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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJIOKEHUN M TPeOOBaHUM K pe3yJjbTaTaM OCBOCHHS Ha
06a30BOM YpPOBHE OCHOBHOW 00pa30BaTEIbHOU MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yuéToM (henepanbHON padodeil mporpaMmbl BOCITUTAHUS
u Konuenuuu npenojgaBanus yueoHoro npeamera «Dusukay.

Conepxanue mporpaMmbl 1o (HU3MKE HaAMpaBiIeHO Ha (QOpMUpPOBaHUE
€CTECTBEHHOHAYYHOM T'PAMOTHOCTH OOYYAlOIMXCS M OPraHU3alUI0 H3yYEHHS
¢u3NKN Ha NEeATeTLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXHOCTH yueOHOTO mpeamera B peannzanuu tpedoBanuiit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM oOOydeHHs, a
TaK)XK€ MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX NPEAMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (QU3MKE YCTaHaBIMBAET pacHpeaesieHne y4eOHOTo
MaTepuaiia 1o TrojgamM oOydeHus (MO KiaccaMm), MpeajiaraeT MNPUMEPHYIO
NOCJIEI0BATENBbHOCTh H3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEAMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00ydarouXcsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbIO OKa3aHUSd METOIUYECKOU
MIOMOIIY YYUTENIO B CO3/IJaHUU paboyveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

dusnuka ABISAETCS  CHUCTEMOOOPA3yIOIMM  JJIi  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (U3WYECKUE 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB U SIBJICHWM, H3yYaeMbIX XUMHEH, OHOJIOTMElH, acTpOHOMHEH U
dbusznyeckoi reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHUPA,
NpenoCcTaBisieT Haubolsiee SCHbIE O0Opasibl MPUMEHEHHUS HAYYHOTO METOoa
MO3HAHUSA, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 raaBHBIX 3a7ad (PU3NYECKOro O0Opa3oBaHUsl B CTPYKType OOIero
00pa3oBaHUsI COCTOMT B (DOPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢us3ukn Ha 0a30BOM ypOBHE TpeANojaraeT OBJAJCHHE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMUS;

e UHTEPOPETUPOBATH  JIaHHbIE W  HCIOJIb30BaThb  HAy4HBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJyYEeHHSI BBIBOJIOB.

[enmu wuzydeHuss (U3MKU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs
onpenenensl B KoHuenuuu mnpenonaBanus yyeOHoro mnpeamera «®Dusmka» B



oOpa3oBaTenpHbIX oOpraHu3aunusx Poccuiickoil @enepanuu, peaTn3yrOMIHX
OCHOBHBIE  00ILIE00pAa30BATENbHBIE IPOTPAMMBbI, YTBEPKIAEHHOW pelIEHUEM
Komnerun MunuctepctBa npocenieHus Poccutickoit deneparuu (MpOTOKOA OT

3 nekabps 2019 r. Ne [TK48H).
Hean nzyvyeHus puankm:

npuOOpeTEeHUEe HWHTEpeca U CTPEMJICHHS OOydalolmuxcs K HAayIHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAJIBHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJIE IMO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
(GopMupOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3ylbTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUEe MPEJCTaBICHUN O PO (DU3UKHU JJIA Pa3BUTHUS JIPYTUX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuien
podheCCUOHATIBHON AESTEILHOCTH, CBS3aHHOM ¢ (DM3UKOM, MOJITOTOBKA K
JayibHeNeMy 0OOy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHre 3TUX I1eieil mporpaMMmbl Mo (U3UKE HA YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHUe 3HAHWUH O JHCKPETHOM CTPOCHHWH BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

pUOOPETeHNE YMEHUM OMUCHIBATH U OOBACHATH (DM3HUECKHUE SIBJICHUS C
HCITOJTb30BAHNEM TTOTYYCHHBIX 3HAHH;

OCBOCHHE METOJOB pEIICHUS TPOCTEHIIMX pPacUYETHBIX 3adad C
UCIIOJIb30BaHUEM buzngecKux MOJIEIICH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOII01aTh MMPUPOIHBIC SIBJICHUS U BBITIOJHATH OTIBITHI,
nabopatopHble pabOThl M AKCIEPUMEHTANIbHBIC HCCJIEAOBaHUS C
HCITOJTb30BaHUEM N3MEPUTEILHBIX PHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(DOpMaIuel (GU3NIECKOTO CONCPKAHUS,
BKJTFOYAsi HH(OPMAITUIO O COBPEMEHHBIX TOCTIKCHUSIX (PU3UKU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIIHH;

3HAKOMCTBO cO  cdepamu  NpodeCCHOHAIBHOM  JIeSITEIHLHOCTH,
CBS3aHHBIMHU C  (U3UKOH, W  COBPEMEHHBIMH  TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTIKEHUAX (HU3UIECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIli ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

oOpazoBaHus oTBoUTCs 238 "yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIEI0), B 8



Kiacce — 68 JacoB (2 4aca B Heeno), B 9 kinacce — 102 gaca (3 yaca B He/IemI0).

[Ipeasaraemelil B mporpamme mo (pu3uke nepedeHb J1abopaTopHbIX padoT U
OTBITOB HOCHUT PEKOMCHIATEIbHBIA XapakTep, YYHUTEIb JIeJaeT BBIOOP
MPOBEICHHS JTAOOPATOPHBIX PAbOT W OMBITOB C YYETOM WHIAWMBUIYATBHBIX
0cOOEHHOCTEeW  OOy4arolMXCsl, CIOUCKAa  HOKCIIEPUMEHTAJIbHBIX  3a/laHUi,
npeajaraeMbiX B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HuKe.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUYU OKPY KaI0IIero Mupa.

®usuka — Hayka o mpupone. fABneHus npupoabl. PU3NYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BennuuHbl. WM3mepenue ¢usznueckux BeanunH. DuU3MUecKue
npubopsl. [TorpemHocTs n3mepeHnit. MexxayHapoiHasi CUCTEMa €AMHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM M3y4daloT MPHUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOIO
BOITPOCA, BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT 10 IPOBEPKE TMIIOTE3, OOBICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NYEeCKUX SIBJICHHM C MOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHbIC, CBETOBBIC

SIBJICHUSL.

2. @usnueckue NpubOpkl U NpoLeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

uU(ppOBBIM TPHUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. Omnpenenenve 1EHbI ASIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. H3mepeHue paccTosIHUM.
3. Hsmepenue o0bEMa )XUAKOCTU U TBEPIOTO TeTa.
4. OrmpeneneHue pa3MepOB MabIX TE.
5. W3mepenue temmneparypbl NpU IOMOIIM >KMAKOCTHOTO TEPMOMETpPA M
JNaTYuKa TEMIEpaTyphl.

6. lIpoBenenue ucciaenoBaHus MO NPOBEPKE TMIOTE3bI: TATBHOCTH IMONETA
IapyKa, MyneHHOro rOPU30HTAIBHO, TEM OOJIbLIE, YeM OOJIbIIE BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, WX pa3Mepbl. OIbITHI,
NOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne wyactul BeniectBa. CBSA3b CKOPOCTHM JIBMOKEHUS YACTHL C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue dacTuil
BEILIECTBA: IPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE TA30B, KUIAKOCTEW U TBEPABIX
(kpucTammyeckux) Teda. B3auMoCBs3b MEXKIy CBOMCTBaMM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HaGmoneHnne OpOyHOBCKOTO TBUKECHHSL.

2. HaGmoaenue nuddyszuu.

3. HaOmionenue — siBneHUM,  OOBACHSIOMIUXCS ~ NPUTSDKEHUEM — WIU

OTTAJIKUBAaHUEM YACTHII BEIIECTRA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psiioB (C  HCMOJIb30BAaHUEM

dboTorpadmii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBuskeHune U B3aumMoieiicTBHE TeJl.

MexaHnueckoe JBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh IIPU HEPABHOMEPHOM ABWMKEHHH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenne wHEpuWH. 3aKOH WHEpUUH. B3auMOAEHCTBHE TEN Kak NpPUYMHA
M3MEHEHHSI CKOPOCTH JIBMJKEHHUs Teil. Macca Kak Mepa HHEPTHOCTU Tea.
[InoTHOCTH BemecTBa. CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BEMa BellecTBa.

Cuta Kak XapakTepuCTHUKa B3auMoJielcTBUs Tell. Cuiia yIpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIICHHE TATOTEHUS U CUJia
Tsokectd. Cuila TsDKECTM Ha Jpyrux IiaHerax. Bec Tenma. HeBecomocTs.
CnoxeHue cwui, HampaBJICHHBIX MO OAHOW mpsiMod. PaBHOAelcTByromas Cuil.
Cuna Ttpenus. TpeHue CKOJBXKEHHS M TPEHHUE MOKOs. TpeHue B MpUpOlE U
TEXHUKE.

Hemoncmpavuu.

HabGnronenue MexaHnueckoro IBMKEHHS Tela.
N3MepeHne cKkOpoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaOnronenue siBieHUs1 THEPIUU.

1

2

3

4. HalmoneHne n3MEHEHUs: CKOPOCTH MPU B3aUMOJICUCTBUU TEI.

5. CpaBHEHHE MaccC 0 B3aUMOAECHCTBUIO TEI.

6. Cno>keHue cuJjl, HalpaBJIEHHbBIX IO OJJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenne cpeaHeil CKOPOCTH CKOIBKEHHS OpycKa WM IMIapuka o
HAKJIOHHOM IIOCKOCTH.

3. OnpezneneHue MIOTHOCTH TBEPAOTO TeA.



4. OmbITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsoKeHus (nedopmaiun)
MPY>KUHBI OT MPUIOKEHHOUN CHIIBI.

5. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasnen 4. /laBiaenne TBEPABIX TeJl, }KMIAKOCTEH U ra3os.

Hanenue. CriocoObl yMEHbBIICHUS U YBETMYEHUS AaBieHUs. J(aBiieHue rasza.
3aBUCHUMOCTh JIaBlieHUs Ta3a OT o0b&Mma, Temmeparypbl. Ilepemaua naBiueHus
TBEPIIBIMU TEJNaMU, JKUAKOCTAMH U Tazamu. 3akoH [lackans. [IHeBMaTmueckue
MalIHbl. 3aBUCUMOCTh JIaBJICHUS KUAKOCTH OT riayOuHbl. ['mapocraTudeckuit
napajokc. Coobmatomuecs: cocyasl. [ uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnn u armocdepHoe gamieHue. [IpUuuHbBI CylIECTBOBaHUS
BO3AyIHOW obosiouku 3emuu. OnbiT Toppuuermu. M3mepenue atmochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JABJICHUS OT BBICOTHI HAJl yPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JlericTBUE )KUJKOCTH Y T'a3a Ha MOTPYKEHHOE B HUX TENO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIIEPATYPHI.

[lepemaya naBieHUs JKUIKOCTBIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpasnuueckui npecc.

[IposiBneHue neicTBUS aTMOCPEPHOTO ABICHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIbI OT 00BEMA MOTpyKEHHON YacTu

TE€JIa U ITIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. YcnoBue IUIaBaHUs TeJl: IUIaBaHUE WIHA NOTPYKEHHE TEl B 3aBUCUMOCTH
OT COOTHOLIEHUS IJIOTHOCTEN TeJla U KUAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyKEHHOM
B JKAJIKOCTb YaCTH TEJIA.

2. OmpeneneHue BBITAIKUBAIONICH CHJIBI, JCHCTBYIOLIEWM Ha  Telo,
HOrpYyKEHHOE B XKUIKOCTD.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOWIIEH CHUJIbI, JACUCTBYIOLIEH HaA
TEJIO B )KUIKOCTH, OT MAcChl Tena.

4. OnbITBI, AEMOHCTPUPYIOIIHE 3aBHCHUMOCTH BBITAJIKUBAIOIIEH CHJIBL,
JICUCTBYIOIIIEH Ha TEJIO B JKHIKOCTH, OT 00BbEMa MOTPYKEHHOW B
KUJKOCTb YACTH T€Ja U OT IVIOTHOCTH JKUJIKOCTH.

A A

~



5. KoHcTtpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U
OIIPELICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PaGora 1 MOIIIHOCTH. JHEPIrUsl.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocThie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBUiia pPABHOBECHS pblyara K OJIOKY.
«3onotoe mpaBwio» MexaHukd. KIIJ[ mpocTeix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas odHeprusa. KuHernueckas H TNOTEHIMAJIbHAs dSHEPIUA.
[IpeBpaiienrie OAHOTO BHJA MEXAHUYECKOW DSHEPruu B JIPYyro. 3aKoH
COXPaHEHHMS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paOOThI CUJIbI TPEHUS TIPU PABHOMEPHOM JIBHXKCHUU TeJa

10 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yciOBUM paBHOBECHS pblUara.

3. Hamepenue KIIJI HaKITIOHHOH MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3zneu 6. TeruioBbie ABJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOU TEOPUU CTPOEHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbITHI, TOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, XKHUIAKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopusie Tena. OObsICHEHUE CBOICTB Ia30B, KUIAKOCTEN U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaumnBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHUKECHHS
gacTull. BHyTpennsisi sHeprus. CrnocoObl HM3MEHEHUs BHYTPEHHEH HHEPruu:
Telionepenaya  u coBepllieHHe  palOTHI. Buner  tennonepenauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonudecTBo TeruoTel. Y aenbHas TEIUIOEMKOCTH BEIeCTBA. TermaooOMeH U
TEMJIOBOEC paBHOBECcHWE. YpaBHEHHE TersoBoro Oananca. [lmaBrnenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIICCTB. YEJIbHAs TEIUIOTA TUIABJICHHUS.
[TapoobpazoBanue u koHaeHcanus. Mcmapenue. Kunenue. YaenbHas Tersora



napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIIEHHS OT aTMochepHOro
JABJICHUS.

BiaxxHOCTB BO3YyXA.

OHeprus TOIIMBA. Y AeNbHAs TEIUIOTa CTOPAHUS.

[Tpunuuner pabotsl TeruioBbix asurateneil KIIJ[ TemmoBoro asurarens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U IIPEBPALCHUS YHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

w N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO JIBHXKEHHUSI.

Ha6nronenune nuddysun.

HaGnronenue siBneHuit cMaurBaHUS U KaMWUISIPHBIX SBJICHUH.
Hab6nronenue TemioBoro pacumpeHus Tedl.

N3meHenue naBiieHus Tas3a Mpu U3MEHEHUU O00bEMa M HArpEBaHUM WM
OXJIAKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPhI.

Bue! Termonepenayn.

OxJaxkieHue Ipu COBEPIICHUHN pabOTHhI.

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

Hab6nronenue noctosiHCTBa TeMITepaTyphl MPU TJIaBJICHUH.
Mojenu TeIIOBBIX JBUTaTeICH.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSHKCHUS.
OnbITHI O BRIPANMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIM caxapa.
OnbIThl IO HAOIIOJECHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Ornpenenenue JaBlIeHUs BO3lyXa B OajJIOHE HITIPUIIA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCMMOCThH JABICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka ruroOTE3sl JUMHEHHONW 3aBUCUMOCTH JUIMHBI  CTOJIOHMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphl.

HaOnronenne wu3MeHEHUsT BHYTPEHHEM OHHEpPruu Tejla B pe3yjbTare
Teryionepeaay U padboThl BHEUTHUX CHJI.

UccnenoBanue sBICHUS TEIUIOOOMEHA TPHU CMEIIMBAHUHM XOJOTHOW H
ropsiyer BOJBL.

OnpeneneHue KOJIMYECTBA  TEIUIOTHI, MOJY4YEHHOTO BOJAOW TPHU
TEII000MEHE C HAarpeThIM METATUIMYECKUM LIHJIUHIPOM.



10. OnpenenieHne yaeabHON TEIIOEMKOCTH BEIIECTBRA.

11. MccnenoBanue npolecca HCnapeHusl.

12. OnpenenieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/IyXa.

13. Onpenenenye yaeabHOM TeIUIOTHI IJIaBJICHUS JIbJA.

Pa3znes 7. JiekTpudeckue 1 MArHUTHbIE SIBJICHHS.

OnekTpusanus Ten. J[Ba poma siekTpuueckux 3apsaoB. B3ammogelcTBue
3apspDKeHHBIX  Ted. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aMMOJEHCTBUS
3apsDKEHHBIX TEJT OT BEJTUYMHBI 3aPsJI0B U PACCTOSIHUS MEXKTY TEJIaMH ).

Onektpuueckoe nose. Hanpsok€HHOCTh anekTpudeckoro mnosist. [IpuHuumn
CYHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIN 3JIEKTPUUYECKUM 3apsi.
Ctpoenue aroma. IIpoBOOHHMKHM UM  JUDJIEKTPUKU. 3aKOH COXpPAHEHUSA
BJICKTPUYECKOTO 3apsija.

DIJIEKTPUYECKU TOK. YCJOBHS CYIIECTBOBAHUS AJIIEKTPUYECKOTO TOKA.
HNcTouHuku MOCTOSHHOTO ToKa. JIeMCTBUSL 3JIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUJIKOCTSX M ra3ax.

Onektpuueckas menb. Cuna Toka.  DJIEKTPUUECKOE  HaMpsiKEHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YIEIBHOE CONPOTHUBIICHHE BellecTBa. 3akoH OMa
o ydactka uend. [locimenmoBaTenbHO€ W MapajuIeNIbHOE  COCIMHEHHUE
MPOBOIHUKOB.

Pabora u MoImHOCTE 3JeKkTpudeckoro Toka. 3akoH Jxoyns—JleHia.
DIIeKTPUYECKUE IIETH 1 MMOTPEOUTEIN ICKTPUUISCKOM 2HEprun B ObITY. KopoTkoe
3aMbIKAHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMMOJI€MCTBME  MOCTOSHHBIX  MAarHWTOB.
MarunutHoe nojie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HAaYCHUE JJIs )KM3HU Ha 3eMJle.
OnbiT  Opcrena. MarHutHoe Ton€  3JIEKTpUYecKoro Toka. [IpumeHeHue
3JICKTPOMAarHuTOB B TEXHHUKE. JIeWCTBME MarHUTHOIO TOJS Ha IPOBOJHHUK C
TOKOM. DIIEKTPOABUTATEN D MMOCTOSTHHOTO TOKa. Hcnonp3oBanue
AJIEKTPOIBUTATEIICN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABnenune s3neKTpoMariuTHON MHAYKIMU. [IpaBuiio Jlenna.

Onektporenepatop.  CrnocoObl  TMOJMy4YeHUsS  DJIEKTPUYECKONW  DHEPTHUH.
DNEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.
Jemoncmpayuu.

1. DnekTpuzauus Ted.

2. JIBa poaa nNEeKTPUYECKUX 3apsIOB U B3aUMOJICHUCTBUE 3aPSKEHHBIX TEIL.
3. YCTpOWCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPsAI0B.



6
7
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

[IpOoBOIHUKY U JUATIEKTPUKH.

MoaennpoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JIlencTBUS NEKTPUUECKOTO TOKA.

DJIEKTPUYECKUMA TOK B KUJKOCTH.

["a30BbI1i pa3psia.

N3Mepenune cuiibl TOKa aMIEPMETPOM.

N3Mepenune 3JeKTpUYeCcKOro Haps>KeHUsT BOJIbTMETPOM.
PeocTat 1 MarasuH COpOTUBIICHUH.

B3anMopaeiicTBHE TOCTOSHHBIX MAarHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJHOCOB MarHuTa.
MoaenupoBaHre MArHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.
Onbitel Dapajes.

3aBUCHMOCTh HAaIPABJIEHUS MHIAYKIIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HMKHOBCHHSI.

DJIEKTPOreHepaTOp MOCTOSIHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kM uw

OnpITel 1O HAOMIONEHUIO SJEKTPU3AIMK TeNl WHAYKIMEH U mpu
COINPUKOCHOBEHUH.

