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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIeHO Ha (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCSI U OPraHU3alMI0 HU3YYEHUS
bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEeIMETHBIM pE3yJIbTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke paszpaboTaHa € MENBIO0 OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mMporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIKM JIJIs1 €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, acrpoHOMUEed © (GU3UISCKOU
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOrO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHblE M  HCIOJIB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00ImIero o0Opa3zoBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Konnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (IpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHrne 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThI M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEll PU3HNUECKOT0 COAEepKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHNBaHUE MH(HOPMAIIVH;

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON AeSTEILHOCTH, CBI3aHHBIMH
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HEZEN0), B 8
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYAJIbHBIX OCOOEHHOCTEN
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SBimeHus npupoxasl. Pu3MUECKUE SABICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue Qusnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHSI.

2. @uznyeckue npuOOpPhl U MPOLEAypa NMPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TEM OO0JIbIlIE, YeM OOJIbIIEe BHICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJNIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHWi,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITH IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHUS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JIBUKCHHUSL.
SIBnenne uHEpUMM. 3aKOH HMHEPUUH. B3auMmopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBUSA Tenl. Cuiia ynpyroctd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUpOe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus MHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuiM paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl M3MEHEHHsSI BHYTPEHHEH HHEPrUu:
Teruionepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer paboTel TeroBeix apurareneit KIIJ[ TtemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHMS.
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Habmronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Tel.

W3MeHeHne naBieHus ra3a IpU WU3MEHEHHH OO0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita nu3MepeHus TEMIIEPATYPBI.

Bunae! Tennonepenayu.

OxJax/1IeHue TpU COBEPLUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OayUIOHE HIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AJIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOTO TOKa. VCIonb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIN pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTPUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
M3ydyeHne MarHuTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI IO MCCIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3axk0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PabGoTa cMiI TSIKECTH, YIPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaGnroneHune MexaHMYeCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHUE TyTed M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.
HccnenoBanne Npru3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHun4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl Tela W JACHCTBYIOIIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena npu YyCKOPEHHOM JIBUKEHHH.

IIepenaua uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne NMITYJIbCa IIPA HEYIIPYTOM B3aHUMOICMCTBHH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTUU PHU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKEHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxaomue — kojseOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIponmonbsHble U
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGnrogenue konebaHUl Ten MOJA AEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJECHUs.

I L

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoOJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Fcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B smH3e. OnrTuueckas cucrtema ¢oToarnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop ydei B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIA.

10. Moxens ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
NaJICHUs.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJia IMPCJIOMJICHUA CBCTOBOI'O JIyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300pakeHUM C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CHEKTP.

7. OnbITBI O BOCHIPHUSTHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHHS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEW4YaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTp BOgOpo/Ia.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpEKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHsI  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUN JAHHOIO MOJIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECTeYynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKH, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjelia peaau3yercs
3a CU€T TOro, 4To OOYy4arolUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIAaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAacClO3HaBaTh M HAYYHO OOBICHATH
(duznyecKue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJIE€e BAXKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT copMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMSA

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIIOLIEH
KYJIbTYPBI;

- pa3BUTHE HAy4yHOH J1I0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BAaTEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a J>KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOr0 TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH U



COIMAIPHOW HAIPABIECHHOCTH, TPEOYIOMMX B TOM YHCIEe W (PU3HUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO TPOdeCcCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TNPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOLIEH CPEBI;

e - OCO3HaHHME TJ00AIBHOTO XapakTepa SKOJIOTHYECKHX MpobJieM W MyTed HX

pelIeHus;

e 8) amanTanmuMm K HU3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBHIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIIMAHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TpoTrpaMMbl MO (PHU3UKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue JelicTBUA:
e BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHHUS TSI
0000IIeHHS U CPaBHEHMS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJIBKHUX BAapHAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,;

IPOTHO3UPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJIO0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSTH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPH MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pElIaeMble 3aJa4dl  HECIOXKHBIMU
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO ¥ KOOPAMHUPYS CBOW JEHCTBHS C JPYTAMHU
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHUsX, TPEOYHOIIUX
JUIs pelieHns (pU3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYaJIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyImIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pellieHHs (PU3NUECKON 3a1auu Uiu
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U NIPEAIaraTh IIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHUS
(Gu3MYecKOro HMCCIeOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpa UM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPUS, PABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBiIeHus (Auddy3us, TEMI0BOE JABUKECHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeaadya [OaBJCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, arMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMHM B >KHUBONM M HEXKUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEJIMYMH, WX
000O3HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOLIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CUJIBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMHIl U TPaduKOB, JENaTh BBIBOJBI MO pPe3yJibTaTaMm
UCCIIEIOBAHMUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYHHBI,

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (DHU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUSI PA3JIUYHBIX HCTOYHUKOB BBIJCISATH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHET, BiageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
yyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniTh
OO513aHHOCTH B TPYIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIBbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaJUIM3alusa (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MUH]TYKIIHS)
M0 OINUCAHUI0 HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJIOCOB, pOJIb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TJIaBJICHUS, yJeldbHas TeIuIoTa NapooOpa3oBaHMs, yJeldbHas TEIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAalllMHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsn,
CUja TOKA, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH  ONHCAHMM TPABUIBHO  TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
(Gu3MYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHUs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEoOXoaAuMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOJNIONCHUIO (PU3MYECKUX SABJICHUM WU
(bu3znyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPbl KUIKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA OJEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMYIHpPOBAThH
IpoBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIBI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpPYyrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  U3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M NApaJUIEIbHOIO  COEIMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1a00paTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK OJJIEKTPUUYECKOM HHEPIUH, SJIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢uznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI AJIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIel;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh HMHPOPMALMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ1 obecrieueHus: 6€30MacHOCTU MPHU O0paIlleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOLLEH CpEIe;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNHATH HHPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTE€pHAIbI,
pecypcbl ceti IHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCIE NYOJUYHO MPEACTABISATh PE3YJIbTAThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHUX
IPOLIECCOB paclpenesiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUA, AehopMarius
(ympyrasi, mjgacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHHMYECKUE KOIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIDKEHHE, CBOOOJIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEaKTUBHOE IBIDKCHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarollue |
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTpaHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHUs) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAKTUBHOE
NBIDKEHUE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (HOH, KOCMHUYECKHE JTydd, PAAHMOAKTUBHOE H3TydeHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIC CBOMCTBA TeI M (PU3WUECKHEC SIBJICHUS, HUCTIOIb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HMMITYJIbC Tela, WMIYJbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUS CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas »JSHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKHUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HAaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEITUYHHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MACCOBOTO YHUCE



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
Gu3MYECKUX METONOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacchl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIy4YECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUE Uu3MepseMol BeMHYUHbl ((OKYCHOE pPacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENIbHOTO PUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BWKEHUHU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia



najieHusi): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKOB, NIeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTUYeCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPHUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpArOLIEeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3arpoc, HAXOAUTh



