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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepaibHOi padbouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YyYCHHS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlPEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHuUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpamMmma mo ¢Qusuke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM /ISl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, IMOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH H  (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIsl TOTY4CHHSI BHIBOJIOB.

[lemn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpaszoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®exaepanu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKAEHHONH pElICHUEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (IpoToKoa ot 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHUE HMHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA M (HOPMHUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIHM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThI M OKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAEep>KaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBLHOMN IeITeIbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 yaca B Hejnento), B 9 kinacce — 102 yaca (3 gaca B HeJeliO).

[Ipennaraemepiii B mporpaMmMe no ¢Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BHIOOP MPOBEICHMUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYaJIbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupolbl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. ®usunyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. M3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0Jbllle, 4eM OOJbIlle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBumwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEW M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue ~ sBimeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHue uHepuMH. 3aKOH MHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBI)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHJIA
TsokecTy. Cuila TsKecTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJEC U TEXHUKE.

Jemoncmpayuu.

HabmroieHue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEll.
CrnoxeHne cuil, HalpaBJICHHBIX 110 OJTHOW TIPSIMOIA.

Jlabopamopuvie pabomel u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIISI M TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (medopmanuu)
MPY>KUHBI OT IPUIIOKEHHOW CHJTBI.

1
2
3
4. HabOnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJCHCTBUM TEl.
5
6.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBKCHHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ;KUAKOCTEIl U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000si0ouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO T1ABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JAAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBienue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcClOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLIECH CUIIbI, IEHCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYyKEHHOW B
YKUJIKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHye 0THOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KVIACC

Pa3zneua 6. TeruioBbie iBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPTUu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONTPOBOJHOCTb, KOHBEKIUS, U3TyUYEHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruloBoro OanaHca. IlmaBiaenue w
OTBEpPJICBAHUE KPUCTALIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpa3oBanue u kouaeHcamus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.



Jemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaOlnronenne OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenune nuddysun.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3meHenue naBieHWS Ta3a MPU U3MEHEHHH 00bhEMa M HATPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTyPHI.

Buner Teronepenadm.

OxJnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienne kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TJIaBICHUH.
13.

Moeny TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnpITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJTOHE TIITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBHCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKe OT TeMIEepaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terronepeaayr U paboThl BHEITHUX CHJI.

HccnemoBanre SBICHUS TEIUIOOOMEHA TP CMEIIMBAHWUM XOJIOTHON M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IpHU
TeII000MeHE C HAarpeThiM METAJUTMUYECKUM LIHJITMHIAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCrnapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMJIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudyeckue ¥ MAarHUTHbIE SIBJICHUS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apSI0B U PACCTOSIHUS MEKY TEIAMH).



Onextpuyeckoe nose. Hanpsok€HHOCTh anekTpudeckoro mnoii. I[lpuHuun
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U T'a3ax.

Onekrpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHa.
DneKkTpudecKre ey U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HA4€HUE JJIS KU3HU Ha 3eMIie.
OneiT  Opcrena. MarauTHoe 1oJe  3JIEKTpudeckoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMK. [TpaBumno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus TeJl.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBHUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBHUE INEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. ['a30BbIN pasps.
. U3mepeHne cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIECKOro HAPSKEHUS BOJIBTMETPOM.
. Peocrar 1 marasuH COnpoOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumoaelicTBre MOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
OmnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne MOEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3Mepenune u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJU MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJJICTbHOM COCIMHEHUM
PE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pPE3UCTOpE.

HccnenoBanrie 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KII/] HarpeBarens.

HccnengoBanne MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
WN3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonrHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tperuii 3akon HeroTroHa.
[IpuHIMII CYTIEpPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J{Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe tena. 3mMeHenne ummyibea. IMITynbe chiibl. 3aKOH COXPAHEHHMS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbHas sHeprust cxaTou npyxunsl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HalnroneHue MexaHMuecKoro JBUXKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3Mepenne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHMUS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€jla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IIPU B3aMMOJICHCTBHH TET.

N3MeHeHune Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU IPU CBOOOTHOM TaJICHUU.
CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU ABUKEHUU Teja MO/ IeCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HaKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMNHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOJIBKEHUSI.

OmnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — koieOaHus.  BbpHyxzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koneOaHWil Ted MO NEWCTBHEM CHIbI TSHDKECTH M CHJIbI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpanenue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

I L T

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  (CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XO0J y4yer B pacCEeUBaIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n3o0pakeHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespateHus. [lepron nmomypacnana aTOMHBIX I€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYyYECHHU HA JKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBanue TPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJTh IPEAHA3HAYEH JJI1 CUCTEMATU3alUuu
U 0000IIeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUN JAHHOTO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMIINATIBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszela peaau3yercs
3a CuéT TOro, 4To OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIETOBaHUS (PU3NUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHMS BCEX MU3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOIO 00Iero oO0pa3oBaHUs HAIPaBICHO
Ha JOCTHM)KCHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynbrare n3ydenust GpuU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHus
y oOyuatoierocsi 0yayT c(popMUpOBaHbl CIEAYIOUIUE JIUYHOCTHBIE PE3ybTaThl B
4acTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

- MPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nUecKoil HayKu;

- LIEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHHM
busuKy;

- OCO3HAaHME BAXXHOCTH MOPAIbHO-3TUYECKUX NPHHLMIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHUSITHE 3CTETUUYECKHX KayecTB (PU3NYECKON HAayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HAHHME IIEHHOCTH (PU3NYECKOW HAayKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MUPA, OCHOBBI PAa3BUTHA TEXHOJIOTHM, BaXHEHIIEH COCTABIISIOLIECH
KYJIbTYDBI;

- pa3BUTHE HAy4yHOW JIHO0O3HATENBLHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTEIbHOCTH;

5) ¢opmupoBaHusi  KyJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO

0J1aromoJry4us:

- OCO3HAaHUE LEHHOCTH O0e30macHoro ooOpaza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpe, Ba)XXHOCTHM TpaBUil OE30MacHOrO0 TMOBEJACHUS Ha
TpaHCHOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U TEIJIOBBIM OOOpYAOBAaHHUEM B
JOMAIIHUX YCIIOBUSX;

- c(OpMHpPOBAHHOCTh HaBbIKa peQUIEKCHH, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTUBHOE YYacTH€ B pELIECHUU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0Opa30BaTeNbHON OpraHu3alMM, TOpoAa, Kpas) TEXHOJOTMYECKOW M COLMAIbHOU
HAIPABIEHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUM;



- MHTEPEC K MPAKTUIECKOMY M3YUEHUIO MPOdeCcCHid, CBSI3aHHBIX C (PU3UKOM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpUEHTAallMsl HAa TMPUMEHEHHE (UBUYECKUX 3HAHUU JUIsl pEIIeHUs 3a7ad B
00JIacTH  OKpY’Kalollle cpejbl, IUJIaHUPOBAHUS IIOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

- OCO3HaHHWE TJIO0ATHHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U MyTeH X
pelieHus;

8) ajanTanmum K M3MEHAIIUMCH YCJIOBHSM COHHUAIBHONW W NMPHPOIHOH

cpeabl:

- TOTPEOHOCTh BO B3aMMOJCHCTBUM IIPU BBIMIOJHEHUH HCCICIOBAaHUN U
MIPOEKTOB (PU3HUECKOMN HAMIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

- TIOBBIIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYIO
JESITEIbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHHUH, B TOM YHClIe (hOPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSAX;

- 0CO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

- TUTAaHUPOBAHUE CBOETO PA3BHUTHS B MPUOOPETECHUH HOBBIX (HHU3UUYCCKHUX
3HAHUM;

- CTpEeMJICHUE aHAJIM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

- OLIEHKAa CBOMX JCHUCTBUM C YYETOM BIMSHHUS Ha OKPYXAKOIIYK Cpexdy,
BO3MOJKHBIX TJIOOAIBHBIX TOCIICICTBHUI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMMmbl 1O (M3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbI MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC yUeOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

— BBIBISATH W  XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(s1BNIEHUN );

— yCTaHaBJIMBATh CYIIECCTBEHHBIN MPU3HAK KIACCH(PUKAIIMHA, OCHOBAHUS IS
0000IIeHHS U CPaBHEHMS,;



—  BBIIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;

— BBUIBJSITH TNPUYMHHO-CIICJCTBEHHBIC CBS3U MPH HM3YyUYECHUU (HU3HUECKUX
SBJICHMA M IIPOLIECCOB, J€JaTh BBIBOJbI C HCIIOJIb30BAHUEM JEIYKTUBHBIX U
UHIYKTUBHBIX  YMO3aKJIIOYEHWH, BBIJBUIaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bu3MYEeCKUX BEJIUYUH;

— CaMOCTOSITEJIbHO BBHIOMPATh CIOCO0 pelieHus: yueOHON (hU3nveckoil 3aaaun
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbCcKne 1eiiCTBUSA:

—  HCIIOJIB30BAaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUA HHCTPYMEHT ITI03HAHMS;

— IIPOBOJUTH II0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXHBIN
(du3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHHUE (PU3UUECKOTO SBICHMUS;

— OLIGHMBaTh Ha MNPUMEHMMOCTh U  JOCTOBEPHOCTh  HMH(OpPMAIHIO,
NIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

—  CaMOCTOSITENBHO (HOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI MO pE3yjbTaTaM
IIPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

— IPOTHO3UMPOBATh  BO3MOXKHOE  JajbHEiIIee  pa3BUTHE  (PU3HUECKUX
MPOLIECCOB, a TAaKXE BBIABUTATh NPEANOJOXKEHUS 00 WX pPa3BUTUM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanueii:

— TPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3allpoChl MPU MOUCKE U
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPEASIOKEHHON yueOHOH (hr3MUecKoit
3aJ1auu;

— aHaJu3MpOBaTh, CUCTEMATHU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

— CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMYy  IpEICTaBICHUS
uHGOpMAllMU W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOW Tpadukoil 1 nX KOMOMHAITUSMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

— B XOJIle OOCYXJeHHs yd4eOHOro marepuasna, pe3yiabTaToOB J1a0opaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHl MO CYHIECTBY OOCYKIAaeMOMl TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aro’KesIaTeILHOCTH OOIIEHUS;

— CONOCTAaBJIATH CBOU CY)KJICHHS C CYKIACHUSIMU JIPYTrUX YYaCTHUKOB JUANOra,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

— BBIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

— myOJUYHO MPENCTaBIATh PE3YJbTAThl BBHITOJIHEHHOIO (PU3UYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);



— TIOHMMATbh U HCMOJb30BaTh MPEUMYILECTBA KOMAaHAHONW ¥ MHIWBUIYaTBbHOM
palboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

— IPUHUMATH LIEJIM COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBHS IO
€€ MOCTWIKEHHUIO: pacHpelesaTh poJiM, OOCYXKIaTb IPOLECCHl U PE3YJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

— BBINOJHATH CBOIO YacTh padOThl, JOCTUTasl KAUECTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABJIICHUIO U KOOPAWHUPYS CBOU JIEHUCTBUS C JPYTMMH YJICHAMU
KOMaH/1bl;

— OILIGHMBaTh KAadeCTBO CBOETrO BKJIaJa B OOLIMI TPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

—  BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
pereHust GU3NIeCKUX 3HAaHUM;

— OpUEHTHPOBATHCA B  PA3IMYHBIX  TMOAXOJAaX  TMPUHATHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

—  CaMOCTOSITEIBHO COCTaBJIATH AJTOPUTM peIIeHUs (PU3UICCKON 3a1aud WM
IlaHa WCCIEIOBAHUA C YYETOM HMCIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIjlaracMbIe BAPUAHTHI PEIICHUH;

— Jienathb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

— J1aBaTh aJICKBaTHYIO OLIEHKY CUTYyaIlUH U MpeJjiarath riaH e€ N3MEHEHNUS,

— OOBSCHATH  NPUYUHBI  JOCTHXKEHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
NeSTEeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHS
(GU3UYECKOr0 HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIMX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJIbTATA 1IETU U YCIOBUSIM;

— CTaBUTH ce0S1 HA MECTO JPYTroro 4YeJIOBEeKa B XOJI€ CIOpa WM AUCKYCCUHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;

— TIpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU penieHur (PU3NYECKUX 3a/1a4u Ui B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE e TIPABO JPYIroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce peaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



