 3KOJIOTMYECKOIro

MOBEJICHUS B OKpYKaroUleil cpee

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

HCTOYHHUKOB

WCIOJIb30BaTh IPH BBIMOJIHEHUH YYE€OHBIX 3aJaHUN Hay4yHO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COAEPIKaHUs, CIIPAaBOYHbIE
MaTepuaibl, pecypchl ceTu VHTepHeT; BiazeTs 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 MPEACTABISATH PE3YyJIbTaThl MPOEKTHOMN
WY UCCIIEIOBATEIbCKOM JEATEIBbHOCTH, IPU 3TOM IPAMOTHO
HCMOJIb30BAaTh HW3YYCHHBIM MOHATHUHBIMA anmapar u3y4aeMoro
paznena GU3MKH U CONMPOBOXKIATh BBICTYIUICHHE IpPE3eHTalUen C

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

IpU  BBINOJHEHHHM  y4eOHBIX IPOEKTOB W  HMCCIEJOBAHUMN
(U3MYECKUX MPOIECCOB pacHpelesiTh O00S3aHHOCTH B TIpyMIe B
COOTBETCTBUM C IIOCTAaBJIEHHBIMU 3aJayaMH, CIEIUTh 3a
BBIIIOJIHEHUEM I1JIaHA JEHCTBUM U KOPPEKTUPOBATh €ro, aIeKBaTHO
OLICHUBATh COOCTBEHHBIA BKJIAJ B JAEATEIBHOCTb TPYIIIHI,
BBICTpaBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, MPOSBIAA

TOTOBHOCTB pa3peniath KOH(PIUKTHI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pas3jiena

Kon
3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOILIEI'O MHUPA

1.1

®usnka — Hayka O mpupone. SBiaeHUs NpPUPOJIBIL.
@usnyeckue SBJICHUSA: MEXaHUYECKHE, TEILIOBbIE,

QJICKTPHUYCCKUEC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNWYHMHBL V3MepeHHne (QHU3NUECKUX
BenuuuH. @Dusnueckue npubopsl. [lorpemHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €ITMHULL

1.3

EctecTBeHHOHAYYHBIH METO/I MO3HAHUS:
HaONIO/ICHWE, TIOCTAaHOBKAa  HAYYHOrO  BOIPOCA,
BBIIBKCHUE THIIOTE3, SKCIIEPHUMEHT IO IPOBEPKE

TAIIOTE3, OOBSICHEHNE HAOIIOIaEMOTO SIBIIEHUS

1.4

1.5

Onucanne (U3NYECKUX SBJIEHUH C IOMOIIbIO

Mojelen

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenune TEMIIEPATYPHI pu MOMOIIU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

ITEPBOHAYA

JIbHBIE CBEJAEHNA O CTPOEHMU BEILIECTBA

2.1

2.2

CTpO@HI/Ie BEIIECTBA: aTOMbl M MOJICKYJIBI, HX
pazmepsbl. ONbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE
BelIecTBa

JBrxenue wactui] BemiecTBa. CBsI3b CKOPOCTH
JBW)KEHUS YacTHI] C TeMIeparypod. bpoyHoBckoe

nBKeHue, Iuddysus




2.3

24

2.5

BSaHMOHeﬁCTBHe YaCTHUILl BCIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC

ArperaTHble  COCTOSIHMSI ~ BEILECTBA: CTPOCHHE
ra3oB, XUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIL.
B3auMocBs3p MeXIy CBOMCTBaMHU BEIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[IpakTuueckue padbOTHI:
Onenka auaMeTrpa aTroMa METOIOM psIoB (C
HCIoJib30BaHueM (Gotorpaduii).
OnbIThl MO HAOIIOJIEHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OneiTel 1O  OOHApY)XEHHUIO  JACUCTBHUS  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMeEpHOE u
' HEPaBHOMEPHOE JIBH)KEHUE
CkopocTs. Cpennss CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JBHXEHUHM. Pacuér myTtu u BpeMeHU
JBUKCHMUSI
SBnenue MHEPLHUH. 3aKoH MHEPLNH.
33 B3aumopneiictBue Ten Kak INPUYMHA HW3MEHEHUS
' CKOPOCTH JBHWXKEHHA Tel. Macca Kak wmepa
MHEPTHOCTH Teja
34 [InotHocts BemectBa. CBA3b IUIOTHOCTU €
' KOJIMYECTBOM MOJIEKYJ B eIMHMIIE 00bEMA BEIleCcTBa
3.5 Cwita Kak XapakTepHUCTHKA B3aMMOJICHCTBHS TeEll
16 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue CHiibl €
' IIOMOLIBIO JUHAMOMETPA
37 SBnenne TaroteHuss u cuna TsokecTH. Cuna
' TSKECTH Ha Apyrux maHertax. Bec tema. HeBecomocTh
3.8 Cuna tpeHus. TpeHUE CKONBXEHUS U TPEHHE MOKOSI.




