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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuétom ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHuUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa € ENbIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHHUS B CTPYKTYpE OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH E€CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenmn w3yueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 0O0pa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHOMN IeSITeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYaJIbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

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

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arOT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlle, YeM OOJbIlIe BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBumxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBI)KEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHIIA
TsokecTy. Cuila TsKecTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEll.
CrnosxeHne Cuil, HalpaBJICHHBIX 110 OJTHOW TIPSIMOIA.

Jlabopamopusie pabomel u onvimel.

1. OmpenesieHrEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (meopmanun)
MPY>KUHBI OT IPUIIOKEHHOW CHJTBI.

1
2
3
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM 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 M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

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

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

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

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

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

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEU HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHye 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Pasznea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHuE U KaOWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buytpennsss sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONTPOBOJHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomnyectBOo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. e€IJIOO0OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruloBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIESCTB. Y AEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaOnronenue OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenune nuddysun.

HabmtoieHue siBieHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacumpeHust Tedl.

V3meHeHnue namieHUS Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepIieHNH padOTHl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OJJTOHE HITPUILA.

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

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATyPhI.

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

HccnenoBanre SBISCHUS TEIUIOOOMEHA TP CMEIIMBAHUK XOJIOTHON M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITMHIAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHONW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. Bi3aumonelicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsJI0B U PACCTOSTHUS MEKY TEIAMH).



Onextpuyeckoe nose. Hanpsok€HHOCTh anekTpudeckoro mnoii. [lpuHuumn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

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

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. [locnemoBarenbHoe W mapauieibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarHuTHoe 1oJe  3JIEKTpU4Yeckoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMH. [TpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBHUE INEKTPOCKOIIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIUS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I'a30BbIM pasps.
. U3mepeHne cuibl TOKa aMIePMETPOM.
. I3MepeHue 31eKTpUIeCcKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumopaelicTBre MOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJHWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJJICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pPE3UCTOpE.

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

Onpenenenue KII/] narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBWwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MOHIATOrO HaJl
IMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HalnroneHue MexaHMueCcKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3Mepenne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHMUS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BbpiHyxzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J 1y4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlonmydeHnue n3o0pakeHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron nmonypacnana aTOMHBIX SI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb IPEAHA3HAYEH JJI1 CUCTEMATU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH JAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszela peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIETOBaHUS (PU3NMUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydeHnne (u3MKu Ha ypOBHE OCHOBHOIO 001ero oO0pa3oBaHUs HANpPaBICHO
Ha JOCTHMKCHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynbrare n3ydenust Gu3MKU Ha YPOBHE OCHOBHOI'O O0IEro 00pa30BaHus
y oOyuaroierocsi 0yayT c(popMUpOBaHbl CIEAYIOUIUE JIUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSA

- MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nuecKoil HayKu;

- LIEHHOCTHOE OTHOILLEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIE€HUU OOIECTBEHHO 3HAYMMBIX
M 3TUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKECHHM
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAIbHO-3TUYECKUX NPHHLMIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHUSTHE 3CTETUUECKHX KayecTB (PU3NYECKON HAayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

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

- pa3BUTHE HAy4YHOW JIHOOO3HATENLHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KyJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO

0J1aronoJIy4us:

- OCO3HAaHUE LEHHOCTU 0e30macHoro ooOpaza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpEe, Ba)XXHOCTHM TpaBUi O€30MacHOr0 TIOBEJACHUS Ha
TpaHCHOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U TEIJIOBBIM OOOpYAOBAaHHUEM B
JIOMAIIIHUX YCIOBUSX;

- cOpMHpPOBAHHOCTh HaBbIKa peQIIEKCHH, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- AaKTUBHOE YYacTH€ B pELIECHUHU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0Opa30BaTeNbHON OpraHMU3allM, TOpoAa, Kpasl) TEXHOJOTMYECKOW M COLMAIbHOU
HAIPABIEHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUM;



- UHTEPEC K MPAKTUIECKOMY M3YUEHUIO MPO(heCcCHid, CBSI3aHHBIX C (PU3UKOM;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

- OpUEHTAallMsl HAa NMPUMEHEHHE (UBUYECKUX 3HAHUW ISl pEIICHUsl 3a7ad B
00JIacTH  OKpY’Kalollle cpejbl, IUIaHUPOBAHUS IIOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbl;

- OCO3HaHHWE TJIO0ATBHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U MyTeH X
pelieHus;

8) ajanTanum K M3MEHAIIUMCH YCJIOBHSIM COHHUAIBHONW W NMPHPOIHOM

cpeabl:

- TOTPEOHOCTh BO B3aMMOJCHCTBUM IIPU BBIMOJHEHUH HCCICIOBAaHUN U
MPOEKTOB (PU3UUECKON HAMIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

- TIOBBIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYIO
JESATEIbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCJIE (DOPMYIHPOBAThH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

- 0CO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTH
du3uKy;

- TUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (HHU3UUCCKHUX
3HAHUM;

- CTpeMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

- OLIEHKAa CBOMX JCHCTBUM C YYETOM BIMSHHUS Ha OKPYXAIOIIYK Cpexdy,
BO3MOJKHBIX TJIOOATBHBIX MOCIICICTBHUIA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMMmbl 1O (M3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC yUeOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

— BBIIBISATH W  XapaKTEpPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI );

— yCTaHaBJIMBATh CYIIECCTBEHHBIN MPU3HAK KIACCH(PUKAIINHA, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHS,;



—  BBIIBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

— BBUIBJSITH TNPUYMHHO-CIICJCTBEHHBIC CBS3U MPH HM3YyUYECHUU (HU3HUECKUX
SBJICHMA M IPOLIECCOB, J€JaTh BBIBOJbI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHWH, BBIJBUIaTh THIOTE3bl O  B3aHMMOCBS3SIX
(bu3MYEeCKUX BEJIUYUH;

—  CaMOCTOSITEJIbHO BBIOMPATh COCO0 pelieHus: yueOHOoN (hu3nveckoil 3aaaun
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTeabcKme 1eiiCTBUS:

—  HCIIOJIB30BAaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUNA HHCTPYMEHT ITIO3HAHMS;

— IIPOBOJUTH II0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECJIOXHBIN
(bu3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SIBJICHMUS;

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

—  CaMOCTOSTENBHO (HOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjbTaTaMm
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

— IPOTHO3UMPOBATh  BO3MOXKHOE  JajbHEHINee  pa3BUTHE  (PU3HUECKUX
MPOLIECCOB, a TAaKXKe BBLABUTATh MPEANOJOXKEHUS 00 WX pPa3BUTUHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

— TPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI M 3allpoChl MPU MOUCKE U
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPENSIOKEHHON yueOHOH (hrU3MUecKoit
3a/1aui;

— aHaJU3UpOBaTh, CUCTEMATHU3UPOBATH U HMHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

— CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMaJIbHYIO  (QOpMYy  IpEICTaBICHUS
uHGOpMaAllMU W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKkoit 1 nX KOMOMHAITUSIMU.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

— B XOJle OOCYXJeHHs ydeOHOro marepuasna, pe3yiabTaToOB J1a00OpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHl MO CYHIECTBY OOCYXKIAa€MOMl TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aro’KeJIaTeILHOCTH OOIIEHHS;

— CONOCTAaBJIATH CBOM CYXKJICHHS C CYKJACHUSIMU JIPYTrUX YYaCTHUKOB JUANOra,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

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

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



— TIOHMMATbh U HCMOJb30BaTh MPEUMYILECTBA KOMAaHAHONW UM MHIWBUIYaITbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

— IPUHUMATH LIEJIM COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBHS 1O
€€ MOCTWKEHUIO: pacHpelesaTh poJiM, OOCYXKIaTb IPOLECCHl U PE3YJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

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

— OILIGHMBaTh KAayeCTBO CBOETrO BKJIaJa B OOLIMI TPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

—  BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUYECOHBIX CUTYAIUSIX, TPEOYIOMUX IS
pereHus: GU3NYECKUX 3HAHUM;

— OpUEHTHPOBATHCA B  PA3IMYHBIX  MOAXOJAX  TMPUHATHS  PEIICHHI
(MHAMBUAYyATBHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

—  CaMOCTOSITEIBHO COCTaBJIATH AJTOPUTM peIIeHUs (U3UICCKON 3adaud WM
IlaHa WCCIECMOBAHUA C YYETOM HMCIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh NIPeIjlaracMbIe BAPUAHTHI PEIICHUH;

— Jienathb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

— J1aBaTh aJICKBaTHYIO OLIEHKY CUTYyaIlUH U MpeJjiarath riaH e€ N3MEeHEHNUS,

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

— BHOCHUTHb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIETU U YCIOBUSIM;

— CTaBUTH ce0S HA MECTO JPYTroro 4YeJIOBEeKa B XOJI€ CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTOTO;

— TIpU3HAaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHur (PU3NYECKUX 3a/1a4 Ui B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE e TIPABO JPYIrOro.

INPEAMETHBIE PE3YJIBTATBI

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



— HCIOJB30BaTh MOHATHS: (HU3NIECKUE U XUMUYECKUE SBJICHHS, HAOIOICHIE,
DKCIIEPUMEHT, MOJIeIb, THUIOTE3a, CAWHHIBl (U3UYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKHUIKOE, ra3000pa3Hoe),
MEXaHMUYECKOE JBIKEHHE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKToOpHsi, paBHOACHCTBYIOIIAsl cuia, nedopmanus (ympyras, IIacTUYecKas),
HEBECOMOCTbh, COOOIIAIOIINUECS COCY/IbI;

— pasnuyarh sBieHUA (nuddys3us, TEIIOBOE IABUKEHUE YACTHUI[ BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKCHUE, UHEPIIMS, B3aUMOJICHCTBUE
TEJl, paBHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOM OCBhIO BpalllEHUs, Mepeaada
JaBJICHUsl TBEPABIMU TEJNaMH, >KUIKOCTSAMU W Ta3aMu, aTMoc(epHOe NIaBleHUE,
IJIaBaHUWE TeJ, TMpEBpalICHUS MEXaHWYECKOM DHHEpruu) MO ONUCAHUI0 HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3HUECcKOoe SIBJICHHUE;

— pacro3HaBaTh MPOSIBIICHHE  W3YyUYCHHBIX  (U3UYECKUX  SIBJICHHM B
OKpY’KaloleM MHUpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBH>KCHUSI C PA3JIMUHBIMA CKOPOCTSIMH B KWUBOW M HEXKUBOW MPHUPOJE, IEUCTBUE
CWJIbl TPEHHUS B NIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(PEPHOTO JAABICHUS HA KUBOM
OpraHu3M, IIJIJaBaHUE PHIO, phUard B Tej€ YEJOBEKa, MPU ITOM NEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B y4eOHYI0, BBIACISITh CYIIECTBEHHBIE CBOICTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