— UCIIOJNB30BaTh MOHATHS: (HU3NIECKUE U XUMUYECKUE SBJICHHS, HAOIOICHIE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHHIBI (U3UYECKUX BEIUYWH, aTOM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUAKOE, ra3000pa3Hoe),
MEXaHUUYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKToOpHsi, paBHOJACHCTBYIOIIasl cuia, nedopmanus (ymnpyras, IIacTUYECKas),
HEBECOMOCTbh, COOOIIAIOIINUECS COCY/IbI;

— pasnuyath sBieHUs (nuddys3us, TEIIOBOE IABUKEHUE YACTHUI[ BEIIECTBA,
PaBHOMEPHOE JBUKECHHE, HEPABHOMEPHOE JBUKECHHUE, UHEPIIMS, B3aUMOJICHCTBUE
TEJl, paBHOBECHE TBEPABIX TEJN C 3aKPEIJIEHHOM OCBhIO BpaIllCHUs, Mepeaayda
JaBJeHUsl TBEPABIMU TEJNaMH, >KUJIKOCTSAMU W Ta3aMu, aTMoc(hepHOe NaBieHHE,
IJIaBaHWE TeJ, TMPEeBpalICHUS MEXaHWYECKOM DHEpruu) MO ONUCAHUI0 HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HUECKOe SIBJICHHUE;

— pacro3HaBaTh MPOSIBIICHHE  W3YyUYCHHBIX  (UBUYECKUX  SIBJICHHM B
OKpY’)KaloleM MHUpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBH>KCHUSI C PA3JIMUHBIMU CKOPOCTSIMH B KWUBOW M HEXKUBOW MPHUPOJE, IEUCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSIHUE aTMOCPEPHOTO JAABICHUS HA KUBOM
OpraHu3M, IIJIJaBaHUE PHIO, phUard B Tej€ YEJOBEKa, MPU ITOM NEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIACISITh CYIIECTBEHHBIE CBOICTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

— ONKCHIBaTh M3YYCHHBIE CBOMCTBA Tel M (DU3UYECKUE SBJICHUSI, HCTIONIB3YS
dbu3ndyeckue BeIWYUMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMS, ITyTh,
CKOPOCTb, CPEIHSIS CKOpPOCTb, CUJa YIPYTOCTH, CUJIa TSKECTHU, BEC Tela, Cuja
TpeHusi, AaBieHue (TBEPAOrO Teja, >KUJIKOCTH, Ta3a), BBITAIKUBAIOUIAs CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAas U OTEHI[MAIbHAs SHEPTHS ), IPU
ONMMCAHUM TPABHIIBHO TPAKTOBATh (DPU3MUECKUN CMBICIT HCIIOJIb3YEMBIX BEIIMYUH,
WX O0O03HAUYCHHUS U EAUHUIIBI (U3UYECKUX BEJIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

— XapaKTepu30BaTh CBOWCTBAa TeJ, (PU3NYECKHE SIBICHUS U TIPOIECCHI,
UCIIOJB3Yys MpaBUjia CI0XKEHUs1 Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (00Ka), «30J0TOe
MPAaBUJIO» MEXAaHHMKH, 3aKOH COXPaHEHUsS MEXaHUYECKOW DHEPruu, Npu STOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alHMCBhIBATh €ro MaTeMaTHYECKOe
BBIPAXKEHUE;

— OOBSICHATH (pU3MUECKUE SIBJICHUS, MPOIIECCH U CBOIMCTBA TEJ, B TOM YHCIIC H
B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISBISATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 NOTMYECKHX IIaroB



C onopoi Ha 1—2 u3y4yeHHBIX CBOMCTBA (PU3UUECKUX ABICHUN, (PU3NMUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

— pemaTh pacyETHbIC 3a7a4u B 1—2 MEHCTBUS, UCTIONB3YsI 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJOBHS 3a/ladyd
3alliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUUUHBI B (DOPMYJIBI U
IPOBOJNTH PAacU€Thl, HAXOJUTh CIIPABOYHBIE IaHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3UYECKOMN BETUUNHBI;

— pacmo3HaBaTh MpOOJEMBbI, KOTOPhIE MOXKHO pEIIUTh TMpPH OMOIIH
(bu3nYecKuX METOAOB, B OIMCAaHUU HCCIEAOBAHUSA BBIJCIATH IPOBEPSIEMOE
OpPEINoJIOKEHNE (TUNOTE3y), pa3iuyaTh M HHTEPIPETUPOBATh IOTYYEHHBIN
pe3yJbTaT, HAXOAUTh OLIMOKHU B XOJI€ OIbITA, 1€1aTh BHIBOJIBI 110 €T0 Pe3yIbTaTaM;

— TPOBOJUTH ONBITHI IO HAOIIOAECHUIO PU3NYECKUX SIBICHUN UM (GU3UUECKUX
CBOMCTB Tell: (OpPMYyJIUpPOBATH MPOBEPAEMBIC TMPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
bopMyIUpOBaTH BBIBOBI,

—  BBINOJHATH NPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tela, 00béEMa,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHWEM aHAJIOTOBBIX U LU(POBBIX IpUOOPOB,
3allMChIBaTh NOKa3aHUsl MPUOOPOB C yUETOM 3aJaHHOM aOCOIOTHOM MOrPEUIHOCTH
U3MEPEHUN;

— TPOBOJUTH HCCIIEIOBAHHE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUYUHBI OT
JIPYroil ¢ MCMOJIb30BAHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JBW)KYILErOoCsl Tella OT BPEMEHU IBW)KCHHUS TEJA, CHIIBI TPEHUS CKOJIBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CWJIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YAacTU Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUM ITUIaBaHUsI T€J, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKHUX BEJIMYMH B  BUJE
OpeJIOKEHHBIX Ta0nul U rpauKoB, JAenaTh BBIBOJABI 10 pe3yjbTaTam
VCCIICIOBAHNUS;

— TPOBOAUTH KOCBEHHbIE HW3MEpEHUs (PU3MUECKUX BEIUYHMH (IJIOTHOCTD
BEILIECTBA JKUJIKOCTM M TBEPIAOIO TeEJla, CHJIA TPEHUsI CKOJIBKEHHs, HAaBJICHUE
BO3/1yXa, BBITAIKMBAKOLIASA CUJA, JEHUCTBYIOIIAs Ha IOTPYKEHHOE B KUAKOCTH
TEI0, KOA(PPUIMEHT MOJE3HOro JEWCTBHUS MPOCTHIX MEXaHU3MOB), Cleays
OPEIIOKEHHOW  MHCTPYKIMHU: TMpPU  BBIMOJHEHHH  HU3MEPEHHH  coOupaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAYEHUE NCKOMOW BEJIMYMHBI,



— coOnroaaTh npaBuila TEXHUKH 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

— yKa3blBaTh MPHUHIMIBL JACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETp, JAWHAMOMETP, COOOINAIOIIMECS COCYIbI, OapoMeTp, phIvar,
ITOJBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTE;

— XapakTepu30BaTh MPUHIMIBI  JACHCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHUA (B TOM YHCIIE: MOIIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOKH HACOC, apEOMETp), HWCIOJIBb3ys 3HAHHWS O CBOWCTBax (DU3MYECKUX
SIBJICHUIA W HEOOXOANMbIC (PU3NIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

— TPUBOAMUTH MPUMEPHI (HAXOAUTHh MHPOPMALIUIO O MPUMEPaX ) MPAKTUUECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HM JJIA OOeCriedeHUs
0e30MacHOCTU TIPU OOpaIllEeHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHMS 37I0pOBbSi M COOJIOJICHUS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKPYKaIOIIEN CpeIE;

— OCYILIECTBIIAAT OTOOpP HMCTOYHUKOB HWH(popmanuu B MHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUI
U MyTEM CPABHEHMS PA3IUYHBIX HMCTOYHHUKOB BBIJCIATH MH(POpPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;

— HCTOJIb30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUN HAaydHO-TIOMYJISPHYIO
auTepaTypy (pu3znueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
NutepHer, BiageTh MNpuéMaMud KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIMu U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

— CcO03/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB WHGMOpMAIUU (HU3HUUECKOTO COJEPKaHUs, B TOM YHUCIE
nyOJIMYHO JIeJIaTh KPaTKHWE COOOIIECHUSI O pe3yJibTaTaX MPOEKTOB WM Y4EOHBIX
HCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh HW3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIIUECH;

— TIpU BBHITIOJIHEHUH YYEOHBIX TPOEKTOB M WCCIECIOBAHUN PaCIPEACISTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUH C IMOCTABICHHBIMU 3aJladyaMu, CJICAUTH 3a
BBLIITOJIHEHUEM IUIaHA NEHCTBUM, aAe€KBAaTHO OL€HMBATh COOCTBEHHBIM BKJIag B
JEATEeIbHOCTh  TPYIIbI, BBICTpPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
YUYUTBIBAsSE MHEHUE OKPYKAIOITHX.

K xonIy oOyuenus B 8 kjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHUIA:

— HCHOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IABUKECHHE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSl BEIIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe TeNa, HACBHIIIEHHBIH M HEHACBIIIEHHBIM map, BIAKHOCTh BO3AYXa,
TEMIEPATypa, BHYTPEHHSS DJHEPTUs, TEIJIOBOM JBUraTellb, 3JIEMEHTAPHBIN



ANEKTPUUYECKUN 3apsill, HJIEKTPUUECKOE TI0Jie, MNPOBOJHUKA U JAUIIEKTPHUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

— pa3nuyarh SBJICHHS (TEIUIOBOE pACIIMPEHHE M CXaTue, TeIionepeaaya,
TEIUIOBOE PpPAaBHOBECHE, CMAuYMBaHHWE, KaNWUISIPHBIE SBJICHUS, WCIIAPCHHUE,
KOHJICHCAIUs, IUIaBJIeHWe, KpucTaumm3auus  (OTBEpJEBaHUE),  KHUIICHUE,
Teronepeaaya (TErIoNnpoOBOIHOCTb, KOHBEKIIHUS, U3IYyYEHHUE), AICKTPU3AIUS Tel,
B3aUMOJICUCTBUE 3aPSIA0B, IEUCTBUS NEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AIICKTPOMArHuTHasE WHIYKIMS) 1O ONMHCAHMI0 MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

— pacro3HaBaTh IMPOSIBIICHHE  H3YyYCHHBIX  (U3HMYCCKUX  SBJICHHH B
OKpY)XKalollleM MHpe, B TOM 4YHucie (UBHMYCSCKHE SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KANWUISIPHBIC SIBIICHHUSI B MPUPOJIC, KPUCTAIIIBI B
npupojie, wusznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHEe pOCHI, TyMaHa, UHES, CHETa, dJICKTPUUECKUE SIBJICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE ToJie 3eMJIM, JApeid IOJFOCOB,
pOJIb MAarHUTHOTO TMOJA Ui KU3HU Ha 3€MJe, NOJSPHOE CHUSHUE, MPU STOM
MEePEBOJIUTh MPAKTUYECKYIO 3a7auyy B Y4e€OHYI0, BBIACIATh CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

— OIKMCHIBaTh M3yYCHHBIC CBOWCTBA TeNl U (PU3UYCCKHE SBIICHHS, HCIIOIB3YS
dbu3nyeckre BEIWMYMHBI (TeMImeparypa, BHYTPEHHSS DHEPrus, KOJUYECTBO
TEIUIOTHI, yJACNbHAsl TEIJIOEMKOCTh BEIIECTBA, YJeJbHAs TEIUIoTa IUIABJICHHUS,
yAelbHas TeIUIoTa NapooOpa3oBaHus, yjAelibHAas TEIoTa CropaHus TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEIbHAs
BJIAKHOCTh BO3/yXa, OJCKTPUUECKUM 3apsj, CUJIa TOKa, JJIEKTPUYECKOE
HanpsHKEHUE, CONMPOTUBJICHUE MPOBOJHUKA, YACILHOE COMPOTUBIICHUE BEIECTBA,
paboTa ¥ MOIIHOCTh DJJEKTPUUECKOTO TOKa), MPU ONHCAHUU MPABUIHHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCMOJIB3YEMbIX BEJIUYMH, OOO3HAUYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
GU3MYECKYI0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKu HM3yUEHHBIX
3aBUCHUMOCTEH (DM3UYCCKUX BEIIMUHH,