UccnenoBanne AEUCTBUA SICKTPUUYECKOTO IMOJII HA NPOBOJHUKUA U
TUBJIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YE€pPE3 PE3UCTOpP, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANIPSXKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
COINPOTUBJICHUA NPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJA MONEPEUYHOIrO
CCUCHUS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSIKECHUW MPU IOCIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

ITIpoBepka mpaBmia [Jsi CUJIbl TOKA MPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.



10. Onpenenenne pabOTHI IEKTPUIECKOIO TOKA, HIYIIETO YEPE3 PEIUCTOP.

11. OnpeesieHHe MOIIHOCTU  3JIEKTPUYECKOrO0 TOKa, BBIIEISAEMOM Ha
pe3ucrTope.

12. MccnenoBanye 3aBUCUMOCTH CWIIBI TOKA, MAYLIETO YEpE3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenue KIIJI narpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS ITOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MarHuTHOrO TMOJSA IIOCTOSHHBIX MarHUTOB IIpU  HX
OOBEIMHEHUH U Pa3JICIICHUH.

16. MccenoBanue AENCTBHS JIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIbI  B3aUMOJECHCTBUSA
KaTyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKa W HAIPaBJICHUS TOKa B
KaTyIIKE.

18. I3ydyeHue AeNCTBUS MAarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe padOThl AIEKTPOJBUTATENS.

20. M3mepenne KIIJI anmekTpoaBuraresibHOl yCTaHOBKH.

21. ONBITBIL IO MCCIEIOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW WHAYKIMM:
UCCJIEIOBAHNE W3MEHEHMU 3HAYEHUS W HANPABICHUS WHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JaBwxkeHME. MarepuanbHas Touka. Cucrema OTcyéTa.
OTHOCUTENBHOCTh MEXAHMYECKOTO JIBMKCHUS. PaBHOMEpHOE NPAMOJIMHEWHOE
nexeHne. HepaBHomepHoe npsiMoiuHelHoOe aBuxkeHrne. CpeqHsss 1 MTHOBEHHAas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyCKOpeHHOE mNpsAMOiuHEHoe aBmxeHue. CBoOomHOe
naaeHue. OnbeITh | amuies.

PaBHOMepHOE nBIKEHHME TIO OKpY>KHOCTH. [leprnoa m dactoTa oOpaieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBpii 3akoH Hprorona. Bropon 3akoH Herorona. Tperuin 3akoH
Herorona. IIpuHun cynepno3sunuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHUS CKOJIbXKCHHS,
CUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOPEHHE CBOOOTHOTO
najgenus. JBwxkenue miaHer Bokpyr Cosnua. IlepBasi kocmMuyeckas CKOpPOCTb.
HesecomocTs n neperpysku.



PaBHOBecue maTepuanbHON TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LIeHTp TsxecT.

Nmnynsc tena. 3menenne umiynbca. MIMmynsc cuibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE ABMKEHUE.

Mexanuueckass pabota M MOIIHOCTb. PaboTa CHII TSKECTH, YHNPYTOCTH,
TpeHus. CBsA3b 3HEPrUM U padoThl. [loTeHIManbHAas 3HEPTUs Tena, MOJHATOTO Haj
NOBEPXHOCTBIO  3emuM. [loTeHnumanpHas  dHEpPrus  CKAaTOM  NPYKUHBL
Kunertnueckas sHeprus. Teopema 0 KHHETUYECKON YHEPTUU. 3aKOH COXPAaHEHHUS
MEXaHUYECKOU SHEPIHH.

Jemoncmpayuu.

1. HabmroneHne MexaHH4eCKOro JBUKEHHSI TeJla OTHOCUTEIBLHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHME NIyTeW W TPACKTOPHUM JBHIKEHHSI OJHOTO M TOrO K€ Teia
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabutoieHne 1BUKEHUS Tella 0 OKPYKHOCTH.

HaGmtoneHne MexaHMYECKHX SBJICHHUH, IMPOUCXOAAIUX B CHCTEME

orcu€ra «Temexka» nmpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKCHUH

OTHOCUTEILHO KaOMHETa (PUBUKHU.

7. 3aBHCHMOCTb YCKOPEHUS Te€ja OT MacChl TeJla U JIEUCTBYIOIIEH Ha HEro
CHUJIBL.

SR S

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.
N3MmeHenue Beca Tea Mpyu yCKOPEHHOM JIBUKCHUH.

10. [lepenaua ummysnbca npu B3aUMOJICUCTBUU TEJ.

11. [IpeoOpa3zoBanHus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoxpaHEeHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJECHCTBUMU.

13. CoxpaHeHHE UMITYJIbCa TTPU A0COJIFOTHO YIPYTOM B3aUMOICHCTBUM.

14. HabGmroeHue peakTUBHOTO JIBHXKCHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM MaJICHUU.

16. CoXxpaHeHHE MEXaHUYECKON »HHEpPruu IMpU JIBUXKEHUU Tella MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomul u onvimeol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa W JaJbHEUIIIETO PaBHOMEPHOIO
JBIKEHUS IAPUKA U TEJIEHKKH.

2. OmpeneneHne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka WU JIBUKCHHS
IapUKa 10 HAKJIOHHOW IIOCKOCTH.



3. OmnpeneneHue yCKOPEHHsI Telna NPH PAaBHOYCKOPEHHOM JBHMKEHUU I10
HAaKJIOHHOW INIOCKOCTH.

4. HccnenoBaHne 3aBUCUMOCTHU IMyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM
JIBWKEHUHU 0€3 HaYaJIbHOM CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIAM TPH PaBHOYCKOPEHHOM JIBIKEHUHM 0e3
HayaJbHOM CKOPOCTH IyTH OTHOCATCS Kak PsjJ HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccinegoBaHne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kodduIeHTa TPEHNUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre padoOThl CHIIBI TPEHHUS TIPU PAaBHOMEPHOM JIBUKCHHUH Tela
10 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

10. Onpenenienne  paOOThl  CUJIBI  YNIPYTOCTH MpU  TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yuyeHue 3aKoHa COXpaHEHUS SHEPIHH.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe gBuxkenue. OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHUM:
Iepuoj, 4YacToTa, aMIUINTyZa. MareMaTU4eCKud W NPYKUHHBIM MAasATHUKH.
[IpeBpaiiienrie 3HEprun Mpu KoJieO0aTeIbHOM JIBUXKECHUHU.

3aryxatouue — kosieOaHusa.  BbeiHykIeHHble — konieOanusa.  Pe3oHaHc.
Mexannueckue BoOdHBL. (CBoMcTBa MexaHMYeCKMX BOJH. I[IpojonbHble U
nonepevyHble BOJHBL. JJIMHA BOJXHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkenue 3Byka. UHPpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenne konebaHWil Ted MOX AECHCTBUEM CHIBI TSKECTU U CHJIBI
YIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHWI M pe30HaHCA.
Pacnpoctpanenuie npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJENHN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTUYECKHI pE30HAHC.

o v kA~ wN

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHrve YacTOThl M Tepuoaa KoyiebaHMl MaTeMaTH4eCKOro
MasTHHKA.

2. OmpezeneHue 4acTOThl U IEpUOJA KOJeOaHUN MPY>KUHHOTO MasATHUKA.



3. HccnenoBaHue 3aBUCMMOCTH Teproa KoJaeOaHU MOBEIIEHHOTO K HUTH

rpy3a OT JIJIUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH  TE€pHOJia  KOJeOAHUM  MPYKUHHOTO
MasTHUKA OT Macchl Irpy3a.

5. IIpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHul rpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHojia  KoJieOaHuM
IPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3MepeHue yckopeHust CBOOOHOIO MaICHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  MOJie.  JJEKTPOMAarHuTHble  BoJHBL.  CBoiicTBa
ANEKTpOMarHuTHoIX BOJH. [llkanma snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DJneKTpoMarHuTHas npupoga csera. CkopocTh cBeTta. BoilHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOWCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIBLHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlyueBas MOJCJIb CBETa. HUctounuku CBeETA. [IpsimosnHetHOE
pacrnpoctpaneHue cBeta. 3atmenns Connua u JIlynsl. OTpaxxenue cseta. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TmpenomiieHUs cBeTa. [loaHoe BHYTpeHHeEe
OTpakeHHE cBeTa. Mcrnojib30BaHWE TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAAX.

Jlunza. Xoax usywedt B JsmH3e. OnTudeckas cucrema ¢oToanmapara,
MUKPOCKOINA W Tejeckoma. [7a3 Kak omnThueckas cucrema. biIu3opykocTh H
JNATbHO30PKOCTb.

Paznoxenue Oenoro ceera B crnektp. Omnwitel HptoTona. Crokenue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus cBera.

Jemoncmpayuu.

1. IIpsMonuHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpaxkeHue cBeTa.

3. Tlomyuenue n300pakeHUA B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. IlpenomiieHue cBera.



5. OnTHyYecKuil CBETOBO/I.
6. Xoj Jiydeil B coOuparomiei JuH3e.
7. XoJ JIydel B paCCEUBAIOIIEH JIMH3E.
8. Ilomyuenue n300paskeHUId ¢ TOMOIIBIO JIUH3.
9. Ilpunimn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Monens riasa.
11. Paznoxenue 6e10ro cBera B CIEKTP.
12. [lomydyenue 6e10ro cBETa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.
1. HccrnenoBanue 3aBUCUMOCTH yTila OTPAKEHUS CBETOBOIO Jiyda OT yria
MaJICHUA.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TIIOCKOM 3epKajie.

3. HccienoBanne 3aBUCUMOCTH YIJla IPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJia
MaJICHUS HAa TPAHULIE «BO3yX—CTEKIION.

4. llomyueHue n300pakeHH ¢ MOMOILbIO COOUPAIOLLEH JTHH3BI.
Onpenenenre GOKYCHOTO PACCTOSHUS U ONTUYECKOM CUITbI coOOUparomiei
JIVH3BI.

6. OMbITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEl MO BOCTIPUSITUIO LIBETA MPEAMETOB MPU UX HAOIIOJACHUU 4Yepe3
LIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omneitel Pezepdopaa u mmanerapHas mozaens atoma. Mogenb atoma bopa.
Hcnyckanue u oryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PannoaktuBHOCTh. Alnbda, 6eTa- u ramma-uzinydeHus. CTpoeHrue aTOMHOTO
anpa. Hyknonnas womens aromHoro snpa. HM3oromsl. PagmoakTtuBHBIE
npespauieHus. [lepuon nonypacnana aTOMHBIX SA€ED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsAI0BOIO U MAacCOBOIO UHCEIL
DHeprusi CBsI3M arOMHBIX sifep. CBsA3bp mMacchl W 3HEpruu. Peakuum cuHTE3a U
nenenus anep. Uctounuku sneprun ConHUa U 3BE3I.

Anepnas sHepreruka. JIeMCTBUS paJIMOAKTUBHBIX HM3JyYEHUN HaA >KUBBIE
OpPTraHU3MBI.

Jemoncmpayuu.

CrekTpbl U3ITyYEHUS ¥ TTOTJIOIICHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHUI.

Peructpanus uzinydeHus: IpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.
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Jlabopamopnwie pabomuel u onvimol.

1. HaOmioneHue CrIomHbIX ¥ TUHEHYATHIX CIIEKTPOB U3TYUCHHUS.

2. UccnenoBanue TpekoB: M3MEpPEHUE DHEPrUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o gotorpadusm).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOJIYJb npeaHa3HaYeH TUTSI
CUCTEMaTH3allMk U  OOOOIICHHS MPEIMETHOTO COJEpPKAHUS U OIbITa
NEeSTEIbHOCTH, MPUOOPETEHHOTO MPU HU3YYEHUU BCEro Kypca (DU3UKH, a TaKxKe
JUIA TIOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY JK3aMEHy MO (H3UKe IS
00y4aromuxcsi, BHIOPABIINX ATOT YUYEOHBIN MpPEIMET.

IIpu n3y4yeHnn TaHHOTIO MOJYJIA PEAIN3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JEsITeIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCS TOCTHKEHUE MPEAMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  PE3yJlbTaToOB  00ydeHus, (popMmupyercs
€CTECTBEHHOHAY4YHas I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJIOB HMCCIIEOBAaHUS
ABJICHUM TMPUPOJbl U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH (PU3HUECKUE
ABJICHUS, NPUMEHAS IIOJyYEHHbIE 3HAHMS, pellaTh 3a7adyd, B TOM YHCIE
KaueCTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3Jielia pealn3yeTcs
32 CU€T TOro, 4YTo OOy4YarIIHecs BBINOJHAIOT 3aJaHus, B KOTOPBIX WM
peaIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHWW pacrno3HaBaTh W HAYYHO OOBICHSITH
(uznyeckue IBJICHUS B OKPY KAIOLIEH NMPUpPOe U MOBCEIHEBHOM KU3HM;

MCIIOJIb30BaTh HAayYHbIE METOJbl HMCCIENOBAaHUA (PU3MUYECKUX SIBICHUM, B
TOM YHKCIIE AJI IPOBEPKHU TUIIOTE3 U MOITYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuyHblE OCHOBBI Hauboyiee Ba)KHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTHM,  Hampumep, MPAKTUYECKOTO  HCIOJIb30BAHUSA  PA3IUYHBIX
MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBpAllCHHs U COXPAHEHHUs BCEX
M3BECTHBIX BUJIOB YHEPTUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne Gpu3uku Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUs HAIIPABIICHO
HAa  JOCTHKCHHE  JIMYHOCTHBIX,  METANpeIMETHBIX M  TPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

B pesynbrare wusydeHuss (GU3MKM HAa YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanus y oOyyaroierocst OyayT copMUpOBaHbI CIEAYIONINE JIUMYHOCTHBIC
pE3yNbTaThl B YaCTH:

e 1) maTpmoTH4YECKOIr0 BOCIUTAHMS:

e - MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON
bu3nUecKoil HayKH;

e - IICHHOCTHOE OTHOIIEHNE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(PUZNKOB;

e 2) rpamIaaHCKOro M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e - TOTOBHOCTH K aKTHBHOMY YYacCTHIO B 0OCY)KJIEHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM
JTOCTHXKEHUN (PU3NKH;

e - OCO3HaHME BAXXHOCTH MOPATHHO-3TUYECKHX MPHUHIIUIIOB B JIEATEIHHOCTH
Y4EHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPUSTHUE ICTETUUYECKUX KayecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e - OCO3HaHME IIEHHOCTH (U3UYECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTA
MO3HAHHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHEUILIEH COCTABISAIOLIEH
KYJIBTYPBIL;

e - pa3BUTHE HAy4YHOU JIOOO3HATENBHOCTH, MHTEpPECa K HCCIEAOBAaTEIbCKOU
JIESITETbHOCTH;

e 5) ¢dopmupoBaHus  KYJbTYPbl 3I0pPOBbSI W 3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

e - OCO3HaHME LIEHHOCTH 0e30macHoro oOpas3a JKU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BAXHOCTH MpaBUl 0OE30MacHOro MOBEICHUS Ha
TpaHCIOpTE, Ha JI0Oporax, ¢ JIEKTPUYECKUM M TEIJIOBBIM OOOPY/IOBaHUEM B
JIOMAIIIHUX yCIIOBUSX;

e - c(hopMHpPOBaHHOCTh HaBbIKa pediieKCHM, NPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOTrO K€ IIpaBa y IPYyroro 4eioBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:



- aKTUBHOE y4YacTHE€ B pEUICHWU NPAKTHUYECKUX 3aJad (B paMKax CEMbH,
oOpa30oBaTeNbLHON  OpTraHM3aIlMi, TOpoja, Kpas) TEXHOJOTHUYECKOW U
COLIMAJIbHOM HAINpaBJICHHOCTH, TPEOYIONIMX B TOM 4YHUCIE U (PU3NYECKUX

3HAHUMH;

e - MHTEPEC K MPAKTHICCKOMY M3yUEHUIO MPOheCcChid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOT0 BOCIIMTAHUSA:

e - OpUCHTAIlUMs HA NMpUMEHEHHE (U3UYSCKUX 3HAHUW IJIs1 PEIICHUs 3a7ad B
00JIaCTH OKpYXKalollel cpebl, TUIAHUPOBAHUS ITOCTYIKOB M OLIGHKH HX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPY>KAIOIIECH CPEIbI;

e - OCO3HaHUE MIO0ATBLHOrO XapakKTepa HKOJOTUYECKUX MPoOJeM U MyTeu HuX

pelieHns;

e 8) agmanTanuM K M3MEHAIMIUMCSH YCJIOBHSIM COLMAJTBHOM M NPHUPOAHOH
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJEWCTBUM MpPU BBHINOJHEHUH HCCIENOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM
APYTHX,

e - TIIOBBIIEHWE YPOBHA CBOCH KOMIIETEHTHOCTUM 4Ye€pe3 IPaKTHYECKYIO
NEATEIIBHOCTD;

e - TMOTPEOHOCTH B (POPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE

dbopMynupoBaTh WJEU, MOHATHUSA, TUMNOTE3bl O (PUINUECKUX OO0BEKTaX U
SIBJICHUSIX;

e - OCO3HaHHUE Ne(DHUITUTOB COOCTBCHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH
busuKy;

e - TUIAHUPOBAHHUE CBOErO PAa3BUTUS B MPUOOPETEHHWU HOBBIX (HUIUUYECKUX
3HAHUI;

e - CTPEMJICHUE aHAJU3UPOBATH U BBISBJISATH B3AMMOCBSI3U MPUPOIBI, 00IIECTBA
¥ DKOHOMHKH, B TOM YHKCJIE C UCTIOJIB30BAHUEM (PU3UUYECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHCTBUM C YYETOM BIUSHHMS Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOKHBIX IJI00aJbHBIX TIOCJIECICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesyibrare ocBoeHHS TpOrpaMMbI 1O (U3WKE Ha YpPOBHE OCHOBHOTO
oO1ero oOpazoBanusi y  oOydaromierocs Oynyr  chOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIIHEC M03HABATCIIbHBIC
YHHBEpCajbHbIe y4YeOHbIC JCHCTBHS, KOMMYHHMKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIe ICHCTBHS, PETyIATHBHbBIC YHUBEPCAIbHbIC YUeOHbIC ICHCTBHS.



Ilo3naBaTebLHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBIIATP W XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB
(sBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHbIM MNpU3HAK KiacCU(UKAIMU, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH M TIPOTHUBOPEUUsS B PacCMATPUBAEMbBIX
dakTax, MOaHHBIX ¥ HAOIIOJACHUSAX, OTHOCAIIUXCS K (PU3NIECKUM
SIBJIICHUSIM;

BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIE CBS3M TMPU U3YYCHHH (PU3NYECKUX
SBJICHUM M TIPOLIECCOB, JIeJaTh BHIBOJBI C UCIIOJIB30BAHUEM JETYKTUBHBIX
Y MHAYKTHBHBIX YMO3AKIIOUCHUH, BBIIBUTATh TUIIOTE3HI O B3aMMOCBSI3IX
(bU3UYECKHUX BEJIIMYUH;

CaMOCTOSATENIbHO BBIOMpaTh CMIoco0 pemeHus ydeOHoMl (u3nyeckoin
3a/1auu (CpaBHEHHE HECKOJBKHX BapUAHTOB peEIICHUs, BHIOOp Hamboliee
MOJIXOJISIIIET0 ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

HCITOJTH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;
OPOBOJUTH IO  CAMOCTOSITEILHO  COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM  (U3MYECKUN SKCIEPUMEHT, HEOONIbIIOe HCCIeOBaHNE
(bU3UYECKOTO SIBJICHUS,

OIICHWBATh Ha TMPUMEHUMOCTh ¥ JIOCTOBEPHOCTh HMH(OPMAIIHIO,
MTOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIIIEHUS ¥ BBIBOJIBI TIO pe3yiIbTaTam
IPOBENEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3MUECKHUX
MPOIIECCOB, a TaK)KE€ BBIABUTATH TMPEIIOIOKCHUS 00 WX pPa3BUTHU B
HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

OPUMEHSATH Pa3JINYHbIE METO/bI, THCTPYMEHTBI U 3aIIPOCHI IIPU ITOUCKE U
orOope MHGMOpPMAIMU WM JAHHBIX C YUYETOM MPEAJIOKEHHOW y4yeOHOM
dbuznyeckoi 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH WH(OPMALIUIO
pa3IMYHBIX BUJOB U (HOPM IpeICTaBICHMUS;

CaMOCTOSTENIbHO BBIOMpAaTh ONTUMAJIbHYIO (QOpMy MpeACTaBICHUS
uHpOpMAIlMM W WJUIIOCTPUPOBATH pELIAEMble 3aJayl  HECIOKHBIMU
CXeMaMu, IuarpaMmmamMu, HTHOU rpaukod U MX KOMOMHALUSAMH.



KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

B XOJIe¢ OOCYXJIeHHsI Y4eOHOTO MaTepuaia, pe3ysbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl
U BBICKa3bIBaTh MJICU, HAIICJICHHBIC HA PEIICHHE 33Ja4d U MOJAJIEp KaHue
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTOCTAaBISATh CBOU CYXKJICHHUS C CYXKICHUAMH JIPYTUX Y4YaCTHUKOB
auanora, oOOHapyKUBaTh pa3Iudue U CXOJCTBO MO3ULINA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO TMPEJCTABIATh PE3YNbTaThl BBIMOJIHEHHOTO (DHU3UYECKOTO
OTbITa (SKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHMMATh U UCIOJb30BaTh  MPEUMYILIECTBA  KOMAHIHOUW  H
WHAUBUYaIbHONM paboThl MpU PEIICHUH KOHKPETHOW (usnyeckoit
po0JIeMBI;

MIPUHUMATH 1€ COBMECTHOM NI€SITEIbHOCTH, OPraHU30BBIBAThH JICHUCTBUS
no e€ J[OCTIKEHHUIO: pPachpeiesisiTh PoJih, OOCYX JaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM palboThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsE KAUECTBEHHOTO pe3yJIbTaTa Mo
CBOEMY HANpPaBJICHUIO W KOOPJUHHUPYS CBOU JIEUCTBUA C JPYTUMH
YJICHAMH KOMAaHIbI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPHSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YUYEOHBIX CUTyalUsiX, TPEOYIOIIMX
U1 pelieHus: GU3NYECKruX 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAX MPUHATHS pEUICHUI
(MHIMBUAYAIbHOE, MPUHATUE PELICHUS B TpYyIIE, NPUHITHE PELICHUM
rpynmnoi);

CaMOCTOSITEJIbHO COCTAaBJSITh QJITOPUTM pelleHus (U3UYECKON 3aaauu
WIM IUIaHa MCCJIENOBAHMS C YYETOM HMMEIOLIUMXCS PECYpPCOB U
COOCTBEHHBIX ~ BO3MOXXHOCTEH,  apryMEHTHpOBaTh  Ipe/jiaraeMble
BAPUAHTHI PELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh AJICKBAaTHYIO OLIEHKY CUTYallH U IIPEJJIaraTh MiaH €€ N3MEHEHHUS;



OOBSICHATh NPUYMHBI  JOCTHXKCHUS (HEIOCTUXKEHMS) PE3yJbTaTOB
JeSITeIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIE B XOJ BBHINOTHEHUS
¢u3nueckoro HMcciueAOBaHWS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LU U YCIOBUSIM;

CTaBUTbH ceOs1 HA MECTO JIPYroro YeoBeKa B XOJI€ CIopa WK JUCKYCCUH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoOro;
MpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPHU pEHIeHHH (PU3UYECKUX 3aaa4
WJIM B YTBEPKIACHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyueHus B 7 KJjacce MNpeaMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIONIb30BaTh  TOHATHUS: (PU3MYECKHME W  XUMHUYECKUE  SIBJICHUS,
HaOJII0ZIeHUE, SKCHEPUMEHT, MOJEIb, TMIOTE3a, €IUHULBI (PU3MYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMsI BelllecTBa (TBEPAOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHHYeCKoe JABM)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MNPSAMOJIUHENHOE), TPACKTOPUs, pPaBHOAECHCTBYIOIIAs
cuna, gaedpopmanus  (yopyras, — IUIacTU4YecKasi),  HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznuyath siBieHus (quddysus, TEIIoBOe JBMKEHHUE YaCTHUIl BEIECTBa,
PaBHOMEpPHOE  JIBIDKCHHME, HEPABHOMEPHOE [BWKEHHE, HHEpUUS,
B3aMMOJCUCTBUE TEJ, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHON OCHIO
BpalleHUs, TNepeaada JaBleHUs TBEPIAbIMU TelaMH, >KUAKOCTSIMH U
razaMu, aTrMoc(epHOe [aBlieHHe, IUIaBaHUEe TeJ, MPEeBPALEHUS
MEXaHUYECKOM SHEPruu) MO ONMUCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;
pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (DU3UYECKUX SBJICHHM B
OKpYXalollleM MHUpE, B TOM 4ucjie (U3MYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JBUKEHUS C Pa3JIMYHBIMU CKOPOCTSIMU B JKUBOW W HEKHUBOU
NPUPOAE, INEHUCTBHE CWIBI TPEHHS B MPUPOJAE M TEXHUKE, BIMSHUE
aTMOC(EepHOro JaBJCHUS Ha dKUBOW OpPraHMU3M, IJIABAHKUE PBIO, phlUuaru B
TEJe YeOBEeKa, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHUI;



OTHCHIBAaTh U3YUYEHHBIE CBOMCTBA TeN U (DU3MUECKUE SIBICHUS, UCTIONb3YS
¢usnyeckue BEeMUUMHBI (Macca, 00BEM, MIIOTHOCTH BEIECTBA, BPEMs,
yTh, CKOPOCTh, CPEIAHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIA TAKECTH, BEC
Tena, Cuia TpeHHs, AaBieHue (TBEPAOro Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, MJIEYO CHUIIBI,
MOMEHT CHJBbl, KO3(PQHUIIMEHT TMOJIE3HOTO JCHCTBUS MEXaHH3MOB,
KUHETHYECKass W TMOTEHIMalIbHAas YHEprusi), MpU OMNHUCAHUM TPABUIBHO
TPaKkTOBaTh  (PUBMYUECKUH  CMBICT  HUCIOJB3YEMbIX  BEIMYMH, UX
0003HAaUEHUSA W EAUHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEJIMYUHY C APYTUMHU BEIUYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBJICHUS U IPOLECCHI,
UCIIOJIB3Ysl MpaBUja CIOKEHUs CUII (BIOJIb OJHOM MpsAMoOil), 3akoH ['yka,
3akoH [lackais, 3akoH ApxuMmesa, MpaBUJIO paBHOBECHS phiyara (0J10ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKON
SHEPruM, MNpU 3TOM JaBaTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHAa U
3aMCBIBATh €T0 MATEMATUUYECKOE BBIPAKECHUE;

OOBSACHATh PUZNYECKHUE SIBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUld NPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKHUX LIaroB ¢ OMOpoi Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacyéTHble 3aJauyd B 1—2 JeWCTBUS, UCHOIb3YSd 3aKOHBl U
dbopmynibl, cBA3bIBaONIME (U3UYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 33J]a4M 3aIIUChIBAaTh KPATKOE YCIOBUE, MIOJICTABIIATh (PU3NYECKUE
BEJTUYUHBI B (POPMYJIBI M MPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMbIE JUUIsl PELLIEHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh
MOTy4YEeHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh NOPOOJIEMBI, KOTOPbIE MOXKHO PEMIMTh MHPU MOMOIIU
(u3MUEeCKMX  METOJOB, B  ONHCAHUM  KCCIIEJOBAaHUS  BBIACIATH
IpoBeEpsEMOe IIPEATOIIOKEHNE (runoresy), pa3inyaTth u
MHTEPIPETUPOBATH TOJYYCHHBIA pe3yIbTaT, HAXOAUTh OIMIHUOKH B XOJ€
OMbITA, IeJIaTh BBIBOBI MO €0 pe3ybTaTaM;

OPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SBICHUU WM
busmuecKux CBOWCTB TEN: bopMyIMpOBaThH MIPOBEPSEMBIC
NPENIoNIOKEeHUs,  COOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000OpyI0BaHUSs, 3aMUCHIBATH XO/T OTBITAa U ()OPMYITHUPOBATH BHIBO/IHI,



BBIIIOJIHATh TPSIMbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHM, MacChl Tela,
00b€Ma, CWIBI W TEMIEpAaTypbl C HCIOIb30BAHUEM aHAJOrOBBIX M
U(GpPOBBIX MPUOOPOB, 3aMKUCHIBATH IOKa3aHHS TPUOOPOB C YyUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOANTH MCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (PU3UYECKON BETUUHHBI
OT APYrod C MCHOJB30BAHMEM MPSMBIX U3MEPEHHUN (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JBMIKYILETOCS Tejla OT BPEMEHU IBUMIKEHUS TeJa, CUJIIbI
TPEHUSI CKOJILKEHMsI OT Beca Tesa, KauecTBa 00pabOTKU MOBEPXHOCTEH
T€J1 U HE3aBUCUMOCTH CUJIBI TPEHHS OT TUIONIAJAN CONMPUKOCHOBEHUS Tell,
CWJIBl YNIPYTOCTH OT YIJIMHEHHS IPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT
00b€Ma MOTpyKEHHOW 4YacTH Tela U OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Te€jJa, OT IJIyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TENO, YCIOBUM IIJIaBaHUs TEJl, YCIOBUI PABHOBECUS pbluara u
0JIOKOB), y4YacTBOBaTb B IUIAHUPOBAaHUU YYEOHOIrO HCCIEAOBaHUS,
coOHpaTh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIEAYS IPEII0KEHHOMY
miaHy, (UKCUpOBAaTh  PE3yJbTaTbl  MOJYYEHHOM  3aBHCHUMOCTHU
(u3nyecKux BEIMYMH B BUAEC NPEIOKEHHBIX TaOMUI] U TrpaduKoB,
JIeJIaTh BBIBOJIBI I10 PE3YJITATAM HCCIICOBAHUS;

MIPOBOJIUTh KOCBEHHbIE U3MEPEHUA (PU3NYECKUX BEIUYHUH (IJIOTHOCTh
BEILIECTBA JKUJIKOCTU M TBEPAOIO TeJa, CUJIAa TPEHUS CKOJbXKEHUS,
NABJICHUE  BO3AYyXa, BBITAJKMBAIOLIAs CHWJIA, JICWCTBYIOIIAs  Ha
HNOTpyXKEHHOE B JKUAKOCTb TEJO, KOA((OULUMEHT IMOJEe3HOro AEHCTBUS
OPOCTBIX MEXaHW3MOB), CIEAys NPEIJIOKEHHOM WHCTPYKLUU: IPU
BBIMIOJIHEHUH WU3MEPEHUI cOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M
BBIYMCIISITh 3HAYEHUE UCKOMOU BEIMYUHBI;

coOmoIaTh  MpaBWiia TEXHUKH  O€30MacCHOCTH TMpu  pabore C
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh NPHUHIMUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETP, COOOIIAIOUIMECS COCYIbl, OapoMeTp,
phlyar, MOJBUKHBIN U HETTOABUKHBIN OJIOK, HAKJIOHHAS! TJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMIBI JEUCTBUA U3YYEHHBIX HOPUOOPOB WU
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX onucaHus (B TOM YHCIIE:
NOJAIIUITHAKY, YCTPOMCTBO BOAONPOBOMAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), HCIOIb3Ys
3HAHUS O CBOMCTBaX (PM3WYECKUX SIBJICHUN U HEOOXOaMMbIe (HHU3UUECCKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh HHMOpPMALMIO O  TNPUMEPAX)
NPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUWA B TMOBCEIHEBHOMN



K

KHU3HU U151 o0ecriedeHnst 6e30MacHOCTH MpU O0pallieH!H ¢ MprudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHsI 370POBbsI M COOJIOICHUS
HOPM 5KOJIOTUYECKOTO TIOBEACHHUS B OKpPY KAIOIIEH Cpee;

OCYLIECTBIIATh OTOOpP HWCTOYHHMKOB uHGpopMmanuu B MHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUW M MyTEM CpaBHEHHUS Ppa3IUYHBIX HCTOYHUKOB
BBIJICNIATH HHPOPMALINIO, KOTOPAst SBJISETCS] MPOTUBOPEUUBOM HITH MOXKET
OBITh HEZJOCTOBEPHOIA;

MCIIOJIb30BaTh MIPU BBHITIOJHEHUU YUEOHBIX 3a/laHU HAYyYHO-TIONMYJISIPHYIO
auTepaTypy (pu3mMdeckoro coaepKaHHs, CIPaBOYHBIE MaTEPHUAIBI,
pecypcsl cetu HTepHeT, BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKUE MUChMEHHBIE U YCTHBIE COOOILEHUSI Ha
OCHOBE 2—3 MCTOYHHMKOB WH(pOPMAIMU (PU3UIECKOTO COJEPKAHUs, B TOM
qrclie MyOJIUYHO JAeNaTh KPAaTKHE COOOIICHHS O pe3ysibTaTaX MPOEKTOB
WK y4eOHBIX WCCIEIOBaHUM, TPU D5TOM TPAMOTHO HCIIOIH30BATh
U3YYEHHBbI TOHATUHHBIMN anmapaT Kypca (DUM3MKH, COINPOBOXAATH
BBICTYIUICHUE TIPE3EHTALINEH;

IPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUM pacrpenemsTh
00sI3aHHOCTH B TPYNIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3a/JayaMH,
CIIEOUTh 3a BBINOJIHEHUWEM IIJJaHa JACWCTBUN, aJEKBATHO OLICHUBATH
COOCTBEHHBIH  BKJaJA B  JIEATEIbHOCTh  TIPYIIBbl,  BBICTpaUBaTh
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.
KOHIly oOyueHusi B 8 KJjacce TpeaMETHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAOITUXCSl YMEHHIA:

UCIIOJIB30BaTh MOHATHA: MAacca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEILIECTBA, KPUCTAIUIMYECKHUE
U aMop(HbIE Tella, HACHIIICHHBbIA M HEHACBIIIEHHBIN map, BIaXKHOCTb
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPrUs, TEIUIOBOM JIBUTATElNb,
AIEMEHTAPHBIN ANEKTPUUECKUI 3apsl, JIEKTPUUECKOE MOJIE, TPOBOAHUKH
Y JUBJICKTPUKH, TTIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

pasnuyaTh SIBJIEHUS (TEIUIOBOE PACUIMPEHHE W CHKaTHe, TeIulonepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHKE, KAIIWJUISIPHBIE SIBJIEHUS, UCIIAPEHUE,
KOHJIEHCAIsl, TJIaBJICHUE, KpUCTauM3alus (OTBEp/ECBaHUE), KUIICHUE,
Terionepeaada (TerIonpOBOHOCTb, KOHBEKIUA, U3IIy4YECHHUE),
ANEKTPU3ALMS TEJl, B3aMMOJECUCTBUE 3apsiiOB, IEUCTBUS JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOIECHCTBUE MATrHUTOB, JEUCTBHE
MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIIUS)



[0 OINHMCAaHUIO HUX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIbITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (DU3UYECKUX SIBICHUM B
OKpYXalollleM MHUpE, B TOM 4ucjie (U3MYECKUe SBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSKEHUWE M KANWUIIPHBIE SBJICHUS B MPUPO/E,
KpUcCTaulbl B mpupone, usnydenue ConHIa, 3amMep3aHue BOJIOEMOB,
MOpckue  Opu3bl, oOpa3oBaHHME pOChl, TyMaHa, WHes, CHera,
ANIEKTPUYECKUE SBJICHHS B arMocdepe, dDIEKTPUUYECTBO  KUBBIX
OpraHuU3MOB, MAarHMUTHOE ToJie 3eMiu, Jpeiid MOIICoB, poJb
MarHuTHOTO TOJIA ISl KU3HU Ha 3emile, MOJSPHOE CHSHHUE, IPH 3TOM
MEPEBOAUTh  NPAKTUYECKYID  3aJadyy B Y4eOHYI,  BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3NUECKUX SBICHUII;

OIUCHIBAaTh U3YUYEHHbIE CBOMCTBA TeN U (PU3UUECKUE SIBICHUS, UCTIONb3YS
(u3nuecKre BeITUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPT U, KOJIMYECTBO
TEIJIOTHI, yJelbHasd TEIUIOEMKOCTh BEILECTBA, YAENbHAas TEIIOTa
IJIaBJICHUS, yHAeNbHasg TEIUIoTa MapooOpa3oBaHUs, YAENbHAs TEIJIoTa
CrOpaHHs TOIUIMBA, KO3(DPPUIMEHT TNOJE3HOTO JEUCTBUS TEIIOBOM
MalIuHbI, OTHOCUTENIbHASI BIAXXHOCTh BO3/YyXa, AIEKTPUYECKUHU 3apsn,
CUJia TOKa, DJIEKTPUYECKOE HANpsLKEHHE, COMPOTUBIECHUE MPOBOJHHKA,
yACIbHOE  CONPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTH
AJIIEKTPUYECKOTO  TOKA), IMpPU ONUCAHUM TNPAaBWIBHO TPAKTOBATh
(U3NYECKU CMBICI MCTONb3yEeMbIX BEIMUYMH, 0003HAYEHUS U €IUHULIBI
(u3nYecKuX BEJIUYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JaHHYIO
(U3HYECKYI0 BEJIMYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MUECKHE SIBJICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISPHO-KUHETHYECKOW TEOpUU
CTPOEHHUS BEUIECTBA, MPUHIUI CYNEPIO3UIMHU T0JIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH OMa J1J1s ydacTKa 1enu, 3aK0H
Jlxoyns—JleHna, 3aKOH COXpaHEHUs DJHEpPruu, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBIBaTh €r0 MAaTeMaTUYeCKOe
BBIPA)KCHHE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHCIIE€ U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYNHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKHUX
IIaroB ¢ omnopou Ha 1—2 W3y4EeHHBIX CBOMCTBA (M3MUECKUX SIBICHUM,
(u3nYeCcCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pemars pacy€THble 3aJauyd B 2—3 JEWCTBUS, MCIOJb3yS 3aKOHBI WU
dbopmybl, CBA3BIBarONIUE (U3MUECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCJIOBHUSl 33/1a4M 3alUMChIBAaTh KPAaTKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIi peleHus 3a7add, BBIOUpPATh 3aKOHBI U (POPMYIIHI,
HEOoOXoAuMbIe 11l €€ pelieHus, MPOBOJAUTH PacyEThl M CpPaBHUBATH
MOJy4€HHOE 3HaUeHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEHIUTh MpPU MOMOIIU
(GuU3HMUECKMX METOIOB, MCIOJb3Ysl OMUCAHUE HCCIEIOBAHUS, BBIACISThH
IPOBEPSIEMOE NPEANOJIOKEHNE, OIEHUBATh MPABUIBHOCTh IMOPSAKA
IIPOBEJICHUSI UCCIIENOBAHUs, A€IaTh BBIBOJIBI;

MPOBOAWTH OMBITHI MO HAOMIOACHHUIO (PU3WYECKUX SBICHUN WU
¢u3nUecKuX CBOMCTB TeNl (KamWUIAPHBIE SIBIICHUS, 3aBHUCHUMOCTD
JaBJICHUs BO3AyXa OT €ro o0béMa, TeMIEepaTypbl, CKOPOCTH Ipolecca
OCTBIBAaHWs W HArpeBaHWs IIPU U3JIYYEHUM OT I[BETA U3JIy4arollen
(mornomaromei) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI  OT
TEMIIEPATYPhI )KUJIKOCTH U TUIOIIAAN €€ MOBEPXHOCTH, DJIEKTPU3ALIHS TEI
U B3aUMOJCHCTBUE  DJIEKTPUYECKUX  3apsANO0B,  B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHMWTOB, BU3yaju3alys MAarHUTHBIX MOJIEM MOCTOSTHHBIX
MAarHMATOB, IEVCTBUS MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, CBOMCTBA
ANEKTPOMArHWTA, CBOMCTBA DSJIEKTPOABUTATEN TMOCTOSHHOTO TOKA):
(opMyIHUpPOBATH MPOBEPSEMBIE IPEAOIOKEHUSA, COOUPATh YCTAHOBKY U3
OPEUIOKEHHOTO  00OpYJOBaHMs,  ONHUCHIBATH  XOJA  OINbITA WU
(bopMyIHpOBaTH BHIBOIBI,