MyTH OINpEAeNIeHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAIK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BAaTh MPHU BBIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAep X aHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU O3TOM TI'PaMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

11 dusnka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
| " PPt https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 ) 2 1
A https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcTecTBeHHOHAYYHBII METO]] IIO3HAHMSI 2 1 o oo T/ 1416104
Hroro mo pazueny 6

Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHUe BelllecTBa 1 bubmaorexa [JOK
' P H https://m.edso00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICHICTBUE YaCTHIL 9 1 bu6mmoreka [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmorekxa [IOK
2.3 Arpera € COCTO elecTBa 2
R TOAMHA BEMECTD https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanndeckoe IBUKEHUE 3 bubmmorexa LOK

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

3.2 WNueprus, Macca, TUIOTHOCTh 4 1 bu6mmorekxa [IOK




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

bu6mmoreka [IOK

33 Cuna. Bt o 14 ! 2 https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. Ilepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlapietine Kuakocth > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe 1aBIeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE y 9 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
>1 Pabora i MomEoCTS 3 . https://m.edso00.ru/7f416194
bu6nmoreka [JOK
52 HpocThie MEXaHH3MEI > ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexanirieckas oHepris 4 1 ! https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 12




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeruioBble siBieHUS
. bubmuorexa [JOK
11 CrtpoeHue u cBOWCTBA BelleCTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKue H MATHUTHBIE SIBJICHUSA
51 DIIeKTpUUYECKHe 3apsiabl. 3apsHKEHHBIE Tena 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAIMOACHCTBHIE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHEL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHIICCKHC KOJCHAHMIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHHCCIUE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTPOMarHUTHOE MOJIE U bubmuorexa [IOK
3.1 6 2
3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znean 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuoreka [IOK




https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 mOTJIoIeHHe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3nka — Hayka o npupoje. SIBieHus
npupoabl. Gru3nueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKHUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

dusznyeckue BEIUUYMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU ITIOMOIIY KUJIKOCTHOTO
TEPMOMETpA U JaTYyuKa TeMIepaTyphl"

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
M3Yy4YaroT npupoay. EcrecTBeHHOHAYUYHBIN
MeTo no3Hanus. Onucanue GU3nIecKux
SIBJICHHI C TIOMOIILIO MOJACIICH

bubnmorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIbHOCTh MOJETa MIapUKa, MYHEHHOTO
TOPU3O0HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

JIBU>KeHUE 4acTUIl BEIIECTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OMnbITHI IO

9 HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
B3anmocBA3b MEX1y CBOMCTBAMU BEILECTB B
11 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX Bu6muoteka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnnorexa [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 CKopocTe. EAUHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
WNueprusa. 3akon unepun. Bzaumoeiictue
15 Tel II:aK IIpUYHHA I/ISMpeHeHI/IH CKOPOCTH brbmmorexa [JOK
https://m.edsoo.ru/ff0a0c10
TIBUKCHHSI TEJT
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTHU TBEPIOTO TEa
18 Pemenne 3anau mo tTeme "I1moTHOCTE bubnunorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBHCUMOCTH pacTsKeHH (1edopMariim)

IIPYKHAHBI OT NPUJIOKEHHOU CUIIBD)




21

SIBnenune taroreHusa. Cuia TIKECTH

CBs13p MEX]ly CUJION TSKECTU U MAcCOM Tea.

bubnunoreka LIOK

22 Bec Teﬂa'; Pemenue 3amay nmo reme "Cuiia https://m.edsoo.ru/ff0al778
TSKECTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmnoreka HOK
OU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bubnuoreka [{OK

24 Hsmepertne cit. JiHaMoMeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAs CUJT https://m.edsoo.ru/ff0ala70

97 Pemenue 3anay no teme
"PaBHonelicTByrOMmAas cui”

98 TpeHue CKOJIbKEHHSI U TPEHUE TTOKOSI. bubmmnoreka HOK
Tpenue B npupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «13yuenue

29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubmmnoreka HOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEI»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUITBI
Pemenwue 3anay mo Temam: «Bec Tenay,

31 «['padmueckoe nzobpaxxkenue cuin», «Cumby, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CHIT»
KonTponbhas pabota no remam:
32 «MexaHn4decKoe JBHXKCHHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe




I/I306pa)K€HI/IC CHII», «Cunen»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
YBEJIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka HOK
34 n
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®KUIAKOCTH U Tra3e, BBI3BAHHOE bubmmoreka [JOK
JEHUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaa mo treme «/laBnenue B bubmuoreka [IOK
JKUIKOCTH U rase. 3axoH Ilackansa» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 Coobatompecs cocynst https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece brbmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEeBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYIIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnnorexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EepHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJT yPOBHEM MOPS
bubnunorexa LIOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro nasiaenus. OnbIT bu6muoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepounsa. ArmochepHoe naBieHue bubnuotexa [JOK




Ha pa3/IMYHbIX BbICOTAX

Pemenwue 3amay mo Teme "AtmochepHoe

https://m.edsoo.ru/ff0a2fc4

46 "
JaBIIEHUE
47 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE bubnmnoreka HOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
JIaGoparopHas padora «O1mpeneiieaue
48 BLITaJII)KHBEIom:ﬁ CUJIBI ,HGP'II)CTB FOLEN Ha Bubmaorexa ITOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKUJIKOCTHY
JlaboparopHnas paboTa 1mo Teme
49 «MccaenoBanue 3aBUCUMOCTH Beca Teja B bubnunoreka LIOK
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YaCcTHU TeJIa»
bubnunoreka LIOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBaHHUE JIOIAKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 cynoB. BoznyxormiaBanuey, «JlaBnenue bubmorexa HOK
YAOB. X L https://m.edso0.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
but6mmoreka [IOK
53 Mexaungeckas padbora
P https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
54 MomrocTs. ETUHUIBEI MOIIHOCTH
= a = m https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccienoBanue "Pacuyér MOIIHOCTH,
pa3BUBaeMOM pH Mo IbEME O JiecTHULE"
56 [Ipocteie Mexanu3mbl. Poruar. PaBHOBecue