Tpenue B IpUpOAE U TEXHUKE

3.9 CrnosxeHue cuil, HallpaBJIEHHBIX 110 OJIHOM IPSIMOH.
PaBHOelicTBYIOIIIAS CHIT

[IpakTuueckue padbOTHI:

OrnpenenieHne CKOPOCTH PAaBHOMEPHOTO JIBHIKEHUS
(mapwka B JKHIKOCTH, MOJEIU SJICKTPHUECKOTO
aBToMoOMIIT W Tak pgainee). OmpenerneHue CpemHen
CKOPOCTH CKOJIbKEHHUs Opycka WIH IIapuKa 10
3.10 HAaKJIOHHOM TuIOCKOCTH. OrnpeneneHrue IUIOTHOCTH
tBépmoro  Tema.  OMNBITB, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTshKeHus (medopmanuu) mpyKUHBI
OT TIPHIIOKEHHOM CHIIbl. OTBITHI, IEMOHCTPUPYIOIIUE
3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKECHHS OT Beca Tena

U XapakTepa CONPHUKACAIOIIUXCS IOBEPXHOCTEN

duznyeckue SBJICHUS B PUPOAC: MPUMEPHI IBUKEHUS
3.11 C Pa3IMYHBIMU CKOPOCTAMHM B KMBOM M HEKHBOU

IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IIPUPOJAE U TEXHUKE

112 Texnuueckue YCTPOMCTBA: JUHAMOMETD,

IMOAJIIHUITHUKHU
JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEporo tena. CrnocoObl yMEHBIIEHUS U

+ YBEITUYCHUS JaBICHUS
45 JaBiaenne ra3za. 3aBUCHMMOCTh JaBICHHUS Ta3a OT
' o0BEMa, TeMrnepaTypbl
43 [Tepenava naBiaeHus: TBEPABIMU TEIAMH, KUJIKOCTSIMHU
' u razamu. 3akoH ITackans. [IHeBMaTHYEeCKHE MAIITUHbI
3aBHUCHUMOCTh JIaBIIEHUS JKUJKOCTH OT TJIyOWHBI.
4.4 I'mapocratnueckuii  mapajokc. CooOmaromnuecs
cocysl. ['mapaBnuueckre MeEXaHU3MbI
Atmochepa 3emnum u atMocepHOe TaBICHHE.
45 [IpyumHBl CylIECTBOBAaHUS BO3AYIIHOW O0O0OJOUYKH

3emiu. OnpIT Toppuueinnu. 3aBUCUMOCTh

aTMoc(epHOro NaBJeHHs OT BBICOTHI HAJl YPOBHEM




Mops

4.6

4.7

W3mepenune atmocdeproro aasinenus. [IpuOopsr s
U3MEpEHUsl aTMOC(EPHOTO AABICHUS
JleiicTBHE KUAKOCTH M Ta3a HA MOTIPYKEHHOE B HUX

Teno. BelTankuBatomnias (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

IInaBanue ten. Bo3nyxomnnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJAE OT
00béMa TOTpYKEHHOW B IKHIKOCTh YacTH Teja.
OrnpezenieHne BBHITAIKUBAIOIIEH CHUIIbI, TEHCTBYIOLIEH
Ha TeJlo, MNOrpykEéHHOe B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBL,
JEHCTBYIOILEH HA TEJIO B JKMJIKOCTH, OT MACChl Teja.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOLECHA CHUJIbI, JAEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMA MOTpYKEHHOW B >KUAKOCTb
4yacTM Te€la M OT  IUIOTHOCTH  KUAKOCTH.
KoHcTpynpoBanue apeoMerpa Wi KOHCTPYMPOBaHUE

JIOJIKM U oTIpefiesieHue €€ rpy301obEMHOCTH

4.10

dusnueckue SIBJIICHUSA B npupoac: BJIMSHHUC
aTMOC(I)epHOl"O JaBJICHHUA Ha JKHUBOH OpTraHHu3M,

TJIaBaHUE PHIO

4.11

TexHuueckue ycTpoicTBa: COOOUIAIOLIUECS COCYIBI,
YCTPONCTBO BOJONPOBOJA, THAPABIMYECKHH Mpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPUTHEBOM

HACOC, apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT' U

5.1 Mexanunueckas pabota

5.2 Mexannueckast MOIIHOCTh

s3 [IpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs
' I0cKOCTh. [IpaBuno paBHOBecHs phlyara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy




55

«3on0Toe  mpaBwio» MexaHuku. Koadduuumenrt
MOJIE3HOTO  JeHCTBUS ~ MexaHM3MOB.  [Ipocteie

MCXaHHU3MBI B 6BITy U TCXHHUKCE

5.6

5.7

HOTGHHI/I&J’IBHaﬂ SHECprun TCJjia, MNOAHATOTO HaL

3eMiiéi

Kunernueckas sneprus

5.8

59

[Tonnas mexanuueckasi 3Heprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MeXaHHYeCKOM OHCPIUun

[IpakTuueckue padbOTHI:

Onpenenenue  paboThl  CWIBI  TpPEHUS  NpU
PaBHOMEpPHOM JBHJKEHMHM Te€jJa [0 TOPU30HTAIBHON
NoBepXHOCTU. lccnenoBanue  ycClOBHM  paBHOBECHS
pbryara. Msmepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUU

5.10

5.11

duznyeckue SBICHUS B npupoac: pbiHaru B TCIC

4eJI0BEKa
TexHudeckue yCTpPOWCTBA: pblyar, IOABUXKHBIA H
HEMOJIBWKHBIM  OJOKHM, HakKJIOHHas  IUIOCKOCTb,

MPOCTBIC MCXAHU3MBI B 6BITy

8 KUIACC

Kon Kon
pasnena JIeMEeHTAa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

TEIIVIOBBIE ABJIEHUA

6.1

6.2

OCHOBHBIC TOJIOKCHUS MOHCKyJI)IpHO—KHHGTH‘-IGCKOﬁ
TCOpHUU CTPOCHHA BCIICCTBA. Macca u pasMEphblL
MOJICKYIL. OHBITI)I, MOATBCPKAAIOIIUE OCHOBHBIC

MTOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOW TEOPUHU
Mogenu TBEpHOro, KHUIKOTO U Ta3000pa3HOrO
COCTOSTHUHI BEILIECTBA. Kpucrannmueckue "

amop¢HbIe Tena




OOBsSICHEHHE CBOWCTB Ta30B, KHIKOCTEH U TBEPIBIX

6.3 TeN Ha OCHOBE MI0JIO’KEHU I
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TeroBoe pacuiupeHue U coxaTue
66 Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TEIJIOBOTO ABMKEHUS YaCTHI]
Buytpennsis  sHeprua.  CrnocoObl  U3MEHEHUs
6.7 BHYTPEHHEHN 3HEPruu: Terjionepesada u COBEPIICHUE
paboThI
63 Bunbt TeIJIoNepe1ayu: TEIJIONPOBOAHOCTb,
' KOHBEKLIUS, U3IIyYeHUE
KonuuectBo TemnoTel. YaenbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TermmooOMeH W TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
611 [InaBieHne W  OTBEpAEBAHME  KPUCTAIIMYECKHUX
' BEILECTB. Y JeNbHAas TEIIOTA MJIaBICHUS
[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwue.
612 Kunenune. VYaensHas TeroTa napooOpa3oBaHUs.
' 3aBUCHUMOCTh TEeMIIepaTypbl KUTICHUS oT
aTMOC(EepHOTO JTaBJICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Tpuntuner  pabotel  TemioBbix aBuratene KIIJI
6.15 TEIUIOBOI'O ABUWTaTelsl. TeIUIOBBIE [BUTATENd U
3alIMTa OKPYKarolen cpebl
3aKOH COXpaHEHUS M TMpPEBpallleHHus DSHEPruu B
6.16
TEIUIOBBIX Ipolieccax
6.17 [TpakTiueckue paboThI:




6.18

6.19

OneiTbl 10 OOHApY)KEHUIO  JEWUCTBUA  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI 1o BBIPALIMBaHUIO KPUCTAJIJIOB
IIOBapEHHOM COJIM WJIM caxapa.

OnbITEl 10 HAOJIOJCHHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB, KUIKOCTEN U TBEPIABIX TEIL.

OnpeneneHue JaBileHUs BO3QyXxa B OajuloHe
LINpULA.

OnbIThI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTb
JaBJIECHUsI BO3JyXxa OT ero oObéMa M HarpeBaHus WU
OXJIXKICHUS.

IIpoBepka THIIOTE3bl JIMHEWHOM 3aBUCUMOCTH
JUIMHBI CTOJIOWKA XKHUJIKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEMIIEPATYPHI.

HaOnronenue wu3MeHEHUs BHYTPEHHEH SHEPruu
TeJla B pe3yibTare TeIuloneperaud U paboThl BHEIIHUX
CHIL

UccnenoBanme  siBJIEHUST  TEIUIOOOMEHA  TIpH
CMEIINBAHUU XOJIOHOM U TOpsiYel BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOIO
BOJIOM MpH TEIJIOOOMEHE C HarpeTbiM METaIINYECKUM
LUJIMH]IPOM.

Omnpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

Ornpenenenne yAelIbHON TEIIOTHI IUIABICHUS JIb/IA.

@dusnyeckue SBICHUS B IPUPOAE: IMOBEPXHOCTHOE
HaTSDKEHME W KalWUIApHBIE SIBJICHUS B MPUPOJIE,
KpUCTallbl B mpupone, wusnydeHue CounHua,
3aMep3aHue BOJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHHe

POCEI, TYMaHa, NHEA, CHETA.