BBINIOJIHATh  NPSIMBIE  U3MEPEHUS  TEMIIEPATYPbI, OTHOCHUTEIBHOU
BJIAJKHOCTH BO3[yXd, CHWJIbBl TOKA, HAIPSIKEHHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M AATUYUKOB (M3HUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH,
MPOBOAUTEH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKOW BEITUUYUHBI
OT JpYyrod ¢ UCHOJb30BAaHUEM TMPSAMBIX HU3MEPEHUN (3aBUCHUMOCTH
CONPOTHUBJIEHUSI NMPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAAM IIONEPEYHOTO
CE€YEHUs M YJEJIBHOIO0 CONPOTHUBIICHUS BEIIECTBA IPOBOJIHUKA, CHJIBI
TOKA, WAYILIEr0 4Yepe3 MPOBOJHMK, OT HANPSLDKEHUS Ha IPOBOIHUKE,
UCCIIENOBAHUE TIOCJIENOBATENBHOTO W MApPaJUIEIbHOTO  COEOUHEHHUI
IPOBOJHUKOB): IUJIAHUPOBATHh HCCIEAOBAHUE, COOMPATh YCTAaHOBKY H
BBITIOJIHSTh U3MEPEHHS, CIeAys MPEAJIOKCHHOMY TUIaHy, (UKCHpPOBATH
pe3ynbTaThl TMOJYYCHHOW 3aBUCUMOCTH B BHJIE TaOiHIl U TpapUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIEI0BAHUS,



MPOBOANTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIUYUH (yAeTbHas
TEIUIOEMKOCTh  BEILIECTBA, COMPOTHUBIIEHUE TMPOBOJHHKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IMJIAaHUPOBATh MU3MEpPEHHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJENysl MPEIJ0KEHHON MHCTPYKIIMH, U
BBIYHCIISTh 3HAUCHNE BEIHUMHBI,

coOmrofaTh mpaBuWia TEXHUKH O€30MacHOCTH TMpH  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh MNPHUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C OMOpOM Ha HMX omucaHusi (B TOM 4YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETD,
BOJIbTMETpP, CUETUYHK DIIEKTPUUYECKOM SHEPTUHU, IIEKTPOOCBETUTEIHHbBIC
npuodopkI, HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (puUMepBHI),
AIIEKTPUYECKUE MPEAOXPAHUTENN, BJIEKTPOMArHUT, SJIEKTPOJBUTATEINb
MOCTOSIHHOTO TOKAa), MCIOJb3ysl 3HAaHUSA O CBOMCTBaX (DU3HUECKHUX
ABJICHUM U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M H3MEPUTEIHHBIC
npuOoOpsl MO CXEeMaM U CXEMaTHYHBIM pPHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, SJEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBI SICKTPHUECKUX
HEeMnei ¢ Mocie0BaTeNbHBIM U MapaylIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
paznunyasi ycJIoBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
OPUBOAUTH  NpPUMEPHl  (HAXOIUTh HWH(OpPMAIMIO O  TPUMEpPaXx)
NPAaKTHYECKOT0 HCIOJb30BaHUsl (PU3MUECKHX 3HAHUNA B TOBCEIHEBHOM
KU3HU JIs1 oOecriedeHusi 0e30MacHOCTH P OOpaIlleHUuH ¢ MPUdbopamMu 1
TEXHHYECKUMU YCTPOMCTBAMH, COXPAHEHHsI 370POBbsI M COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKaIOLIeH cpee;

OCYIIECTBJIATh TMOUCK WHpoOpMauK (HU3UYECKOTO COACpKaHUA B
WuTepHeTre, Ha OCHOBE HWMEIOIIMXCS 3HAHUM H MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH HMH(OpPMAIHMIO, KOTOpas
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITH HETOCTOBEPHOIA;
UCIIOJIb30BATh MPH BHITIOJIHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO
auTepaTypy (pu3MUecKoro coaepkKaHHs, CIPaBOYHBIE MaTEPUAIBL,
pecypcsl cetn HTepHeT, BIajeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mmas wuHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HUECKOIO
colepkaHusi, B TOM 4YHCJIE€ TNYOJIMYHO TMPEACTABIATh PE3yJIbTaThl
NPOEKTHOW MIIM MCCIIEA0BATEIBCKON MEATEIBHOCTH, IPH STOM IPaMOTHO
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WCIIONIb30BaTh M3YYCHHBI TOHATUWHBIA ammapar Kypca (U3HKH,
CONPOBO’KJIaTh BBICTYIUICHUE MPE3CHTALMEM;

IOpPU BBIIOJHEHUU Y4YEOHBIX NPOEKTOB U HUCCIEIOBAaHUM (PU3NYECKUX
IPOLECCOB PACHPENENIATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUM C
ITIOCTABJICHHBIMM 3a/1a4aMH, CJIEAUTH 3a BBIIIOJHEHHUEM IIJIaHA IEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHHWBAaThb COOCTBEHHBIA BKJIaJ B
NEeATEIbHOCTD IpyIIIBI, BBICTPANBATh KOMMYHUKATHBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peliaTh KOH(PIUKTBHI.

KOHIly OOyueHHs B 9 KJjacce IpeIMETHBIE pe3ysbTaThl Ha 0a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

HCIIOJIb30BaTh IIOHATHA: CHUCTEMA OTCYETa, MaTepuaibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBU)KEHUS, AepopMaius
(ynpyrasi, miaacTuuyeckas), TPEHHUE, LIEHTPOCTPEMHTEIBHOE YCKOpPEHHUE,
HEBECOMOCTb U INEPETPY3KHU, UEHTP TKECTH, a0COJIIOTHO TBEPIOE TEIIO,
LEHTp TAXKECTU TBEPIOrO Tela, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJHBI, 3BYK, MH(pa3ByK U YJIbTPA3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI,
IIKaJIa AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAJIbHO30PKOCTh,
CHEKTpPbI MUCIyCKaHUS U MOTJIOLIEHUS, alab(a, 6eTa- U TaMMa-u3IydeHus,
M30TOIBI, IIEPHAs SHEPreTHKA;

paznuyaTh SIBJI€HUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXEHHE, CBOOOJHOE
NaJeHUE TEJ, PABHOMEPHOE JABUKEHHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, peaKTUBHOE JIBWKEHHE, KOJeOaTeIbHOE BMKEHHE (3aTyXarouiue u
BBIHY’KJICHHbIE KOJ€OaHUsI), pE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE
3BYKa, MPSMOJIMHENHOE DPACIPOCTPAHEHHUE, OTPAKEHUE U IPETIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pasyio’keHue Oeoro cBera
B CIEKTP M CIOXXEHHME CHEKTpPaJIbHBIX LIBETOB, MAMCIEPCHS CBETA,
€CTECTBEHHAas PaJMOAaKTUBHOCTh, BO3SHUKHOBEHHUE JMHENYATOrO CHEKTpa
M3JIy4EeHMs) 1O OINUCAHUIO MX XapaKTEpHbIX CBOWCTB W Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SIBJICHUE;
pacrno3HaBaThb NPOSIBICHUE U3YYEHHBIX (U3NYECKUX SBICHUM B
OKpyXaroleM mupe (B ToM uucie (U3NYECKUE SBICHUS B TPHUPOJE:
OpWIMBBL W  OTJIMBBL, JBWKEeHUE T[UIaHEeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBW)XCHHE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMU, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, [[BETa
TEJ, ONTHYECKHUE SABJICHUS B TMpPUPOAE, OHOJOTHYECKOE [eHCTBUE
BUJIUMOTO,  YJIbTPa(UONETOBOTO U  PEHTTEHOBCKOTO  W3Iy4eHUH,
€CTECTBEHHBIN PaANOAKTUBHBIN ¢on, KOCMUYECKHE Jy4H,



PaAMOAKTUBHOE  M3JIYyYEHUE  TMPHUPOJHBIX  MHMHEpAJOB, JEHCTBHE
pPaIMOaKTUBHBIX M3IYYCHHH Ha OpraHu3M 4YelOoBeKa), MpU 3TOM
NEPEBOAUTh  IMPAKTUYECKYIO  3aJadyy B  y4yeOHyH0,  BBIJICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

OTHCHIBAaTh U3YUYEHHbIE CBOMCTBA TeN U (PU3UUECKHE SIBICHUS, UCTIONb3YS
¢usnyeckue BENWYMHBI (CPEAHSSI W MTHOBEHHAas CKOpPOCTb Tela Mpu
HEpPaBHOMEPHOM JIBUKEHHM, YCKOPEHHE, MEpEMEIICHUE, MyTh, YIJIOBas
CKOpOCTb, CWJIa TPEHUs, CWa YNPYrOCTHU, CHUJIA TSKECTH, YCKOPEHHE
CBOOOZIHOTO TMAaJIeHUs, BEC TeJla, WMIIYJIbC TeJla, HMIIYJIbC CHIIBI,
MEXaHu4eckas padoTa W MOIIHOCTh, NOTEHLMAJbHAs SHEPrusl Tea,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHI[MATIbHAS SHEPIUs CHKATOU
OpYXKUHbI, KUHETUYECKash SHEprusi, IOJHAas MEeXaHUYecKas JHEprus,
HEepUOJ U YacTOTa KOJeOaHUM, JUIMHA BOJIHBI, POMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENb MPEJIOMIIEHUS CPEJIbl), TPU ONMUCAHUN
MPAaBIJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIIOJIb3YEeMbIX BEJIUYUH,
0003HAYEHUs W €AUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYTMMH BEITMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3HYECKHUE SIBICHUS M IPOIECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHMsI YHEPTUH, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHLHUI CYNEPHO3ULMN CHJ, NPUHLUUI OTHOCUTENIbHOCTH [ anuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHbl OTPAKEHUS U
OpEeJOMJICHUS] CBETA, 3aKOHbl COXPAHEHHUS 3apsi0BOIO M MacCOBOIO
qyuceNl TpH SACPHBIX pPEAKIHsIX, MpH OJTOM JaBaTh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMChIBATH €0 MAaTEMATUYECKOE BBIPAKEHHUE;
OOBSCHATh (PU3MUECKHE MPOLECCHl M CBOICTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMid MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBISTDH
MPUYNHHO-CJICJICTBEHHBIE  CBS3M, CTPOUTh OOBACHeHHWE ©3 2-3
JIOTUYECKHUX LIAroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3HYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;

pemarh pacuéTHele 3amayu  (omMparomuecs Ha cucTeMy wu3 2—3
YpaBHEHHUI), UCTIOJIb3YsI 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOLINE (DU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJauyd 3alUChIBaTh KPaTKOE
yCIIOBHE, BBISBIISATH HEAOCTAIONINE WU M30BITOUHBIC TAHHBIC, BHIOMPATH
3aKOHBI U (hOPMYJIbI, HEOOXOUMBIE JIJIsl PELICHUS, IPOBOAUTH PAacUEThI U
OLICHMBATh PEAJUCTUYHOCTh MOJYYEHHOTO 3HA4YeHUS (U3NYECKOM
BEJIMYUHBI;



pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO PEIINTh MPH ITOMOIIU
(¢U3NYECKUX METOMOB, HCMOJIb3YysI OMUCAHHE HCCIEIOBAHUS, BBIICIATH
IpOBEpPAEMOE TPEIIOIOKEHNE, OIEHUBATh MPAaBUIBLHOCTh MOPSAKA
NPOBEJICHUS]  MCCIEOBaHUsA, JelaTh BBIBOJBI, HWHTEPIPETUPOBATH
Pe3yNbTaThl HAOIIOACHHUH U OIBITOB;

MPOBOJUTh OMBITHI TI0 HAOMIOMEHWUI0 (PU3WYECKUX SBICHUNA WITU
¢u3nuecKux CBOMCTB Ten (M3yuyeHue BTOpPOro 3akoHa HbioTOHa, 3aKoHa
COXpaHEHUsl JHEPTUu, 3aBUCUMOCThH NEepHoja KojaeOaHW MNpy>KMHHOTO
MasiTHUKa OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYbI MaJbIX KOJICOAHWW, TPSAMOJIIMHEHHOE pPacHpOCTpaHCHHUE
CBETa, pa3lio)keHWe Oeloro cBeTa B CIEKTP, H3yYEHUE CBOWCTB
U300paKEHUS B IJIOCKOM 3€pKajie M CBOMCTB M300paXK€HUs MpeaMeTa B
coOuparoliel JInH3e, HaOII0IEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB
U3JIy4YEHHS): CaMOCTOSITENBHO COOMpaTh YCTAHOBKY U3 HU30BITOYHOTO
HaOopa 00OpyJOBaHUSA, OMNUCHIBATH XOJ OMNbITA M €ro pe3yJbTaThl,
bopMyIUpPOBATH BHIBOBI,

IPOBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSIMBIX U3MEPEHUH, ONPEACIIss
CpelHee 3HayeHue u3MepsieMol BenuuuHbl (POKYCHOE paccTosHue
coOuparoiell JIMH3blI), OOOCHOBBIBaTH BBIOOp cHoco0a H3MEpPEeHUs
(M3MepUTENBHHOTO TTPUOOpPA);

IPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN (3aBUCUMOCThH MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JBWXCHUHM 0€3 HayalbHOM CKOPOCTH, TEPHOJa
KOJIcOaHM MaTeMaTUYECKOTO MasTHHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaX€HHUs CBeTa OT yrIJia MajeHUs U yIriia MpeoMIICHUS OT yria
najieHus): TUIAaHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCUPOBATh pPE3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTHU
(bU3UYECKUX BEJIMYMH B BUJIE TAOJUIl U TpadUKOB, J€JIaTh BHIBOJABI IO
pe3ynbTaTaM HCCIeIOBaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPCHUS (U3MYECKUX BEIMYUH (CpeIHSS
CKOPOCTb M YCKOpPEHHE Tella TMpU PABHOYCKOPEHHOM JBUKCHUH,
YCKOpPEHHE CBOOOJHOTO TAACHHS, KECTKOCTh MPYKUHBI, KOIPHUIIHCHT
TPEHHUS CKOJIBKEHHUS, MEXaHWYeckas padoTa M MOIIHOCTh, YacToTa W
nepuos KojeOaHWi MaTeMaTHYeCKOro W MPYKHHHOTO MasTHHKOB,
OonTHYECKass Cuja CcoOWparomell JHMH3bI, PaTuOAKTUBHBIA  (HOH):
MJIAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHSTh U3MEPEHUSI, CIEYS MPEII0KEHHON UHCTPYKITUU, BBIYUCIISATh



3HAYEHHE BEJIUYHMHBI M AaHAJIM3HPOBATh IIOJYYECHHBIE pE3YyJbTaThl C
Y4ETOM 3aJTaHHOU MOTPEITHOCTH U3MEPEHUM;

coOnoaTh  MpaBWiia TEXHUKH  O€30MacCHOCTH TMpu  pabore C
J1a00paTOPHBIM 000PYI0BaHUEM;

pasnuyaTh OCHOBHBIE TPHW3HAKH W3YyYCHHBIX (PU3WYECKUX MOJIEIICH:
MarepuaibHas TOYKA, a0COJIOTHO TBEPAOE TEJNO, TOYEUYHBIA HMCTOYHHK
CBeTa, Jy4, TOHKas JIMH3a, IUIAHETapHash MOJENIb aToMa, HYKIJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MNPHUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOMl HAa WX omucaHus (B TOM YHCIIE:
CIIUJIOMETpP, JAaTUYUKU TOJIOKEHHS, PACCTOSHUSI U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TEPUCKOM, QoToamnmapar, ONTUYECKUE CBETOBO/IBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCMIONB3ys 3HAHUA O
CBOMCTBaX (MBMYECKUX SIBJICHUW U HEOOXoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKUX IPOIIECCOB
Opy pelieHUU Y4eOHO-NPAKTUUECKUX 3a/lad, ONTUYECKHE CXEMBbI s
MOCTPOEHUS N300pAKEHHI B INIOCKOM 3€pKajie U COOMpArOLEeH JIUH3E;
NPUBOJUTL  HOpUMEphl  (HaxoauTh HUHPOPMAILMIO O  IpUMEpax)
PAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUWA B TMOBCETHEBHOM
KU3HU 111 o0ecrieueHrs 0e30MacHOCTH TIPU 00palieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHS 3/I0POBbSI M COOJIOJCHUS
HOPM 3KOJIOTUYECKOT0 MOBEJEHUS B OKPYKAIOIIEH cpee;

OCYUIECTBJIATh MOUCK HHpoOpMauu (HU3UYECKOTO COAEpKaHUA B
HNuTtepHeTe, caMoCTOSATEILHO (POPMYIIUPYS TTOMCKOBBIH 3aMIpOC, HAXOIUTh
MyTH OTPECIICHUs TOCTOBEPHOCTHU MOTYyYEeHHON HH(GOPMAIIMK HA OCHOBE
MMEIOIIUXCS 3HAHUN U TOTIOJIHUTEIHHBIX NCTOYHUKOB,

HCIIOJIL30BaTh MPU BHITIOJIHEHUN YUEOHBIX 3aJIaHU HayqHO-TIOMYJISIPHYIO
IUTEPATYpy (PU3NYECKOro COAEp>KAaHMs, CIpPAaBOYHBIE MaTepUallbl,
pecypcsl cetu IHTepHET, BllaeTh NpUEMaMH KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MHPOPMAIIUU U3 OJHONU 3HAKOBON CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
uHpopMalMK U3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COIEp KaHUs,
myOIUIHO MPEJCTABIATD pEe3yabTaThl MPOEKTHOM U
MCCIIEIOBATENIbCKON JIESITEIbHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BATh
WM3YYCHHBIM TOHATUWHBINA amnmapar u3y4aemMoro pasjaena (GU3UKd |



CONPOBOXK/IaTh BBICTYIUICHUE MpE3EHTAlUe C y4€TOM OCOOCHHOCTEU
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB
Ne HaunMeHoBaHMe pa3je/ioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
Kontpoabubie | IlpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEro MUpa
bubmuoreka [JOK
11 dusiika - HayKa o MpHpoze 2 https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
HISHHACCKHC BETHHAMHAL https://m.edso00.ru/7f416194
bubmuoreka [JOK
1.3 E 5 2 1
CTECTBEHHOHAYYHbIH METO/1 IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [JOK
2.1 1
CTpoekHe sewecTsa https://m.edso00.ru/7f416194
59 JIBM>KeHUE U B3aMMOJICHCTBUE YaCTHII 5 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPCTATHBIC COCTOARMA Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CXAHMHICCROE ABHACHHE https://m.eds00.ru/7f416194
3.2 WNueprus, macca, TNIOTHOCTh 4 1 bu6mmoreka [IOK



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

3.3 Cruna. Bt 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
apienue. [lepenayva napieHus
4.1 JT:faé bIMU TCJ'II;MI[I/I )Klf KOCTSIMU U 3 bubmmorexa [JOK
' pA - KA https://m.edso00.ru/7f416194
razamu
bubmuoreka [JOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 T™MOC()epHOE JaBIICHNE 6 https://m.eds00.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 3 bubmuoreka [JOK
' MOTPY>KEHHOE B HUX TEJO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JHeprust
bu6mmoreka [JOK
51 Pabora u momsoCTS 3 L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTHE MEXBHHIMH > https://m.eds00.ru/7f416194
bu6mmoreka [JOK
53 Mexanieckas SHepria 4 . https://m.eds00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



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

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edso0o.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O PUPOJIE.
SBnenns npupojibl. Guzndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIepaTypbl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U JaTYHKA
TeMneparypol”

Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HAayKH U3Y4aroT OPUPOY.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onucanue GU3NIeCKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JAJbHOCTH MOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIirie, yeM OOoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa HOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6mmoreka [IOK
13 Ckopocthb. EqUHHUIIEI CKOpOCTH
p a 1t P https://m.edsoo.ru/ff0a079c
14 Pacuer myt u BpeMeHH ABIKEHUA bubmmorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ae4
Wuepnust. 3akoH nHepLUN.
15 BSaIfMO,HCﬁCTBHe TeJ‘IpKaK IpU4rHa bubmmorexa [TOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS TeIl
IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
16
1 00beMa Tella I10 €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpeznenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 BeniecTa’ https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «13yuenue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBnenune Tarotenus. Cuia TSHKECTH
CBs13b M@Ky CHIION TSKECTH U
22 Maccoii Tesa. Bec Tena. Pemenue bubmmorexa LOK
| " https://m.edsoo.ru/ff0a1778
3azad rno teme "Cuia TSKecTH
93 Cwiia TSKeCTH Ha JPYTrHX IJIaHeTax. bubnuorexa [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswmepetine ci. Jlamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX
26 0 OJTHOM MPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelCTBYIOMIAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytOMmAast cui'”
78 TpeHue CKONbXKEHUS U TPEHUE MTOKOS. bubnmnoreka [JOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yueHue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeaencHue

30
PaBHOAECUCTBYIOIIEH CUIIbI
Pemenne 3amaq mo Temam: «Bec

31 Tenay, «I'padudaeckoe n300paeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpsHast pabora no Temam:
«MexaHnueckoe IBIDKEHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHIIY,
«Cuipl»

33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD

34 JaBJIEHUS ra3a OT 00hEMa bubmmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHUS TBEPALIMUA
35 TeJ'II.)’:lMI/I KUIKOCTSIMH U I13213aM1/1 bubmorexa LOK
> KA ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackans

36 JlaBneHue B )KUIKOCTH U Ta3e, bubnmnoreka [JOK
BBI3BAaHHOE JEHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «Jlapnexue B bu6mmorexa [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOrmaronuecs COCyIbI bubmuoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 Pnpagmieciuii npece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
JKUJIKOCTHBIM HAcOC
Atmocdepa 3emn. [IpuanHs
CyIIIECTBOBaHUS BO3 HOM
41 }(;m 3emiu 3813;412HMOCTB bubmorexa LHOK
ODOIOTIA SEMITH. https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro aBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
bu6mmoreka [IOK
42 Bec Bozmyxa. AtmocepHoe naBiieHue httos://m.edsoo.ru/ff0azbsa
43 H3mepeHne aTMoChEepHOTo AaBJICHUS. bubnuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 ?le BHEM bubmuorexa [JOK
JEBIICHIA OT BRICOTRL Hal YPOBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemrenue 3agad mo reme
"AtmocepHoe naBieHue"
€HCTBUE KUJIKOCTH U Ta3a Ha
47 Aeitcrs 8 bubmuorexa [JOK
TOTPYIEHHOE B HHX TEIHO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OrnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmorexa [IOK

HeﬁCTByIOIHCﬁ Ha TCJIO, IMOIPY>KCHHOC
B XXUJAKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TEJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHncTpynpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

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

53

Mexanunueckasi pabota

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

54

MomHocTts. EaquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéMe 1o JectHuie"

56

[IpocTsie MexaHn3mel. Peryar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

58

PeseprubrIit ypok. PabGora ¢ Tekctamu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

1o Teme «JlaBneHue TBEPABIX TEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HMccnenoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau mo reme «Y CIIOBUSA
paBHOBCCI/ISI pmqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT noneznoro neicTBust
mexanusMma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas YHEPTrusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

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

64

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIEIICHNAE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM
IIJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnmoreka [JOK
o teMe "MexaHnueckoe aIBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o teme "PaboTta. MoniHoOCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucramnmueckue n amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TIpakTraeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHus Tena
Y BBIZICJISIEMOTO UM TIPH OXJIKICHUN

16 Jlaboparopnast paborta "Onpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnunorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHast bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TIABJICHUSI

19 JlabopaTopHas pabota "OnpeneneHue bubnmuorexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Hap006p330BaHI/I5I N KOHJACHCaI .
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bCpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIIbHOM BIAXXKHOCTU BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[IpuHIMNIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

KII/ TermmoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa

OKpYy>XaroIel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUSI U IIPEBPALLICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbBIX COCTOSIHUH BeriecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoaeiicTBre 3apsyKeHHBIX TEII.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnnoreka [HOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 CYILECTBOBAHUA. VICTOUHUKHA bubnmorexa LOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
DNEeKTPUYECKUM TOK B MeTaJljIax, bubnuoteka [JOK
39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
JacTH
Cuna Toxka. JlabopaTtopHas pabora
" bubnmuotexa [JOK
41 W3mepeHnue u perylupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJEKTPUIECKOE HANIPSHKCHHE.
BoasT™metp. JIaboparopHas pabota

bu6mmoreka [IOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKQ, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa LOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

48 IpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpU 1 bubnuoreka [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3a1a4 Ha IPUMEHCHUC

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTH AIEKTPHIECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpH 1/111:40 }II)OCTI/I :—)JIeKTqueCKOFO bubmmorexa [IOK
P " o P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEN
53 3ﬂeKTTqueCKoﬁ SHEPIUU B 6];I))IT bubmmorexa [IOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTBI, HX
B3aHMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
55 o "
MOJIEH ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
56 3eMIIH U ero 3HaueHue I >KU3HU Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [IOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSTHHBII
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKne 3apsiIbl.
P P bubnmnoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMoaecTBusA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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IpoBepoyHas pabora

59

PesepBHbIii ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccniickas
IpoBepoyHasi pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe nose
3IEKTPUUYECKOTO ToKka MaruurHoe
T0JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[TpumMeHeHne HIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTesNeil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AJIEKTpOoaABUTATENS "

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

63

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHIIUM Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAaTrHUTHBIC SIBJIeHUS"

KonTponbhas pabota no teme

66 "DJIeKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [JOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK

67 1
1o teme "TerioBble ABICHUA" https://m.edsoo.ru/ff0accbe

68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MaruutHeie siBJICHUS"

BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB I1O 68 145

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

1 MexaHnnueckoe JBHKEHUE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk cxopoctu
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS Tea Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOI[ 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna yupyrocti. 3akon Tyka https://m.edsoc%.lglfanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka [HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenus https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3anau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [JOK
K03 duULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuna Ts5KecTH ¥ 3aKOH BCEMHUPHOTO bu6muoreka [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0aeca2
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majeHust

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
S https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C BH6J?HOTeKa HOK
3AKPEILIEHHOIT OChIO BPALLICHU. https://m.edsoo.ru/ff0afe36
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOIO TENa C
3aKPEIUIEHHONW OChIO BPALLICHUS.
MowmeHT cuibl. LienTp TsoxecTn
28 Pemenne 3agau mo teme "MoMeHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe
29 1o TeMme "MexaHH4ecKoe JBIKCHUE. bubmorexa HOK
Bsanoseiicraie Te" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHN4YeCcKOe IBUKEHUE. bubmrorexa HOK
Baanvoneiicrane Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. Umnynbe cuibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPaHEHHUS UMITYJIbCa. YIIPYroe u
HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMme "3akoH

bubnunoreka LIOK

32 COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6nmorexa [IOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
35
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 Npy>KUHHBIA

MasaATHHUKHU



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
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHuit
MPYKUHHOTO MasiTHUKa

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHOa KoJieOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHu4eckux BoJiH. [IpogosibHbIE 1
MOIEePEYHbIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe

but6mmoreka [IOK



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

1o Teme "3aKOHbI COXpaHEHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonTponbnas pabota no teme

55 "3aKkoHbI cOXpaHeHUs1. MexaHn4ecKue
KoJ1e0aHus 1 BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
58
Hcnons30Banne 27€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJISL COTOBOM CBSI3H"
VYpok-uccienosanue "M3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6¢c
MTOMOIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
ONeKTpOMarHuTHas IpUpoJa CBETA.
61 Cko OIZDTI: CBETa BOJIII{)OEHG CBOMCTBaA bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acIpocTpaHeHnEe CBeTa. 3aTMEHUS bubnnorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemrenne 3amauy Ha IpUMEHEHNE bubmorexa LHIOK
a p https://m.edsoo.ru/ffO0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK



https://m.edsoo.ru/ff0b25f0
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

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosniHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunoreka LIOK

65
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCUMOCTH yTJa MPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJia aJIcHUs Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koHpepernus "Micnons3oBaHue
67 MIOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubnuoreka [{OK
69 [TocTpoenne n300pakeHuid B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuoreka [IOK
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOMH 1
5 . | https://m.edso0.ru/ff0b4206
CHJIBI COOMPAIOIIEH JINH3BI
7 Ypok-koHpepenmus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
I'ma3 kak onTuyeckas cucTemMa. Bu6 OK
noIMoTeKa
72 3penue. KonrponbHas pabora 1o reme 1
"o " https://m.edso0.ru/ff0b4684
BETOBEIC SIBJICHHSI
73 Ypok-koHpepenius "JlegexTs
3penus. Kak coxpanuts 3penne”
72 Paznosxenue 6emoro cBera B CEKT). bubnmnorexa [JOK

Omwitel Hetorona. Crioxenne

https://m.edsoo.ru/ffOc0f4c
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CHEKTpaJIbHBIX I[BEeTOB. [lucnepcus
cBeTa

JlaGopaTopHas padota "OTBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH UX bubmorexa LOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJIOCHNH Yepe3 BETOBbIC
¢bubTper"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopnaa u ruranerapHas bubmmorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u OroneHue cBera
79 aromoM. KBaHTbl. JInuHeiuateie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmtonenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI brbmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro siipa. Hykinonnas bubnmnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHBIE TpEBpaICHUS. but6mmoreka [IOK
N3oronst https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana
86 Ypok-koupepenius "PagnoakTHBHBIE bubnuotexa [JOK



https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c1672
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W3JIYYCHHS B IPUPOJIE, METUIIMHE,
TeXHuKe"

https://m.edsoo.ru/ff0c2126

S nepHble peakuuu. 3aKOHBI

87 COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO brbmmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CB3U aTOMHBIX sifiep. CBs3b bubnmnoreka HOK
MacChl U SHEPrUuu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amgaud no reme "AnepHoie
peakuun"
Peakuuu cunTe3a u nenenud saep. bubnnoreka [JOK
90 N
Ucrounuku sueprun ConHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenmus " nepras
91 sHepreTuka. JlencTus
PaINOAKTUBHBIX M3TyUYEHUN HA KUBBIC
opraHu3msl"
[ToaroroBka Kk KOHTPOILHOM paboTe
10 TeMe "DIJIEKTPOMArHUTHOE TOJIE. bubmmnoreka [HOK
92
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbI€ siBeHUS"
KonTponbHas pabota mo teme
93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsbic siBieHHs"
[ToBTOpenue, o6o0IIEHNE.
94 JIaboparopHbIie pabOTHI IO KypC bubmmorexa [JOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"Bzaumopericteue Ten"
95 [ToBTOpenue, o600menue. Pemenue bu6nunorexa LIOK

PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110

https://m.edsoo.ru/ff0c2572
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

1.2

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

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

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCIIE (PU3NUECKUE SIBICHUS B MPHUPOJE,
IpPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl W (DU3MYECKHE SIBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakToBaThb (PU3MYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMs ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘leCKI/Ie SABJICHHUA U IPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpWU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTreéMaTU4dYCCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IPUYUHHO-CICACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne W3 | — 2 IJIOTMYecKHWX IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOHCTBA (PM3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3aaud B 1 — 2 NEWCTBUA, MCMOJb3YS 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nueckre BeIUUMHBI B (YOPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIH
(bu3NYECKUX METOJOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJYYEHHBIH pe3yibTaT, HAXOAUTh OUIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
¢u3MYeCKUX  CBOWCTB  Tel:  (opmMynupoBaTh  MIpOBEpsEMbIC
NPENIoNIOKeHNUs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYIIUPOBATH BBIBOBI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHHs] C HCIOJIb30BAHHUEM AaHAJIOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3aAMHCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C MCHOJIB30BAHUEM MPSAMBIX HW3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOTO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NMPEJI0KEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOIUIl U TpaQUKOB, A€TaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA q)mnqecxux BCJIIMYHUH, CJICOYs
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPHU BBINIOJIHCHUHA I/I3MepeHI/II71 CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUMBI  JEHCTBHS TNPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb IPUHLHIBI JIEWCTBHUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBJICHUH H

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




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(QOpMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHECHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILIECTBIISITH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W MYTEM CPAaBHEHHS PA3IMYHBIX HCTOYHHUKOB
BBIJICTATh MH(OpMANMIo, KOTOpas SBISIETCS NMPOTUBOPEYMBOM WK

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAay4YHOIIONYJISIPHYIO  JIUTEpaTypy  (PU3MYECKOro  COAepIkKaHMs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeT, Blanerhb
npuéMaM# KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpazoBaHus HHPOpMAIIH

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

C03/1aBaTh COOCTBEHHBIC KPaTKHUE MUCbMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB uHPoOpMaruu (PU3NIECKOTO
COJIEpXKaHUsA, B TOM YHCJIe MyOIMYHO JeNaTh KpaTKUE COOOIIEHHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCICIOBAHHUMA, MpPU 3TOM
rpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapaT Kypca

($U3HKH, COMPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

1.19

IPU BBIOJHEHUU YUYE€OHBIX MPOEKTOB M UCCIIEIOBAaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTaBJICHHBIMU 3a/ladyaMH,
CICIUTHh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ] B JESATENBbHOCTb TIpPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

11

HUCIIOJIB30BaTh IOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapPaKTCPHBIX CBOICTB U Ha




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

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

14

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULIBI (PU3UUYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PM3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, (I)I/ISI/I‘IGCKI/IG SIBJICHUA W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTr€éMaTu4dcCKoOC

BBIPAKECHHE

1.6

OO0BSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEI, B TOM YHCJIE U B
KOHTEKCTE CUTyalluld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yueHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3Ys 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadd, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HEoOXOoauMBIEC JUIsl €€ peIIeHUs, MPOBOAUTHh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUECKOM BEIMYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU ITOMOIIU
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITOJIB3YS OMMMCAHUEC UCCIICAOBaHMs, BBIACIIATH
MMPOBEPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTH MOPpAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX ~ CBOWCTB  Tel:  (opmMymupoBaTh  MIpPOBEpsSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT'O




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHHEM aHAJOTOBBIX
npuOOpPOB U AATYUKOB (HPU3MUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEJJIOBAaHUE, COOMpATh YCTAaHOBKY U BBIIIOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTU B BHJAE TaOMUI U rpaduxos,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IpPEeNIOKEHHOW MHCTPYKLUMH, W BBIYMCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHoCcTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS HM3YyYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I o CX€MaM MU CXEMAaTUYHBIM PHUCYHKAaM, COCTABJIATH CXCMBI
QJICKTPHUYICCKUX LElleil C IOoclIegoBaTelIbHBIM H napauic]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHS

9JICMCHTOB JJICKTPUICCKUX Lemnein

1.16

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOHCTBAMU, COXPAHEHHSI 3JOPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIISATh MOUCK MHPOPMALUU (HUZNYECKOTO COJEP>KAHMSI B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpHU  BBINIOJIHCHUU y‘-Ie6HBIX SajlaHI/Iﬁ HAay4YHO-




HOMYJSIPHYIO JIUTEPaTypy (U3NYECKOTO COJepKaHUs, CIPaBOYHBIC
MaTepuaisl, pecypchl ceth MHTepHer; BnameTts npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC i KPATKHE YCTHBIC COOOICHHMS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONW WJIM HMCCJICOBATEIIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHSATUHHBIA ammapat Kypca

(bu3MKH, COMPOBOXKATH BHICTYIUICHUE ITPE3CHTAIUCH

1.20

9 KIIACC

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYIMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

pas3inyaTtb ABJIICHHA 110 OIMMMCAHUIO HMX XAPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

13

pacrno3HaBaTh MpPOSBIEHUE H3YYEHHBIX (QU3NYECKUX SBJICHUI B
OKpY’KaloIIeM MHpE, B TOM 4yHuciie (PU3NYECKHe SIBIECHUS B MPUPOJIE,
IIPU 3TOM NEPEBOAMUTDH NMPAKTUUYECKYIO 3a7auy B yUeOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUINUECKUX SIBICHUN

14

OINMHCBLIBATL H3YYCHHBIC CBOICTBA TE€I H (I)I/ISI/ILICCKI/IG SIBJICHUA,
HCIIOJIB3Yys (1)I/I3I/I‘—IGCKI/IG BCJIIMYHMHBI, IIPpHU OIHNCAHWU [IPABUIIBHO
TPAKTOBATH (I)I/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJIb3YCMBbIX BCJIIMYHH,
0003HaUYeHUST MU CAVHUIIbI q)HSI/I‘IeCKI/IX BCJIIMYHNH, HaXOIUTb

(I)OpMYJ'ILI, CBA3BIBAOIIUC JTAHHYIO (I)I/I3I/ILICCKYIO BCINYHNHY C




JPYTUMH BeTUYUHAMH, CTPOUTH IT'papUKU U3YUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/I3I/I‘I€CKI/I€ SABJICHUS W IMPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBbI, IIPpU 3TOM HOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa W 3alluChlBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

OOBACHATH (prU3NYECKHe MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMii TMPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHUE W3
2 — 3 JOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOWCTBA

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

1.7

pemiate pacuéTHbIe 3a7aud (ONMparoIIuecs Ha cucrteMy u3 2 — 3
YPaBHEHMI), MCIIOJB3Ysl 3aKOHBI M (OPMYJIbI, CBS3bIBAIOILNE
(Gu3nueckue BEIUYMHBL: HA OCHOBE aHalIM3a YCIOBUS 33Ja4d
3allChIBaTh KPAaTKOE YCIOBUE, BBIABIATE HENOCTAIOIIUE WIH
U30BITOYHBIC  JIaHHBIE, BBIOMpAaTh  3aKOHBI H  (HOPMYIIHI,
HEOOXOAUMBIE JUIsl PELICHMs], MPOBOJAUTH Pacuy€Thl U OLICHHUBATh

PCAIMCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHUA (bH?:I/I‘-IGCKOﬁ BCJIMYHHBI

1.8

pacrio3HaBarh IMPOOJEMbI, KOTOPbIE MOXHO PELIMTh MPU HNOMOIIU
(bHU3MYECKUX METOJIOB, UCTIOJIB3Ys OMUCAHUE HCCIIEI0BAHUS, BBIACTATh
IIPOBEPSIEMOE TNPEANIONOKEHHE, OLEHUBATh IIPABHIIBHOCTH IOPSIKA
IIPOBEJICHNUS MCCIIENOBaHUs, JelaTh BbIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOANTH OMBITHI MO HAOMIOAEHUIO (U3MYECKUX SIBICHUN WIH
(U3HYECKUX CBOICTB TEIN: CAMOCTOSITEILHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO HAbOpa 00OpYyI0BaHMS, OMUCKHIBATH XOJI OTMbITA U €T0

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOANTh TPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEpPEHH,
ompesieNisis CpelHee 3Ha4deHHe H3MepsieMod BenuduHbl ((pokycHoe
paccTostHuE coOMparoIel JIMH3bI), 00OCHOBBIBATH BBHIOOp criocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MIPOBOJIUTh HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3UYECKUX BEIUYHMH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUI: TIIIaHUPOBATh HCCIIEJOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATH PE3YIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BUC Ta6J'II/II_II/I




Fpa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE W3MEpeHUss  (U3NYCCKUX  BEIUYHH:
IUIAHUPOBATh ~ HU3MEpPEHHus,  CcoOMpaTh  AKCHEPUMEHTATbHYIO
YCTaHOBKY U BBINOJHATh H3MEPEHHS, CIHEAYs NPEIIOKEHHON
WHCTPYKLUHU, BBIYHUCIATH 3HAYEHUE BEIMYMHBI W AHAJIU3UPOBATH
MOJYyYECHHBIE PE3yJbTaThl € YYETOM 3aJaHHOM MOTPEIHOCTH

