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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJI€Ha HAa OCHOBE TMOJOXKEHUN M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMmbl, MPEJICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroMm (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

ConepxaHue mnporpamMMmbl IO (U3MKE HampaBieHO Ha (opMmHupoBaHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCSI U OPraHU3alMI0 HU3YUYEHUS
GuU3MKM Ha NEATebHOCTHOM OCHOBe. B mporpamme mo (usuke yduThIBAIOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peammszanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0yueHus], a TaKxkKe
MEXIIPEJMETHBIE CBSI3M €CTECTBEHHOHAYYHbIX YYE€OHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o (pu3MKe yCTaHaBIMBAET PACIPECICHHE YUeOHOro MaTepraa
1o rojgam oOyueHus (1o Kjiaccam), MpejJiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
M3y4EHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS INPEAMETHOTO COJAEP)KAHUSA U
y4€TE BO3PACTHBIX OCOOCHHOCTEHM 00yJaroIuXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ UENbIO OKa3aHUS METOAMYECKOMN
MOMOIIM YYUTENIIO B CO3/IaHUU paboyelt MporpaMMsl 10 y4eOHOMY IIPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM ISl ECTECTBEHHOHAYYHBIX YUE€OHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHUE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMHUEH U (pr3mdecKkoi reorpadueil, BHOCHT
BKJIaJ| B €CTECTBEHHOHAYUHYI0 KapTHUHY MHpa, NPEJOCTaBseT Haubosiee sCHbIE
0o0pa3ibl MPUMEHEHHSI HAYYHOI'O METO/A MO3HaHHUS, TO €CTh Coco0a MoJy4eHus
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OpnHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIEero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromxcsl.

N3yuenne Qusukn Ha 0a30BOM YpOBHE Iperoyiaraet OBJAJCHUE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPIPETHPOBATH  JAHHBIE W  MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeJIbCTBA JUISl IOJYyYEHHUS BBIBOJOB.

[lenn wu3yueHuss (QU3MKM HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickorn ®denepanuu, peannsyromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIe MPOTrpamMMbl, YTBEPKAEHHON peLICHUEM



Komnerun MunucrepcTBa npocsenieHust Poccutickoit denepannu (MpoToKoJI oT 3
nexadpst 2019 r. Ne [1K4BH).
Ieaun nzyyenus pusnku:

MpuOOpEeTeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIC TTO3HAHUSA U (OpMUpPOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dhopMupOBaHHE HAYYHOT'O MHPOBO33PEHHUS KaK pe3yJibTaTa U3yYeHUs OCHOB
CTPOEHUS MaTepuu U QyHJTaMCHTAIBHBIX 3aKOHOB (DU3HUKU;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE  TPEJACTABICHHMH O  BO3MOXKHBIX  cdepax  Oymymiei
poeCcCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JabHEHIIIeMy 00YYCHHUIO B 3TOM HaIpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUN OMHUCHIBATh U OOBSICHATH (DM3UYECKUE SIBICHUS C
MCIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACyYETHBIX 3a4ad4 ¢
UCTIOJIb30BaHUEM duznyeckux MoOJIeTeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI0ATh MIPUPOHBIE SBIICHUS W BBITOJIHSATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOThI ¢ MHMOpMaIuel GU3NIECKOro COACpKaHUS,
BKJIOYast UH(POPMAIIMIO O COBPEMEHHBIX JTIOCTIKEHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu MpodPecCHOHATBLHON AESITEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3UYECKON HAYKH.

Ha usyuyenue ¢usuxu (0a30BbId ypOBEHb) HAa YpOBHE OCHOBHOTO OOIIEro
oOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
8 kiacce — 68 yacoB (2 yaca B Hegento), B 9 knacce - 102 yaca (3 ygaca B
HEJIETIO).



[Ipennaraemsiii B mporpaMmMe mo (GU3MKe MepedeHb JTab0opaTopHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP TPOBEACHHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO 3K3aMeHa 10 (hU3HKE.



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

dusnka — Hayka o mpupone. SBneHus npupoasl. PU3NUECKHE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune @usnmueckux BeauuuH. PuU3NUECKUe
npudopsl. [lorpemHocts u3mepenuil. MexayHapoaHas cuCTeMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siineHus. Onucanue GU3NUeCcKUX SABJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnueckue NpuOOPHl U MPOLEIypa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM M
(G POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue EeHbI AETIEHUS KaJIbl U3MEPUTENIBHOTO NpUOopa.
2. M3MmepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepOB MAJIbIX TEN.
5. M3mepenue teMIiieparypsl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYMKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JANBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJIbllIe BhICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHHH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue wactun BemecTtBa. CBfA3b CKOPOCTH JBMJKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelictBue vacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHME I'a30B, KUIAKOCTEH M TBEPABIX
(kpucTamnyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHue 6pOyHOBCKOIO JBUKEHHUS.



2. HaGmonenue muddysum.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM PSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OmnbITHI 10 HAOIIOACHUIO TEIIOBOI'O PACIIMPEHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. JIBuskeHHe U B3auMo/ielicTBHE TeJl.
MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMXKEHUH. Pacué€r mytu u
BPEMEHHU JIBUKEHUS.
SIBneHne wWHepHUU. 3aKOH HMHEpIUM. B3auMoJelcTBHE Tel Kak IpUYHMHA
M3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTU Telna.
[InotHoCcTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €AMHUIIE
0o0BbEMa BEIECTBA.
Cuita Kak XapakTepucTUKa B3aumojaeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJIIEHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cui. Cuna TpeHus.
TpeHne CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HabGmropenne MexaHMYeCKOro JIBUKEHHUS Tena.
2. M3MepeHune CKOpOCTH NPSAMOJIUHENHOTO IBUKECHUSL.
3. HaOnroneHue siBI€HUSI UHEPLIUH.
4. HaOmroneHrue n3MeHeHHUs! CKOPOCTH MPHU B3aUMOJICHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJCUCTBUIO TEN.
6. CrnoxxeHue cuj, HapaBJIEHHBIX O OJHOU NPSIMOil.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JIBMKEHHUS (IIapuKa B >KUJKOCTH,
MOJIEJIU AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa IO
HaKJIOHHOM IUIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TEINA.

4. OmnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiienue TBEPABIX TeJl, dKMAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYCHUS JaBieHUs. /[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBneHwus
TBEPABIMU TEJNAMHU, XUAKOCTIMU W raszamu. 3akoH [lackams. [TneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratnueckuit
napanokc. Coobmarommecs cocyapl. [ uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTU U raza Ha MOrpyKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUS )KUJKOCTBIO U FA30M.
Coobmaromyecst CoCyIbl.
['mppaBnuuecknii nmpecc.
[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI OT 00BbEMA MOTPYKEHHOM YacTu Tena
Y TJIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BHITCCHEHHOMW JKHJIKOCTH.
8. YcIlOBHE IUIaBaHUs TEJl: IJIABaHUE WJIU NOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TEJa U AKUJKOCTH.
Jlabopamopnsie pabomel u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPyKEHHOMU B
JKUJIKOCTh YaCTH TeJa.
2. OmpeneneHne  BBITAJIKHABAIOWIEW CHIIBI, JCHCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U

onpeneneHne e€ rpy30noabEMHOCTH.

Paszgen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [IpumeHeHue npaBusia paBHOBECHS phluara K 0JI0Ky. «30J10TO€
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npasuio» Mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas M NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUH TeJia 110

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJI HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPIHUH.

8 KUIACC

Pa3znes 6. TenioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPHOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUHW MOJIEKYJIPHO-KUHETUYECKOW TEOPUMU.
CmaunBaHue U KalWUISIpHBIE siBJICHUsI. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBHXKEHUS
yactull. BHyTpenHss sHeprus. CrnocoObl H3MEHEHUSI BHYTPEHHEW SHEPIHH:
TerIonepeaya u CopepiieHue padotsl. Bubl Temmonepeaaun: TemIONPOBOIHOCTD,
KOHBEKIIHS, U3JIyYCHHE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJAEJNbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenue. Kumenme. YiaempHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpPHOTro
JTaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TeroBble IBUTraTENN U 3aLNATA OKPYXKAIOIIEH CPEbI.

3aKOH COXPAHEHHUS U TPEBPAICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHXKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HabGmronenne siBieHnit cMaurBaHUsI ¥ KAWL PHBIX SIBJICHUH.
HaGmroienre TemioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Tenonepenaym.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwne npu coBepieHrr paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmaronenne kuneHus.

HaOnroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMbITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 1O BRIPANIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OrnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIEHUS BO3AyXa OT €ro
00béMa M HAarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka runmoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEpaTyphI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanne siBIEHUS TEIUIOOOMEHA IPU CMEIIUBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII0O00OMEHE C HarpeThiM METAJINYECKUM LUIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOM TEIIOTHI IUIABACHUS JIbJA.

Paznen 7. DjaekTpruyecKkue U MATHUTHBIE SIBJICHMS.

OnexkTpuzauus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsfaoB. B3aumopeinctBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnoiis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W  AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS OSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSAX M raszax.

Onektpuueckass uenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IENBHOE CONPOTHUBICHUE BemecTBa. 3akoH Oma
JU1s ydacTka nenu. [locnenoBarenbHoe U mapajuiesIbHOE COEIMHEHNE MPOBOIHUKOB.

PaGota © MOIIHOCTH 3JIEKTpUYECKOTO ToOKa. 3akoH Jhxoymns—Jlenna.
DNeKTpUYECKUe e U TOTpeOUTENN IIeKTpruYecKoit sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHutHoe
nosie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHue g Ku3HU Ha 3emuie. OnbIT
Opcreaa. MarHuTHOE MOJI€ NEKTPUIECKOro ToKa. [[puMeHeHne 3JIeKTpOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. lcnonb30BaHHWE JJIEKTPOJABUTATENEd B  TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

OnbiTel @apajies. SIBneHne 3MeKTpOMarHuTHON uHAyKuu. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0b1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIeKTpur3alus Tel.
JIBa poJia 3JIEKTPUUYECKUX 3apsS0B U B3AMMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.
DNeKTpoCcTaTUYeCKast UHAYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOTHUKH U AUDIEKTPUKH.
MoaenupoBaHue CHIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
W cTOYHUKHN OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. ["'a30BBbIi1 pa3ps.
. I3MepeHune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 3eKTpuuecKoro HapsKeHUs: BOJIbTMETPOM.
. PeocTtat n mara3uH COpOTUBIICHUN.
. BzaumoericTBrE€ MOCTOSTHHBIX MATHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH Pa3J€IEHUs MOJIOCOB MarHuTa.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHuT.

JlencTBrMEe MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

OnbiTel @apajes.

3aBUCMMOCTh HAIpPaBJICHUS WHAYKIUOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v ok w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAOMIONCHUIO BJEKTPU3ALMM Tel HWHAYKUUMEH U MpHU
CONPUKOCHOBEHHUH.

HccnenoBanve AEUCTBUS 3JIEKTPUYECKOTO IOJSI HA IPOBOJHHUKU U
JTUDJIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN MU MOCTOSHHOTO TOKa.
W3mepeHne U peryaupoBaHHue CUJIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pPEe3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANPSLKEHMSI HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHIE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOAHUKA OT €ro JJIMHBI, IUIOIIAIM IOIEPEYHOro
CEUCHHMs U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHSI HAINPSOKEHUH TMpPU TOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [jsi CWIbBl TOKAa MPU MAPAJUIETBHOM COEIUHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3nucrTope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIETO Y€pe3 JAMIOUYKY, OT
HaIpsHKEHUs Ha HEH.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MAarHUTHOTO B3aUMOJIEUCTBHS IIOCTOSIHHBIX MAarHUTOB.
N3yyeHue MarHuTHOTO IMOJISl MTOCTOSIHHBIX MarHUTOB MIPU UX O0OBEAMHEHUU
U pa3/ielIeHUH.

HccnenoBanne AEUCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITBl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUS
KaTYIIKWA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMPABIIEHUS TOKA B KaTYIIKE.
N3yuyenue neicTBUS MarHUTHOTO OIS HA MPOBOAHUK C TOKOM.



19. KoHcTpynpoBanue u u3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenue KII] snekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBIL IO  HMCCHEAOBAHUIO SBJIEHUSI SJIEKTPOMArHUTHON HMHIYKIWU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe ABWKeHHE. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBWKEHHsA. PaBHOMEpHOE NpPAMOJIMHENHOE
nBwxeHue. HepaBHoMmepHoe npsimonmHenHOEe ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHelHOe JBukeHue. CB0OOJHOE
nagenue. OnbITsl ['anuies.

PaBHOMEpHOE ABMXKEHHUE IO OKPYKHOCTH. Ilepron m uvacrora oOpamieHus.
JlnneriHas v yriioBasi CKOpocTH. LIeHTpocTpeMHUTENIbHOE YCKOPEHHUE.

ITepsblii 3akoH HbtoToHa. Bropoit 3akon HeroToHa. Tpernit 3axkon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TpEHHsI CKOJIbKEHHUS, CHIIa
TPEHUs IOKOs, IPYTUe BUbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOJHOTO
najgeHus. J[Bwxenue mianer Bokpyr Comnua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 nieperpysKu.

PaBHOBecue marepuanbHOM TOYKHA. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETVIEHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenune mmmynbsca. Mnynbe cuibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE IBHKEHNE.

Mexanudeckass pabora ¥ MONIHOCTH. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, NOJAHIATOr0 Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxaToM NpykuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHMS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHWYeCKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEIl

OTCYETA.
2. CpaBHeHME MyTE€W W TPACKTOPUN JBUKEHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.
N3mepeHne cKOpoCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
Habmronenue nBU>KeHUs Tea Mo OKPYKHOCTH.



8.
9.

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

HalGnronenne MexaHMYeCKHX SIBJIEHUN, TPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIIEHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHMS Tela OT MAacChl TeNa U JEHUCTBYIOIIEH HA HETO
CHUJIBL.

Habmronenue paBeHCTBa CHII IPU B3aUMOJEHCTBUM TE.

W3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHHH.

Ilepenaya umIryabca mpy B3auMOJEHCTBUM TEI.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHCTBHUH TEJI.

CoxpaHeHHe NMITyJIbCa PU HEYIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbca Mpy a0COIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEePTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU IIPU JABM>KCHUM TeJla MO/ IeHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

10.

11.

KoHcTpyupoBanue Tpakra JJjisi pa3roHa U JajdbHEWUIIEr0o PaBHOMEPHOIO
JBH)KCHUS IAPUKA WA TEJIEHKKH.

OrnpenienieHue CpeIHEN CKOPOCTU CKOJBXKEHUsSI OpycKa WM JIBH)KCHUS
[IapUKA 110 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JIB>KEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumores3bl: €ciu MPU PaBHOYCKOPEHHOM JBMXEHMH 0O€3
Ha4yaJbHOM CKOPOCTH ITyTH OTHOCSTCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIbI
HOPMAJIBHOT'O JaBJIEHUS.

Onpenenenue korhGUIIMEHTA TPEHUS CKOTBKECHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThI CUJIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHH TEJIa 110
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHJIBL  YIOPYTOCTH TIpU  TOIBEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHue 3aKOHa COXPaHEHUsI SHEPTHH.

Pa3ngen 9. Mexannueckue KoJie0aHUA M BOJIHBI.



KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUid: TIEpUOI,
4acToTa, aMIUIUTyAa. MareMaTU4eCcKnil U MpyKUHHBIA MasTHUKU. [IpeBpaiienue
HHEPTUU MPH KOJIeOATETHLHOM JIBUKEHHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
Mexanuyeckue BoJIHBL. (CBOMCTBa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
nonepeyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
MexaHunyeckue BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTBh 3BykKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne koseO0aHWii Tel MO JEWCTBUEM CHIIBI TSIOKECTH U CHIIBI
YIIPYTOCTH.

Hab6mronenne konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenune BRIHY X ICHHBIX KOJI€OaHU U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KoJeOaHWW MaTeMaTHYECKOro
MasITHUKA.

2. Ompenenenne 4acTOTHI U IEpHOJIa KoieOaHUl MPY>KUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJa KOJIeOAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoia  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOIHOTO MaJeHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana 3neKTpoMarHuUTHBIX BOJIH. lcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.

DJleKTpoMaruuTHasa mnpupoaa csera. CkopocTh cBeTta. BolIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.
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Jlabopamopnuie pabomul u onvimol.
1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOUIBEHOTO
TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas MOJEJb CBeTa. HUctounukn CBeTa. [TpssmonnHeiHOE
pactipoctpaHeHue cBera. 3atmeHus CoinHua u JIynsl. OTpaxenue cBera. Ilnockoe
3epKaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. llonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcnonb3oBaHWE MOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop myuedt B iuH3e. OnTudeckas cucrema GoToarnmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkoCcTh U 1aabHO30PKOCTD.

Paznoxenue Oemoro cBera B crmektp. Onwitel HeloTona. Croxenwue
CIEKTPAJIbHBIX LIBETOB. J(Hcnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTpaxeHue cBeTa.

[Tony4yenue n3o00paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

OnTtu4eckui CBETOBO/I.

Xox mydeit B coOOMparoIeit InH3e.

XoJ Jiyder B paCCEUBAIOIECH JIUH3E.

[Tony4yenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

[TpuHiun aevictBus (oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopnens riasa.

11. Paznoxxenue 6emoro cera B CEKTP.

12. [lonmy4yenue O0enoro cBeTa Npu CI0KEHUH CBETAa Pa3HbBIX I[BETOB.

Jlabopamopnsie pabomuel u onvimol.

1. Hccnenoanue 3aBUCUMOCTH yIVIa OTPAKEHHUSI CBETOBOIO Jiyya OT yrjia
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKeHU MPEAMETA B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUS CBETOBOIO Jiyda OT yria
MaJICHUsS Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlomyudeHue M300paKEHUM C MTOMOIIBIO COOUPAIOIIEH JTMH3HBI.
Omnpenenenue (HOKyCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI cOOMparoen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OETIOTO CBETA B CHIEKTP.

7. OnbITHl IO BOCHPUSITHIO IIBETA MPEIMETOB MpPHU MX HAOIIOEHUU uepes
[[BETOBbIE (DUIIBTPHI.
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Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna v mimanerapHass Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue v noromieHue ceeta atoMmoM. KBaHThel. JInHedaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usnydeHusi. CTpoeHre aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. Mszorombel. PaanoakTtuBHBIE
npeBpauieHus. [lepro monypacmnauga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsSJOBOTO W MACCOBOrO YMCEIN.
DOHeprust CBsI3M aTOMHBIX saaep. CBsA3b Macchl M 3Hepruu. Peaknuu cuHTe3a u
nenenusd saep. Ucrounuku sneprun ConHIA U 3BE3I.

SAnepnas sHepretuka. JleWCTBUSA pPaAUMOAKTUBHBIX HU3JYYEHUN HaA IKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3Ny4YEHUs U MOTJIOLIEHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGnroneHue TpekoB B kamepe Buiibcona.

5. Pabota cuéTunka HOHU3ZHPYIONTUX U3ITYyUECHUH.

6. Perucrpanus u3nydeHus] OpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrlONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHUSI.

2. HccnepoBanue TpPEeKOB: M3MEPEHHE HHEPTHM YaCTHUIBI [0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOro GoHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTETHEHO-0000MTAIONTUH MOYJIh TIPEIHA3HAYEH JIJISi CUCTEMATU3AINH
1 000011IeHUs TPEAMETHOTO COEP>KAHUS U OTbITA ACSITEIBHOCTH, TPUOOPETEHHOTO
MpU HU3YYEHUH BCETO Kypca (U3UKH, a TakXKe ISl MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 7K3aMEHY MO (pu3uke A oOydaromuxcsi, BHIOPaBIIUX 3TOT
y4eOHBII TpeMeT.

[Ipy U3ydeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaETCs AOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOEHHE HAy4HBIX METOJOB HCCIICIOBAHUS
SBJICHUM TPUPOABI U TEXHHUKH, OBJAJCHHE YMEHUSMU OOBSCHATH (U3HUECKHE
SBJICHUSI, TPUMEHSAS T[OJyYCHHbIC 3HAHUA, pelIaTh 3aJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNINANBHO AEATEILHOCTHBIN XapaKkTep TaHHOTO pa3jieia peaanusyercs 3a
CU€T TOTO, UTO OOYHYAIOIIMECS BBIMOJIHSIOT 3a/1aHUsI, B KOTOPBIX UM IIpejiaraercs:



HA OCHOBE TIOJIYYCHHBIX 3HAHHWM pacmo3HaBaTh WU HAYYHO OOBSICHATH
bu3nUecKue sBICHUS B OKPY>KaIoIel MPUPOJIE U MOBCEIHEBHON KU3HH,
MCII0JIb30BaTh HAYUHbIE METO/bI UCCIEAOBAHUS (DU3NUECKUX SBJICHUHN, B TOM
YUCIIe JJIs1 MPOBEPKHU TUIOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHIKCHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOT0 UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHECHUSI BCEX M3BECTHBIX BUJOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMUs HAIMPABIICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nyuenus GuU3NKN Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHUs Yy

oOyyaromerocss OyayT cGopMHpPOBaHBI CIEAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznuecKon HAyKH;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUHN
buzuky;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX MPUHUUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAa4eCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUSI MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHMM, BaXKHEWILIECH COCTaBIISIIOLIECH
KyJbTYpBHI,

- pa3BUTHE HAy4YHOU JIFOOO3HATEIBHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  IMOIMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHME IEeHHOCTH Oe3omacHOro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MaCHOrO TIOBEJACHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM 00OPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

- chopMHupOBaHHOCTH HaBbIKa pe(ICKCUH, MPU3HAHUE CBOETO MTpaBa Ha OIMNOKY
U TAKOTO K€ MPaBa y APyroro 4eJI0BeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- AKTUMBHOE yyacTM€ B pEUICHUM NPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbLHOM  OpraHM3allud, ToOpoJa, Kpas) TEXHOJOTUYECKOU H
COLIMAJIbHON HANIPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIIEe U (PU3NYECKUX 3HAHUM;



e - MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MPOPECCUl, CBI3aHHBIX C (PUBUKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpHEHTalMs Ha TpUMEHEHHE (U3MYECKUX 3HAHUM IJIs pelieHus 3a1ad B
o0JlacTh OKpy>Karollel Cpeabl, TUIAHUPOBAHUS TMOCTYNKOB U OLEHKA UX
BO3MOXHBIX ITOCJIEACTBUH JJIs1 OKPYKAIOILLIEH CPEbI;

e - OCO3HAaHME TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MpOoOJeM M MyTel ux

pelieHus;

e 8) aganTanuum K HU3MEHSIIOUIMMCH YCJOBUSIM COLUMAJIBLHOM U NPHPOIHOM
cpenabl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUH WCCICIOBAHUN U
MPOEKTOB (PM3UYECKONM HAIPaBIECHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM
IPYTHX;

e - TIOBBIIICHWE YPOBHA CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIeSATSIILHOCTD,

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4uciie (POpMyIUpOBaTh
UJIeH, TIOHATHS, TUTIOTE3BI O (U3HUECKIX OOBEKTaX U SIBIICHUSX;

e - OCO3HaHHE NSMHHUITUTOB COOCTBEHHBIX 3HAHWNW M KOMIIETCHTHOCTEH B 00JacTH
buzuky;

e - IUTAHUPOBAHHWE CBOETO PA3BUTHUS B MIPUOOPETEHNH HOBBIX (PM3MUECKUX 3HAHUI,

e - CTpEMJICHHE aHAJTU3UPOBATH U BBIABISATH B3aMMOCBS3U PUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OlIEHKa CBOUX JCHUCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIyI Cpeny,
BO3MOJKHBIX TTT00aTBHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus MporpaMMel 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuwaromerocs OyayT copMHUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHBIC TCHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS, PETYJISTHUBHBIC
YHUBEpCaAIbHbIC yUeOHbIE TCUCTBUS.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

Bba3oBble Jioruyeckue aeiicTBUS:
e BBIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BICHMIN);
e YCTaHaBIUBATh CYIICCTBEHHBIN MPU3HAK KJIACCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAeMbIX (aKTax,
JTAHHBIX ¥ HAOIIOICHUSAX, OTHOCIIIUXCSA K (PU3NYECKUM SIBIICHUSM;
BBISIBJISITH  TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3M TPU HM3YyYEHUH (DU3HUECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BBIBOBI C UCIIOJIb30BAHUEM JETyKTUBHBIX
MHAYKTUBHBIX YMO3aKJIIOUE€HUH, BBIJIBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
($U3NIECKUX BETUYNH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus: yueOHOH GU3NIecKoi 3a1a4uu
(cpaBHEHHME HECKOJIbKMX BAapHAaHTOB pEIICHMs, BbIOOp Haumboliee
MOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

HCITOJIB30BATh BOTIPOCKHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH TT0 CAMOCTOSITEIFHO COCTABIIEHHOMY TUTAHY OIBIT, HECIIOKHBIN
(bU3NYEeCKUil DKCIIEPUMEHT, HEOONbIIOe UCCIeN0BaHUE (PUINIECKOTO
SIBIICHUS;

OIICHMBaTh HAa TPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaIuio,
MOJTYYCHHYIO B XOJI€ UCCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTIBITA, NCCIICOBAHNUS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3UMYECKUX
MPOIIECCOB, a TAK)KE BBIBUTATH MIPEATIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTH Pa3IUYHbIe METOAbl, MHCTPYMEHTBI U 3aMpPOChl NPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MpPEMIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALUIO
pa3IUYHBIX BUIOB U POPM MIPEICTABIICHHUS,

CaMOCTOATEIBHO BBIOMpAaTh ONTUMAJIbHYIO (OPMY IMPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh peEIIaeMble 3a7aud  HECIO0XHBIMU
CXE€MaMH, IarpaMMaMi, MTHOU TrpauKoi 1 X KOMOUHALUSAMU.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHSA:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro MaTepuaya, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkIaeMOil TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE HA pEIICHHE 33a/a4d U TOAJep>KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COTMOCTABIIATh CBOM CYXICHHS C CYXACHUAMHU JPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh pa3iNune U CXOACTBO MO3UIIMIA;

BBIPQ)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;



nyOJIMYHO NMPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOT0 OMbITa
(9KCTIEpUMEHTA, UCCIIEI0BaHMS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUTyJIbHON
pabOoThI pU PEILIEHUH KOHKPETHOU (PU3NYECKO POOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATH JACHCTBUS
no €€ JOCTHXEHHUIO: paclpeAessiTh poJid, OOCYXKIaTb IPOLECChl U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
BBIIIOJIHATH CBOIO YacTh palbOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJibTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B KU3HEHHBIX M YU4E€OHBIX CUTYyalUsX, TPEOYIOMIMX
IJIs pereHus] GU3NIECKUX 3HAHUIA;

OPUEHTUPOBATBCS B  PANIMYHBIX MOAXOAAX NPHUHATHUSA  PELICHUN
(MHOIUMBUYaJdbHOE, NPUHATHE DPELIECHUS B TpyMIe, NPUHATHE PEIICHUMN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelIeHUs (PU3MUECKOM 3a7aun WU
IUTaHa HCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTHPOBATH IIpeijlaraéMble BApUAHTBI PELLICHUI;
JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

JaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeJlaraTh IUIaH €€ U3MEHECHUS,
OOBSICHATh NPUYUHBl  JOCTHXKEHUS  (HEOOCTUKEHHS]) Ppe3ysbTaToOB
JeSTeNbHOCTH, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nYecKoro MCCIEIOBAHHUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBIIMXCS CUTYallUH, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM;

CTaBUTH ce€051 HA MECTO JIPYroro YeJIOBEKa B XOJI€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MIPU3HABATH CBOE MPABO Ha OLIMOKY MpHU PEeIIeHUH (PU3NYECKUX 3a]a4 WU B
YTBEPXKACHUAX Ha HAYYHbIEC TEMBI U TAKOE K€ IPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI



K koHiy o0yuenus B 7 Kjacce peMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIMA:

UCIOJb30BaTh  MOHATHS:  (uU3MUecKMe UM XUMHYECKHUE  SIBJICHUA,
HaOII0/IeHNe, JKCIEPHUMEHT, MOJIeNb, TUIOTE3a, CAMHUIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpPIOE,
KUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JIB)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs
cuna,  nedopmamms  (ympyras, — IJacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath sABiaeHUs (AuQQy3us, TEMI0BOE ABIMKCHHUE YAaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBJKEHHE, HEPaBHOMEPHOE  JABW)KEHHUE,  HHEPLHMS,
B3aUMO/JICIICTBHE TeJ, paBHOBECHE TBEPABIX TeN C 3aKPEIIEHHON OCHIO
BpallleHus, Tepeaya JaBIeHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U Ta3aMH,
aTMOC(pepHOE [JaBJIEHUE, IJIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOil
HHEPruM) MO ONMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHPYIOIIUX JaHHOE (PU3MYECKOe SBJICHUE;

pacmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3MUECKUX  SBICHUH B
OKpY’>XaloIlleM MHUpE, B TOM 4Yucie (U3HUECKUe SIBICHUS B MPUPOJIE:
IpUMEPHl ABMXKEHUS C Pa3jIMUYHBIMH CKOPOCTSIMH B KHUBOM U HEKHUBOMN
npupojae, ACWCTBUE CHUJIBI TPEHUS B TPUPOAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phIUard B
TEJIe YeNIOBEeKa, IPH ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B yUeOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHU;
OIMCHIBATh M3YUYCHHbIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHUS, UCTIOIb3YS
buznyeckre BeNUIUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs], ITyTh,
CKOpOCTb, CPEHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tena,
CHJia TPEHHUsI, 1aBlieHue (TBEPIOTO Tela, KUAKOCTH, ra3a), BRITAJIKUBAIOIIAs
cujla, MexaHuuyeckass padoTa, MOILIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOX(PQOUIIMEHT TIOJNE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKas U
NOTCHUUANbHAST JHEpPrusi), NpPU ONUCAHHHM NPABUIBHO TPAaKTOBATh
(bu3HYECKUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH, UX 0003HAYEHUSI U €IMHUIIBI
¢u3nUecKUX BEIUYMH, HAXOOUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(Gu3NYECKyI0 BENUYHMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaduKu
M3YYECHHBIX 3aBHCUMOCTEH (PU3NUECKIX BEIHUNH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHUS U IPOLECCHI,
MCTIONIB3YS MIPaBUJIa CIIOKEHHs CHil (BIOJIb OJHOM mpsiMoii), 3akoH [yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbrdyara (O7oka),
«30JI0TOE TPABWJIO» MEXAHUKH, 3aKOH COXpPAaHEHHUS MEXaHHYeCKOH



