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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHOM MPOTpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (henepanpHOi paboueii mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Dusukay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHOHAYYHON TPaMOTHOCTU OOYYaroUuXCsi M OpPraHu3alio U3YYeHUS
¢u3MKu Ha NEATEIBPHOCTHOM OCHOBe. B mporpamMme mo (UM3HMKE yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTO mpeamera B peanusauuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeMETHBIM pe3ysibTaTaM 0OyueHus, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Tporpamma no (u3mKe ycTaHaBIMBAET paclpesiesieHne yaeOHOro MaTepuana
1o rojiaMm o0ydeHus (1o Kjaccam), npejjaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTh
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJACp>KaHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[TporpamMMa mo ¢Qusuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOAUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboUueii MPOrpaMMBI IO YIeOHOMY TIPEIMETY.

®du3zrka sBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4aeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMUEH U  (Qu3HIeCcKOi
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAayYHYI KapTUHYy MHUDpa,
nmpenocTaBisgeT HawbOoyee sCHbIe 0OOpas3ibl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHMS, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType 0OIIero
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON I'pPaMOTHOCTH M
MHTepeca K HayKe y 00yJaronuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaraeT OBJaJCHHE
CIICIYIOIUMHA KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICTOBAHMS,

e UWHTEPIPETHPOBATH  JaHHbIE M  HWCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

[enn wu3yueHuss (PU3NKK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuemnuuu mnpenojgaBaHusi ydyeOHoro mnpenmera «®dusmka» B
oOpa3oBarenbHbIX oOpraHusanusax Poccuiickoiri ®Deaepanun, peaU3yIONIMX
OCHOBHBbIE  00II€00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHHUEM



Konnernn Munucrepersa npoceienust Poccuiickoit denepanuu (mpotokon ot 3
nexadps 2019 r. Ne [1K4BH).

Henu nzyuyenust pU3UKM:

e TMpuoOpeTeHHWEe HUHTEepeca W CTPEMJICHUS OOYydYaloluXcsi K HaydyHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTHUE HX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSA U (OPMUPOBAHNE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUN O poyd (U3UKU IS Pa3sBUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyayuiei
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO

00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

e IpUOOpETEHHWE 3HAHUH O JIUCKPETHOM CTPOECHHUU  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

e MpUOOpPETEHHE YMEHUM OMUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
MCTIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHMIA;

e OCBOGHHE METOJOB pEHICHUs NPOCTEHIINX pPAcu€THBIX 3agady C
UCIIOJIb30BaHUEM buznyeckux MoJIeTIeH, TBOPUYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHEC YMEHUU HAOIOMATH MPUPOIHBIC SIBJICHUS W BBITOIHITH OIBITHI,
JabopatopHble paboOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHI ¢ MHPpOpMANUEH (PUINIECKOTO COIEpKAHUS,
BKJItOUasi ”HPOPMAITIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHATIU3 U
KPUTHYECKOE OIICHWBaHNE WHPOPMAITUH;

e 3HAKOMCTBO cO c(epamu npodeccrnoHaIbHON AeSITEILHOCTH, CBI3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
kinacce — 102 wgaca (2+1uaca B Hememo), B 9 kmacce — 102 gaca (3 vaca B
HEJIEIIO).

JlonoysHUTENBHBIM Yac B & Kiacce OyJeT HCIHOIb30BaH IS YBEJIMYCHHS

KOJIMYECTBA YaCOB 0 OCHOBHBIM pa3/ieiaM 1 Ha TIOBTOPEHUE.



[Ipennaraemsiii B mporpamMMe 1o (u3HuKe nepeyeHb 1ad0opaTopHbIX paboT u
OIIBITOB HOCUT PEKOMEHATEbHBII XapaKTep, YUUTENb JeaeT BHIOOP MPOBEACHUS

7a00paTOpHBIX PabOT W OMBITOB C YYETOM HHIMBHIYAIbHBIX OCOOCHHOCTEU
oOy4Jaronmxcsi, CucKa SKCIEPUMEHTANBHBIX 33JaHUM, MpeajaraéMbix B paMKax
OCHOBHOTO rOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.

COILEPKXAHUE OBYYEHUA

7 KJIIACC

Pasznen 1. ®u3uka u €€ pojib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNWYMHBL. M3MepeHue @uanyeckux BelWYuH. PU3NYECKHE
npubopsl. [lorpemHocts u3mepenuil. MexxayHapoHasi CHCTeMa €AMHULL.

Kak ¢usuka u Jpyrue ecTeCTBEHHblE HAayKd H3Y4aroT HPUPOLY.
EcTecTBeHHOHAyuyHBIi METOJl TO3HAHMS: HaOIIOIEHHWE, NOCTAaHOBKAa HAYYHOTO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOmogaemoro sBiaeHus. Onucanue GU3NUEeCKUX SBICHHUN C MOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, DIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue NpuOOPHI U MPOLEaYpa MPSAMBIX U3MEPEHHUI aHATIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomol u onvimel.
1. OmpexeneHue 1EHBI ASICHUS IIKATbI U3MEPUTEIHLHOTO Mprubopa.
2. H3MmepeHue pacCTOSHUN.
3. U3mepenune 00bEMa KUIKOCTU U TBEPIOTO TeEa.
4. OmnpeneneHue pa3MepoB MalbIX TE.
5. M3mepenue temiieparypsl NPHU IMOMOIIM >KUIKOCTHOTO TEpMOMETpa M
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE THUIIOTE3bI: JAJBHOCTH MOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, YeM OOJbIlIe BHICOTA
ITyCKa.

Pa3nen 2. [lepBoHayaibHble CBeIeHUS 0 CTPOEHHHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmnbIThI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaummonencTBue yacTuil
BEILECTBA: IIPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucTaymyeckux) Tesl. B3auMOCBS3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH



arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. Habmonenue 6poyHoBckoro nsmwxkenus. Habmoaenue nuddysuu.

2. HaGmonenue  siBneHuil,  OOBSCHSIOIIUXCS ~ MPUTSDKCHUEM WU

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAaHUEM

doTtorpadmii).

2. OmpITHI IO HAOTIOJEHUIO TEIJIOBOTO PACIIIUPEHUS Ta30B.

3. OmbITHI IO OOHAPYKEHUIO JCUCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHSL.

Pa3znen 3. /IBH:keHHe U B3anMo/ielicTBHE TeJlL.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHne uHEpUMM. 3aKOH HMHEPLUH. B3amMoaelcTBHE Tell KAaK NpUYMHA
U3MEHEHUSI CKOPOCTH [JBHKEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BeleCTBA.

Cuiia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuiia ynpyroctd M 3aKoH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIICHHE TSITOTEHUSI U CUJIa
TskecTd. Chlla TSHKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CHUJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHus.
TpeHue CKOJIbXKEHUS U TpeHUE MOKosA. TpeHre B MpUpOe U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHM4ecKoro JBUKECHUS Tea.
N3mepenne cKopoCcTu MPSIMOJIMHEHOTO IBUKEHUSI.
HaOnronenue siBjeHUsI HHEPIUU.

1

2

3

4. HabGnroneHue u3MeHeHusi CKOPOCTH IIPU B3aUMOICUCTBUHU TeE.

5. CpaBHEHHME MacCC MO B3aUMOJICHCTBUIO TEIL.

6. CroKeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOIA.

Jlabopamopnvie pabomol u onvimel.

1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIApUKa B KUAKOCTH,
MOJIEJIH JICKTPUIECKOr0 aBTOMOOMIISI M TaK Jajee).

2. OmpeneneHne CpeaHEN CKOPOCTU CKOJNBKECHHsI OpycKa WM MapuKa o
HAKJIOHHOM TUTIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, NEMOHCTPHUPYIOIIHUE 3aBUCUMOCTh pPAaCTsHKEHHS (JedopMariun)
MPYKUHBI OT TMIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIbI TPEHUSI CKOJIBKEHHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCSI HOBEPXHOCTEM.

Pa3znen 4. JlaBienue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3o0B.



Hasnenne. CriocoObl yMEHBIICHHS U YBETTMUEHUs AaBiieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJEHUS raza OoT o0bEma, TemmeparTyphl. llepenaua naBieHuUs
TBEPABIMU TEJIaMH, KUJIKOCTAMH M Ta3zamu. 3akoH [lackans. ITHeBmatuueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS JKUJIKOCTH OT TIIyOMHBI. [ mapocraTuyeckuit
napajokc. Coobmaromuecs: cocyasl. [ uapaBinueckie MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe naBieHue. [IpuunHBI CyIIecTBOBaHUS
Bo3nymrHOW oOonouku 3emin. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJjeHUsl. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHHs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JleficTBrE ®UAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJO. BhITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenaya gaBiaeHUS KUIKOCTBIO U TA30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTu
TeJa U TIIOTHOCTH KUIKOCTH.

o vk w N e

N

PaBeHCTBO BBHITAKMBAIOIICH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IIJIaBaHMS TEJ: TUIABAHUE WU MTOTPYKEHHE TEJ B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomol u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOJAE OT 00bEMa MOTPyKEHHOMU B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKHBAOIICH  CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyWpoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOJKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgen 5. PaboTra M MOIIHOCTH. JHEPrusi.

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbluar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuiio

paBHOBecus pblyara. llpuMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W INOTEHUHMAIbHAS DHEPIUS.
[IpeBparieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXpaHEHUs
SHEPIrUu B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHH Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yclIOBHI paBHOBECHUS pblUara.

3. M3amepenne KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. M3y4yeHue 3aKk0HA COXpaHEHUs MEXaHUYECKON SHEPIUH.

8 KJIACC

Pa3nen 6. TensioBble sABJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. OIBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUJAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPHHU.
CmaumnBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsas »sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH HSHEpruu:
Terionepeaadya 51 COBEpLICHUE paboTHI. Bunpl TeIUIonepeauu:
TEILIONPOBOJIHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonudectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIOBOro ©Oamanca. IlnaBienune u
OTBEPAECBAHUE KPUCTAUIMYECKMX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOoc(hepHOro
JABJICHUS.

BrnaxHocTbs Bo3ayxa.

DHeprus TOIUIMBA. Y eibHas TEIJIOTa CTOPaHUSL.

[Tpununer padotel TemioBbix asurareneir KIIJ[ rtemmoBoro asurarens.
TerutoBble IBUTATENN U 3AIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHMS U MPEBPALLICHUS YJHEPTUH B TEILIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKEHHUS.
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Ha6nronenune muddysun.

HaGnronenue sBieHnii cMadyMBaHWs U KaMWUTSIPHBIX SIBJICHU.
Hab6nronenue TemnoBoro pacumpeHust Tel.

N3meHenue naBiieHus ra3a npyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIXKICHHH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepilieHuU paOOThl BHEITHUMU CHUIIAMHU.

. CpaBHEHHME TEIIIOEMKOCTEN Pa3IUYHbBIX BEILIECTB.

. Habmronenue kumeHus..

. Habnrogenue nocTostHCTBa TEMIIEPATypPhl PU TUIABJICHUU.
13.

Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBHS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenre 1aBieHMs BO3Ayxa B 0aJUIOHE MIMPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenne wu3MeHeHHs BHYTPEHHEM DSHEPruu Tejla B PeE3yJbTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBiIeHHs TEMJIO0OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpHU
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIHHAPOM.

Onpenenenue yieIbHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca NCIapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaKHOCTH BO3yXa.

Onpenenenue y1eaIbHON TEIIOTHI IIJIABJICHUS JIbJA.

Pa3zgen 7. DiiekTpryeckne 1 MArHUTHbIE SIBJICHUS.

Onektpuzanus Tel. J[Ba poja 3JeKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsOKEHHBIX Tell. 3akoH KysnoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJEHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

Onekrpuyeckoe mnotie. Hanpsok€HHOCTH 3iekTpudeckoro noiis. IlpuHomn
CYNEpIO3UIIMA  BJEKTPUYECKUX  Tojied  (Ha  KayeCTBEHHOM  YpOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHKM W JOUANEKTPUKU. 3aKOH  COXPAHECHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hcrounnkyn mocTOosTHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckas nenb. Cuna Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBiIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locienoBarenbHOE W HapaJUIEIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGora u MomHOCTh 3yeKTpudeckoro Toka. 3akoH Jlxoymns—Jlenna.
DNeKTpUYEeCKUe Uenu U MOTpeOUTENn 3JIEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHUTHl.  B3auMoAeiicTBME  INOCTOSIHHBIX ~ MarHHUTOB.
MarnuTHoe 1nosie. MarauTHoe 1noJie 3eMJIM U €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe moJie  JJIEKTpUYECKOro Toka. [Ipumenenue
ANEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MATHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSSHHOTO TOKAa. VCIOJap30BaHME 3IIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenna.
DIIEKTPOTEeHEePaToP. CrnocoOb1 ITOJTyYEHHUS DIEKTPUYECKOW  DHEPIHUMU.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poJia DIeKTpUYECKUX 3apsii0B U B3aUMOICHCTBUE 3apSKEHHBIX TEIL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXPaHEHHUs MIEKTPUUECKUX 3apSAI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MoaennpoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUUYECKOTO TTOJIS.
HcTouyHMKHN OCTOSAHHOTO TOKA.
JIeCTBHS DIIEKTPUUYECKOIO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I'a30BbIi1 pa3psa.
. I3MepeHune critbl TOKa aMIepMETPOM.
. I3MepeHne aneKTpUYECKOro HanpsHKEHUS BOJBTMETPOM.
. PeocTtat u Mara3uH CONpOTUBIICHUM.
. B3anmoiericTBuE MOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUS ITOJI0COB MATHUTA.
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17.
18.

19

25.

MonenrpoBaHie MarHUTHBIX MOJI€H MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

. MarauTHoe€ moJje Toka. SHGKTPOMaFHI/IT.
20.
21.
22.
23.
24.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2JIEKTPOMArHUTHON UHTYKIIUH.

OnbiThl @apajes.

3aBUCUMOCTh HAIlPaBJICHUS WMHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHHUS.

DJIEKTPOreHepaTop NOCTOSSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OmnpIThl MO HAOMIOAEHUIO JJICKTPU3alUM T MHAYKIHEH W TIpH
CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHS AIEKTPUYECKOTO TOJII HA NPOBOJHUKH U
JIADJICKTPUKHU.

CoOopka 1 mpoBepKa paboTHI AIEKTPUISCKON ST ITOCTOSTHHOTO TOKA.
N3MmepeHue u peryaupoBaHue CUIIbI TOKA.

N3Mepenue u peryimpoBaHUe HaIPSKECHHUSL.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, WUIYIIETO YEpe3 PE3UcCTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOILINE 3aBUCUMOCTh 3JIEKTPUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIOHIAAU TONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBmia CIOXKEHUS HAMNPSHKEHUN MPU  MOCTIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuwia JJis CHJIbI TOKa MPU TAPAJICTBHOM COCIMHEHUU
pE3UCTOPOB.

Onpenenenue padbOTHI JIEKTPUIECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHre MOIIMHOCTH  DJEKTPUUYECKOTO  TOKA, BBIJIECIAEMON Ha
pe3ucTope.

Uccnenoanne 3aBUCUMOCTU CWJIbI TOKa, UAYILIETO YEpE3 JaMIOYKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarernsi.

HccnenoBaHne MarHMTHOTO B3aUMO/IEHCTBUS MIOCTOSTHHBIX MArHUTOB.
N3yueHne MarHUTHOTO TOJS  MOCTOSIHHBIX ~ MarHUTOB MpU  HX
00BECIMHCHUH U Pa3/ICIICHUH.

Uccnenosanue necTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnBITBL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MarHuTa OT CHJbl TOKa M HaIlpaBJICHUS TOKA B
KaTyIlKe.

18. MI3y4yeHue 1elcTBUSI MATHUTHOTO T0JI1 HA IPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3yyeHue padoThl AJIEKTPOIBUTATEIIS.

20. 3mepenne KII/] anexkTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITEL IO MCCIEIOBAHUIO SIBJIEHUS JJIEKTPOMAarHUTHOW WHAYKIIUH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAY€HUs M HAIpPABICHHUS HHAYKIMOHHOIO
TOKA.
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Pa3nen 8. Mexanuveckue siBjieHH.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JBWKEHHUS. PaBHOMEpHOE NPSMOIMHEWHOE
nerxeHue. HepaBHOMepHOE npsiMosiMHENHOE ABHKEeHHUE. CpenHsAsl 1 MTHOBEHHAs
CKOPOCTB T€Ja P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiiMHEWHOEe JBHkeHHe. (CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE NBIXKEHHE MO OKpYyKHOCTH. [lepuon u yactora oOpareHus.
JIuHeiHas u yriioBas CKOpOoCTH. LIeHTpocTpeMUTENEHOE YCKOPEHHE.

ITepseiit 3akoH Herotona. Bropoii 3akon Herorona. Tpetuit 3akon HerotoHa.
[IpuHIMII CYTIEpIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUS CKOJIbKEHHUSI, CHUJIa
TPEHMUS ITOKOsI, APYTHUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nanenus. JlBwxenune ruianetr BOKpyr CousHna. IlepBas kocMuueckas CKOPOCT.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHHS
MMIyJbCca. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCThb. PaboTa cuil TSKECTH, YNPYrocCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TeJa, MOIHITOrO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMaIbHAs SHEPTUS CKATOU NPYKUHBI. KuHeTnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPruU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUM.

JHemoncmpayuu.

1. HabnrogeHme MexaHMUeCKOTro JIBHKEHUS Tella OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OAHOIO M TOrO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH ¥ YCKOPEHUS NPSIMOJIMHENHOTO JBKEHUS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO IBUKEHHS.

HabGitoieHue NBUKEHUS Tema 1o OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ pPaBHOMEPHOM M YCKOPEHHOM JBWIKECHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MACChl Tejla U JEHCTBYIOUIEH HAa HETO
CHJIBI.

HabmtoneHue paBeHcTBa CUII ITPU B3aUMOJICHCTBUHU TE.

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKECHUU.

Ilepemaya nmmynbca npyu B3aNMOJECHCTBUU TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUU TEIL.

CoxpaHeHHe UMITyJIbca ITPU HEYIIPYTOM B3aMOJACUCTBHH.

CoxpaHeHue UMITyJIbCca IIPU a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUN.
HabutoieHue peakTUBHOTO IBUYKECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUYECKOM IHEPTUU IIPH JIBUKEHUH Teja M0/ IeUCTBUEM

IIPYKVHBI.

Jlabopamopnwie pabomoul u onvimel.

1.

KoncTpynpoBanue TpakTa Ijis pa3roHa W JajdbHEUIIEr0o paBHOMEPHOTO
JBYDKCHUS IIApUKA W TEIICIKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS OpyCcKa WIIM JBIOKCHUS
IIapuKa 1o HaKJIOHHOU ITIOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TPU PAaBHOYCKOPEHHOM JBIKCHHUH T10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU IPH PaBHOYCKOPECHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Onpenenenre K03hHUIIMEHTA TPEHUS CKOJIBKEHHUS.

Omnpenenenure >KECTKOCTH MPYKUHBI.

Onpeneneaue pabOTHl CHUJIBI TPEHUS NMPU PABHOMEPHOM JBIDKCHHUHU Teia
1o TOPHU30HTAILHOMN MTOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CHUJIBI  YIIPYrOCTH TP TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannyeckne K0JieOaHUSI M BOJIHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUMN: IEPUOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXUHHBINA MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue — koneOanus.  BwiHyX7aeHHsle — konebanumsa.  Pesonamnc.
Mexannueckue BonHbl. (CBoWCTBA MexaHWYeCKuMX BOJIH. [IpoposibHble U
MOINEepeYHble BOJHBI. JlMMHA BOJHBI W CKOPOCTh €€ pPaclpOCTPaHCHUS.
MexaHnyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenuwe koJjieO0aHWi Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOaHUHN U pe30HaHCca.

Pacnpoctpanenue npo0JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl W TEpUoJia KoJieOaHUMW  MaTEeMaTUYECKOIO
MasiITHUKA.
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2. OmnpeneneHue 4acTOTHI U IIepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KoieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTHU INEpUOJa KoJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  TMepHoja  KojaeOaHuit
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJICHHUS.
Pa3nesn 10. DjiekTpoMarHuTHOE 10J1€ U 3J1€KTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANEKTPOMATrHUTHBIX BOJIH VISt COTOBOM CBS3H.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHHS.

JlyueBas  momens  cBera.  HMcrounukum — cBera.  [IpsaMosnmHeinHoe
pactpoctpaneHue cBera. 3atMenust Connua u Jlynsl. Otpaxkenne ceta. [lnockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akOH MpenomieHUs1 cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcnonab30BaHUME TIOJIHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom syweit B JnmH3e. OnrTuyeckas cucrtema (oToanmapara,
MUKpOCKOINa M Tejeckona. ['ma3 kak omnTuueckass cucteMa. biauM3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CrioxkeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

Onrtuueckuii CBETOBO.