CHJI Ha pbI4yare




Kontponbnas padota nmo teme «/laBienue

57 TBEPABIX TEJ, )KUIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepouHas paboTa
PeseprHbIit ypok. PaGoTa ¢ TekcTamu mo
58 Teme «/laBineHue TBEPABIX TEN, )KUAKOCTEH U bubnuorexa [IOK
ra3oBy / Becepoccuiickas mpoBepouHas https://m.edsoo.ru/ffOa4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPO/IE.
59 JlaGoparopHnas pabora «};/ICCJ'Ipe,Hr())BaHI/Ie 0.5 bubmmorexa [IOK
= https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECUS pbIYaray
60 Pemenue 3anau mo Teme «Y CIIOBHUSA bubnunoreka LIOK
PaBHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
KoaddummenT mone3noro neicTBus
61 Mexanu3ma. Jlaboparopras padota 0.5
«M3mepenne KIIJI HakKIOHHOM TIIOCKOCTHY
62 Pemenue 3amgaud mo treme "Pabora, bu6nmorexa LIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexannyeckas sHeprus. Kunernueckas u bubmmnoreka HOK
MOTEHIMAIbHAs DHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHS] MEXaHUYECKON SHEPrUU Bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT MO TEME
"DKCIIEpUMEHTAJIBHOE OINPEACIICHHUE
65 W3MEHEHUS KHHETUYECKON U MOTEHIIMAIbHON 1
SHEPTUU MPU CKATHIBAHUH TEJa 10
HAaKJIOHHOM TI0CKOCTH"
66 Kontponbnas padota nmo teme «Pabora u

MOIIHOCTb. DHEPTUS»




PeseprHbIit ypok. PaboTa ¢ TekcTamu mo

bu6nmmoreka [IOK

67 1
TeMe "MexaHnyeckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. Pabora ¢ TekcTamu mo
68 1
teme "Pabota. MomntHoCcTh. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa OK
P https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE IOJIOKEHUM MOJIEKYIJISIPHO-
KMHETUYECKON TeOpUHu
bu6mmoteka IIOK
5 Kpucranmnmueckue n amopdHbie TENa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUBSIPHOCTb. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaTue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIIepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubmuoreka [JOK
BHYTPEHHEHN YHEPrUuU https://m.edsoo.ru/ff0a5c60
bu6muoreka [IOK
10 Bunel remnonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6nmmoreka [IOK

11 HCIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB https://m.eds0o.ru/ff0a65c0
Y MaTepUaloB B IEJAX dHeprocoepexenus"”
12 KonnuectBo Teminotsl. Y aenpHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. Bu6muoteka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopatopnas pabora "HccnenoBanue
14 SIBJIeIfI/ISI TIZEHJIO(I))6MGH8, pu CMIe[HH/IBaHI/H/I bubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U TOpsYEi BOJIBI
Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOT0 UM
MIPU OXJTAXKICHUH
16 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
yIeJIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bu6nmorexa LIOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepJeBaHNE
18 KPUCTAJUNIMYECKUX TeN. Y IelbHas TemioTa bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTABIICHHST
19 JlaGopatopHnas pabota "Onpexnenenue bu6muoreka [JOK
yIE€IbHOM TEIIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bu6muoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Temiora
91 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmuoreka [JOK

3aBHCUMOCTh TEMIIEPATyPhl KUTICHHUS OT
aTMOC(EepHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIHHOM BIAKHOCTH
BO3IyXa"

Pemrenue 3ama4 Ha onpesesieHHe BIaKHOCTH
BO3/yXa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATENCH.
[TapoBast TypOuHa. /|Burarens BHyTPEHHETO
CTOPaHHUs

25

26

27

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPebI
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIIOBBIX Ipoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bubmmoteka IIOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota nmo teme "TemnoBbie
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUN
BemecTsa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IaeKTpU3aLUs TEN
MHIYKIHMEW U IPU CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

OnexTpuueckoe nojie. HanpskeHHOCTD
aNeKTpu4ecKkoro nois. [Ipunnmn
CYNEPIO3ULIMH IIEKTPUYECKUX MTOJIEN

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu QJICKTPHUYCCKUX 3apA10B.




DneMeHTapHbIi 3apsia. CTpoeHue aroMa

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH

bubnunorexa LIOK

34
COXpAHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha NpUMEHEHUE CBOKCTB bubnmnoreka HOK
JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBHS €ro
36 cyuiectBoBanus. cTouHuKH bubmorexa LOK
4 i https://m.edsoo.ru/ff0a95a4
ANMEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJICKTPUYECCKOTO T0JISI Ha TPOBOTHUKHU U 1
JADTICKTPUKH"
39 DNEeKTpUUECKUN TOK B METAJUIAX, JKUIKOCTSIX bubmmnoreka HOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas erb U €€ COCTaBHbBIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubmuoreka [IOK
"N3mepeHue u perylIupoBaHHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JIaGoparopHas pabota "M3mepenue un 0.5 brbmmorexa [TOK
patopHai p P ' https://m.edsoo.ru/ff0a9e14
pETyJIUpPOBaHKUE HATIPSKEHUS
43 ConpoTHBIICHHE POBOAHKUKA. Y ACIBHOE bubmmorexa [JOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubmmorexa [JOK
MPOBOAHUKA OT €ro JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTtepuaia"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK




3akon OMa 151 ydacTka 1enu

Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubnunoreka LIOK

46
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaICIbHOE
COCJIMHEHHUS TIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
48 CJI0KECHUS HANPSHKEHUH TTPU bubnnorexa [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparophnas pabota "IIpoBepka npaBuia
49 st cfmm I’)FOKai U Tia aJIJP;eJII}:IOM ' bubmmorexa [JOK
8 prTiap \ https://m.edsoo.ru/ff0aadle
COEIMHEHHUH PE3UCTOPOB
50 Pemenue 3anay Ha npuMeHeHKe 3akoHa OMa bubmmnoreka HOK
JUISL Pa3JIMYHOTO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
paboOTHI M MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKue Ien U MOTPEONTenu
53 ANEeKTpUYEeCcKoi SHepruu B ObITy. KopoTkoe Bubmmorexa [IOK
P P Y- 2OP https://m.edso0.ru/ff0ab660
3aMbIKaHUE
54 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICUCTBHE
VYpok-uccnenosanue "M3yuenue nonei bubmmnoreka [JOK
55
IMOCTOSTHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MaruutHoe nojie. MarHuTHOE 1oJie 3eMJId U bubnuotexa [JOK

€0 3HAYCHHUC IJI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba




S7

58

59

60

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DnekTpuuecKue 3apsabl. 3apsHKeHHbIE Tea
" uX B3aumoacucTaus. I1ocToSHHbBIN
AIEKTPUUYECKUN TOK"

KonTponbnas pabota no teme
"DnexkTpuuecKue 3apsaabl. 3apsyKEHHBIC Tella
" uX B3aumoacucTaus. I1ocTOSHHbBIN
anekTpuueckuii Tok" / Beepocceuiickas
poBepouHas padboTa

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
Teme "TIOCTOSTHHBIN JIEKTPUISCKUMA TOK" /
Bcepoccuiickas npoepounas pabota
OnbIT OpcTeaa. MaroutHoe mose
3IEKTPUUYECKOTO ToOKa MaruuTHoe nose
KaTYUIKHA C TOKOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bub6nmoreka [IOK
https://m.edsoo.ru/ff0abea8

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0acld?