DHEPTrUH, TMPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alUCBHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE SBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTYAIMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 1—2 JTOrMYecKux
IaroB ¢ omnopod Ha 1-2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(hU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJauyd B 1—2 JEUCTBUSA, MCIOJb3YS 3aKOHbI H
dbopmyTbl, CBsI3BIBAaIONIME (DU3UYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOIMMBbIE ISl PEUICHUs 3aj]lay, OIEHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NYECKOM BETMUUHEI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh TMPU TOMOIIH
(hU3UYECKUX METOJIOB, B OMTMCAHUU MCCJICIOBAHUS BBIJICIATh POBEPSIEMOE
MpeAnoioxKeHue (TUMoTe3y ), pa3audyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3ynbTar, HaXOAUTh ONIMOKU B XOJI€ OIbITAa, AENaTh BBIBOJLI IO €r0
pe3yibTaram;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
(uznyecKux CBOUCTB Te: (HOPMYIUPOBAThH MPOBEPSAEMbIEC TPEATIONOKEHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHMS, 3aMUCHIBATH X0/
OTbITa U GOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI W TEeMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH TOKa3aHUS TPHOOPOB C YUIETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHHUIA;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEJIMUMHBI OT
JIPYroil ¢ UCHOJIB30BaHUEM TMPSIMBIX HU3MEPEHUM (3aBUCUMOCTH MyTH
PAaBHOMEPHO JABUXKYIIETOCS Tela OT BPEMEHU IBUKEHUS TENa, CUITbI TPEHUS
CKOJILKEHHSI OT Beca Tejla, KadyecTBa OOpabOTKM IMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTHU CWJIbl TPEHHS OT IUIOIIAAA CONMPUKOCHOBEHUS TEJ, CUJIBI
YIOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMa
MOTPYKEHHOM YaCTH Teja U OT INIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IJIOTHOCTH Te€Ja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, yCIOBUMN
IJIaBaHUsSl TeJ, YCJIOBUN pPaBHOBECHUsS pblyara M OJIOKOB), y4acTBOBaThb B
IUIAHUPOBAHUM YYEOHOrO0 MCCIIEIOBAaHUSA, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIENysl MPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B BUJC



NOpeUIOKEHHBIX TaOnull U TpaduKoB, JAeiIaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMUSI;

NPOBOJNTH KOCBEHHBIE H3MEpPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIONIAsl CHJIa, ACHCTBYIOIIAs Ha MOTPYXEHHOE B
KHUJIKOCTh  T€JO0, KOA((UUMEHT IMOJIE3HOIO  JIEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys TPEIIOKEHHOW WHCTPYKUIWHU: TPH BBHIMOTHEHUN
U3MEpPEHU CcoOMpaTh OSKCHEPUMEHTANIbHYI0O YCTAaHOBKY U BBIYHCIATH
3Ha4YeHHE UCKOMOI BEIMYUHBI;

coOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH NP padoTe ¢ 1ab0pPaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
0 CBOMCTBAX (PU3MYECKUX SIBICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HMHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY Kalollel cpeie;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMAIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

WCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO
JIUTEepaTypy (HPU3HUECKOTO COAEPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu MuTepHer, BnaaeTb nNpuéMaMud KOHCIIEKTHPOBAHHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3MIECKOTO COAEPKaHUsA, B TOM
quciie MyOoJuYHO J1e]aTh KpaTKue COOOIIeHHsI O pe3yJibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEN0BAaHUM, IPU ATOM IPaMOTHO HCIOJIB30BaTh M3yUYEHHBIN



MOHATHMHBIA ammapar Kypca (H3UKH, CONPOBOXKIAATh BBICTYIUICHUE
MpE3CHTALIUEN;

MPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIECIOBAHUN pachpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajavyamu,
CJIICIMTL 3a BBINOJHEHHMEM IUIaHA [JEHCTBUM, aJICKBAaTHO OIICHMBATH
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYMNIbI, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

MCII0JIB30BaTh IOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJ, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTALNIMYECKUE U
amop(HbIE Te€Na, HACBHILIEHHBII M HEHACHILIEHHBIM TMap, BIAXKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHss DHEpPrus, TEIUIOBOM JBHUIaTellb,
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsl, JIEKTPUIECKOE T10JI€, IPOBOIHUKY U
TUDJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;
pasznuyarh sBJICHUS (TEIUIOBOE PACUIMPEHHE U CXKaTue, TerJionepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAaHKE, KalWJULIPHBIEC SBJICHUSA, UCIIAPEHHUE,
KOHJICHCallusl, IUJIaBJICHUE, KpUCTAIu3auus (OTBEpAEBaHUE), KHUIICHHE,
Teronepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3aLMs TEN, B3aUMOJICHUCTBUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHWE, B3aUMOACHCTBME MAarHuTOB, JEUCTBUE
MarHMTHOTO I0JI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINSA)
[0 OINMCAaHMK MX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (U3MUECKUX  SBICHUI B
OKpY’)XaloIlleM MHUpE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHDKEHUE W KANWUIAPHBIE SIBJIEHUA B TMPHUPOJE,
KpUCTAJUIbI B mpuponae, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pazoBaHHe pOCHl, TYMaHa, HHEsI, CHETa, SJIEKTPUYECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Mo CoB, poOJib MATHUTHOTO MOJIS ISl )KM3HU Ha 3eMJle,
MIOJISIPHOE CHUSHHWE, IPU 3TOM IMEPEBOJUTH IPAKTUYECKYIO 3a4ady B
y4eOHYI0, BBIACIATh CYILIECTBEHHBbIE CBOMCTBA (IpHU3HAKK) (PUIUUECKUX
SIBJICHUH;

OMKCHIBATh MU3YyUEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHUSI, UCTIOIb3YS
(¢u3nYecKue BEIUUMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAas TEINIOEMKOCTh BEIECTBA, YyACIbHAsA TEIUIOTA
IUIABJICHUS, YJIeNbHAsl TEIJIoTa MapooOpa3oBaHUs, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOro JCHCTBUS TEIIOBOU



MAILMHbI, OTHOCUTEIIBbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsi/l, CUJIa
TOKa, DJIEKTPUYECKOE HANPSIKEHHWE, COINPOTHBIICHUE IPOBOJHHUKA,
yAEJIbHOE COMPOTUBJICHUE BEIlIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUECKOTO
TOKa), MpU ONHCAHUM MPABWIBHO TPAKTOBAaTh (PU3UYECKHH CMBICIH
UCIOJIb3YEMBIX BEJIMUMH, 0003HAYCHUS U €AUHUIIBI (PU3HMUECKUX BEIUYHH,
HaXoAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JaHHYI (U3NYECKYHO0 BEIMYUHY C
APYTUMHU BEJIMYMHAMHU, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJINYUH,;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHMSI MOJIEKYJIIPHO-KMHETUYECKON TEOPHH
CTpOEHUs BEIleCTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa 1715 yyacTKa LeNH, 3aKOH
Jlxoynsa—Jlenua, 3aK0H COXpaHEHUs YHEPTUH, IIPUA HTOM J1aBaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMi MPAKTUKOOPHUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISITH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOrH4ecKux
IIaroB ¢ Omopod Ha 1-2 HU3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJauyd B 2—3 JEUCTBUSA, MCIOJb3yS 3aKOHbI H
dbopMyIibl, cBs3bIBarOLUE (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajIn3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHE, BBIIBIATH HEIOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOUpAaTb 3aKOHBI W  (HOPMYJIbI,
HEOOXoAMMbIE Uil €€ pElIeHHs, MPOBOAMTH pacy€Tbl U CPABHUBATH
MOJy4YE€HHOE 3HaUeHUE (PU3NUECKON BEJITMUMHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO pELIMTh IPU MOMOILU
(bU3MYECKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIIEOBAaHUSA, BBIACIATDH
IIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLEHMBATh MPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHUS UCCIIEI0OBAHUSA, JAEIAaTh BEIBOBI,

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUN WU
(bu3HYEeCKUX CBOMCTB Tell (KamWJLISPHBIC SIBJICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUA U
HarpeBaHus IpPU MU3JIYyYEHHH OT LBETAa HU3Iydarolled (IOIJIOIIAOIIEH)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MarHUTHBIX TOJE€H IOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBa 3JEKTPOJABHUIATENsl IOCTOSHHOTO TOKa): (OpMyIHpPOBATH



IpoBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OTIMCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATD MPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIXKHOCTU
BO3/lyXa, CUJIbl TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpoOB U JaTUYMKOB (PU3MUECKUX BEIUYMH, CPaBHUBATh PE3yJIbTaThl
M3MEpPEHUl ¢ y4€TOM 3aJJaHHOM aOCOMIOTHOM MOrPEIIHOCTH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BEJIUYMHBI OT
ApPYrod C  HCHOJB30BAHMEM NPSIMBIX HM3MEPEHHl  (3aBHCHMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOrO
CEUYEHUS U yIEIBHOTO CONPOTHUBIIEHUS BEUIECTBA IPOBOJIHKKA, CHIIBI TOKA,
UAYLIEr0 4epe3 MPOBOAHMK, OT HAOpsDKEHHs] Ha  [POBOJIHUKE,
UCCJEIOBAHUE TIOCIEAOBATENIbHOIO M MapaJUIeIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IIJIAHUPOBATH HCCIEAOBAaHUE, COOMPATH YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BHUJI€ TaOJIUIL U TpaUKOB, 1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIEI0BAHMUS;

IPOBOANTH KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BeIMYUH (yAelIbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHMPOBATH H3MEPEHUs, COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKUUHU, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

cOOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepHU30BaTh MPHUHLMIBI ACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONUCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, apoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW SHEPIHH, 3SJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
IIPETOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMS O CBOMCTBAaxX (PU3MYECKUX SBJICHUM M HEOOXOAMMbIC
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl SJIEKTPUUYECKUX Lenend ¢
MOCJIEIOBATENbHBIM M MapAJIEIbHBIM COEAMHEHUEM AJIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX ENeil;

OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU



KU3HU 7151 oOecrieueHrs 0e30MacHOCTH TP OOpallleHnu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAaHEHMSI 310pPOBbs U COOJIIOICHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHUS B OKPYXAIOLIEH Cpelie;

OCYUIECTBJISATh MOUCK HMH(POpMaUUA (PU3UYECKOTO COJAEPKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NOYTEM CpPaBHEHHUS
JOIOJIHUTENBHBIX HCTOYHUKOB BBIJENATHh HH(OPMALIMIO, KOTOpas SIBJIIETCS
MPOTUBOPEYUBOUN UIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHIIOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TOIMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTo COAEpKaHUs, CIIPAaBOYHbIE MAaTEPUaJIbl, PECYpPCHI
cetu MHTepHeT, Bnaaerb nNpu€MaMU KOHCIIEKTHMPOBAHMUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpAaTKUE YCTHBIE COOOIIEHHUS,
0000mas wmHOOpPMAMIO M3 HECKOJBKUX MCTOYHHKOB (HU3UUIECKOTO
COJEep)KaHusi, B TOM 4YHCiIE€ MyOJUYHO MPEACTABIATH pPE3YJIbTaThl
MPOEKTHOM WJIM HMCCIENOBATEIbCKON NEATEIbHOCTH, P 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (QU3UKH,
COINPOBOXK/IaTh BBICTYIUICHHE IIPE3EHTALMENH;

IPU BBIIOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAHUNA (DU3HMUECKUX
MPOLIECCOB paclpenesaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBHINOJIHEHUEM IUIAHA JEUCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKIaI B
JESITeIbHOCTh IPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJIEICTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K xoHIy 00yueHus B 9 Kjacce peMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh TMOHSTHSA: CHCTeMa OTCcuéTa, MaTepualbHas TOuKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBMXKEHHMS, AedopMalius
(ynpyrasi, mjaacThuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTb M NEPErPYy3KH, LEHTP TSHKECTH, a0COJIOTHO TBEPAOE TEO,
HEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXAHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
ANIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHMs U MOTJIOLIEHUs, aib(a, OeTa- U raMMma-u3ydeHus,
W30TOIIBI, SI/ICPHAS] DHEPTETHKA;

pasznuyarh SIBJI€HHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHEHHOE
IBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIUMHEHHOE JBW)XEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHHE 110 OKPY’KHOCTH, B3aHMMOJECHCTBHE
T€J, PEaKTUBHOE JBIKEHUE, KoJieOaTelbHOE NIBIKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE



3ByKa, MPSAMOJIMHEHHOE PAaCHPOCTPAHEHHUE, OTPAKECHUE W MPEITOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JI0KEHHUE OEJIOro CBEeTa B
CIIEKTp UM CJIOKEHHE CIEKTpPaJbHBIX IIBETOB, [UCIEPCUS CBETA,
€CTECTBCHHAsA PAaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JMHENYATOTO CHEKTPA
W3JIy4€HUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOITUX JaHHOE (PU3UYECKOE SBIICHHE;

pacrio3HaBaTh MPOSIBIICHHE U3YUYECHHBIX (DU3UYECKUX  SBJICHUN B
OKpYy’KaroleM Mupe (B TOM uuciie (pu3nueckue SBICHUS B TMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBHKEHUE TJIaHET COTHEYHON CUCTEMbI, PEAaKTUBHOE
JIBW)KEHUE IKUBBIX OPTraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[B€Ta Tel,
ONTUYECKUE SIBJICHUS B NPUPOJE, OMOJIOTHYECKOE JEUCTBUE BHUJIMMOTO,
yIbTPadHUOIECTOBOTO W  PEHTTCHOBCKOIO HM3JIYyYCHHH, €CTECTBEHHBIN
paguoaKTUBHBIN (DOH, KOCMHUYECKHE Jy4Yd, PaJUOaKTHUBHOE H3JIyUEHUE
MPUPOIAHBIX MHUHEPAIOB, JEHUCTBUE PAJUOAKTUBHBIX H3JIYy4YEHUU HaA
OpraHu3M YeJIOBEKAa), MPU STOM NEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYIO0, BBIJCIATh CYIISCTBEHHBIE CBOMCTBA (IMpHU3HAKH) (HU3UICCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(¢uzmyeckre BENMYMHBI (CpPEIHSsI M MIHOBEHHAass CKOPOCTh Tella IpHU
HEpaBHOMEPHOM JBHXCHUH, YCKOPEHHE, NEPEeMEIICHUE, IMyTh, YTJIOBas
CKOpOCTb, CWJIa TPEHHUs, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TaJICHHs, BEC TeJla, HMIYJbC TeJla, HMITYJIbC CHIIBI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHIMANIbHAS DJHEPrusi Tena,
MOJIHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHUS CHKATOU
MPYXWHbI, KHHETUYECKas YHEPT s, MOJIHASI MEXaHUUECKAas SHEPTUsl, IEPUO/T
M YacToTa KojeOaHuM, JAJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I[IOKa3aTelb MPEIOMJICHUS Cpelibl), MPU OMNHUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3HUYCCKHH CMBICI HCIIOJIB3YEMbIX BEIWYHH,
0003Ha4YeHUSI W E€AUHUIIBI (U3UYECKUX BEJIWYWH, HAXOJUTh (POPMYJIBI,
CBSI3bIBAIOIINE JTAHHYIO (DU3NYECKYIO BEJIMUMHY C JPYTMMH BEJIUYUHAMH,
CTPOUTH IpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIMYUUH,;
XapaKTepHU30BaTh CBOMCTBA TeJ, (U3WUYCCKHE SBJICHUS W TIPOIECCHI,
WCTOJIb3ysl 3aKOH COXPAaHEHMsS SHEPryuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUI OTHOCUTEIbHOCTH [‘amuies,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3aKOHBI OTPAXEHHUS U
MPEJIOMJIEHHST CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHUCEI
MIpU SJAEPHBIX PEaKIUAX, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alUCHIBATh €r0 MAaTEMaTUYE€CKOE BBIPAKEHUE;