Xox myueit B coOUparoiei JIMH3e.

XoJ1 1yder B pacCEeUBAKOLLEH JIMH3E.

[Tomy4yenue nzo0paxeHuit ¢ TOMOIIBIO JTUH3.

[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moaenb riaas3a.

11. Paznoxxenue 6eoro cBeTa B CIEKTp.

12. [omy4yenue 6enoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopuvie padbomoul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPAXKEHUSI CBETOBOTO Jiyya OT yria
NaJICHUsL.

2. M3ydeHue XxapaKTEpUCTUK U300pAKEHUS MIPEIMETA B TNIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCUMOCTH YIJla MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Tlonmydenue n300pakeHU C MOMOIIBIO COOMPAIOLIEH JTUH3BIL.
Omnpenenenre (OKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMpArOIIeit
JIMH3BI.

6. OnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI MO BOCHPUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepes
L[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBauroBbie IBJICHUA.

OmnbiTel Pe3epdopna u mmanerapHas moaens aroma. Moxens atoma bopa.
Hcnyckanue u noriomieHue ceeta atoMoM. KBaHTsl. JInHeuaTeie CieKTpsI.

PamnoaktuBHOCTE. Anbda, Oeta- m ramma-usinydeHus. CTpoeHne aTOMHOTO
aapa. HyxionHas wmogens atoMmHoro sapa. Msoronbl. PaanoakTuBHBIE
npeBpaiienus. [leproa nomypacmnajga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpruu. Peaknuu cuHTE3a u
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

AnepHas sHepreruka. JleMCTBUS paJUOAKTUBHBIX H3JIyYEHUM HA JKHUBBIC
OpTraHHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3IIy4EHHUs U TOTJIOLICHHMS.

2. CnexTpsl pa3jau4HbIX ra3oB.

3. CnekTtp Bozmopoa.

4. HabGnroneHnue TpekoB B kaMmepe BuibcoHa.

5. Pabota cuérunka MOHU3UPYIOMUX U3TYUCHH.

6. Perucrpanus u3iaydyeHus OpUpOJIHBIX MUHEPAJIOB U ITPOLYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HaOmroneHue CruIONIHbIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue paanoakTUBHOTO (oHA.

IHoBTOpUTEIHbHO-0000IAKOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb MIPEIHA3HAYEH IJISl CUCTEMATU3aluU
U 0000meHUS TPEIMETHOTO  COACpKaHWS H  OMNbITa  JICSTEIBHOCTH,
IpUOOPETEHHOTO MPU U3YyYEHUU BCEro Kypca (PU3MKH, a TaKkKe JJIsl MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 10 (u3uke A o00yyaromuxcs,
BBIOpABIINX ITOT YUEOHBIH MpeaMeET.

[Ipy M3y4eHUH HAHHOTO MOIYJIA PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS JAOCTHXKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMbIX  pe3ylbTaToB  00yueHus, (GopMHUpyeTCs
€CTECTBEHHOHAy4YHas I'PAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIIEI0BaHUS



SBJICHUN TPUPOABI W TEXHHUKH, OBJIAJCHHUE YMEHUAMH OOBICHATH (hU3MUECKUE
SIBJICHUS, TPUMEHSs IIOJIydYCHHbIE 3HAHWUA, pelarh 3aJayd, B TOM YHCIIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOIO pasjesa peain3yercs
32 CYy€T TOro, 4YTO OOYy4YaroIIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPBIX UM
IIPEAIaraeTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUIl pacno3HaBaTb M HAyYHO OOBACHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOIEC U MMOBCEAHEBHOM XKU3HH;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEIOBaHUS (PU3UUECKUX SBJICHUN, B TOM
YyCIIie Ui POBEPKU TMIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMED, TPAKTHUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILLICHHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
JHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA HIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTI)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenust Gu3MKu Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHus

y oOyuatomerocsi 6yayT copMUpOBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3nUecKol HayKH;

- HEHHOCTHOE OTHOUIEHUE K IOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB,;

2) rpa:kIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKICHUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN
(duzukwy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

- BOCHPHUSATHE 3CTETHUECKUX KAaYeCTB (PU3NYECKON HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

- OCO3HaHWE IIEHHOCTH (U3NYECKOM HAayKM Kak MOIIHOIO HHCTPyMEHTa
IIO3HAHUS MHUPA, OCHOBBI PA3BUTHSl TEXHOJIOTMM, BAXKHEWILIEW COCTABISAIOIICH
KYJbTYpBI;

- pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, HMHTEpPEca K HCCIEA0BATEIbCKOM
NESTENIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJryqyus:

- OCO3HaHUE IIEHHOCTU Oe30macHOro oOpas3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpPaBHJI 0E€30IacCHOrO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedIiekcuu, NpPU3HAHKME CBOETO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPY10BOI0 BOCTIMTAHUS:

- AaKTUBHOE YyYacTU€ B pEUICHUMM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNpbHOM  OpraHM3alH, TOpoja, Kpas) TEXHOJOTMYECKOH U



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (U3UUECKUX
3HAHUM;

e - MHTEPEC K MPAKTUUECKOMY H3yUCHUIO PO eCcCrid, CBI3aHHBIX C (PH3UKOI;

e 7)3KOJIOTHYECKOI0 BOCIIMTAHMS

e - OpPHEHTAlMS Ha TPUMEHEHHE (U3WYECKUX 3HAHUM MJI1 pelieHus 3aaad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OILCHKH HX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HaHME TrJ00AILHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed ux

pelieHus;

e 8) agmanTanmuum K HU3MEHSIOIIMMCS YCJOBHSM COLUAIBHON W NPHUPOTHON
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HCCICIOBAaHUN U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHUX;

e - TIOBBIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTHYECKYIO
JIESITEIIbHOCTD,

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIE (POPMYINPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIHUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JIacTU
buzukwy;

e - IUIAHUPOBAHHME CBOETO pa3BUTUS B MNPUOOPETEHWHU HOBBIX (PUINYECKHUX
3HAHUM;

e - CTpEMJICHME aHAJIU3UPOBATh U BBISABIIATH B3AUMOCBSI3U MPUPO/JIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLIEHKA CBOMX JIEMCTBUM C YYETOM BIIMSHUS HAa OKPYXKAIOLIYIO CpELNy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesympraTe OCBOEHUS TporpamMMbl MO (U3NKE Ha ypPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaronierocsi OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC CHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4COHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHUBEpPCATbHBIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTeJbHBIC YHUBEPCAJbHbIC Yy4eOHbIe [eiiCTBHS

Ba3oBble Jjornyeckue 1eicTBUA:
e BBIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(stBIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKALMU, OCHOBAHUSA AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBAEMbIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITh MPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHUU (PUINICCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh TUTIOTE3Bl O B3aHMMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO perieHus ydeOHOW —Qu3amdeckon
3amaun (CpaBHEHHWE HECKOJBKHMX BapHAaHTOB PEIICHUS, BHIOOp HamOojee
MOJIXOJISTIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarejibcKue AeiCTBUA.

MCIIOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MTO3HAHUS,
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OTBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HWH(MOpPMAILIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BHIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JaJibHEWIee pa3BUTHE  (PUBMUECKHUX
MPOIIECCOB, & TAKKE BBIJBUTATH MPENOJI0KEHUS 00 UX Pa3BUTHUH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

IPUMEHSATH Pa3IUYHbIE METO/bI, HHCTPYMEHTBI U 3alPOCHI IPU IOUCKE U
oTOope MH(POPMALMM WIA JAaHHBIX C YY4ETOM MPEAJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpPMY MpEICTaBICHUS
uHQopMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJayd  HECIOKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

B XOJIe OOCYXKJEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI 1
BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W TOAJCpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTOCTAaBIIATh CBOM CYXICHUS C CYXICHUAMH JPYIHX YYaCTHUKOB
nuanora, — OOHapyXKuMBaTh  pa3iMuMe W CXOJICTBO  TO3MITHI;



BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJUYHO MPEICTABIISATh PE3YIbTaThl BHIMIOJHEHHOTO (PH3NYECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUAYAIBHONH pabOThl TPH pPEIICHUH KOHKPETHOW (Qu3udeckon
poOJIEMBI;

MPUHUMATh MEJIA COBMECTHOU JESATEIHHOCTH, OPTaHN30BLIBATH JICUCTBUS
no e€ JMOCTIKEHHUIO: paclpeiessiTh POy, OOCYKIaTh MPOLECCH U
PE3yNIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTHTasi KAYECTBEHHOTO pe3ysibTara 1o
CBOEMY HAMPABICHUIO M KOOPAWUHHUPYS CBOU JCUCTBHS C JAPYyTUMHU
YICHAMH KOMaH/IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSATEIEHO CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHUBepCAaJbHbIe Y4YeOHblIe [elCTBHS

Camoopranuzanus:

BBISBJISTH MPOOJIEMBl B )KMU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIIHNX
JUTSL petieHus] PU3HYECKUX 3HAHUK;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX HPHUHATHUS  pPELICHUN
(MHOUBUYyaJdbHOE, TPUHSATHE PEIIEHUS B TpyIIe, NPUHATHE pEeHIeHUN
TPYIIION);

CaMOCTOATENILHO COCTABJISTH AITOPUTM pellIeHUs GU3HUECKON 3aa4l WIIN
IUTAHAa MCCIIEOBAHUA C YY4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHATIbHBIA HHTEJVICKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallH U MPEJIarath IjiaH €€ N3MEHEHMS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSA  (HEIOCTH)KEHMS)  Ppe3yJbTaToOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHUS
(Gu3NYecKoro HUCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LEIU U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4eJoBeKa B XOJE CIOpa WU JAUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU pelieHNH HU3NUYECKUX 3aa4 UK
B YTBEP)KIEHUSAX Ha HAy4yHble TEeMbl M TaKO€ d>X€ IpaBO JPYroro.



HPEJMETHBIE PE3YJIbTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIE pe3yJibTaThl HA 0230BOM YpOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (Auddy3us, TEMI0BOE JABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEpPHOE  JBWIXKCHHUE, HWHEPLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, Iepenaya JaBiCHUS TBEPABIMU TeJIaMHU, KHUAKOCTSIMU U
razamu, arMoc(epHoe [aBieHUE, IUJIaBaHUE TeJ, MpEeBpallCHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHHUA B
OKpYXalollleM MHpEe, B TOM uHclie (U3mdyeckue SBICHUS B TPHUPOJIE:
IpUMEPHI JABUKEHHUS C PA3IMYHBIMH CKOPOCTSIMHU B JKHBOM U HEKUBOU
Npupojie, ACUCTBUE CHUJIBI TPEHUS B MPUPOJAEC U TEXHHUKE, BIIMSHUE
aTMOCc(EpHOro JaBJCHUS Ha KMBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B Y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKCHIBATh MU3YyUYCHHBIE CBOMCTBA Tel M (PU3UUYECKUE SIBJICHUS, UCTIONb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIAa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUs, JaBlieHUWE (TBEPAOTO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS] CHJIA, MEXaHW4YecKasi paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CHJIbL, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TOTCHIMalbHAs DHEPrusi), MPU OMUCAHUU MPABHIBHO
TpakToBaTh  (U3UYECKUN  CMBICI  HUCIOJB3YEeMBIX  BEJIUYUH, HX
0003HaueHUsS W CIUHMIBI (U3UUYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTHMH BEJIMYMHAMH,
CTPOUTH TparKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MYecKue SBIECHUS U IPOIIECCHI,
WCIIOJIB3YsI TIpaBWjIa CIOXKEHUs CWII (BIOJL OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBujIo paBHOBecUs pblyara (0Ji0ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
DHEPruM, NpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa H
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3NUECKUE SIBICHUSI, IIPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallull IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JOTHYECKHX IIIaroB ¢ OMOpoil Ha 1—2 M3yYEeHHBIX CBOMCTBA (DPM3MUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THbIE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIU3a
YCIIOBUS 3aJaud 3alUCBhIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3UUECKHE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOIUMBIE Ui PEUICHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PpEIIUTh MpPU IOMOIIU
(U3NYECKUX METOJIOB, B ONTMCAHUU WUCCIIEAOBAHMS BBIACIATH IPOBEPSEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOANUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUM WM
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIEpaTypbl C UCHOJb30BAaHUEM aHAJIOTOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT
JIpPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYILIErocsl Tela OT BPEMEHU [BW)KECHMS Teja, CHUIIbI
TPEHUsI CKOJILKEHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOLIAIU COMPUKOCHOBEHHUS TEJ, CHUJIIBI
YOPYrOCTA OT YIJIMHEHHS MPY>KUHbBI, BBITAIKUBAIOMIEH CHUIIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUM
IUTaBaHMsI TEJl, YCIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  Y4EOHOrO UCCIEeNOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEaOKEeHHOMY IUIaHy, (DUKCHpPOBATh
pe3yabTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B BUJE



NpPEJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHs] (PU3MUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTHM W TBEPIOTO TeNa, CUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOIIAs  CWUJa, JICWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNo, KOA(D(UIIMEHT IOJE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEpPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISTH 3HAUEHNE UCKOMOW BETTUYHHBI;

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHbIM
000py/10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOABWKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmNHUcaHusi (B TOM YHCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIIHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUN U HEOOXOJAUMbIE (PU3NUECKHUE 3aKOHbBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HMHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsl (DM3MUECKUX 3HAHWUH B TOBCEIHEBHOU
KU3HU 1 obecrieueHusi 0€30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U COOJIIOEHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIITHXCS
3HaHUW © TYTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
auTepatypy  (QU3MYecKoro  coiepKaHHWs, CIPAaBOYHBIE MaTepUabl,
pecypcsl cetu MHTEepHET, BIaaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKN (HU3UIECKOTO COJIECPKAHUS, B TOM
qrcie MyOMuYHO JenaTh KpaTKue COOOIICHHsS O pe3yibTaTax MPOEKTOB
WK y4eOHBIX WCCIENOBAaHUN, MTPH OSTOM TPAMOTHO HCIIOJIH30BATh



U3YYCHHBbI TOHATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUECH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHUM paclpeeniaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJadaMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIPYyNINbl,  BBICTPAauUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHECHHE OKPYKAFOLIHUX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mephbl MOJIEKYJI, TEIIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arpEeraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, INEKTPUUECKOE MOJIe, TPOBOIHUKU
U JIUDJICKTPUKH, TTIOCTOSAHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
pa3nuyath SBJICHUS (TEIUIOBOE pacIIMpeHHe M CKaTHe, Teruionepesaada,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJULSIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTauIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Teronepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHNS, W3JIy4YCHHE),
AJIEKTPU3AIUA TeJ, B3aUMOJICHCTBUE 3apsiIOB, NCHCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICUCTBHE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAST UHIYKIIHS)
M0 OINHUCAHMI0O MX XapAaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpY’)KalollleM MHpE, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANMWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTaAUIbI B mpupoje, uzinydeHue CoJiHIlAa, 3aMep3aHHE BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUCCKUE
SBICHUS B aTMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO MOJSA JJIs KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpHU3HAKH) (PU3MUECKUX
SIBIICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHHS, HUCIIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI SHEPTUS, KOJIUYECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, VYACIbHAs TEIUIoTa
MJIABJICHUsI, YyJEJIbHAs TEIUIOTa MapooOpa3oBaHMs, yjAelbHAs TEIUIoTa
CropaHdsl TOIUIMBA, KOA(DQPHUIMEHT TIOJIe3HOTO JEWCTBUS TEIUIOBOM



MalllMHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/lyXa, AJEKTPUUYECKUU 3apsii,
Cuja TOKa, 3JIEKTPUYECKOE HAIpPSKEHUE, CONMPOTHBJIECHUE IPOBOJHUKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paborTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), TMpPH OMNHCAHWUM MPaBUIBHO  TPAKTOBATh
(GU3UYECKUI CMBICT UCIOJIb3YeMbIX BEIWYWH, 0003HAYCHUS W CIUHUIIBI
GU3MYEeCKUX BEIMYHMH, HAXOAWTH (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
GU3MYECKy0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yys OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHHSI BEIIECTBA, MPUHIMI CYNEPHO3ULIUM TOJIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JJIs yyacTKa 1enu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3allUCHIBATh €r0 MAaTEMaTUYECKOE
BBIPAKCHHE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 TOTHYECKHUX
IaroB ¢ omnopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBUSI 3aJlaud 3alHMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS  pEIIeHHs] 3a]adyd, BBIOMpPATh 3aKOHBI U (POPMYIIHI,
HEoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh pPacué€Thl M CPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOPhIE MOXHO PEIIUTh MPU TOMOIIH
(GU3UYECKUX METOJIOB, HCMOJIb3Yysl OMHCAHWE HCCIIECA0BaHUs, BBIICIATH
MPOBEPSIEMOE  MPEIINOJIOKEHHE, OLEHUBATh IPABWIBHOCTh MOPSAKa
MIPOBEJCHUSI UCCIIEI0BaHUs, €1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (U3WYECKUX SIBJICHUWA WJIIU
(bU3UYECKUX CBOUCTB TeJ (KalWUISIPHBIC SBJIICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT ero o0bEéMa, TemMIepaTypbl, CKOPOCTH TPOIECCa OCThIBAaHUS U
HarpeBaHusi MPU M3IYYCHUH OT LBETa H3Iy4arolieil (MOrJIonarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJIbI OT TEMIEPaTypbl KUIAKOCTU U
IJIOMAAn €€ TMOBEPXHOCTH, »JJIEKTpHU3alUsl TEI W B3aUMOJICHCTBUE
AIEKTPUYECKUX 3aps/IOB, B3aUMOJICMCTBHUE TIIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJ€H ITOCTOSIHHBIX MAarHWTOB, JEWCTBUS
MAarHMTHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,



CBOMCTBA OJEKTPOJBHUTATENS TIOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
pOBepsieMbIC MPEANOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MyXa, CHJBI TOKAa, HAMpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB MW JATYMKOB (DM3MYECKUX BEIMYHMH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IIPOBOIUTH MCCIIEAOBAHNE 3aBUCMOCTH OJTHOHM (DM3MUECKON BEIHMUMHBI OT
Ipyrod ¢  UCHOJB30BAaHUEM TPSAMBIX HM3MEPEHUH  (3aBHUCHMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TIOMEePEYHOTO
CEUCHHS U YACIBHOTO COMMPOTHUBIICHHSI BEIIECTBA MPOBOJHHUKA, CHUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHHWK, OT HANpPsDKCHHWs Ha  IPOBOJHUKE,
UCCJICIOBAHUE TIOCIEOBATEIIBHOIO M MapajUieIbHOTO  COCIMHEHHIM
MPOBOJIHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOUPATh YCTAaHOBKY H
BEITIOJTHATh W3MEPEHUsI, CICAysS NPEITOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHIE TaOMUIlT M TpapuKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE HU3MEpEeHUS (PU3NYECKUX BeTUYHH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOAHHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TJIAHUPOBATh M3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIICIys MPEII0KEHHON HHCTPYKIIUU, H
BBIYHCIIATH 3HAYCHUE BEIIMYNHEI;

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBbIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX OMUCaHUS (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETUMK ODIICKTPUUCCKOM DHEPTHHU, SJIEKTPOOCBETHTEIILHBIC
npUOOPHI, HArpPeBATEIbHBIC JIEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUICCKUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, AJIEKTPOIBUTATENH TOCTOSHHOTO TOKA),
WCITIOJIB3YsI 3HAHUS O CBOWMCTBAX (PM3MYECKHMX SIBJICHUN W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA W U3MEPHUTEIIbHbBIC
npuboOpsl O CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUJKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUYCCKUX
1ernel ¢ Mmocjaea0BaTeIbHBIM U MMapajuIeIbHBIM COSAMHEHUEM 3JICMEHTOB,
pasnuyasi yCIOBHBIE OOO3HAYEHUS JJIIEMEHTOB JJIEKTPUUYCCKUX IICTICH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHMOpPMALMIO O  MPUMEPaX)
MPAKTUYECKOTO MCIOIb30BaHUs (U3UYECKUX 3HAHUW B TOBCEIHEBHOMU
KU3HU I oOecrieueHrss 6€301acHOCTH MPpU OOpalleHuu ¢ mpudopaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUSI 3J0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpManmu (PU3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW M IIyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATH  MH(POPMAIIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BaTh MPHU BHITIOJIHEHUH Yy4E€OHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOrO0  COJepKaHUs, CIPaBOYHbIE MAaTepUalbl,
pecypcsl cetu MHTEepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COIEpKaHusl, B TOM 4YHucCi€ MyOJMYHO TMPEACTABIATh PE3YIbTAaThl
MPOEKTHON MM HCCIEeNOBATENbCKON ACSITETbHOCTH, P 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBAaHUM (PU3UUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICIUTH 32 BBHIMOJHEHUEM IUIaHa JICHCTBUMA U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaa B
JeSATEeTLHOCTD TPYMIIbI, BHICTPABATh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 KJacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHUCTEeMa OTCcuéra, MarepualbHas TOYKa,
TPAeKTOpHsl, OTHOCUTEILHOCTh MEXAHWYECKOIO ABWXXKEHUS, Aedopmarus
(ynpyrasi, miaacTHuyeckas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M MEperpy3ku, UEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJo,
LHEHTpP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTpPbI UCIyCKaHUs W TMOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHus,
W30TOIIBL, IAEPHAS] SJHEPIETHKA;

paznuyaTh SBJIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJMHEMHOE [IBHXKEHHE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JIBHXKEHHME IO OKPY>KHOCTH, B3aUMOJCHCTBUE