—  XapakTepu3oBaTh CBOWCTBa Tei, (PU3HMYECKHE SBJICHUS U IPOIIECCHI,
MCIOJIb3ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUH CTPOCHUS
BEILIECTBA, MPUHIIMI CYIEPIIO3UIMK ToJied (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHUs 3apsaa, 3akoH Oma a1t yyacTka 1enu, 3akon [[xoyns—JIeHia, 3akoH
COXpaHEHUs] DPHEPTHH, MPU STOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

—  OOBSACHATH (HU3WUYECKHE TPOIECChl M CBOWMCTBA T, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyallMld MNPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH



MIPUYHHHOCIICICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JIOTUYECKUX IIaroB ¢
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUM, (PU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

— pemiath pacy€THBIC 3a7a4u B 2—3 JACHCTBUS, UCIIONB3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBAIONIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBHUS 3aJauu
3aMKUChIBATh KPATKOE YCJOBHUE, BBIABIATH HEJOCTATOK JAHHBIX [IJISl pEHICHUS
3aJa4uM, BHIOMpaATh 3aKOHBI U (opmynbl, HeoOXoAWMBIE i €€ pelieHus,
MIPOBOJIUTH PACU€Thl U CPAaBHUBATH TMOJYUYCHHOE 3HAYCHUE (PU3NUECKON BEITMIUHBI
C U3BECTHBIMU JaHHBIMH;

— pacrno3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPU TMOMOIIH
bU3MYEeCKUX  METOJIOB, HUCIOJb3ys  OMUCAHUE HCCIEIOBAHUS,  BBIJCIATH
MPOBEPSAEMOE TPEAIOIOKEHNE, OLEHUBATh MPABWIBHOCTh IMOPSAJKA MPOBEACHUS
UCCIIEJIOBAHMUSI, 1€J1aTh BHIBOJIBI;

— TPOBOJUTH OMbITHI 110 HAOIIOACHUIO (PU3UYECKUX SIBICHUM WIH (PU3NYECKUX
CBOMCTB TeN (KamwUISpHBIE SBICHUS, 3aBUCUMOCThH JABJICHHMS BO3JyXa OT €ro
o0BEMa, TemIeparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HArpeBaHUsd IIpH
U3Iy4eHUH OT IIBeTa H3JIydaromiedl (IMOrJIOMIAroNIeii) MOBEPXHOCTH, CKOPOCTh
UCIApEHUsT BOJBI OT TEMIEPaTyphl >KUAKOCTH M IUIOMAAM €€ TMOBEPXHOCTH,
AIIEKTPU3AIUS TE U B3aUMOJICUCTBUE AIEKTPUUYECKUX 3apsioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIU3alldsl MATHUTHBIX MOJIEH NOCTOSSHHBIX MarHUTOB,
JIEWCTBUSL MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 2JICKTPOJBUTATEINS MMOCTOSTHHOTO TOKA): (POpMyIHMpOBaTh MpPOBEPsSEMbIE
MPEANOJIOKEHUS, COOMpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHMUS,
OMUCHIBATH XOJ1 OMbITa U (HOPMYJIMPOBATH BHIBOJIHI,

—  BBINOJIHATH MPSIMbIE U3MEPEHUSI TEMIEPATypPbl, OTHOCUTEIBLHON BIAXKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C KCIIOJH30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (DU3NYECKUX BEITUYMH, CPAaBHUBATH PE3YIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

— TPOBOJUTH HCCIICIOBAHHE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JPYrol ¢ KCTOJIb30BAHUEM TPSIMBIX H3MEPEHUM (3aBUCHUMOCTH COIMPOTUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOWAAU MOMNEPEYHOTO CEUEHHS U YACIBHOTO
CONPOTHUBJICHUSI BEILIECTBA MPOBOJHUKA, CUJIBI TOKA, UJYIIEr0 4Yepe3 MPOBOJIHUK,
OT HAaNpsHKEHUST Ha MOPOBOJIHUKE, WCCIEAOBAaHUE IOCJIEAOBATENBLHOTO U
napauieIbHOTO  COSAWHEHUM TMPOBOJHUKOB): IUIAHUPOBATh  HCCIIEIOBAHMUE,
coOMpaTh YCTAHOBKY W BBITIOJHSATH U3MEPEHUs], CIIEeysl MPEIOKCHHOMY ILIaHy,
(bUKCUpPOBATH PE3yNIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPa(HKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

— TMPOBOJIUTH KOCBEHHbIE M3MEpEHUs (U3MUECKUX BeTUYMH (yAesIbHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBIICHHE MPOBOJHMKA, paboTa U MOIIHOCTH



AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl TMpeAOKeHHON WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEITUYNHBL;

— co0J0/1aTh NpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
000pyOBaHUEM;

— XapakTepu30BaTh MPUHIMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha UX ONucaHus (B TOM 4YHCIE: CHUCTEMa
OTOIUICHUS JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETD,
CUETYMK  DJEKTPUYECKOM  DHEPrHH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (ITPUMEPHI), MIEKTPUUECKUE MPEIOXPAHUTENH,
AJIIEKTPOMArHUT, AJIEKTPOJBUTATEb TOCTOSHHOTO TOKA), HCIOJNB3YS 3HAHUS O
CBOMCTBax (pM3MUYECKUX ABJICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh TMPOCTbIE TEXHUYECKHUE YCTPOMCTBA W HW3MEPHUTEIbHBIC
npuOOpPEl TI0O CXeMaM M CXEMAaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETP, THUTPOMETp, JBUTATelb BHYTPEHHEr0  CTOpaHuf,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATb CXEMbl JJIEKTPUUECKHX  LEmed ¢
MOCJICIOBATEIbHBIM W TApaJlJICIbHBIM  COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETEN;

— TPUBOAMTH NPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICueHUs
0e30macHOCTU TIPU OOpaIlleHUHd C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

— OCYIIECTBISITh MOWUCK HWHGMOpManuu  (U3MUYECKOTO  COACpX aHHUS B
HHuTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUHN U MTyTEM CpaBHEHUS JOTIOTHUTEIBLHBIX
WCTOYHHUKOB BBIICTATH WH(OPMAIUIO, KOTOpAs SIBISETCS MPOTUBOPCUYUBOU HITH
MOKET ObITh HEJIOCTOBEPHOM;

— WCIIOJIb30BaTh TPHU BBIMIOJHEHWH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro COAepIKaHUs, CIIPABOYHBIE MaTE€pPHANIbI, PECYPChl CETU
WuTepHer, BnameTh NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

— CO371aBaThb COOCTBEHHBIE NHCHMEHHBIE M KpATKUE YCTHBIE COOOIICHMS,
00001mast nHGOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  YHCI€ MyOJNMYHO  TPEACTABISATH  PE3yJNbTaThl  MPOEKTHOW WU
WCCJIEIOBATENLCKON JEATETLHOCTH, TIPU 3TOM IPAaMOTHO MCTIOIB30BaTh U3yUEHHBIN
NMOHATUHHBIA  ammapar  Kypca  (M3UKH,  CONPOBOXAATh  BBICTYILJICHUE
MpE3CHTAILIUEN;

— TIpU BBINIOJIHEHUH YYEOHBIX TIPOCKTOB W WCCIEIOBAaHUN (U3HUECKUX
IPOLIECCOB  paclpenesaTb O0sf3aHHOCTM B TIpyHne B  COOTBETCTBUU C



IIOCTAaBJICHHLIMHU 3ajJadyaMH, CJICIUTh 3a BBINOJHEHHEM IIaHA JEUCTBHU H
KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKIJIAJl B JIEATEILHOCTh
TPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, POSIBIISIE TOTOBHOCTh
paszpemarh KOHMIUKTHI.

K xoHiy o0yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:

— HCHOJIb30BaTh TOHSTHUSA: CUCTEMa OTCcuéra, MaTepuajbHas TOYKa,
TPACKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUIECKOTO JABMKEHUS, Aehopmanus (yrnpyras,
MJIacTU4yeckas), TPEHHE, IIEHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Kku, MEeHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO, IEHTP THKECTH TBEPIOTO
Tella, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH()pa3ByK u
yIBTPa3BYK, JIEKTPOMArHUTHBIEC BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPhl MCIYCKAHUS W MOIJIOLIECHUS, alib(da,
0eTa- ¥ raMMa-u3IIy4deHus1, U30TOIIbI, SACPHAs YHEPTeTHKA,

— pasnuuarh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJIMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBM)KEHHE, CBOOOJHOE IIaJICHHE
TeJ, PABHOMEPHOE JBIKEHHUE MO OKPYKHOCTH, B3aMMOJICHCTBUE TEJI, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolI1e U BBIHYK/IEHHbIC KOJIEOaHus),
pPE30HAHC, BOJIHOBOE  JBIJKEHHE, OTpaXE€HUE  3ByKa, MPSMOJUHEHHOE
paclpoCTpaHEHUE, OTPAKCHUE M TMPEJIOMIICHHUE CBETAa, IOJHOE BHYTPEHHEE
OTPaXCHHE CBETA, PA3JIOKCHHE OEIIOr0 CBETa B CIIEKTP M CIIOKECHHE CIIEKTPAJIbHBIX
I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIYyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBJICHHUC,

— pacro3HaBaTh TMPOSBIICHHE  HW3YyYCHHBIX  (U3MYCCKUX  SBJICHHH B
OKpY’KarolieM Mupe (B TOM 4uciie (GU3UYCCKHE SBICHUS B MPUPOJAC: MPUIHUBBI U
OTJIUBBI, ABUXKeHUE TUIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JBUXKCHHUE KUBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >XMBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMHUYECKHUE
BOJIHBI, I[yHAMH, X0, IIBETa TEJ, ONTUYECKHUE SABJICHUS B MIPUPOJIE, OMOJIOrHMIECKOe
JEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO W3ITyYCHUH,
€CTECTBEHHBIN PaIMOAKTHBHBIA (OH, KOCMUYECKHE JIy4d, PaTA0aKTUBHOE
U3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaTUOAKTUBHBIX H3Jy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

— ONHUCHIBaTh M3YYCHHBIC CBOWCTBA Tel M (DU3UYECKUE SIBJICHUS, UCIOJIB3YS
dbu3nyeckue BEIWYUHBI (CpemHsIsT W MTHOBEHHas CKOpPOCTh Tejla IIpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEPEMENIEHUE, MyTh, YIIIOBAasl CKOPOCTb,
cuja TPEHHs, CUJIa yIPYroCTH, CHJIa TSIKECTH, YCKOPEHHE CBOOOJHOTO IMaJICHMUS,
BEC TeJla, UMITYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHMYeCKas pabdoTa W MOIIHOCTb,



NOTEHLIMAJIbHAs dJHEPrus Tela, MOJHATOTO HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHIMATIbHAST SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPrus, MOJHas
MEXaHUYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IIIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTelb IMPEJIOMIICHUS CpeAbl), MpU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
00O3HAUYEHUS W EOUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUTb (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO0 BEJTMUUHY C APYTUMHU BEIMYMHAMHU, CTPOUTD
rpaKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

— XapakTepu3oBaTb CBOMCTBa TeJl, (PU3MYECKUE SIBICHHUA U IIPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHMSI, PUHIUI
CYNEpHO3UIIMA CHUJI, IPUHLUII OTHOCUTENbHOCTH ['amunes, 3akoHsl HbroToHa,
3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOHbI OTPAXKEHHS U MPEIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsIOBOTO U MACCOBOTO YHCEIN MPH SISPHBIX PEAKIHSIX, MPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

— OOBACHATH (PU3NYECKUE TMPOIECCHl M CBOWCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHTyalliii TMPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTMUECKUX IIAaroB
C omopodl Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemrath pacu€THbIE 3a/1aUd (OMUPAIONTUECS HA CUCTEMY U3 2—3 ypaBHEHUIA),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3UUECKHUE BETMYMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIISATH HEJOCTAIOIIHNE
WM U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIs
pellieHus, MPOBOAUTH PACUEThl M OLIEHHWBATH PEATUCTUYHOCTh MOJIYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

— pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TMPH MTOMOIIH
Gu3MYeCKUX  METOAOB, WCIONB3YysS ONHCAHWE HCCICNOBAaHUS,  BBIICTATH
IpOBEPSIEMOE TPEATONOKEHNE, OIEHUBATh MPABUIBHOCTH TMOPSIIKA MPOBEICHUS
WCCIICIOBAHMsI, JIeNaTh BBIBOJABI, HHTEPIPETUPOBATh PE3yNbTaThl HAONIOACHUN U
OTIBITOB;