OOBSACHATh (PU3NUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
MPUYUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHUX
1aroB ¢ ONOpoid Ha 2—3 HM3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUU,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniath pacy€THbIC 3a/1a4u (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI ),
WCTIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DU3HUECKHUE BETMYMUHBI: HA
OCHOBE aHAJIM3a YCJIOBHS 33a4M 3aMHChIBaTh KPATKOE YCIOBUE, BHISBIATH
HEJIOCTAIOIINE WU M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (hOPMYJIBI,
HEOOXOAMMBbIE I PEIICHUs, TNPOBOAUTH pacy€Tbl M OIEHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETTMYUHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PpEHINTh MPH TOMOIIU
(GU3NYECKUX METOJIOB, HCIOJIb3Ysl OMHCAHUE WCCIICOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIIEHUBATh TMPABWIBHOCTh MOPSAJIKA
MPOBEJICHUSI  WCCIICIOBAaHUS, JieJaTh  BBIBOABI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3NYECKUX SBICHUN WA
bu3nUeckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUs HDHEPrUH, 3aBUCHUMOCTh Tepuoaa KojeOaHWW NPy KHHHOTO
MasTHHKA OT MAcChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB HM300paKeHHS B
IUIOCKOM 3epKajie W CBOWMCTB HM300pakeHHs TpeaMeTa B coOuparomieit
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3ITyYeHHs):
CaMOCTOATENFHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHUsl, OMUCHIBATH XOJI OTBITA U €r0 PE3YJIbTAThl, (POPMYITUPOBATH
BBIBOJIBL;

MPOBOJUTH TPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OMpeaeIss
CpeqHee 3HAUYCHHE H3MepseMOoll BelMMuuHBl ((POKyCHOE paccTosiHue
cobuparomieli JUH3bI), O0OOCHOBBIBaTH BBIOOP crocoba HM3MEpPEeHHS
(M3MepUTenbHOro Npudopa);

NPOBOJAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
MCITIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH TPU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOpPOCTH, TMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakK€HHUsl CBETa OT yria MaJeHus W yIia MPelOMIICHUs OT yria
nMajieHus): IUIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATEIBHO COOMpATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH



bu3NYecKuX BEIUYMH B BHUAC TaOIWIl ¥ TpaduKOB, JeNaTh BHIBOABI IO
pe3yibTaTaMm HCCIICIOBAHUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUS (UINYECKUX BEIUYHMH (CpeaHss
CKOpPOCTh U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHNE
CBOOOJHOTO MaAeHUs], XKECTKOCTh TPYXKUHBI, KOIDPHUIMEHT TpeHus
CKOJIL)KEHHS, MEXaHW4Yeckass paboTa M MOIIHOCTb, 4YaCTOTa U MEPHO]
KOJIe0aHU MaTeMaTH4YeCKOTO0 W TPYKUHHOTO MASTHHUKOB, ONTHYECKAs
cuina coOuparniedl JUH3bI, PAJAUOAKTUBHBIM (QOH): TMIAHUPOBATH
HU3MEpPeHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpEeHUs, cleAys MNPEeII0KEHHON WHCTPYKIMH, BBIUMCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJM3UPOBATH MOTyYEHHBIE PE3YJIBTATHI C YIETOM 3aJaHHON
IIOTPELIHOCTH U3MEPEHN;

coOJII01aTh MIpaBUjIa TEXHUKK O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKU W3YYEHHBIX (PHU3UIECKUX MOJICIICH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JINH34, TJIaHETapHast MOJIeNIb aTOMa, HyKJIOHHAS! MOJIENb
aTOMHOTO SJIpa;

XapaKTepHU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmMucaHus (B TOM YHCIE:
CIUJOMETP, MATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHUE CBETOBOIBI,
CHEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCMHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJICHUM M  HEOOXOoAuMble (pu3MyecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHIECKHX MPOILIECCOB MPH
pelieHny  y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JiA
MOCTPOEHHUS N300paKeHH B IMJIOCKOM 3epKajie U coOUparomiei JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAaKTHYECKOTO HCIOIb30BaHUsl (DU3MUECKUX 3HAHWH B IOBCEIHEBHOMN
KU3HU s oOecriedeHnst 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUsI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKPYXAIOIIEH Cpelie;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (QU3UIECKOTO COACpPKAHHS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS MOUCKOBBIN 3aMpOC, HAXOUTH
MyTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMi Ha OCHOBE
MMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOYHUKOB;



UCIIOJIb30BaTh MPH BBHINOJHEHWN Y4E€OHBIX 33aJaHUIl HAyYHO-MOMYJISIPHYIO
auTepaTypy HU3NYECcKOro CoAepKaHus, CIIPaBOYHBIE MAaTePUAIIbI, PECYPCHI
cetu MHTepHeT, BhaAeTb NpuéMaMyd KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3oBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIBKUX HCTOUYHUKOB (U3NYECKOTO COJCepKAHUS,
myOJIMYHO TPECTABIATH PE3yIbTaThl MPOSKTHOW WM UCCIIEIOBATEIbCKON
ACSITENbHOCTH, TPH OTOM TPAMOTHO  HCIOJNB30BaTh  HM3YUYEHHBIN
NOHATUMHBIN amnmapar M3y4yaeMoro pasjena (U3HKH U CONpPOBOXKAATH
BBICTYIJICHHE TNpE3CHTaled ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kourpouasbnsie | IIpakTHyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé posib B IO3HAHUHU OKPY:KAKOLIEro MUpa
bu6nuoreka [JOK
1.1 o - 2
H3HKA - HayKa O TpHpoae https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
1.2 dusnueckue Be 2 1
HSIICCRHE BETHAHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO TTO3HAHUS 2 1 bubmorexa [JOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayajibHbIe CBeJeHHS] O CTPOEHUH BellecTBA
bu6mmoreka [{OK
2.1 C 1
TPOCHIE BELecTa https://m.edsoo.ru/7f416194
27 JIB>KeHre 1 B3aUMOICUCTBUE YaCTHUII ) | bubnmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2.3 A 2
TPCTaTHRIC COCTOANMA BetlecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
bu6nuoreka [JOK
3.1 M 3
CXAHITHCCROC AABIDKEHHC 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

but6mmoreka [JOK

3.2 MHepuws, Macca, n10THoCTh 4 ! https://m.edsoo.ru/7f416194
bu6nmmoreka [JOK
3.3 Cuna. Buner cnn 14 2 https://m.edso0o.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH H ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPALIMU 3 bu6mmoreka [IOK
' TEIIaMH, )XUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenue xuaKoctn > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 ATMocepHoe napneHne 6 https://m.edsoo.ru/7f416194
44 [lelficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubmmoreka [{OK
> Pabora u momtsocts 3 ! hitps://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocteie mexanu3MEL > I https://m.edsoo.ru/7f416194
but6mmoreka [JOK
>3 Mexanueckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne i/m P Kontpoabnbie | IlpakTnyeckue (g )
NpOrpamMmbl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TerioBble siBJIeHUS
1.1 Ctpoenue 1 CBOICTBa BELIECTBA 7 bubmmorexa [TOK
' P - https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teroneie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaexkTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
21 OnexTpuUYecKue 3apsaabl. 3apsKEHHBIE Tela 7 1 bubmunoreka LIOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [IOK
2.2 IToCcTOSTHHBIN DTIEKTPUYECKUN TOK 20 1 7 hitps://m.cdsoo.rw/78418 1 ce
bubmmoreka [JOK
2. M 1 1.
3 ATHHTHRIC ABTCHHA 6 > https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 4
DTEKTPOMATHHTHEA HH KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 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 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/m Kontpoabnbie | IlpakTnyeckue
NMPorpaMMbIl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Mexanu4yeckue siBJIeHUsI
L1 MexaHHYeCKOE JBMIKEHUE U CIIOCOOBI €TI0 10 1 bubnuorexa [JOK
' ONHCaHUA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B i 20 1 3
3AUMONCHCTBHE el https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1. 1
3 3aKOHBI COXPAHEHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexann4yeckue KoJa1e0aHUSL M BOJIHBI
bu6mmoreka [IOK
2.1 M 3
CXAHIECKHS KOeOaHms 7 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M . 1
CXHHUECKAE BONHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEeKTPOMArHuTHOE MOJIE U 6 ) bubmuoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbIE ABJICHUSA



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

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa TIOK
’ paciipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIuH3bI ¥ onTHYEeCcKHe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1 ada6
Hroro no paszneny 15
Pa3nes 5. KBanToBbBIC IBJICHHA
bu6nmmoreka [JOK
5.1 Hcnyckanue u MOMIONIEHUE CBETa aTOMOM 4 1 hitps://m.cdsoo.ru/741ada6
bu6nuoreka [JOK
52 CTpoeHHE ATOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [lopToputenbH0-00001aI0IM i MOYJIb
6.1 [ToBTOpenue u 0600IIEHUE CONEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoThI

Jlara
U3y4eHHs

DJIeKTPOHHbIE
nudposbIe
oOpa3oBaTe/ibHbIE

pecypcsl

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusndeckue
SBJICHUS

MeX&HI/I‘{eCKI/IC, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUSA

®dusnyeckue BeTUIUHBI H UX
U3MepeHne

Ypoxk-uccienosanue "M3mepenue
TEMIEPaTypbl IPU TOMOIIU
KUJKOCTHOTO TEPMOMETpA U
JlaT4YrKa TeMIeparypol"”

Kak ¢usmuka u gpyrue ecTeCTBEHHbIE
HAyK{ U3Y4aloT MPUPOTY.
EcrecTBeHHOHAayUYHBIN METOT
no3HaHus. Onucanne PU3NIECKuX
SIBJICHUN C IIOMOIILIO MOJEIEN

but6mmoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[IpoBepka
TUIIOTE3bI: JAILHOCTh MOJETA
IapyKa, MymeHHOTO
TOPU30HTAIBLHO, TEM OOJIBIIE, YEM



https://m.edsoo.ru/ff09f72a

OoJiblIie BhICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

bu6mmorexa [JOK

7 OKa3BIBAIOIINE TUCKPETHOE
A HE HCKp https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA
8 JIBM>KeHME YacTHUIl BEIIECTBA bubmmorexa [OK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HAOJIFOIEHUIO TEIIOBOTO
pacuIupeHus Ta30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocss3b MexX 1y CBOMCTBAMHU
BEILECTB B Pa3HbBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHnueckoe OBMKEHUE.
12 PaBHOMEpHOE U HEPAaBHOMEPHOE bubmmorexa TIOK
p P P https://m.edsoo.ru/ff0a05c6
NIBIDKEHHE
bu6mmoreka [JOK
13 CkopocThb. EAUHUIEI CKOPOCTH
P A I P https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu 1 BpeMeHU IBMKEHUSA bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
HWueprus. 3aKkoH HHEPLIUH.
15 BBaI/II)MOHCﬁCTBHC TerKaK IpUYrHA bubmmorexa TIOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUS! CKOPOCTU JBUKEHUS TEJ
16 IImoTHOCTE BemiecTBa. Pacuer bu6mmoreka [JOK

Macchl 1 00beMa Tella IO ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
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IIJIOTHOCTH

JlabopaTtopHnas pabota

17 «Onpenenenue MIOTHOCTH TBEPIOTO
TN
13 Pemienue 3anay 1o teme bubnuoreka [JOK
"ITimoTHOCTH BemecTna' https://m.edsoo.ru/ff0al23¢
Cuna Kak XxapakTepuCTHKa
19 B3auMoaercTBus Teil. Cuina
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabora «3yuenune
20 3aBUCUMOCTH PACTSHKCHUS
(mepopmanun) mpy>KUHBI OT
MPUIIOKEHHOM CHITBD)
21 SIBneuune taroreHus. Cuia TSKECTU
CBs13b MEX]Ty CHIION TSKECTH U
22 Maccol Tena. Bec tema. Pemrenue bubmmorexa IIOK
e ) | https://m.edsoo.ru/ff0al 778
3a7a4 o teMe "Cuia TsKeCcTH
Cuia TSKECTH Ha APYTHX IJIaHeTaxX.
23 Dusnyeckue XxapakKTEPUCTUKHA bubnnorexa LIOK
p p https://m.edsoo.ru/ff0al1502
IUTAHET
bubnunoreka [JOK
24 N3mepenne cun. JluHaMoMeET
p A p https://m.edsoo.ru/ff0al8cc
bubmoreka [JOK
25 Bec Ttena. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJIEHHbIX
26 110 OJHOM MPSIMOMU buGmorexa IIOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHOElCTBYIOIIASA CHIT
27 Pemenue 3amau nmo treme



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

"PaBHOelicTBYIOIIAs CHIT"

28

TpeHune CKONIbKEHUS U TPEHUE
nokos. TpeHne B mpupoie u
TEXHUKE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas pabota «3yueHue
3aBHCUMOCTH CHJIBI TPEHHS
CKOJIBYKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIIIXCS
IIOBEPXHOCTEN»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOLIEN CHJIbI

31

Pemenue 3amau mo remam: «Bec
tenay, «['papudeckoe n3odpaxxeHue
cuny, «CHuab»,
«PaBHOAEUCTBYIOIIAS CHIDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KoHTponbHas paboTta 1mo Temam:
«MexaHn4uecKoe IBMIKEHUEY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I"paduueckoe n3o00paxkeHne CU»,
«CHIIBI

33

Hasnenune. CriocoObl yMEHBIICHUS U
yBEJIMYEHUS 1aBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiienue ra3a. 3aBUCUMOCTD
JaBJIEHUs ra3a oT 00bEMa,
TEeMIIEpaTypbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376