TexHudyeckue yCTPOMCTBA: KaWLIAPBL, IIPUMEpPHI




UCIIOJIb30BaHUS KpPUCTAJLJIOB, JKUJKOCTHBIN
TEPMOMETp, JATUYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA
OTOIUICHUsI ~ JIOMOB, TUIPOMETpBI,  IICHUXPOMETP,

napoBasi TypOHHa, JBUTAaTEIb BHYTPEHHETO CrOPaHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

Onexkrtpusauuss Teil. JlBa poxa  dIEKTPUYECKHUX

7.1
3aps0B
B3aumoneiictBue 3apspkeHHbIX Tenl. 3akoH Kyiona
7.2 (3aBHCUMOCTb CHJIbI B3aUMOJICICTBHUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apsAJ0B U PACCTOSHUS MEXKY TETIaMH )
DneKTpuueckoe noJe. HanpsokéHHOCTb
7.3 anekTpuueckoro mond. [IpuHuun — cyneprno3unuu
AJIEKTPUUYECKUX T0JIeH (Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DIEeMEHTapHbIN
7.4 ANEKTPUYECKUI 3apsi. Crpoenue aToma.
ITpoBOAHVKY U TUAJIEKTPUKH
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYeCKUi TOK. YCIIOBUSL  CYIIECTBOBaHUS
. AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
JleficTBUSI ~ DJEKTPUYECKOTO  TOKa  (TETUIOBOE,
7.7 XUMHUYECKOE, MAarHUTHOE). OIJIEKTPUYECKUH TOK B
KUAKOCTAX U razax
- Onektpuueckas uenb. Cuna Toka. DIJIEKTPUYECKOE
' HapsDKEHNE
9 ConpoTusieHue MIPOBOJHHKA. VY nensHoe
' COIPOTHBIICHUE BEIIECTBA
7.10 3akon Oma 1S ydacTKa Lenu
ITocnenoBarenbHOE M MapalieIbHOE COEIMHEHHE
7.11
IIPOBOJHMKOB
7.12 PaboTa M MOIIHOCTH 3JEKTPUYECKOTO0 TOKA. 3aKOH




7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

Jxoyna — Jlenua
DneKTpUYecKue 1eny U MOTPEeOUTENN dEKTPUUECKON

sHepruu B ObITy. KopoTKoe 3aMbIkaHue

ITocTosiHHEIE MATrHUTHL. BsaumopeiictBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mnosie. MargutHoe moJie 3eMJId U €ro

3HA4YCHHUC IJI1 )KU3HU Ha 3emie

OnbiT Opcrena. MarHUTHOE TOJ€ AJIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMAIroduTOB B TCXHUKE

JlelicTBME€ MarHMTHOI'O MOJI HA MPOBOJHUK C TOKOM.
DIeKTpOABUTATEIb IIOCTOSIHHOT'O TOKA.
Hcnonb3oBaHue 31EKTPOJBUraTeiaeii B TEXHHUYECKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE

Oneitel  @apagess. SIBneHHEe  3IEKTPOMATrHUTHOU

nHaykuuu. [Ipasumno Jlenna

DneKTporeHepaTop. CrniocoOsr MOJIy4eHUS
DIIEKTPUYECKOM  SHEPruu.  DJNEeKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEPTIUn

[TpakTudeckue paboThI:

OnbITel 1O  HAOMIOJEHUIO  AJICKTPHU3ALUU  Tel
WHIYKIWEH U IIPU COIPUKOCHOBEHHUH.

HccnenoBanue OeHCTBUS DIEKTPUYECKOTO TOJNS Ha
MIPOBOJAHUKH U TUIIIEKTPUKHU.

COopka u mpoBepka padOTHl JJIEKTPUUECKOW IeTH
MMOCTOSTHHOTO TOKA.

H3mepeHue u perylInpoBaHUe CHUITBI TOKA.

W3mepeHue u peryiupoBaHue HAMPSHKCHUS.
HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO
4epe3 Ppe3nuCTop, OT COINPOTHBICHUS pPE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OHBITLI, ACMOHCTpUPYIOIIUC 3aBUCUMOCTb




ANEKTPUYECKOTO CONMPOTHUBJIEHHUS MPOBOJHUKA OT €T0
JUIMHBI,  IUIOIIAJHA  IIONEPEYHOIO0  CEYEHHS U
Marepuana.

[IpoBepka mpaBuia CIOXKEHUS HANOPsHDKEHUN MpU
IIOCJIEIOBATEIIbHOM COEIUHEHUU JBYX DPE3UCTOPOB.
IIpoBepka mpaBwia [ CHJBI  TOKa  IpHU
napajuieIbHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenne  pabOTbl  BJIEKTPUYECKOTO  TOKa,
uaylero yepes pesuctop. OmnpeneneHue MOLIHOCTU
ANEKTPUYECKOTO TOKA, BBIACISEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, HIAYILIETO
yepe3  JIaMIIOYKy, OT HalpshKEHUs Ha  HEW.
Omnpenenenne KIIJl wnarpeBarens. VccnenoBanue
MarHUTHOTO B3aUMOJIEVCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHMTHOIO MOJISI NOCTOSHHBIX MarHUTOB
npu UX oO0BEAMHEHMH U pazfieneHuu. MccnemnoBanue
JICUCTBUS  DJICKTPUYECKOTO TOKA HAa MAarHUTHYIO
cTpenky. ONbITBI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTD
CUJIbl B3aMMOJICUCTBHS KATYIIKA C TOKOM W MarHuTta
OT CWJIbI TOKa M HAaNpaBJ€HUS TOKAa B KaTyIIKe.
N3ydenune neicTBUSI MAarHUTHOTO MOJISI HA TPOBOJIHUK
¢ TokoM. KoHcTpynpoBaHue ©u wu3ydeHHe pPaOOTHI
DIEKTPOABUTATES. N3mepenne KILJ
ANEKTPOJIBUTaTE€NbHON  yCTaHOBKH.  OMNBITBI 1O
HCCIIEIOBAHUIO SIBJICHUSI 3J€KTPOMAarHUTHOM
WHIYKIUU: WCCIECOBAHME HW3MEHEHU 3HA4YEHUs U