— ONKCHIBaTh M3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SBJICHUSI, HCTIONB3YS
dbu3nyeckue BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOPOCTb, CPEIHSISl CKOpPOCTb, CUJa YIPYTOCTH, CWJIa TSKECTHU, BEC Tela, Cuja
TpeHusi, AaBieHue (TBEPAOTO Teja, KUIKOCTH, Ta3a), BBITAIKUBAIONIAs CHIIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHYECKAas U OTEHI[MAIbHAS SHEPTHS ), IPU
ONMMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEIIWYUH,
UX O0O03HAUYCHMS U EAUHUIBI (PU3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpaduKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

— XapaKTepu30BaTh CBOWCTBAa TeJ, (PU3NYECKHE SIBICHUS U TIPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs CWil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHHWKH, 3aKOH COXPaHEHUsS MEXaHUYECKOW DHEpruu, Npu STOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3aMHUCBhIBATh €ro MaTeMaTHYECKOE
BBIPAKEHUE;

— OOBSICHATH (pU3MYECKUE SIBJICHUS, MPOIIECCH U CBOIMCTBA TEJ, B TOM YHCIIC H
B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 TOTMYECKHX IIaroB



C onopoi Ha 1—2 u3y4yeHHBIX CBOMCTBA (PU3UUECKUX ABJICHUN, GPU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

— pemarb pacy€THhIC 3a7a4u B 1—2 A€ICTBUSA, UCIIONB3Ysl 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IPOBOANTH PAacU€Thl, HAXOJUTh CIIPABOYHBIE IaHHBIE, HEOOXOIUMBIE JIJIS1 PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETNUHHBI;

— pacro3HaBaTh MpOOJEMBbI, KOTOpPhIE MOXKHO pEIIUTh TMpPH MOMOIIH
¢u3NYeCKuX METOAOB, B OIMCAaHUU MCCIEAOBAHUSA BBIJCIATH IPOBEPSIEMOE
OpPEINoJIOKEHNE (TUIOTE3y), pa3iuyaTh M HHTEPIPETUPOBATh IOTYYEHHBIN
pe3ysbTaT, HAXOAUTh OLIMOKHU B XOJI€ ONbITA, 1€1aTh BHIBOJBI 110 €T0 PE3yIbTaTaM;

— TPOBOJUTH ONBITHI IO HAOIIOAECHUIO PU3NUYECKUX SIBICHUN UM (PU3HUYECKUX
CBOMCTB Tell: (OpPMYyJIHUpPOBATH MPOBEPAEMBIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
bopMyIHUpOBaThH BBIBOBI,

—  BBINOJHATH NPSAMBIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tela, 00bEMa,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHWEM aHAJOTOBBIX U LU(POBBIX MpUOOPOB,
3aIlMChIBaTh NOKa3aHUs MPUOOPOB C yUETOM 3aJaHHOM aOCOIOTHOM MOrPEUIHOCTH
U3MEPEHUN;

— TMPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUYUHBI OT
JIPYro ¢ MCMOJIb30BAHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JABWKYILErOoCsl Tella OT BPEMEHU IBW)KCHHUS TEJA, CHJIBI TPEHUS CKOJBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CWJIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTU Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUM TUIaBaHUs T€J, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEAOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAIoKeHHOMY IUIaHy, (UKCHpPOBaTh
pe3yibTaThl  MOJYYEHHOW 3aBUCUMOCTH  (DU3MYECKHMX BEJIMYMH B  BUJE
OpeJIOKEHHBIX Ta0nMul M TrpauKoB, JAenaTh BBIBOJABI 10 pe3yjbTaTam
VCCIICIOBAHNUS;

— TPOBOJUTH KOCBEHHBIE HW3MEpEHUs (PU3MUECKUX BEIWYHMH (IJIOTHOCTD
BEILIECTBA JKUJIKOCTM M TBEPIAOIO TEJa, CHJIA TPEHUsI CKOJIBKEHHs, HABJICHUE
BO3/yXa, BBITAIKMBAKOLIASA CUJA, JEHUCTBYIOIIAs Ha IOTPYKEHHOE B KUAKOCTH
T€I0, KOA(PPUIMEHT TMOJE3HOro JEWCTBHUS MPOCTHIX MEXaHU3MOB), Cleays
OpEIIOKEHHOW  MHCTPYKUMHU: TpPU  BBIMOJHEHHH  HU3MEPEHHM  coOupaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY Y BBIYMCIIATh 3HAYEHUE UCKOMOW BEJIMYMHBI,



— coOnroAaTh npaBuiia TEXHUKH 0€30MacHOCTH MpHu paboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

— yKa3blBaTh MPHUHIMIBI JACHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETp, JAWHAMOMETP, COOOIIAIOIIHMECS COCYIbl, OapoMeTp, phIvar,
ITOJIBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTE;

— XapakTepu30BaTh MPUHIMMBI  JCHUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAaHUA (B TOM YHCIIE: MOIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeOMETp), HMCIOJB3ys 3HAHHWS O CBOWCTBax (DH3WYECKUX
SIBJICHUI W HEOOXOANMbIC (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

— TPUBOAMUTH MPUMEPHI (HAXOAUTHh MHPOPMALIUIO O MPUMEPaX ) MPAKTUUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KU3HM i1 OOecriedeHUs
0e30MacHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHMS 370pOBbSi M COOJIOJICHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKPYKaIOIIEH CpeIE;

— OCYILIECTBIISAITH OTOOpP HMCTOYHUKOB HWHGpopmanuu B MHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUIN
U MyTEM CPAaBHEHMS PA3IUYHBIX MCTOYHHUKOB BBIJCIATH MH(POpPMAIMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;

— HCTOJIb30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUN HAaydHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpPChl CETH
NutepHer, BiageTh MNpuéMaMud KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

— CcO0371aBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB WHGMOpMAIMU (HU3HUUECKOTO COJEpKaHUs, B TOM YHUCIE
NyOJIMYHO JeJIaTh KPaTKHWE COOOIICHUSI O pe3yJibTaTaX MPOEKTOB WM YYEOHBIX
HCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BAaTh W3YYCHHBIN TOHSITUWHBINA
amnmapar Kypca (U3MKHu, COMPOBOXKIATh BHICTYIIJICHHUE MPE3EHTAIIUECH;

— TIpU BBHITIOJIHEHUHM YYEOHBIX TPOEKTOB M WCCIECIOBAHUN PaCIPEACISTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJladyaMu, CICIAUTH 3a
BBLIITOJIHEHUEM IUIaHA NEHCTBUM, aAe€KBAaTHO OIL€HMBAThL COOCTBEHHBIM BKJIag B
JEATENIbHOCTh  TPYIIbI, BBICTpPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOITHX.

K xonIty oOyuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

— HCHOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IABUKECHHE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSl BEUIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe TeNa, HACBHIIMICHHBIA M HEHACHIIIEHHBIM map, BIAKHOCTH BO3AYXa,
TEMIEPATypa, BHYTPEHHSS DJHEPIUs, TEIJIOBOM JBUraTellb, 3JIEMEHTAPHBIN



ANEKTPUUYECKUN 3apsil, HJIEKTPUUECKOE T0Jie, MNPOBOJHUKA U JAUIJICKTPHUKH,
MMOCTOSIHHBIN 3JEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

— pa3nuyarh SBJICHHS (TEIUIOBOE pACIIMPEHHE M CXKaTue, TeIionepeaaya,
TEIUIOBOE PpPAaBHOBECHE, CMAuYMBAaHHWE, KalMWUISIPHBIE SBJICHUS, WCIIAPCHHUE,
KOHJICHCAIus,  IUIaBJIEHWe, KpucTaumm3auus  (OTBEpJEBaHUE),  KHUIICHUE,
Teronepeaaya (TErIonpoOBOHOCTb, KOHBEKIIHUS, U3IYyUCHHUE), AICKTPU3aAIUs Tel,
B3aUMOJICHUCTBUE 3aPSIA0B, IEUCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHuTHasE WHAYKIMS) 1O ONMHCAHMIO MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHHUE;

— pacro3HaBaTh TMPOSIBIICHHE  H3YyYCHHBIX  (U3HUYCCKUX  SBJICHHH B
OKpY)XKalollleM MHpe, B TOM 4YHucie (UBHUYCCKHE SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KAlWUISIPHBIC SIBIICHUSI B MPUPOJIE, KPUCTAIIbI B
npupose, wusznydenue CofHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHEe pOCHI, TyMaHa, UHES, CHETa, dJICKTPUUECKHE SIBJICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE ToJIe 3eMJIM, Jpeid IOJFOCOB,
pOJIb MAarHUTHOTO TMOJA Ui KU3HH Ha 3€MJie, NMOJSPHOE CHUSHUE, MPU STOM
MEePEeBOJIUTh MPAKTUYECKYIO 3a7auyy B Y4e€OHYIO, BBIACIATh CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

— OIMCHIBaTh M3yUYCHHBIC CBOMCTBA TeNl U (PU3UYCCKHE SIBICHHS, HCIIOIB3YS
dbu3nyeckre BEIWMYMHBI (TeMIeparypa, BHYTPEHHSS DHEPrus, KOJIUYCCTBO
TEIUIOTHI, yJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJIeJbHAs TEIUIOoTa IUIABJICHHUS,
yAenbHas TeIUIoTa NapooOpa3oBaHus, yjAelibHAas TEIjoTa CropaHus TOIUIUBA,
KOO(PPUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCUTEIbHAs
BJIAKHOCTh BO3/yXa, OJICEKTPUUECKUM 3apsj, CUJIa TOKa, JJIEKTPUYECKOE
HanpsHKEHWE, CONMPOTUBJICHUE MPOBOJHUKA, YACILHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTb DJJEKTPUUECKOTO TOKa), MPU ONHCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCMOJAB3YEMbIX BEIUMYMH, OOO3HAUYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKd HM3yUEHHBIX
3aBUCHUMOCTEH (PM3UYCCKUX BEIIMUHH,

— XapakTepu3oBaTh CBOWCTBa Tei, (PU3MYECKHE SBJICHUS U IPOIIECCHI,
MCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUHN CTPOCHUS
BEILIECTBA, MPUHIMI CYIEPIO3UIMK ToJied (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH
cOoXpaHEeHHUs 3apsaa, 3akoH Oma a1l yyacTka 1enu, 3akon [[xoyns—JIenia, 3akox
COXpaHEHUs] DPHEPTHUM, MPU STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