— TIPOBOJIUTH OMBITHI IO HAOTIOJEHUIO (PU3UUECKUX SIBJICHUIN WM (U3UIECKUX
CBOMCTB TeN (M3yueHue BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXPAaHEHHUS SHEPIHUH,
3aBHCHMOCThH TIepHoAa KOJeOaHUN MPYKUHHOTO MasTHHKA OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
OpsIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3lioKeHHe Oeoro cBeTa B CIIEKT,
U3y4eHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHs
npeaMera B cOOMparolled JMH3€, HaONIOJEHHWE CIUIOIIHBIX M JIMHEMYaThIX
CHEKTPOB H3JIyYEHHUs): CaMOCTOSITEIbBHO COOMpPATh YCTAaHOBKY M3 HM30BITOUYHOTO



Habopa 000py0BaHMs, OMUCHIBATH X0/l OTBITA M €T0 PE3yJbTaThl, (POPMYIUPOBATH
BEIBOJIBL;

— TPOBOAUTH MPHU HEOOXOIWMOCTH CEPHUIO MPSAMBIX W3MEpPEHUH, Ompenenss
CpelHee 3HaueHUE M3MepsAeMOil BennuuHbI ((POKYyCHOE paccTOsHUE COOHparoieit
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

— TPOBOJIUTH HCCIEJOBAaHUE 3aBUCUMOCTEH  (DU3MYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBIDKEHWU 0€3 HavYallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEMaTUYECKOr0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETA
OT yrja MaJeHus M yria MOpeJOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAHKUE, CAMOCTOATENILHO COOMpPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYeHHOUW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

— TMPOBOJUTH KOCBEHHbIC HU3MEPEHUS] (PUIMYECKUX BEJIUYUH (CpeaHss
CKOpPOCTh U YCKOPEHHE Tella MpPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE
CBOOOJTHOTO TMaJIeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4eckas paboTa W  MOIIHOCTh, 4YacToTa W TMepuoj, KoJieOaHui
MaTEMaTUYECKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa coOMparouei
JUH3bI,  PAJAMOAKTUBHBIA  (OH):  MIAHUpPOBaTh  HU3MEPEHHs, CcoOHMpaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBITIOJHATH U3MEPEHHUSI, CIIEIYSI MPEII0KEHHON
WHCTPYKIIMHM, BBIUMCISATH 3HAYCHHE BEJIMYMHBI M aHAIM3UPOBATH TMOJYyYCHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

— coOJ01aTh MpaBWIIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1adopaTopHbIM
o0opy10BaHUEM;

— pa3nuyaTb OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3HUECKUX MOJEIIEH:
MaTepuaibHas TOUYKa, a0COIIOTHO TBEPJOE TEIO0, TOUEUHBIM UCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHAasi MOJIEh aTOMa, HyKJIOHHAsI MOJIeJIhb aTOMHOTO SI/Ipa;

— XapaKkTepu30BaTh TMPUHIIMIBI  JCUCTBUS  HM3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOW Ha MX OMHMCAHMS (B TOM YHUCIE: COUIAOMETP,
JATYUKH TOJIOKEHHUS, PACCTOSIHUSA U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOII,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETP, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUA U
HEe00XoaUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbl U CXEMATHUYHBIE PUCYHKH HM3yUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peleHn y4eOHO-IIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKajie U COOMparollei JTUH3E;

— TPUBOAWTH MPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O MPUMEPaX ) MPAKTUIECKOTO
UCIONB30BaHUsl (PU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU U OOecreueHus



0e30MmacHOCTH TpHu oOpalleHuu ¢ MpuOOpaMHU M TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHUsI 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPYKaIoLIEN CpeIE;

— OCYIIECTBIATh MOUCK HH(poOpMauuu  (U3NYECKOTO  COAEpX aHUS B
HHTepHeTe, caMOCTOATENBHO (POPMYIUPYsT MOUCKOBBIM 3ampoc, HaXOAUTh IyTH
OIIpeNENICHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWI U JTOTIOJHUTENbHBIX UCTOUYHUKOB;

— HCHOJb30BaTh MPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUIl HAYYHO-MOMYJSIPHYIO
auTepaTtypy (pu3mMdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHer, BnaxeTe NpUEMaMHU KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

— CO03/1aBaTb COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJAEPkKaHUS, IMyOJIHYHO
NPEACTABIIATh PE3YJNbTaThl MPOEKTHOW WIIM HMCCIENO0BATEIbCKON JESITENIbHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh M3YYEHHBIA NOHATUWHBIN anIapaT u3y4acMoro
paszgena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpEe3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoze 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/]T MO3HAHUS 2 1 bubmorera [JOK
’ ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ’ | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 MexaHn4ecKoe ABUKEHHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHe 3apsiabl. 3apsHKeHHbBIE Tea 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o bub OK
1.2 B3aunmonelicTBue Te 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 Mexanuudeckue kKojieda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbIC IBJIECHUS
bu6mmorexa [IOK
4.1 3aKoHBI pacOpOCTPaHEHUS CBETA 6 2
pactpoctp https://m.edsoo.ru/7f41a4a6




bu6mmoreka [IOK

4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E IBJIEHUSA
bubmuorexa [JOK
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 slnepHbie peaxiui 7 I ! https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
’ Kypca ¢pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
Ne Jara
Tema ypoka Kountp. Ip. duaexkTponnbie LHOP
Ypoka Bcero U3YYEeHUS
padoTsl  padoThI
| ®u3nka — Hayka o Inpupoe. SIBieHus IpupoabL. |
DU3NYECKUE SABIICHUS
) MexaHunyeckue, TEII0OBbIe, IEKTPUUECKUE, 1
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 ®u3nuecKue BEIMUYUHbBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepeHue teMieparypsl Ipu
4 ITIOMOIIM KUJKOCTHOTO TEPMOMETpA U AATUMKa 1 1
TeMmeparypbl"”
Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU U3Y4alOT
. bubnuoreka [{OK
5 npuponay. EcrecTBeHHOHAYy4YHBIN METOT TO3HAHUA. 1
. . https://m.edsoo.ru/ff09f72a
Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEeH
VYpok-uccnenosanue "IIpoBepka runoTesbl: 1aabHOCTh
6 oJIETA IAPHUKA, MYIIEHHOIO0 TOPU30HTAIIBHO, TEM 1 1
Oosblie, yeM OoJblIe BHICOTA ITycKa"
7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIIHNE | bubmuorexa [IOK
JHUCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
but6mmorexa [IOK
8 JIBr>xeHue 4acTHIl BEISCTBA 1
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanne «OMNbITHI 110 HAOIIOICHUIO 1 |
TEIJIOBOTO PACUIMPEHUS Ta30B)
10 ArperatHble COCTOSIHHS BEIIECTBA 1
B3anMocBs3p Mex 1y CBOWCTBaMU BELIECTB B Pa3HBIX
but6mmoreka [IOK
11 arperaTHbeIX COCTOSTHUSAX U UX aTOMHOMOJIEKYJISIPHBIM 1

crpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

https://m.edsoo.ru/ff0a0378




12 Mexanundeckoe JBr>xeHue. PaBHomepHoe u bubnuorexa [IOK
HEPAaBHOMEPHOE IBIKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnmnoreka HOK
13 Cropocte. Eammitet ckopoct https://m.edsof)l.ru/fan079c
14 Pacuer nyt ¥ BpeMEeHM IBUKCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. 3akon unepiuu. BzaumoeiicTBue Tenn Kak bubnmnoreka HOK
MPUYNHA U3MEHEHUS CKOPOCTHU JIBUKEHUS TET https://m.edsoo.ru/ff0a0c10
16 [TnotHoCcTh BemecTBa. PacueT macchl 1 06beMa Tena 1o bubmmoreka [JOK
€ro IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Ha"60paT0pHasI pabota «OrnpenercHue MIOTHOCTH
TBEPIOTO TEJIA»
18 Pemenue 3anau no teme "IlnoTHoCTh BemecTa” ﬁggg;ff:;;gﬁ/lﬁmalmc
19 Cuiia Kak XxapakTepucTUKa B3aumoiericTBus Ten. Cuna
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH
20 pacTsokeHus (aedopmariin) NpyKUHbI OT MPHIIOKEHHOM
CUJIBD)
21 Asnenue Tarorenus. Cuna TSHKECTH
2 CBs13p MEXly CHIION TSKECTH U Maccoi Tena. Bec Tena. bubmuorexa [IOK
Pemenue 3amay mo reme "Cuita Tsoxecti" https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha JpyTux IulaHerax. Pusndyeckue bu6muoreka [JOK
XapaKTEPUCTHUKHU ILIAHET https://m.edsoo.ru/ff0al1502
bu6muoreka [IOK
24 Hswepetine cit. JliamomeTp https://m.edsogru/fanl 8cc
bubmuoreka [JOK
25 Bec rena. Hepecomocts https://m.edsogru/fanl778
26 CnoxxeHue IByX CHUJI, HallPaBJIEHHBIX 110 OJTHON IPSIMOM. bubnmoreka [JOK




PaBHOelicTBYIOIIAs CHIT

https://m.edsoo.ru/ff0ala70

27 Pemrenue 3ampau no reme "PaBHonelicTByromast cui”

73 Tpenue ckoybXeHUs U TpeHUE TOKoA. TpeHue B bubnmnoreka HOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «l3yueHue 3aBUCUMOCTH CUIIbI

29 TPEHUS CKOJIbKEHUS OT CHUJIbI IABJIICHHS U XapakTepa bubmmorexa LIOK

. https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpenienieHre paBHOAECHCTBYOIIEH
CHUJIBI
Pemenwue 3amaq mo Temam: «Bec Tenay, «'padudeckoe

31 n3o0paxenue cuimy, «Cuiibly, «PaBHOACHCTBYIOMIAS bubnuorexa [IOK

https://m.edsoo.ru/ff0alde0
CHII»
KonTponbnas pabota no Temam: «MexaHuueckoe
32 JBHKECHHUEY, «Macca, IJIOTHOCThY, «Bec Tenay,
«['padpuueckoe m3o0pakenne cmny, «CHIbDy

33 JaBnenue. CriocoObl yMEHbBIIICHUS M YBETHUCHUS bubnuoreka [IOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT bubnuorexa [JOK
00BbéMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
[lepenaua naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMU U bubnmnorexa [JOK

35 razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B *KUAKOCTH U ra3e, BbI3BAHHOE JIEUCTBUEM bubnuoteka [JOK
CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «JlaBieHre B )KUJIKOCTH U Tas3e. but6mmoreka [IOK
3akoHn [lackansy https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK

38 | Coobmarompiccs cocymst https://m.edsoo.ru/ff0a2970

39 I'mpapaBnuueckuit mpecc bubmorexa [OK

https://m.edsoo.ru/ff0a3136




40

Manowmetpsl. [TopuiHeBOM )KUAKOCTHBINA HAcOC

AtMmocdepa 3emnun. [IpruanHbI CyIIECTBOBAHHMS
BO3JIYIITHOM 000JI09KH 3eMiId. 3aBUCUMOCTh

bubnunoreka LIOK

4 aTMOC(EpPHOTO JIaBJICHUsI OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2b5a
Mops
bubnunoreka LIOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue hitps://m.cdsoo.ru/ff0a2bSa
43 N3mepenune armocdepHoro aaBiieHus. OmbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(EPHOTO JIABJICHHS OT BBICOTHI HaJT bubnnorexa [JOK
YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocepHoe gaBieHue Ha bubnnoreka [JOK
Ppa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme "AtmochepHoe nasieHue"
47 JleficTBHE KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX bubnmnorexa [JOK
Teno. ApxuMe0Ba CHiIa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenre BEITATKUBAIOIIEH
48 CWJIBIL, ACMCTBYIONIEH Ha TEIO, MOTPYKEHHOE B brbmmorexa [TOK
https://m.edsoo.ru/ff0a33fc
AKHUIKOCTHY»
Jlaboparopnas pabota no teme «lccnenoBanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00bhEMa bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TEJIa)
but6mmorekxa [IOK
30 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa
51 WJIA KOHCTPYUPOBAHUE JIOJIKU U OIIpEAEIICHUE €€
Ipy30M0bEMHOCTH"
50 Pemenue 3amau mo remam: «IlnaBanue cyoB. bubnmnorexa [JOK