HaIlpaBJICHHUA HHAYKIIUOHHOTO TOKa

7.21

dusnyeckue SBICHUS B MPUPOJIE: IIIEKTPUUECKUE
ABIIEHUST B arMmocdepe, IIEKTPUYECTBO IKUBBIX
OpraHM3MOB, MarHMTHOe Tojie 3eMid, JApeid
MIOJIFOCOB, POJb MAarHUTHOTO IMOJIA JUIS KM3HU Ha

3emJie, MOJSIPHOE CHUSHUE




7.22

TexHu4eckue yCcTpoOMCTBA: 3JIEKTPOCKOII, aMIIepMeETp,
BOJBTMETP, PEOCTAT, CUETUYUK  DICKTPUUECKOU
SHEPIHUH, 3JIEKTPOOCBETUTEIIbHbBIE puooPHI,
HarpeBaTelIbHbIC  AJICKTPONpUOOpsl  (IIPUMEpPHI),
ANIEKTPUYECKUE TIPEJOXPAHUTEIH, DJIEKTPOMArHMT,
AJIEKTPOJIBUraTeNb IOCTOSHHOIO TOKa, TI'€HEpaTop

IIOCTOAHHOI'O TOKa

9 KIIACC
Kog
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
g1 Mexannyeckoe IBWKEHHE. MarepuanpHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
HepaBHOMepHOE  NpSMOJMHEWHOE  JIBUXKCHHUE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTh  Tejla  IpHU

HEPAaBHOMEPHOM JBUKCHUH
a5 Yckopenne.  PaBHOYCKOpPEHHOE — IPSAMOJIMHEMHOE
8 ' JBUKCHHE

8.6 CBobonnoe nagenue. OnbITel ["anunes
PaBHOMEpHOE nBMXKEHME O OKpYyKHOCTHU. [lepron

8.7 1 yacTtoTa oOpaieHus. JInHelHas U yrioBasi CKOPOCTH.

LleHTpOoCTpeMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 [IpuHOMI cynepno3unum cui

8.12 Cuia ynpyroctu. 3akoH ['yka




Cuna TpeHus: cuia TPEHUS CKOJIbKEHHS, CHJIa

813 TPEHHUS ITOKOSI, IPYTHe BUJbI TPECHUS
214 Cuna TsKECTM M 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaICHHS
g 15 JBmwxkenune miaHetr Bokpyr Connna. IlepBas
' KocMu4eckasi ckopocTb. HeBecoMocCTh U meperpysku
%16 PaBHOBecue MarepuanbHON TOUKH. AOCONIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPOTO TeJa ¢ 3aKPEIJIEHHON OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTH
818 Nmnynsc Tena. M3menenme wummynsca. HMmmynbsc
' CHJIBL
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanuueckasi paboTa U MOIIHOCTb
822 Pabora cun TspkectH, ymnpyroctH, TpeHus. CBsi3b
' SHEpPruu 1 paboThl
823 [loTeHumanpHas »dHeEprus Tena, MOAHATOrO Hal
' MTOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanpHas 3HEPTUs CKATON MPYKUHbI
Kunernueckas sneprus. Teopema 0 KHHETHUECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPIHH
[IpakTuueckue padbOTHI:
Onpenenenne cpeaHEd CKOPOCTH  CKOJIBKEHHS
Opycka WM [JBWKEHUS IIapuKa 110 HAKJIOHHOMN
miockoctd. OrnpeneneHue yCKOpeHus Tela Ipu
827 PaBHOYCKOPEHHOM  JBMKEHMM TI0  HaKJIOHHOM

IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH INPH
PaBHOYCKOPEHHOM  JIBXKEHMHM 0€3  HadaJabHOH
CKOpPOCTH.

IIpoBepka runoTressl: €ciav NpU PaBHOYCKOPEHHOM




JABMOKCHUH 0e3 HavaIbHOMH CKOPOCTH ITYTU OTHOCATCA
KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILUE
IMPOMCIKYTKHU BPEMCHH OJJMHAKOBBLI.