—  OOBSACHATH (HU3WYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHUCJIE U B
KOHTEKCTE€ CHUTyallMd MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH



MPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JIOTUYECKUX IIaroB ¢
oropoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHHUM, (PU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

— pemiath pacy€THBIC 3a7a4u B 2—3 JACHCTBUS, UCIIONB3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBAIONIME (PU3NYECKHE BEJIMYMHBI: Ha OCHOBE aHajiu3a YCIOBHUS 3aJauu
3aMKMChIBaTh KPATKOE YCJOBHUE, BBIABIATH HEJOCTATOK JAHHBIX [UJISl pEHICHUS
3aJa4uM, BHIOMpATh 3aKOHBI U (opMmynbl, HeoOXOoAWMBIE M €€ pelleHus,
MIPOBOJIUTH PACUETHI U CPABHUBATH TOJYUYCHHOE 3HAYCHUE (PU3NUECKON BETMIUHBI
C U3BECTHBIMU JAHHBIMH;

— pacrno3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MPU TMOMOIIH
bu3MYEeCKUX  METOJIOB, HCIOJb3ys  OMUCAHWUE HCCIEIOBAHUS,  BBIJCITH
MPOBEPSEMOE TPEAIOIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSAJKA MPOBEACHUS
UCCIIEIOBAHMUSI, 1€J1aTh BHIBOJIBL;

— TPOBOJUTH OMbITHI 110 HAOIIOACHUIO (PU3UYECKUX SIBJICHUN WIIH (U3UYECKUX
CBOMCTB Ted (KamwUISpHBIE SBICHUS, 3aBUCUMOCThH JABJICHHMS BO3JyXa OT €ro
o0BéMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HAarpeBaHus INIpH
U3IIy4eHUH OT IIBeTa H3JIydaroniedl (MOrJIOMIAroNIeii) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUsST BOJBI OT TEMIEpaTyphl >KUAKOCTH M IUIOMAAM €€ TMOBEPXHOCTH,
AIEKTPU3AIUS TE U B3aUMOJICUCTBUE AIEKTPUUYECKUX 3apsioB, B3aUMOJICUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIN3allUsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JIEWCTBUSI MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMATHUTA,
CBOMCTBA 2JICKTPOBUTATENS MMOCTOSTHHOTO TOKA): (POpMyIHMpOBaTh MpPOBEPsSEMbIE
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHMUS,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

—  BBINOJIHATH MPSIMbIE U3MEPEHUSI TEMIEPATYpPbl, OTHOCUTEILHON BIAXKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C KCIIOJH30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (DU3UYECKUX BEIUYMH, CPaBHUBATH PE3YIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

— TPOBOJUTH HCCIICIOBAHHE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JPYrol ¢ KMCMOJIb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTH COIMPOTUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOWAAU MOMNEPEYHOTO CEUEHHS U YACIbHOTO
CONPOTUBJICHUSI BEILIECTBA MPOBOJHUKA, CUJIBI TOKA, UJYIIErO 4Yepe3 MPOBOJIHUK,
OT HAaNpsHKEHUST Ha MOPOBOJHUKE, WCCIEAOBAaHUE IOCIENOBATENBHOTO U
napajuieIbHOTO  COCAWHEHUM TMPOBOJHUKOB): IUIAHUPOBATh  HCCIIEIOBAHMUE,
coOMpaTh YCTAHOBKY W BBIMIOJHATH U3MEPEHUsI, CIEIysl MPEIOKEHHOMY ILIaHy,
(bUKCUpPOBATH PE3yNIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPa(HKOB,
JIeJaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

— TMPOBOJUTH KOCBEHHbIE M3MEpEHUs (U3MUECKUX BeTUYUH (yAeNibHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa U MOIIHOCTH



AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATH IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMpeAOKeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEITUYNHBL;

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

— XapakTepu30BaTh MPUHIMIBI  JCUCTBUS  HM3YYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOpOM Ha UX ONucaHus (B TOM 4YHCIE: CHUCTEMa
OTOIUICHUSI JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMmIepMeTp, BOJBTMETD,
CUETYMK  DJEKTPUYECKOM  DHEPIHH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (ITPUMEPHI), IEKTPUUECKHE MPEIOXPAHUTENH,
AJIIEKTPOMArHUT, AJIEKTPOJBUTATEb IOCTOSHHOTO TOKA), HCIOJNB3Ys 3HAHUS O
CBOMCTBaxX (PM3NUECKUX SBJICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh TMPOCTbIE TEXHUYECKHUE YCTPOMCTBA W HW3MEPHUTEIbHBIC
npuOOpPEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETp, THUTPOMETp, JBUTATelb BHYTPEHHErO  CTOpaHuf,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBIATb CXEMbl JJIEKTPUUECKHX  LEned ¢
MOCJICIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEH;

— TPUBOAMTH NPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUUECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTIeueHUs
0e30macHOCTH TIPU OOpaIlleHUHd C MpUOOpaMH M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

— OCYIIECTBISITh MOWUCK HWH(pOpManuu  (U3MYECKOTO  COACpX aHHUS B
HHuTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUHN U MTyTEM CpaBHEHUS JOTOTHUTEIBLHBIX
WCTOYHHUKOB BBIICTATH WH(OpPMAIUIO, KOTOpAs SIBISETCS NMPOTHBOPSUYUBOU HITH
MOKET OBITh HEJIOCTOBEPHOM;

— HCIIOJI30BaTh TPHU BBIMIOJHEHWW YYEOHBIX 3aJaHUil HAYyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOrO COAepIKaHUs, CIIPAaBOYHBIE MaTE€pPHANIbI, PECYPChl CETU
WuTepHer, BnameTh NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

— CO371aBaThb COOCTBEHHBIE NHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMSI,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COIEpKAHUS, B
TOM  YWCI€  MyOJNMYHO  MPEACTABISATH  PE3yNbTaThl  MPOEKTHOW WU
WCCJIEIOBATENLCKON JEATETLHOCTH, TIPU 3TOM IPAaMOTHO MCTIOIH30BaTh U3yUEHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH,  CONPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;

— TIpU BBINIOJIHEHUH YYEOHBIX TIPOCKTOB W WCCIENOBAaHUN (U3HUECKUX
IIPOLIECCOB  paclpenesiAiTb O0sf3aHHOCTM B TIpyHne B  COOTBETCTBUU C



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

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

— HCHOJIb30BaTh TIOHSTHUSA: CUCTEMa OTcu€ra, MaTepuajbHas TOYKa,
TPACKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUIECKOTO ABMKEHUS, Aehopmanus (yrnpyras,
IJIacTU4Yeckas), TPEHHE, IEHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, MEeHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO, IEHTP THKECTH TBEPIOTO
Tella, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH(pPa3ByK u
yIBTPa3BYK, JICKTPOMArHUTHBIEC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPhl MUCIYCKAHUS W MOIJIOLICHUS, alibda,
0eTa- ¥ raMMa-u3IIy4deHus1, U30TOIIbI, SACPHAs YHEPTeTHKA,

— pasnuuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJIMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBM)KEHHE, CBOOOJHOE IIaJICHHE
TeJ, PABHOMEPHOE JBIKEHHUE MO OKPY>KHOCTH, B3aMMOJICHCTBUE TEJI, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalOUIMe U BBIHYK/IEHHbIC KOJIEOaHus),
PE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXE€HHWE  3ByKa, MNPSAMOJUHEHHOE
paclpoCTpaHEHUE, OTPAKCHUE M TMPEJIOMIICHHUE CBETa, IMOJIHOE BHYTPEHHEE
OTPaXCHHE CBETA, PA3JIOKCHHE OCJIOr0 CBETa B CIIEKTP M CIIOKECHHE CIIEKTPAJIbHBIX
I[BETOB, JUCIEPCUs CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIYyYCHHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBJICHHUC,

— pacro3HaBaTh TMPOSIBIICHHE  H3YYCHHBIX  (U3MYCCKUX  SBJICHHH B
OKpY’KarolieM Mupe (B TOM uuciie (GU3UYSCKHE SBJICHHUS B MPUPOC: MPUIUBBI U
OTJIUBBI, ABUXeHUE TUIaHeT COJIHEUHON CUCTEMBI, PEaKTUBHOE JBUKCHHUE KUBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >XMBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMUYECKHUe
BOJIHBI, IlyHAMU, X0, I[BETa T€J, ONTUYECKUE SABJICHUS B MIPUPOJIE, OMOJIOrMYECKOe
JEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO W3IyYCHHUH,
€CTECTBEHHBIN PAaIMOAKTHBHBIA (OH, KOCMUYECKHE JIy4d, PaTA0aKTUBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3Jy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

— ONHUCHIBaTh M3YYCHHBIC CBOWCTBA Tel M (DU3UYECCKUE SIBICHUS, UCIIOJB3YS
dbu3nyeckue BeIWYUHBI (CpeIHSIsT W MTHOBEHHas CKOpPOCTh Tejla IIpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEPEMENIEHUE, MyTh, YIIIOBAasi CKOPOCTb,
cuja TPEHMs, CUJIa YIPYroCcTH, CHJIa TSIKECTH, YCKOPEHHUE CBOOOJHOTO IMaJICHMUS,
BEC TeJla, UMITYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHMYeCKas paboTa W MOIIHOCTb,



NOTEHLIMAJIbHAs dJHEpPrus Tela, MOJHATOTO HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHIMATIbHAST SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPIus, MOJHas
MEXaHUYEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMIICHUS CpeAbl), MpU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEIMYUH,
00O3HAUYEHHUS W €OUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUTb (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO0 BEJIMUHUHY C APYTUMHU BEIMYMHAMHU, CTPOUTD
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

— XapakTepu3oBaTb CBOMCTBA TeJl, (U3MYECKUE SIBICHHUA U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHMSI, PUHIUI
CYNEpHO3ULIMA CHUJI, IPUHLMUII OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbroToHa,
3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOHbI OTPAXKEHHS U MPEIOMIIEHUS CBETA, 3aKOHbI
COXpPaHEHHS 3apsIOBOTO W MACCOBOTO YHCEIN MPHU SIEPHBIX PEAKIHSIX, MPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIllUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

— OOBSCHATH (PU3NYECKUE TMPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyalliii MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIAaroB
C onopodl Ha 2-3 W3Y4YEHHBIX CBOICTBAa (PU3NYECKHX SBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemiath pacu€THbIC 3a/1aUd (OMUPAIONTUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3HMUECKHE BEIMYMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIISATH HEJOCTAIOIIHNE
WM U30BITOYHBIE JAaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS
pellieHusi, MPOBOAUTH PACUETBl M OLIEHHWBATH PEATUCTUYHOCTh MOJIYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

— pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TMpPH OMOIIH
Gu3MYECKUX  METOAOB, WCIONB3YysS ONHCAHWE HCCICNOBAHUS, BBIICTATH
POBEPSIEMOE TPEATONOKEHNE, OIEHUBATh MPABUIBHOCTH MOPSIAKA MPOBEICHUS
WCCIICIOBAHMsI, JIeNaTh BBIBOJABI, HHTEPIPETUPOBATh PE3yNbTaThl HAOMIOACHUN U
OTIBITOB;

— TIPOBOJIUTH OMBITHI 110 HAOTIOJACHUIO (PU3NUECKHUX SBICHUHN WM (PU3HUECKUX
CBOMCTB TeN (M3yueHue BTOPOro 3akoHa HbI0TOHA, 3aKOHA COXPAaHEHHUsS SHEPIHUH,
3aBHCHMOCTh TIepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3sioKeHHe Oeoro cBeTa B CIIEKT,
U3y4eHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHUs
npeaMera B cOOMparolled JMH3€, HaONIOJEHHE CIUIOUIHBIX M JIMHEMYaThIX
CIEKTPOB H3JIyYEHHUs): CAMOCTOSITEIbBHO COOMpPATh YCTAaHOBKY M3 HM30BITOUHOTO



Habopa 000py0BaHMsI, OMUCHIBATH X0/l OTBITA U €T0 PEe3yJbTaThl, (POPMYIUPOBATH
BEIBOJIBL;

— TPOBOAUTH NPHU HEOOXOIWMOCTH CEPHIO MPSAMBIX W3MEpPEHUH, Ompenesss
CpelHee 3HaueHUE M3MepsAeMOoil BenuuuHbl ((POKYyCHOE paccTOsHUE COOHparoieit
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

— TIPOBOJIUTH HCCIEJOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHUH (3aBUCUMOCTh IYTH OT BpPEMEHU IPHU
PaBHOYCKOPEHHOM JBIDKEHHU 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHSI CBETa
OT yrja MaJeHus M yria MOpeJoOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAHNUE, CAMOCTOATENILHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM MCCIIEIOBAHUS;

— TMPOBOJUTH KOCBEHHbIC HW3MEPEHUS (PUIMYECKUX BEIUYUH (CpEaHss
CKOPOCTh U YCKOPEHHE Tella MpPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE
CBOOOJTHOTO TMaJIeHus, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4eckas padoTa W  MOIIHOCTh, 4YacToTa W Tepuoj] KoJjieOaHuM
MaTEMaTUYECKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa coOuparomei
JUH3bI,  PAJAMOAKTUBHBIA  (OH):  MIAHUpPOBaTh  HU3MEPEHHs, CcoOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHATh U3MEPEHHUSI, CIIEIYSI MPETI0KEHHON
WHCTPYKIIUHM, BBIUMCISATH 3HAYCHHE BEJIMYMHBI M aHAIM3UPOBATH TMOJYyYCHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

— coOJII01aTh MPAaBWIIA TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1adopaTopHbIM
000pyI0BaHUEM;

— pa3nuyarb OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3HUYECKUX MOJEIIECH:
MaTepuaibHas TOUYKa, a0COIMIOTHO TBEPJOE TEIO0, TOUEUHBIM UCTOUHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHAasi MOJIEb aTOMa, HyKJIOHHAsI MOJIe]Ihb aTOMHOTO SI/Ipa;

— XapaKTepu30BaTh TMPUHIIMIBI  JCUCTBUS  HM3YYCHHBIX MPUOOPOB M|
TEXHUYECKUX YCTPOMCTB C ONOPOW Ha HMX OMMCAHMS (B TOM YHUCIE: COUIAOMETP,
JATYMKU TOJI0KEHHUS, PACCTOSIHUSA U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOII,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETP, Kamepa
Bunbcona), wucnonp3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SBJICHUA U
HEe00XoauMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbl MU CXEMAaTHYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peuieHur y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl JUIsl MOCTPOEHUs
M300paKEHUI B IJIOCKOM 3€pKaJie U cCOOMparollei JIUH3E;

— TPUBOAWTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O MMPUMEPaX ) MPAKTUIECKOTO
UCIOJB30BaHusl (PU3MUECKUX 3HAHWU B MOBCEAHEBHOW XU3HU Ui OOecreueHus



0e30MacHOCTH TpHu oOpalleHuu ¢ IpudopaMHu M TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPYKaIoIIEH CpeJIe;

— OCYIIECTBIATh MOUCK HH(poOpMauuu  (U3NYECKOTO  COAEpX aHUS B
WHuTepHeTe, caMOCTOATENbHO (POPMYIUPYsl MOUCKOBBIM 3ampoc, HaXOAUTh IIyTH
OIpeNENIeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWI U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

— HCMOJB30BaTh MPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
WnTepHer, BnaneTy NpUEMaMHU KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

— CO03/1aBaTb COOCTBEHHbBIE MHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOrO COJEpkKaHUS, IMyOJIHYHO
NPEACTABIATh PE3YNbTAThl MPOEKTHOW WIIM HUCCIEN0BATENBCKON JESTENbHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh N3YyYEHHBIA NOHATUHWHBIN anIapaTr u3y4acMoro
pasznena (QU3MKM U CONPOBOXKJATh BBICTYIUICHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MIHIE - Hayka 0 fipupose https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBI METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJE U 6 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmmorexa LIOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.2 JIuH3bl U onTHYecKue TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bu6mmoreka [IOK
51 Hcnyckanue v moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 9 bubnnorexka [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KIIACC
KounuectBo yacos
Ne Hara
Tema ypoka Kountp. Ip. duekTponnbie L{OP
ypoka Bcero H3y4YeHud
pabdotrbl  padoTHI
1 ®duzuka — HayKa o0 npupoje. SBiIeHus NPUPOIDI. 1
Ouznyeckue sIBICHUS
) MexaHn4uecKue, TeIUIOBBIC, JICKTPUICCKHE, 1
MarHuTHbIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS
3 Ou3ndecKue BEIIMINHBI U KX U3MEPCHHE 1
Ypok-uccienoanue "M3mepeHue teMieparypsl Ipu
4 ITOMOIIIH KUJKOCTHOTO TEPMOMETpA U JaTurKa 1 1
Temrneparypsl"”
Kak ¢u3nka u gpyrue eCTeCTBECHHBIE HAYKU U3YYAIOT
5 npupoay. EcTecTBeHHOHay4UHBII METO/ MO3HAHUS 1 brbmmorexa LIOK
PEpOZY: YR o https://m.edso0.ru/ff09f72a
Onucannie pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJIENIeH
VYpok-uccnenosanue "[IpoBepka rumoressl: 1aabHOCTh
6 MoJETa mapuKa, MyIEeHHOr0 TOPU30HTAIBHO, TEM 1 1
OoJpliie, 4eM 0oJIbIie BBICOTA ITycKa"
7 CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOLINE 1 bubmuoteka [IOK
JIMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoBanue «ONBITH 10 HAOTIOJCHIIO 1 1
TEIJIOBOTO PACUIUPEHUS Ta30BY
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1
B3anmocBsI3p MEXTy CBOMCTBAMU BEIIECTB B Pa3HBIX
bu6nmnorexa LIOK
11 arperaTHeIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM 1

ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanuueckoe aABuxeHue. PaBHoMmepHoe u bubmmoreka [JOK
HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [JOK
13 Cropocts. Exuimiust ckopocti https://m.edSO(I)_.[ ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHH IBY)KCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akoH nHepuuu. BzaumoaeiicTeue ten kak Bu6muoteka [JOK
IIPUYMHA U3MEHEHHS CKOPOCTH JABUKECHUS TEII https://m.edsoo.ru/ff0a0c10
16 [TImoTHOCTH BemiecTBa. PacyeT macchl 1 00beMa Tejia 1mo bubnuoreka [{OK
€ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha"60paTopHa;1 pabota «OrnpeneneHue MmIOTHOCTH
TBEPAOTO TENIa»
18 Permrenne 3agaud mo teMe "IlimoTHOCTE BeriecTsa" buGnuorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepucTuka B3aumoierictus Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yuenne 3aBUCUMOCTH
20 pacTspkeHus (aeopmaniu) NpyKUHbI OT MPHIIOKEHHOMN
CHITBD
21 SABnenue Tarorenus. Cuna TsHKECTH
99 CBs13b MEX]ly CUJION TSKECTH U Maccoil Tena. Bec Tena. bubnmnoreka HOK
Pemrenue 3ampau no reme "Cuna tsxectu” https://m.edsoo.ru/ff0a1778
93 Cuna TshKecTH Ha Apyrux miaHeTax. Gusndeckue bubnmnoreka [JOK
XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bubnmnoreka [JOK
24 Mswmepetine ciu. JlusamomeTp https://m.edSO(])_.[ ru/ff0al8cc
bubnmnorexa [JOK
25 Bec rena. Hesecomocts https://m.edSO(])_.[ ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 110 OJTHOM TPSIMOM. bubnuorexa [JOK
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PaBHOelicTBYOIIAs CHII

https://m.edsoo.ru/ff0ala70

27 Pemenue 3amgau no reme "PaBHonelicTByomas cui"

98 TpeHue ckosbkeHus U TpeHue 1nokosi. TpeHue B Bu6muotexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «/3y4eHrne 3aBUCUMOCTH CHITBI

29 TPEHUS CKOJIBKEHHS OT CHJIBI JJABJICHUS U XapaKTepa bubmmorexa [JOK

p . P P https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEIH»

30 Pemenue 3a1a4 Ha onpesesieHne paBHOACHCTBYIOMIEH
CHJIBI
Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe

31 n3o0paxenue cuiny, «CHbly», «PaBHOAEHCTBYIOIIAS bubmorexa HOK

P ’ ’ Y https://m.edsoo.ru/ff0alde0
CHII»
KonTtponsHas pabora no temam: «MexaHu4eckoe
32 JIBHIKCHHEY, «Macca, INIOTHOCThY, «Bec Tenay,
«['papuueckoe nzobpakenue cun», «CUiab»
Hasnenne. CriocoObl yMEHBILIEHUS U YBEITHMUEHUS bubmuoreka [IOK

33
JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiieHue ra3a. 3aBHCUMOCTD JIaBJICHHUS Ta3a OT bubnmorexa LIOK
00bEMa, TemnepaTypbl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBiieHUst TBEPABIMU TEIIAMH, )KUIKOCTIMHU U bubnuoreka [IOK
razamu. 3akoH Ilackams https://m.edsoo.ru/ff0a25b0
JlaBiIeHHE B )KUJIKOCTH U Ta3e, BEI3BAHHOE JICHCTBUEM bubnunorexa LIOK