TeJI, PEAKTUBHOE NIBIDKCHHE, KOJIeOAaTeIhbHOE ABMKEHHUE (3aTyXaroliue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKECHHUE, OTPaXKCHHUE
3BYyKa, MPSMOJIMHEWHOE PpacIpOCTpaHEHHE, OTPAKEHUE U IPEIOMIIEHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPalbHBIX IIBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAs1 PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JyYEHUs) IO OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaThb IMPOSIBICHUE HW3YYEHHBIX (PU3MUYECKUX SIBICHUNH B
OKpYy’XallIlleM Mupe (B TOM 4Hcie (PU3NYECKUE SIBICHHUS B IPHUPOJE:
IPUIUBBI U OTIUBBI, IBIKEHUE Tu1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JIBUKCHHE JKUBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LIBETa Tell,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOJIOrMUECKOe JEUCTBUE BUIMMOIO,
yIbTPapUOIETOBOIO M PEHTIEHOBCKOTO M3IYYEHHM, €CTECTBEHHBIH
PaaMOAKTUBHBIN ()OH, KOCMUYECKHE Jy4Yd, PAAUOAKTUBHOE H3ITyYEHUE
OPUPOJHBIX MHHEPAJIOB, IEHCTBHE pPAJMOAKTUBHBIX W3IIyuYeHUH Ha
OpPraHM3M 4YeJIOBEKa), MpH ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a/Jauyy B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBAa (MPU3HAKU) (PUBHUYECKUX
SIBIICHU;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€I M (PU3MUYECKUE SIBJICHUS, UCIIONIb3YSI
¢u3nyueckue BeNUYUHBI (CpelHsAsl M MIHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEpEeMEIleHUe, MyTbh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJA YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPIusl Tea,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaTON
OPYXUHBI, KHHETUYECKash DHEPrus, IMOJHAsS MeXaHWYecKas JHeprus,
NEepUOJ U 4acToTa KojeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEJIOMIICHUS CpeAbl), IPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (U3MUYECKUH CMBICI HCHOJIb3YEMbIX BEJIMYUH,
0003HaYeHUsI W €JUHMIIbl (PU3HUYECKUX BEJIWYUH, HAXOAHUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTHMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U TPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTECHUS,
NPUHIUT CYMEPHO3UIMH CHUJI, TPUHIUI OTHOCHUTEIhHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (U3UYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallHil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX
IIaroB C OMOpOM Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIC 3amadd  (omMparmuecs Ha cuctemy U3  2—3
YpaBHEHHUI), HCTIONb3Yys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a7aud 3allUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOMPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEUICHHSI, TPOBOAUTH PACUEThHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYCHUA (Pu3mdecKon
BEJIMYNHBI;

pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($U3NYECKUX METO/OB, HCHOJIb3Yysl ONUCAHHE HCCIENOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHUS  HMCCIECJOBAHMS, JIeNaTb BBIBOABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MUECKUX SBICHUM WU
¢u3nyecKux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHue 0enoro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pa)KeHHs TMpeaMeTa B coOWparomiei
JauH3e, HAOMIOJeHNE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HW3IYUYCHHS):
CaMOCTOATENIHO CcOOMpaTh YCTAHOBKY W3 HM30BITOYHOro Habopa
o0OpylOBaHUs, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpoBaTh BHIBOBI;

MPOBOJANUTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeersis
CpellHee 3HAaYeHUE U3MepseMoil BeIMYMHBl ((POKYCHOE pacCTOsIHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOP cHocob0a H3MEPEHHUS
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUM 0O€3 Ha4dalbHON CKOPOCTH, Tepuojaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yrIjla MaJCHUs U yria MpeJoMJICHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJENOBAaHUE, CAaMOCTOSTENbHO COOUpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJANTH KOCBEHHBIE H3MEpPEHUs1 (U3MUECKUX BEIMYUH (CpPEAHSs
CKOpPOCTb M YCKOpDEHHE Tejla IpH pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOIO MaJeHUus, KECTKOCTb MPYKUHBI, KOIPPHUIIHESHT
TPEHUSI CKOJBXKECHMS, MeXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuos KojaeOaHMi MaTeMaTUYecKoro W MPYKMHHOTO MAasiTHUKOB,
ONTHYECKass Cuja COOMparolled JIMH3bI, paJUOAaKTUBHBIN  (OH):
IUTAHUPOBATh H3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHHUS, CIEAysS MPEIT0KCHHON MHCTPYKIIMH, BBIYUCIIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOYUYCHHBIE PE3yIbTAThI C YIETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MacCHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHasT MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

XapaKTepU30BaTh MPHUHIMIIBI JIEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, Mepuckomn, ¢oToannapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUH UM HEOOXOauMble  (QU3NUYECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-IPAKTHUYECKUX 3a/ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALMIO O  MpPUMEPax)
MPAKTHYECKOTO HWCIHOJB30BaHUsl (PU3MUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecriedeHusi 6€30MacHOCTH MpU oOparieHn ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIEeH cpejie;

OCYIIECTBIISATh TOWCK HMHPOpMAIMH  (PU3NYECKOTO COJNEpKaHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpeEeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(OpMAIMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH y4EOHBIX 3aJaHUil HAy4YHO-TIONMYJIIPHYIO
JUTEPATYPY  (PU3MUECKOTO  COJEpKaHHUs, CIPAaBOYHBIE MaTepUabl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YyJIbTaThl IPOCKTHOW WIIM UCCIIEI0BATENBCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  HCHOJb30BaTh  U3YyYEHHBIH
NOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHUE TIpe3CHTAaIMed C y4ETOM OCOOEHHOCTEH ayJauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

JIUIECTBO YaC0B

NIeKTpOHHbIe (U poBbIE)

e m/m [anmMeHOBaHMe pa3/1eJiOB U TeM NMPOrpaMMblI I o0pa3oBaTejibHbIE
(OHTPOJIbHBbIE [pakTHUYecKkHne
cero pecypcbl
padoThbI padoThbI
Paszjnen 1. ®u3uka u e€ poJib B NO3HAHNM OKPY:KAIOLIET0 MUPa
DU3UKA - HAYKa O IIPUPOJIE 2 nbmorexa LIOK
YK pHpoZ ttps://m.edso0.ru/7f416194
PU3NUYCCKUE BEIIMUYNHBI 2 1 I/I6JII/IOTGK3. HOK
ttps://m.edso0.ru/7f416194
CTCCTBCHHOHA HI)II71 METOJ ITO3HAHUA 2 1 I/I6JII/IOTGK3. HOK
ya 8 ttps://m.edsoo.ru/7f416194
[Toro mo pazueny 6
aznea 2. [leppoHayajibHbIe CBeIEHUSI 0 CTPOEHUH BellecTBa
TpPOEHUE BEIIECTBA 1 nomorexa LIOK
p m ttps://m.edso0.ru/7f416194
|[BH>KEHUE U B3aUMOJICHCTBUE YACTUL] BEILIECTBA 9 1 nommoreka [JOK
ttps://m.edso0.ru/7f416194
I'pEraTHbIE COCTOSHUS BEILIECTBA 2 mGmroTexa LIOK
P H ttps://m.eds00.ru/7f416194
[Toro mo paznmeny 5
azgen 3. /[BU:KeHHMe M B3aMMOJIeHCTBHE T
lexaHUYeCKOE IBUKECHUE 3 mGmroTexa LIOK
A ttps://m.edsoo.ru/7f416194
[Hep1IMs, Macca, INIOTHOCTh 4 1 noanoreka [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

bubnnorexa [IOK

33 Cuna. Bupt cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, JKHAKOCTEl U ra3oB
41 [asnenue. [lepenaua naBiaeHus TBEPABIMU 3 bubnnorexa [IOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 JlaBreHue KuKocTh > https://m.eds00.ru/7f416194
bubnnorexa [JOK
4, A
3 TMOChepHoe AaBieHHe 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE y 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PadoTa u MouiHoCTh. DHEprus
bu6mmoteka I1IOK
1 P 1
> 460Ta H MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoteka I[IOK
2 IT 1
> POCTHE MEXAHHIMAL > https://m.eds00.ru/7f416194
bu6nmotexka [IOK
>3 Mexaiieckast oHepris 4 . https://m.eds00.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
Pa3nen 1. [loBTOpeHne u3y4eHHOIro B 7 KJiacce 6
Pa3znea 2. TenioBble ABJICHUSA
. bu6mmoteka [IOK
11 CTpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
) +
12 Teruossie mponeccet 2148 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 36
Pa3nen 3. DiekTpuUecKre U MATHUTHBIE SIBJICHUSI
31 DIIEKTpUUYECKUE 3aps/Ibl. 3apsSKEHHBIE TeNa 743 1 bubnuoteka [IOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [IOK
2 I1 20+ 2 7
3 OCTOSIHHBIN AJIEKTPUYECKHI TOK 0+5 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
. M + 1 1
33 ATHITTHBIC ABIICHIA 6+3 > https://m.edsoo.ru/7f4181ce
Bbu6nmuoreka [JOK
3.4 4+1
DIICKTPOMArHHTHAS HHAYKLIA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 47
[loBTOpEHNE U3YyYEHHOTO B 8 Kilacce 10
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM uudpoBbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mucpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHn4YecKoe IBH)KCHHE U CITOCOOBI €ro 10 1 bubmuorexa [JOK
' OITUCAHHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
12 B i 20 1 3
SAMMOAeHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3 10 3
AKOHE COXparemtt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJie0aHUS U BOJIHbI
bu6nmmoreka [IOK
2.1 M 0 7 3
CXAHIICCKHC KOTCOAMI https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
2.2 M .3 8 1 3
CRAMHITCCKAE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3neu 3. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHUTHOE MOJIe U bu6mumoreka LIOK
3.1 6 2
JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Paznen 4. CBeToBbIE IBJIEHUS
4.1 3aKOHBI pacCIPOCTPAaHEHUS CBETA 6 2 bubmuoteka [IOK



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

Bu6muoreka [IOK
4.2 JIuH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
Bu6muoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHS
bubmuorexa [JOK
51 Hcnyckanue 1 norionieHue cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
2 1
> CTpOCHHE ATOMHOTO 71pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepisie peaxiin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOYJIb
6.1 [ToBTOpeHue n 06001IEHNE COACPIKAHUS 9 9 bu6nmmoreka [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

(o m/m

eMa ypoka

JIUIECTBO YaC0B

(OHTPOJILHBbIE
cero
padoTsbI

[pakTHYecKue
padoThbI

laTa
3y4eHust

)1eKTpOHHBIE HH(PPOBBIE
o0pa3oBaTejibHbIE

pecypchbl

PH3MKa — HayKa O IpupoAae.
BJICHUA ITPHUPOIBI. dusznyeckue SBICHUS

lexaHn4YecKue, TCIIOBEIC,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

PU3MYCCKHE BEJIMYMHBI M X U3MEPCHUC

‘pok-uccienoBanue "M3mepenue
TEMIIepaTyphl P TOMOIIH
KHUJIKOCTHOTO TEPMOMETPA U JJATUNKA
TeMIepaTypbl”

lak (u3MKa U Ipyrue ecCTeCTBEHHbIE HAYKU
U3Y4YaloT MPUPOAY.

CTECTBEHHOHAYYHBI METOJ TO3HAHUS.
Onwucanue GpuU3NIECKUX

BJIEHUH C ITOMOIIBIO MOJIENIEN

nommoreka [JOK
ttps://m.edsoo.ru/ff09f72a

‘pok-uccnenoBanue "lIpoBepka runoTessl:
JAIbHOCTH MOJIETA IIApUKa, MYIIEHHOTO
TOPU30HTANIBHO, TEM OOJIbIIIE, YeM
OosblIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BeniectBa. ONbITHI,

bu6mmoteka [IOK

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHHUE
a HUC AHCKD p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBY>KeHUE YacTHII BEIIeCTBa bubnmorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMbITHI 1O
9 HaOJFOJICHUIO TETNIOBOTO PACIITUPECHHS
ra3oB»
10 ArperaTHple COCTOSIHUS BELIECTBA
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX B MIX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc0oOCHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHnueckoe JBUKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa LOK
p P p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6nmmorexa [IOK
13 Ckopocthb. ETUHUIEI CKOPpOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHU OBHKEHUS bubnnorexa [JOK
Y p https://m.edsoo.ru/ff0a0ae4
HWuepnus. 3akoH HHEPLIUU.
15 BSaI/II)MOﬂCﬁCTBHe TCJ'IpI(aK OpuYrHa bubnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTHU ABUKEHUS Tell
16 IInotHoCTH BemiecTBa. Pacuet Maccel but6mmoreka [JOK
1 00beMa Tela I10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopartopHas pabota «OmnpeneneHue



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 TBép,I[OFO TCIaa»

Pemenue 3amay o reme "[moTHOCTE

bubnuorexa [IOK

18
BemiecTra' https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtophas pabota «3yueHue
20 3aBUCHUMOCTH PACTSKECHUS
(medopmariun) Npy>KUHBI OT
MPUIIOKEHHOM CHITBD)
21 SIBnenue Tarorenus. Cumia TSHKECTH
CBsI3b M@Ky CHIION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemenue bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0al778
3aga4 o reMme "Cuna tsoxect”
23 Cuna TspKecTH Ha IpYruX IUTaHeTax. bubnnorexa [IOK
dusnuecKue XapakKTepUCTUKHU IIAHET https://m.edsoo.ru/ff0a1502
bu6mmoteka I[IOK
24 Wsmepenue cui. JlunamomeT
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoteka [IOK
25 Bec Temma. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CUJI, HAPaBICHHBIX
26 10 OJTHOM nﬂ ﬂ?leoﬁ ’ bubmorexa [IOK
on Tip ' https:/m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
7 Pemenue 3agad mo reme
"PaBHonelicTBytOMmAst cui"
08 TpeHne cKoIbXEHMs U TPEHHUE TIOKOS. bu6muotexa [LIOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHast pabota «/3ydeHue bubmmoreka [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

3aBUCUMOCTH CHJIBI TPEHHS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapaxkTepa CONPUKACAOIINXCS
MTOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpeieicHUE

30 . .
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenne 3amau mo remaM: «Bec
Tenay, «I'padudaeckoe n300paxeHue bubnnoreka [IOK
31 .
cuny, «Cuibly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIDY
KonTponbHas padbora no remam:
«Mexannueckoe OBIKeHne», «Macca,
32 IJIOTHOCTBY, «Bec Temay,
«I"padrueckoe n300paKEHHUE CHIT,
«Cumb»y
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoreka [JOK
YBEJIUYCHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCHMOCTh
34 JaBJIEHU ra3a OT 00hEMa bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
Ilepenaua naBieHUsT TBEPALIMUA
35 TCJ'II;.MI/I KUIKOCTSIMH U fasaMI/I 3akoH bubmorexa [OK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6nunorexka [IOK
BBI3BAHHOE A€ CTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3ampau no teme «/laBnenue B but6mmoreka [JOK
SKHIKOCTH U rase. 3axkoH [lackais https://m.edsoo.ru/ff0a2826
38 Coo0maromuecs: Cocy bl but6mmoreka [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

bubnuorexa [IOK

r .
39 FAPABIIIICCKII [Ipece https://m.eds00.ru/ff0a3136
40 Manomertpsl. [IopmaeBoi
JKUJIKOCTHBIM HacOC
Atmocdepa 3emin. [puannen
CyIIIECTBOBaHUS BO3 HOM
41 o}gcl)lnoqxn 3emim 3:][3};1[1(:HMOCTB bubmmorexa LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTro JaBJICHHUS OT BHICOTHI
HaJ YPOBHEM MOps
bubnuoreka [JOK
42 B LA
ec BO3yxa. ATMOCHEpHOE AaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMochepHOTro JaBICHUS. bubnnoreka [IOK
OmneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(HEPHOTO
44 aBIICHUS OT BI)ICOTIE)HI: OBHEM brbnmorexa LIOK
A yp https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmocgepHoe bubanorexa [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme
"AtmochepHoe naBieHue"
EeMCTBHE JXKUJIKOCTH U ra3a Ha
47 ilor )KGHHO@HB HHX TEJO Bubmrorexa LIOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [IOK

I[eﬁCTByIOIHCﬁ Ha TCJI0, IIOTPYKECHHOC
B XXUAKOCTB»

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

JlaGopaTtopHnas pabota 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00bEMa IMOTPYKEHHOM
B KHUJIKOCTh 9aCTH TEJIa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpyHnpoBaHue apeoMeTrpa uin
KOHCTPYUPOBAHUE JIOJIKH 1
onpeneneHue e€ rpy3onoabEMHOCTH"

52

Pemenue 3anau no remam: «lInaBanue
cyn0B. Bo3nyxomniaBanuey,
«/laBiIeHHE TBEPABIX TEN, KUAKOCTEN
Y Ta30B»

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

53

Mexannueckas pabota

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTs. EquHUIBI MOIITHOCTH

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOi Mpu
noaneme 1o JectHuie"

56

IIpocTtbie MexaHu3Mel. Peryar.
PaBHOBecue cui Ha ppryare

57

KonTponbhas pabota 1o reme
«/laBiieHue TBEpABIX TN, JKUAKOCTEH
1 Ta3oBy» / Beepoccuiickas
npoBepoyHas pabota

58

Peseprubrii ypok. Pabora ¢ Tekctamu
1o Teme «JlaBneHue TBEPABIX TEl,

bu6nunoreka [IOK
https://m.edsoo.ru/ffOa4ffe



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

KHUJIKOCTEH 1 ra30B» / Beepoccuiickas
npoBepouHas pabota

59

Peruaru B TeXHUKE, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HMccnenoBanue yci0BUNA PaBHOBECHS
pbIyara

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 no reMe «Y CJIOBUA
paBHOBCCI/ISI pmqara»

bubnuorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT mosre3Horo neicTpust
mexaHnusMma. Jlaboparopnas pabora
«3mepenue KII/I HakmoHHO#M
TJIOCKOCTH

0.5

62

Pemrenne 3amaud mo teMe "Pabora,
MomHocTh, KITJT"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas SJHeprusl.
Kunernueckas 1 noTeHIMANbHAs
SHEprus

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUSI MEXaHUYECKOM
SHEepPruu

bu6mmotexa I[IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCepUMEHTAILHOE ONPEAEIEHUE
W3MEHEHUS KHHETHYECKON U
MOTEHIIUATBLHOW SHEPTHH MPU
CKaThIBAaHHUH TeJla MO0 HAKIIOHHOU
MJI0CKOCTH"

66

KonTponpHas pabota mo teme
«PaboTa 1 MOIIHOCTB. DHEPTHUS»

67

PesepHbIii ypok. PaboTa ¢ Tekcramu

but6mmoreka [JOK



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

o TeMe "Mexanndeckoe aBrxeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeiil ypok. Pabora ¢ Tekctamu

68 o TeMe "PabGora. MOIIHOCTS. 1
Oneprus"
OBHIEE KOJIMYECTBO YACOB IIO 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJsbHbIE
padoTsbI

IMpakTuyeckne
padoThbI

Jlara
H3yYeHHs

DJIeKTPOHHbIE
uudposBbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEeHME NPONHIEHHOTO MaTEepraia
3a 7 knacc. [lepBoHayanbHble CBeIEHUS
O CTPOCHUU BEILIECTBA.

[ToBTOpEHME MPOIIEHHOTO MaTeprana
3a 7 xinacc. BzaumonencTeue Ten.

[ToBTOpEHNE MPOIIEHHOTO MaTeprana
3a 7 xiacc. Bzaumonencteue Ten.
Pentenune 3agau.

[ToBTOpEHNE MPOIIEHHOTO MaTeprana
3a 7 knacc. JlaBiieHue TBEpABIX TEIl,
JKUIKOCTEN U ra3oB.

[ToBTOpEHNE MPOIIEHHOTO MaTeprana
3a 7 xiacc. PaboTta 1 MOIITHOCTb.
OHeprus.