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.
JlabopaTtopHas pabota "W3ydeHue necTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpoABUTaTEIb OCTOSTHHOTO TOKA.
Hcnonb3oBanue aniekTpoBUraTeneil B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.
JlaGopatopnas pabora "KoHcTpyupoBaHue u
u3ydeHue paboThl dNIeKTpoiBUraTens"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

64

Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
nHaykuuu. [Ipasumno Jlenna
Onexrporereparop. CriocoObl MOTyYeHHS
NEKTPUYECKON S3HEPTrUuu. DIIEKTPOCTaHLUN
Ha BO30OHOBIIIEMBIX HCTOUYHHKAX YHEPTUU




[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

65 . " 1
DNEKTPUYECKHUE U MAaTHUTHBIC SBIICHUS
KonTponbhas pabota no teme bubmmoreka [JOK
66 1
"DNeKTpUYEeCKUEe U MarHUTHBIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
PesepBHblii ypok. Pabora ¢ Tekctamu 1o bubnuoreka [JOK
67 1
teme "TeruioBble sABiIeHUA" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "MarauTHble SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kourpoubnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexannueckoe ABuxkeHue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIIMHEHOE JBHYKEHUE 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOIUHEHHOE TBHKCHUE. 1
CpenHsst 1 MTHOBEHHAs CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubnnorexka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO NBMXeHUs. [ paduk 1
CKOPOCTHU
JlaGopaTtopHas pabora "OnpezaeineHue
7 CKO peHHSII) TCJ'I;.) npu aBHOpCI(O €HHOM 1 1 bubmoreia HOK
yerop pHp . yerop https://m.edsoo.ru/ff0adb18
JIBMOKEHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBoOoaHoe majgenue Teia. OnbIThl [amunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 [Tepwo, E JacToTa oopa eHHﬂpJ};)ItI(HefIHaH " 1 bubmorexa HOK
proa patit ) https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHHE 1
11 [Tepserit 3akon HeroToHa. BekTop critbt bubmuorexa [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerotoHa. bubnnoreka [HOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uius cui ngg;ﬁf;igrouﬁf 026982
14 Penienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
Hbrorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroem. Saon I'ya pmetsoosufioseca
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlabopaTtopHas pabota «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
bubnmnorexa [JOK
19 Pemenue 3anau no teme «Cumna TpeHus» https://m.e dsogru /F0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
Kod(puImenTa TpeHUs CKOJIbKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agau no teme "3akonsl HetoTOHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuna TS%KeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHne TET BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3ampau no reme "Cuiia TsKecTu u bubnmnoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHuYecKasi CKOPOCTb. bubmuorexa [JOK




HesecomocTs u neperpysku

PaBHOBecue MaTepuaJIbHOM TOYKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK

26
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue MaTepuaJbHOW TOYKH.
97 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEP/IOrO Tela C 3aKPETIEHHOI OChI0
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "MexaHHYEeCKOe IBIDKEHNE bubnmorexa [IOK
. , ' https://m.edsoo.ru/ffob0408
B3aumopeiictBue ten"
KonTponbHas pabota mo Teme
30 "MGXZ.HI/IHGCK(I;)C IBHKEHHE bubmmorera [TOK
. ) ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuibl. 3aKoH
31 COXpaHEHHUs UMITYJIbca. YTIPYroe u bubmmorexa [OK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMO/IeHCTBUE
Pemenne 3amad mo Teme "3akoH coXpaHEHUS bubnmnoreka [JOK
32 |
HMITyJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIIIHOCTb
P - https://m.edsoo.ru/ff0b0a84
35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnnoreka [HOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0b0db8




JlaGopaTtopHas pabora «OnpeneneHue
pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM

36
JBUKEHHUH TeJa 10 TOPU30HTATBHON
MTOBEPXHOCTH
37 CBs13b 2HEepruu U padoThl. [loTeHnampHas
SHEPTHs
Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlaboparopHnas pabota «3ydyeHue 3akoHa bubnuorexa [JOK
COXpaHEHUSI SHEPTUM https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHOE IBHIKCHHE U €T0 bu6mmorexa [IOK
XapaKTEPUCTUKH https://m.edsoo0.ru/ff0b1858
4 3aryxaromue KonebaHus. BelHyX1eHHBIC bubnmnoreka [JOK
kosneOaHus. Pezonanc https://m.edsoo.ru/ffob20f0
43 MareMaTHuecKuil U IPYKUHHBIN MassTHUKU
VYpoxk-uccnenopanue «3aBUCUMOCTD MTEPUOIA
44 KOJICOaHUH OT KECTKOCTH MPYKUHBI K MacChl bubmorexa HOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpaiieHue SHEPTUN IPU MEXAHHUECKUX
KOJICOaHMSIX
JlaboparopHas pabota «Onpenenenue
46 qaCTopTLI Hpr[e IfO a Kone6aim71 MPYXKUHHOTO bubmmorexa [OK
proa Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlaGopaTtopHnas pabota «IIpoBepka
47 HCSaBI:/ICI/II\I/I)OCTI/IpHe noja IfOJ'Ieé)aHI/If/'I a bubmorexa HOK
P Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a»
48 Mexanndeckue BOJHBL. CBOMCTBA bu6mmoreka [IOK




MEXaHHUYCCKUX BOJIH. HpO,I[OJ'IBHBIe n
MOINCPCUHBIC BOJIHBI

Ypok-koHpepenius "MexaHH4IeCKUue BOJTHBI

https://m.edsoo.ru/ffOb21fe

49 R .
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3Byk. PacmipoctpaneHnue u oTpakeHHe 3ByKa
51 Ypok-uccinenoranue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u bubnnoreka [JOK
53 "
UH(Pa3BYK B IPUPOIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOU pabOTe MO TeMe
54 "3akoHbI cOxpaHeHUs. MexaHnueckue bubmmorexa [JOK
P " https://m.edsoo.ru/ffOb25f0
Kosie0aHusl U BOJHBI
KonrtpomnbHas padorta no Teme "3aKoHbl
55 coxpaHeHHs. MexaHndeckue KoiebaHus u
BOJIHBI"
DIIeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
56
DNIEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepenius "llxana
58 AJIEKTPOMATrHUTHBIX BOJIH. cnionb3oBanue bubnnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenopanue "M3yueHue CBONCTB
bu6mmorexa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
| https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO TenedoHa
60 Pemenue 3amay Ha onpeeeHne 4acToThl U




JJINHBI BHCKTpOMaFHI/ITHOﬁ BOJIHBI

DNeKTpOMarHuTHast IPUPO/ia CBETA.