BosnyxomnnaBanue», «/laBieHrue TBEpAbIX TET,

https://m.edsoo.ru/ff0a3654




X(H,I[KOCTGﬁ U 1ra3oB»

bubnunoreka LIOK
53 Mexanmieckas pabora https:/m.edsoo.ru/ff0a3f82
bu6nmmoreka [IOK
>4 | Mommocts. Emrumter MomrocTy https://m.edsoo.ru/ff0a3f82
55 VYpoxk-uccienoanue "Pacuétr MOLIHOCTH, pa3BUBAEMOM |
MpHY MOBEME IO JIeCTHUIIE"
56 [Ipocteie Mexanu3msl. Peryar. PaBHOBecue cuil Ha
pbluare
KonTponbHas padota no teme «JlaBieHue TBepbIX Tell,
57 KHJIKOCTEH U ra3oBy» / Beepoccuiickast mpoBepodHas
pabora
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme
58 «/laBieHue TBEPABIX TEN, JKUIKOCTEH U Ta30B» / Bubmiorexa OK
. https://m.edsoo.ru/ffO0adffe
Bcepoccuiickast mpoBepouHas paboTa
59 Poruaru B TexHuke, 61Ty M ipupojie. JlabopaTopHas 0.5 bubmmnoreka HOK
pabota «/ccieoBaHue yCIOBUM paBHOBECHs phlyara https://m.edsoo.ru/ff0a478e
60 Pemenue 3agad nmo reme «Y clioBUSI paBHOBECUS bubnuorexa [JOK
pberyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBUS MEXaHU3MA.
61 Jlaboparopnast padora «3mepenne KII1/ HakmoHHOM 0.5
IIJIOCKOCTH
" " bubmuorexa [IOK
62 Pemenue 3amaq mo teme "Pabora, momuocts, KIT/] hitps://m.cdsoo.ru/ff0adcds
63 Mexannueckas sHeprus. Kunernueckas u bubmuorexa [IOK
MMOTEHIIMAIbHAs SHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
65 VYPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIbHOE 1




onpe/ielICHUE N3MEHEHHSI KHHETUUECKOU 1
HOTCHHH&HLHOﬁ 3HepI‘I/II/I HpI/I CKaThbIBaAHHUH TCJIA I10
HAKJIOHHOM IIOCKOCTH"

KontposbHas padota mo teme «Pabora 1 MOIIHOCTb.

06 OHeprus» !
67 PesepHsblil ypok. Pabora ¢ Tekctamu 1o Teme | Bu6mmotexa [JOK
"MexaHnueckoe aBmxeHue" https://m.edsoo.ru/ff0adec6
68 PesepeHslii ypok. Pabora ¢ Tekctamu o Teme "Pabora. |
MouHocTb. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoanyecTBo 4acoB

Ne Tema ypoka Beero K/p Tp/p Hara Daexrponnbie LHOP

| OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX 1 BuGorexa LIOK hitps://m.edsoo.ru/ff0a5256
ONBITHBIE TOATBEPKIACHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJI 1

3 Mogenu TBEPLOrO, KHUAKOTO H ra3000pasHOro CoCTOAHHHA 1 bubnnoreka L{OK https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBbsicHEeHHEe CBOWCTB TBEPIOTO, KHUJIKOTO M ra3000pa3HOTro

4 | COCTOSIHUM BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO- 1
KUHETUYECKOU TeOpUH
Kpucrammmueckue n amop¢HbIe Tena 1 bubnuoreka L{OK https://m.edsoo.ru/ff0a5800
CmaunBaHue U KanWJUIsIpHOCTh. [loBepXHOCTHOE HATsHKEHUE 1 bubnuoreka L{OK https://m.edsoo.ru/ff0a5530
TemioBoe paciIupeHue u cxatue 1 bubnnoreka [{OK https://m.edsoo.ru/ff0a5a26

g Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILIOBOTO 1
JBUKEHUSI YaCTHUIL

9 | Buyrpennsis aHeprus. Crioco0bl U3BMEHEHUs BHYTPEHHEN 3Heprun 1 bubnnoreka [{OK https://m.edsoo.ru/ff0a5c60

10 Bupae! Ternnonepenayn 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a6412

11 YPOVK-KOH(i)epeHHI/IH "[IpakTHUecKO€ UCTIOIB30BAHNUE TETIIIOBBIX 1 | Bu6miorexa LOK hitps://m.cdsoo.ru/f0a65¢0
CBOICTB BEILIECTB U MAaTEpPUAJIOB B IEJISIX dHEprocOepexeHus "

12 | KommdecTBO TETUIOTHL. Y aeiabHAs TETII0EMKOCTh 1 bu6mmorteka LIOK https://m.edsoo.ru/ff0a6976

13 YpaBHeHue TerioBoro 6ananca. Termioo0MeH U TEeIIoBoe | Butmotexa LIOK hitps://m.edsoo.ru/ff0a7088
paBHOBecCHE

14 JlaGoparopras pabora "HcineHOBaHHi ﬂBHerm renoobmena 1 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a6a98
MIPU CMEIIMBAHUHN XOJIOJTHON U TOPSYEH BOIBI

1 Pacuer konuuecTBa TEMIOTHI, HEOOXOAMMOTO IS HATPEBAHUS 1
TeJa ¥ BBIICTSIEMOTO UM MPU OXJIAXKICHUH

16 Ha6opaT0}?Haﬂ pabota "Onpenenenue yaenbHONH TETIOEMKOCTH | | BuGiorexa LIOK hitps://m.edsoo.ru/ff0a6bb
BELIECTBA

17 | DOneprus TorumBa. Y 1eabHas TEIJIOTa CTOPAHUS 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBEPACBAHUC KPUCTAINIMYECCKUX TECII. yI[CJ'II)HaH

18 bu6mmoreka LIOK https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas pabota "OnpeneneHre yaenbHON TETIOTH

19 patop p” P Y bubnnorexa IHOK https://m.edsoo.ru/ff0a72fe
TIJIaBJICHUS JIbIa

20 | ITapooOpa3oBanue u koHaeHcauus. Mcnapenue bubmmoreka LIOK https:/m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas TemioTa mapooOpa3oBaHus M KOHJICHCAIIHH.

21 POOLP bu6mmoreka LIOK https://m.edsoo.ru/ff0a786¢
3aBUCHMOCTH TEMIIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO JIaBJICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas padota "Onpenenenue

22 . IR patop "p P bubmuoreka I{OK https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3AyXa

23 | Pemenwue 3a/1a4 Ha OMpe/ielieHre BIaKHOCTH BO3TyXa

24 [MpuHnMTBL paboTHI TeTUIOBHIX ABHraTeneii. [lapoas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs
KIIJI TermoBoro asuratesis. TerioBble ABUTaTeIu 1 3alIUTa

25 A o bu6mmoteka LIOK https://m.edsoo.ru/ff0a7c7c
OKPY>KaIOIIEH CpeIbl

26 3aK0H COXpaHEHUs U IIPEBPAILICHHUS SHEPTUHU B TEIJIOBBIX
npoiieccax
IToaroroBka K KOHTPOJILHOM padote o TeMe "TermioBnie

27 p p . " bu6mmoreka LIOK https://m.edsoo.ru/ff0a83f2
sBIeHus. VI3MeHeHne arperaTHbIX COCTOSIHUI BelecTBa
KontponbHas pabota o teme "TemnoBbie siBacHus. M3meHnenue

28 P P . ; bu6mmoreka [IOK https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSITHUH BEIIECTBA

29 | DnexTtpu3aius Ten. J[Ba poaa 3MEeKTPHUUECKHUX 3apsiioB

30 VYpok-uccienoBanue "OnekTpu3anus TeJl UHAYKIKUEN U Ipu
COTMPUKOCHOBEHUN"

31 BsaumopeiicTBUE 3apsKeHHBIX Tell. 3akoH Kynona bubnmoreka [{OK https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nosie. HampspkeHHOCTD 3JIEKTPUYECKOTO MMOJIS.

32 P P pv bubnmoreka [{OK https://m.edsoo.ru/ff0a8a0a
[MpuHIMT Cyneprno3uiuu MEKTPUIECKUX ToJei

3 Hocurenu s5mekTpuyeckux 3apsaaoB. DJIEeMEHTAPHBIN 3apsil.
Ctpoenue aToma
[TpoBOTHUKY U JUAJICKTPUKHU. 3aKOH COXPAHCHHS JIEKTPUUECKOTO

34 P P P P bubmuoreka I{OK https://m.edsoo.ru/ff0a8ef6

3apsna




35 PemeHue 3aa4 Ha IPUMEHEHUE CBOMCTB AJIEKTPUUECKUX 3apsi0B bubnmuoteka [{OK https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKUH TOK, YCIIOBUS €r0 CyLIeCTBOBaHUA. VIcTOUHMKH Bu6morexa LIOK https/m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA

37 | JlelcTBHS NEKTPUUECKOTO TOKA bu6mmoreka LIOK https://m.edsoo.ru/ff0a96b2

18 VYpoxk-uccienoanue "JleiicTBHE JIEKTPUUECKOTO MOJIS Ha |
MIPOBOJHUKYU U JUAIEKTPUKHU"

39  DnexkTpuYecKui TOK B METaUIaxX, KUAKOCTIX U razax bubnmoreka [{OK https://m.edsoo.ru/ff0a9838

40 | DnexkTpuueckas Lenb U €€ COCTaBHbIC YaCTH

41 Chwnatoka. Jlabopatopias pabora "Hsmeperiie it peryaupoarie 0.5 Bu6miorexa LIOK https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA

42 ?neKTquecxoe Hanpsokenue. BonetMmetp. JlaGopaTopHas paborta 0.5 BuGorexa LOK hitps:/m.edsoo.ru/ff0a0¢ 14

W3mepenue u perynupoBaHue HANpsKEHUs"

43 ConpoTuBiIeHHE MTPOBOAHHUKA. Y IEIBHOE COMTPOTUBIICHHE BuGmorexa LIOK hitps://m.edsoo.ru/ff0aa738
BeIIeCTBa
JlaGopaTtopHast pabota "3aBUCUMOCTH JIEKTPHUIECKOTO

44 | compoTHUBIEHUS MIPOBOJIHUAKA OT €r0 JTMHBI, TIIOMIATH 1 bubnuoteka [{OK https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus: U MaTepuana”

45 3aBUCUMOCTH CUJIBI TOKA OT HampshKeHHsl. 3akoH OMa Jisl yyacTka Butorexa LIOK hitps://m.edsoo.ru/ff0aadda
1enu
JlaboparopHas paboTta "HccrnenoBanue 3aBUCIMOCTH CHIIBI TOKA,

46 = uayuiero 4yepes pe3sucTop, OT CONPOTUBIICHUS PE3UCTOpa U 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pesucrope”

47 | TlocnmemoBaTeNbHOE U MapalIeTbHOE COSTUHEHUSI IIPOBOIHUKOB
JlaboparopHnas pabota "IIpoBepka npaBuiia ClIOKEHUS

48 | HanpspKEHUU MPHU MOCIET0BATEIIBHOM COEAMHEHHUH IBYX 1 bubnmuoteka [{OK https://m.edsoo.ru/ff0aaa58
pe3uctopon"

49 Jlaopatopuas padora "Tlposepica HpaBI/{'JI @ JUDL CHUIBL TOKA TP 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0aadle
napajuieIbHOM COEIMHEHUU PE3UCTOPOB

50 Pemenne 3amau Ha mpumeHeHue 3akoHa Oma 11 pa3IugHOTO Butorexa LOK hitps:/m.edsoo.ru/ff0aaf8a

COCAUHCHUA ITPOBOAHHUKOB




51 Pabora u MOIIHOCTB IIEKTPUIECKOTO ToKa. 3akoH J[xoymsa-Jlenma bu6mmoreka LIOK https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue pabOThl M MOIITHOCTH

52 | 1 bubnuorexa IHOK https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNEeKTpUYECKHE LENU U MOTPEeOUTENN IEKTPUIECKON IHEPTHH B

53 bubmuoreka I{OK https://m.edsoo.ru/ff0ab660
obITy. KOopoTkoe 3aMbikaHue

54 | IlocTossHHBIC MarduThl, KX B3aNMOJICHCTBHE

55  VYpoxk-uccnenpoBanue "M3yuenue nosieu mnocToOSHHbIX MarHuToB" 1 bubnmoreka [{OK https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MarHuTHoe noJie 3eMJId U €ro 3Ha4eHue It

56 bu6mmoreka LIOK https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emJie
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUUECKUE

57  3apsabl. 3apsHKEHHBIE Tella U UX B3auMoiecTBus. [locTossHHbBIN bubnuoteka L{OK https://m.edsoo.ru/ffO0abd2c
SJIEKTPUYECKUM TOK"
KonTtponpsHast pabota o Teme "DIeKTpUIECKHE 3apsiIbl.