[ToBTOpPEHME NMPONIEHHOr0 MaTepHala
3a 7 knacc. Penrenne 3agaq

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U X ONBITHBIE
MIOATBEPKICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

Macca 1 pa3mMep aTOMOB ¥ MOJICKYIT

Mopenu TBEpIOro, JKUAKOTO U
ra3000pa3HOro COCTOSIHHI BEIIECTBA

but6mmoreka [JOK
https://m.edsoo.ru/ff0a540e



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

OOBbsicHEHHE CBOICTB TBEPAOTO,
AKHJKOTO U Fa3000pa3HOro COCTOSIHUIN

10
BEILIECTBA HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO-KMHETUYECKOI Teopuu
bubnuorexa [JOK
11 K
PHCTAILIMMECKHE H aMOpIble Texa https://m.eds00.ru/ff0a5800
12 CmaunBaHue U KaUUIIPHOCTb. bubnnorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
13 Temneparypa u €€ u3mMepeHue
14 TemnepaTypHbIe HIKaTbI
15 TemoBoe pacuIupeHne U CKaThe bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3aBUCUMOCTH JIaBJICHUS T'a3a OT €ro
16 00BEMa U TeMIIepaTyphbl
17 Buytpennss sHeprus. CriocoOsl bubnuoreka [LIOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
18 Buas! Terionepenaun bu6mmotexka I[IOK



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

19

Tenmonepenaya B mpupoIe U TEXHUKE.
HeoOpaTHMOCTh TEIUIOBBIX IMMPOIIECCOB

20

Ypok-koHpepennus "[Ipakrnyeckoe
HCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB
BEILECTB U MAaTE€PUAJIOB B IIEJISIX
sHeprocoOepekeHus"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a65c0

21

KommuectBo TemioTel. Y aeabHas
TCIINIIOEMKOCTD

bubnuoreka [JOK
https://m.edsoo.ru/ff0a6976

22

YpaBHeHHE TEIUIOBOTO OallaHca.
TennooOMeH U TeII0BOE paBHOBECHE

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7088

23

JlaGopaTopHnas pabota
"UccneqoBanue ABJICHUA
TEIJI000MEHa IMPY CMEIIUBaHUT
XOJIOHOU U Topsiueit BObI"

bubnnorexa [JOK
https://m.edsoo.ru/ff0a6a98

24

Pacder konuuecTra TCIIJIOTHI,
HCO6XO,I[I/IMOFO AJI1 Harp€BaHUA TCiia
U BBIACIIAEMOT'O UM ITPU OXJIAKACHUN

25

Pacuer konndecTBa TEIIOTHI,
HEO0OXOAMMOTO JIJIsi HarpEeBaHMs Tejla

Y BBIJICJIIEMOT0 UM TPU OXJIKICHUH.
Pemenue 3agau

26

JlaGopatopHas pabota "Omnpenenenue
YAEIbHOM TEIUIOEMKOCTH BellecTBa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

27

OHeprus TOIUIMBA. Y IebHAasI TEIIOTa
CropaHus

bubnmmorexa [IOK
https://m.edsoo.ru/ff0a7b5a

28

DHeprus TOIINBA. Y IeJbHas TeTUIoTa
cropanus. Pemenue 3amnaqu

29

[InaBnenune u oTBEpAEBAHUE
KpHCTaHHquCKHX TCJI. yI[eJIBHaH
TCIIJIOTA IIJIaBJICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2



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

30

JlaGopaTtopHas pabota "Onpenenenue
y/IeJIbHON TEeIJIOTHI TUTaBJICHHUS Jibjia"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

31

[TapooOpazoBanue 1 KOHIEHCAIUA.
Ucnapenue

bub6mmoteka [IOK
https://m.edsoo.ru/ff0a740c

32

Kunenune. Y nenpHas Temiora

bu6mmoteka [IOK

nap006pa30BaHI/I>1 N KOHACHCAaIlUH.
3aBUCHUMOCTh TEMIICPATYPBI KUIICHUSA
oT aTMOC(i)CpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

33

Pemenue 3amau

34

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabora "Onpenenenue
OTHOCHUTEIIbHOM BJIaKHOCTH BO3/1yXa"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7628

35

Pemenue 3amay Ha onpenesieHue
BII&YKHOCTH BO3/yXa

36

[IpuHMnIBl pabOTHI TEMIOBBIX
nsurareneif. [laposas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

37

KIIJ] TenioBOrO nBUTATENS.
TenoBkle IBUTATENN U 3AIIUTA
OKPYKAKOLIEH CpeIbl

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0a7c7c

38

3akoH COXPAHCHUSA U ITPCBPAILLICHU A
OHCPIvuMr B TCIJIOBBIX ITPpOIECCAX

39

Pemenne 3agau mo teme «KII1/]
TEILIOBOTO JBUTATEMIA.»

40

Pemenue 3agau mo teme «KI1J]
TEIJIOBOTO JABUTATEIIS.»



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

41

[ToaroroBka K KOHTPOJIBHOM paboTe
o TeMme ""TennoBbie SIBICHUS.
N3MeHeHue arperaTHbIX COCTOSHHI
BemecTna"

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

42

KonTtponsnast pabora o Teme
"TeruioBrle ABiIcHUA. I3MeHeHUe
arperaTtHbIX COCTOSIHUM BeniecTBa"

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

43

Onektpusanus Ten. J{Ba pona
AJNEKTPUUECKUX 3apsI0B

44

VYpok-uccnenoBanue "DieKTpu3anus
TeJ UHAYKIUEN U IIPH
CONPUKOCHOBEHUN"

45

B3anmozelicTBue 3apsHKeHHBIX TEI.
3axoH Kynona

bubnnorexa [JOK
https://m.edsoo.ru/ff0a87e4

46

DIIEKTPUUECKOE TOJIE.
HanpsiaeHHOCTh 311€KTPUIECKOro
nosist. [IpuHIMn cynepno3unun
3JIEKTPUYECKUX TOJIEH

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a8ala

47

Hocurenu snexTpudeckux 3apsiioB.
DneMeHTapHBIN 3apsi.

48

Crpoenue atoma3

49

Pemenue 3anau no teme
DIJIEKTPUYECKOE MOJIE.
HarpsxeHHOCTB 31EKTPUIECKOro
nosist. [IpuHnun cynepnosunuu
AJIEKTPUYECKUX TMOJIEH

50

[IpoBOTHUKYN U TUAJIEKTPUKHU U
MOJIYITPOBOJTHUKH

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

3aKkoH COXPAaHCHUSA DJICKTPHUICCKOTO

51
3apsiza
59 Pemenue 3a1auy Ha IpUMEHEHME bu6mmoteka LIOK
CBOMCTB 3JIEKTPUUYECKHX 3apsi10B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIIOBUS €70
53 CYIIECTBOBAHUS bubsmorexa [IOK
ym ' https://m.edsoo.ru/ff0a95a4
54 Hcrounnkmu
AJIEKTPUIECKOTO TOKA
55 JleHiCcTBUS 3IICKTPUYECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlericteue
56 3JICKTPUYECKOTO MOJISl Ha IPOBOHUKH 1
U AUDJIEKTPUKH"
57 DIIeKTPUUECKHI TOK B METaJUIaX, bubnnoreka [IOK
JKUJIKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838
58 DneKTpudecKas 1erb U €€ COCTaBHBIC
4acTu
Cuina toka.
59 05 bubnuoreka [JOK
' https://m.edsoo.ru/ff0a8bd6
60 JlaGopartopHas pabota "M3mepenue u

peryaupoBaHHue CUIbI TOKa"



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

61

DIIEKTPUUYECKOE HAIPSIKEHUE.
BousbT™meTp.

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0a9e14

62

JlaGopaTtopHasi pabota "M3mepenue u
perynupoBaHue
HanpsokeHus"

63

COHpOTI/IBHeHI/Ie IMPOBOAHHKA.
YneneHOE COITPOTUBJICHUC BCUICCTBA

bubnnorexa [JOK
https://m.edsoo.ru/ff0aa738

64

Pemienue 3amau mo reme
«ConpoTHBIIEHNE IPOBOIHUKA.
VY nenpHOE CONPOTUBIIEHUE
BEIIECTBA»

65

JlaGopaTtopHast paboTa "3aBHCUMOCTb
AIEKTPUIECKOTO COMPOTUBICHUS

MPOBOHMKA OT €T0 JUIWHBI, TUIOIIA U
MONEPEYHOr0 CeYeHMs U Marepuana’

bu6nmorexa [IOK
https://m.edsoo.ru/ff0aa738

68

3aBHCHMOCTE CHJIBI TOKA OT
HAIIPSIZKCHU . 3axon OMa IJIg ydacTKa
J8(S78051

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0aad4a

69

JlaGopaTtopHnast pabota
"UccmeqoBaHue 3aBUCUMOCTH CUIIBI
TOKa, HJIYIIETO Yepe3 Pe3UcTop, OT
COTPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pesucrope”

bubnunotexa [IOK
https://m.edsoo.ru/ff0aa04e

70

Pemenue 3agad mo teme
«3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma 11
ydacTKa LEenn»



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

IlocnenoBarenbHOE U napaujiCJIibHOC

71
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
79 MIpaBUJjIa CIIOKEHUS HAIIPSIKEHUN ITPU bubmmoreka [IOK
IIOCJIEIOBATEIIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopaTtopHnas padota "IIpoBepka
73 IpaBuJja JJis CUJIbl TOKA IIPU bubmmoreka [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3a1au Ha mpuMeHeHUE
74 3akoHa OMa JJ1s1 pa3JInuHOrO bubmorexa HOK
P https://m.edsoo.ru/ffOaaf8a
COCTMHCHMS TIPOBOTHUKOB
75 PaboTa 1 MOIITHOCTH IEKTPUIECKOTO bubnnorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas padota "Onpenenenue
76 a60TpLI u lli/IOH_[I-II)OCTI/I 3J1eKTp WYECKOT0 bubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUUECKUE IIETIH U OTPEOUTENN
77 JJIEKT pnqecxoﬁ SHEPIruu B 6pLIT brbmmorexa [IOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
78 [TocTosTHHBIC MArHUTBI, UX
B3aHMOJICHCTBHE
79 VYpoxk-uccnenosanue "M3yuenne bubnmnoreka [IOK
MoJie MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
80 3eMIId ¥ ero 3HaueHue U )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emie
81 I'padpuaeckoe n3obpaxenue

MAar"HuTHOTIO I10JIA



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

82 3apspKeHHbIE Tela U UX bubmmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMojieiicTBusl. [locTosHHbBIN
3JIEKTPUYECKUM TOK"
KonTponbhas pabota 1o Teme
"DNeKTpruUeCcKue 3apsabl.
83 3apspKEeHHbIE TeNla U UX bromiorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoeiicTus. [locTostHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
IpoBepoyHas padboTa
PesepBHslit ypok. Pabora ¢ Tekctamu
84 o Teme "IlocTosSHHBII bubnuorexa [JOK
anekTprueckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
poBepoyHas paboTa
OmneiT OpcTena. MarautHoe nose
85 3JIEKTPUYECKOT0 TOKa MaruutHoe bubmmorexa [IOK
P https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKA C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
86 texuuke. Jlaboparopnas pabora 05 bubmuorexa [JOK
"N3y4eHue 1eiCTBUS MArHUTHOTO ' https://m.edsoo.ru/ff0ac74a
OJIS1 HAa MPOBOJHUK C TOKOM"
DIEKTPOABUTATEIb OCTOSIHHOTO
tToka. Mcnonbs3oBanue
ANEKTPOABUTATENICH B TEXHIYECKUX
. bubmuoteka [IOK
87 YCTPOMCTBAX M HAa TPAHCIIOPTE.

JlaGoparophas pabora
"KoHCTpynpoBaHUE U U3y4YEHNE
paboTsI anekTpoaBuraresns"”

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Oneitel Dapanes.

88 1
89 [IpaBuio Jlenua 1
90 [lepeMeHHBIN AIKTPUUECKUNA TOK 1

Dnektporereparop. CrocoOs
MOJTYYSHUS AICKTPUUECKOM DHEPTUH.

91 DJIEKTPOCTAaHIIMU Ha 1
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUHU

92 [ToaroroBka Kk KOHTPOJILHOM paboTe 1
10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE ABJICHUS"
KonTponbhas pabota o teme

93 "DJIeKTpUUECKNE U MATHUTHBIE 1 bubmmorexa LIOK

p" https://m.edsoo.ru/ff0acb14

SIBIICHUS
Peseprubrii ypok. Pabota ¢ Tekctamu bubnmnoreka [IOK

94 n n 1
1o TeMe '"'TerIoBbIe ABIECHUS https://m.edsoo.ru/ff0acc5e

95 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
1o Teme "MarauTHbIC SIBICHUS"

96-102 [loBTOpEHUME M3yueHHOro 3a § Kiacc 7

OBUIEE KOJIMYECTBO YACOB ITO
- 102 14.5

[TPOIT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesibHbIE
padoTbI padoThbI
pecypchbl

1 MexaHuueckoe IBHKEHHUE. 1
MarepuanbHas TO4Ka

2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsAMOIMHENHOE 1 bubmuorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE pAMOIMHENHOE

4 nBuxkeHue. CpellHss U MTHOBEHHast 1
CKOPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUSI. 1
I'padux ckopocTH
JlabopaTtopHast pabota "Onpenenenue

7 YCKOpEHHS Tena npu 1 1 bubmuoteka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM mIocKocTh"

8 CBo0Ooguoe nanenue tei. OIbITh 1
Tlanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bu6nuoreka LIOK
okpyxHocTu. [lepron u yactora 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

oOpaiuenus. JIuneitHas u yrionas

CKOpOCTH
10 LleHTpOoCTpEMHUTETTLHOE YCKOPEHUE
1 [Iepssiii 3akoH HeroTona. Bektop bubnumoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnmoreka [JOK
12 .
PaBnogxelicTByrOImas cuna https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproTOHA. bubnuoreka LIOK
13
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npuMEHEHUE bubmnoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmnoreka LIOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuna
YIIPYTOCTH
17 JlabopaTtopHas pabota «OnpeneneHue bubnmnoreka [JOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6nmmoreka [IOK
18 Chuta Tpemits https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo teme «Cuna bu6nmmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [IOK
Kod(dUIIMEeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
P "3
| e e o e e
v yHPYE ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
29 Cwta TSDKECTH ¥ 3aKOH BCEMUPHOTO bubnuoteka [IOK

TATOTCHUS. Y CKOPEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

MaJEHUs

Ypok-koubepennus "J[BrkeHue TEI

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amaktuxu"
Pemenue 3ana4 no reme "'Cuna
24 TSKECTH U 3aKOH BCEMUPHOTO bubmotexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
[IepBas kocMuyecKast CKOPOCTb. bubnuoreka LIOK
25
HeBecoMocTs u nieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.
AOGComI0THO TBEPAOE TEIO.
26 PaBHOBecue TBép Oro Tena ¢ bubamorexa HOK
. " P https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OCBIO BpaIICHHUS.
MowmeHT cunebl. LleHTp TsxecTn
PaBHOBecue MaTepuanbHONH TOUKH.
AOGCOmIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpOTO TENA C©
3aKpeIIEHHOM OChIO BpalllCHUSI.
MowmenT cusl. LienTp Tsxectu
o8 Pemenue 3aga4 mo reme "MoMeHT bubmmorexa [IOK
cuibl. LlenTp TsxecTn" https://m.edsoo.ru/ffob02b4
[TonroroBka K KOHTPOJIBHOU paboTe 1Mo
29 TeMe "MexaHN4eCcKoe IBIKCHHE brbmorexa [OK
" ,,21 ' https://m.edsoo.ru/ff0b0408
Bzaumoneiictre ten
Kontponbnas pabota 1o teme
30 "MGXI:lHI/IIIeCK(};)e BIDKCHUE bubmmorexa [OK
N A " ’ https://m.edsoo.ru/ffOb06ec
Bzaumopeiictue ten
31 Nmmynbe Tena. Ummynbe cuitbl. 3akoH bubmuoteka [IOK



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. YIIPYTroe U
HEYIPYroe B3auMO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa

Pemenue 3agad mo reMe "3aKkoH Bu6muoreka [IOK
32
COXpaHEHHUs uMIlyJbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHdpepenuus "PeakTuBHOE
JIBU>KEHUE B PUPOJIC U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckasi paboTa U MOIIIHOCTh httos://m.edsoo.ru/Ff0b0ag4
35 PaGora cumbl TSDKECTH, CHITBI bubmuorexa [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHHH TeJa M0
TOPU30HTAJIbHOM TOBEPXHOCTH
37 CBsI3b B HEPrUU U PabOTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sueprusi. Teopema o bubnunoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MeXaHHKe
40 JlabopaTtopnast pabota «3yuenune bubnmnoreka [IOK
3aKOHA COXPaHEHUsS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBHYKCHHUE U €T0 bu6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueoaHusl. bu6mumoreka LIOK
Boinyxxnennsie koiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 Marematnyeckuil U py>KMHHBIA

MassTHHUKU



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 «3aBUCUMOCTh
nepuoia KojieGaHu! OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpatienue sHEPTUU MPU
MEXAHUYECKUX KOJIEOAHUAX

46

JlaboparopHas pabota «OnpeneneHue
Y4acTOThI U IeproJia KoJeOaHmit
MNPY>XXUHHOI'O MassTHUKa»

Bu6muoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH IEPHO/1a KOJIeOaHH
rpy3a, HOABELIEHHOI0 K HUTH, OT
Macchl rpy3a»

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

48

Mexaunueckue Boinabl. CBOKWCTBA
MeXaHu4eckux BoiH. [IpogosibHbIE U
MIOTIEPEYHBIE BOJHBI

bubmnoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenius "Mexannueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOJHEI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3BYyKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pomKoOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenmus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboOTE 1O

bu6mmoreka [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

TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHus v BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTponbhas pabota no teme

55 "3akoHbl coxpaHeHus. MexaHuyeckue
KoJieOaHus ¥ BOJIHBI"
56 DJIeKTPOMArHuTHOE TOJIE. bubnnorexa [HOK
DJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JI€EKTPOMarHUTHBIX BOJIH
Ypok-konpepenus "kana
58 3JIEKTPOMArHUTHBIX BOJIH. bu6nunoreka [IOK
Hcnonb3oBanue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJII COTOBOU CBI3H"
Vpok-uccnenoanue "M3ydueHue
. i bubmuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https.//m.edsoo.ru/ffOb2c6c
MTOMOIIbI0 MOOWIIBHOTO TenedoHa
Pemienue 3a1au Ha onpeneneHne
60 YacTOTHI ¥ JUTUHBI DJIEKTPOMArHUTHOM
BOJTHBI
DJIeKTpOMarHuTHasi MpUpo/ia CBETA.
61 CxopocTtb cBeTa. BonHOBbBIE CBOMCTBA Buomorexa LIOK
p ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceta. [IpsimonnueliHOe
62 aCTIpOCTpaHEHUE CBETa. 3aTMECHHUS brbmorexa [OK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpa)keHUs CBeTa. 3epKara.
63 PemeHH::pfsazLaq Ha I I/IMCHSHI/IG bubmorexa LOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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IMPECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHyTpEHHEE OTpaKEHUE CBETA.

bubmuoreka [IOK
65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.e dsoouru IF0b3C5C
OTPaXEHHUS B ONITHYECKUX CBETOBOIAX T '
JlabopaTtopnast padota "VMccnenoBanue
66 3aBUCHUMOCTH yTJia MPeJIOMIICHHS
CBETOBOI'O Jy4a OT yIJia MaJeHus Ha
rpanuie "Bo3ayx-crekiao""
Ypok-koH(pepenmus "Vcnonb3oBanne
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTHyeckas cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bubmnoreka LIOK
69 [TocTpoeHme N300paKeHHIA B JIMH3AX
p p https://m.edsoo.ru/ffOb444a
JlaGopatopHas pabota "OnpezneneHue
. b K
70 (OKYCHOTO pacCTOSHUS U ONITUYECKOMN nomorexa I10
T T p— https://m.edsoo.ru/ff0b4206
71 VYpoxk-koupepennus "Onruueckue bubnuoteka [IOK
JIUH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnmuoteka [IOK
72 I'1a3 kak onTuyeckas cucrema. 3peHue nosmotexa I
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "JledekTs
3peHust. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBera B CIIEKT.
74 Oneitel HetoTona. Cnoxkenue bubnnorexa [HOK

CIICKTPAJIbHBIX LIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopaTtopHnas pabota "OMbITHI 11O
pa3I0KeHuIo OeI0ro CBeTa B CIEKTP