bubmuoreka [JOK

61
CxopocTh cBeTa. BoimHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acnpocTpaHneHue cpera. 3armenus CoiHIa U bubmmorexa [TOK
pactpoctp ' https://m.eds00.ru/ff0b3658
Jlynsl
3akoH oTpaxeHus cBeta. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMCHECHHUE 3aKOHA OTPAKCHHUS bubmorexa HOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBZEI)de HonHono BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKEHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPETIOMJICHHUSI CBETOBOTO
Jqy4a OT yIJia aJeHHs Ha TpaHule "BO3ayX-
creksio""
VYpoxk-koHdepenuus "HcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubmuorexa [JOK
68 Jluna3el. OnTHdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubmuorexa [JOK
69 [TocTpoeHre N300paKeHHA B JTMH3AX
p p https://m.edsoo.ru/ffOb444a
JIaGopartopHas pabota "Onpenenenue
PaTopEasp d . bubmuorexa [JOK
70 (OKYCHOTO PACCTOSIHHS M ONITUYECKON CHIIBI

cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koupepenius "OnTHYECKUE TUH30BBIC bubnnoreka [HOK
npuodopsr" https://m.edsoo.ru/ffOcOa7e
72 I'a3 xak onruyeckas cucrema. 3peHue bubmorexa LHOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenmus "Jlepexto 3peHus. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbIThI
74 Hprorona. CioxxeHue CrieKTpalbHbBIX IIBETOB. bubnmorexa LHOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaGopaTtopHas pa6ota "OmbITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPUSITHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
76 CBETa: JHCIIepCusi, HHTepPEePeHIINS U
nudpakims"”
77 OmneiTel Peszepdopaa v rmianerapHas Mojiemb bubnmnorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanne u MorioneHue CBeTa aTOMOM. bubmuorexa [JOK
KBanTel. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ffOc144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubnuotexa [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bubmmorexa [TOK
https://m.edso0.ru/ff0c1672
Ctpoenne atomHoro siapa. Hykinonnas bubnuorexa [JOK
82
MOJICITh https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIC TIpeBparieHus. M3oTombl bu6mmoreka [IOK




https://m.edsoo.ru/ff0clal4

Pentenue 3amau mo treMe: "PanyoakTUBHBIE

bu6mmoreka [IOK

84 npeBpauieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon nmomypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnnoreka [HOK
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsI0BOI0 U MacCOBOTO YHCEI https://m.edsoo.ru/ffOclc58

88 DHeprus cBA3M aTOMHBIX siziep. CBs3b MacChl bubnnorexa [HOK
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ama4 o teme "SnepHbie peakiuu"

90 Peakuuu cuHTE3a M AETECHUS A€ED. bu6mmorexa [IOK
Nctounuku sueprun CosHIla U 3BE311 https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHS paquOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DIeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"

KonTpomnpHas pabota mo Teme

93 "DIJIEKTPOMAarHuTHOE MOJIE.
DJIEKTpOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
SABIEHUS"

04 [ToBTOpenue, 0606menHue. JlabopatopHbie bubnmnoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTopenue, 0600meHue. Pemenne bubnuoreka [IOK

PACUCTHBIX U KAYCCTBCHHLBIX 3a/1a4 11O TCMC

https://m.edsoo.ru/ff0c2572




"TerutoBble mpornecch”

[ToBTopenue, 0600mmenue. Pemenne

bubmuorexa [JOK
96 pacYeTHBIX M Ka4YECTBEHHBIX 3a7a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarencii'”
[ToBTopenue, 0600menue. Pemenne
bubmuorexa [JOK
97 paCUETHBIX U KQUECTBEHHBIX 3aa4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnnoreka [JOK
pabotsl o Kypey "CBeToBble siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTropenue, 0600menue. Padora ¢ 1 bubmmoreka [IOK
Texkctamu 1o TeMe "Koiebanus 1 BOIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06061menue. Padota ¢ 1 bubnuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUAL" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0mmenue. Padora ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siAepHast 1
¢uzuka"
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) (PU3UUECKUX SBJICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel WU (hU3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (U3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHUs U €UHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (HYOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa M 3alHMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHbIE CBS3M, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCIOBHSL 3aJayd  3alUChIBaTh KPATKOE YCIIOBHUE, MOJACTABISTH
¢buznyeckue BeIWYUHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTD
CIIPaBOYHbBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUUHbI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANoioXKeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAONIOAEHUI0 (U3NYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKEeHNUs, coOUpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyro C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEIOBAaHUS, COOMPATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€JIaTh BBIBOIBI

110 pe3yJjibTaTaM HUCCICAOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MYECKUX BEIMYUH, CIEHys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

J1a0opaTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JCHCTBUS NPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUSL O CBOMCTBAX  (U3MYECKUX SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecnieyeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHSI 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_ICﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B cetu VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOU HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUK

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIelaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU HTOM
IrpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pa3jndaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

13

14

1.5

pacrno3HaBaTh MPOSBICHHUE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU ITOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEJIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpapUKuM  M3Y4YEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKuX ILIaroB ¢ nomompio 1 — 2 u3yuyeHHbIX CBOICTBa

(bu3nyYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JUI pelleHHs 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuy€Thl U CPAaBHUBATH
NOJyYeHHOEe 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MpPH IOMOIIU
(U3NUECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BEIICIST
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANWTH OMBITHl MO HAOMIOMECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

MMPECAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O




000pyIOBaHUs, OMUCHIBATh X0/ OMbITA U POPMYIHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTh  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM IMPSMBIX H3MEPEHMIA:
IUIAHUPOBATh HCCJIEJIOBaHUE, COOMpATh YCTAHOBKY U BBINNOJHSTH
U3MEpeHusi, Ccienysd  MNpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHWUPOBATb U3MCPCHUS, CO6I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ciaeaysa Hpel[HO)I(GHHOﬁ HHCTPYKLIUMHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWwiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLMINbBI JEHCTBUA HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUH U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM MU CXCMATHUYHBIM PpUCYHKaM, COCTABIISITbH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUs (PU3NUYECKUX 3HAHUHN B TTOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh TOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKIOUIMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

HOMYJSIPHYIO JIUTEpaTypy (PHU3MUECKOro COAep:KaHus, CIPaBOYHBIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHGOpMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTyIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUsl, B TOM 4YHUCJIEC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(bu3HUKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIlUEeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4YEOHBIX IMPOEKTOB M UCCIENOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pa3iuyaTh SBJIECHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHHUE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4YHuCiIe (pU3NYECKUE SBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3BIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh TpauKu  HM3y4EHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS W TPOIIECCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEecKHX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, (1)I/ISI/ILIGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEJOCTAIONINE HIIH
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOIUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA q)HSquCKOﬁ BCJINYHMHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MUeCKUX METOJOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIAEIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpPATh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pYyIOBaHMA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

1.10

1.11

OPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHue cobOuparomeil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAHUEM TPSIMBIX W3MEPEHUMU: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3yJIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIeays NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH IIpu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHalbHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHas MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IMPHU PEUICHUU Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH MH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpU  OoOpalieHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHUSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpPYs TOUCKOBBIM  3arpoc,
HAaXOOUTh TYTU  ONPEHECIEHUS  JOCTOBEPHOCTH  ITOJYYEHHOU
uH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro COoJep)KaHUs, CIpPaBOYHBIE
MaTepuainsl, pecypchl ceth MHTepHeTr; BiazeTre npuémMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
COJepXkKaHus, MyOJIMYHO NPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHE NpPE3CHTAlEed ¢ y4ETOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA W KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ, B JCATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®duzuka — Hayka O IMpHUpoAe. SIBICHHUS NPUPOJIBL.
dusnueckue  SBICHUSA: MEXaHUYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuuyuHbl. V3Mepenue  (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

1.4

1.5

ECTCCTB@HHOH&Y‘IHLI?I MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIEH

[TpakTyeckue paboTHI:

###Par#H#113mepenne paccTOSIHUM.
#He#Par###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

###Par##OnpeneneHue pa3MepoB MaJbIX Tell.
#HH##Par###I3mepenue  TemmepaTypbl NpU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

#HHPar###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pazMepbl.  OnbIThI,  JOKa3blBalOIIUE  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###]/[Bwokenne  dvactuir  BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEMIIepaTypoH.