36
CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo teme «J/laBieHue B )KUIKOCTH U Ta3e. bubnunorexa LIOK
3axon [Tackamsay» https://m.edsoo.ru/ff0a2826

but6mmoreka [IOK

38 CooO0marommecs Cocyabl

Harom A https://m.edsoo.ru/ff0a2970
. bu6nmnorexa LIOK
39 I'mnpaBnuueckuii npecc 1

https://m.edsoo.ru/ff0a3136
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40

Manomertpsl. [1opiiHeBON KUIKOCTHBIN HACOC

Atmocdepa 3emn. [IpudarHbI CyliecTBOBaHUS
BO3IYITHOW 000109KH 3eMJIi. 3aBUCUMOCTD

bu6nmoreka [IOK

41
aTMoc(epHOTro JaBJICHUS OT BHICOTHI HAJl yPOBHEM https://m.edsoo.ru/ff0a2b5a
Mopst
bu6nmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocdepHoe JaBlieHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro aaBineHus. OnbIT bubnnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJI bubmmoreka [JOK
YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha Bbu6moteka [JOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe naBieHue"
47 JlelicTBue ®UIKOCTHU U Ta3a Ha IOIPYKEHHOE B HUX bubmuorexa [IOK
Teno. ApXuMeoBa Cuiia https://m.edsoo.ru/ff0a3276
Jlaboparopnast pabota «OnpeseneHne BhITaTKHBAIOIEH
48 CUJIBI, JICHCTB el Ha TeJIo, TOTPY>KEHHOE B bubmmorexa [IOK
i yiom > HOTPYX https://m.edsoo.ru/ff0a33fc
KHUJKOCTB)
Jlaboparopnas pabota no Teme «lccrnenoanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00bEMa bubmmorexa LIOK
N A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B HUJIKOCTh YaCTH TEJIa»
bubnunorexa LIOK
50 IT
flaBatHe Tel https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue apeoMeTpa
51 WM KOHCTPYMPOBAHUE JIOJKHU U ONIPENETICHHE €€
rpy30M0bEMHOCTH"
59 Pemenue 3amgau no remam: «llnaBanue cynos. bubnuoteka [JOK

BO3,Z[YXOHJ13.B3.HI/IC», «ﬂaBJ’ICHI/IC TBCPABIX TCII,

https://m.edsoo.ru/ff0a3654
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JKUIKOCTEH U Ta30B)

bub6nmoreka [IOK
>3 Mexammiecias padora https://m.eds00.ru/ff0a3f82
bubnunoreka LIOK
>4 | MomrocTs. EAumEl MOMIKOCTH https://m.eds00.ru/ff0a3f82
55 VYpok-uccnenoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOI 1
IIpH noAbEME 10 JecTHULE"
56 [Ipocteie Mexanu3msbl. Peruar. PaBHoBecue cuil Ha
peIyare
KonTponbHas pabota no Teme «JlaBneHue TBepbIx Tell,
57 XKHUAKOCTeH U razoBy» / Beepoccuiickas mpoBepodHas
pabora
PesepBHblii ypok. Pabora ¢ Tekctamu 1o teme
58 «JlaBieHue TBEPABIX TN, KUIKOCTEH U Ta30By / buGnuorexa [IOK
. https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas npoBepouHas pabota
59 Prryaru B TexHuke, ObITYy U nipupoje. JlaboparopHas 05 bubnnorexa [JOK
pabota «VccnenoBaHue ycioBU paBHOBECHS phlyara» https://m.edsoo.ru/ff0a478e
50 Pemenue 3ana4 no teme «Y Cl0BUSI paBHOBECUS bubnuoreka [IOK
phIyara https://m.edsoo.ru/ff0a48a6
Ko dunnenT noneznoro neicTBUsS MEXaHU3MA.
61 JlaGopatopnas padora «M3mepenue K1/ HakioHHOM 0.5
IIJIOCKOCTH»
" " bubnuoteka [JOK
62 Pemenue 3amad mo reme "Pabora, momuocts, KIT/] https://m.edsoo.ru/ff0adcAs
63 Mexannueckas sHeprus. Kunernueckas u bu6muoreka [JOK
MOTEHIMATbHAS YHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH Bubmmorexa [IOK
https://m.edsoo0.ru/ff0a4360
65 YPOK-3KCIIEpUMEHT 0 TeMe "DKCIepUMEHTATHHOE 1
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onpe/ieJICHUE U3MEHEHHUSI KHHETUUECKOU U
MMOTEHITMATBLHON SHEPTHH P CKaThIBAHUH TeJIa 110
HAaKJIOHHOH IIJIOCKOCTH"

KonrtponsHas pabora o teme «Pabota 1 MOITHOCTB.

06 OHeprus» 1
67 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnmnoreka HOK
"MexaHnueckoe aBrxenue" https://m.edsoo.ru/ff0a4ee6
68 PesepBHylit ypok. Pabora ¢ Tekcramu o teme "PaboTa. 1
Momnocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoauuecTBO 4acoB

Ne Tema ypoka Beero K/p  Tplp Hara Daexrponnsie LHOP
1 Oorf;;)fi:;ig;f;;?;;ﬁgﬂel(ynﬁm{O_KHHeTquCKOH TeOpHH H it 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a5256
2  Macca u pazmep aTOMOB ¥ MOJICKYJI 1
3 Moneni TBEPAOTO, JHUAKOTO 1 raso00pasHoro cocToTHuA 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a540e
BELIECTBA
OObsicHeHHE CBOICTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 | cocTOsHUU BelecTBa Ha OCHOBE MOJIOKEHUN MOJIEKYIISIPHO- 1
KMHETUYECKOU Teopuun
Kpucrannuueckue u amopHble Tena bubnuoreka [{OK https://m.edsoo.ru/ff0a5800
CmauuBaHue ¥ KanwuIsipHOCTh. [loBEpXHOCTHOE HATSKEHUE bubnuoreka LIOK https://m.edsoo.ru/ff0a5530
7  TemioBoe pacHIUpEHHUE U CKATHE bubnuoreka [{OK https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEPATYPhl CO CKOPOCTHIO TEILJIOBOIO 1
JIBU>KEHUSI YACTHUIT
9  Buyrpennss sHeprusi. CniocoObl U3MEHEHUsI BHYTPEHHEH SHeprun bub6nuoreka LIOK https://m.edsoo.ru/ff0a5c60
10  Bwuasl Temtonepenaun bubnmuoteka [{OK https://m.edsoo.ru/ff0a6412
11 YpOUK-KOH(I)epeHLII/ISI "[IpakTHUECKOE UCTIOIB30BAHNUE TEIIJIOBBIX 1 1 Butorexa LIOK https://m.edsoo.ru/ff0a65¢0
CBOICTB BEILIECTB U MaTepUAJIOB B LIEJSIX dHEProcOepexeHus "
12 KonmnuecTBO TEILIOTHL. Y IenbHAsA TEIUIOEMKOCTD 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TernoBoro 6ananca. TermiooOMeH U TemIoBoe 1 Butorexa LOK https://m.edsoo.ru/ff0a7088
paBHOBECHE
14 Jlabopatopuaz pabora "HCCVHCHOBaHHev HBHGH'I:IH Tenoobmera 1 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a6a98
MIpU CMEIMIMBAHUU XOJIOJAHON U TOopsiueit BO/bI
15 Pacuer konmvecTBa TETIIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS 1
TeJa U BBIIETSIEMOT0 UM MPHU OXJIAXKICHUU
16 Ha60paTo'1'3Ha51 pabora "OnpeneneHue yAenbHON TEMI0EMKOCTH 1 1 Butorexa LOK https://m.edsoo.ru/ff0a6bb0
BElIeCTBa
17 | Dueprus TormuBa. Y ieiabHas TEIJIOTA CTOPAHUS 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a7b5a
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ITmaBnenue u OTBCPACBAHUC KPUCTAIUNIMYCCKUX TCII. YI[GJIBHaSI

18 bubnmoreka [{OK https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
JlabopatopHas padora "OnpenelieHue yaeabHONH TEIUIOTHI

19 PaTOPHEA e P Y Bu6miorexa LIOK https://m.edsoo.ru/ff0a72fe
MJIaBJICHUS JIba

20 ITapooOpa3oBanue u KoHaeHcanus. Mcmapenue bubmuoreka [{OK https://m.edsoo.ru/ff0a740c
Kunenwne. Y nenpHas Temiora napooOpa3oBaHUs ¥ KOHICHCAIIIH.

21 poobp bubmuorexa I{OK https://m.edsoo.ru/ff0a786¢
3aBUCHMOCTh TEMIIEPATyphl KUIICHHUS OT aTMOC(HEPHOTO AaBIICHUS
BnaxuocTs Bo3ayxa. JlabopatopHuas padora "Onpenenenue

22 vaX patop "p pea bubmmotexa LIOK https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHON BJIQYKHOCTH BO3yXa

23  PemieHue 3a7a4 Ha ONpeIeTICHUE BIAXKHOCTH BO3AyXa

24 [Tpunummne! paboTel TeroBbIX aBurareneif. [laposas TypOuHa.
JlBuratenb BHYTPEHHETO CTOPAHMS
KIIJI TermmoBoro aBurarens. TemioBbie IBUTATEIIHN U 3aIUTa

25 A o A A H bu6mmoreka LIOK https://m.edsoo.ru/ff0a7c7c
OKPYXKAaroIIei cpeibl

26 3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIJIOBBIX
npoiieccax
[ToaroToBka K KOHTPOJILHOU padoTe mo Teme "TermmoBbie

27 P P . : Bu6miorexa [JOK https://m.edsoo.ru/ff0a832
sBJICHHS. VI3MEHEeHHEe arperaTHbIX COCTOSTHUN BEIIECTBA
KontponbHas padota o Teme "TemnoBbie siBneHus. M3menenune

28 b . . " bubnuorexa IIOK https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BeIlleCTBa

29  Dnexrtpusanus Ten. [IBa poja dIEKTPHUECKUX 3apsiioB

30 Ypok-uccienoBanue "OnexkTpusanus TeJl UHAYKIHUEH U IpU
CONPUKOCHOBEHUU"

31 BsaumogeiicTBue 3apsHKeHHBIX Tell. 3akoH Kymona bubnnoreka L{OK https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nosie. HampspkeHHOCTh 3JIEKTPUYECKOTO MMOJIA.