Bu6muoreka [JOK

75
BOCHPHATHIO [IBCTA NPE/IMETOR TIpH HX https://m.edsoo.ru/ffOc0e2a
HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTph"
Ypok-npaktukym "BosHoBbIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHIus u Tudpaxus”
77 Omnsitel Pezepdopa u nmanerapHas bubnuorexa [JOK
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Mozaens atroma bopa
HcnyckaHue U MOTJIONICHUE CBETa
79 atomoM. KBauTsl. JIuneituareie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habnronenue bubnuoteka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUIBI brbmmorexa HOK
g g https://m.edsoo.ru/ffoc1672
82 Crpoenue aromHoro aapa. Hyknonnas bubnmnoreka [JOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBPALLICHHUS. bubnnorexa [HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agay mo treme: bu6mmorexa [IOK
"PaguoakTUBHBIE TPEBPALLICHUS " https://m.edsoo.ru/ffOclb4da
85 [Tepwon morypacmaa
VYpoxk-koH(pepeHuus "PaaroakTuBHbIE
P depenu 8 bubmuorexa [JOK
86 U3ITy4eHUS B PUPOJIC, METUITTHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SlnepHblie peakunu. 3aKOHbI
COXpaHEHHUs 3apsAJ0BOTO U MacCOBOTO
YHCEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBs3U aTOMHBIX saep. CBA3b
MaccChl U SHEPTUu

Bu6muoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no teme " nepueie
peakuuun"

90

Peakuuu cunrtes3a u nenenus saep.
Uctounuku sHeprun ConHIa v 3BE37]

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "Anepuas
sHepreTuka. JleicTBus
pPaZMOaKTUBHBIX U3IYYCHU Ha )KUBBIC
OpraHu3mMbI"

92

[ToaroToBka Kk KOHTPOJIBHON paboTe Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEeKTPOMAarHUTHBIE BOJIHBI.
KBantoBbIe siBneHNA"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponsHas pabota no reme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMAarHUTHBIE BOJTHEIL.
KBanToBsbIe siBacHUS"

94

[ToBTOpenue, oboOIIEHNE.
JlaGopaTopHbie paboOTHI IO KYypCy
"Bzaumonencraue ten"

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTropenue, 00o0meHue. Perenne
PACUCTHBIX U KAYECTBCHHBIX 3a/1a4 110
teMme "TernoBble npouecchbl”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600meHue. Pemenne

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX M KaUeCTBEHHBIX 3aja4 10
teme "KIIJ] TermioBbIx gBuraresei"

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, 0600IIeHNE. Permenue

bu6mmoreka [IOK
97 pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 110 1
" " https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoycTaHOBOK
[ToBTOpenue, o6oOIICHNE.
98 JlaGoparopHble paOOTEHI 110 KypC 1 1 bubmorexa LOK
| patop p | ypey https://m.edsoo.ru/ffOc2c52
CBeTOBEIE SIBJIIEHUSA
IToBTOpenue, 0000menue. Pabora c
99 TeKCTaI;/II/I o TeMe f'113211<0H1>1 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTopenue, o606menue. Pabora ¢
100 Texcramu 1o teMe "Konebanus u 1 bubmmorexa [OK
" https://m.edsoo.ru/ffOc2e82
BOJIHBI
[ToBTOpenue, o600meHue. Pabora ¢
101 TekcTaMmu 110 TeMe "CBETOBEIE 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHue. Pabora ¢
102 TekcTaMmu 1o Teme "KBaHToBas u 1
sanepHas pusuka'
OBHIEE KOJIMYECTBO HACOB I1O 102 97

[TPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOH OBPA30BATEJBHON TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0O 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh NU3YYCHHBIC ITOHATHU

12

pasiinuaTtb SBJICHHUA IIO OIIMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (1)I/I3I/I‘ICCKO€ SIBJICHUC

13

paciio3HaBaTb  IMMPOABJICHHUC  HU3YYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBICHUM B
OKpYyZKaromeM MHpe, B TOM YUCIIC (1)I/I3I/I‘leCKI/IC SABJICHUA B IPUPOAC,
I[Ipru 3TOM HNCPEBOAUTL IMPAKTUYCCKYIO 3a71a4y B y‘IC6HYIO, BBIACIATD

CyIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUMA

14

OMKCHIBATh U3yYCHHBIE CBOWCTBA TeN U (DU3MUECKUE SBJICHHUS, UCIIOIb3YS
bu3nYecKue BEIMYMHBI, MPU OMUCAHWUU TIPABWIHHO TPaKTOBATH
bu3nYeCKUit CMBICT HCHONB3YEMBIX BEIHYMH, UX O0O3HAueHUs U
eAMHUIBI (PU3UYECKUX BEITUYHH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMYUHY C IPYTMMU BEIHUYMHAMHU,  CTPOUTH
rpauKi  HM3YYEHHBIX  3aBUCHMOCTEH

(UBUYECKUX BEIIMYUH

15

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHUS M TIPOLIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CIOBECHYIO
(GOpMYITUPOBKY 3aKOHAa U 3alHMCHIBAaTh €r0  MaTeMaTHYeCcKOe

BBIPaKCHUC

1.6

OO0BSICHATH (pU3HUYEeCcKHe SABICHHS, TPOLECCHl U CBOMCTBA TN, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUd NpPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JIOTMYECKHX IAaroB ¢ omopoil Ha | — 2 M3y4eHHBIX CBOMCTBa
bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemats pacdéTHele 3amadn B 1 — 2 AeWCTBHS, UCTIONB3YS 3aKOHBI U




(bopMyIbl, CBs3bIBaIONIUE (PU3NYECKHAE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCIOBUE, IOJACTaBIATh
¢u3nveckre BeITUUUHBI B (DOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHbBIC JJaHHBIE, HEOOXOAUMBIE AJISl PELICHUs 3a/a4, OLIEHUBATh

PEATUCTUIHOCTH MOTYICHHON (PH3UIECKON BETUIUHBI

18

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTHh IMPHU HMOMOIIU
(¢u3nUYeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBLACTATH
IpoBepseMOe  NpeANnonokeHue  (TUmoTesy),  pasiuyarb U
MHTEPIPETHPOBATh MOJYYCHHBIH pe3yabTaT, HAaXOAWUTh OIIMOKH B

XO0J¢ O1bITa, JACJaTh BBIBOALI 11O €T0 pE3yJibTaTaM

1.9

IPOBOJIUTH OMBITHI 10 HAOMIOJCHUIO (HU3MUECKUX SIBICHUH WU
busznueckux  CBOMCTB  Tem:  (GopmynHpoBaTh — IpOBEpsiEMbIe
IPENIOJIOKEHNs, coOupaTb  YCTAHOBKY U3  HPEAJIOKEHHOIO

06OPYI[OB8.HI/I$I, 3aIIMChbIBaTh X0/ OIIbITa U Q)OpMYJ'II/IpOBaTL BBIBOAbI

1.10

BBIMIOJHATh MPSMbIE M3MEPEHUSI C HCIOJIb30BAHHEM AaHaJOrOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUSI MPUOOPOB C yUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

111

NPOBOJIUTH  HCCJICIOBAHWE  3aBHCUMOCTH  OJHOW  (PpU3HUECKOU
BEJIMYMHBI OT JPYroll C MCIOJIb30BAHUEM MPSAMBIX M3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUU Y4E€OHOTO HCCIENOBaHUS, COOMpATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS IIPENIOKECHHOMY ILIaHY,
¢ukcupoBaTh pe3yiabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHJIE MPEAJIOKEHHBIX TaOIMI U IpaMKOB, €J1aTh BBIBO/IBI

IO pe3yJibTaTaM UCCIICIOBAHUA

112

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHHI>’I CO6I/IpaTI>
SKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIYHUCIATH 3HAYCHHC HCKOMOI1

BCIIMYHUHBI

1.13

CO6J'IIO,Z[aTL IpaBujia TCXHUKHU 0e30IacHOCTH Ipn pa60Te C

J1a00paTOPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTb  MPUHIUIIBL JeHCcTBUSA HpI/I60p0B N TCXHHUYCCKHUX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIIUATIBL JEeHCTBUSA HU3YUCHHBIX
HpI/I60pOB N TEXHHUYCCKUX yCTpOfICTB C IIOMOIIBKO HUX OIHMCaHUu,
HCIIOJIb3Ys 3HaHUA () CBOMCTBaxX (I)I/I3I/I‘-IGCKI/IX SIBIICHUI n

HE0OXOMBbIe (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TNPUMEPHl (HAXOAUTh MHPOPMALUIO O HpUMepax)
NPAaKTUYECKOTO UCMOIb30BaHUS (PU3NYECKUX 3HAHUI B IMOBCETHEBHON
KU3HM Juid  o0ecredeHuss O€30IacHOCTH MpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3/10pOBbs U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTMYECKOT'O ITIOBCACHUS B OKPY)KaIOH_[Cﬁ cpeaec

1.16

OCYILIECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B cetu HMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUKH W MyTEM CpaBHEHHS PA3IUYHBIX HCTOYHUKOB
BBIJICTATh MH(OpPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEUYMBOW WM

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh npu BBIITOJIHCHUH y4eOHBIX 3a/1aHHI
HAyYHOTIOMYJSIPHYIO  JIUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOdpa3oBaHus UH(DOpMAIIH

13 OJJHOU 3HAKOBOM CUCTEMBI B JPYTYIO

1.18

co3/aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOLICHUS
Ha ocHOBe 2 — 3 WCTOYHWKOB wWH(popMammu (HU3HIECKOTO
COJIep’KaHus, B TOM YHCIIe MyONUYHO JieJaTh KpaTKue COOOIICHHS O
pe3ynbpTaTax TMPOEKTOB WM Yy4YE€OHBIX UCCIIEIOBAaHUM, TPH HSTOM
IPaMOTHO HCHOJb30BaTh HM3YYEHHBIM MOHATUWHBIN ammapar Kypca

(Gu3HKH, COTTPOBOXKAATH BBICTYIUIEHUE MPe3eHTalUeH

1.19

IIPpU BBIITOJIHCHUH y‘Ie6HBIX IMPOCKTOB U I/ICCJ'IC,ZLOBaHI/Iﬁ pacnupeaciaTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OILICHHUBATh
COOCTBEHHBIN BKJIaa B  JCATCIBHOCTbL TI'PYIINIbI, BBICTPAWBATH

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUYUTBIBAsA MHCHHUC

OKPYXKaIOITUX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

HCIIOJIBb30BaTh IMOHATHUA

1.2

pa3jinvyaTtb ABJICHHA IO OINHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB M Ha




OCHOBC OIILITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

13

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM NEPEBOAUTH MPAKTHUUYECKYIO 3a/1ayy B Y4EOHYIO, BBIICTATDH

CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UUECKUX SBICHHUMA

14

ONHKCHIBATH H3YYEHHBIC CBOMCTBA Tel H (U3NUECKUE SBICHUSA,
UCMONb3ys (U3NYECKHE BEIMYUHBI, I[PU ONUCAHUU IPABUIBHO
TPAaKTOBaTh  (PU3MYECKUII  CMBICT  HCHOJB3YEMBIX  BEIWYHH,
0003HaueHMsI M eAUHULBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (HU3MUYECKYI0O BEIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOMTh TIpaUKM  HM3YyYEHHBIX  3aBUCUMOCTEHN

(1)I/ISI/I‘IGCKI/IX BCIIMYHUH

15

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHAa U 3alHMCHIBATh €r0  MaTeMaTHYeCcKOe

BBIPAKEHUE

1.6

O00BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IIPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JOrMYecKHX MIaroB ¢ momouplo 1 — 2 u3yueHHBIX CBOMCTBa

(bu3nYeCKUX SIBICHUHN, PU3NUECKUX 3aKOHA MJIU 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIE 337auu B 2 — 3 JEMCTBUS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (U3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3a/1a4X 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX JUI pelIeHMs 3a/lauyd, BbIOMpPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMBbIe JUIsl €€ pelIeHUs], TPOBOJUTH PACcUEThl U CPaBHUBATh
MOJy4eHHOE 3HaueHHe (U3UYECKOM BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMHA

18

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3NYECKUX METO/I0B, UCIIOJIBb3Ys OMMCAHUE HCCIIEIOBAHNUS, BBIICIATh
IIPOBEPSIEMOE TPEANOI0KEHNE, OLEHUBATH IPABUIBHOCTh MOPSAIKA

IMPOBEACHMA UCCICAOBAHUSA, ACTIAaTh BbIBO/IbI

1.9

MPOBOANTH OMBITHI TO HAOMIOAEHUIO (PU3NYECKUX SIBICHUH WIH
(Gu3nUecKUux  CBOMCTB  Tel:  (OPMYJUPOBATH  IPOBEPSEMBIC

OpPEANONIOKEHUS,,  COOMpaTh  yCTAHOBKY M3  INPEIUIOKEHHOTO




060py,I[OBaHI/I$I, OIIMCBIBATbh XO/J OIIbITAa 1 (bOpMy.]'II/IpOBaTI) BBIBObI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIOJB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB Hn JaT4YUKOB (l)I/ISI/ILIeCKI/IX BCJIIMYMH, CPAaBHHUBATh PE3YJIBTATHI

U3MEpEHUi ¢ y4ETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH

111

OPOBOJIUTH  HCCJIECIOBAHHWE  3aBUCUMOCTH  OHOM  (U3NYECKOH
BEJIMYUHBl OT JPYrol C MCIOJB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBaTh MCCIEIOBAHUE, COOMpaThb YCTAHOBKY U BBINOJIHATH
U3MEpeHusi, clenysd MpeUIOKeHHOMY  IUIaHy,  (uKcupoBaTh
pe3yiabTaThl NOJIYYEHHOW 3aBUCUMOCTH B BHUJAE TaOIUI U TpaduUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIibTaTaM HCCIICAOBAHUSA

112

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPENIOKCHHOW HWHCTPYKIUH, U BBIUUCIATH 3HAYCHUE

BCJIIMYMHBI

1.13

coOMmofaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpH  paboTe ¢

1a00paTOpHBIM 000pyI0BAaHHEM

1.14

XapaKTepu30BaTh MPUHIUIMBI JEHCTBHS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA HX OIHCAHHS, HCIONIb3Ys
3HaHUS O CBOMcTBaX (U3MYECKHX SBJIEHUH U HEOOXOAUMBIE

¢buznyecKne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOI\/'ICTBa U U3MCPUTCIIBHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJIATH CXCEMBbI
SJICKTPHUICCKUX HGHGI\/'I C TOCICAOBATCIIBHBIM MW HapaJlJICIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaUCHHS

9JICMCHTOB 3JICKTPHUYCCKUX enei

1.16

NPUBOJIUTH TMpUMepbl (HaXoAuTh HWHGOPMALMI0O O TMpUMepax)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOMN
KU3HH U1 oOecriedeHus: 0e30MacHOCTH TpW  OOpalieHuu C
npubopaMu U TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3I0POBbS U

COOJTI0OZICHHSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIoIlel cpesie




117

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUW W NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIACIATH HH(POPMALNIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOfI HJIA MOYKET OBITH HCI[OCTOBGpHOﬁ

1.18

HUCIIOJIB30BaTh IIpu  BBIIIOJHCHHUN y‘-Ie6HBIX 3aI[aHPII>'I Hay4HO-

MOMYJISIPHYIO JIUTEPATypy (pU3mMdeckoro coaepkaHus, CIPaBOYHBIC
Marepuaibl, pecypchl cetu MuTepHeT; BiageTs npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus UHPOpPMAIMKU U3 OJHOM

3HAKOBOM CHCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHPOPMAINIO W3 HECKOJIBKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHUsl, B TOM 4YHUCIIC MYOJIMYHO TPEACTABISATh PE3yJIbTaThl
MPOSKTHON WM HCCIICNOBATEIIbCKONW JICATEILHOCTH, TIPU 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YUCHHBIN TMOHATUHHBIA ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYINICHUC HPCSCHTaHHCﬁ

1.20

IIpU BBIITIOJIHCHUHA y‘Ie6HBIX IIPOCKTOB U HCCIIeTOBAaHUM (I)I/ISI/ILICCKI/IX
mponeccoB pacupeacyiIsATb 00SI3aHHOCTH B Tpynie B COOTBETCTBUU C
IOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTh 3a BBIIIOJJHCHHUCM IIJIaHa
JenCcTBUI u KOPPECKTUPOBATH €ro, aJICKBATHO OLICHUBATDb
COOCTBEHHBIN BKJIad B JCATCIBHOCTbL TPYIIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, IMPOSABJIAA TOTOBHOCTD

pa3pemiaTs KOH(PIUKTHI

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

11

HCIIOJIB30BAaTh N3YUYCHHBIC ITOHATHA

1.2

pa3jindaTtb ABJICHHA IO OINHMCAHHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TaHHOC (bnanecxoe SIBJICHHUEC




13

pacrio3HaBaTh TPOSIBICHHE M3YYCHHBIX (DU3MYECKUX SBICHUHA B
OKpY’KalolleM MHpeE, B TOM 4ucie (GU3NYECKUE SIBICHUS B MPHUPOJE,
IpU 3TOM NEPEBOIUTH MPAKTUUECKYIO 337ady B y4eOHYIO, BBLICIATH

CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIMA

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tl U (hU3MUEecCKue sSBIEHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, ITPU OINUCAHUU MPABUIBHO
TPAaKTOBaTb  (PU3MUYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIHUYMH,
0003HaUCHHSI ¥ eTUHUIIBI (PU3UUECKUX BEJINYHMH, HAXOIUTH (POPMYJIBL,

CBSA3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JOPYTUMHU

BEIMYMHAMYU,  CTPOUTh  IpadUKU  M3YyYCHHBIX  3aBUCHUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJIIMYHUH

15

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBICHUS W IPOIECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYITUPOBKY 3aKOHAa U  3alMCBHIBATh €r0  MaTeMaTHYeCcKOe

BBIPAKCHHC

1.6

OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMid TMPaKTHKO-OPMEHTHPOBAHHOTO  XapakTepa:
BBISIBIISATh TPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYecKHX MIaroB ¢ TOMOIIbI0 2 — 3 W3YYEHHBIX CBOMCTBA

¢bu3nyecKux ABJIeHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3a7aud (omMparouiecss Ha cuctemy w3 2 — 3
YpaBHEHUMN), WCIONB3YyS 3aKOHBI W  (HOPMYJBI, CBS3BIBAIOIINE
dbusznyecKkue BENUYHMHBI: Ha OCHOBE aHalIMW3a YCIOBHUS 3a/lauyd
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISBISITH HEJOCTAIONINE  WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI M (OPMYIBI, HEOOXOAUMBIE
JUIS pEeIIeHUs, MPOBOJWTH PAcu€Thl W OICHWUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3HauUeHUsI PU3NYECKON BEITUMUHHbI

1.8

pacrno3HaBaTh NpOOJEeMbl, KOTOPbIE MOXKHO PEIIUTh MPH IMOMOIIU
($U3MUEeCKUX METO/I0B, UCIIOJIB3Yys OMMCAHUE HCCIEIOBAHNUS, BBIICIAThH
MIPOBEPSIEMOE TPEAIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPAJKA
IIPOBEACHUS HCCIENOBAHUs, JEJIaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHHUA 1 OTIHITOB




1.9

IPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(GU3MUECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpATh YCTAHOBKY M3
n30bITOYHOTO Habopa 0O0OPYAOBaHUS, OMKCHIBATH XOJ OINBITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BBIBOIbI

1.10

IOPOBOJIUTH TPH HEOOXOJUMOCTH CEPUI0 TPSAMBIX HM3MEPEHUH,
OIpe/ieyIsisl CpeHee 3HAueHHE H3MEpseMOi BeIM4YMHBI ((OKyCHOE
paccTrosiHue coOMparoleil TUH3bI), 000CHOBHIBATH BBIOOP CIIOCOOA

U3MepeHus (M3MEPUTEILHOTO prbdopa)

111

IIPOBOAUTE HCCICIOBAHUC 3aBUCHUMOCTECH (bI/IBI/I‘ICCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHHUECM TIPAMBIX HSMGPGHHﬁZ IIaHUPOBATHL HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTL YCTAaHOBKY, (bPIKCI/IpOBaTB PE3YJIbTAThL

HOJ'IyT-IeHHOI\/JI 3aBHCHUMOCTH (bPIBI/I‘ICCKI/IX BCJIMUMH B BHC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BBIBOJKLI 110 PE3YyJIbTaTaM UCCICAOBAHUA

112

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHUs  (U3MYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATE HU3MEPEHHUs, CIEeAysd MNPEIIOKEHHOM HWHCTPYKLNH,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI W AHAJIM3UPOBATh IOJIyYECHHBIC

PE3YIbTATHI C y‘IéTOM 3aJlaHHOM IMOrpeIIHOCTHU I/I3MepeHI/II>'I

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e301acHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3ianyaTh OCHOBHBIE NPHU3HAKU W3YYEHHBIX (PU3NYECKUX MOJEINeH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBEeTa, Jyd, TOHKas JMH3a, IUIAHETApHas MOJEIb aToMa, HYKJIOHHas