HccnenoBanne  3aBUCUMOCTH  CWJIBI  TpPEHUS
CKOJIBXKCHUA OT CHJIBI HOPMAJIBHOI'O  JaBJICHHA.
Omnpenenenue ko3¢ (UIMEHTa TPEHUS CKOJIbXKEHHUS.
Omnpenenenue KECTKOCTU MNpyKuHbL. OnpenencHue
paboThI CUJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUU
Tela o TOPU30HTAIIBHOU [IOBEPXHOCTH.
Omnpenenenue paboThl  CUJIBI  YOPYTOCTH  IIpH
oABEME Ipy3a C UCIOJIB30BAHUEM HEMOJBUKHOTO U

IIOJBUXXHOI'O OJI0KOB

duznyeckue SABICHUS B Iopupoac: IIPUIIMBBI H

8.28 OTJIUBBI, IBWXeHHE IuIaHeT COJIHEYHOH CHCTEMBI,
PEaKTHUBHOE JIBI)KCHHE JKUBBIX OPTraHU3MOB
$.99 TexHuueckue yCTpPOWCTBA: CIHAOMETpP, JaTYUKHU

TIOJIOKCHMUSL, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHNWYECKUE KOJIEBAHIMA 11 BOJIHBI

9.1

9.2

9.3

94

9.5
9.6

KonebarensHoe JBUKCHHUE. OcHoBHbIE
XapaKTepUCTUKU KojeOaHUM: Mepuoi, YacToTa,

aMIUIUTyaa

MareMaTuyeckuii M IPYKUHHBIA ~ MasTHUKH.
[IpeBpamenne  sHepruM npu  KojeOaTelbHOM
JBUKCHUU

3aryxaromue KoJieOaHus. BoeinyxkxneHHbIe
konebanus. Pezonanc

Mexanuueckue BoJIHBL. (CBOMCTBA MEXaHMYECKHX
BoJjH. lIpononbHble M monepedHble BOJHBL JlMHA
BOJHBI M CKOPOCTb €€  paclIpOCTPaHEHWS.
Mexannueckue  BOJIHBI B TBEPAOM  Tele,
CEHCMUYECKHE BOJIHBI

3Byk. I'pomMKoCTb 1 BbIcOTa 3ByKa. OTpaxkeHHe 3ByKa

Wndpa3Byk u yabTpa3Byk




9.7

[IpakTuueckue padbOTHI:

OmpeneneHue 4YacToThl W Iepuoja KoseOaHW
MaTeMaTHYECKOT0 MasiTHUKA.

OmpeneneHue 4YacToThl W Iepuoja KojeOaHWi
MPY>KMUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TE€puoJia KOJIeOaHUH
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH TE€pUoJa KOJIeOaHUH
NPY>KHHHOTO MasiTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  TepHoja  KoieOaHMH  Tpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl rpy3a M KECTKOCTH
npyKuHbL. V3MepeHHe yCKOpeHHs CBOOOIHOTO

HajgcHus

9.8

9.9

duznyeckue SIBICHUS B IOpupoac: BOCIPUATUC
3BYKOB XHUBOTHBIMH, 3CMJICTPSACCHUC, ceiicMuYecKue

BOJIHBI, HYHAMH, 3X0O

TexHuueckue yCTpOﬁCTBaZ 9XO0JI0OT, HMCIIOJIB30BAaHHUC

yIIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE

BOJIHBI
10.1 ONEKTpOMarHuTHOE  IoJie.  DJIEKTPOMArHUTHBIE
' BOJIHBI. CBOICTBA 3JI€KTPOMAarHUTHBIX BOJIH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
103 DnexTpoMarHuTHas rnpupojaa ceera. CKopocTh CBeTa.
. BonHoBBIE CBOlICTBA CBETA
[IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOMCTB DIEKTPOMArHUTHBIX BOJIH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledhoHa
Ousnyeckue SBIECHUS B MpUpoJe: OHMOIOTHYECKOe
10.5 JeiicTBUe  BUIUMOIO,  yIbTPaUOJIETOBOTO U
PEHTI€HOBCKOI'O N3JIy4eHUI
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3HU
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CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpsimonHeiHOE pacipoCTpaHEHUE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkao. 3akoH
' OTpa)KEHUs CBETA
114 [Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHNE CBETA
11.5 JIunza. Xop jty4yel B IMH3€
116 Onrtrueckas cuctema ¢oToanmnapara, MUKPOCKOIIa U
' TeJlecKoma
117 'ma3 kak onTuyeckas cucrteMa. bIM30pykocTh U
' JATbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OmbITHI
11.8 Hprorona. CroxxeHue  CHEKTpajdbHBIX  IIBETOB.
Hucnepcus cera
[IpakTuueckue padbOTHI:
HccnegoBanue 3aBUCHMOCTH YIJIa OTPAXKEHUS
CBETOBOTO JIy4a OT YTJIa MMaJICHuUs.
N3ydenne xapakTepuCTHK U300paKeHHsI IpeAMeTa
B IJTOCKOM 3€pKaJie.
HccnegoBanue 3aBUCHUMOCTH yriia MPEIOMIICHUS
CBETOBOTO JIy4a OT yrjia MaJieHUsl Ha TPAaHUIE «BO3IYX —
11.9 CTEKJIIO».
[Tonyuenue M300pakKeHU I c TTOMOIIIBIO
coOuparoIe JTUH3HI.
Omnpenenenne (GOKYCHOTO  pacCTOsIHUSI U
ONITUYECKON CUITBI COOMPAFOIIIEH JTMH3BI.
OMBITHI IO PA3JI0KEHUIO OEJI0TO CBETA B CIIEKTP.
OnbITEL IO BOCHIPUSITUIO LIBETA MIPEAMETOB MPH UX
HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITHTPHI
dusnueckue siBJICHUST B pupoe: 3atMenus CoiHia
11.10 u JlyHel, 1BeTra TEN, ONTUYECKUE SBIICHUSA B

atMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
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TexHudyeckue  yCTpOMCTBA:  OYKM,  IIEPHUCKOII,