M3MEpPEHU

1.13

coOmoaTh TpaBWiIa TEXHUKHA OE30MacHOCTH Tpu pabore ¢

J1abopaTOPHBIM 000PYTI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKUA M3YYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuajbHas TOuYKa, aOCOMIOTHO TBEPAOE TENIO, TOYECUHBIH
HMCTOYHMK CBETA, JIyd, TOHKas JIMH3A, IUIAHETapHas MOJEIb aTOMa,

HYKJIOHHasg MOACJIb aTOMHOT'O SAapa

1.15

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS HM3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA HMX ONMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MUYECKUX SIBIEHHMM M HEOOXOauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYCHHBIX
TEXHUYECKHX  YCTPOWCTB,  HM3MEpPHUTEIbHBIX  MpPHOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PELICHUH Y4eOHO-IPAKTHUECKUX
3aa4, ONTUYECKHE CXEMbl Ui TIOCTPOEHUs H300pakeHUH B

IUTOCKOM 3€pKaJie U COOMparoei TruH3e

1.17

NPUBOANUTE TpUMEphl (HAXOIUTh HH(POpPMAIMIO O TMpUMepax)
IPAKTUYECKOTO  MCIOJIb30BaHMSI  (U3WYECKUX  3HAHUH B
MOBCEHEBHOM KM3HM U1 oOecredeHus O€30MacHOCTH MpHU
oOpamieHnun ¢ mnpuOopaMH U TEXHUYECKUMHU YCTpOICTBamH,
COXpaHEHMsI 3[I0POBbS M COOJIIOJIEHHSI HOPM HKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEH cpeae

1.18

OCYIIECTBIISATh MOUCK WHGPOpMAUU (PU3UIECKOTO COACpXKAHUS B
cetu MIHTEpHET, CaMOCTOATENHHO (POPMYIIUPYS TTOMCKOBBIN 3ampoc,
HAaXOOUTh IIYTH OMNPENEICHUS JOCTOBEPHOCTH  IMOJYYEHHOU
nH(pOpMaIMi Ha OCHOBE MMEIONIUXCS 3HAHUM U JOTOJHUTEIHHBIX

HCTOYHHUKOB

1.19

HCIIOJIB30BAaTh IIPpW BBIIIOJIHCHUN y'-Ie6HI)IX Sa)IaHI/Iﬁ HAay4YHO-

HOMYJSIPHYIO JTUTEPATYpy (PHU3UUECKOro COJIEp)KaHHsI, CIPAaBOYHBIE




Marepuainsl, pecypcbl cetd MHrepHer; Biaxers npuémMamu
KOHCIIEKTUPOBAaHMUS TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

co3laBaTh COOCTBEHHBIC IMUCHMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBe HH(OpPMALUM U3 HECKOJIbKUX HCTOYHHUKOB (PUINYECKOTO
cojiepaHusl, MyOJIUYHO MPECTABIATh PE3YJIbTATHl TPOCKTHON HIIN
UCCJIE0BATENbCKOM  NI€ATENIBHOCTH, IPU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh M3YYECHHBIM NOHATUMHBIM anmapaT u3y4aeMoro
pasnena (U3MKU U COMPOBOKIATh BBICTYIUICHHE MpE3eHTaluel C

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

IIPY BBIMOJTHEHUU YY€OHBIX MPOEKTOB M UCCIIEOBAHUM (PU3NUECKUX
IIPOLIECCOB paclpeesiiTh 00A3aHHOCTH B IPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM 33Ja4aMM, CJIEAUTh 32 BBIIOJHEHUEM ILJIaHA
JNEUCTBUA U  KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHUBATH
COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, NPOSIBISAS  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1

EE POJIb B ITIO3HAHWHW OKPYXXAIOILETO MUPA

11

Ou3uka — Hayka O TMpHUpoje. SIBICHHS MPHUPOJBIL.

duznueckue SABJICHUA: MEXaHHUYCCKHUC, TCIIJIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMWYHMHBL.  V3MepeHue  (U3NUECKUX

BenuunH.  @Ousmueckne  mpubopel.  [lorpemHocTsb

U3MepeHnil. MexayHapoIHasi CUCTeMa €IMHULL

1.3

ECTGCTBGHHOHaquBIﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/Ie,
IMOCTAaHOBKAa HAy4YHOI'O BOIIPOCA, BBIABMIKCHHUC T'MIIOTC3,
OKCIICPUMCHT 11O 00BsACHEHHE

IIPOBCPKEC  T'HIIOTE3,

Ha0JII0JaEMOTO SBJICHUSA

1.4

Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

1.5

[IpakTuyeckue paboTHI:
#H#Par##H#113mMepenne pacCTOSHHUIA.
#HPar##H#13mepene 00bEMa KUIKOCTH U TBEPIOTO
Tena.

###Par###Onpenenenue pa3MepoB MalbIX TeEIl.
#H#Par#H##13mepenne

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TEMIICPATYPhI

TEMIIEpaTypsl IpU  [OMOUIU

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEILIECTBA

2.1

#H##Par###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIBI, UX

PasMEphI. OHLITBI, JOKa3bIBAIOIIHEC JAUCKPETHOC

CTPOCHUEC BCUICCTBA

2.2

#H##Par### ]| rxenune yactull Bemectsa. CBsi3b CKOPOCTH
JBW)KEHUA 4YacTUIl C TeMmmepaTypod. bpoyHoBckoe

nBIOKeHUe, U Py3us

2.3

BzauMmogeiicTBHe yacTHIl BEIIECTBA: MPUTSKCHUC U




OTTAJIKMBAHHUC

##H#Par###ArperaTHple COCTOSIHUS BEILECTBA: CTPOEHUE

ra3oB, KMJIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

2.4 B3anmoCBsA3b MEXAy CBOMCTBAMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX W WX aTOMHO-MOJIEKYISPHBIM
CTpOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
#H##Par###0OneHka nuaMeTpa aroMa METOJ0M PSIOB (C
ucrnoiib3oBanueM ¢Gotorpaduii).

2.6 #HAPar###OneITH o HaO0II0ICHUIO TEILIOBOTO

pacIIMpeHus ra3oB.
H#HH#Par#H##OnbITEL IO  OOHAPYKEHHIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
###Par#t#CropocTs. Cpennsis CKOPOCTb npu
3.2 HEpPaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHH
JIBUKEHUSI
SBnenne uHepuuu. 3akoH MHepuuu. B3ammonencTBue
3.3 TeJ KaK NMPUYMHA W3MEHEHHS CKOPOCTH JIBUYKEHHS TeIl.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par#Ht# lnotHocTh  BemiecTBa. CBSA3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBHUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MIOMOLIBIO JUHAMOMETPA
37 ###Par#t#Bnenne taroreHus u cwia Tsokectu. Cuna
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocts
38 Cuna tpenus. TpeHue CKOIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoie U TEXHUKE
39 ##HPar##H#Cnoxxenue CuJ, HalpaBIEHHBIX IO OJHOM

psiMoM. PaBHOEHCTBYIOIIAS CUIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JABUIKCHHUS
(mapuka B OKUAKOCTH, MOJEIU  DJICKTPUUYECKOTO
aBToMoOmIIA M Tak ganee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHUsI Opycka WM IIapuka 110
HakKJIOHHOM  1iockocTd. OmnpeneneHue  IIIOTHOCTH
TBEPIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh PACTSDKCHHS (nedopmariuu) mpyKUHBI OT
MPWIOKEHHON  Ccwiibl.  OTBITBI, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTh CHJIBI TPEHUS CKOJIBXKEHHs OT Beca Teja U

XapaKTepa COINPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

dusndeckue SBICHUS B npupoac: NpruMepbl IBMKCHHUA C
Pa3 IMYHbIMH CKOPOCTAMU B JKHBOM M HEKHUBOM Impupoae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOfICTBaI JUHAMOMCETP, IMIOAIIHUITHUKKA

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

4.1

HNaBnenue TBEpHoro tena. CrocoObl yMEHBIIEHUS MU

YBCJIMYCHUS NABJICHUA

4.2

JlaBnenue raza. 3aBUCHMOCTD JaBJICHUS raza oT 00bEMa,

TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBépI[I)IMI/I TCIaMH4, XKUJIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

4.4

3aBUCHUMOCTh  JaBICHHUSI KHJIKOCTH OT TIIyOWHBI.
IMuapocratuyeckuii nmapagokc. CooOmarommecs CoCcy/bl.

FI/I,[LpaBJ'II/ILIeCKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emnu u atMmochepHoe gaBieHue. [IpuauHbl
CYIIECTBOBaHMS BO3IyIIHONH o00onouku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHUS OT

BBICOTHI HaZl YPOBHEM MOPS

4.6

Nsmepenue armocdepHoro nasienus. I[Ipubopsl s

M3MEPEHUS aTMOC(PEPHOTO JIaBJICHUS

4.7

JlelicTBue XKUIOKOCTHM M ra3a Ha HOTPYXKEHHOE B HHX
Teno. BeiTamkuBaromas (apxuMenoBa) CHiIa. 3aKOH

Apxumena




4.8

[LinaBanue ten. Bo3ayxoraBanue

4.9

[IpakTuueckue padbOTHI:

UccnenoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
0o0béMa TOTPY)KEHHOH B JKUAKOCTH YacCTH Tela.
OnpeneneHre BHITAIKABAIONICH CHIIbI, JEHCTBYIOIIEH Ha
TEI0,  NOrpy>k€HHoe B  KUAKOCTh.  lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbI, JEUCTBYIOLICH
Ha TEIO B JKUJIKOCTH, OT Macchkl Teja. OIBITHL,
JIEMOHCTPUPYIOIIMUE  3aBUCHUMOCTh  BBITAJIIKMBAIOLIECH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOTrPY>KEHHOM B KUAKOCTh YaCTH TeJla U OT IUIOTHOCTH
JKHIKOCTH. Konctpyupoanue apeoMeTpa 15 R)0%
KOHCTPYMpPOBAaHHE  JIOAKK U  OmIpeaesieHue e

Irpy30I0AbEMHOCTH

4.10

®dusnyeckue  SABICHHUS B IPUPOJE: BIIUSIHUE
aTMoc(epHOro AaBJICHUS Ha KUBOW OpPTaHMU3M, IIJIaBaHUE

pBIO

411

TexHuueckue yCTpOWCTBA: COOOMIAIONIMECS COCY/BI,
YCTPONCTBO BOJOIPOBOJA, T'MAPABIMYECKUN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOIIIHOCTDB, SHEPT' A

5.1 Mexanuueckas pabota

5.2 MexaHndeckast MOIITHOCTh

53 IIpocTble MexaHW3MBI: pblyar, OJOK, HaKJIOHHas

' TUIOCKOCTH. [IpaBmito paBHOBECHsI ppryara

5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3010TO€  TWpaBUIO»  MexaHMkH.  KoadduuueHt

5.5 I0JIE3HOTO JeHCTBUS MeXaHU3MOB. [IpocThie MeXaHNU3Mbl
B OBITY M TEXHHKE

5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [lonHast MexaHudeckass SHEprusi. 3aKOH HM3MEHEHHsS U

COXpPaHCHUA MEXaHUIEeCKOM OHCPIrun




5.9

[IpakTuyeckue pabOTHI:

#H##Par###Onpenenenue pabOTbl CUJIBI TPEHUS TIPH
pPaBHOMEPHOM JBIDKEHHHM Tella 10 TOPHU30HTAIBHOM
noBepxHoctu. MccienoBaHue yciaoBUH — paBHOBECHUS
ppuara. M3mepenune KIIJI HaxkJIOHHON IIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

5.10

dusndyeckue SBICHUS B npupoaec: pbHaru B TECJIC

YCJI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblyar, IMOABWKHBIA U
HEMOJIBIKHBIN OJIOKH, HAaKJIOHHASI TUIOCKOCTh, MPOCTHIC

MCXaHH3MEI B 6I>ITy

8 KVIACC

Kox
pasaena

Kox
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

TEIIVIOBBIE ABJIEHUA

6.1

OcCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJISIPHO-KUHETUUYECKOM
TEOPUM CTPOEHHU BelecTBa. Macca U pasMepsl MOJIEKYI.
OneIThl, MOATBEPXKAAIOIIME OCHOBHBIE  ITOJIOXKECHHS

MOJIEKYJISIPHOKMHETUYECKON TEOPUHU

6.2

Monenu TBEpAOrO, KHUAKOTO U ra3000pa3HOro COCTOSTHUIN

BenlecTBa. Kpucrannuueckue u amopdusle Tena

6.3

OOBbsicHEHHE CBOICTB ra3oB, )KMJKOCTEH M TBEPIBIX Tell
Ha OCHOBE IIOJIOKEHUH MOJIECKYJIAPHOKMHETHYECKOU

TEOpUn

6.4

CMauuBaHue u KalmuJIISIPHBIC ABJICHUA

6.5

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBA3b TeMmeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHUA YaCTHUIL

6.7

Buytpennss sneprus. CriocoObl M3MEHEHHUs BHYTpPEHHEH

SHEpTruu: TCruIoncpeaada 1 COBCpUICHUC pa60TBI

6.8

Buast TCILIoNCpeaaYn: TCIUIONPOBOJAHOCTb, KOHBCKIIUA,




U3ITy4yeHue

KomngectBo TCIIJIOTHI. Y,Z[CJ'II)HaH TEILIOEMKOCTh

6.9
BeleCTBa
TemmooOMeH U TEmJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBneHue u oTBEpAEBaHUE KPUCTAJUIMUECKUX BEIIECTB.
. VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3zoBanne u  KoHAeHcauus. Mcnapenue.
6.12 Kunenue. VYpaenbHas  TemioTa  napooOpa3oBaHUS.
. 3aBUCHMOCTh TEMIIEPATYpPhl KHUIICHUS OT aTMochepHOro
JIaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprusi TOIIMBA. Y JieibHasl TEII0Ta CrOpaHus
[Ipunnuner  pabotrel  TemioBbiXx  aBuratenedt  KITJ
6.15 TEIJIOBOTO JBUraTelnsa. TerjoBble IBUraTeNd M 3alluTa
OKPYXAaIOILEH Cpeabl
3aK0H COXPAHEHHS U MPEBPAILIECHUS YHEPTUH B TETUIOBBIX
6.16
mpoiieccax
[TpakTiueckue paboThI:
HHHPar###ONBITEI IO OOHApYXEHHIO JEeHCTBHUSA CHII
MOJIEKYJIIPHOTO TPUTSKEHUSI.
#A#HPar####0nbITBl  TIO  BBIpAIIMBAaHUIO  KPHUCTAJUIOB
ITIOBAPEHHOM COJIM WX caxapa.
#HAHPar#H##0nbITBl 1O HAONIONEHUI0  TEIUIOBOTO
6.17 pacCIIMpPEHHUs Ta30B, )KUJIKOCTEN U TBEPABIX TEll.

#H##Par###OnpeneneHue naBiIeHUs BO3JyXa B OauioHE
IIpHIIa.

H#HAHPar###ONbITEl, JAEMOHCTPUPYIOIINE 3aBHUCHMOCTH
JMABJICHHUSI BO3AyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIQXKICHUSI.

###Par#t#1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCUMOCTHU

JJIMHBI CTOJIOMKA KHUIKOCTH B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIiepaTyphl.

###Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPruM Tella B pe3ysbTare TeIuionepeaadyd M padOThI
BHEILIHUX CHIL.

###Par###Iccnenopanue SIBJICHUS TEIIOOOMEHA TIPH
CMEIIIMBAHUH XOJIOTHOM U TOpsiYed BOJIBI.
#H#Par###0Onpenenenue KOJIMYEeCTBa TEIJIOTHI,
MOJIyYEHHOTO BOJIOM TMPH TEIUIOOOMEHE C HarpeThiM
METATNYECKUM LIAIHHIPOM.

#H##Par###OnpenencHue yAeIbHON TEIUIOEMKOCTH
BEILIECTBA.

#H##Par###lccnenoBanue mpoliiecca UCTIapeHus.
#H#Par###OnpeneneHue  OTHOCUTEIBHOW  BIIAXKHOCTH
BO3/IyXa.

#H##Par###OnpeneneHue yaeIbHOW TETUIOTHI TUIABJICHHS

Jbaa.

6.18

@u3nYecKue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHHE W KamWwULIPpHBIC SBJICHUS B TPUPOJE,
KpUCTAIJIBI B TIpHpoe, uznyuenue ComHIla, 3aMep3aHue
BOJI0OEMOB, MOPCKUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHEes, CHera.

6.19

TexHudeckne  yCTpOWCTBA:  KalWJUIAPBI, IPUMEpHI
UCIIOJI30BAaHUs KPHUCTAIIIIOB, JKUIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, IMCUXPOMETp, NapoBasi TypOuHa,

JABUTaTCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUY

ECKUME U MATHUTHBIE ABJIEHUA

7.1

3JICKTpPI3aL[I/ISI TECII. I[Ba poaa SJICKTPUICCKUX 3apa10B

7.2

B3aumMoneiictBue 3apspkeHHbIX Tenl.  3akoH  Kysona
(3aBHCUMOCTB CHJIBI B3aUMOJEUCTBUS 3apSKEHHBIX TE OT

BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXTY TEJIaMHU)

7.3

OnexTtpudeckoe nosie. Hanpspk€HHOCTh 3IEKTPUYECKOTO

nosist. [IpuHOHAN cynepno3uiuy 3JIEKTPUYECKUX IOJIEH




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu »snaekTpudeckux 3apsgoB. DJIEeMEHTapHBIN

7.4 anexktpuueckuid 3apsan. Crpoenue atoma. [IpoBonHuKHU 1
JIUBICKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
- ONEeKTpUYecKUd  TOK.  YCIOBUSA  CYLIECTBOBAHMS
' ANEKTPUYECKOT0 TOKA. ICTOUHHUKYM IOCTOSHHOIO TOKA
27 JleiicTBHS 3IIEKTPUYECKOTr0 TOKa (TEIMIOBOE, XUMHUUECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
- Onektpuueckas uenb. Cuna Toka. DIJIEKTpUUYECKOE
' HaIpsHKEHUE
29 CormnpoTuBiIeHUE MPOBOAHUKA. Y IETbHOE CONPOTUBIICHUE
' BEILECTBA
7.10 3akoH OMa JJid yyacTKa Lenu
[locnenoBarenpHOE M MapajulelIbHOE  COEIMHEHHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 OneKkTpuueckue IMenu M MOTPEOUTENU 3JIEKTPUUYECKOU
. sHepruu B ObITy. KopoTkoe 3ambIkaHne
[TocTostHHbIE MarHuThl. B3auMopaeilcTBHE NOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mone. MarHuTHoe 1mone 3eMIM M €ro
7.15
3Ha4YeHHE JUIsl )KU3HU Ha 3eMiie
216 OmneiT Dpcrena. MarHuTHOE MOJIE 3JEKTPUUYECKOIO TOKA.
. [IpuMeHeHne 371eKTPOMarHiTOB B TEXHUKE
[lelicTBe MarHUTHOTO TOJiE HAa NPOBOJHUK C TOKOM.
217 DNEeKTpOoABUTaTENb MOCTOSSHHOIO TOKa. Mcmonb3oBaHue
. AJIEKTPOJIBUraTeIel B TEXHUYECKHX YCTPOMCTBAX M HA
TpaHCIIOpPTE
218 OIIBITEI ®dapapes. SIBnenune AJIEKTPOMATHUTHOMN

nHaykuuu. [Ipasuno Jlenna




DJIEKTPOTreHEPATOp. Crioco0s1 MOTYy4YEHHUS

7.19 ANEKTPUIECKOM SHEPTUH. DIEeKTPOCTaHITUN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTuyeckue pabOTHI:
OnBITH 110 HAOTIOCHUIO AJICKTPHU3AINHA TNl WHIYKIHCH
Y TIPHU CONMPUKOCHOBEHHUH.
HccnenoBanue JEHCTBUS DJIEKTPUYECKOTO IIOJsA  Ha
MIPOBOJHHUKY U TUIICKTPUKHU.
COopka u mpoBepka pabOTHI DSIEKTPUYCCKON IIeTH
ITIOCTOSIHHOT'O TOKA.
H3mepenue u peryimpoBaHue CHIIbI TOKA.
H3mepenue u peryJinpoBaHue HAIIPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepes3
PE3UCTOP, OT CONPOTHUBJICHHS PE3UCTOpPa M HAIPSHKCHUS
Ha Pe3HCTOope.
OIIBITEI, JIEMOHCTPHPYIOIINE 3aBUCUMOCTD
AJIEKTPUIECKOTO CONPOTUBIICHUS MPOBOJAHHKA OT €ro
790 JUTMHBI, IJIOMIAIH ITOIIEPEYHOr0 CCUCHUS U MaTepuaa.