MOZCIIb ATOMHOTO dapa

1.15

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKHX YCTPOWCTB C OMNOpPOM HAa HX OIHCAHMS, HCIIOIb3Ys
3HAaHUS O CBOMcTBaX (U3MYECKUX SBIEHUH U HEOOXOAUMbBIE

¢buznyecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX prudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PELICHUH Y4eOHO-NPAKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBbI JUIsl TOCTPOCHUS N300paKeHUN B MJIOCKOM

3epKaJie ¥ cOOMpAroLIeH JTUH3e




1.17

OPUBOAUTH TMPHUMEPHl (HAXOAUTh HMH(POPMAIMIO O MpUMepax)
MPAKTHYECKOTO MCIOIb30BaHMs (PU3MYECCKUX 3HAHUI B TTOBCETHEBHOM
KU3HU Juis  obOecriedeHuss 0€30MacHOCTH Tpu  OOpalieHud ¢
npudOpaMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 370POBbsI U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTMYECKOT'O IIOBCACHUS B OKPY)KaIOH_[Cﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIUHN (PU3HUIECKOTO COACPKAHUS B CETH
WuTepHer, camocTosTenbHO (OpMyIUpys TMOMCKOBBIM  3ampoc,
HAaXOJUTh TNYTH  ONPEACNICHUs]  JOCTOBEPHOCTH  IMOJIYYCHHOU
uH(pOpMallMd Ha OCHOBE HMEIOLIUXCS 3HAHUN U JOMOJHUTEIHHBIX

HNCTOYHHUKOB

1.19

WCIIOJIb30BaTh TIPU  BBHINIOJIHEHMM Y4€OHBIX 3aJaHUld  HAy4YHO-
NOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOro cojepaHHs, CIPABOUYHbBIE
Marepuayibl, pecypcel ceth HHTEpHET; BiageTh npuéMamu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMAIMKU U3 OJHOM

3HAaKOBOM CUCTEMBI B APYyryro

1.20

cO31aBaThb COOCTBEHHBIE ITMCbMEHHBIE H YCTHBIC COO6HIGHI/I$I Ha
OCHOBE HH(pOpMAlMM M3 HECKOJIBKMX MCTOYHHKOB (DPU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEJCTaBISTh PE3yJabTaThl MPOEKTHOM WM
UCCIIENOBATEIBCKOM  ACATENBHOCTH,  IPU  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MMOHATUWHBIN allapaT u3y4yaeMoro pasjaena
(GU3MKH U CONMPOBOXKAATh BBICTYIJICHHE Ipe3eHTaluel ¢ y4&€Tom

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

121

MIPU BBITIOJIHEHUU YYE€OHBIX MPOEKTOB U HCCIEAOBAHUN (U3MUECKUX
MPOIIECCOB PACHPENENITh O0sI3aHHOCTU B TPYIMIE B COOTBETCTBHH C
MOCTABJICHHBIMU  3aJla4aMu, CJIEAUTh 3a BBIIOJHEHUWEM IUIaHa
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJ€KBaTHO  OICHUBAaTh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BBICTpAaUBATh
KOMMYHUKAaTUBHOE€  B3aUMOJICUCTBUE,  MPOSIBISIE  TOTOBHOCTh

paspeniaTh KOH(QIMKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

7 KJIIACC

Kon
pasneJa

Kon
JIEMEHTA

IIpoBepsiemble 31eMeHTHI COIEPKAHMS

®U3UKA U EE POJIb B IIO3BHAHWUUW OKPYXAIOIIEIO MUPA

11

Odusuka — Hayka O TMpupoje. SIBICHHS NPUPOBIL.
Odusnyeckue  SABICHUS: MEXaHWYECKUE,  TEIUIOBBIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnyeckne  BenWYMHBL — M3MepeHune — U3HMUECKHUX
BennunH.  Pusmueckue  npudopsl.  [lorpemHoctsh

n3MepeHnil. MexxayHapoaHas CUCTEMA €AUHULL

1.3

EcTtecTBeHHOHay4yHBIH METOJ| MMO3HAHUS: HaOJIOJECHUE,
IIOCTAHOBKA HAy4HOI'O BOIIPOCA, BBIIBMKEHUE THUIIOTE3,
OKCTIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHU A

14

Omnucanue (bI/I3I/I"IeCKI/IX SIBIICHUH C IOMOILBIO MOJETIEH

15

[IpakTuyeckue paboThI:

#H##Par###13mepeHmne pacCTOSHUN.
#H#HPar##l13MepeHne 00bEMa JKUIKOCTH M TBEPAOIO
Tena.

H###Parf##0npeneneHie pa3MepoB MabIX TeIl.
HHPar##l13Mepenrie  TeMmnepaTypsl Ipd  IOMOILHU

KUIKOCTHOT'O TCpMOMETpA U AATYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMUM BEILIECTBA

2.1

##HPar#H##CTpoeHne BellecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JIOKa3bIBAIOIIUME  JTUCKPETHOE

CTPOCHUC BEIICCTBA

2.2

#H#Par## ]| Bnoxenne YacTHI]  BEIICCTBA. CBs13b
CKOPOCTH  JIBIDKEHHSI  YacTHI[ C  TEMIIEPaTypOH.

BpoyHoBckoe apmxkenue, 1updysus

2.3

BzauMoeiicTBHe YacTull BEISCTBA: IMPUTAKCHUC U

OTTAJIKUBAHUC




#H##Par##H# ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEJl.

2.4 B3auMocBs3p Mexay CBONCTBaMM BEIECTB B Pa3HbIX
arperaTHBIX COCTOSIHHSX U WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTrueckue pabOTHI:
###Par###Onenka nuamMeTpa aToMa METOAOM PSI0B (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 HHHPar###OneITl 1O HAOMIOACHUIO  TEIUIOBOIO

pacIIMpeHus ra3os.
HA#HPar#H###0nbpITl 10 OOHApPYXKEHHIO JCUCTBUSI CUI

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AMMOJEMCTBHUE TEJI

31 MexaHnnueckoe JIBUKEHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE JIBUKEHUE
H#HParfH##CKOpOCTb. Cpennsis CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBW)KE€HUHU. Pacuér myTu u BpeMeHu
JBYKEHUS
SIBnenue uHepuuu. 3akoH HMHepHuH. B3aumopeiictBue
3.3 TEJI KaK IPUYMHA U3MEHEHUS CKOPOCTH JBM)KEHUS TEl.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Parf## InotHocTs BemecTBa. CBSA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €JMHMIIE 00bEMA BEIIeCTBA
3.5 Cuna Kak XapakTepHUCTHUKa B3aUMOJCHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia Tsbkectd. Cuia TSKECTH Ha
' Ipyrux mianerax. Bec tema. HeBecomocTts
38 Cuna Tpenusi. TpeHHUE CKOJBKEHHS U TPEHUE TMOKOS.
' Tpenue B npuposie ¥ TEXHUKE
39 CroxeHue Cuj, HalpaBICHHBIX IO OJHOW NPSIMOM.
' PaBHozelicTByIOIIAs CUIT
3.10 [IpakTuyeckue paboThI:




OnpeneneHne CKOPOCTH PABHOMEPHOTO  JABM)KCHHUS
(mapuika B OKUAKOCTH, MOJEIU  DIEKTPUIECKOTO
aBTomMoOmIIA U Tak jainee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIb)KEHHS Opycka WIM IIapukKa T0
HaKJIOHHOM  IuiockocTH. OrmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (aegopManuu) mpy>KHUHBI OT
MPWIOKEHHON  cuiibl.  OMBITBI, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTh CHJIbI TPEHHSI CKOJIbKEHHsI OT Beca Teja U

XapaKTepa COIMPHUKaCaArOMUXCs HOBerHOCTeﬁ

duznyeckue SIBICHUA B npupoac: mNpuMeEpbl ABUXKCHUA C

311 Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW U HEXHBOI MPUpPOJIE,
JIWCTBHE CHITBI TPEHUS B IIPHPOJIE I TEXHUKE
3.12 TexHnueckue ycTpoiicTBa: JMHAMOMETP, HOAIUITHUKY

JIABJIEHUE TBEP/IBIX TEJL, )KUJIKOCTEI U TA30B

41

Hasnenue tBEporo tena. CrnocoObl YMEHBLICHHUS U

YBCIIMUYCHUA OaBJICHUA

4.2

I[aBJ'IeHI/IC rasza. 3aBUCUMOCTh JaBJICHHA ra3a OoT O6’LéMa,

TeMIIepaTypbl

4.3

Hepezl;aqa JaBJICHUA TBépI[I)IMI/I TCJIaMH, XUIKOCTAMHU U

razamu. 3akoH Ilackans. [IneBMaTuyeckue MalIuHbI

44

3aBUCUMOCTh  JaBIEHHSI JKUAKOCTH OT  TIyOHHBI.
IMunpocratuueckuii mapagokc. CooOmIarmuecs Cocyabl.

FI/IILpaBJ'II/ILIeCKI/Ie MCEXaHU3MBbI

4.5

Atmocdepa 3emnn u atMmocdepHoe nasieHue. [IpuunHbl
CYIIIECTBOBAHMUS BO3AYIIHOW o00omouku 3emid. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT

BBICOTEI HAA YPOBHEM MOPA

4.6

W3mepenue atmocdeproro npasineHus. [Ipubopsl mms

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JleficTBHE XKUIKOCTH M ra3a Ha MOTPYKEHHOE B HMX
Teno. BeltankuBaromas (apxuMenoBa) cuila. 3aKOH

Apxumena

4.8

[InaBanue ten. BosgyxomnaBanue




49

[IpakTrueckue pabOTHI:

UccnenoBanne 3aBHCUMOCTM Beca Tejla B BOJIE OT
o0béMa TOTPYKEHHOH B IKHIKOCTb YacTH Tela.
OnpeneneHre BHITAIKMBAIOIIEH CUJIbI, TEUCTBYIOIIECH HA
Teno, MOorpyxEéHHoe B  JkujakocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHUJIbI, JIEUCTBYIOILIECH
Ha TEIO B JKUJAKOCTH, OT Macchl Tela. OIEITHI,
JIEMOHCTPUPYIOIIHUE  3aBUCUMOCTh  BBITAIKHBAIOILCH
CHJIBI, JICUCTBYIOIIEH Ha TENO B KHIKOCTH, OT 00bEMa
MOTrpYy>KEHHOW B JKMJIKOCTh YAaCTH Te€jla U OT IUIOTHOCTH
JKHIKOCTH. Koucrpyupoanue apeoMerpa 1 R0
KOHCTPYMpPOBAaHHUE  JIOAKM U  ompenereHue  eé

l"py3OHO,I[’béMHOCTI/I

4.10

du3nyeckue SABJICHUA B IIpUpOAC: BJIMSAHHUEC
aTMocq)epHoro JaBJICHU Ha p970:10) OpraHu3m, IJIaBaHUC

pBIO

411

Texnudeckue ycTpoWCTBa: COOOMIAIOIINECS COCY.BL,
YCTPOMCTBO  BOJONPOBOJA, TMIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAacoc,

apeomeTp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOIIIHOCTh
53 [IpocThie  MexaHU3MBI:  phluar, OJIOK, HaKJIOHHAS
' MJI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHeHne npaBuiia paBHOBECHS phluara K OJIOKy
«3omotoe  mpaBwio»  MexaHukd.  Koaddunuent
5.5 TOJIE3HOTO JEeNCTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuumanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sHeprus
- [lonnas MexaHuueckas HHEprus. 3aKOH U3MEHEHHUS WU
' COXpaHEHUs MEXaHUYECKOH SHEePrun
5.9 [IpakTrueckue pabOTHI:




##Par###Onpenenenne  pabOThl CHIIBI TPEHUS TIPH
PaBHOMCPHOM JBWIKCHUM TCJIa II0 I‘OpI/I3OHTaJIBHOI>'I
oBepXHOCTU.  MccnenoBanue  ycioBHH — PAaBHOBECHS
ppruara. Msmepenne KIIJI HakJIOHHOW IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXAHUYECKOM SHEPTUu

duznyeckue SIBICHUS B npupoac: pblHaru B TCIIC

5.10
YeJI0BEKa
TexHuueckue ycCTpolcTBa: pplyar, HOJIBWXKHBIA U
5.11 HETIOJBMKHBIN OJIOKW, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTBHI COiePKAHUSA
paszeJa 3J1eMEeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KHUHETUYECKON
6.1 TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mepsl
' MoJieKyl.  OmbITBI, MOATBEP)KAAIOIIMNE  OCHOBHBIE
MI0JIO’KEHHU S MOJIEKYJIIPHOKMHETUYECKOM TeOpHH
Mopenn  TBEpHOrO,  KHMJIKOTO W razoo0pa3HOro
6.2 cocTosHU# BemiecTBa. Kpucramanueckue U amop(HbIe
Tena
OOBbsicHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TEI
6 6.3 Ha OCHOBE TOJIOXKEHUH MOJEKYISIPHOKMHETUYECKON
TEOPHUH
6.4 CMauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHNe U CKaTHE
66 Temneparypa. CBs3p TeMmMmepaTypsl CO CKOpPOCTBIO
' TEIUIOBOTO IBUKEHUS YaCTHIL
6.7 Buytpennss sHeprus. CriocoObl H3MEHEHUS! BHYTPEHHEH
' SHEPTUU: TEIUIoNepeiada U COBEpIICHNE pabOThI




6.8

Buzapl Temionepenayu: TEImIOnNpoOBOAHOCTh, KOHBEKIMS,

W3JIyYEHUE
KomnuectBo  TemnoTel.  YIelbHas  TEIUIOEMKOCTH
6.9
BEIIIECTBA
TerumooOMeH U TEMIOBOE paBHOBECHE. Y PaBHEHHE
6.10
TEIIOBOro OajlaHca
611 [InaBnenue u oTBEpACBAHNE KPUCTAIUIMYECKUX BEIIECTB.
. YV aenpHas TEII0Ta IUIABICHUS
[lapooOpazoBanne 1  KoHaeHcauus.  VcnapeHnwue.
6.12 Kurienne.  VYnienpHas — Temora  mapooOpa3oBaHUsI.
. 3aBHCHUMOCTh TEMIIEPATypbl KUIMEHUSI OT aTMOC(EpHOTro
JTaBJICHUSA
6.13 BrnaxnocTs Bo3myxa
6.14 DHeprus TOIINBA. Y JelibHas TEIIOTa CrOpaHus
[Mpunnuner  pabotel  TeroBbix — aurateneit  KIIJ
6.15 TEIUIOBOr0 JBHUTaTelis. TeIlIoBble ABHUTATSIH M 3alluTa
OKPY’KaloIlen Cpeibl
3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUHU B TEIUIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OnbITH o 00HapYKEHUIO JICHCTBUS Win
MOJIEKYJISIPHOT'O IPUTSKEHUS.
OmnbITBI TIO BBIPAIMIUBAHUIO KPUCTALIOB TOBAPEHHON
COJIM WJIM caxapa.
OMnbITEI IO HAOJIOICHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
6.17 JKUAJIKOCTEN U TBEPIBIX TEIL.

Omnpenenenue AaBleHus BO3AyXa B OaJIJIOHE MIMPHIIA.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJICHUS
BO3/IyXa OT €ro 00bEMa U HArpeBaHUS HIIM OXJIAXKICHUSI.
[IpoBepka TUNOTE3BI JMHEWHOW 3aBUCUMOCTH JUJIMHBI

CTOJIOMKA JKHJIKOCTH B TE€PMOMETPHUUYECKOH TpPyOKe OT




TEMIIEPATYPBI.

HaGnronenne m3aMeHeHHs BHYTPEHHEHW SHEpruu Teja B

pe3yibTare Terionepeaayu U paboThl BHEIIHUX CHUIL
HccnenoBanue sABICHUS TEMJI000MEHa ITPU CMEIIMBAaHUU
XOJIOAHOU U ropsiueil BOABI.

OnpenencHue  KOIUYECTBA  TEIUIOTHI, IOJIY4YEHHOTO
BOJIOM NpU TEII00OMEHE C HarpeTbiM METAUINYECKUM
LWJIVHIPOM.

OnpezneneHue yaesbHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHus.

OnpeneneHue OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Onpez[eneHHe y,Z[CHLHOﬁ TCIIIIOTHI IIJIaBJICHUA JIbA.

6.18

dusnueckue SBICHHS B TPUPOZAC: IMOBEPXHOCTHOE
HATSOKCHUC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
KpHUCTaUTBI B Tipupoae, m3nydeHne CoiHIa, 3aMep3aHne
BOZI0EMOB, MOPCKHE OpHr3bI; 00pa30BaHUE POCHI, TYMaHa,

HHEs, CHETA.

6.19

TexHudyeckne  yCTpOMCTBA:  KalWJUIAPBL, MPHUMEPHI
WCIIOJIB30BAaHUs KPHUCTAIJIOB, JKHJKOCTHBIA TEPMOMETP,
JaTYUK TEMIEPATypbl, TEPMOC, CHUCTEMA OTOILIECHUSA
JIOMOB, THTPOMETpPHI, ICUXPOMETp, NapoBas TypOuHa,

ABUTAaTCI]Ib BHYTPCHHETO CI'OPAHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuzanus Tei. /[Ba poaa aJIeKTpuUYeCcKUX 3apsioB
B3auMonelictBue 3apsbkeHHBIX Tel.  3akoH  KyioHa

7.2 (3aBHCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TN OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXY TE€JIaMH)
Onextpudeckoe nosie. Hanmpspk€HHOCTh 271€KTPUYECKOro

7.3 nosist. [IpuHOMI Cynepro3uiuu 3JIEKTPUYECKUX MOJIEH

(Ha KaYECTBEHHOM ypPOBHE)




Hocutenun snekTpuueckux 3apsiioB.  DJIEeMEHTapHBIN

74 anekTpuueckuit 3apsa. Crpoenue aroma. [IpoBogHuku u

JIUAJIEKTPUKH
7.5 3aK0OH COXpaHEHUs IEKTPUUECKOTO 3apsia

ONIEKTpUYECKUI  TOK.  YCIOBUS  CYHIECTBOBAaHMUS
7.6

ANEKTPUIECKOTO TOKa. ICTOYHUKH ITOCTOSTHHOTO TOKa

JericTBust AIEKTPUUYECKOTO TOKa (TeroBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUUYECKUl TOK B

JKMAKOCTAX M ra3ax

Onektpuyeckass 1enb. Cuna Toka.  DIJIEKTPUUECKOE
7.8

HaIpsDKCHUE

9 CormpoTuBieHne MPOBOJIHHKA. VY nenbHOE

7.

CONPOTHUBIICHUE BEIICCTBA
7.10 3akon Oma i yd9acTKa enu

[locnenoBarenbHOE ¥ MapalielbHOE  COCTUHEHUE
711

MTPOBOJHUKOB

PaGota w MOIIHOCTH JJIEKTPHUUECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenna
213 OneKTpuueckue Ienu U TMOTPEOUTENN 3IIEKTPUYECKON

sHepruu B ObITy. KopoTkoe 3ambikaHue

ITocTrostHaBIe MarauThl. B3amMoaeicTBHE MOCTOSHHBIX
7.14

MAarHuTOB

MarautHoe 1ojie. MarHuTHoe Toie 3eMIM M €ro
7.15

3HAUCHHE IS )KU3HHU Ha 3eMiie

OnbiT Dpcrena. MarHuTHOE MOJI€ NEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHue 3IeKTPOMAarHUTOB B TEXHUKE

JlelicTBe MarHMUTHOrO TOJIE Ha MPOBOJHUK C TOKOM.

DNIEeKTPOABUTATENb MOCTOSSHHOTO TOKa. Mcrnonb3oBaHue
7.17

AJIEKTPOJIBUraTeIel B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOpTE




Onbitel @apazned.  SBieHue  3IEKTPOMarHUTHOMN

7.18
uaaykuuu. Ipasumno Jlenna
OnektporeHepatop. CiocoObl  MOTydeHUs

7.19 ANEKTPUYECKOU SHEPrUMu. DNEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX JHEPTUU

7.20 [TpakTrueckue pabOTHI;




OnbITh IO HAOJIIOACHUIO SJICKTPU3ALUH TEJT HHAYKIUCH
Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanne JEMCTBHS  DIIEKTPUYECKOrO OIS  HA
MIPOBOJIHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOTHl SIEKTPUYCCKON IIeTH
IIOCTOSIHHOT'O TOKa.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONPOTHUBJICHUS PE3UCTOPA U HAIPSIKEHUS
Ha Pe3ucTope.