35

IIepenaua naBieHus TBEPABIMU
TCJIaMU, XKUAKOCTAMU U ra3aMu.
3axoH [lackans

bu6moreka [JOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c

,Z[aBJ'IeHI/Ie B XXUJIKOCTH U rase,

bu6mmoreka [IOK

36 BBI3BAaHHOE JEHCTBHEM CHIIBI
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau mo teme «/laBnenue bubmuoreka [JOK
B )KMIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bu6moreka [JOK
38 Coo0mmaroImecs cocyabl
ot yA https://m.edsoo.ru/ff0a2970
39 I'mapaBimueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
SKAKOCTHEIN Hacoc
Atmocdepa 3emin. [TpuanHb!
CYIIIECTBOBAHUS BO3IYIITHOM
41 O}6IOJ'IO‘IKI/I 3emnn 32113};ICI/IMOCTB bubmmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUSI OT BBICOTHI
HaJl YpOBHEM MOPS
Bec Bozmyxa. AtmochepHoe bu6mmoreka [IOK
42
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bu6mmoreka [IOK
nasienus. Oneit Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 aBJIEHHS OT BBICOTHI Ha OBHEM bubmmorexa TIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bu6mmoreka [{JOK
JIABJICHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo teme
"AtmochepHoe naBieHue"
47 JleicTBUE )KUIKOCTH U Ta3a Ha bubmuoreka [JOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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MOTPY’KEHHOE B HUX TEJIO.
ApxumMenoBa cuia

https://m.edsoo.ru/ff0a3276

JlabopaTtopHas pabota
«OnpeneneHue BbITATKUBAIOLIEH

bu6moreka [JOK

48
CHUJIbI, ICVCTBYIONICH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTH
JlabopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca Eus 10K
nOIMOTEKA
49 Teja B BOJIE OT 00bEMa
A . https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh YaCTH
Tea»
bu6mmoreka [JOK
50 [ImaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota
"KoHcTpyunpoBanue apeomeTpa Win
51 KOHCTPYHUPOBAHUE JIOJIKU U
OIpeJIeIIeHuE €€
rpy30H0AbEMHOCTH"
Pemienue 3aay 1o Temam:
57 «I1naBanue cy0B. bubnuoreka LIOK
BosznyxomiaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUIKOCTEH U Ta30B»
bu6moreka [JOK
53 Mexanundeckas padbora
P https://m.edsoo.ru/ff0a3{82
bubmuoreka [JOK
54 MomHocTs. EnTWHUIEI MOIITHOCTH hitps://m edsocI)_Iru/fan31‘82
55 VYpok-uccnenosanue "Pacuér

MOIIIHOCTH, PA3BUBAEMOM ITpH



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

MNoabEME 10 JiecTHHIE"

56

[IpocTsie MexaHu3Mbl. Ppryar.
PaBHOBecue cuit Ha ppruare

57

KonrponsHas pabora o Teme
«/laBiIeHHE TBEPIBIX TeE,
KHUJIKOCTEH U ra3oBy /
Bcepoccniickas npoBepodHas
paborta

58

PezepHblil ypok. Pabora ¢
TeKCTaMHu 1o TeMe «JlaBiieHue
TBEPABIX TEJN, KUAKOCTEH U ra30B» /
Bcepoccuiickas npoBepodHas
pabora

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

59

Prbruaru B TexHuke, OBITY U IPUPO/IE.

JlaGoparopHas paboTa
«HccnenoBanue ycioBuil
paBHOBECHSI pbIlyara

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a478e¢

60

Pemenue 3amay o teme «Y CIIOBUSA
PaBHOBECHUS pbluara

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddummenT nose3Horo nelcTBus
MexaHusma. Jlabopatopnas pabora
«3mepenue KII/] HakinoHHOM
TUIOCKOCTID)

0.5

62

Pemenne 3amau o teme "Padora,
MoIHoCTh, KIT/T"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyeckast SJHEprusl.
Kunernueckas u noTeHIMaIbHAS
SHEPTUst

bu6moreka [JOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

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

65

YPOK-3KCIIEpUMEHT 1O TEME
"JKcnepuMeHTaIbHOE ONPEIeICHNE
U3MEHEHUS! KUHETUYECKOU U
NOTEHIUAIBHOW SHEPTUH NIPU
CKaThIBaHUH TeJa 10 HAKIOHHOM
IUIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

67

PesepaHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHUUeCKOe
nBmkeHune"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepHbiit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MouHocTh. OHEprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360

8 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoabnsbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHbBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KUHETUYECKON | bubnuoreka LIOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOTO, )KUIKOTO U
3 ra3zo000pa3HOro COCTOSHUMN | bubmorexa [TOK
P https://m.edsoo.ru/ff0a540e
BEIIECTBa
OOBsicHeHHEe CBOMCTB TBEPIOTO,
KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJIO’KEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU
5 Kpucranmmaeckue n amopdabie | bu6mmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalWJUISIPHOCTb. | bu6mmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CKaTUE 1 bubmmorexa [JOK
P p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpATypbl
8 CO CKOPOCTBIO TETJIOBOTO JABUKECHUS 1
YaCTHIL



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

KPHUCTAJTINIMICCKUX TECJI. yI[eJ'IBHafI

9 Brytpennsis sneprusi. CriocoObl bu6mmoreka [JOK
W3MEHEHUS] BHYTPEHHEH YHEPTUHU https://m.edsoo.ru/ff0a5c60

10 Bune! Teruonepenaun bubmmorexa LIOK

s el https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTruueckoe

1 HCITOJIb30BAaHUE TEIJIOBBIX CBOMCTB bu6mmoreka [{JOK
BELLECTB U MAaTEPUAJIOB B LEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca.

13 TemooOMeH ¥ TEII0BOE bubmmorexa I[JOK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlaGopartopHas paboTa

14 "UccnenoBanue sBiIeHUs bubnuoreka [JOK
TETI000MEHA MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

Pacuet konuvecTBa TEIUIOTHI,

15 HEOOXOIMMOTO ISl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIQKICHUN
JlaGopaTopHas pabota

16 "Onpenenenne yaeabHOH bubmmorexa LOK

p y | https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIeCTBA

17 OHeprus ToIMBa. Y IeiabHas bu6mmoreka [{JOK
TEIUIOTAa CCOPaHUs https://m.edsoo.ru/ff0a7b5a

18 [InaBiienue u oTBEpACBaHUE but6mmoreka [{OK

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a71d2
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TCIJI0TA IIJIaBJICHUA

19

JlabopaTtopHnas pabota
"Onpenenenne yaeabHOU TEIIOTHI
TIaBJICHUS Jibaa"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue U KOHJIEHCALIUS.
Hcnapenue

bubnuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas Temiora
napooOpa3oBaHUs U KOHICHCAIUH.
3aBHCUMOCTh TEMIIEPATYPhI
KUTICHUS OT aTMOCc(epHOTro
JaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEJIHOM BIIAXKHOCTHU
BO3yXa"

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

23

Pemenne 3a/la4 Ha OIpPCACIICHUC
BJIAJKHOCTH BO3JyXa

24

[TpuHIMIIBI paOOTHI TEMIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TermmoBoro nBurarens.
TermoBble JBUTaTENIA U 3a1IUTA
OKpYXKarolieil cpeasbl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c¢c7c

26

3aKOH COXpaHEHUs U IPEBPALCHUS
SHECPrruu B TCIUIOBBIX MpOoHeccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TeIIoBbIe IBIEHUS.
M3meHeHue arperaTHeIX COCTOSIHUM

bubnuoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a83f2
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https://m.edsoo.ru/ff0a786c
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BenlecTna"

KonTponbhas padota no teme

bu6mmorexa [JOK

28 "TemnoBsie sBeHU. VI3MeHeHne
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIeCTBa
79 Onektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPsiI0B
Ypoxk-uccienoBanue
30 "OnexTpuzanus TeJa MHAYKIUEH U
IIPU CONPUKOCHOBEHUH"
31 B3anmoneiicTBre 3apsSyKEHHBIX TEI. but6mmoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE MOJIE.
1 HarnpsxeHHOCTB 3JIEKTPUYECKOTO bu6mmoreka [{JOK
nons. [lpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenn snekTpuyeckux 3apsios.
33 OnemeHTapHbIN 3apsa. CTpoeHue
aToma
34 [IpoBOIHMKY M TUAIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpaHEHUS JIEKTPUIECKOTO 3aps1a https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE bu6mmoteka [JOK
CBOMCTB JJICKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHM TOK, YCIOBHS €r0
36 cymectBoBanud. UcTounuku bubmmorexa TIOK
y ) https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlencTBUS 3IIEKTPUUECKOTO TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenobanue "JleiicTBre



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
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AJIEKTPUYECKOTO TOJIS Ha
MPOBOAHUKH U AUIJIEKTPUKH"

DIEeKTPUYECKHUI TOK B METaJLJIaX,

bubnunoreka [JOK

39
JKUJKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1enb 1 e€
COCTaBHBIE YaCTHU
Cuna Toka. JlaboparopHnas pabota

41 "N3MmepeHne U peryInpOBaHUE CUIIBI 0.5 bubmmorexa TIOK

| P peryvp ) https://m.edsoo.ru/ff0a8bd6
TOKa
DIIeKTPUYECKOE HAIPSIKEHHUE.

4 Boasr™etp. JTaboparopHas pabota 0.5 but6mmoreka [IOK
"N3mepeHue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9¢14
HanpsokeHus"

CornpoTHBIeHHE TPOBOIHUKA.
43 V nenpHOE COIPOTUBIICHUE bubmmorexa LOK
A P https://m.edsoo.ru/ff0aa738
BELIECTBA
JlaGopaTtopHnast pabota
"3aBHCHMOCTB JIEKTPUIECKOTO
44 COIIPOTHUBJICHHUS IPOBOJHUKA OT €I0 1 bubmmorexa IIOK
P p A https://m.edsoo.ru/ff0aa738
JUTMHBI, TIIOIIAIU TIOTIEPEYHOTO
ceyeHus U marepuana”
3aBUCUMOCTE CHJIIBI TOKA OT
45 HanpsokeHus. 3akod OMa it bubmmorexa IIOK
p ) https://m.edsoo.ru/ff0aa44a
yJacTKa Ienu
JlabopaTtopHnast pabota
46 "HccnenoBanre 3aBUCUMOCTH CHJTBI 1 bubmuoreka [JOK

TOKa, HYIIEro Yepe3 pe3nucTop, oT
COIIPOTHBJICHUS PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e
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HaIpsKeHUs: Ha pe3ucTope”

IlocnenoBarenpHOE K napauijiCJIibHOC

47
COCIMHEHHMSI TIPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka
43 IIpaBUJIa CIIOKCHUS HAIIPSHKCHUN bubnuoreka LIOK
IIPH MOCHEAOBATEITBHOM https://m.edsoo.ru/ff0aaas58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas pabota "IIpoBepka
49 IIpaBuJa IS CUJIbI TOKA IIPU bu6nuoreka IIOK
rapajjiejibHOM COeJUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pewienue 3agau Ha mpuMeHEHUE
50 3akoHa OMa 1l pa3InyHOTO Bubmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJHUKOB
Pa6ora u mouiHocTh
51 3JIEKTPUYECKOTO TOKA. 3aKOH Bubnmorexa [IOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaboparopHas paboTa
52 "On Ie)zxe;c)HI/Ie pa6OTBI U MOII[HOCTH bubmmorexa IIOK
P P " https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA
DNEeKTPUUYECKHE LIETTH U
53 NOTPEOUTENH IIEKTPUUECKON bubnuoreka LIOK
sHeprun B Ob1Ty. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 [TocTostHHBIE MATHUTBI, UX
B3aWMO/ICHCTBUE
55 VYpok-uccnenosanue "N3yuenue bu6muoreka [IOK

OJIEH IMTOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0ac3d0
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MaruutHoe nojie. MarHuTHOE I10JIE

56 3eMIH ¥ €ro 3HaYeHue IS JKU3HU bubmorexa [IOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIeKTPUUECKHE 3apsiabl.
57 3apsoKeHHBIE Tela U UX brbmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSHHBIN
3JIEKTPUYECKNUNA TOK"
KonTponbhas padota no teme
"DNIeKTpUUECKHE 3apsiIbl.
3apsoKeHHBIE Tela U UX
58 B3auMoiecTBUs. [locTOSTHHBIN buGmorexa IIOK
. https://m.edsoo.ru/ff0abea8
AJIEKTPUIECKUN TOK" /
Bcepocculickas npoBepodHast
pabora
PesepsHblit ypok. Pabora ¢
TekcTamu 1o TeMe "TlocTosHHBIN
59 AIEKTPUIECKUIN TOK" / bubmorexa IIOK
p . https://m.edsoo.ru/ff0acdc6
Bcepoccniickas npoBepodHas
paborta
OmneIT OpcTena. MaruutHoe nosie
60 e eckoro Toka Ma oe bubmorexa HOK
JICKTPHYECKOTO TOK THUTH
p https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 3eKTPOMarHiToB B
61 texauke. JlaboparopHas pabota 0.5 bu6mmoteka [IOK
"N3y4yeHue neicTBUSI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
10J151 Ha POBOJIHUK C TOKOM"
62 DIEKTPOABUTATEIb IOCTOSTHHOTO bu6mmoteka [{JOK

Toka. Mcnionp30BaHue

https://m.edsoo.ru/ff0ac86¢
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JJEKTPOABUraTENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCHIOPTE.
JlaGopaTopHnas pabota
"KoHcTpyupoBaHue U U3yyeHue
paboTHI dNIeKTpoABUTATENS "

63

OmnpiTel @apanes. 3aKoH
3JIEKTPOMATHUTHON UHIYKIIHH.
[TpaBuio Jlenna

64

Dnektporereparop. CrocoOs
MOJYYECHHUS DIIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DIeKTpUIecKHe 1
MAarHUTHBIC SIBJICHUS"

66

Konrponbnas pabora o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
ABJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PezepHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
sBiaeHusd"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe

68

PesepHbIii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MardauTHbIE
sBjeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

14.5
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9 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

| MexaHn4eckoe JBHKEHUE. 1
MarepuanbHast TOUKa

) Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuorexa [JOK
JIBUKCHHEC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIUHENHOE

4 nBkeHue. CpeHsisi U MTHOBEHHAs 1
CKOPOCTH

5 [TpstmonuHeiHOE paBHOYCKOPEHHOE | bub6numoreka [IOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopocTu
JlaGoparopHas paboTa

7 "OnpeneneHne yCKOpeHus Tea npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM ABMXXEHHH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miiockocTu"

2 CBobOoanoe nagenne ten. OnbIThl 1
lManunes

9 PaBHOMEpHOE NBHKEHUE TIO 1 bubnnoreka [IOK
okpyxHoCTH. [lepuoa u yactora https://m.edsoo.ru/ff0ael 76
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obparmenus. JInHeitHas u yrioBas

CKOpPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHHE
1 IlepBebiit 3akoH HeroroHa. Bexkrop bub6nuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnumorexa [IOK
PaBHOelicTBYIOIIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuoreka [JOK
Cynepno3uius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ad Ha mpUMEHEHHE bubnuorexa [JOK
3akoHOB HhloTOHA https://m.edsoo.ru/ff0aeb6e
bub6mmoreka [{OK
1 . r
> Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amaq mo teme «Cua
YIPYTOCTH
JlaGopaTtopnas pabora
17 «Om Ic): GHI;HI/ICF))KGCTKOCTI/I bubmoreia HOK
peAl https://m.edsoo.ru/ff0ace28
MPY>KUHBD)
Bbu6nuoreka [JOK
18 C
118 TpeHis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau 1o teme «Cuia bu6nuorexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paborta
20 "On I:: GJII::HI/IC I1)<03q)¢)1/1 HEHTa bubmmorexa LIOK
pea | H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenne 3amay mo teme "3aKOHEBI
bu6mmoreka [JOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuita TSDKECTH U 3aKOH BCEMHUPHOI'O

bu6mmoreka [{OK

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
P https://m.edsoo.ru/ff0af044
MaJIeHuUs
VYpok-koHpepenmus "IBuxeHue ten
23 BOKPYT I'DaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktukn"
Pemenne 3amau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmorexa LIOK
| p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 IIepBast kocmMu4eckas CKOPOCTb. bubnuoreka [IOK
HesecoMocTs U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHanIbHONW TOUKH.
AOGComIOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TEMIA C bubnmorexa [IOK
. o p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHHUS.
MowmenT cunsl. LienTp TsxecTn
PaBHOBecHe MaTepuanbHOW TOUKH.
AOGCONIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBIO BpaILlICHUSI.
MowmenT cunsl. LienTp Tsxectn
73 Pemenue 3amau mo teme "MoMeHT bu6mmoreka [{OK
cunsbl. Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM paboTe
29 o TeMe "MexaHn4uecKoe IBHKECHUE bubmmorexa LHOK
. | ' https://m.edsoo.ru/ff0b0408
BzaumMopeiicTBue Tel
30 KonTponbHas pabota no teme bubnnorexa [IOK