32 P P pv bu6mmoreka IIOK https://m.edsoo.ru/ff0a8a0a
[TpuHIUTT CyTePIIO3UITNH STIEKTPUUECKHUX TTOJICH

33 Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIN 3apsi.
Crpoenue aToma
[TpoBOTHUKY ¥ AUAIEKTPUKH. 3aKOH COXPAHEHUS DJIECKTPUIECKOTO

34 P A P P P bu6mmoreka IIOK https://m.edsoo.ru/ff0a8ef6

3apsiia
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35

Pewienue 3ana4 Ha IPUMEHEHUE CBOMCTB 3JIEKTPUYECKUX 3aps 0B

bubmuoreka [{OK https://m.edsoo.ru/ff0a90cc

DJIEKTPUUYECKUH TOK, YCIOBUSA €r0 CyIecTBOBaHUs. VIcTOUHUKH

36 bu6mmoreka LIOK https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA

37 | JlefcTBHUSA AIIEKTPUUYECKOTO TOKA bu6mmoreka LIOK https://m.edsoo.ru/ff0a96b2

38 VYpok-uccnenoBanue "JleiicTBre 37EKTPUUECKOTO MO HA 1
MIPOBOJIHUKYU U TUDJIEKTPUKH"

39  DnekTpuvecKui TOK B MeTajuIax, KUAKOCTIX U razax bu6mmoreka LIOK https://m.edsoo.ru/ff0a9838

40 | DmekTpudeckas Lerb U €€ COCTaBHBIC YaCcTH

41 Cua TOKa;, Jlabopatopuaz pabora "H3mepenne u peryimposaiie 0.5 bubnuoreka L{OK https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA

4 DnekTpuueckoe HarnpsbkeHue. Bonbtmetp. JlabopaTophas pabora 05 Butmorexa LOK https://m.edsoo.ru/ff0agel4
"N3mepenue u peryaupoBaHue HanpsHKeHUs "

43 ConpoTHuBiIeHUE MPOBOJHUKA. Y IEIHHOE COTPOTHUBIICHUE Butorexa LIOK https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaboparopHas paboTa "3aBHCUMOCTH JIEKTPHUIECKOTO

44 | compOTHBIECHUS MTPOBOAHHUKA OT €0 ATUHBI, TUIOIIA U 1 bubnuoreka [{OK https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”

45 3aBUCUMOCTh CHJIbI TOKA OT HanmpsbkeHus. 3akoH OMa /1715 yyacTka BuGniorexa LIOK https://m.edsoo.ru/ff0aad4a
enu
JlabopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA,

46 | wmaymero yepes pe3ncTop, OT COMPOTUBIICHUS PE3UCTOPA U 1 bubnuoreka [{OK https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”

47  TlocnenoBarenbHOE U MapasieIbHOE COCTUHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabota "I[IpoBepka mpaBuiia CI0KEHHS

48 | HampspKeHUU TIPH MOCIIEI0BATEIFHOM COSTMHEHUU ABYX 1 bubmuoreka [{OK https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

49 Jlaoparopiias pabora "TIpobepica HpaBpiﬂ & AU CHLIL TOka T 1 bubmmoreka LIOK https://m.edsoo.ru/ff0aadle
napauieIbHOM COSTUHEHUU PE3UCTOPOB

50 Pemenue 3a1au Ha npuMeHeHne 3aKkoHa OMa i Pa3IuyHOTO BuGmorexa LIOK https://m.edsoo.ru/ffoaafSa

COCOINHCHUA ITPOBOAHHUKOB
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51 | Pabora u MOITHOCTB AJIEKTPUIECKOro TOKA. 3akoH J[xxoyms-JleHma bubnmoreka [{OK https://m.edsoo.ru/ff0ab124

52 Jlabopatopuias p a6OT2,1' "Onpeseserue paboTs! H MOLLHOCTH 1 bubnuoreka L{OK https://m.edsoo.ru/ff0ab3e0
AJIEKTPUYECKOTO TOKA

53 DJEeKTpUYECKUeE IIeTH U MOTPEOUTENN SICKTPUIECKOIM SHEPTHH B BuGmiorexa LIOK https://m.edsoo.ru/ff0ab660
onITy. KopoTkoe 3ambIkaHue

54 | TlocTosiHHBIE MAarHUTHI, UX B3aHMOJICHCTBHE

55  VYpoxk-ucciaenoBanue "M3yueHne moyei mocToOSHHbIX MarHuTOB" 1 bubmuoreka [{OK https://m.edsoo.ru/ff0ac3d0

56 MaruauTHoe nosie. MarHuTHOE 1oJie 3eMIIM M €T0 3HAYCHUE IS Butmorexa LIOK https://m.edsoo.ru/ff0ac0ba
’KU3HU Ha 3emIie
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo TeMe "DIeKTpUIeCcKue

57  3apsaapl. 3apsHKEHHBIE Tela U UX B3auMoielcTBus. [locTossHHBIN bu6nmoreka LIOK https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"
KonTposbHas paborta o teme "IneKTpruuecKue 3apsibl.

58 | 3apsokeHHbIE Tena U X B3aumozeicTus. [locTosHHBII bu6mmoreka LIOK https://m.edsoo.ru/ff0abea8
anexkTpuyeckuit Tok" / Beepoccuiickas nmpoepouHas pabora

59 Pe3epBHbIit yp(v)K. Pe'1'60Ta c TeKCTVaMI/I no teme "[locTosiHHBII Butmorexa LIOK https://m.edsoo.ru/ff0acdc
anekTpudeckuit Tok" / Beepoccuiickas mpoBepodHas paboTa

60 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA Butmorexa LIOK https://m.edsoo.ru/ff0acld2
MarnuTHOe MoJjie KaTyIIK{d ¢ TOKOM

61 {IpHMeHeHHe iﬂeKTpOMaFHHTOB B Texamie. Jlabopatopras pa6(3'T a 05 bu6mmoreka LIOK https://m.edsoo.ru/ff0ac74a

N3yuenune neicTBUS MATHUTHOTO TOJISI HA POBOJHUK C TOKOM

DIEeKTPOABUTATENH MOCTOSTHHOTO TOKA. Mcnonb3oBanue

62 DJICKTPOABUIATEICI B TEXHHHCCKIX YCTPOHCTBAX U Ha bubmuoreka [{OK https://m.edsoo.ru/ff0ac86¢
Tpancnopre. JlabopaTopHuas padora "KoHcrpyupoBanue u
u3yueHue paboThl ANeKTpogBUTaTess"”

63  OmnbiTel @apanes. 3akon DMU. TIpaBuio Jlenmna
Onekrporerepatop. CrocoObl TOTyYeHUS ANEKTPUISCKONH

64 osHeprum. DIEKTPOCTAHIIMHN Ha BOZOOHOBIISEMBIX HCTOYHHUKAX
SHEPrUHn

65 [TonroroBka K KOHTPOJIBHOU paboTe Mo Teme "INEKTPUUECKUe 1

MArHuTHBIE BIeHUSA"



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0ac86c

KoHnTponpHas padora o Teme "DIeKTprUIecKre U MarHUTHBIE

66 " 1 bubmmotexa LIOK https://m.edsoo.ru/ff0ach14
SIBJICHUS
P i . Pab "T

67 e3P BHI;IH YPOK. 1'a00Ta ¢ TCRCTAMIL 10 TeMe L CILIOBHE 1 bubmmoreka LIOK https://m.edsoo.ru/ff0acc5e
SIBJICHUS

68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbIe 1
ABJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoumnuectBo yacos
yp‘]j)‘(-;ca Tema ypoka Beero Kourp. Ilp. f/II:;:eHI/IH Juaexrponnbie [IOP
padoThl  padoThI
1 Mexannueckoe nBrxeHne. MaTtepuanbHas TOUKa 1
5 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsamonuHeiiHoe apwkenue. CpeaHss u 1
MI'HOBEHHAsi CKOPOCTh
5 [TpsimonMHENHOE PABHOYCKOPEHHOE JBUKCHHUE. 1 Bbu6mmoteka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CxopocThb MPSMOJIMHENHOIO PABHOYCKOPEHHOTO 1
neuxeHus. ['paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHne yCKOpeHus Tesa
7 IIPY PAaBHOYCKOPEHHOM JIBM>KEHUH 110 HAaKJIOHHOM 1 1 BH6J?HOTeKa LHOK
HocKoCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE BMKEHUE 110 OKPYKHOCTH. [lepruon u 1 bubmuoreka [JOK
yacToTa oOpamenus. JInneitHas u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 lenTpOocTpeMUTENBHOE YCKOPEHUE 1
11 [Iepseii 3axoH HproToHA. BekTop cuibl 1 Eggﬁ;;fg;gﬁ}:f 0ae612
12 Bropoii 3akon HetoTona. PaBHozelicTByro1mas cuia 1 ngs?;jrz?:(;{sigrou/ﬁff 026724
13 Tperuit 3akoH Herorona. Cyneprno3unus cui 1 ]r?::[?sj?lpllr?:;(;groulllff 026982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

bubnunoreka LIOK

14 Pemenue 3aa4y Ha mpuMeHeHne 3akoHOB HeroToHa https://m.edsoo.ru/ff0aehbe
bubmuorexa [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edSO(I)l. ru/ff0aeca2
16 Pemenue 3anad no teme «Cuia ynpyroctu
17 JlaboparopHuas pabota «OnpeneneHne KecTKOCTH bubmmoreka [JOK
PY>KUHbBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cwnatpeiis https://m.edsog ru/ff0af738
bubmmoreka [JOK
19 Pemenue 3anau no teme «Cuina TpeHus» https://m.e dsog)_.lru /F0afa26
20 JlaboparopHas padota "Onpenenenne KodphuueHTa bubnnoreka [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no treme "3akonsl Herotona. Cuita bu6nmorexa LIOK
ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubmuoreka [IOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ConHedHas cucrema).
lamaktuku"
24 Pemenue 3agau no teme "Cusa TSXKECTH M 3aKOH bubnuoreka [{OK
BCEMHUPHOTI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckast CkopocTs. HeBecomocTs u bu6muoreka [JOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOW TOYKUA. AOCOIIOTHO TBEPOE
26 Teno. PaBHOBecHe TBEPIOTO Tella ¢ 3aKPETUIEHHON OChIO Bubmmorexa [IOK
Bparenus. Moment cuibl. LleHTp TshkecTH hitps://m.edsoo.ru/ffOafe36
27 PaBHOBecue MaTepuabHOW TOYKUA. AOCOIIOTHO TBEPOE



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Teno. PaBHoBecue TBEPAOro Teia ¢ 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn

Pemenue 3anau no teme "MomeHT cuibl. LlenTp

bu6nmoreka [IOK

28 TsKeCTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe bubmmoreka [JOK
"MexaHndeckoe aBrKkeHue. Bzanmoaeiictsue Ten" https://m.edsoo.ru/ffOb0408
30 KontponsHas pabora 510 TeMe "MexaHuueckoe Bu6mumoteka [JOK
nBIKeHne. B3aumonelicteue Ten"” https://m.edsoo.ru/ffOb06ec
31 Nmnynse Tena. UMmymnbe cuibl. 3aKOH COXpaHEHUs bubnnorexa [JOK
HMITyJIbCA. YIIPYTO€ U HEYNPYTroe B3auMOICUCTBUE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1a4 mo Teme "3aKOH COXpaHCHHS HMITYJIbca" bubmmorexa [JOK
https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenus "PeakTuBHOE ABMKEHUE B IPUPOJIE
U TeXHuke"
bubnnoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.e dSO(])_.[I‘U p———
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJTBI TPEHUS brbmmorexa [TOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenrue padboThl CHIIBI
36 TPEeHHUsI IPU PABHOMEPHOM JIBIKEHUU Tella 10
TOPU30HTAILHON TTOBEPXHOCTH
37 CBs13b sHepruu U paboThl. [loTeHnnanbHas 3Heprus
38 Kunernyeckas sneprus. Teopema o KHHETHYECKON bubmuoreka [JOK
SHEPIUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «/3y4ueHue 3aKkoHa COXpPaHECHHS bubnuotexa [JOK
SHEPIUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe 1BUKEHUE U €r0 XapaKTePUCTUKU bubmuotexa [IOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

3aryxatomue Konebanus. BeiHyX1eHHbIe KoJeOaHMsl.

https://m.edso0.ru/ff0b1858
bubnunoreka LIOK

42 Pe3zonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U Ipy>KMHHbBINA MasiTHUKU
44 VYpok-uccrnenoBanue «3aBUCUMOCTh Mepruoia KoieOaHui bubmmoreka [JOK
OT >KECTKOCTH MPYKUHBI U MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaienue sHepTUn IPU MEXAHUIECKUX KOJICOAHMSIX
46 JlaboparopHas pabota «Onpeaenenrue 4acToTsl U bubnnorexa [JOK
nepuoa KojaebaHui mpy>KMHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
JlabopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuoja kojaebaHui rpysa, MOABEIIEHHOTO K HUTH, OT bubmorexa LIOK
MACCH Tpy3a» https://m.edsoo.ru/ff0b197a
48 Mexanundeckue BoHbI. CBOWCTBA MEXaHHUYECKHUX BOJIH. bubnuorexa [IOK
[IpononpHBIE U ONIEPEYHBIE BOIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenius "MexaHnuecKre BOJIHBI B TBEPAOM
tene. CelicMuyeckue BOJIHBI"
50 3ByK. PacnipocTpaneHue U OTpakeHHe 3ByKa
51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM
pE30HaHC
53 VYpoxk-koH(pepentus "YnpTpa3Byk U HHOPaA3BYK B bubnuotexa [JOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "3aKOHBI bubmuorexa [JOK
coxpaHeHus. Mexanndeckue KojieOaHusi U BOJHBI'" https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas padora no Teme "3aKoHbI COXpaHEHUSI.

MexaHnueckue KoieOauus U BOJIHE!"



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

bubnunoreka LIOK

56 DNIEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJIHBI
P P https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepennus "Llkana 31eKTpOMarHUTHBIX BOJIH.
58 Hcnonbp3oBanue 3J€KTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM bubmmorexa LIOK
! P https://m.edso0.ru/ffOb2fe6
CBSI3U
VYpoxk-uccinenosanue "M3yuenne cBONCTB
bub6nmoreka [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBHOTO
" https://m.edsoo.ru/ffOb2c6e
TenedoHa
50 Pemenue 3a1ay Ha onpeeneHne 4acTOThl U AJTUHBI
AIEKTPOMArHUTHOM BOJTHBI
61 DneKkTpoMarHuTHas mpupoza ceera. CKOpocTh CBeTa. bubmmoreka [JOK
BousiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBeta. [IpsiMonuHeitHOe pacnpocTpaHeHuE bubnuoreka [IOK
ceta. 3atmenust Connua u JIyHbt https://m.edsoo.ru/ff0b3658
63 3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemienue 3amau Ha bubmuoreka [IOK
IIPUMEHEHNE 3aKOHA OTPaKCHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHUS CBETA brbmmorexa LTOK
p ’ p https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHee oTpaxkeHue cBera. Mcrnons3oBanue
65 MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX brbmmorexa LTOK
yIp p https://m.edsoo.ru/ffOb3c5c
CBETOBOJAX
JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
66 yTJjia MpeJIOMJICHHS CBETOBOTO JIyda OT yTJja IMaJIcHus Ha
rpanuie "Bo3gyx-crexkino""
Ypok-koHpepenus "Vcnonb30BaHre TOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,

ONTUKOBOJIOKOHHAS CBA3B"



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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bubnunoreka LIOK

68 J .0
FIH3BL IITTHHCCKA CHIA TTHHSR https://m.edsoo.ru/ff0b3f2c
bu6nmoreka [IOK

69 I1 0 i

OCTPOCHHE HIODPDRCHIH B JTHH3AX https://m.edsoo.ru/ffOb444a

70 JlaboparopHnas padota "Onpenenenue HOKyCHOTO bubmmoreka [JOK
PACCTOSIHUS M ONITHYECKOM CHUJTBI COOMPArOIIEH JIMH3BI" https://m.edsoo.ru/ff0b4206

bubnunoreka LIOK

71 Ypok- "O 60pbI"

pok-koH(pepeHnus "OnTuyecKue JINH30BbIe TPUOOPHI https://m.edsoo.ru/ff0c0a7e
72 ['ma3 kak onTuveckas cucreMa. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ffob4684

73 Ypok-koHpepennus "ledextsl 3penus. Kak coxpanutb
3peHue"

74 Paznosxxenue 6enoro cera B ciekTp. OnbiTel HptoTOHA. bubmmoreka [JOK
CrnosxeHue ceKTpajabHbIX IIBETOB. Jlucepcus cBeta https://m.edsoo.ru/ff0c0f4c
JlaGopatopHast paboTa "OnbITH O PA3I0KEHHIO OEI0ro

75 CBETa B CIIEKTP U BOCIIPUATHUIO I[BETA TIPEIMETOB MPU UX bubmmorexa [TOK

P P 1 pe P https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"

76 VYpoxk-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA!

nucnepcus, uHTepdepeHus u qudpaxus'
bubmmoteka IIOK

77 P
OmnsiTel Pezepdopaa u mmanerapHast MOAeNb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynarel bopa. Monens atoma bopa
Hcnyckanue u noriomnieHre ceera atoMoM. KBaHTHI. bubmuoreka [JOK

79 .

JInHelyaTeie CIIEKTPBI https://m.edsoo.ru/ff0c144c
bubnunorexa LIOK
_ "H "
80 Ypoxk-nipaktukym "HaOiroieHre CieKTpoB HCITyCKaHUS https://m.edsoo.ru/ffc1550
81 PangroakTHBHOCTE 1 €€ BHUIBI bubmmorexa [JOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b3f2c
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bubnunoreka LIOK

82 Ctpoenue atomHoro sapa. Hykinonnas mozens
P AP TYK A https://m.edsoo.ru/ffOc18ac
bu6nmoreka [IOK
83 PannoaktuBHbIC TIpeBparieHus. M3oTombl
A bespam https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau mo teme: "PamnoakTHBHEIE bubnunoreka LIOK
npeBpaiieHus” https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagmoakTuBHbIC U3TYyYCHUS B bubnnorexa [JOK
pUpPoJIEe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAI0BOTO U bubmmoreka [JOK
MacCOBOT'0 YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX sijiep. CBsA3b MAacChl U YHEPTUU bubmorexa LIOK
P Hep- P https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 o teme "SnepHbie peakiuu”
90 Peakuuu cunTesa u nenenus siaep. cTOuHUKH SHEPTUU bubnnorexa [JOK
ConHua u 3B€31 https://m.edsoo.ru/ffOc1e88
01 Ypok-koHpepennus "Anepuas suepretuka. JlencTeus
paZlOaKTUBHBIX U3NTyYEHUH Ha KUBbIE OPTaHU3MBI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
92 "DNIEKTPOMArHUTHOE TI0JIe. DIIEKTPOMATHUTHBIC BOJTHBI bubmorexa LOK
P \ ’ P ' https://m.edsoo.ru/ff0c223e
KBanTOBBIC sIBICHUS
93 KonTtponbHas pabota o Teme "DIeKTpOMarHUTHOE
moJie. DIIeKTpOMarHuTHeIC BOJHBI. KBaHTOBEIE siBIEHUS"
04 [ToBTOpenue, 0606menue. Jlaboparopasie paboTHI IO bubmmoreka [JOK
Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06o61eHne. Pemienue pacueTHbIX U bu6muoreka [JOK
KaueCTBEHHBIX 3aj1a4 o TeMe ""TemioBbie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 06o0IeHNE. Perienne pacueTHbIX U bubmuotexa [IOK
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KauecTBeHHBIX 3a71a4 1o Teme "KII/] TermoBbix https://m.edsoo.ru/ff0c2a22
JaBurarenein”
[ToBTropenue, 0600mIeHNe. Penienne pacueTHbIX U bubnuoreka [IOK
97 1
KauecTBeHHbIX 3a1a4 1o teme "KII/] anexkrpoycranoBok” https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, o6o61enue. Jlaboparopusie paboThI 110 1 1 bubmmoreka [JOK
Kypcy "CBeToBbl€ sIBIICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menne. PaboTa ¢ Tekctamu 1o Teme 1 bubnunoreka LIOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTrOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"CBeToBbI€ sIBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menne. PaboTa ¢ Tekctamu 1o Teme 1
"KBanTOBas U sinepHas pu3uka'
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
Yuclae W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYEeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMybl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pE3ylbTaT, HAXOAUTh OIIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOW  (huzHyecKkoi
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE MPEAJIOKEHHBIX TaOIUIl U TPa@UKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYCHHE HCKOMOM

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUNBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOULIbI0 HMX OIMCAHMUA,
UCTONb3ysl 3HaHUA O CBOHCTBaX (PU3MUECKHX SIBICHUM U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HH i1 oOecriedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMaNuu (PU3NIECKOTO
COJIep’KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX ITPOCKTOB U I/ICCHe,I[OBaHI/Iﬁ pacIpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHHC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

13

14

1.5

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

CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3HUECKUX SBJICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEJIMYUH, HAXOIUTh (HhOPMYIIHI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBAaTh €ro MaTeMaTU4YecKoe

BBIPA’)XCHUC

1.6

1.7

1.8

O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB c Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3HMYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEPSIEMBIC

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3a1aHHOM a0COFOTHOM MOTPEIIHOCTH

1.11

1.12

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAaHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, Ccieaysd MpeUIOKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKLIIMK, W BBIYUCIATH 3HAUCHUC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKHUX SIBICHUM U HEoOXoJIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHble 0003HaueHUs
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTI0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMH YCTPOMCTBAMU, COXPAaHEHHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JOTIOTHUTEIBHBIX HMCTOYHUKOB BBLACHATH HHGOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISPHYIO JUTEpaTypy (GU3MUECKOTO COJAEP)KAaHUS, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MH(GOPMALUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar 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 HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNITh 00S13aHHOCTH B I'PYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOICTBA (MIpU3HAKH) (PU3UUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBOWCTBA Tel U (U3MYECKHE SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYHMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4YEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3ahauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE MM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bU3MYECKUX METOJIOB, UCIIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIACIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTWYUHBI ((POKYCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUPOBATh pe3ynbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, nenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIeays NPEIIOKEHHOW WHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

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

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nnyaTth OCHOBHBIC TNMPH3HAKH W3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PELICHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30MacHOCTH TMpu  OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENbHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh MPH  BBHIMOJTHEHMH YYE€OHBIX 3a/laHUil  Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEp)KaHUs, CIIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh NOpUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

O0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckre SBICHUA: MEXAHHYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenWYMHBL. V3Mepenue  (uzmUecKUx
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eJIMHUIL

1.3

1.4

1.5

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

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

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

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
###Par###lI3mepenue  TemmepaTypbl TpU  TIOMOIIH

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

H#HH#Par###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###][Bwokenne  dactuir  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre YacTHI] BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




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

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOJMIONEHHIO  TEIIOBOIO

pacuIMpeHusi ra3oB.
HHAPar###0nbITEl 10 OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KECHHE
HH#HPar###CropocTs. Cpennsia CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par###InotHocte  BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOACUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIbIO JUHAMOMETpA
37 ###Par#H#IBnenne Tarorenus u cuwia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec Tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B mpupoje U TEXHUKE
39 #H##Par###Cnoxxenne CuJl, HaMpaBJICHHBIX 110 OJHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




OnpeneneHnue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

duznyeckue SIBICHUS B MPUPOJIC: MIPUMEPHI JABIKEHUS C
3.11 Pa3IMYHBIMHU CKOPOCTSIMHU B JKUBOW U HEXKUBOW HPUPOJE,

JIECTBHE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTporucTBa: AMHAMOMETP, OIIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

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

YBCIUUYCHUA OaBJICHUA

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

43 Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITUHEI

3aBUCUMOCTH JaBJICHUA KUOAKOCTU oT I‘J'IY6I/IHI>I.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.

FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHU3MbI

AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIECTBOBaHMs BO3AYHIIHOM 00o0j04uku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

46 U3mepenne armocdepHoro npasneHus. [lpubopsl ans
U3MepeHus: aTMOC(epHOro aBiIeHus

JlelicTBUE XUAKOCTH 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:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIHOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOILLEH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
IOTPYKEHHOW B JKHUJIKOCTb YAaCTH TEJIA U OT IJIOTHOCTHU
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOJAKM M  OHpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

411

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN TIIpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
58 ITonHass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUs U
' COXpPaHEHHsI MEXaHUYECKOH dHepruu
5.9 [TpakTrueckue paboTHI:




###Par###Onpeneneaue pabOTHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUUYeCKOMH OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEI
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe W KalTWLUISIPHBIC STBICHUS
6.5 TemoBoe pacilIupeHue u cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIuu: Terionepeada U CopepiieHue padoThl
6.8 Bunsl Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3IIy4YeHHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILlECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeNd W 3alluTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEeHHsI U MPEBPAIEHUS JHEPTHH B TETIJIOBBIX
6.16
npolieccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
H#H#HPar#H##OnbITEI 1O BBIPALIUMBAHUIO  KPUCTAJIJIOB
MOBAapEHHOM COJIM WM caxapa.
#A#H#Par###OnbITEL 10 HAONIOACHHWIO  TEIJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue naBlieHUs] BO3ayXa B OayuioHE
IITIPHUTIA.

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

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIepaTyphl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUM Tejla B Pe3ylbTaTe TEeIUIonepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanue SBJICHUS TEIUIOOOMEHA TIPH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTEHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IHITUHIPOM.

#H##Par####OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEILIECTBA.

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

#H##Par##Onpenenenue yneabHONW TEIUIOTHI IJIaBJICHUS

JIbaa.

Ousnyeckue SBICHUS B TMPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONBb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYMK TEMIIEpAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOuHA,

ABUTATCJIb BHYTPECHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
BzaumopeiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
HeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna TokKa. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka 1enu
[TocnenoBarenbHOE W THapalIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIE MarHuThl. B3auMonencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
. BJIEKTPOJIBUTATENIC B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykuuu. [Ipasumno Jlenna

DNEeKTpOTreHepaTop. CnocoObl MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNEeKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3HuCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD

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

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Ajasi CHJIbl TOKa MpPU MapaiieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




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

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

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DJIEKTPOMATHUT, JJIEKTPOJIBUraTEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Konx anemenrta [IpoBepsiemble 27IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBHKEHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHoMEpHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3nuiuy CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par###Cuna TpeHus: cuia TPEHUS CKOJBXCHHUS,
513 CWJIa TPCHHUS MTOKOS, IPYTHE BUJIBI TPCHHS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U meperpys3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHOU
847 ocbio BpatieHus. MomeHT cudbl. LleHTp Tspkectn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 H#H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTD
PaGora cmn Tsxkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
893 [MoTennmanpHass dJHeprus Tena, MOAHATOTO HaJ
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHbI
#i##Par###Kunernueckas  sHeprus.  Teopema o
8.5 KUHETHUYECKON SHEPrUn
8.26 #H#H#Par###3akoH coxpaHeHUs: MEXaHUYECKOM SHEeprun




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckue BosIHbI. CBOMCTBa MEXaHUUYECKUX BOJIH.
9.4 IIpononbHBIE W NONEpeYHbIE BOJHBI. J[nMHA BOJIHBI U

CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpas3Byk u yibpTpa3Byk
[IpakTrueckue pabOThI:
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTIO MasTHHKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH —TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHAMH, X0
9.9 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIH30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBeETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 neiicTBue BUJIUMOTO, yIABTPaQHOIETOBOTO u
PEHTTE€HOBCKOT'O U3ITy4eHUN

106 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U
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CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJecKoIa
117 I'maz kak omnrTuyeckas cuctema. bIM30pyKoCcTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpakKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUs.
###Par#Ht#13yuenue  XapakTepuUCTHK  M300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par####lccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiydya OT yIJia MajgeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##HPar##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpenenenne  (OKYCHOTO PpacCTOSHUS U
ONITUYECKOM CUITBI COOMpArOIIEeH JTHUH3BL.
#HHHPar###OnbITEL 10 pa3joKeHUI0 Oenoro cBera B
CIIEKTP.
H#HHHPar###OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
duznyeckue sBIeHUs B mpupone: 3aTMeHus CoiHia u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOIL,




(doToanmnapar, ONTUYECKUE CBETOBO/IbI
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KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAeldb aTroma.
' Mogenbs aroma bopa
199 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO szipa. M30Tons!
195 PaguoaxktuBHble npespamieHus. Ilepumon momypacmana
' aTOMHBIX S7IEp
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunrtesa u nenenus siaep. McTouyHuky sHepruu
' ConHua u 3B€311
12.9 Snepnas osHepretuka. JlelicTBHME  paJMOaKTHBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE U3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poaun (UMK B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00OpYyIOBaHMS MO MHCTPYKIUHU, OMHCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKUUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a/1ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OLCHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHHe XapakTepu3OBaTh MPUHLMUINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeodOpa3oBaHMsl U MPEICTABICHUS HWHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYI'YHO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha

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




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTECILHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE JBIKEeHHE. Cpennsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJMHEUHOIO IBUKECHHUSL:
13 (1) =x,+ut
I'paduikn 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUU CKOPOCTH, NPOSKIIHH
MEPEMEILCHUSA, IyTH, KOOPAWUHATBI MpPH PABHOMEPHOM MIPSMOJIMHEHMHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Telda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
7
Sl =v,, #1+a,* ;
2
@opmyInibl 111 TPOCKUHMHU TMEPEMEIICHUS, MPOCKUUHU CKOPOCTH M MPOCKIHH
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSMOJINHEWHOM JIBUKEHUM:
2
14 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHEMHOM JBUKECHUU
CBobGomnoe manenne. DopMysbl, OMUCHIBAIONINE CBOOOJHOE MMAaJIEHUE Teja TI0
15 BEepPTHKAIH (JBIKEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

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




IOPOEKIMH CKOPOCTH M KOOPAMHATBI IpH CBOOOJHOM TaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

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

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3axkoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHune 1nokos U TpeHue ckoabxeHus. opmyna 17 BEIYUCICHUS MOYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

My -5
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYMCIEHUS CUJIbI TSKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

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

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

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

H!Uz
Ep=—r

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

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

1.20

[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KT/l mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:

_F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' ['unpocraTyeckoe AaBieHUue BHYTPH KUIAKOCTH.

@®opmyna 1715 BBIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

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

1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PacCIpOCTPAaHECHUS 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

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH,
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYrOCTH TMPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoAa
Kojie0aHui MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
HCCJICIOBAaHNE HE3aBHCUMOCTH TMEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycinoBusi paBHOBecHs pplyara
Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,




PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSHUE
atMoc(hepHOro JaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

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

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemnoBoe pacupeHue U CKaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Bune! Tenonepenayn: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
HarpeBanme wu oxnaxkaenue ten. KoimdecTBO — TEmIOTHL. Y enbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

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

210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

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

q=Q/m

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

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIAaBJIICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 3MeKTpUYECKUX 3apsa0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

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

CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/q

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

3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi remnu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHAYKLIHUH
313 MarauTHoe TmoOJI€ TOCTOSHHOI'O MarHmra. BsamMonelcTBHE NOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUK. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IPOBOJIHHKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTruH,  DIEKTPOOCBETHUTEINBHBIE  MPHOOPEI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpumepsI), AJICKTPUICCKHUE
MPEIOXPAHUTEIH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
IIpakxmuueckue pabomoi
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus coOMparoIie JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxkeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paXKEHUS, TMOTYYCHHOTO C TOMOIIBIO
coOuparomield JHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenus 6 npupode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydenus. Peakiuu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Ltanerapuas Mozaennb aroma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAJIUOAKTUBHBIA (OH,

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

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