OnbITHI, JIEMOHCTPHUPYIOILINE 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA OT €ro
JUTMHBI, [JI0IAI1 ONEPEYHOr0 CEUCHHS U MaTepHalla.
[IpoBepka mpaBuiia CIOXKEHHS  HANpPSHKEHUH IpU
[IOCJIEZIOBATEIbHOM ~ COEIMHEHHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CWJIbl TOKa MpPU HapauieIbHOM
coequHeHUH  pe3uctopoB.  Ompenenenue  paboOThI
NIEKTPUYECKOTO TOKA, HIYLIEr0 4Yepe3 Ppe3ucCTop.
OnpeneneHue  MOUIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucrope. MccienoBanne 3aBUCHMOCTH
CWJIBI TOKA, MIYILIETO 4YepE3 JAMIIOUKY, OT HaIpsKEHUs
Ha Hell. Onpenenenue KIIJI varpeBarens. MccienoBanue
MarHMUTHOTO B3aUMOJICHCTBUS TOCTOSHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB IIPU
uxX oO0beAMHEHMM | pasjeneHuu. McciegoBaHue
JENCTBUS NIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl,  JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBlIeHMs ToKa B Karymke. M3ydeHue
JENCTBUSI MarHUTHOIO TOJS Ha NPOBOJHUK C TOKOM.
KoncrpyupoBanue u U3yueHHe paboThI

BJIEKTPOJIBUTATEIIS. Hsmepenue KITL




AIEKTPOJIBUTaTEILHOMN YCTaHOBKH. OnbIThI o
HCCJICIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON WHIYKIIHH:
UCCJIEIOBAaHNE HW3MEHEHUU 3HAYEHUS M HaIpaBJICHUS

WHIYKIIMOHHOI'O TOKa

7.21

dusnyeckue SABJICHUS B MPHUPOJAE: DIEKTPUUECKHE
SBICHUS B  arMocdepe,  AJIEKTPHUECTBO  IKUBBIX
OpPraHu3MOB, MarHUTHOE ToJIe 3eMJIH, Iperd IMOIOCOoB,
POJIb MarHUTHOTO MOJIS IS )KU3HU Ha 3eMile, MOJIIPHOE

CHUSHUEC

7.22

TexHuYecKknue YCTPOWCTBA: DIIEKTPOCKOI, aMIIePMETP,
BOJIETMETp, PEOCTAT, CYETUYUK DIICKTPUICCKOU DHEPTHUH,
AIIEKTPOOCBETUTENIbHBIC  MPHOOPBI,  HarpeBaTebHbIC
ANEKTPOTIPUOOPHI (mpumepsl), AIICKTPUUYECKUE
NPEOXPAHUTENH, DJICKTPOMArHUT, 3JIEKTPOJBUTATEIh

MMOCTOAHHOI'O TOKA, TCHCPATOP MMOCTOAHHOI'O TOKaA

9 KJIACC
Kon
Kop anementa IIpoBepsieMble AIEMEHTBI CONEPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
81 Mexannueckoe  BukeHue. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXaHUYECKOTO ABHIKEHHS
8.3 PaBHOMEpHOE IPSIMOIMHEIHOE JIBIKEHIE
HepaBHomepHoe mpsiMonuHeiiHoe nBuxkeHue. CpemaHsis
8 8.4 U MTHOBEHHAsl CKOPOCTb Te€la IPU HEPAaBHOMEPHOM
JBU)KEHUU
35 Yckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
' JBIOKEHUE
8.6 CBobOoxHoe nanenne. OnerTel [amuies
87 PaBHOMepHOE nBHKEHHE MO OKpyXHOCTH. llepnon m

qacTtoTa O6paH_IeHI/IH. Jluneiinas u yrijioBast CKOpPOCTH.




LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertwnii 3akon HetoToHa
8.11 [TpuHIIUIT CYyTIepIO3ULIUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHJa TPEHHUS CKOJIBKEHHUS, CHJIa TPEHHS
' IIOKOS, IPYTHe BUJIbI TPEHHUSI
814 Cuma TSDKECTM W 3aKOH BCEMHPHOTO  TSATOTEHHSL.
' YckopeHnue cBOOOTHOTO MaICHUs
815 Ipwxenne  mmaHer  Bokpyr  Comnua.  Ilepas
' KOCMMYECKasi CKOpocTb. HeBecoMOCTh U Iieperpys3ku
PaBHOBecue MaTepuaIbHOM TOYKU. AOCOIIOTHO TBEPIOE
8.16
TEJo
817 PaBHoBecue TBEPIOro Tenma ¢ 3aKPEIUIEHHOM OCBIO
' BpaieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. U3menenne umnyibca. VIMIynsce cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBHXKEHHE
8.21 Mexanudeckas paboTa U MOITHOCTh
8.92 Pabora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUH U PabOTHI
83 [loTteHnmansHass  JHEPrUs  TeNa, TOMHATOTO  Ha
' MOBEPXHOCTBIO 3eMIIH
8.24 [ToTeHnnManbpHas SHEPrUs CKATOU MPY>KUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
DHEPTUH
8.26 3aKOH COXPaHEHUs MEXAaHUYECKOM SHEPTUU
[TpakTdeckue paboTHI:
OrnpesiesieHne CpeTHE CKOPOCTH CKOJBXKEHUs Opycka
8.27 WIA JBIKEHHsS IIapuKa 0 HAKIOHHOM IJIOCKOCTH.

OHpCI[eHeHI/IC YCKOpPCHUA TCJjIa NPpU PABHOYCKOPCHHOM

JABWXKECHUU 110 HAKJIOHHOM INIOCKOCTH.




HccnenoBaHnue 3aBUCHMOCTH IIyTM OT BPEMEHHM IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualabHON CKOPOCTH.
[TpoBepka rumore3pl: €ciu IpPU PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HavaJbHOW CKOPOCTH ITYyTH OTHOCSTCS
KaKk psAA  HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCMOCTH CHUJIbI TPEHUSI CKOJIb)KEHUS
OT CWIbl HOPMaJbHOro JaBieHus. OmnpeneneHue
ko3pduureHTa TpeHus ckoiabxeHus. OmnpeneneHue
KECTKOCTU TpYyXKuHbL. OrnpeneneHue padOThl CHIIbI
TPEHUs TpU PABHOMEPHOM JIBWXKEHMHM Tella IO
TOpPU30HTAIBFHON TOBepxHOCTH. OrmpeneneHne padboThI
CWJIBI  YOPYrocTM  Npu  HoabéMe  rpy3a ¢
UCIIOJIb30BAHUEM  HENOJBM)KHOTO M IOJBUKHOIO

0JIOKOB

duzndeckue SABICHUS B Ipupoac: MPUINBLI U OTJIUBEIL,

8.28 nBikeHne Tutaner CONHEYHOW CHCTEMBI, PEaKTHBHOE
JBUKEHHE KUBBIX OPTaHU3MOB
8.0 TexHuueckne  yCTpOHCTBAa:  CHOUAOMETP,  JaTYUKHU

MMOJIOKCHUA, paCCTOAHUA U YCKOPCHUS, PAKCTBL

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

KonebarenbHoe JABUKCHUC. OcHOBHBIE XapaKTECPpUCTUKHA

o1 KOJIeOaHUI: IEPHO/I, 4YacTOTa, AMILTUTY/Ia
9.2 MaremaTnueckuii u IIPYKUHHBINA MasTHUKH.
' [IpeBpatieHue sHEPTrUY MpHU KojedaTeTbHOM JIBUKEHUU
9.3 3aryxatomue kojeOaHus. BbIHYyXIeHHbIE KOIeOaHUs.
' Pe3onanc
Mexannyeckre BoaHbL. CBONCTBA MEXaHUYECKHUX BOJIH.
9.4 IIpononpHElEe M NONEpeYHbIE BOJHBL. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacnpocTpaHEHUs. MexaHuYeCKUe BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKHE BOJIHBI
9.5 3Byk. ' pomkocCTh 1 BbIcOTa 3ByKa. OTpaxkeHHE 3ByKa
9.6 WNudpa3ByK U yIbTpa3zByk




9.7

[TpakTuyeckue paboThI:

Omnpenenenrie  4acToThl W HepHoAa  KojeOaHWH

MaTeMaTHYEeCKOTO MasgTHHKA.
OmnpeznerneHne 4acTOTBl M Mepuoia  KoJieOaHUM
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TMepuoja  KoseOaHMi
MOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Nepuoja  KoseOaHMiA
MPY>KHHHOTO MasTHHKa OT Macchl rpysa. l[IpoBepka
HE3aBUCHUMOCTH nepuoja Konebanui rpysa,
MOJABEIICHHOTO K HUTH, OT MAacChl Ipy3a M >KECTKOCTH

MIPY>XUHBI. I/I3MepeHHe YCKOpPCHUA CBO6OI[HOFO naacHusA

9.8

Pu3nyecKue SABJICHHUS B IIPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJIHBI,

OyHaMH, 5XO

9.9

Texnuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJIb30BaAHUC

YIIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE TIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

3J'IeKTp0Mal"HI/ITHOG IIOJIC. 9HCKTpOMaFHI/ITHHe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas npuponaa cBeta. CKOpOCTh CBeTa.
. BonHoBBIE cBOMICTBA CBETA
10 [IpakTuueckue paboThI:
10.4 W3ydenue CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH  C
MTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Ousnyeckne SBICHHS B TIPUPOJE: OHOIIOTHYECKOE
10.5 JelcTBre BUJMMOTO, YABTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3Ty4YEHU I
106 Texuuueckue yCTpOCTBa: UCTIONIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJH JUISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBera. Mictounuku cBera




11.2

IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA

1 Ortpaxenue cBera. [lnockoe 3epkano. 3aKOH OTPaKEHUS
11.3
CcBeTa
114 [Ipenomnenune cBera. 3akoH IPEIOMIICHUS CBETa.
' [TostHOE BHYTpEHHEE OTPAKEHUE CBETA
115 JInnza. Xop jiyyei B muH3e
116 Ontrueckast cuctema (oToanmapara, MUKPOCKONA W
' TeJecKona
117 ['ma3 xak onTuueckas cucreMa. bimzopykocts
' JATbHO30PKOCTh
118 Pasnoxxenue Oenoro csera B criektp. OnbiTel HploTOHA.
' CrnosxeHue CrieKTpaibHBIX IBETOB. J{ucnepcus cBeta
[TpakTrueckue paboTHI:
HccnenoBanue  3aBUCUMOCTH ~ yIjla  OTPaXEHHUSA
CBETOBOTO Jy4a OT yIJa MaJIeHusl.
N3ydyeHne XxapakTepUCTHK H300pakeHUsl INpeaMeTra B
IUIOCKOM 3€pKalie.
HccnenoBanne  3aBUCHUMOCTH  yrja  IPEJIOMIICHUS
CBETOBOIO JIy4ya OT yIjla MaJeHHs Ha TPaHULIE «BO3IYX —
11.9 CTEKJION.
[TonyueHne u300pakeHUN C TMOMOILBIO COOMparoIIei
JIMH3BL
Ornpenenenne (POKYCHOTO PACCTOSIHUSI M ONTHYECKOU
CHJIBI COOMPAIOLIEeH JTHH3BI.
OnpITHl MO pa3fOKEHUI0 Oenoro cBera B CHEKTP.
OnbITEl 1O BOCIPHATHIO IIBETAa IPEIMETOB IPH HUX
HaOJII0ICHUH Yepe3 IIBETOBbIE (PHIBTPHI
dusznyeckue sBIeHUs B mpupoje: 3atMenus ConHua u
11.10 JlyHbl, 11BeTa TeN, ONTHUYECKHE SIBIICHUS B atMmocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
1111 TexHuueckne YCTpOICTBa: OUKH, IIEPUCKOII,

doroanmnapar, ONTHYECKHE CBETOBO/IbI

KBAHTOBBIE ABJIEHUA




Onbitel Pesepdopna m mranerapHas MoOJenb aToMa.

12.1
Mopens aToma bopa
12
12 Hcnyckanve M INOIVIOIIEHHE cBeTa aToOMOM. KBaHTBI.
' JIuHeityaTpie CIeKTPhI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
124 Crpoenne aromHoro sapa. Hyknonnas wmogpens
' aTOMHOTO sapa. M3oTorsl
195 PannoaktuBHble mnpeBpauienus. llepuon monypacnana
' ATOMHBIX S7Ep
128 SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsilOBOrO U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHbIX siep. CBsI3b MacChl U SHEPTHU
128 Peakuuu cuHTe3a u nenenus suep. Mcrounuku sHeprun
' CounHua u 3BE311
129 Snepnas  sHepretuka. JlelicTBME  palMOAKTHBHBIX
' U3ITy4eHUI Ha )KUBbIE OPTaHU3MBI
[TpakTyeckue paboThI:
HaOmroneHne CIUIOIIHBIX W JIMHEHYATBIX  CIIEKTPOB
12.10 U3ITyYECHHUS.
HccnenoBanue TPeKOB: U3MEPEHHUE DHEPIHMM YaCTUIIBI
10 TOPMO3HOMY ITyTH (110 oTorpadusm).
W3mepenne paanoakTUBHOTO GpoHa
@usznueckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIy4eHUE NPUPOIAHBIX MHHEPAJIOB,
JENCTBUE pAAMOAKTUBHBIX M3JIYYEHHH Ha OpraHU3M
4eJioBeKa
1919 TexHuueckne YCTpOICTBa: CIEKTPOCKOII,

VHIUBUYAIbHBIN 103UMETP, Kamepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMS K NIPeIMETHBIM pe3yJibTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAYYHOHM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX MPEICTABICHUI O 3aKOHOMEPHOW CBSA3U
U TI03HABa€MOCTH SBJICHMHM NPUPOJBL, O pOJU SKCIEPUMEHTA B
busuke, o cucremooOpaszyromeii ponu (GU3MKK B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHMKHM M TEXHOJIOTUH, 00 3BOJIOLUU
bu3NYeCKUX 3HAHUN U UX POJIU B IEIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCUHCKUX U 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOT U

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TOJIE), O JABUKCHUU Kak
crocobe CyIIecTBOBaHUs MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHS BEILECTBa, O (PU3MUECKON CYIIHOCTH SIBICHUI HpPHUPOJIbI
(MEXaHWYEeCKHUX, TEIJIOBBIX, D3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3InydaTh SBJICHUS 10 OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JJaHHOE (PU3UYECKOE SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalolleM MHpE, BBIIEISS MX CYIIECTBEHHBIE CBOMCTBa

(Mpu3HAKK)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arrmapara U CHMBOJINYCECKOTO
sA3bIKa (1)I/ISI/IKI/I MU HCIIOJIb30BAHUEC HX IJId PCIICHHA y‘~I€6HI)IX 3aaa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/I3I/ILIGCKI/IC SABJICHUA H

MPOIIECCHI, HCTIONB3Ys (yHAaMEHTAIBHBIC U OMITUPUUECKHUE 3aKOHBI

YMeHne onnuceBaTh HN3YUCHHBIC CBOMCTBA TENl U (1)I/ISI/I‘IGCKI/IG SIBJICHHA,

HCIIOJIb3YA (I)I/I3I/IHGCKI/IC BCIINYMHBI

Bianenue ocHOBaMHM METONOB HAy4YHOrO IIO3HAHUS C YUETOM
coOrofieHusI MpaBuiI 0€30MacHOrO Tpynaa: HaOMoIeHHEe (PUINIECKUX
SIBJICHUI

YMCHHUE CaMOCTOATCIBHO CO6I/IpaTL 9KCIICPUMCHTAJILHYIO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYyNOBaHUS MO MHCTPYKLUH, ONHUCHIBATh XOJ
OIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX M3MEPEHUN (PU3NUECKUX BEITUUNH:
yYMEHHE IUJIAHUPOBATh  HM3MEPEHHUs, CaMOCTOSATEIBHO  CcOoOMpaTh
AKCIEPUMEHTAIbHYI0  YCTAHOBKY [0 HMHCTPYKLUH, BBIYHUCIATH
3HA4YEeHUE BEJIMYMHBl ¥ aHAJIW3UPOBAThH IOJIyUYEHHBIE PE3YJbTAThI C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
NPOBEJCHUE  HECJIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCIIE0BaHUM;
CaMOCTOSATEIIFHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  yCTAaHOBKY U
OPOBOANUTH  HCCIEIOBAHME IO  MHCTPYKLUUH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BHJIE TAOIHII U
rpaMKoOB, yUYUTHIBATh [TOTPELIHOCTH, JA€IaTh BBIBOBI 110 pe3yJIbTaTaM

HUCCIICAOBAHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIAOE TENO, MOAEIU CTPOCHHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJIb aTOMHOI'O s1pa) U yMEHHUE INPUMEHATh UX I

00BIACHEHHS (1)I/ISI/I‘ICCKI/IX IIponeccoB

YMeHne oOBACHATh (PU3UUECKHE MPOIECCHl M CBOMCTBA TE, B TOM
Yuclie W B KOHTEKCTE€ CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUYNHHO-CIIEICTBEHHBIE CBS3HU U
CTPOUTBH OOBSICHEHHUE C OMOPOM HA U3YUYEHHBIE CBOWCTBA (PU3UUECKUX

SIBHGHHPJI, (1)I/ISI/I‘~I€CKI/I€ 3aKOHBbI, 3aKOHOMCPHOCTU U MOJC/IN

VYMmeHue pemarb pacuéTHble 3agaud (Ha 0aze 2 — 3 ypaBHeHHM),
UCTONB3ysl 3aKOHbl U (OpMyJbl, CBs3bIBalOIIUE (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpATKOE YCJIOBHE 3a/ayH,
BBISIBIISATh HEAOCTAIOIIUE JaHHBIE, BBHIOMpATh 3aKOHBI U (DOPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs], UCIO0Ib30BaTh CIPAaBOYHbIE JAHHBIE,
IIPOBOAMTH PAcu€Thl W OLIEHUBATh PEATUCTHUYHOCTH IOJYYEHHOTO
3HaYeHUs! (U3NYECKON BEIUYUHBI, YMEHHUE OINpPEAEIATh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCJIIMYHHBEI, HOJIy‘-ICHHOﬁ IpU pCUICHUH 3aJa4n

VYMeHHe XapakTepu3OBaTh IPUHLMIBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPHUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX IPOLIECCOB 10 UX OIUCAHUIO, UCIIOJIb3Ysl 3HAHUSA O

CBOMCTBAaX (DMBMYECKUX SIBICHUM H HEOOXOAUMBbIE (PHU3UUECKHe




3aKOHOMEPHOCTH

10

VYMeHHe UCNONIb30BaTh 3HAHUS O (U3MUCCKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM U1 oOecredeHuss OE30MacHOCTH — TIPH
oOpamieHnn ¢ OBITOBBIMH ~ NpHOOpaMH U TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI M  COOJIONCHHS HOPM
HKOJIOTMYECKOr0 IIOBEICHHUS B OKpYXAIOWIEH cpene; MOHUMAHUE
HEOOXOIMMOCTH TIPHUMEHEHUS TOCTIDKCHHH (M3UKH M TEXHOJIOTHH

JJIA palliOHAJIBHOI'O IIPUPOJO0ITI0JIb30BAHUA

11

OnelT mOMCKa, MpeoOpa3oBaHUsA U MPEACTABICHUS HHPOpMAIUU
(bu3MYECKOT0 CONEpKaHUS C MCHOJIb30BaHUEM HUH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHUBATH JOCTOBEPHOCTh
MOJlyYeHHOW MH(POpPMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JIONIOJTHUTENbHBIX ~ MCTOYHHMKOB,  YMEHHE  HCIOJb30BaTh  IpHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPATypy
(UBUYECKOTO COJEp)KaHMs, CIPABOYHBIC MaTEPHAIbl, PECYpChl CETH
WutepHer; BrnageHue 0a30BbIMH  HaBBIKAMH  MpeoOpa3oBaHUs
uHpopManu HU3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIYI0; yMEHHE
co3laBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOINECHHS Ha

OCHOBC I/IHq)OpMaLII/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe  ABwkeHue. MarepuanbHas —Touka. (Cuctema  OTCuéra.
' OTHOCUTENBHOCTD JBUKCHUS
PaBHOMepHOE u HepaBHOMepHOE ABMKeHUEe. Cpeansis ckopoctb. Dopmyna ajis
1.2 BBIYKCIICHUS CpeHEel ckopocT: v = S/t
PaBHOMEpHOE mpsiIMOSIMHENWHOE ABUXKEHUE. 3aBUCUMOCTb KOOPAMHATHI TEJla OT
BpEMEHH B  Cllydae  paBHOMEPHOrO  MPSMOJUHEHHOrO0  JBUKCHHS:
13 xX(#)=x, +vt
I'padbvkn 3aBUCHMOCTH OT BpEMEHH JUIS TIPOCKIIUU CKOPOCTH, MPOCKIIHH
MEepEeMEIIEHUs], MyTH, KOOPAUHATHI MPU PABHOMEPHOM  MPSMOJIUHEHHOM
JBUKEHUHN
3aBUCUMOCTh KOOpAMHATBhl Tejlda OT BPEMEHM B Cllydae PABHOYCKOPEHHOTO
7
Sy =vy *1+ay* %
MPSIMOJTMHEHHOTO JIBU>KEHUSI:
@opMyInbl I TPOEKIIMU TEPEMEIICHHs], MPOCKIIUA CKOPOCTH W TPOEKIUH
YCKOPEHHS IPH paBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
r2
14 s D=y, t+a,- 2>
U_\_(f) =Up, a1,
a,(f) =canst,
Ulrz - l"}lxz :zarsx
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJisi TPOCKIIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TIEPEMEIEHUs, KOOPAWHATHI TIPU PABHOYCKOPEHHOM
MIPSMOJTMHEHTHOM JIBUKCHHUH
CBoboaHoe maneHue. GopMynbl, OMHUCHIBAIOIIUE CBOOOJHOE MajeHUE Tela IO
15 BepTUKAIN (IBMKEHWE Tella BHMU3 WM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). ['paduku 3aBHCHUMOCTH OT BpEeMEHM Il TPOEKLUUU YCKOPEHUS,

MPOEKIIMH CKOPOCTH M KOOPJAMHATBI HpPU CBOOOAHOM NAJACHUU Tejla IO




BEPTUKAIIN

CkopocTh paBHOMEPHOI'O JIBWJKEHHUS Teja I0 OKpyxkHocTtu. Hampasnenue
CKOPOCTH.