58 | 3apsukeHHBIC TeNla U UX B3auMoeicTBus. [locTosTHHBII bubnmoreka [{OK https://m.edsoo.ru/ffO0abea8
anekTpuueckuii Tok" / Beepoccuiickas mpoepouyHast pabora
PesepHbIii ypok. Pabora ¢ Tekctamu o teme "llocTossHHBIN

59 P ypu " . bu6mmoreka [IOK https://m.edsoo.ru/ff0acdc6
anekTpudeckuil Tok" / Beepoccuiickas nmpoBepodHasi pabota
OneIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA

60 p p bu6nmoreka LIOK https://m.edsoo.ru/ff0ac1d2
MarauTtHoe 1moJse KaTyImKd ¢ TOKOM
[IpuMeHeHne >eKTPOMarHiuTOB B TeXHUKe. JlabopaTopHas pabota

61 P . P PaTOpHai p " 0.5 bu6mmoreka IIOK https://m.edsoo.ru/ff0ac74a

N3ydeHue neicTBUsI MArHUTHOTO TTOJISl HA TIPOBOHUK C TOKOM

DIIEKTpOABUTATENb MIOCTOSSHHOTO TOKA. VMcnonb3oBanue
ANEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U Ha

62 P 3’ P bu6mmoreka IIOK https://m.edsoo.ru/ff0ac86¢
tpancnopre. JlabopatopHuas pabora "KoHcTpynpoBanue u
n3ydeHue paboThl dIEKTPOABUTATENS"

63 | Omnbitel @apanes. 3akon OMMU. Ipasuiio Jlenna
OnektporeHeparop. CrocoObl MOTydeHUs dIEKTPUIECKONR

64  oHepruu. IJIEKTPOCTAHIINHI HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPruu

65 [TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMme "INeKTpUIecKue u

MarduTHbIE BIeHUS"




KoHTponbHas pabota mo teme "DIeKTPUIECKNEe U MarHUTHBIC

66 " 1 bubmnoteka LIOK https://m.edsoo.ru/ff0acb14
SBJICHUS
P i . Pab "T

67 e3epBHﬁm YPOI. FADOTA € TERCTAMITTIO TEME =T CILIOBbIC 1 bubmnorexa LIOK https://m.edsoo.ru/ff0accSe
SIBJICHUS

63 PesepBHblit ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHbIE |
AByieHus"

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KonuyecTBo yacos
Ne Tema ypoka Kontp. Ilp. Aata duaexkTponnbie HOP
ypora Beero padoTsl  padoThI HeyHeHm
1 Mexannueckoe ABuxkeHue. MarepuanbHas TOUKa 1
) Cucrema orcyera. OTHOCHTEIBHOCTH MEXAHUYECKOTO | Bu6mmotexa [JOK
JBHKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMpAMOIMHEITHOE ABUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsmonuneiinoe apuxeHue. Cpennss u 1
MTHOBEHHAsi CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE JIBUKEHHUE. 1 bubnnorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSAMOJMHENHOTO PABHOYCKOPEHHOTO |
nBwxenus. ['papuk ckopoctu
JlabopaTtopHast padota "OnpeeneHue yCKOpeHUs Tena
7 IIPY PaBHOYCKOPEHHOM JIBMJKEHUU 110 HAKJIOHHON 1 1 bubamorexa LOK
g https://m.edsoo.ru/ff0adb18
IUIOCKOCTH
8 CBobonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE BMKEHNE IO OKpYX)HOCTH. [lepuon n | bubmuoreka [IOK
yacToTa oOparieHus. JIuHelHas U yriaoBasi CKOpOCTH https://m.edsoo.ru/ff0ae176
10 [{eHTpOCTpEMUTENBLHOE YCKOPEHUE 1
11 ITepBsriit 3akoH HeroToHa. Bextop critbl 1 ngjj;?::;igﬁifoaemz
. . bu6muoreka [IOK
12 Bropoii 3akon HeroTona. PaBHoelicTByrOIas cuiia 1 https://m.edsogru/fanena
. bu6muoreka [JOK
13 Tperuii 3akoH Herorona. Cynepno3nnus cui 1 https://m.edsogru/fane%Z




bu6nmoreka [IOK

14 P oB HeroTOHA
elICHHE 3a/]1a4 Ha PUMEHEHHE 3aKOHOB HproTOH hitps/m.edsoo.ru/ff0achbe
bubnunoreka LIOK
1 .3 I'yka
> Chuia ynpyroctH. 3akok I'yk https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaGopaTtopHas pabora «OnpeneneHnue KeCTKOCTH bubnmnoreka HOK
HNPY>KUHBD» https://m.edsoo.ru/ff0ace28
13 Chia TheHms: bubnunoreka LIOK
p https://m.edsoo.ru/ff0af738
19 Pewenue 3anau no reme «Cuiia TpeHusD bubmmorexa [TOK
A p https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue kodpduueHTa bubmmoreka [JOK
TPEHUS CKOJIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau mo reme "3akonsl HeroTona. Crita bubnnorexa [IOK
21 "
ynpyrocty. Cuia TpeHus https://m.edsoo.ru/ff0afb8e
2 Cwuta TSHKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubnmnorexa [JOK
YckopeHue cBOOOIHOTO TaIeHUs https://m.edsoo.ru/ff0af044
VYpok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBUTallMOHHOTO 1eHTpa (ColHeYHas CUCTEMA).
[Nanaktukn"
Pemenue 3amau mo teme "Cuiia TSXKECTH U 3aKOH bubmuoreka [IOK
24 "
BCEMUPHOTO TATOTEHUSA https://m.edsoo.ru/ff0af5f8
[TepBast kocMuueckasi ckopocts. HeBecomocTts 1 bubmuorexa [JOK
25
eperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHONH TOUKUA. AOCOTIOTHO TBEPI0E
26 Tell PaBHOBeCHepTBé Or'0 TeJla ¢ 3aKPEIUIEHHON OIZI[LIO bubmmorexa [IOK
€10 P p https://m.edsoo.ru/ff0afe36
BpanieHusi. MomeHT cuiibl. LleHTp TskecTn
27 PaBHOBecue marepuanbHOI TOUkH. AGCOTIOTHO TBEPAOE




Teno. PaBHOBecHE TBEPAOIO Tella C 3aKPEIUIEHHON OCBIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTu

73 Pemenue 3amayd no reme "MomeHT cuibl. LleHTp bubnuorexa [JOK
TsKecTh" https://m.edsoo.ru/ff0b02b4
79 [ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME bubnmnoreka HOK
"MexaHndeckoe aBrokenne. B3aumonelictsue ten" https://m.edsoo.ru/ff0b0408
30 KoHTpoinbHas padota mo teme "MexaHuueckoe bubanoreka [JOK
nBrKeHue. Bzanmonericteue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUs Bbu6mmotreka [JOK
UMITyJIbCa. YIIPYroe U HEYIPYroe B3auMOJCHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pewienne 3aau no reme "3akoH CoOXpaHEHUs UMITyJIbca" bubmorexa HOK
https://m.edsoo.ru/ffOb096¢c
133 Ypok-koudepenuus "PeakTuBHOE ABIKEHHE B IPUPOJIC
U TeXHUKe"
bubmmnoreka HOK
34 Mexanunueckasi paboTa U MOITHOCTh https://m.edsogru/ff0b0a84
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJTBI TPEHUS brbmmorexa [TOK
https://m.edsoo.ru/ffOb0db8
JlabopaTtopHast pabota «Ornpezenenne padoThl CHUITBI
36 TPEHUS [P PABHOMEPHOM JBUKEHUH Teja 10
TOPU30HTAJIEHOM TIOBEPXHOCTH»
37 CBs13b DHEpruu U padoThl. [loTeHIIMaTBHAS YHEPTUS
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM bubnuotexa [JOK
DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI YHEPTUH B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHne 3akoHa COXpaHEHUs bubmuoteka [IOK
DHEPIUm» https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHoe NBUKEHUE U €T0 XapaKTEPUCTUKHI bu6muoreka [JOK




https://m.edsoo.ru/ffOb1858

3aryxaromue KojaebaHus. BeiHyK1eHHbIe KoieOaHus.

bu6nmoreka [IOK

42 Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH
44 Ypok-uccienoBanue «3aBUCUMOCTb TIEpHOa KoJieOaHui bubnmnoreka HOK
OT JKECTKOCTH PYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHne SHEPruy IPH MEXAaHUYECKUX KOJICOaHUIX
46 JlaGopaTtopnast pabota «OrnpeesieHle 4acToThl U bubmmoreka [JOK
nepuoa KojaeObaHuil Py KHHHOTO MasTHIUKA) https://m.edsoo.ru/ffOblaec
JlaboparopHas pabota «IIpoBepka He3aBUCUMOCTH
47 nepuoja KojaebaHuil rpy3a, MOABCIICHHOTO K HATH, OT bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
43 Mexannueckue BoJaHbI. CBOIICTBA MEXaHUYECKUX BOJIH. bubnnorexa [JOK
IIponosibHBIE U IOIIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 VYpok-koHpepenus "MexaHnueckue BOJIHbI B TBEPAOM
tene. CelicMUYecKue BOJIHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 VYpok-uccnenoBanue "Habnronenre 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"
57 I'pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHN
pe30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk U HHGPa3BYK B bubnmnoreka [JOK
IIPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOIBHOM paboTe Mo Teme "3aKOHBI bubnuotexa [JOK
coxpaHeHus. MexaHn4ecKue KoJeOaHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KoHTposapHas padoTa 1o Teme "3aKOoHBI COXPaHCHUS.

Mexannueckne KoueOaHust 1 BOTHBI"




bu6nmoreka [IOK

56 DNEeKTPOMarHUTHOE MoJj€e. DJIEKTPOMAarHUTHBIE BOJIHBI
https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepenmus "lllkana 37€KTpOMarHUTHBIX BOJIH.
N bubnunoreka LIOK
58 Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM
" https://m.edsoo.ru/ffOb2fe6
CBSI3U
Ypok-uccnenosanue "M3ydyeHne cBOiCTB
bubnunoreka LIOK
59 JIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBI0 MOOHIIEHOTO
" https://m.edsoo.ru/ff0b2c6c
tenedoHa
60 Pemienue 3agau Ha onpeiesIeHUE YaCTOThI U ITTUHBI
ANEKTPOMATHUTHON BOJIHBI
61 DneKkTpoMarHuTHas mpupojaa ceera. CKOpocTh CBETa. bubnnorexa [JOK
BonHoBbIE cBOiICTBa CBETa https://m.edsoo.ru/ff0b31d0
&2 Hcrounuku cBeta. [IpsMonnHeiiHOe paclipocTpaHeHHE bubmmoreka [JOK
ceeta. 3atmenus ConHua u JIyHbt https://m.edsoo.ru/ff0b3658
63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenue 3amayd Ha bubnmnorexa [JOK
IIPUMEHEHNE 3aKOHA OTPAXKEHUS CBETa https://m.edsoo.ru/ff0b38c4
bu6nmorexa [IOK
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
https://m.edsoo.ru/ffOb3aeca
[TonHoe BHyTpeHHEe oTpaxkeHue cBeta. Mcnonb3zoBanue
bu6nmorexa LIOK
65 MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX
https://m.edsoo.ru/ff0b3c5c
CBETOBOJIAX
JlaboparopHas pabota "HccrnenoBanue 3aBUCHMOCTH
66 yTJla IpeJIOMJIEHUSI CBETOBOT'O JIy4a OT YIJia MaJeHUus Ha
rpaHuLe "BO31yX-CTeKI0""
VYpoxk-koHpepennus "Mcnonp30BaHne MOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IbI,