"MexaHn4ecKoe IBUKEHHE.

https://m.edsoo.ru/ff0b06ec
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BsaumogeiictBue Ten"

Nmmynsc Tenna. IMITysabC CHITBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

bu6nuoreka [JOK

31 Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE
1 Pemenne 3anau 1o tTeme "3akoH bu6nmoreka [JOK
COXpaHEeHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuueckas paboTa U MOIIHOCTb hitps://m.odsoo.ru/f0b0ag4
35 Pabota cuIbl TSKECTH, CHITBI bubmmotexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
16 «Onpenenenue pabOThl CUIIBI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHUH Tea
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH
37 CBs13b SHEPTUU U paOOTHI.
[ToTreHManbHas SHEPTUst
18 Kunernueckas sneprus. Teopema o bubmmorexa [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPIUU B
MEXaHUKE
40 JlaGopatopHas pabora «3yuenue bubnuoreka [IOK
3aKOHA COXPAaHEHHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
Al KonebarenbHoe ABUKEHUE U €TO bu6mmoreka [{OK

XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858
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42

3aryxaromue KojaeoaHus.
BrinyxaeHHbIe KOJleOaHuUs.
Pe3onanc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b2010

43

MareMaTnyeckuil ¥ Npy>KUHHBIN
MasTHUKHU

44

VYpok-uccienoanue «3aBUCUMOCTh
nepuojaa KojaebaHui oT KECTKOCTU
HNPY>KAHBI ¥ MAaCCEI TPy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[TpeBpatieHre SHEPTUU TIPU
MEXAHUYECKUX KOJICOAHUAX

46

JlaGopaTopHnas pabota
«Ompenenenue 4acTOTHI U EPHOIA
KoJie0aHU# MPY>KMHHOTO MasiTHUKA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHMit
rpy3a, NOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaanueckue BoiHbI. CBOMCTBA
MeXaHu4eCcKuX BOJIH. [IpogonbHbIE 1
MIOTNEPEYHBIE BOJTHBI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b2 1 fe

49

VYpok-koHpepennus "MexaHnnyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuveckre BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpa’keHHE 3BYyKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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['poMKOCTb 3BYKa U BBICOTA TOHA.

52 z
AKyCTUYECKUI PE30HAHC
53 VYpok-koHpepenus "YapTpa3ByK u bubmmorexa [JOK
UH(Pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM padoTe Eub 1OK
noInoTEKa
54 110 TeMe "3aKOHbI COXPAHEHUS.
. https://m.edsoo.ru/ff0b2510
Mexannueckue KojaeOaHus U BOTHBI
Konrponbnas pabora no reme
55 "3aKOHbBI COXpAaHEHUS.
Mexanuueckre KoieOaHus ¥ BOJTHBI"
56 DIEKTPOMAarHuTHOE I0JIE. bubnnoreka [IOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOHCTBA JIEKTPOMArHUTHBIX BOJH
VYpok-koudepennus "[lkana
58 AJIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
Hcrionbs30BaHnE 31E€KTPOMArHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBs3H"
VYpok-uccnenosanue "HU3yuenue Bu6 110K
. noInoTEKA
59 CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C httos://m.ed .
ps://m.edsoo.ru c6e
MIOMOIIIBI0 MOOWIJIBHOTO TenedoHa"
Pemenue 3anau Ha onpenenenue
60 YacCTOTHI U JIJIUHBI
AJIEKTPOMArHUTHOW BOJIHBI
DNEeKTpOMarHuTHas MpUpOIa CBETA. Bu6 10K
noInoTeKa
61 CxkopocTtb cBeta. BonHoBbIE
N https://m.edsoo.ru/ff0b31d0
CBOIICTBa CBETa
62 Ucrounuku cBeta. [IpsMonuneiinoe bubanorexa [JOK

pacipoCTpaHCHHUC CBCTA. 3aTMeHus

https://m.edsoo.ru/ff0b3658
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CouHua u JIyHsl

3aKOH OTpa)Ke€HUsI CBETA. 3epKaJa.

63 Pemienue 3agau Ha mpuMeHeHUe bubmmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKCHUS CBETa
64 ITpenomiienue cBeta. 3aKOH bubnuoreka [IOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHEE OTpaXKEHUE
65 cBeta. Mcrnonb3oBaHue NOJHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJAX
JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCIMOCTH YTJIa
66 MIPEJIOMJIEHUS] CBETOBOT'O JIy4a OT
yrjla ajeHusi Ha TpaHulie "BO3IyX-
creksio""
Ypok-koHpepeHus
"Hcnosnb30BaHUE OJTHOTO
67 BHYTPEHHETO OTPaKEeHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6nmmoreka [IOK
68 JInnzel. OnTHyeckas cuiia JUH3BI hitps://m.cdsoo.ru/f0b3f2c
69 [TocTpoeHne n300pakeHU B JINH3AX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa
70 "Onpenenenue GOKyCHOTO bubnumoreka [IOK

pacCcTodHusd n ONTHUYECKOM CHUJIIBI
coOuparorient JIMH3bI"

https://m.edsoo.ru/ff0b4206
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Ypok-koHbepenmus "OnTuyeckue

bub6mmoreka [{OK

71
JUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
7 I'ma3 xak onrTudeckas CUCTEMA. bu6nuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "epexTs
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
74 OnbiTel HhtoTOHA. CliokKeHune bubmuoreka [JOK
CIIEKTpaJIbHBIX LBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaboparopHas pabota "OnbITHI 1O
pa3IoXKEeHHUI0 OETIOro CBEeTa B CIIEKTP
75 1 BOCIIPUATHIO LIBETA IPEAMETOB IIpU bubmmorexa [TOK
P I peld P https://m.edsoo.ru/ff0cOe2a
UX HaOJIIOJICHUU Yepe3 I[BETOBBIC
bunbTpeI"
VYpoxk-npaktukym "BonHoBbIE
76 CBOICTBa CBETA: JUCIIEPCHS,
uHTephepeHus u audpaxuus”
77 OmnpiTel Pesepdopaa u miianerapuas bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moaens aroma
bopa
Hcnyckanue U NOIJIOLICHUE CBETa
79 atomoM. KBauTebl. JInneluaTeie bubmmorexa [JOK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 Ypok-nipaktukym "Habmronenue bubnnorexa [JOK
CIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIBI bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c1672

%) CtpoeHue aTOMHOTO sijipa. bubnuorexa [JOK
Hyxkionnas Mmonens https://m.edsoo.ru/ff0c18ac

23 PanuoaxkTuBHBIE IPEBpAIICHMUS. bubnuorexa [IOK
N3oTonsl https://m.edsoo.ru/ff0clal4

%4 Penienue 3agau o teme: bubmuoreka [JOK
"PagnoakTUBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nomypacnana
Vpok-xoHbDepeHIIS

86 "IPa I/IoaKl(“il)/IBI:-IHe U3IIy4YECHUS B brbmmorexa [OK

g Y | https://m.edsoo.ru/ff0c2126
MIPUPOJE, MEAULIHE, TEXHUKE
SlnepHble peakiny. 3aKOHBI
87 cox paHeHESI 3apsiI0BOTO U bubmorexa HOK
P AL https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCEI

28 DHeprus CBSI3u aTOMHBIX SITIEP. bubnmoreka [JOK
CBs13b MacChl U YJHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "SAnepHeie
peakuuu"

90 Peakuuu cuHTe3a u aeneHus saep. bubnnoreka [JOK
Ncrounuku sHeprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenius "SAnepHas

91 sHepreTuka. JlercTBus
PaANOAKTUBHBIX U3TyUYEeHUH Ha
’KUBBIC OpraHu3MbI"

[ToaroToBka K KOHTPOJIBHOM paboTe
9 1o TeMe "DIIEKTPOMarHuTHOE MOJIeE. bubnuoreka [JOK

DIIeKTPOMarHUTHBIC BOJTHBI.
KBauToBrie sBieHus"

https://m.edsoo.ru/ff0c223e
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KoHnTtponbHas pabora 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.

93
DIIeKTPOMarHUTHBIC BOJTHBI.
KBanTosrie aBienus"
[ToBTOpeHue, 06ob1IIEeHNE.
94 JIaGopaTopHbIle pabOTHI ITO KyPC bubmmorera [TOK
p pu P ypey https://m.edsoo.ru/ff0c245a
"B3zanMonencTeue Tea"
[ToBTOpeHnue, 006061meHue. Peenue
95 aCYETHBIX U KAYECTBEHHBIX 3a/1a4 buGnnorexa [IOK
p \ ')'1 https://m.edsoo.ru/ff0c2572
1o TeMe ""TermoBbIe MPouecChl
[ToBTOpenue, o6o0mmenue. Permenne
96 pacyeTHBIX U KAYECTBEHHBIX 3a1a4 bubnuoreka [IOK
o Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
[ToBTOpenue, o6o0menue. Perenne
97 ACUYETHBIX M KAYECTBEHHBIX 3a1a4 bubnnorexa [IOK
p | " https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycTaHOBOK
[ToBTOpEHME, 000OIICHUE.
98 JIaGopaTopHbIe pabOTHI ITO KYPC bubmmorexa [OK
partop P ypey https://m.edsoo.ru/ff0c2c52
"CBeTOBEBIE ABIIEHUA"
[ToBTOpenue, 0606meHue. Pabora ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenne, 0600meHue. Pabora ¢
100 Texctamu 110 TeMme "Konedauus u bubmmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
101 [ToBTOpenwue, 06o0menue. Padora ¢ bubnuorexa [JOK

TekcTaMu 1o TeMe "CBeToBbIe
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INPOBEPAEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBePsSIeMOTro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOIM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUA

1.2

pasiinydaTth ABJICHUA 110 OIMMCAHWIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/IBI/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE H3YYCHHbIX (PHU3MUECKUX SBICHUI B
OKpY’KaroIleM MHpe, B TOM 4yucie pU3ndecKue SIBJICHUs B MPUPOJIE,
IpU 3TOM MEPEBOJUTH MIPAKTUYECKYIO 33a]jauy B yUeOHYIO, BBIICIATh

CYLLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUYECKUX SBJICHUI

1.4

ONMCHIBATh M3y4YEHHBIE CBOMCTBa Tel U (U3UYECKUE SIBICHMS,
UCNONB3Yysl (PU3NYECKHE BEIMYUHBI, MPU OMNUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICH HCIIOIB3YEMbIX BEIHYWH, HX
0003HaUeHUss M eIUHMLBI (U3NYECKUX BEJIWYMH, HaXOAUTh
dopMynbl, CBA3BIBAIONIME JAHHYIO (PU3MUECKYIO BEIHYUHY C
JPYTMMU BETMYUHAMU, CTPOUTD I'padUKK U3YUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/ILICCKI/IX BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBA TCI, (I)I/I3I/ILICCKI/IC SABJICHUS U MPOLCCCHI,
HCIIOJIb3YyA H3YYCHHBLIC 3aKOHBbI, IPHU O3TOM [OaBaTb CJIOBCCHYIO
Q)OPMYHI/IPOBKY 3aKOHa MW 3aIllMChIBAThb €ro MAaTCMaTH4YCCKOC

BBIpaXXEHHE

1.6

OOBSICHATH (PU3MUECKUE SBIICHHUS, NMPOLIECCH U CBOMCTBA TEI, B TOM
Yyucllie MU B KOHTEKCTE CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BLIABIATL MNPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH
o0bscHeHHEe W3 | — 2 JIOTMYECKUX IIaroB ¢ omopo Ha 1 — 2
U3YYCHHBIX CBOMCTBa (pU3MUECKHX SBICHUN, (U3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

peuath pacu€THble 3a7a4u B 1 — 2 NeWCTBUSA, UCIIOJbB3Ys 3aKOHBI U
dbopMynbl, cBs3bIBatonIe (U3NYECKHE BEIUYHUHBI: HAa OCHOBE
aHaJM3a yCIOBUS  3aJauyd  3alUChIBaTh KPAaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKHE BEIUYUMHBI B (DOPMYJIBI U TPOBOAUTH
paC‘IéTBI, HaxOOUuThb CIIPpaBOYHBIC [OAaHHBIC, HCO6XOI[I/IMBIC JIIL
pelieHuss  3a/Jay, OILIGHHWBAaTh  PEATHCTUYHOCTh  IOJYYEHHOM

(bU3NYECKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
¢u3nyecKkux METO/J0B, B ONHMCAHUU HCCIIEOBAaHMS BBIICIATD
IPOBEPSEMOE  NPEANOJIOKEHUE  (TMIOoTe3y),  pa3iuyaTb H
MHTEPIIPETUPOBATh MOJYUYEHHBIH pe3ysbTaT, HaAXOAUTh OLIMOKH B

XO0J¢ OIlbITa, ACJIAaTh BBIBOJBI I10 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHI MO HAOMIOACHUI0 (DU3MUECKUX SIBICHUNA WIH
busnueckux  CBOMCTB  Ten:  (GOPMYIUPOBATH  MPOBEpsSEMbIC
NPEINONIOKEeHUsI, COOMpaTh YCTAHOBKY U3  MPEATIOKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 OTIBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE MPAMBIC U3MEPCHUA C HUCIIOJIB30BAHHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MTPHUOOPOB C yUIETOM

3aJJaHHOI a0COIOTHOM MOTrPEUIHOCTH U3MEPEHUH

NPOBOJUTH HCCIICOBAaHHE 3aBUCUMOCTH OJHOM  (pusnyeckoit
BEJIMYMHBI OT JPYrol C MCIOJb30BAaHUEM IPSIMbBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOrO HCCIelIOBaHMsA, cOOUpaTh
YCTAaHOBKY W BBHITIOJNIHATH HW3MEPEHUSs, CIeAys NPeaIOKEHHOMY
IaHy, (UKCUPOBaTh pe3yJbTaThl IOJIYYEHHOW 3aBHCHMOCTH
(¢u3MUeCKUX BEJIMYUH B BHUJE MPEIUIOKEHHBIX TAOIUI] U TPadHUKOB,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICAOBaHUA

1.12

MPOBOJAUTH KOCBEHHBIE HM3MEpEHUs (PU3NUYECKUX BEIUYUH, CIETYs
NPEUIOKEHHON MHCTPYKUMHU: TpPU  BBINOJIHEHUH U3MEPEHMM
coOupaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIUUCISATH 3HaYCHHE