®opmyiia g BBIYMCIEHUS CKOPOCTHM 4Ye€pe3 PaauyC OKPYKHOCTH U TEPHOJ

L= 2R
. T

oOpareHus:

16 LenTpocTtpemurenbHoe  yckopeHue. HampaBineHwe I1EHTPOCTPEMUTEIBHOTO
2
a. = (&
" R
yckopeHus. Dopmyina [uist BBIYUCICHUS YCKOPEHUS:
1
W o= ?

®opmyia, cBsI3bIBarOLIast IEPUOJI U YaCTOTY OOpalleHUs:

Macca. [InotHocTs BemecTa. @opMyina 15l BBIYUCIECHUS ITIOTHOCTH:
1.7 _m

V
18 Cuna — BekTopHas ¢pusndeckas BennynHa. CrokeHue cuil
19 SABnenue unepuuu. [lepsbiii 3akoH HeroToHa
F=m-a
110 Bropoii 3akoH HeroToHa:
' CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CHUJIbI, AEMCTBYIOIEH Ha

TENo

B3aumoneicteue ren. Tpernii 3akoH HerotoHa:
111 Fy 4 =-F

Tpenue nokos u TpeHue ckoybxkeHus. opmyiia 11 BBIYUCIEHUS MOLYJIS CHIIBI
112 TPEHUS CKOJIbKEHHUSL:

F_=u-N
p- M

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YHOpyrou
113 nedpopmaruu (3axoH ['yka):

F=k-Al

My -5

1.14 F=G¢.1 1

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMUPHOI'O TATOTCHUSA: R~




Cuna TspKecTH. Y CKOpeHHe CBOOOIHOTO T/ ICHHS.
dopmyna st BRIYUCIEHUS CHITBI TSHKECTH BOJIHM3H MOBepXHOCTH 3emuu: F = mg.
JBuxenune nnaner Bokpyr Connua. IlepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 nieperpysku

1.15

I/IMHy.]'IBC TE€J1a — BCKTOPpHAas1 (bH3quc1<a}1 BCIIMYMHA.

I/IMHy.]'IBC cucteMsl Ten. M3MeHenne HUMITYJIbCA. I/IMHy.]'IBC CHJIbI

1.16

3akoH COXpPaHCHUA UMITYJIbCA JJIA 3aMKHYTOI\/JI CUCTCMBI TCII:
D=mU, +im, U, =const

PeakTuBHOE ABMIKEHUE

1.17

[4=Fscosal

MexaHuueckas pa60Ta. (DopMyﬂa JJIA BBIYMCIICHHUA pa6OTbI CHIJIBI:

=2
I

MexaHuuyeckasi MOIITHOCTb:

1.18

Kunernueckas u IIOTCHIHAJIbHAA S9HCPI'Us. d)opMyna JJIA BBIYMCIICHHA

HE)E
E, ="

KHHETHYECKOMN SHCPIum:

TeopeMa 0 KHHETHYECKOM OHCPIUHU. cDOpMy.]'IEl JUISL BBIYMCIIEHUS TTOTEHINAIBHOM

=meh
SHEPTUH TeJa, TOAHATOro Haa 3eMIEii:

1.19

kg

MexaHnnyeckast SJHEeprus:
3aKOH COXPAaHEHUs MEXaHNYECKOU sHEprun. Popmyra Uil 3aKOHA COXPaHEHUs
MEXaHMUYECKOH 3HEepIuu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MeEXaHUYECKOW SHEPTUH ITPU HATMYWHN CUJIbI TPEHHUSL.




HpOCTI)IC MEXaHU3MBEI. «30JI0TOE IIpaBHUJIO» MEXAaHUKH.

Peruar. Moment cuiisr: M - FI.

M+ M, +.=0)

YcnoBue paBHOBECHS phlyara:
1.20 . .

[ToaBrxHBIN 1 HemoABMXHBIN 010ku. KIT/I mpocThIx MeXaHU3MOB,

n= Aume&na.a

A‘S&TI:E‘IEEE&H
121 JlaBneHue TBEPIOrO TeEa.
_F
5 P=3-

®dopmyra /Ui BEIUMCICHUS] JaBICHUS TBEPIOTO Tea:

Jasnenue raza. ATMocepHoOe JaBlieHHE.

I'unpocraTudeckoe 1aBaeHUE BHYTPU KUKOCTH.

P=Pgh+Duy,

®dopmya 1Sl BBIYMCIEHUS AaBJICHUS BHYTPH KUAKOCTH:
1.22 3axoH Ilackans. ['mppaBnruecknii mpecc

3akon Apxumena. QPopmyna s ONpPEAETCHUS BBITAIKUBAIOLIEH  CHJIBL,
1.23 . . ) Fap 4

JEMCTBYIOILIEN HA TENO, MOIPYKEHHOE B )KUJKOCTb MJIU T'a3:

VYcnosue nnaBanus tena. [InaBanue cy1oB v BO3ayXoIlIaBaHHUE

MexaHndyeckue KoneOaHMA. AMIUIUTYNA, MEPUOJ M YacToTa KoJieOaHHH.
1.24 1

V= ?

®dopmyia, CBSI3bIBAIONIAs YACTOTY U NEPUO KOTEOaHHIA:
195 MareMaTtnueckuii M IPYKUHHBIA MasTHUKHU. IlpeBpaiieHue osHeprum Inpu

K0J1€0aTeIHbHOM JABIKEHUHU
1.26 3aryxatomue Koiaebanus. BeiHy)aeHHBIC Konebanus. Pe3oHaHc

Mexannueckue BosHBL. [IpojonpHble W nonepedHble BOJHBL. J[JIMHA BOJHBI U
1.27

CKOPOCTb PacIpOCTPAHEHHS BOIHBL j — ;. T




1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha T'PAHULE

nByx cpen. MH(dpa3Byk U yabTpa3ByK

1.29

Ipaxmuueckue pabomoi

W3Mepenue cpeaHel IUIOTHOCTH BEIIECTBA; apXHUMEIOBOM CHJIbI; KECTKOCTH
IPYKUHBL, KO3()(UIIMCHTA TPEHUSA CKOJBKCHHS, paOOTHI CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CPEAHEH CKOPOCTH IBUXKCHUS OpyCKa MO HAKIOHHOW IIOCKOCTH;
YCKOpeHHsT OpycKa NIpH JBM)KEHHH 110 HAKJIOHHOW IUIOCKOCTH; YaCTOThI H
nepuojia KojeOaHWH MAaTEeMAaTHYeCKOro MAasTHHMKA, YacTOThl M IEPHOA
KoJIeOaHMH MPYKUHHOTO MasTHUKA; MOMCHTA CHIIbI, JCHCTBYIOIIErO Ha phIyar;
paboThl CWJIBI YINPYrOCTH TPU TOIBEME Tpy3a C TOMOIIBIO HEMOABIKHOTO
0710Ka; pabOThI CHIIbI YIPYTOCTH MPU MOABEME TPy3a € MOMOIIBIO TOABHKHOTO
0J10Ka.

HccnenoBanue 3aBHCHMOCTH apXHMMEIOBOH CHIIBI OT 00BbEMa MOrpYKEHHON

4aCTu TCJ1a U OT IINIOTHOCTH KHUAKOCTH, HC3aBUCHUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHJIBI

OT MacChI TeJa; CUJIbl TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
pO/ia MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3ZHUKAIOIIEH B MPYXKUHE, OT CTEIEHU
nedopmaluu IpyXKUHBI, YCKOPEHHUsT OpycKa OT yria HaKJIOHA HaIpaBIIsIONICH;
neproja (4acToThl) KoueOaHUl HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpHoaa
KOJIeOaHUN TMPYKMHHOTO MAasATHHKA OT MacChl Tpy3a M KECTKOCTU TMPYKUHBI,
HCCIIeIOBaHNE HE3aBHCUMOCTH TMepHoja KoJeOaHWW HHUTSHOTO MasTHHKAa OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbIyara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPHl ABMKEHHS C Ppa3IMYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOW MPUPOJIE, IEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TNPUIMBBl WU OTJIMBBI, JBWKEHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTHBHOE JIBM)KEHHE JKMBBIX OPraHU3MOB, PbIYaru B TEJI€ YEJIOBEKA, BIMSHUE
aTMOC(epHOro JaBJIEHUS Ha >KMBOH OpraHu3M, IUIaBaHHE pbIO, BOCHPUSATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSICCHUC, ceiicMHU4ecKue BOJIHBI, IYHAMH, 5X0O




Texnuueckue ycmpoﬁcmea.‘ CIIUAOMCTP, AATUYUKU IOJIOXKCHUA, PACCTOAHUA U
YCKOPE€HHA, IOUHAMOMETpP, MNOAIIMIIHKUKH, PAKEThI, pbIyar, HOI[BI/I}KHBII‘/'I u

HGHO[[BI/DKHLII;'I 6HOKI/I, HaKJIOHHAasA IIJIOCKOCTb, HPOCTBIC MCXAaHU3MbI B GBITy,

L3l coo0Iarommecs CoCy/bl, YCTPOHCTBO BOAOIPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMEeTp, 3XOJIOT,
MCIOJIb30BAHUE YIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHHS ~ MOJICKYJIAPHO-KMHETHYECKOH  TEOpUHM  CTPOCHHS

2.1 BemiecTBa. Mozenu TBEPAOTro, KHUAKOTO U ra3000pa3HOro COCTOSHUM BEIECTBa.
Kpucrammueckue u amopdHsie Tena

20 JIBmkenne dactur BemiectBa. CBS3b  CKOPOCTH  JABW)KEHHMS 4YacTUI C

' TemrepaTtypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMaumnBaHUE U KallWJUISIPHBIE SBICHUS

2.4 TemnoBoe pacupeHue u cxaTue

2.5 TemoBoe paBHOBeCHE

’6 Buytpennss sueprus. PaGora m Teronepenada Kak CrnocoObl M3MEHEHHS

' BHYTPEHHEH SHEpPrun

2.7 Buzpl Teronepenaun: TemIONpOBOAHOCTh, KOHBEKIHS, H3TyIEeHHE
HarpeBanme wu oxjaxaenue Ten.  KommyecTBo  TEmnoTel. Y eibHas

28 . O=cm(t,~1)

TETIOEMKOCTb:

29 3aKOH COXpaHEHHs PHEPruU B TEIUIOBBIX IpOLECcCaXx. YpaBHEHHE TEIUIOBOTO
anaHca: G+&+..=0
Hcnapenne u KoHjaeHcauus. M3MeHeHue BHYTpEHHEW SHEpPruM B Ipoliecce

2.10 WCTIapeHUss W KOHJeHcaruu. KureHune IKUIKOCTH. YJIenbHas — TerioTa
napooOpazoBanus: L = Q/m

2.11 BnaxxnocTs Bo3ayxa




2.12

[InaBnenne wu kKpuctaumzanus. V3MeHeHue BHYTPEHHEH SHEpPruM Mpu

.0

m

IIaBJICHUHU U KPUCTAJIM3alHH. YI[CJ'II)Haﬂ TCIIOTA IJIaBJICHUA:

2.13

BHyTpeHHﬂﬂ OHEPIUsA CropaHus TOILIIMBA. yI[e.]'IBHaH TEIIOTA CropaHus TOILUIMBA:

q=Q/m

2.14

[Tpunnume! padots! TemnoBbix apurareneii. KIT/ TerioBoro qeurarens

2.15

IIpakmuyeckue pabomvi

N3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
MacCCbl, B KOTOpPYIO OIIYIICH HaneTI)If/'I HUWJIMHAP, KOJUYCCTBA TCILIOTHI,
OTJAHHOTO0 HArpeThiM LWJIMHAPOM, IOC]E OMYCKaHWsS €ro B BOJY KOMHATHOMN
TEMIICPATYPHhI; OTHOCHUTEIBHON BJIIQXKHOCTH BO311yXa, YIIGJH)HOI\/JI TCIIJIOThI
IUIaBJeHUs JipAa. MccnenoBaHue U3MEHEHMs TeMIepaTypbl BOABI  IIpU
PAa3JIMYHBIX YCJIIOBHAX, SABJICHUA TermiooOMeHa npu CMCHIMBAHHUU XOJIOI[HOI71 n

ropsiueit BOJbI; IPoIecca UCTIAPEHUS

2.16

Qu3zuyeckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSHKEHHUE U KamWUISIPHBIC
SIBJIGHUSI B TIPUPOJIE, KPUCTAUIBI B Mpupoje, u3nydenne CoiHIla, 3aMep3aHue

BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa

2.17

Texnuueckue ycmporcmea: KaluUIAPbl, IPAMEPBI UCIOJIb30BAHNSA KPUCTAIIIOB,
KUIKOCTHBIM TEPMOMETp, AATUUK TEMIEPaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOuHa, JBUTaTelb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/I38.I_II/I$I TCII. I[Ba BHU/JA SJICKTPUYCCKUX 3apsa10B

3.2

BsaumopeiictBue 3apskeHHBIX Tell. 3akoH Kyrona

3.3

3akoH COXPAHCHUS IJICKTPHUICCKOIO 3apdaaa

3.4

3J'IeI(TpI/IqCCKOC II0JIC. HaHpH)KéHHOCTL QJICKTPUYCCKOIr'0  IOJIA. HpI/IHI_[I/IH

CYNCPIO3NIHHU IJICKTPUICCKUX moJiei (Ha Kau€CTBCHHOM ypOBHe)




Hocurenn onexrpuueckux 3apsnoB. JIeicTBHE 3IIEKTPUYECKOrO IOJIA  HA

32 ANeKTpUUecKue 3apspl. [[pOBOTHUKY U AUAIEKTPUKHI
36 [TocTosHHBIN 37eKTpUYECKHUl TOK. [elCcTBUS 3eKTpruueckoro Toka. Cuia Toka.
' Hanpsoxenue. | =g/t, U = A/q
37 DIEKTPUUYECKOE COMTPOTUBIICHHUE. Y IETbHOE AJIEKTPUUECKOE COMTPOTUBIICHHE:
' R=pl/S
3.8 3akon Oma 151 ydacTka snekTpudeckoit menu: | = U/R
[TocnenoBarenbHOE COEUHEHNE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapamnenpHOE coeqMHEHNE TPOBOJHUKOB PABHOTO COIPOTHUBIICHUS:
U=U;I=I+I; R:%
CwMmelaHHble COEIMHEHHSI IPOBOIHUKOB
3.10 Pabota 1 MmoutHOCTE 35ekTpuueckoro Toka. A = Ult, P = Ul
3.11 O=I"-R-t
3akoH Jxxoyns — Jlenna: =
319 OmeiT Opcrena. MarHutHOE MOJE TPSIMOTO MPOBOJHHUKA C TOKOM. JluHUM
' MarHUTHON UHTyKITUH
313 MarautHoe 1oJie TOCTOSHHOTO MarHuTta. B3aumoJelcTBUE TMOCTOSIHHBIX
' MarHuToOB
3.14 JleficTBHE MarHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM
3.15 OnsiTel @apanes. SABneHue aniekTpoMarauTHoM nHAyKunu. [Ipasuno Jlenna
Ilpakmuueckue pabomwi
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; PAOOTHI SJIEKTPUUECKOTO TOKA.
UccnegoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE
316 (pe3ucTophbl, TaMIIOYKa), OT HAMPSDKEHUS HAa KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH

CONMPOTUBJICHHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAAN €TO HOICPCUYHOIO0 CCUCHUA U
YACIBHOTO COIIPOTUBJICHUS.

HpOBCpKa npaBujia Ui SJICKTPUUCCKOT'O HAIIPAKCHHA IIPU TTOCICAOBATCIIBHOM
COCAMHCHNHN IIPOBOJHUKOB; IIpaBUJIa OJId CHJIBI OJJCKTPUYCCKOr0 TOKa IIpH

napajijieJibHOM COCIUHCHUU ITPOBOJIHUKOB (pC3I/ICTOpBI n naMnqua)




Quzuyeckue a6leHUs 8 Npupode: BICKTPUUYECKUE SBICHUS B armocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MArHUTHOE I0Jie 3eMIIH, Apel( MOIOCOB,
POJIb MAarHUTHOTO TOJIS JJ1s1 JKU3HU Ha 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: SIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, pPEocTarT,
CUCTYMK  DJICKTPUYECKOW  OJHEPTUH,  DJICKTPOOCBETHUTENBHBIE  HPHOOPHI,
3.18 HarpeBaTelbHbIE 3EKTPOIPUOOPEI (mpumepsl), IIEKTPUYECKUE
NPEAOXPAHUTENH, DICKTPOMAarHUT, JIJIEKTPOJBUTATEIb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKa
3.19 DnekTpoMarauTHbIC BOJHEI. LlIkasa 31eKTpOMarHuTHBIX BOJH
3.20 JlygeBas Mmozenb cBeTa. [IpsMonuHeitHOe paciipocTpaHEeHHEe CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaino
3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus ceera
394 JIunza. Xox mydeit B nuH3e. DoKycHOe paccTostHMEe JHMH3BL. OnTHYeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak onTryeckas cuctema. Onrudeckue mprudopsl
Ipaxmuyeckue pabomoi
##HPar#H##l13Mepenue onTUYECKOM CHIIbI coOMparoleil JHMH3BL, (OKYCHOTO
paccTostHUsI COOMPAIONIEH JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB MPEAMETa U
M300pakeHus], KOTAa MpeiMeT PAcHoJokKeH B JBOWHOM (oOKyce), MmokazaTemns
3.26 MIPEIOMJIEHHUS CTEKJIA.
#H##HPar#t#llccnienoBanue cBoiicTBa M300pa)keHMsI, MOJYYEHHOTO C IOMOIIbIO
coOuparomiel JMH3bI;, U3MEHEHUs (POKYCHOTO pPACCTOSHUS JIBYX CIOMXEHHBIX
JIMH3; 3aBUCHUMOCTH yIJja IMPeJOMJIeHHsS CBETOBOIO Jiyya OT yIyla MaJeHUs Ha
IpaHMIIe «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3atmenuss Comnna u JlyHbl, 1Bera Ted,
' ONTUYECKUE sIBIeHUS B aTMochepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.8 Texnuueckue ycmpoticmeéa: OYKH, TIEpHCKOIN, (oToarmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBLBGIE SABJIEHUA
A1 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMmma-uznydenus. Peakuuu anbda-u Oera-

pacmana




4.2

Omnsitel Pe3epdopaa o paccesnuto anbda-uactuil. [InanerapHas Mmojens atoma

4.3 CocraB aromMHOTO siipa. M3oTormsr

4.4 [Tepuon monypacnana aTOMHBIX sLIEp

4.5 SnepHbie peaky. 3aKOHBI COXPaHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEI
Qusuueckue A6leHUs 6 npupooe: eCTECTBEHHBIH PaTUOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaIMOaKTUBHOE W3Iy4YeHHE NPUPOTHBIX MHHEpPAJIOB,
JeiCTBHE PaIMOAKTUBHBIX U3TYYSHHUI HA OPraHU3M YeIoBeKa

47 Texuuueckue ycmpoticmea. CIEKTPOCKOI, HHANBUAYAIbHBIN T03UMETp, Kamepa

BI/IJII)COHa, AACPHAaA SHCPIreTUKa




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET
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