ONTHKOBOJIOKOHHAS CBA3G"




bu6nmoreka [IOK

68 JIunzel. OnTruyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenne n300paXkeHUH B IMH3AX bubmorexa HOK

https://m.edsoo.ru/ff0b444a

70 JlaboparopHuas padota "Onpenenenue HOKyCHOTO bubnmnoreka HOK
PACCTOSIHUS U ONITUYECKOM CHJIBI COOMPAOIIEH JTHH3BI" https://m.edsoo.ru/ff0b4206

bu6nmmoreka [IOK

71 Ypok-koH(pepenmus "OnTuiaeckre TMH30BbIC TPHUOOPHI"

P deper PHOOP https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa [IOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepennus "edextsr 3penus. Kak coxpaHuTth
3penue"

74 Paznoxenue 6enoro csera B criekTp. OnbiTel HploTOHA. bubnnorexa [JOK
CnoxeHue cieKkTpaibHbIX IBETOB. Jlucnepcus ceera https://m.edsoo.ru/ff0c0f4c
JlabopaTtopHast pabota "OMBITHI 110 Pa3T0KEHUIO OETIOTO

75 CBETa B CIIEKTP U BOCIIPUATHUIO I[BETA IPEIMETOB IPU UX bubmorexa HOK

P P p" P https://m.edsoo.ru/ff0cOe2a
HaAOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI

76 Ypoxk-nipaktukyM "BoHOBBIE CBOMCTBA CBETA!
nucnepcus, uaTepdepeHuus u qudpaxaus'

77 Omneitel Pesepdopa u mianeTapHast MoJieb aToMa bubmorexa HOK

https://m.edsoo.ru/ffOc12a8

78 IToctrynater bopa. Moaens atoma bopa

79 Hcnyckanue u norioueHue ceera atToMoM. KBaHTHI. bu6muoreka [JOK
JInnenyaTele CIIEKTPBI https://m.edsoo.ru/ffOc144c

but6mmorekxa [IOK

80 Ypok-npaktukym "HabnroneHne CieKTpoB UCITyCKaHHs"

POKTIPARTHEM A POB HELY https://m.edsoo.ru/ff0c1550
N b
81 PagnoakTuBHOCTE U €€ BUIBI nbnnorexa LIOK

https://m.edsoo.ru/ff0c1672




bu6nmoreka [IOK

82 Crtpoenue atomHoro siapa. Hykinonnas mojiens hitps//m.edsoo.ru/f0c ] 8ac
83 PanunoaktuBHbIe npeBparieHus. 30Tomns buGnuorexa [IOK
https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau nmo teme: "PagnoakTuBHbBIC bubnuorexa [IOK
npeBpaiieHus’" https://m.edsoo.ru/ffOc1b4da
85 Ilepuon nonypacnana
26 Ypok-koH(pepennus "PagnoakTHBHBIC U3TYyICHHS B bubmmoreka [JOK
NpUpoe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
37 SAnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U bubnuoreka [IOK
MacCOBOI'0 YMCEN https://m.edsoo.ru/ffOc1c58
88 OHeprus cBA3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU bubmrorexa LIOK
https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
90 Peakuuu cunrtesa u nenenus saep. ICTOUHUKHA SHEPTUA bubmuoreka [IOK
Connua n 38€31 https://m.edsoo.ru/ff0c1e88
01 Vpoxk-konpepenuus "AnepHas sHepreruka. JledcTBus
paIuOaKTUBHBIX U3Ty4YE€HUM HA KUBBIE OpraHU3MBI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DNeKTpOMarHuTHOE TOJ€. DJIEKTPOMATHUTHBIE BOJIHBI. bubmmorexa LIOK
T — https://m.edsoo.ru/ff0c223e
93 KontponbHas padoTa mo Teme "IIeKTpOMarHuTHOE
noJie. DJIeKTpOMarHuTHeie BoJIHbI. KBaHTOBBIE siBieHUS"
94 [ToBTOpenwue, 0600meHue. JlabopaTopHbie pabOTHI TIO bubmmoreka [JOK
Kypcy "B3aumopeiictBue Tten" https://m.edsoo.ru/ff0c245a
05 [ToBTOpenue, 06o0IeHNe. Penenne pacueTHbIX U bubmuoteka [IOK
KaueCTBEHHBIX 3aj]1a4 1o TeMe "TemnoBbie mpouecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 0600IeHNE. Pemenne pacyeTHhIX 1 bubnuotexa [JOK




KayecTBeHHBIX 3aaa4 no TeMe "KIIJI TermmoBsix

https://m.edsoo.ru/ff0c2a22

nBurareiei”
97 [ToBTOpenue, 06061IeHue. Penenue pacueTHbIX U 1 bubmmoreka [JOK
KadyecTBeHHBIX 3a7a4 no teme "KIIJ[ anekTpoycranoBok" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 06061meHue. Jlaboparopusie paboTHI IO 1 | bubnmnoreka HOK
Kypcy "CBeToBbl€ siBIIeHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1Mo Teme 1 bubnmnoreka HOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 060o6menue. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"KonebGanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme | bubnuoreka [IOK
"CBeToBBbIC sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHue. PaboTra ¢ TekcTamu 1Mo Teme |
"KBanToBas u sinepHas ¢pusuka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHClIe (PU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) GUBNUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PuU3MUYECKUe SIBJIECHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJb3YEMBIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBJICHUS M IPOIIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H  3allMChIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucle W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHne u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarth pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, CBSI3bIBaIOIIME (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HCOOXOAMMBIE /ISl PEIICHUS 3a1a4, OIICHUBATH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pE3ylbTaT, HAXOAUTh OIIUOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIe
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOW  (huznyeckoi
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEIOBaHUS, COOMpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NMPEJI0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€TIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJIOKEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUNBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO HMX OIMCAHMUA,
UCTONb3ysl 3HaHUA O CBOHCTBaX (PU3MUECKUX SIBIEHUM U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HH i1 oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITNIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPpOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMauu (PU3NIECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU HTOM
IPaMOTHO UCIOJIb30BaTh W3YYEHHBI NOHATHUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX ITPOCKTOB U I/ICCHe,I(OBaHI/Iﬁ pacipeacisaTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAMBATHh
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHHC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI U €AUHULBI (PU3MUECKUX BEJIMUYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PM3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMCBhIBAaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHHUE U3 |
— 2 JIOTMYECKHX WIaroB ¢ NOMOIIbIO | — 2 H3y4EHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIIUCHIBATH KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPaBHUBATH
MOJydeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(U3HMYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEPSIEMBIC

OpPEANoNOKeHUsl, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyIOBaHUs, OMUCHIBATH XO/1 OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3a1aHHOM a0COFOTHOM MOTPEIIHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHusi, Ccileaysd  MpeUIOKEHHOMY  IUIaHy,  (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKLIMK, W BBIYUCIATH 3HAUYCHUC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM U HEoOXoJIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HauEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHMMH YCTPOMCTBAMU, COXPAaHEHHUs 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX HMCTOYHUKOB BBLACNATH HHGOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISPHYIO JUTEpaTypy (GU3MUECKOTO COJAEP)KAHUS, CIIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MH(GOPMALUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM ITOHATUHHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PaCHpPENeNsITh 00513aHHOCTH B I'PYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 32 BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JEATENbHOCTb TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKH) (PU3UUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3MYECKUI  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U CAMHUIIBI (PU3UIECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (HU3MUECKYI0O BEIMYHMHY C JOPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh TpauKu  HM3y4EHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TIPOIIECCCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSH‘IGCKI/IX ﬂBHeHHfI, Q)HSH‘IGCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
dbusznyueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTAIONINE WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bU3MYEeCKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIACIAThH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTWYUHBI ((POKYCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHHE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHPOBATH pe3ylbTaThbl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)PI31/I‘-ICCKI/IX BCJIMYMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, IeaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIeays NPEIIOKEHHOW WHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nu4yaTth OCHOBHBIE NMPH3HAKK W3YYEHHBIX (PU3MUECKUX MOJeNeii:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHasi MOJENb aToOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCIOJIb3yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOILIECCOB IMPH PELICHUH Y4eOHO-NPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM Juid  o0ecredeHHs O€30MacHOCTH TNpu  OOpallleHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (OPMYIHpPYsT TOWCKOBBIM  3aIpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BaTh MPH  BBIMOJTHEHUH YYE€OHBIX 3a/laHuil  Hay4dyHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro COAEp KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh OpPUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAILMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

O0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIEI'O MHUPA

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHS NPUPOJIBL.
dusznueckre SBICHUA: MEXaHHYECKHE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@duznyeckne BenW4yuHBL. V3Mepenue  (uzMUECKUX
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemHocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMIIOTE3,
9KCIICPUMCHT 110 TPOBCPKE TUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTryeckue paboOTHI:

###Par#HH#113mepenne paccTOSIHUIM.
#H##HPar#H##13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###0OnpeneneHue pa3MepoB MAJIbIX TEIL.
###Par###lI3mepenue  TemmepaTypbl TpU  TTIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

###Par####CTpoeHHe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pazmepbl.  OnNbITHI,  JTOKa3bIBAIOLIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###][Biokenne  dvactui,  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEMIIepaTypoH.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre YacTHI] BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




###Par###ArperaTHple COCTOSIHHUS BEILIECTBA: CTPOEHHUE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
###Par###0O1enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 ###ParfH##OnbITBl  TI0  HAOIIOJICHUIO  TETUIOBOTO

pacuIMpeHust ra3os.
#H##Par#H##0OnbITel 10 OOHAPYKEHUIO JIEHCTBUS CUJI

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KEHHE
##H#Par#H#CKOpOCTb. Cpennsia CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKE€HUU. Pacuér myTtu U BpeMeHu
JBUKECHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par####lnotHocTs BemecTBa. CBs3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BelleCcTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOIECUCTBUS TEN
16 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIbIO JUHAMOMETpPA
37 ###Par#HH#IBnenne Tarortenus u cuwia Tsoxkectu. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoje U TEXHUKE
1.9 #H##Par###CnoxxeHue CWJ, HaANpaBJICHHBIX 10 OJIHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




OnpeneneHnue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOmiIs U Tak ganee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus (aeopmariiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa COPUKACAIOLIUXCS TIOBEPXHOCTEH

dusnyeckue SBJICHUS B MPUPOJIC: NMIPUMEPHI JABIKEHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,

JEWCTBHUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTponucTBa: AMHAMOMETP, OIIIUITHUKI

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

41 I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U
YBCIUUYCHUA OaBJICHUSA

42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
TEeMIIEPaTyphl

43 Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, XXUAKOCTAMHU U

razamu. 3akoH Ilackans. [IHeBMaTHUEeCKHE MAIITUHEI

3aBUCUMOCTH JaBJICHUS KUOAKOCTU oT I‘J'Iy6I/IHI>I.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.

FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHU3MbI

AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
15 CYIIECTBOBaHMs BO3AYHIIHONH 000704Ykd 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

» W3mepenne arMmocdepHoro pasneHus. [lpubopsl mis
U3MepeHus: aTMOC(epHOro 1aBiIeHUs

JlelicTBue XUAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena

4.8 IInaBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa mMOTrpYy:KEHHOM B JKHUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIHOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, JIEUCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
IOTPY>KEHHOW B JKHUJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTHU
JKUJKOCTH. KonctpynpoBanue  apeomerpa WU
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS HA KUBOW OpPraHU3M, TUTABAHHC

pBIO

4.11

TexHuueckue yCTPOHCTBA: COOOILAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN TIpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckas MOIIHOCTD
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 10JIE3HOTO JEeNCTBUS MEXAHHU3MOB. ITpoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUs U
' COXpPaHEHHsI MEXaHUYECKOH dHEepruu
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBW)KEHHM Tella [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccinenoBanue ycnoBuil paBHOBECHUS
ppiuara. HM3mepenue KIIJI HakIOHHONM IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUUYeCKOMH OHEPIrun

du3nyeckue sABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJI0BEKa
TexHuueckne yCTpOMCTBA: pblyar, MOJABUXKHBIA U
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHUECKOHN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3smepbl
' MosieKyl.  OmbIThl,  HOJATBEP)KIAIOLUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucrtamnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUN
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. CriocoObl U3MEHEHHsI BHYTPEHHEH
' SHEpIuu: Terionepeada U CopepiieHue padoThbl
6.8 Bunel temonepenayu: TEIIONPOBOIHOCTb, KOHBEKIIHSA,




U3IIy4eHHE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY ienpHas TEaoTa NaBJICHUs
[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld W 3alluTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
H#H#H#Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
##H##Par#H##OnbITEl IO  BBIPALIUMBAHUIO  KPUCTAIIJIOB
MOBAapEHHOM COJIM WM caxapa.
###Par###OnpITel 10 HAONIOACHHWIO  TEIJIOBOTO
617 pacCIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Part##Onpenenenue NaBlIeHUs] BO3ayXa B OayuioHE
HIIpuIa.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIQXKICHHUSI.