BbpoynoBckoe nBmxenue, muddy3us

2.3

BzaumopeiicTBHe YyacTHUIl BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUE




###Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEIL.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX W MX aTOMHO-MOJICKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTrdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
HcIonb30BaHueM (pororpadumii).

2.6 #HH#HPar###OneiTel 10 HAOMIONEHUIO  TEIIOBOIO

paclpeHust ra3os.
#HAHPar#H#0nbITBL 10 OOHAPYKEHUIO JIEHCTBUS CHJI

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABH)KECHHE
###Par#H#CropocTs. Cpennsis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMu. B3aumoneincrtsue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBHJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###InotHocte  BemiecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCTBa
3.5 Cuna kak XxapakTepuCcTHKa B3aUMOJIEHCTBUS TeJ
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#H#IBnenne Tarorenus u cuwia Tsoxkectu. Cuna
' TSDKECTH Ha APYTux IaHeTtax. Bec Tena. HeBecomocTs
35 Cuna tpeHusa. TpeHHE CKOJIBXEHUS U TPEHHE IMOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU
' npsiMoi. PaBHOZEHCTBYOIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JIBHXKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmIIE u Tak ganee). OmpezneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa T0
HAKJIOHHOM  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsyKeHus: (aeopmariiu) Mpy>KUHBI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHUS CKOJIbKEHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3nyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C
pasIMYHBIMHM CKOPOCTSIMU B JKUBOW M HEKUBOW IPUPOZE,

IICP'ICTBPIG CHUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUSA U

- YBEJIMUCHUS TABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT o0béMa,
' TEeMIEPaTyphl
43 [lepenavya naBneHus TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackais. [THeBMaTHYeCKHE MaITUHBI
3aBUCUMOCTh  JIaBJICHUSI KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocratudeckuii mapagokc. CooOIIarmuecs coCy/Ibl.
[MunpaBinuyeckrue MeXaHU3MbI
AtMmocdepa 3emnu u armocdepHoe naBieHue. [Ipuannbl
A CYIIIECTBOBaHMUS BO3AYyHIHOW 000m0uku 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 W3mepenune arMmocdepHoro aasineHus. llpubopsl s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTH MU Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOH B JKMJIKOCTb YacTH Tela.
OmnpeneneHye BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TENO0,  NOrpy’)KEHHOE B  JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CHWJIBI, AECUCTBYIOLIEH Ha TEIO B XKMJIKOCTH, OT 00bEMaA
IIOTPYKEHHOW B JKHUJIKOCTb YAaCTH TEJIAa U OT IJIOTHOCTHU
xunkoctu.  KoHcTpympoBanue — apeomerpa  WIH
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

rpys3omnonb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHuueckne YCTPOHCTBA: COOOIIAOIIUECST COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' m1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduumenr
5.5 MOJIE3HOTO necTBus MEXAaHHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TonHast MexaHMuecKass SHEpPrus. 3aKOH HM3MEHEHUS U
' COXpaHEeHMs] MEXaHNYECKON SHEPTHH
5.9 [TpakTdeckue paboThI:




#H##Par###OnpeneneHue pabOTHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHMHM Tella 10 TOPU30HTAIBHOMN
noBepxHocTu. MccnenoBaHue yciaoBHM paBHOBeCHs
ppuara. HM3mepenue KIIJI HakJIOHHONM IIJIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpAaHCHHA MEXaHHYeCKOM OHEPIrun

dusnyeckue SABJICHUS B Inpupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABWXKHBIA H
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOPUM CTpOEHHUs BewlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHBIC
MTOJIOKEHHSI MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mogenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terjionepeada 1 copepiieHue padoThbl
6.8 Bunsl Temonepenadu: TEIIONPOBOTHOCTh, KOHBEKITHS,




U3IIy4YeHHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemmooOMeH u TemyIoBoe paBHOBEcHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTANTMYECKUX BEILIECTB.
. VY ienpHas TemaoTa NiaBJICHUs
[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
. 3aBUCUMOCTh TEMIIEPATYphl KUIIEHUSI OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeroBbix — asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld W 3alluTa
OKpY’KaroIen cpeibl
3aKOH COXpaHEeHHs U MPEBPAILECHUS JHEPTHH B TETIJIOBBIX
6.16
mpoleccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbIT 0 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#HHPar#H##OnbITEI 1O  BBIPALIUMBAHUIO  KPUCTAIIJIOB
MOBapEHHOM COMM WM caxapa.
#A#H#Par#H##OnbITEL 10 HAONMIOACHHWIO  TEMJIOBOTO
6.17 paCIIMPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

#HH##Par###0OnpeneneHue naBlieHUs] BO3AyXxa B OauioHe
HIpuIia.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIaKICHHUSI.

###Par###1IpoBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMeTpHQCCKOﬁ




6.18

TpyOKe OT TeMIepaTyphl.

#i##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUU Tejla B pe3ylbTaTe TeIUIonepeaayn U padoTh
BHCIIHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIIOOOMEHA WPH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METALTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue YIEIbHOH  TEIIOEMKOCTH
BEILIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

#H##Par##Onpenenenue yneabHONW TEIUIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJC: IMOBEPXHOCTHOE
HATSDKEHUE ¥ KamWwULIpHBIC SBICHHS B TPHPOJIE,
KpHUCTaJUTBI B ipupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IPUMEpHI
HCIIONb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETP, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BzaumopeiictBue 3apsokeHHbIX Tenl.  3akoH Kyrona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXK/TY TEJIaMH)

23 Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nouei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
- Onektpuueckass nenb. Cuna Toka. OJNEKTPUYECKOE
' HaIpsHDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka Lenu
[locnenoBarenbHOE M MapajjIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGora m MONIHOCTH JJCKTPHUUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
216 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSHHOTO TOKa. VMcmonms3oBaHme
. JJIEKTPOJIBUTaTeIel B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHcHopTe
7.18 OneiTel  @apajnes.  SIBieHue  3JIEKTPOMArHUTHOMN




naaykuuu. [Ipasumno Jlenna

DIEeKTpOTreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIum. DNEeKTpOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBEHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY ¥ TUAICKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu

IMOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHue HAMIPSHKCHHUS.

HccnenmoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3nucTopeE.

OIIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANIEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHUS HaNpsOKEHUM NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Ajasi CHJIbl TOKa MpPU MapaiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH  DJIEKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM |  pasjencHud. VccrnemoBaHue
JEMCTBHS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIbI




B33.PIMOI[€I>'ICTBI/I$I KaTylIKu ¢ TOKOM W MarHuTa OT CHJIbL
TOKa MW HaIlpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0JII Ha TPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JJIEKTPOJABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUH:
HCCIIeIOBAaHUE M3MCHEHHN 3Ha4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KM3HU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, JJIEKTPOJIBUraTEllb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKME SIBJIEHU S
Mexanuyeckoe JABWKEHHE. MarepuanbHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCUTEIBFHOCTh MEXAHHYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMOIHHEHHOE IBHKCHHE
###Par##HepaBHOMepHOE NMPSAMOJIMHENHOE TBUKEHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  MpHU

HCPaBHOMCPHOM ABHIKCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE

8.5
TIBUKCHHE
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHOMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 [Tepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopoctH. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPar###] [puHIATT CYTIEPITO3UITUU CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuia TPEHUS CKOJBXECHHUS,
513 CHJIa TPEHHS MTOKOs, IPYTHe BUABI TPEHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
Jewxenue  1uraner  Bokpyr  Comnma.  Ilepsas
815 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue maTepuanbHON TOUYKHU. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO TeNla C 3aKPEIUIEHHOU
847 ocblo BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsce cuiibt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 #H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PabGora cun T1sbkectw, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPruu u paboTbl
893 [lorennumaneHast dHeprus Tena, MOJAHATOTO  Haj
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPYKUHbI
5 #i##Par####Kunetnueckass  sHeprusa.  Teopema o
5.25 KMHETHYECKOW YHEPTUU
8.26 H#H##Par###3akoH cCoOXpaHeHUsT MEXaHHYECKOH SHEPTUN




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHel CKOPOCTH CKOJBKEHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JNBUKEHUHM O€3 HayallbHOM CKOpPOCTHU MYTH OTHOCSATCS
KaK psAd HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CuWlbl HOpPMaJIbHOTO JaBieHusa. OmnpeneneHue
KOdpUIIMEHTa TpPEHUs CKoJkkeHus. OmnpenencHue
KECTKOCTU TpyKuHbL. OmpeneneHue padOTbHl  CHUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tela IO
TOPU30HTANILHON MoBepxHOCTH. Ompernenenue padbOTHI
CUIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
UCIIONb30BAaHUEM  HEMOABM)KHOTO M IMOJABHXKHOTO

0JIOKOB

@u3nYEeCKUe SIBJICHUS B MPUPOJE: NMPUINBBI U OTJIUBBI,
nBkeHue TiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJOMETP, JATYUKH

IMOJIOKCHU, paCCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

. KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
9.2 Marematnueckuit u NIPY>KUHHBIN MasTHUKHU.
' [IpeBpaienue suepruu npu KojaedaTeIbHOM ABHKEHUN
0.3 3aryxatomue koneOanus. BwIHYyXaeHHBIE KOJeOaHUS.
' Pes3onanc
Mexannueckre BosIHbl. CBOMCTBa MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MonepeyHble BOJHBI. J[IvHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4YecKrue BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3Byk
[IpakTraeckue pabOTHI:
OnpeneneHnne 4YacTOTBl M HepUoAa  KoyeOaHWit
MaTeMaTHYeCKOTO MasTHHKA.
Onpenenenne 4YacTOTBl M HepuoAa  KoyeOaHWi
MPY>KUHHOTO MasiITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TepHoAa  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoaa KOJIcOaHui rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pyXUHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
LIyHAMH, X0
9.9 TexHuyeckue YCTpOMCTBa: 3XOJOT, UCIOJIb30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3J1EKTPOMArHUTHBIX BOJH

10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoga csera. CKOpPOCTh CBeETa.

' BonHoBEBIE CBOICTBA CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIIBHOTO TeneoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 neiicTBue BUJUMOTO, yIBTPaPHOIETOBOTO u
PEHTTE€HOBCKOTO U3ITy4YeHHUH

10.6 Texuuueckue ycTpoiicTBa: UCIIOJIb30BaHHe

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBETa
Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpakKeHUs
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TMIPEJIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JIunza. Xop jyyen B IMH3e
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJecKoIa
117 I'maz kak omnrtuyeckas cucrema. bIM30pykocTh u
' JTAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpaiabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUs.
###Par#H##113yuenue  XapakTepUCTHUK  M300pa)keHus
IpeaMeTa B IIOCKOM 3epKalie.
#H##Par####lccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJICHUsI CBETOBOrO Jiyda OT YIjla TaJeHUs Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###Par##H#lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
###Par##H#Onpenenenne  (OKYCHOTO PpacCTOSHUS U
ONITUYECKOM CUITBI COOMpArOIIel JTUH3BL.
#H#HPar#H##OnbITEl 10 pa3joKeHUIo Oeoro cBera B
CIIEKTD.
H#HHHPar###OnBITEI IO BOCHPHUSATHIO IBETA MPEIMETOB
IIpU UX HAOJIOICHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B npupoze: 3atMenus ConHua u
11.10 JlyHbl, 1IBETa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, MIEPUCKOTI,




(doToanmapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE SBJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHass MOAENIb aTroMa.
' Mogens aroma bopa
199 Hcnyckanue U morjoueHue cBera aToMoM. KBaHTHI
' JIuneiuaThie CIEKTPHI
12.3 PanmnoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue aromHoro sapa. HykinoHHas Monenb
' aToMHoro siapa. Mzotonsl
198 PaguoaktuBHble mpeBpameHus. llepuon mnomypacnazna
' ATOMHBIX sJIEP
s SnepHble peakuuu. 3aKOHbI COXPAHEHHUsS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
e Peakuuu cunresa u nenenus snep. Mcrounuku sHepruu
' CounHua u 3B€311
12.9 Snepnas osHepretuka. JleHcTBME  pagMOaKTUBHBIX
' W3ITYyYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGmtofneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY IyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B TPUPOJAE: ECTECTBEHHBIN
paznOaKTHBHBIHA ¢oH, KOCMHYECKHE Ty4H,
12.11 PaAMOaKTUBHOE U3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEHCTBHE PAJMOAKTUBHBIX W3JIyYEHUH Ha OpPraHU3M
YeJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyeckux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