HCKOMOM BEIMYHHBI

1.13

coOioaTh MpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢

1a00paTOPHBIM 000PYI0BaHHEM

1.14

yKa3bIBaTh MPHUHLMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI ACHCTBUS U3YYCHHBIX

npuOOpPOB U TEXHUYECKHX YCTPOWCTB C NMOMOIIbIO HMX ONHCAHMS,




UCIIONB3YSl 3HAaHUSA O CBOMCTBaX (U3MYECKUX SBJICHUM H

HCO6XOI[I/IMBIC (I)I/I3I/IHCCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

OPUBOJUTH TNpPHUMEPHl (HAXOAMTh HMH(POPMALMIO O TpUMeEpax)
NPAKTUYECKOIO  HCIOJB30BaHUSA  (PU3MYECKMX  3HAHUA B
NOBCEHEBHOM KM3HM s oOecriedyeHHss O€30MacHOCTH IpHU
oOpaiieHun ¢ npudbopaMuM M TEXHUYECKMMM YCTpOIlCcTBamH,
COXpaHEHMs 370pPOBbS M COOJIOACHHUS HOPM SKOJIOTMYECKOTIO

MOBEJICHUS B OKPYKAIOLIEN cpeae

1.16

OCYILECTBIISATH OTOOP MCTOUHUKOB MH(POpMAIIUH B ceTH VIHTEpHET B
COOTBETCTBMHM C 33/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCS 3HAHUNA M MyTEM CPABHEHUS PA3IMYHBIX UCTOYHUKOB
BBIJICIATH MH(POPMAINIO, KOTOpasi SBISETCS MPOTHBOPEUMBON HITH

MOXET OBITh HeﬂOCTOBepHOﬁ

UCIIOJIb30BaTh pu BBITIOJTHEHUH yueOHBIX 3alaHui
HAYYHOTNIONYJISIPHYIO ~ JIMUTEpaTypy (U3HYECKOTO  COAEpKaHMs,
CIPaBOYHBIE MaTepHualbl, pecypcbl cetd MHTepHeT, BlIaneTh
npuéMamu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus

nH(}OpMAITUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KpAaTKHE MMUCbMEHHBIE H YCTHBIE COOOLITCHHS
HA OCHOBE 2 — 3 WCTOYHUKOB wuH(popManuu (pundeckoro
coJlep’KaHusl, B TOM YHCJIe ITyOJIUYHO JeslaTh KpaTKUe COOOIIEHUS O
pe3ynbTaTaXx MPOEKTOB WM Yy4eOHBIX HCCIEIOBAaHUM, MPU ITOM
rPpaMOTHO HCIOJb30BaTh M3YUYEHHbI MOHATUWHBIA ammapaTr Kypca

(1)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.19

OpU  BBIMIOJIHEHUU  YYEOHBIX TPOEKTOB U  HCCIEIOBaHUI
pacripeneniarb O00sS3aHHOCTH B TpPylIe B COOTBETCTBUU C
MMOCTAaBJICHHBIMH 3aJadaMH, CJICIAThL 3a BBIINOJHECHUEM IIaHa
IENCTBUI, ameKBaTHO OLIEHHBAaTL COOCTBEHHBIH BKJIad B
eI TEILHOCTh TPYIIIbI, BBICTPANBATh KOMMYHUKATUBHOE

BBaHMOHCﬁCTBHC, YUUTBIBASI MHCHUC OKPYIKAIOMIUX

8 KVIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs




pe3yJabTara

1.1

HCIIOJBb30BaTh IOHATHA

1.2

pasiiniaTth ABJICHUA 11O OMMMCAHWIO MX XaPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IIICCKOG SABJICHUC

1.3

pacro3HaBaTh TMPOSBICHHE H3YYCHHbIX (PHU3MUECKUX SBICHUI B
OKpY’KaroIlleM MHpE, B TOM 4Yuciie PU3NYECKUE SBJICHUS B PUPOJIE,
IpU 3TOM MEPEBOJUTH MIPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICIATh

CYIIECTBEHHBIC CBOMCTBA (MIPpU3HAKM) (PUINICCKUX SIBICHUI

1.4

ONMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCTONB3ysl (PU3MYECKHE BEIMYUHBI, IPU OINUCAHUU IPABUIBHO
TPAaKTOBaThb  (U3MUYECKUH  CMBICT  HUCIOJb3YEMBIX  BEIMYHH,
0003HaUeHUS U EOUHUIBl (QU3NYECKUX BEJIMYUH, HAXOAUThH
(dopMynbl, CBA3BIBAIONIME JAHHYIO (PU3MUECKYIO BEJIUYUHY C
JIPYTUMH BEITMUYMHAMH, CTPOUTH TPaUKK N3yUYEeHHBIX 3aBUCUMOCTEH

(1)I/IBI/I‘I€CKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl M3YYEHHBIE 3aKOHBI, MPU ITOM JaBaTh CIOBECHYIO
GbopMyIUpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAJKECHUE

1.6

OOBSCHATH (PM3MUECKUE MTPOLIECCHI U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISBJISITh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3
1 — 2 moruyeckux IaroB ¢ MOMOIIbI0 1 — 2 M3yYEHHBIX CBONCTBA

(1)I/IBI/I‘IGCKI/IX HBHGHHﬁ, (bPISI/I‘leCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTHU

1.7

pemath pacy€THbIC 3a/1a4u B 2 — 3 IEMCTBUS, UCHOJB3Ys 3aKOHBI U
dbopmynbl, CBsI3BIBatONIME (PU3WYECKHE BETUYMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJa4M 3allUChIBATh KPAaTKOE YCJIOBHE, BBISBIATH
HEJOCTAaTOK JIAaHHBIX JJIsI PEIICHUsS 3aJa4yd, BBHIOMPATh 3aKOHBI H
dbopMyIibl, HEOOXOAUMBIE ISl €€ pelIeHHs], IPOBOJUTh PacUEThl U
CpPaBHHMBATh IMONyYeHHOE 3HaueHHEe (U3MUECKONH BEIUYHHBI C

HU3BE€CTHBIMU JaHHBIMU

1.8

pacno3HaBaTh MPOOJEMBbl, KOTOPblE MOXKHO PEUINTh MPU MOMOIIU
(¢u3MUecKuX METOJOB, HCHOJb3ysd OINHMCAHUE MCCIIEJOBAHUS,
BBIICIIATH IIPOBEPSAEMOE IIPEAIIOIOKEHHE, OLIECHUBATH IIPABUIIBHOCTh

MnopsaKa IpoBCACHUSA UCCICA0BaHMA, NCJIaATh BBIBOAbI




1.9

IPOBOJUTH OMNBITHI 10 HAOIIOACHUIO (U3NYECKUX SIBICHUH MU
¢u3uueckux  CBOWCTB  Ted:  (OPMYJIHpPOBATh  MPOBEPSEMbIE
NPEIIONIOKEHNs, COOMpaTh YCTAHOBKY U3  IPEAJIOKEHHOTO

O60py,HOBaHI/I${, OIIMCBIBATh X0/ OIIbITa U Q)OpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITNOJIHATh NPSIMBbIE M3MEPEHUS C HUCIOJIb30BAHUEM AHAJIOTOBBIX
npubOpoB W JATYMKOB  (PU3MYECKMX BEIMYUH, CPABHHUBATH
pe3ynbTaThl U3MEpeHH ¢ y4€ToM 3aJaHHOM  aOCONIOTHOM

MOTPEIIHOCTH

NPOBOJUTH HWCCIIEAOBAHHE 3aBUCUMOCTH OJHOW  (hu3HdecKoit
BEJIMYMHBl OT JPYrOod C MCIONb30BAHUEM INPAMBIX H3MEPCHHMN:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHATH
U3MEpEeHHs], Ccienys MpeAJIOKEHHOMY IUlaHy, (DUKCHpPOBaTh
pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH B BHJIE TAaOJIHIl M TpaUKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCICAOBAHMA

1.12

MPOBOJIUTh  KOCBEHHBIC  M3MEPEHHUS  (U3MUYECKUX  BEJIIMYUH:
IUIAHUPOBAaTh ~ U3MEpPEHHs,  coOuparb  HKCIEPUMEHTAJIbHYIO
YCTAHOBKY, CJHEQysl MPEIJI0KEHHON HHCTPYKUMUA, W BBIYUCIATH

3HA4YCHHUC BCIIMYHHBI

1.13

CO6J'IIOI[aTB InpaBujia TCXHHUKH 0€e301macHOCTH IIpu pa60Te C

J1a0opaTopHBIM 000pyIOBaHUEM

1.14

XapaKTEepU30BaTh TMPUHLHUIBI JACHCTBUS M3YyUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OIMCAaHHUS, HCHOJb3Ys
3HAHUS O CBOWMCTBAaX (PU3MYECKHX SBICHUH U HEOOXOJAMMBIE

¢duznyeckue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCThIE TEXHUUECKHE YCTPONCTBA U U3MEPUTEIIbHbBIE
npuOOPHI 1O CXEMaM M CXEMaTHUYHBIM PUCYHKAaM, COCTABIISATh CXEMBbI
AJICKTPUYECKUX TENeld C TOCIeOBaTeIbHBIM ¢ TapaJlIeIbHBIM
COCITMHEHUEM DJJIEMEHTOB, pa3iuyasi YCJIOBHblIE 0003HAYCHHUS

3JICMCHTOB 3JICKTPHUYCCKUX Lerei

1.16

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HWHPOPMALMIO O TpUMeEpax)
NPaKTUYEeCKOTO  HCIONB30BaHMA  (U3WYECKHX  3HAHUW B
MOBCEHEBHOM KM3HM [ oOecrieueHHss O€30MacHOCTH TpHU
oOpamieHun ¢ NpuUOOpaMH H TEXHUYECKHUMH yCTPONCTBAMH,
COXpaHEHMs 370pPOBbS M COONIOACHHS HOPM 3KOJIOTMYECKOTrO

MOBEJICHUS B OKPY KaIOLIEH cpee




1.17

OCYHIECTBIISATh MOUCK HMH(MOpMaLMU (PU3NYECKOTO COJEP’KaHUS B
cetu IHTEepHET, HA OCHOBE UMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATh HWH(OpMAINIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOﬁ HJIM MOXKET OBITh HGHOCTOBCPHOIZ

1.18

UCIIOJIb30BaTh TPU BBHIMOJHEHUM Y4E€OHBIX 3aJlaHUi HaydHO-
HOMYJISIPHYIO JTUTEPATypy (DU3MYECKOTO COACPIKaHUS, CIPAaBOYHBIC
MaTepuaibl, pecypcsl cetu MHTepHeT; BiaxeTb NpUEMaMu
KOHCTIEKTUPOBAHMSI TEKCTa, Mpeodpa3zoBaHust HH(GOPMAIH U3 OJTHOU

3HAaKOBOM CHCTEMBI B IPYTYIO

1.19

co3/laBaThb COOCTBEHHbIE IHMCbMEHHbIE U KpaTKUE YCTHbBIE
cooOmeHusi, 0000mmas UHPOPMAIIUI0 U3 HECKOIbKUX HCTOYHHUKOB
(bu3nyecKoro coaepx aHus, B TOM 4YHUCIE MyOJUYHO MPEACTABIATH
pE3yJIbTaThl IPOEKTHON WIIM UCCIIEA0BATEIBCKON AESITENILHOCTH, IIPU
TOM TPaMOTHO HCIIOJIb30BAaTh HM3yYCHHBIM IOHATUHHBIM amnmapar

Kypca (U3UKHU, COMPOBOXK/IATh BRICTYIUICHHE TIpe3eHTalnen

1.20

IPY BBIMOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIEI0BaHUN (PrU3HUECKUX
IPOLIECCOB PACHPEEIATh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Ja4aMH, CJICAWTH 3a BBIIIOJHEHUEM IIJIaHA
JEHUCTBUM M KOPPEKTHpPOBaTb €ro, AaJeKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIAJ B JESATENbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJEHUCTBHE, IPOSBIAAL  TOTOBHOCTH

paspemats KOHQIHKTHI

9 KUIACC

Kon
NPoOBEPsAEMOro
pe3yJbTara

HponepﬂeMLIe NpEeAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOM
OﬁpaSOBaTeJIbHOﬁ nporpaMMmsbl OCHOBHOTI'O 061]1(')1"0 06pa303almﬂ

1.1

HCITOJIB30BAaTh U3YYCHHBIC TOHATUA

1.2

pas3iiniaTth ABJICHUA IO ONMMCAHWUIO UX XaAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OITIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe SBICHHE

1.3

pacro3HaBaTh IMPOSBICHHE H3YYCHHbIX (PU3MUECKUX SBJICHUI B
OKpY’KalOIIeM MHpE, B TOM 4Hcie GU3NUECKue SBICHHUS B IPUPOAE,
IIPU 3TOM NEPEBOIUTH MIPAKTHUUECKYIO 3a/1auy B Y4eOHYIO, BBIJICISTh

CYILIECTBEHHBIE CBOMCTBA (MPpU3HAKK) (PUINUECKUX SIBICHUI




1.4

ONKCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (U3UYECKUE SIBICHMUS,
UCTIONB3ysl (PU3MYECKHE BEJIMYMHBI, TPU OINUCAHUU MPABUIHHO
TPaKTOBaTh  (PU3MYECKUH  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HAUeHUS W EOUHUIBI (PU3UYECKUX BEIMYUH, HAXOAUTH
dopMynbl, CBA3BIBAIONIME JAHHYIO (PHU3MUECKYIO BEIHYMHY C
JIpYTMMU BETUYUHAMU, CTPOUTD I'padUKH U3YYEHHBIX 3aBUCUMOCTEHN

(bU3NYECKUX BETUIHH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘-I€CKI/I€ SABJICHUS U MPOLCCCHI,
HCIIOJIB3YySA H3YYCHHBLIC 3aKOHbI, IIPH 3TOM JdaBaTb CJIOBECHYIO
(I)OpMy.TII/IpOBKy 3aKOHa MW 3allkuCbiBaTb €ro MaTcMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBACHATH (PU3UIECKHE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATH IPUUUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 M3YUYEHHBIX CBOMCTBA

bu3nUecKux ABICHUN, PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3ahauyu (onuparomuecs Ha cuctemy u3 2 — 3
YpaBHEHUI), WCIONB3Ys] 3aKOHBI W (OPMYJIBI, CBSA3BIBAIOIINE
(I)I/I3I/ILIGCKI/IG BCJIMYMHBI: HAa OCHOBC aHa/lM3da YCJIOBHA 3aJadyu
3aIMUCbIBAaTh KPATKOEC YCJIOBHUC, BLIABIATL HEAOCTAIOIIHUE WA
U30BITOYHBIC JJAaHHBIE, BBIOMPATh 3aKOHBI U ()OPMYJIbI, HEOOXOAUMBIE
AJid pelICHUsA, IMPOBOAMTH pvaéTbI U OLCHUBATH PCATTMCTUIHOCTDH

IMMOJIYYCHHOI'O 3HAYCHUA (1)H3H‘Iec1(0ﬁ BCIINYHHBI

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU HOMOIIHU
(U3UYECKUX METOJIOB, UCIIOJIB3YSI OIMCAHKE MCCIICIOBAHUS, BBIJICISATh
NpoBepsieMOe TPEATNOJIOKEHHE, OLIEHUBATh IMPABUJIBHOCTH IMOPSAKA
NPOBEJCHUS HUCCIIENOBaHMS, JeNaThb BBIBOJABI, HWHTEPIPETHUPOBATDH

pe3yJIbTaThl HAOIOICHHI U OTTBITOB

1.9

IPOBOJUTH OIBITHl 110 HAONIONCHHIO (U3MYECKUX SIBICHUH I
(U3MUECKUX CBOMCTB TEJ: CAMOCTOSATENILHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pyAOBaHMUS, ONMUCHIBATH XOJ OMbITA U €r0