###Par###] [poBepka rUNOTE3bl JMHEUHOW 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIepaTyphl.

###PartH#Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadu U padoThI
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBICHUS TEIUIOOOMEHA WIpH
CMEIIMBAHUU XOJIOTHOU U TOpsUeH BOJBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUIHHAPOM.

###Par###OnpeneneHue yIEIbHON TEIIOEMKOCTH
BEIIECTBA.

###Part##lccnenoBanue mpoiecca UCIapeHus.
##H#Par###Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/TyXa.

#H##Par###0Onpenenenue yaelbHOW TEIUIOTHI IJIABJICHUS

JIbaa.

Odusnyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, I[PUMEpHI
HCIIOBb30BAHUS KPUCTAJIOB, >KUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHETO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3apsAA0B U PACCTOSHUS MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
OnekTpuyeckas uenb. Cuwia Toka. DJIEKTPUUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka 1enu
[TocnenoBarenbHOE W THapajieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKkoe 3aMbIkanue
[TocrosHHble MarHuThl. B3amMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJe PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSHHOTO TOKa. Vcmoms3oBaHme
' 3JIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  ®@apaned.  SBieHHE  BIEKTPOMATHUTHOMN




naaykuuu. [Ipasumno Jlenna

DIeKTpOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIINN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU CONMPUKOCHOBEHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS Ha

MIPOBOJHHUKY ¥ TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IIEMH

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHUS.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3UCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwia CJHOXEHHS HANpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbl TOKa MpPU MapaiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKA,
BBIJIEIISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KII/I narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM |  pasjencHud. VccremoBaHue
JENCTBUS AJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




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

I[CP'ICTBPIﬂ MArduTHOrO II0JIsI Ha ITIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUH:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

WHAYKIOUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE Toje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KM3HU Ha 3emJie, MOJIsIpHOe

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JIEKTPOJBUraTEIb

MOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon anemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTD MEXAHUUECKOTO ABIKECHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
###Par###HepaBHOMEpHOE MPSIMOJIMHENHOE JBHKCHUE.
8.4 CpenHsii 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHENHOE

8.5
JIBUYKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Part##PaBHoMEpHOE JBUXKEHUE TI0 OKPY>KHOCTH.
8.7 [lepuon m yactora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTroHa
8.11 H#HHAPar###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Parf##Cuna TpeHus: CUJla TPEHUSI CKOJIbXKEHUS,
813 cuJia TPEHUS MOKOS, IPYTUe BUIbI TPEHUS
###Par####Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
JBwxenue  tutaner  Bokpyr  Comnma.  Ilepsas
815 KocMHu4ecKasi CKopocTb. HeBecoMocCTh U nieperpys3ku
PaBHOBecue MaTtepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
8.16 oo
###PartH##PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHOU
817 oCb10 BpanieHus. MomeHT cuibl. LleHTp Tshxkectu
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 HH##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
822 SHEPTUU U PaboThI
[loTenuuanpHass SHeprust Tena, TMOJHATOTO  HaJ
823 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTennmanpHast SHEPTUS CKATON MPYKUHBI
###Par###Kunetnueckass  sHeprus.  Teopema o
825 KUHETHUYECKON dHEPIUU
8.26 #H##HPar###3aKkOH COXpaHEHNsI MEXaHUYECKOW SHEPTUH




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBWKEHUS NIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0O€3 HayallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psAg HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJIBI HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodhdunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl  CUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOPU30HTANILHON MoBepXxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYeCKUe SIBJICHUS B MPUPOJE: NMPUINBBHI U OTIIUBHI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIB>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUIOMETP, JATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTHUKU

> KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
09 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosiaedaTeabHOM ABHKEHUN
. 3aryxatomue KosieOaHus. BbIHYXIeHHBIE KOJaeOaHwUs.
' Pesonanc
Mexanunueckue BoJiHbI. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononsHble M monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4YeCKHUe BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKNE BOJTHBI

9.5 3ByK. [']poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3Byk
[IpakTrueckue pabOTHI:
OnpeneneHnne 4YacTOTBl M TIepuoAa  KoyeOaHWt
MaTeMaTHYECKOTIO MasTHHKA.
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
MPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyXuHbL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tese(hoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTT€HOBCKOTO U31y4EHUM

10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBbBIE ABJIEHHA

11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [IpenomsieHne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPaKEHHE CBETA
11.5 Jlunza. Xop jiydeid B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKoIa
17 I'maz kak onrtuyeckas cuctema. bIM30pyKocTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue CieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa)K€HUs CBETOBOIO JIyda OT YIJIa MMaJICHUS.
###Par#Ht#l13yuenne  XapakTepuUCTHK  H300pakeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUS CBETOBOrO Jy4ya OT yIjla MaJeHUsl Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###Par###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
###Par##H#Onpenenenue (QOKYCHOIO pacCTOSHUS U
ONITUYECKOM CUITBI COOMpAOIIEeH JTMH3BL.
##H##Par###OnbITEl 10 pa3joKeHUIo Oeoro ceera B
CIIEKTP.
###Par###OnBITEl IO BOCHPHUSATHIO IIBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PHIBTPHI
®duznueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHpl, 1IBEeTa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmnapar, ONTUYECKUE CBETOBO/IbI
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KBAHTOBBIE SABJIEHUA
121 OmnseiTel Pezepdopna u manerapHas Monenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinoHHas Monenb
' aTOMHOro siapa. M3oronsl
15 PannoaktuBHbie mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX sI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX siaep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VICTOUHUKY 3HEPTUH
' ConHua u 3B€311
12.9 Snepnasg osHepretuka. JleMcTBHE  pPagMOAKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: MU3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusndyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PpAJMOAKTUBHBIX W3JIyYEHUH Ha OpPraHU3M
4eJI0BEKa
1219 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHBIN JO03UMETp, Kamepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PM3UKHU W UCIOJIb30BaHUE UX JUISl pelieHHs] y4eOHbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKUE 3aKOHBI

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

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
coOJIOICHHsT MPaBMJI OE30MAaCHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKHX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00OpYyIOBaHMS MO MHCTPYKIUHU, OMHCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0O  YCTAaHOBKY IO HMHCTPYKLMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBaHWE IO  UHCTPYKLUUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAC TaOIUI U
rpauKOB, YYUTHIBATh MOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BsICHEHUS! PU3NUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3aayH,
BBISBIISITh HEJOCTAIOILINE JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OLEHMBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HA4YeHUs1 (PU3MYECKON BENMYMHBI; YMEHHUE OMpPEIeIsiTh Pa3MEPHOCTh

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

YMeHne XapakTepu3OBaTh MPUHLMUINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX MPUOOPOB, M MPOMBIIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HE0OXoauMmble (DHU3NUECKHE




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ NpPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsl U MPEICTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YyMEHHE OLIEHHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUallbl, PECYPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa3OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. CucrtemMa  OTCUETaA.
' OTHOCUTENBHOCTD JIBHXKCHHS
PaBHomepHOoe u HepaBHOMepHOE JBIKeHHE. CpenHssi ckopocTh. Dopmyna 1Jis
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONMHEHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIMHEUHOIO JIBUKECHHUSL:
13 xX(1)=x, +vut
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMeNIeHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM IPSIMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Te€lda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
3
Sylf) =vo, #i+ay* ;
2
@opMynbl I TPOCKIUU TEPEMEIEHUs, MPOSKIUU CKOPOCTH U TMPOCKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'paduky 3aBUCHMOCTH OT BpPEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUs, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU>KEHUH
CBobomnoe manenne. DopMysbl, OMUCHIBAIONINE CBOOOJHOE IMAaJIEHUE Teja TI0
1.5 BEePTHKAIH (JBI)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucuMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




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

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHus. @opmyiia 1l BBIYMCICHHUS YCKOPEHUS:

1.6
2
a. = L
R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. IInotHocTh BemectBa. @opmyna s BBIYUCICHUS IIJIOTHOCTH:
o= m
1.7 V
1.8 Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEeHCTBYIONIEN Ha
TEJ0
B3anmopencteue ten. Tperuit 3akod Herorona:
1.11 F p I _Fl—>2
12 TpeHune 1nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCICHUS MOYJIS CHIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna s BBIYUCIECHUSI CUJIbI TSKECTU BOIM3M noBepxHocT 3emnu: F = mg.
JIBmxenue ranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BHIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jij1sl 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
[IpeBpalienre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

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

JlaBnenue TBEPAOrO TEmA.

dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:

_F
P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mppocTtaTdeckoe 1aBiIeHNE BHYTPH KHJIKOCTH.

@®opmyna 1715 BEIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Aui  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [lmaBanue CYIOB 1 BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyra, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOJIEOaHUI:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHECHUS 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 CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHHUS CKOIBXKEHHUS; paOOThl CHIJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHu NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, EHCTBYIOLIErO HA phIyar;
paboThl CWJIBI YNPYrOCTH TMpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ NOMOIIbIO MOJBUKHOTO
61o0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poOJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HAaNpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAA
Kojie0aHu MPYXUHHOTO MasTHHKAa OT Macchl Irpy3a M KECTKOCTU MPYKUHBI,
HCCJIEIOBAaHNE HE3aBHCHUMOCTH IEpHOoJa KOJIeOaHW HUTSHOTO MasTHHUKA OT

Macchel rpysa. [IpoBepka ycinoBust paBHOBeCHs pplyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, IPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT Comueuynoi CUCTEMBI,




PEaKTUBHOE JIBUKEHUE JKMBBIX OPraHU3MOB, PbIYard B TEJIC YEJIOBEKA, BIUSHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pbIYyar, HOI[BH)I(HBIﬁ n

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

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JIBuxenne dyactuil BemiectBa. CBA3b CKOPOCTH ABWXKEHHUS YacTUIl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemnioBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Termonepenada Kak CHocoObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Bunel Tennonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUEHHUE
Harpesanne wu oxnaxnenue ten. KommdecTBo  TeruoTsl. Y jaenbHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUsS PHEPrMHM B TEIJIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

29
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

510 UCTapeHus W KoHAeHcanuu. KumneHwe KHUIKOCTH. YJelnpHass TeIuioTa

' napooOpa3zoBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJIM3allN. YILCJIBHaSI TCILJIOTA I1J1aBJICHUA:

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[Mpunnmns! padoTs! TeroBbix asuratencii. KI1/] reruioBoro apuratens

Ipakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYHIEH HarpeTblii IMWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEJIbHOMW TEIIOTHI
IJIaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3IUYHBIX YCIOBHUSX; SIBJCHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B MPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3zanus Tenl. /[Ba BUia 3NeKTpUYECKUX 3apsa0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOro TMOJs Ha

NeKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpruYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cuma Toka.




Hanpsixenue.
I=q/tt,U=A/

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHbie COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKLIHH
313 MarauTHoe T1oOJI€ TOCTOSHHOTO MAarHuta. B3auMOAEHCTBUE NOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA POBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLMU. [IpaBuino Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTHUBIEHUS  PE3UCTOpAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pGSI/ICTOPH, HaMHO‘IKa), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIIECPEYHOI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpaBWIA JJISI CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETHTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTellbHbIe ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, BJCKTPOJBHUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucniepcusi cBera
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckrue mpudopbl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs COOMPArOIIeH JIMH3BI (10 CBOMCTBY PAaBEHCTBA pa3MEPOB MpeaMeETa U
M300paxKeHusi, KOTJa MpEeAMET PacloiioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMJIEHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBa M300pakeHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEJIOMJIEHUs CBETOBOTO Jyya OT yrja MaJeHus Ha
TPaHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue aenenusi 6 npupode: 3arMmenHuss ComHua u JlyHel, 1BeTta Teu,
' ONTUYECKHE SABJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/BI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydeHus. Peaknuu anbda-u Oera-




pacmaja

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [tanerapuas Mozaennb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3orornbl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHUKA




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 652185396560566351996131268363309912619724340161
Brnageney KoxesHukoea Nioamuna MeaHoBHa

OedcTevTened C 22.11.2025 no 22.11.2026



http://www.tcpdf.org

		2026-01-15T13:52:02+0500