IIpoBepka mpaBUia CIOKEHUS  HANpPSHKEHUH  NIpU
MOCJIEA0BATEIbHOM  COEIMHEHUH JIByX PpE3HUCTOPOB.
[TpoBepka mpaBuiia JUIsl CHJIBI TOKa MpU MapajljeIbHOM
coeMHEeHUu  pe3uctopoB.  Ompenenenue  paboTHI
AJIEKTPUYECKOTO  TOKA, MIYLIIErO0 4Yepe3 PE3UCTOp.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIICIISIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIAYHIETO 4Y€pe3 JAMIIOYKy, OT HAINpPSKCHMS
Ha Hel. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMUTHOTO B3aMMOJECHCTBHUS TOCTOSHHBIX MAarHHUTOB.
W3y4yeHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHuTOB MPH
ux oObenmuHeHMH W pa3feneHu. VcciemoBanue
JENCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITbl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI

B3aI/IMO}IeI>’ICTBH$[ KaTyliKM ¢ TOKOM M MarHuTa OT CHIJIBI




TOKa ¥ HampaBjleHHUs TOKa B KaTyuike. V3yuenue

HeﬁCTBHH MAarivuTHOrO 1oOJis1 Ha IMPOBOAHHK C TOKOM.

Konctpynposanue " U3y4YEeHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KIIJg
AJIEKTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI o

HCCICOOBAaHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ WHAYKIUU:
HCCIEeIOBaHUE W3MEHCHMI 3HAUYCHHUS U HampaBJICHUA

WHIYKIIMOHHOI'O TOKa

®dusnueckue SBJICHUS B MPUPOJE: DIEKTPUUYECKUE

SABJICHUS B aTMOC(bepe, SJICKTPHUYECCTBO KHNBBIX

7.21 OpraHU3MOB, MarHUTHOE ToJie 3eMiH, Jpeiid MOoI0COoB,
POJIb MarHUTHOT'O TOJIS VI JKU3HU Ha 3emiie, OJSpHOe
CUSIHUE
TexHudeckue YCTpPOWCTBA: 3JIEKTPOCKOIN, aMIepMerp,
BOJIBTMETP, PEOCTAT, CUETUMK 3IEKTPUUYECKON SHEPIHH,
799 AIIEKTPOOCBETUTENbHBIE ~ MPHOOpPHI,  HArpeBaTeNIbHbBIE
. AIIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
[PEIOXPAHUTENH, JJIEKTPOMArHuT, 3JIEKTPOJBUIATEIb
MIOCTOSIHHOT'O TOKa, TEHEPATOP MOCTOSHHOTO TOKA
9 KNIACC
Kon Kon
[TpoBepsieMble AIEMEHTHI COIEPKAHUS
paszena 3JIEMEHTa
MEXAHUYECKUE ABJIEHUA
8.1 Mexannyeckoe JBW)KEHHME. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8 8.3 PaBHOMEpHOE MPSAMONTHHEHHOE IBHKCHHE
##HPar##HepaBHOMEpHOE MPSIMOIMHEHHOE ABHKEHHE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTh Tela Ipu
HEPaBHOMEPHOM JBUKECHHUH
8.5 Yckopenue. PaBHOYyCKOpEHHOE NPSAMOJIMHENHOE




NIBIDKECHHE

8.6 ##HPar##H##CrobOonnoe nagenue. OnbiTel ['anunes
#i##Par###PaBHoMepHOE NBW)XCHHE IO OKPYXHOCTH.
8.7 Ilepuon m wacrora oOpamienus. JIuneitHas U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpernii 3akon HeroToHa
8.11 HH#Par###] [puHuUI cyneprno3uiuy Cui
8.12 Cuiia ynpyroctu. 3akoH ['yka
#A##Par#H##Cuna TpeHus: cuila TPEHUS CKOJIbKEHUS,
813 CHJIa TPEHHS MTOKOsI, IPYTHe BUABI TPCHUS
8.14 ###Par####Cuna TsDKECTH M 3aKOH  BCEMHPHOTO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
HBwxenune  minaner  Bokpyr  Comuma.  IlepBas
815 KocMHuYeckasi ckopocTb. HeBecoMocCTh U mieperpy3ku
PaBHOBecue  MarepuasibHOM  TOYKH.  AOCOIIOTHO
8.16 TBEPIOE TEIIO
8.17 #H##Par###PaBHoBecre TBEPAOTO Tesla C 3aKPEIUIEHHOM
' oCbl0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenne ummynsca. IMnynsc cuitb
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #H#HPar##PeakTHBHOE JIBIKEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
29 PabGora cun Tsaxkectu, ympyroctd, TpeHus. CBA3b
8 SHEpPruu 1 paboTbl
) [lorennuaneHast dSHeprust Tena, MOAHATOTO  HaJ
8.23 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHumanpHas 3HEPTUS CKATON IPY>KUHBI
5 #H##Par###Kunetnueckas  sHeprus.  Teopema o
8.5 KMHETHYECKOW YHEPTUU
8.26 #H#HHPar####3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH
8.27 [IpakTuueckue padbOTHI:




Omnpenenenue cpelHell CKOPOCTH CKOJNBXKEHHUs Opycka
WIM JABWKEHMs IIapuKa IO HAKJIOHHOM IIJIOCKOCTH.
Omnpenenenne ycKOpeHHs Teja NP PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM  JIB)KEHMM  0e3  HayalbHOU
CKOpPOCTH.

IIpoBepka TruMOTE3bl: €CIAM MPH PABHOYCKOPECHHOM
JBIDKEHUHM 0€3 HadaJdbHOH CKOPOCTU IYTH OTHOCSTCS
KaK psja  HE4ETHBIX 4YHCEd, TO COOTBETCTBYHOILME
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CHJIbl HOpMalbHOrO JaBieHus. OnpeneneHue
KodpduurueHTa TpeHus ckoubxkeHus. Ormnpenenenue
KECTKOoCTH TpyxkuHbl. OmnpeneneHue padOThl CUIIbI
TPEHUST TP PABHOMEPHOM JBI)KEHUM Tela 110
rOpH3OHTANBFHON ToBepxHOCTH. OmnpeneneHue padbOTHI
CWJIBl  YOpPYyrocTd  Opu  HoabéMe  rpy3a C
HCIOJIb30BAHUEM  HEMOJBMYKHOTO M IOJBHKHOTO

0JIOKOB

dusznueckue SBICHUS B npupoac: NpujrMBbl U OTJIIUBHI,

8.28 nBukeHre miaHeT COJIHEYHON CHUCTEMBbl, PEaKTHUBHOE
JIBM)KEHUE KUBBIX OPTaHU3MOB
8.29 TexHudyeckue  yCTpOMCTBA:  CHHUJIOMETpP,  JATYUKHU

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJie0aHU: TIepuo/I, YacTOTa, aMILIUTY1a
9.9 Maremarnueckuit u NpYKWUHHBIN MasITHUKHU.
' [IpeBpartieHre sHEPrUU Npu KoJIeOaTEIbHOM JBHKEHUH
03 3aryxaromue kojieOaHus. BbIHYXAeHHBIE KoJeOaHus.
' PesoHaHc
Mexannueckne BoJaHbL. CBOICTBA MEXaHMUYECKHUX BOJIH.
9.4 [IpononbHeIe M TOnEpedHble BOJHBL. J[JIMHA BOJHBI U

CKOpOCTb €€ pacrnpocTpaHeHHsl. MeXxaHUYeCKUe BOJIHbI




B TBEPAOM TeJIE, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 NudpasByk u yapTpa3Byk
[IpakTuueckue padbOTHI:
Ompenenenne 4yacToThl W Iepuoja  KosieOaHWiA
MaTeMaTHYECKOT0 MasiTHUKA.
Ompenenenue 4YacToThl W Iepuoja  KosieOaHHiA
NPY>KMUHHOTO MasiTHUKA
07 HccnenoBanne 3aBUCHMOCTH —Iepuoja  KoyeOaHUi
' MOJIBEIIEHHOTO K HUTH Tpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH — Iepuoja  KoJeOaHUi
NpY)KHHHOTO MasiTHUKa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTH neprozaa KoJeOaHmi rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MacChl Tpy3a U KECTKOCTH
npykuHbl. M3mepenne yckopeHus: cBOOOTHOTO MaIeHHS
dusnyeckue SBICHUS B NPUPOJE: BOCIPHATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSICEHUE, CEHUCMHYECKHE BOJIHBI,
IyHaMH, 9XO
9.9 TexHudeckue yCTpPOMCTBA: DXOJOT, MCIOJb30BaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJje. DIEeKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 3J1EKTPOMArHUTHBIX BOJH

10.2 [kana 31€KTPOMarHUTHBIX BOJH

103 DnekTpoMarauTHas Tpuponaa cBeta. CKOpPOCTh CBeTa.

' BonHoBBIE CBOlCTBA CBETA

[IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
dusnueckue SABICHHUS B TPUPOJAE: OHUOIIOTHYECKOEe

10.5 JENUCTBHE BHJIUMOTO, yIbTPapuOIETOBOIO u
PEHTIE€HOBCKOT'O U3ITy4eHHUH

10.6 Texuuueckue yCTpoicTBa: UCTOJIb30BaHUE

OJICKTPOMAardiuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

111 JlyueBast monenb cBera. MicTtouHukuU cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
113 Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaykeHUs
' cBeTa
114 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop iydeid B IMH3E
116 OnTuueckast cucreMa (oToarnmapara, MUKPOCKONA U
' TeJecKoIa
117 I'maz kak omnTHueckas cucTtemMa. bIM30pyKOCTh H
' JaTbHO30PKOCTh
118 Pasnoxxenue Genoro cera B criekTp. OnbiTel HploToHA.
' CrnoxeHue CIeKTpaIbHBIX IIBETOB. Jlucmepcus ceeTa
[IpakTuueckue pabOTHI:
#HH##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###113yuenue  XapakTepUCTUK  H300paxeHUs
IpeIMeTa B IIIOCKOM 3epKalle.
#H#Par###IccnenoBanue 3aBHCHUMOCTHU yria
MPEJIOMJICHUSI CBETOBOTO JIyda OT yIJla TaaeHHsl Ha
119 TpaHUIIE «BO3JIYX — CTEKIION.
' ###Par#t#lonyyenne M300paeHUM €  MOMOILBIO
coOuparoIe JTMH3HI.
#H##Par###O0npenenenue ¢GOKYCHOTO pacCTOSHUS U
ONITUYECKOM CUITBI COOUPAIOIIEH JTHH3BL.
#AH#Par#H##ONbITEL MO0 pa3fioKEHUI0 OENoro cBera B
CHEKTD.
H#HHHPar###OnBITEI IO BOCIPUSATHIO I[BETa TPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
dusnyeckue ABICHUS B Tpupoje: 3aTMeruss CoyHna u
11.10 JIyHbl, mIBeTa TeJ, ONTUYECKUE SBIEHUS B aTMmocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 TexHnueckue yCTpoiicTBa: OUKH, MIEPUCKOTI,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
191 OmnbiTel Pesepdopna u muaHerapHas Mojenb aToMa.
' Mogens aroma bopa
192 Hcnyckanne W MOIJIOIIEHHE cBeTa aToMOM. KBaHTBHI
' JInnenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ny4eHHs
194 Crpoenne aromHoro saxgpa. HyknoHHas Mozens
' aTOMHOTO siapa. M3oTonsl
195 PagnoaxktuBHble npespanieHus. [lepuon nosypacnana
' aTOMHBIX sI7IEp
" SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U
' MaccOBOI0 YHCE
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus anep. MlcrouHuku sHeprun
' CounHna u 3B€311
129 Snepnas oSHepreruka. JleMCTBHE  paMOAKTUBHBIX
' U3JIy4EHU! Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaOmtoneHne CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB
12.10 U3ITy4EHUsl.
HccnenoBanue TPEKOB: M3MEPEHHE SHEPIUU YaACTHUIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnyeckue SABICHUS B MPUPOJAE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PaZMOaKTUBHOE H3JIyYE€HUE IPUPOIHBIX MHUHEPAJIOB,
JICWCTBUE PAJMOAKTUBHBIX H3JIYyYEHH Ha OpraHu3M
4eJloBeKa
1212 Texauueckune YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ A03UMCETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponau (QU3MKM B  HAYYHOM  KapTUHE  MHpa;
c(OpPMUPOBAHHOCTh 0a30BBIX MPEACTABICHUNH O 3aKOHOMEPHOU
CBSI3M U TMO3HABAEMOCTH SIBICHUN MPUPOJIBI, O POJIH IKCIIEPUMEHTA
B (U3HKEe, O CHUCTEeMOOOpasymoliei poaun (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJOTui, 00 3BOIIOLUU
($U3HYECKUX 3HAHUHN U X POJIH B IEJIOCTHON €CTECTBEHHOHAYYHOM
KapTUHE MHUpPa, O BKJIAJ€ POCCHICKUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pPa3BUTHE HAyKH, OOBSICHEHHWE  IPOIECCOB

OKPYZKaromero M1upa, pasBuTueC TCXHUKHU U TEXHOJIOTHI

3HaHus O BUAAX MaTepuu (BEIIECTBO U I0JIE€), O JIBIXKCHHH Kak
crocobe CyliecTBOBaHUS MaTepud, 00 aTOMHO-MOJEKYJISIPHOM
TEOPUH CTPOCHHS BEIIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKUX, TEIUIOBBIX, D3JEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHHE pa3jiuyaTh SBJICHHUS IO OINHUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX
JaHHOe (M3MYECKOE SBJIEHUE; YMEHUE paclio3HaBaTh MPOSBICHHE
U3YYEHHBIX (DPU3MUYECKUX SBICHUH B OKPYXAIOIEM MHpPE, BBIIEIS

UX CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bianenne ocHOBaMM MOHSTUHWHOIO anmnapara U CHMBOJUYECKOTO
s3bIKa (DU3MKU U MCTIONH30BAHKUE UX ISl pEIIeHHs y4eOHbIX 3a/ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKHUE SIBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHue omnuchiBaTh HU3yYEHHBIE CBOWCTBA TeN M (PU3NYECKHE

SABJICHUS, UCIIOJIb3Y5 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BrnajgeHne OCHOBaMH METOJOB HAyYHOTO TO3HAHHS C YIETOM
cobmomeHnst  mpaBui  Oe3omacHOro  TpyJa:  HaOIIOJeHue
(U3UYECKUX SIBICHUU:

YMEHHE  CaMOCTOSITENIbHO  COOMpaTh  AKCHEPUMEHTAIbHYIO




YCTAHOBKY M3 JaHHOro Habopa 00OpYHOBaHHS MO HHCTPYKIIHH,
ONUCHIBATh XOJ] OINBITA W 3alUChIBAaTh €r0  PE3YJbTaThl,
(GbOopMyITUPOBATH BHIBOJIBI;

NPOBEJCHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHH (QH3MYECKUX
BEIMYMH: YMEHHE IUIAHUPOBATh W3MEPEHUS, CaMOCTOSATEIBHO
coOMparh SKCHEPHUMEHTAIbHYIO YCTaHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHWE BEJIMYMHBI M AHAJIM3HPOBATH IIOJYYCHHBIE
pe3ylnbTaThl € Y4Y€TOM 3aJaHHOW TOTPEHIHOCTH pPEe3yJIbTaToB
U3MEPEHHU;

IPOBEJCHUE HECIOXKHBIX JKCICPUMEHTAIBHBIX HCCIIEIOBAHHIA;
CaMOCTOSITENIFHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY W
NPOBOANUTH  WCCIENOBAaHWUE IO WHCTPYKIMH, MPEACTaBIATH
MOJTy4YeHHBIC 3aBUCUMOCTH (PU3MYECKUX BEITMYMH B BHJE TAOIHUIl U
rpaguKoOB, YYMTHIBaTH IOTPEHIHOCTH, JeNaTh BBIBOABI 110

pe3yJsibTaTaM MCCIIe10BaHUs

[loHnmMaHue  XapakTepHBIX CBOMCTB  (DM3MYECKUX  MOJeNel
(MaTepuasbHas TOUKa, AOCOJIFOTHO TBEPIOE TEJI0, MOJIEIIN CTPOECHUS
ra3oB, *XHJIKOCTEH M TBEPABIX TeJl, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO s]jpa) U YMEHHE MPUMEHATh UX JJIs

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHne o0bACHATh (PU3MUECKUE MPOLECCHl U CBOWCTBA TN, B TOM
YUClI€ M B KOHTEKCTE CHUTyalludl IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YAaCTHOCTH, BBIABIIATH IPUYUHHO-CIIEICTBEHHbIE
CBS3M U CTPOUTH OOBSICHEHHE C ONOpPON Ha HM3Y4YEHHbIE CBOWCTBA
¢u3nueckux sBICHUH, (U3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOACIHN

VYMenue pemarh pacu€rHble 3aqaud (Ha 0aze 2 — 3 ypaBHEHHN),
UCTONB3Yysl 3aKOHBI U (OPMYJbI, CBs3bIBAIOIINE (U3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATH KPATKOEC YCJIIOBHUEC 3aja4du,
BBISBIISATh HEJOCTAIOIINE JaHHBIE, BEIOUPATH 3aKOHBI M (OPMYIIHI,
HeoOXoauMble Uil €€ pelIeHHs, HCIOJb30BaTh CIPAaBOYHbIE
JaHHBIE, TIPOBOJWUTH PACYETHI U OLIEHHUBATH PEATMCTHYHOCTD
MOJIyUEHHOTO0  3HA4Y€HHUS  (PU3WYECKOW  BENUYMHBI;  yMEHHUE
OTpeNeNiATh Pa3MEPHOCTh (PU3UUECKOW BEIUYMHBI, TOJY4YEHHON

IIPU pEIICHUH 33aa4un




YMeHHe XapakTepu3OoBaTh MPUHIMUIBI JEUCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX MPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTHYECKUX MPOIIECCOB MO UX OMUCAHUIO, UCIIOJIb3Ys 3HAHUS
0 cBoiicTBax (hM3MUECKUX SIBICHUN M HeoOXoAumble (U3HYECcKue

3aKOHOMEPHOCTH

10

YMeHHe HWCHoJb30BaTh 3HAHUS O (PU3MUYECKUX SABICHHUAX B
NOBCETHEBHOM JKM3HM sl oOecredeHus: Oe30MacHOCTH TIpH
oOpamieHUd ¢ OBITOBBIMH ~ IpUOOpaMM W TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAaHEHHS 30POBbS M COOJIIOACHUS HOPM
HKOJIOTMYECKOTO IOBEJCHUS B OKPYXKAIOIIEH Cpeje; MOHUMAaHUE
HEOOXOIMMOCTH NPUMEHEHUS JTOCTIKEHUH (DM3UKH U TEXHOJIOTHI