BnaneHne OCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIHOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U SMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/IBI/I‘I€CKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJTIOIEHHsT TPaBWJI O€30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00OpYyIOBaHMS MO MHCTPYKIUHU, OMHCHIBATH XOJ
OTIBITA U 3AMMCHIBATh €0 PE3yIbTATHI, ((OPMYIHPOBATH BHIBOIDI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUMH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0  YCTAHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOMCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSTh UX JUIs

00BACHEHHS (1)H31/I‘ICCKI/IX IMpouecccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyallUd MpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH NPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a1ayH,
BBISIBIISATh HEAOCTAIOILIME JIaHHbIE, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC TaHHBIE,
IPOBOJUTH PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HA4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHE OMPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINGI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX MPUOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SBJIEHUH UM HeoOXoauMble (uU3NUecKue




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecreyeHHss O€30HMacHOCTH — NpHU
oOpamieHUn ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpele; MOHUMaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
Co31aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 MEXAHUWYECKMUE ABJIEHU S
11 Mexanunueckoe JaBmwkKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD IBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEia OT
BPEMEHU B CJIy4ae PAaBHOMEPHOTO MPSMOJIUHEHHOTO JTBUYKCHUSI:
13 xX(1)=x, +vut
['paduiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
NepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
2
Sylf) =vo, #i+ay* ;
2
dopmyIbl IS MPOEKIUU TEPEMENICHHS, NPOEKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSMOTHHEHHOM JBHIKECHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmku 3aBHCUMOCTH OT BpPEMEHH JIJISl TPOCKIUH YCKOPEHUS, MPOCKIIMH
CKOPOCTH, TPOEKIMK TEPEMEIIECHUsI, KOOPAMWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUN
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BEPTUKAIM (JBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxm 3aBucMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHS,




IOPOEKIMH CKOPOCTH M KOOPAMHATBI IpH CBOOOJHOM TaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHMUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia JIJ1sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CroxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHne nokos U TpeHue ckoabxkeHus. opmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heymnpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

My -5
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbce Tena — BekTopHast (pusmyueckasi BeIHUMHA.
D=mi

I/IMHy.TIBC cuCTeMEI Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHYISCKOM OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS. BBIYUCIICHUS IMOTEHIIHAIBLHOMN




OHCPIrum T€jia, IOAHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJTMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEIA.

dopmyna s BBIYMCIICHHS TaBJICHUS TBEPIOTO Tena:
F

P=—-

191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
' lMunpocratuyeckoe naBieHne BHYTPH KUIKOCTH.

@dopmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna A8 ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JeicTByIOIIEH Ha TeJ0, HOTrPYKEHHOE B )KUJIKOCTh WJIN ra3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Tena. [lnaBanue CYI0OB 1 BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MIEPUO/I KOJIEOaHU]:

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalienue >SHepruu Impu

KoJIe0aTeIbHOM JBUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOdOThl CHIIBI TPEHUS, CHIIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBHMKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUMl MaTeMaTHMYeCKOro MAasTHHKA; 4YacTOThl M Mepuoja
KOJICOAHUH TPY>KWUHHOT'O MAasTHUKA; MOMEHTAa CHJIBI, JCHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYTrOCTH TMpPH MOJBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpY:KEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaluu IpyKUHBI, YCKOPEHUs OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoaa
Kojie0aHu MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIIOBaHME HE3aBHUCUMOCTU IepHoja KoleOaHWH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue sA61eHUss 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHMBBI W OTIWUBBI, JABMXCHHUC IIJIAHCT Conue4yHon CUCTCEMBI,




PEaKTUBHOE IBM)KECHHE JKUBBIX OPraHU3MOB, PbIYarv B TEJIE YEIOBEKA, BIUSIHUE
aTMOC(EepHOrO JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmrarmuecst Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBuxenne dyactuil BemectBa. CBA3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudy3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacmpeHne u CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzpl Teronepeaayn: TeIONPOBOJHOCTh, KOHBEKIMS, U3TyYeHUE
HarpeBanme wu oxnaxkzaenue ten. KommdecTBO  TEmIoOTH. — YaenbHas
TEIJI0OEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIIOBBIX MpOIEccax. YPAaBHEHHE TEILIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce

210 UCTapeHus MW KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHas TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxnocTs BO3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. 3mMeHeHHe BHYTPEHHEW HHEpPruu IpHu

IJIaBJICHUU U KpUCTAJJIM3AallNN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuunst pabdots! TermoBbix Asuratencii. KI1/] reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMI0EMKOCTH METAIUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEIbHOMW TEIIOTHI
IJIAaBJIICHUS Jbja. lMccnenqoBaHWe M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUM XOJIOAHOW M

FOpSI‘I@fI BOJIbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIAPHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWuUIApbl, IPAMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpuzanus Tein. J[Ba BUa 3JIEeKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onektpuueckoe mnone. Hanpsxk€HHOCTh anekTpudyeckoro mnois. I[IpuHiun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudecknx 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC!

3.7 R =pl/S
38 3akon Oma jis yyactka snekrpuueckoi remu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOE coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKLIUH
313 MarauTHoe TmoOJI€ TOCTOSHHOT'O MarHura. B3amMoneldcTBHE NOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onebitel @apazes. SABnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsAKCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHUKA, IIJIOMIAAN €ro IMOIICPEYHOT0 CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JJISI CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHMU3MOB, MATHUTHOE T0JIe 3eMITH, Apeiid MOI0CoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETHUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), JEKTPUYECKUE
IPEIOXPAHUTENH, OSJICKTPOMArHHUT, OJJIEKTPOJBHUTATENIb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monenb cBeta. [IpsmMonuHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHUS CBETA
3.23 Hucnepcus cseta
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus coOOMparoIIe JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paKeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOJYYECHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIja MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenus 6 npupooe: 3atmenns Conanma w JIyHBI, 1BeTa Ted,
' ONTHUYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCT. Anbda-, Oera-, Tamma-usnydenus. Peakuuu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lranerapnas Mozenb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SACp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAJIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoiicmea: CEKTPOCKOI, WHANBUAYAIBHBINA HO3UMETP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinoHepHoe 00111eCcTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbINM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkunoHepHoe 00111eCcTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» duszuka: 7-i kacc: 0a30BbI YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotantoe [leprimkun .M., UBanos A.l. AkiinoHepHoe o0111eCcTBO
«M3narenscrBo «lIpocsemenue»

» ®usuka: 8- kacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-€ U3/IaHue,
nepepadotanHoe [leppiikun .M., UBanoB A.M. AkumoHepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»

» dusuka: 9-i kacc: 0a30BbIM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,



nepepadorannoe [leppimikua U.M., I'yrtauk E.M., Banos A.1. u np.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. bubmoreka [IOK
2. Poccuiickas Dnektponnas Lllkomna

3. O6pa3oBarenbHBINA TOpPTAN HA 0a3e UHTEPAKTUBHOM raTgopmbl Yun.Py
4. Caitr PELILY OI'D, CAAM I'MA, OUITN
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