H-H (doToanmnapar, ONTUHYECKHE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
121 OmnewiThl Pesepdopna v muaHeTapHas MOJEIb aroma.
' Mogens aroma bopa
122 Hcnyckanue u noriomeHue ceera arToMmoM. KBaHTHI.
' JIunenyaTele CIIEKTPHI
PamunoaktuBHOCTH. Anbda, Oera- u  ramma-
12.3
W3IIy4eHUs
124 Crpoenue aromHoro sapa. HykinoHHas wmoxenb
' aTOMHOTO sapa. M3oTonsl
125 PagnoaxkTuBHbIE MPEBPALLICHUS. [Tepuon
' nojypacnaja aTOMHBIX siiep
12.6 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsA0BOro
' Y MacCOBOTO YHUCEI
OHeprusi CBA3M aTOMHBIX saep. CBsA3b Maccel U
12.7
SHEPTUH
128 Peakuuu cuHTe3a u peneHus saep. McToyHuKM
' sHeprun CoJiHLIA U 3BE3]
12.9 Snepnas osHepretuka. JlelicTBue paJMOaKTUBHBIX
' W3JIy4YECHHUH Ha KUBBIC OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaGmroieHne CIUTONIHBIX M JIMHEHYAThIX CIIEKTPOB
12.10 W3JTyYECHHUS.
HccnenoBanue  TpEekoOB:  M3MEpPEHHUE  DHEPIUU
YaCTHUILIBI IO TOPMO3HOMY MYTH (110 poTorpadusim).
N3mepenue pagroakTuBHOTO (hoHA
®u3nyecKue SBICHHS B IPUPOJE: €CTECTBEHHBIN
paauoOaKTUBHBIN ¢on, KOCMUYECKHE  JIy4H,
12.11 PaINOaKTUBHOE M3IIYUYCHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEUCTBUE PAAMOAKTUBHBIX HU3JIYYEHUH Ha OpraHu3M
YeJoBeKa
12.12 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,




VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona



HHPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

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  HAYYHOW KapTHHE MHUDA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEICTaBICHUI O 3aKOHOMEPHOMH
CBSA3U U II03HABAEMOCTH SBJICHUM IIPUPOABI, O POJIU IKCIIEPUMEHTA
B (usuke, o cucremooOpasyrouied poiau (GU3MKH B pPa3BUTUU
1 €CTECTBEHHbIX HAyK, TEXHHUKM W TEXHOJOTMH, 00 »HBOJIOLUU
(bu3NYeCKUX 3HAaHUH U MX POJIM B LIEJIOCTHON €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




10

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
TEXHOJIOTUYECKHUX IPOLECCOB IO UX ONMCAHUIO, UCTIONB3YsI 3HAHUS
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, mMpeodpa3oBaHUs M MPEICTAaBICHHUS HH(POpPMALUU
(bU3MYECKOTO COIepKaHUs C MCHOIB30BaHHWEM HH(OPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TCXHOJ’IOFHfI; YMCHUC OLICHUBATH
JIOCTOBEPHOCTH MOTy4YEHHOW HHPOPMAIIMN HAa OCHOBE UMEIOLTUXCS
3HAHUUA U AOMOJHUTECIBHBIX HUCTOYHHUKOB; YMCHHUC HCIIOJb30BATH
MpU  BHINOTHEHUH y4YEOHBIX 3aJaHUil  HAYyYHO-TIOMYJSPHYIO
TUTEPaTypy (HU3MUECKOTO COACpNKAHHS, CIIPABOYHBIC MaTCpPHAIIBI,
pecypcel cetu MHTepHeT, BiameHue 0a30BBIMH HaBBIKAMH
npeoOpazoBanuss MHPOpPMAIUU M3 OJTHOM 3HAKOBOW CHCTEMBI B
JIpYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIC

COOOIIeHHUSI HA OCHOBE MH(POPMAIINH W3 HECKOIBKUX UCTOYHUKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cuctema oOTcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS
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 paBHOMEPHOTI'O MPSMOJIMHEHHOTO IBUKEHUSI:
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 MPOEKIMH MEePEMENIEHUs, MPOEKIUU CKOPOCTH U MPOEKLUUU
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,
NPOEKIUU CKOPOCTH W KOOPAMHATHI NPH CBOOOIHOM MAJEHUM Tela IO

BEPTUKAIN

1.6

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 HECHTPOCTPEMUTCIILHOT'O

yckopeHusi. @opmyiia JJ1s1 BBIYUCICHHUS YCKOPEHUS:

®opmyiia, CBSI3bIBAIONIAS IEPHO U YACTOTY OOpAIICHUS:

V= =
T

1.7

Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m
V

1.8

Cuna — BexktopHas ¢puzndeckas BenudnHa. CI0KeHUe CUl

1.9

SBnenue nnepuuu. llepssiii 3axkoH 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.
dopmyna ISt BEIYACICHUS CUJIBI TSDKECTH BOJU3M MOBEPXHOCTH 3emun: 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 COXpPAaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CUCTCMBEI TCJI:
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




3.11

3.12

3akon Jlxxoynsa — Jlenma:

O=I"-R-t

OnbiT Opcrena. MarHuTHOe 1OJIE€ MPSAMOrO MPOBOJHHUKA C TOKOM. JIMHHUM

MAarHUTHON MHIYKLIHH

3.13

3.14
3.15

MarautHoe m0oJie IIOCTOSHHOTO MarHurta. B3auMoaelcTBHUE ITOCTOSHHBIX

MarHuToOB
HeﬁCTBHG MAarHvMTHOTO II0JIA Ha ITPOBOJHUK C TOKOM

Omnpitel Dapanes. SBneHue >neKTpoMarouTHON HHAYKIUU. [IpaBumno Jlenma

3.16

IIpaxmuueckue pabomul

W3mepeHne  3NEKTPUYECKOr0  CONPOTUBIICHUSI PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUYECKOTO TOKA.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
(pe3ucTopbl, JaMIIOYKa), OT HAMNpPSOKEHWs] HAa KOHIIAX IPOBOJHUKA,
3aBUCMMOCTH CONPOTUBIEHUS OT JUIMHBI IPOBOJIHUKA, IUIOUIAJAH €ro
MOINEPEYHOI0 CEUECHUS U YAECIBHOTO COITPOTUBIICHHUS.

[IpoBepka IpaBuiIa IS 3JIEKTPUYECKOTO HANPSHKEHUS pu
MOCIEA0BATEIbHOM COCIMHEHUM TPOBOJHUKOB; TMpaBUia [  CHJIbI
JJIEKTPUYECKOIO0 TOKA [P NApaUIEIbHOM COEIWHEHUM IPOBOJAHUKOB

(pe3ucCTOpHI U JIAaMITOYKA)

3.17

Dusuueckue s61eHUSL 8 npupode.‘ OJICKTPUYCCKUC ABJICHHA B aTMOC(l)epe,
QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MAIrHUTHOC TIIOJIC 36MJII/I, z[peﬁ(p

IMOJIFOCOB, POJIb MArHUTHOT'O MOJIA IJIA )KU3HHW Ha 3€MJ'IC, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIEpPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK IJIEKTPUUECKOM HHEPIruH, DJICKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), JIEKTPUUYECKHE
[IPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSHHOIO TOKa,

TeHEpaTOp MOCTOSHHOIO TOKa

3.19

BHGKTpOMaFHI/ITHBIe BoiHEL. [Ikana OJICKTPOMAariuTHBIX BOJIH

3.20
3.21
3.22

JlyueBas monens cera. IIpsiMonnHeHOE pacipoCTpaHEHNE CBETa
3akoH oTpaxxeHus cBera. [lnockoe 3epkano

HpeHOMHCHI/IC cBeTa. 3aKOH IpCIOMIICHUS CBCTA




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 npuOopsl
IIpaxmuueckue pabomul

W3mepenue onTHuecKkod cuibl coOuparomeil  JUH3b;  (POKYCHOTro
paccTosiHUsL cOOMpAroLIei JTMH3HI (TI0 CBOWCTBY PaBEHCTBA Pa3MEPOB MIPEIMETA U
M300pakeHMsl, KOIr/a IMpeaMeT pacrlojoXeH B JIBOHHOM (okyce), mokaszaTens

3.26 nmpenomJIeHUs CTEKIIA.

HccnenoBanme cBoiicTBa HM300paXeHUS, TMOIYYEHHOTO C IOMOIIBIO
coOuparomell JMH3bI; M3MEHEHHUS (OKYCHOTO PACCTOSHHS JBYX CIIOKEHHBIX
JIUH3; 3aBUCMMOCTH YIJla MPEJIOMIICHHS CBETOBOTO Jiyya OT yIja NajJeHUs Ha
TPaHHIIEe «BO3YX — CTEKIION»

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 PagunoaktuBHOCTh. 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. M3oromnsl
4.4 [lepuon monypacnaga aTOMHBIX 7P
4.5 SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MacCOBOIO YHCEI
Qusuueckue sA6IeHUsA 8 Npupooe: €CTECTBEHHBIH paAMOaKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOaKTHBHOE W3JIy4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JeCTBUE PaJIMOAKTHBHBIX U3TYICHUI Ha OPTaHU3M YEIOBEKa
47 Texunuueckue ycmpoucmea: CHEKTPOCKON, WHIANBUAYAIbHBIA O3UMETP,

KaMcepa BI/IJ'H:COHa, AACPHad SHCPreTuKa




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

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,

NBanoB A.U., AkiinonepHoe obmectBo «M3aaTenscTtBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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