AJI1 paiuOHAJIBHOTO ITPUPOAO0IIOJIB30BaHUA

11

OnbIT noucka, npeoOpa3oBaHUs M INPEACTaBICHUS HHPOPMALUU
($U3NIEeCKOTO COoAEp)KaHUsl C MCIOJIb30BaHHMEM HH(OPMAIOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTHii; yMeHue OLIEHUBATh
JIOCTOBEPHOCTh IMOJy4YeHHON MH(OpMAIH HA OCHOBE MMEIOILIIXCS
3HAaHUM W JONOJHMUTENBHBIX MCTOYHUKOB, YMEHHE MCIIOJIb30BaTh
OpU  BBIMOJHEHUH YYE€OHBIX 3aJaHUi  HAayYHO-TIOMYJSIPHYIO
aUTEpaTypy (U3MYECKOro COAEp)KaHUs, CIpaBOYHBbIE MaTepHAaIb,
pecypcbl  cetu UWHTepHer; BiameHue 0a30BBIMU  HAaBBIKAMU
npeoOpa3oBaHusi MH(OpMAIMM U3 OJHOW 3HAKOBOM CHUCTEMBI B
JPYTyI0; YMEHHE CO31aBaTh COOCTBEHHBIC MUCHMEHHBIC M yCTHBIC

COO6H.[€HI/I$I Ha OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe aBwkeHue. MarepuanbHass Touka. Cucrema oTcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEepHOE M HepaBHOMepHOe ABMKeHHEe. Cpensas ckopocTb. Dopmyiia
1.2 JUTSL BBIYUCIICHUSI CpeIHeH ckopocTu: V = S/t
PaBHOMEpHOE NPSIMOIMHENHOE IBHKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tela
OT BPEMEHHM B CIIy4ae paBHOMEPHOI'O MPSMOJIMHENHOTO IBUKCHUS:
13 x(t)=x,+vt
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUIsI HPOEKIMHM CKOPOCTH, MPOEKLUHU
NepEeMELICHHs], IMyTH, KOOPAMHATBl IPU PABHOMEPHOM IPSAMOJIMHEHHOM
JBUKCHUU
3aBUCHUMOCTb KOOPAMHATBI TeJla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
3
Se(f) =V, ¥+ ay * ;
2
@opMmynbl Ul IPOEKLUUN NEPEMEILEHUS, TPOEKIIUA CKOPOCTU U MPOEKLIHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
14 .sx(r]=uﬂx-r+ax-3.
U_\_(f) =Up, +a, -1,
a.(f) =canst,
UI.‘(: - lez =la,s,
I'paduku 3aBHCHMOCTH OT BpPEMEHHU Ul MPOEKIMU YCKOPEHHs, MPOEKIIUU
CKOPOCTH, MPOEKLINU IEPEMEIICHUS, KOOPAMUHATHI NPU PABHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM)KEHUN
CBobonHoe nanenue. Gopmyibl, onuckBaroIe CBOOOTHOE MaieHUE Tefa 0
1.5 BEPTUKAIN (BW)KEHUE Teja BHU3 WJIM BBEPX OTHOCUTEIBHO ITOBEPXHOCTHU
3eminu). I'paduxu 3aBUCMMOCTH OT BpPEMEHM JUIsl MPOEKIUH YCKOPEHMS,




NPOCKIIMH CKOPOCTH M KOOPJMHATHI NPH CBOOOAHOM NaJEHUHM Teja I10

BEPTUKAIU

CKopocTh paBHOMEPHOIO [BMKEHHS Tejla MO OKpYyKHOCTU. HampaBienwue
CKOPOCTH.

®opmyna JUisi BBIYUCICHHUS CKOPOCTH 4Ye€pe3 pajnyc OKPY>KHOCTH U TEepPUOJT

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampapiieHue LEeHTPOCTPEMUTEIHHOIO

1.6 yckopenus. @opmyiia sl BBIYUCICHHS YCKOPEHUSA:
2
a. — L
nT R
dopmyra, CBSI3BIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUS:
V= 1
T
Macca. I1notHocts BemecrBa. @opmyiia s BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CIokeHue CHIl
1.9 SIBnenne nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarnpaBIeHHOCTh BEKTOpPA YCKOPEHHUS Tela U BEKTOpa CHIIbI, IEUCTBYIONIEH
Ha TeJo
Bzaumopenicteue ten. Tperuit 3akoH HeroToHa:
111 Fy y=-F_,
112 TpeHne mokoss U TpeHUE CKOJbkeHUsA. PopMyna sl BBIYUCIEHUST MOMYJIS

CHJIBI TPCHUS CKOJILXKCHUSA!




F_=u-N

1.13

Hedopmarus Tena. Ympyrue um Heynpyrue aedopmaruu. 3akoH ynpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

my -M,
F=g -1 21
R
Cuna 1sprecTu. Y cKopeHHe CBOOOTHOTO MaIeHHs.
dopmyia 171l BEIYMCICHUS CHIIBI TSDKECTH BOJIM3M MOBEpXHOCTH 3emuu: F =
mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

1.15

Nmrrynbe Tenma — BeKTopHas GU3MUYECKas BETHUNHA.
p=mo

I/IMHy.TIBC cucTeMbl Tel. I3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI SaMKHyTOI\/JI CHUCTCEMBI TCII:
D=myUy +m,U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5cosc

Mexann4deckas MOIITHOCTh:

nv=4
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYUCIICHUA

KMHETUYECKON SHEPIUU:




TeopeMa o kuHeTHueckou sHeprur. Gopmyra 1 BHIYUCICHUS
NOTEHLUAJIbHON PHEPTUH TENa, TOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;+E »
1.19 N
3aKOH COXpaHEHUs1 MEXaHNYECKOH sHeprun. PopMmyiia s 3aKOHA
COXpaHEHUsI MEXaHUUYECKOM SHEPTUU B OTCYTCTBHE CcUJI TpeHus: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUH CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= Aumesﬂaﬁ
14‘3&1‘1:&"1‘3]33&3
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
_F
Pes
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
lMunpocratuyeckoe gaBieHne BHYTPH KUIKOCTH.
®opmyrna 151 BBIYUCICHHS TABJICHHS BHYTPU KUIKOCTH:
P=pg+ Dy
1.22 3axoH [lackans. 'mapaBauueckuii npecc
3akoH Apxumena. dopmyna sl ONPEACICHHS BBITAIKUBAIOMICH CHIIBI,
1.23 JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:




Ycnosue ninaBanus Tena. [1naBanne CYAOB 1 BO3AYXOIIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUTUTYIa, TEPUOJ M YacToTa KoJeOaHWi.

®opmyina, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MaremMaTnueckuil U IPYKUHHBIA MasTHUKU. [IpeBpalieHue sHepruum Ipu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

Mexanunyeckue BoJIHbL. [Ipo1onbHbBIE U MTONIEpEeYHbIEe BOJIHBL. J[JIMHA BOJIHBI U

CKOPOCTh paclpOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3Byk. 'poMKoCTh U BbIcOTa 3ByKa. OTpa)keHHE 3ByKOBOM BOJIHBI Ha IPAHULIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ipakxmuueckue pabomul

W3mepenue cpeaHeil MIIOTHOCTH BELIECTBA; apXUMEI0BOW CUIIbI; KECTKOCTU
NPYKUHBL, K03 (UIIMEHTa TPEHUST CKOIBKEHH; pa0OTHI CUIIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEeHEH CKOPOCTH ABHMKEHHsI OpyCKa 10 HAKJIOHHOMN MJIOCKOCTH;
ycKopeHusi Opycka IMpH JIBUKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YaCTOThI U
nepuojia KojiebaHuH MaTeMaTH4YecKoro MasTHHKA; YacTOThl W Mepuoja
Koje0aHUN MNPYKUHHOTO MasTHHKA, MOMEHTAa CHJbl, JIEHCTBYIOIIETO Ha
pblyar; pa®OTbl CHIJIBI YINPYTrOCTH IpH MOABbEME TIpy3a C MOMOILBIO
HETMOJABUKHOTO 0JIOKa; pabOThl CHJIBI YOPYTOCTH TpPH TOIBEME Tpy3a C
MOMOIIBIO TOJBMXKHOTO OJIOKA.

UccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00bEMa MOTpYyKEHHOU
4acTU TeJla U OT IUIOTHOCTH JKUAKOCTH; HE3aBHUCHMOCTH BBITAJIKHBAIOLICH
CUJIBI OT MAacCChl TEja, CHUJIbI TPCHHA CKOJBXCHUSA OT CHJIBI HOPMAJIbHOI'O
JABJICHUST U OT pOAAa IOBEPXHOCTH; CHUJIBI YIPYIOCTH, BO3HUKAIOILIEH B
NpyXHHE, OT CTeneHu aedopmanuu MpYXKHUHBI; YCKOpeHUs Opycka OT yruia
HAaKJIOHA HamNpaBisiomeil; mepuoaa (4acToTbl) KoJeOAHUNH HUTSHOTO
MasATHUKaA OT JJIHMHBI HUTH; IICPHUOIA Kosaebanuii IMPY>XUHHOTIO MassTHUKa OT
Macchl TIpy3a UM JKECTKOCTH MPYXHUHBI;, MCCIEIOBAHUE HE3aBUCUMOCTU
nepuosa KojeOaHWil HHUTSIHOTO MasTHUKA OT Macchl Tpys3a. [Ipomepka

YCJIOBUS PABHOBCCHUA pblvara

1.30

Dusuueckue sA6IeHUA 8 npupode: NpuUMEPbl IABUKCHUA C PaA3JIMYHBIMU




CKOpPOCTSIMH B JKHUBOM M HEXKHMBOM IPUPOJE, ACHUCTBUE CWIBI TPEHUS B
IIPUPOJEC W TEXHUKE, NMPWIMBBI U OTJIMBBI, JBIWKeHUE IulaHeT CoJHeYyHOU
CHUCTEMBI, PEAKTUBHOE [BW)KCHHME JKUBBIX OpPraHU3MOB, pblYaru B TeJE
YeJIOBEKa, BIMSHUE aTMOC(EPHOIo JaBJICHUS HA KUBOW OpraHu3M, IJIaBaHHUe
pBIO, BOCHpHUSATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSCEHHE, CEHCMUYECKHE

BOJIHBI, IYHAMH, 53XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AATYMKH ITOJOXKCHUA, paCCTOAHUA U
YCKOPCHUA, OUHAMOMCTpP, MNOAIIMUIIHUKH, PAKCThI, pbI4ar, HOI[BI/I)KHHﬁ n

HCHOI[BI/I)KHI)II\/'I 6J'IOKI/I, HaKJIOHHas IIJIOCKOCTBb, IIPOCTBIE MEXaHHU3MBbI B 6I)ITy,

L3l COO0ILAOIIMECS COCY/Ibl, YCTPONCTBO BOAOIPOBOAA, THAPABINYECKUI IIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHHIMA
BemiecTBa. Kpucramimdeckne u amopHbIe Tena

5 JBuxenue wyactull BeulecTBa. CBSI3b CKOPOCTH JIBWJKEHUS YacCTUL[ C

' Temneparypoil. bpoyHoBckoe aBumkenue, nuddysus

2.3 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

2.4 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. PaGora u Ttemsonepenaya Kak crocoObl W3MEHEHHUS

' BHYTPEHHEHN 3HEpruun

2.7 Bunel Tennonepenayun: TeMIONPOBOIHOCTD, KOHBEKLINS, U3TyUEHHUE
Harpesanne wu oxuaxzaenue Tten. KonnyecTBo TemyoThl. Y enabHast
TEMJI0OEMKOCTD:

2.8

O=cm(ty—t)
3aKOH COXpaHEHUs! PHEPrHH B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIUIOBOTO
Oananca:
2.9
QO +0, +..=0
210 Ucnapenne n xkoHpeHcanus. M3MeHeHHe BHYTPEHHEN SHEPruy B IMPOLECCEe

HUCMApCHUA W KOHJACHCAIlUU. Kumnenue JKUJIKOCTH. YJAelbHas TeIloTa




napooOpazoBanusi: L = Q/m

211

BnaxnocTth BO3ayXa

212

[InmaBnenue wu xpucraumsauus. V3MeHeHHME BHYTPEHHEHW OHEPIUHM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHsss 3Heprus CropaHusi TOIUIMBA. Y IelbHas TEIUIOTa CrOpaHus

toruBa: 0 = Q/m

2.14

[Mpunnmns! paboTs! TeroBbix apuratencii. KI1/1 reruioBoro apurarens

2.15

Ipakxmuueckue pabomul

WN3mepenre  yaenpbHOM — TEIUIOEMKOCTH  METAJUIMYECKOTO  LIMIIMHAPA;
KOJIMYECTBA TEIUIOThI, IOJYYEHHOIO BOJOM KOMHATHOW TeMIepaTyphbl
buKcUpoBaHHONH Macchl, B KOTOPYI OIYIIEH HAarpeThlii MHIUHAD;
KOJIMYECTBA TEIJIOTHI, OTJAaHHOTO HAarpeThiM LUIMHAPOM, IOCIE OIMYCKAHMS
€ro B BOJYy KOMHATHOHN TeMIlepaTypbl; OTHOCUTEJIbHOW BJIA)KHOCTH BO3/1yXa;
yIEIbHOW  TEIJIOTHl  IUIAaBJI€HWS Jipjaa. VccnepoBaHue — M3MEHEHHUS
TEMIEPATyphl BOJBI MPU PA3IUYHBIX YCIOBHUSX; SBICHUS TEINIOOOMEHA MPH

CMELIMBAHUH XOJIOJHOM U rOpsiYer BOJBI; MPOLECCa UCTIAPEHUS

2.16

Qusuueckue s61eHUsA 8 npupooe: TOBEPXHOCTHOE HATSHKEHUE U KallUJUIIPHbIE
ABJIEHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoie, n3nyueHue CoiHila, 3aMep3aHue

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

2.17

Texnuueckue  ycmpoucmeéa:  KANWUIAPBL, NPUMEPHl  UCIOJIb30BaHUSA
KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETp, MAATYUK TEMIIEPATYpPBI, TEPMOC,
CHUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETPHI, NICUXPOMETpP, MapoBas TypOHHA,

ABUTaTCJ]Ib BHYTPECHHCTO CrOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

OnekTpu3anus Ten. /[Ba BUIa 3NeKTpUUIECKUX 3apsa0B

3.2

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynnona

3.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

3.4

Onektpuueckoe rmosie. Hampsok€HHOCTH anexkTpuyeckoro mnods. [IpuHimn

CYNEPHO3UIUU IJICKTPUICCKUX moJiei (Ha Ka4CCTBCHHOM ypOBHe)




Hocurenn snexrtpudeckux 3apsnoB. JleHCTBHE HIIEKTPUYECKOTO IIOJIS Ha

3.5
aeKTpudecKue 3apsiabl. [[poBOTHUKY U AUDTIEKTPUKHU
ITocTrossHHBIN 3neKTpUyYecKUui TOK. JleicTBHs anekTpuueckoro toka. Cuia
toka. Hampsxenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETUHEHUE IPOBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE cCoelMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;:1=1+1; Rzi.
2 2 B
CwmenranHbie COETMHEHUS TTPOBOTHUKOB
PaGota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoyns — Jlenma:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE TOJIE TIPSIMOTO MPOBOAHUKA € TOKOM. JlmHuuM
MarHUTHOM MHAYKLIUH
313 MarauTHoe TOJI€ TOCTOSIHHOIO MarHuta. B3anmmoaeicTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJIS1 HA POBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHorM nHAyKIuu. [Ipasuio Jlenna
Ipaxmuyeckue pabomul
316 N3mepenne  SIEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH

OJICKTPHUYICCKOI'0 TOKA, pa6OTBI OJICKTPHUYICCKOI'0 TOKA.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOK4, BO3HHUKAOOICTO B IIPOBOJHUKE




(pe3ucTophl, JIaMIIOYKa), OT HANpPSXKEHUs] Ha KOHLAX IPOBOJHUKA;
3aBHCHUMOCTH COINPOTUBICHUS OT JJIMHBI MPOBOJAHHMKA, IUIOMIATU €ro
MONEPEUHOT0 CEYCHUS U YJI€IBbHOTO COMPOTUBIICHUS.

[IpoBepka  mpaBuiia JUTSI ANEKTPUYECKOTO HaANPSDKEHUS npu
MOCJICIOBATEIbHOM ~ COCMHEHUU TMPOBOJHUKOB; MpaBWiIa Uil  CHJIBI
JNIEKTPUYECKOTO TOKa TMpU TMapauieIbHOM COEAUHEHHH IPOBOJHHUKOB

(pe3uCTOpHI U JTAMITOYKA)

Qusuueckue A6leHUs 6 npupode. SIIEKTPUUYECKHE SBICHUS B aTMocdepe,

3.17 AJICKTPUYECTBO JKHUBBIX OpPraHU3MOB, MarHuTHOE Tojie 3emuH, apeid
MIOJIFOCOB, POJIb MATHUTHOTO TIOJIS JIJIS )KM3HU HA 3eMIle, MOJISIPHOE CUSTHHE
Texnuueckue ycmpoiicmea: 3JICKTPOCKOI, aMIIEPMETp, BOJIBTMETpP, PEOCTaT,
CUCTYMK DJIEKTPUYECKOW DHEPIHH, DJICKTPOOCBETHTEIbHBIC MPHOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (Tpumepsr), ANEKTPUICCKHE
MPEIOXPAHUTEIH, JJICKTPOMATHUT, JJICKTPOJBUTATEb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA

3.19 DneKTpoMarHuTHbBIE BOJHBL [1Ikara 3J1eKTpOMarHUTHBIX BOJTH

3.20 JlyaeBas mojienb cBera. [IpsMonMHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxxeHus cBerta. [linockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucniepcust cBera

324 JInnza. Xon mydeii B tuH3e. PoKycHOE paccTosiHEE TUH3BL. OnTHYecKas cuia

' munsel: D = 1/F

3.25 I'ma3 kak ontuyeckas cucrema. OnTHIeCKHE TPUOOPHI
Ipaxmuueckue pabomul
#HH##Par###13mMepeHne ONTUYECKONW CHIIBI COOMparoliel JUH3bI, (HOKYCHOTO
paccTosiHusl coOuparomeld JuH3Bl (IO CBOMCTBY paBeHCTBA pa3MepoB
nmpeaMeTa U u300pakeHus], KOTia MpeJMET PacIoioskeH B JBOMHOM (okyce),

3.26 MOKa3aTelsl MPEJIOMIIEHHSI CTEKIIA.
###Par###ccnenoBanue cBOWCTBAa N300PAKEHMSI, TTOJIYIEHHOTO C TTOMOIIIBIO
coOuparoiell JIMH3bI;, U3MEHEHHUS (DOKYCHOTO PACCTOSHUS BYX CII0KEHHBIX
JIMH3; 3aBUCHMOCTH yTJia MPEJIOMIICHHS CBETOBOTO JIyda OT yIJjia IaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode: 3armennus ConHrna u JIyHBI, 1BeTa Tell,

ONTHYECKHE sBJIEeHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)




Texnuueckue ycmpoiicmea: OYKH, TEPUCKOI, (OoToanmnapar, ONTHYECKUE

3.28
CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PagnoaktuBHOCTh. Anbda-, Oera-, ramMma-usnyudeHus. Peakuuu anbda-u
' OeTa-pacrana
42 Onwitel Pesepdopna mo paccesHuto anbda-dactuil. [lnanerapHas Mojenb
' aToma
4.3 CocraB aTroMHOTO siapa. M30Tomb!
4.4 Ilepron nonypacnaaa aTOMHBIX SIAEDP
4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue sA61eHUA 6 Npupooe: €CTECTBEHHBIM pPAaTUOAKTUBHBIA (OH,
4.6 KOCMUYECKHC JIY49H, PAAMOAKTHBHOE H3IIyUYCHUE MPHUPOJHBIX MHHEPAJIOB,
NeiiCTBUE PaJIMOAKTUBHBIX U3ITy4YE€HUN Ha OPraHU3M YelOBeKa
T Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIWBHIYAIbHBIA JO3UMETD,

KaMcEpa BI/IJ'IBCOHa, AACPpHAasA DOHCPICTHKA




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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