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

OPOBOJUTH TPH HEOOXOJUMOCTH CEpPHUI0 MPSAMBIX H3MEpPEHHH,
onpezenss cpeiHee 3HAU€HHE HU3MepsSeMOil BeauuuHbl (POKycHOe

paccTostHue coOuparomeld JUH3b1), 000CHOBBIBATh BHIOOP crocoba




HU3MepeHust (M3MEPHUTEIIBLHOTO MTPUOOopa)

INPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (DPU3MUYECKMX BEIUYUH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUN: IUIAHUPOBATh UCCIIEI0OBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (DMKCHPOBATh PE3yIbTAThbI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHUJAE TaOIUIU

Fpa(i)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTH  KOCBEHHBIE M3MEpPEeHMs]  (PU3MUECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ M3MEpPEHMs,  CcOOUpaTh  IKCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATE HU3MEPEHHUs, CileAys IPEeaIOKECHHOU
MHCTPYKIUH, BBIYUCIATH 3HAYECHHE BEIMYUHBI M aHAJIU3UPOBATH
IOJIyYEHHBIE PE3YyJIbTaThl € Y4Y4ETOM 3aJaHHOU IIOTPEIIHOCTU

WU3MEpPEHUN

1.13

coOmoaTh TpaBWiIa TEXHUKHA Oe3omacHOCTH Tipu  pabore ¢

71a0opaTopHBIM 000pyI0OBaHUEM

1.14

pas3yinyaTth OCHOBHBIC NMPHU3HAKK M3YYECHHBIX (H3MUECKUX MOJIEIECH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEHHBIHI
WCTOYHHMK CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJEIb aToMa,

HYKJIOHHasgd MOA€CJIb aTOMHOT'O A1pa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAaHUs, HUCIOJIb3Ysd
3HaHUS O CBOMCTBaX (IM3WYECKHX SBJICHUH W HEOOXOAUMBIE

bu3nYecKue 3aKOHOMEPHOCTH

1.16

UCIIOJI30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPUTEIBHBIX  IpUOOPOB U
TE€XHOJIOTMYECKUX MPOIIECCOB MPH PEIICHUN y4eOHO-IPAKTHUYECKUX
3aJa4, ONTUYECKHUE CXEMBbI 111 TOCTPOSHUS U300paKeHUH B IIIOCKOM

3epKajiec U COOMparoIIeH JTMH3e

1.17

OPUBOJUTH TMPUMEPHI (HAXOIUTh HMHPOPMALUIO O MpUMEpax)
NPaKTUYECKOTO  MCIONb30BaHMA  (U3WYECKMX  3HAHUH B
NOBCEAHEBHOM KM3HM s oOecmiedeHHss O€30MacHOCTH TpHU
oOpamieHun ¢ mnpubopaMM U TEXHUYECKUMH yCTPOHCTBaMH,
COXPAaHEHHs 3[0pOBbSI M COOJIOAEHHMS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPY KaIOIIEH cpee

1.18

OCYHIECTBIISATH MOUCK HMH(pOpMaMU (PU3NYECKOTO COJEPKaHUS B

cetu MIHTEpHET, CaMOCTOATENbHO (hOPMYIIHPYsI MOUCKOBBIN 3ampoc,




HaXOAWTb NYTU OIpeAeseHUs] JOCTOBEPHOCTH  MOJyYEHHOM
uHGOpPMAIIMU Ha OCHOBE MMEIOIIMXCS 3HAHUN U JOMOIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIOJIB30BaTh IMpPHU BBHIMOJIHEHUHM YYEOHBIX 3a/JlaHuil Hay4dHO-
HOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CIPAaBOYHBIC
MaTepuaibl, pecypchl ceTu HTepHeTr; Bnazers npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(GOPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIC COOOINCHUS HA
OCHOBe WH(pOpPMAIIUU W3 HECKOJbKHX HCTOYHHKOB (DH3UUIECKOTO
COJIepKaHusl, MyOJIMIHO TPEICTABIATh PE3YIbTaThl IPOSKTHOW WIIH
UCCIICIOBATEIILCKON  JIEATSIIBHOCTH, TPH  3TOM  I'PaMOTHO
UCTIONB30BaTh HW3YYCHHBIH TMOHATHHHBIN ammapar H3y4yaeMoro
pasnena (U3NKH M COMPOBOXKIATh BHICTYIUICHHUE MPE3CHTAIUCH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IPY BBIMOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIEI0BaHUN (PrU3HUECKUX
IPOLIECCOB PACHPEEIATh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Ja4aMH, CJICAWTH 3a BBIIIOJHEHUEM IIJIaHA
JEHUCTBUM M KOPPEKTHpPOBaTb €ro, AaJeKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIAJ B JESATENbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJEHUCTBHE, IPOSBIAAL  TOTOBHOCTH

paspemats KOHQIHKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kon
pa3jaena

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COleP:KAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

1.1

®duzuka — Hayka O NpUpone. SIBIEHUS NPUPOIBI.
®u3nuecKue SBICHUS: MEXaHUYECKUEe, TEeIUIOBBIE,

SJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

O®uznyeckue BeIMUMHBL. M3mepeHue (uzmueckux
BenmuunH. ®Pusmueckue npubopsl. IlorpemmHocts

n3MepeHnil. MexxayHapoHas CUCTEMA €IMHMI]

1.3

EcTtecTBeHHOHaY4YHBI METO] IO3HAHUS: HAOJIO/IEHNE,
IIOCTAaHOBKA HAyYHOTI'0 BOIIPOCA, BBIIBUJKEHUE TUIIOTES,
OKCIIEPUMEHT 110 TMPOBEPKE THUIOTE3, OOBICHEHHE

HAOJIFOAEMOTO SIBJICHUS

1.4

Onucanne PU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIETIeH

L.5

[TpakTnyeckue paboOTHI:

#iHtPar#H#113Mepenne pacCTOSIHUM.
#H##Par###3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHne pa3MepoB MalbIX TeEJ.
##Parf##l13mMepenne TemmepaTypel IpU  IIOMOILU

JKUJKOCTHOTO TEPMOMETpPA U JaTUMKA TEMIIEPATYPbI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUUN BELIECTBA

2.1

##HPar#H##CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIBL,
ux pasmepbl. ONBITHI, JOKa3bIBAIOIINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i#Par###t]|piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JIBIDKCHHS 4YacTUI] C TeMIIepaTypoil.

BbpoyHoBckoe nBmxenue, nuddysus

23

B3aHMO,Z[eI>'ICTBI/I€ YaCTHILl B€OICCTBA: IIPUTAKCHHUC U




OTTAJIKMBaHHUC

2.4

#H##Par### ArperaTHole COCTOSIHUS BEIIlECTBA:
CTpOCHUE rasos, JKUJKOCTEN u TBEPABIX
(KpUCTATMYECKUX)  Tell.  B3auMOCB3b  MEXAY
CBOMCTBAMM  BEIIECTB B  pa3HbIX  arperaTHbIX

COCTOAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[TpakTueckue paboThI:

#HH#H#Par###OnenKa quaMeTpa aToMa METOOM PsIIOB (¢
UCTIOJIb30BaHUEM (poTorpaduii).

#HHPar##H#ONBITEL 0 HAONIONEHUIO  TEIUIOBOTO
paciupeHust ra3os.

HHHPar###OnbITel 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJICKYJISIPDHOTO ITPUTAKCHUA

JIBIDKEHUE U B3AMOJIEVICTBYE TEJI

11 Mexanuueckoe JIBUKECHHE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKCHHE
#H##Par###Ckopocth.  CpefHsisi  CKOPOCTh  NpPH
3.2 HEpPaBHOMEPHOM JBM)KEHUU. Pacuér myTu u BpeMeHu
JBUKEHUS
SIBnenue vHepuuu. 3aKOH MHEpIUU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH Tella
34 #H#HPar### notHOCTh BemecTBa. CBSI3b IUIOTHOCTHA C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00hEMa BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOILIBIO TMHAMOMETpPA
37 #H##Par###SIBnenue Tarorenus u cuwia Tsbkectu. Cunna
' TSODKECTH Ha Apyrux rwiaHerax. Bec tena. HesecomocTh
13 Cuna TpeHusi. TpeHHE CKONBXEHUS U TPEHHE MOKOS.
' Tpenue B IpUpoae U TEXHUKE
> #HiHtPar#H##Cro)xeHne Ccuil, HaIlpaBJIEHHBIX IO OJHOMU

npsimoid. PaBHOIEHCTBYIOIIIAS CHIT




3.10

[TpakTrueckue paboTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS
(mapuka B OKHJIKOCTH, MOJEIH JJIEKTPUICCKOTO
aBToMOOWIA W Tak ganee). OmpenereHue cpemHeit
CKOPOCTH CKOJBXEHHs Opycka WIM IIapuKa 10
HAKJIOHHOM TuiockocTH. OrmpeneneHue IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIME
3aBUCUMOCTH pacTshKeHUs (1edhopMariii) Ipy>KUHbI OT
NPWIOKEHHOW cuibl. OMBITB, JAEMOHCTPUPYIOIINE
3aBUCUMOCTD CUJIBI TPCHUS CKOJIBKCHUA OT BECA TCJIa U

XapaKTepa COIMPHUKACAOIMIUXCs HOBCpXHOCTCﬁ

3.11

Du3nYeCKUe SBJICHUSA B IIPUPOJIE: TIPUMEPBI ABUKEHUSA C
Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXKMBOW IIPUPOJIE,

JIEHCTBHUE CUITBI TPCHUA B IPUPOAC N TCXHUKE

3.12

Texuuueckue yCTpOf/'ICTBaI AUHaAMOMCTP, TOAUIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEM 1 TA30B

4.1

Hasnenne tBEpmoro Tena. CrnocoObl yMEHBIICHUS H

YBCIIUUCHUA OaBJICHUA

4.2

I[aBJ'IeHI/IC rasa. 3aBHCHMOCTh JaBJICHHA TIa3a OT

00BEMa, TeMIiepaTypbl

4.3

Hepe):[atla JaBJICHUA TBépI[bIMI/I TCJIaMH, XXUJKOCTAMHU U

razamu. 3axoHd ITackansg. [THeBMaTHUeCKHE MAIIIMHEI

4.4

3aBUCUMOCTh JIaBJICHUS JKMJKOCTU OT TJIYOHHBI.
I'mppocratnueckuit  mapagokc.  CooOmaromuecs

COCybl. FI/II[p ABJIMYCCKNEC MCXaHHU3MbI

4.5

Atmochepa 3emau u  arMocdepHOoe JaBJICHHE.
[IpyumHbl CyIIECTBOBaHMSA BO3AYLIHOH OOOJOYKH
3emiu. OmnpiT Toppuuemnnu. 3aBUCUMOCTh
aTMOC(EpPHOTO JaBJIEHUs] OT BBICOTHI HAJ YpPOBHEM

Mopst

4.6

N3mepenne armocheproro mamieHus. [IpubGopsl ais

HU3MCPCHUA aTMOC(i)CpHOFO JaBJICHHA

4.7

JlelicTBUE KUAKOCTH M ra3a Ha NOTPYXKEHHOE B HUX

Teno. Breltankuparomas (apxuMenoBa) cuiia. 3aKOH




Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTuueckue paboOThI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT
00béMa TOTpYKEHHOW B IKHUAKOCTh 4YacTH TeJja.
OrnpezeneHre BBITAIKUBAIOMICH CUJIbI, JEUCTBYIOIICH
Ha TeNo, MOrpyKEHHOE B KUAKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLLIEH CUJIbL, IEUCTBYIOIIEH
Ha TEeJIO0 B JKHUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIUE 3aBUCUMOCTb  BBITAIKHUBAOIICH
CHWJIBI, IEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B KUIKOCTh YAaCTH Tejia U OT INIOTHOCTH
xkuakoctu.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYUPOBAHUE  JIOAKM W  OIpeaeieHue e

rpy30M0bEMHOCTH

4.10

Ousnyeckue  ABIEHUS B TNPUPOAE:  BIUSHUE
atMoc(epHOr0 JaBIIEHWST Ha JKUBOH OpTraHU3M,

TJIaBaHUE PBIO

4.11

TexHuueckue ycTpoicTBa: COOOLIAIONIIUECS COCYHbI,
YCTPOWCTBO BOAOINPOBOJAA, T'MAPABINYECKHUN IIpecc,
MaHOMETp, 0apoMeTp, BEICOTOMED, IOPIIHEBON HAcoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, OHEPTUA

5.1 Mexannueckas pabota

5.2 MexaHndecKas MOITHOCTD

53 [Ipocthie MeXxaHM3MBI: pblUar, OJIOK, HAKJIOHHAS

' IJIOCKOCTh. [IpaBuiio paBHOBECHS phlyara

54 [IpumeHeHue paBuiia paBHOBECHUS pbldara K OJI0KY
«3onotoe  mpaBwio»  MmexaHuku. Kosdduument

5.5 IIOJIE3HOTO  ACUCTBUSA  MexaHu3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHnManbHas SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEH

5.7 Kunernueckas sHeprus

5.8

[TonmHast Mexanuueckasi YHEprus. 3aKOH U3MEHEHUS U




COXpaHEHUsI MEXaHUYECKON IHEPTrUn
[TpakTrueckue paboTHI:
#i#Par#t#Onpenenenre paboTbl CHIIBI TPEHUS IIPH

59 PaBHOMEpPHOM JBM)KEHMM Tejla IO TOPU30HTAJIbHOU
noBepxHocTu. MccnenoBaHue yCloBHN paBHOBECHUS
ppraara. Msmepenne KIIJI HaKkJIOHHOM IUIOCKOCTH.
N3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUU

510 ®usnueckue SBJICHUS B NPUPOAE: pblyard B Teje
YyeJloBeKa
TexHuueckue yCTpOMCTBA: pblyar, MNOABWKHBIA H

5.11 HETOABWKHBIA 0JI0KHM, HAKJIOHHASI TUNIOCKOCTh, TIPOCTHIE
MEXAaHU3MBI B OBITY

8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COACPKAHUSA
pasjaena 3J1eMeHTa
TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOMN
TEOpUU CTpOeHUs BemiecTBa. Macca U pa3mepbl

6.1
MosieKyJl.  OmbITBI, MOATBEPXKIAIOIINE OCHOBHBIE
TI0JIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPUU
Mogenu  TBEPAOTO, IKHUIKOTO H  ra3zoo0pa3zHOro

6.2 coctosiHul BemecTBa. Kpucrtamnnueckue u amopgHble
Tena

6 ~ ~ X3

OOBsicHEeHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPBIX Tl

6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKMHETUYECKOM
TEeopuun

6.4 CMauvBaHME U KallWJUISIPHBIE SIBJICHUS

6.5 TennoBoe paclIMpeHHEe U CKaTUE
Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTBIO

6.6
TEIJIOBOTO JABMKEHUS YaCTHI]

6.7 BHyTpeHHs1 ~ sHeprus. Criocobbl  u3MEHEHHUs




BHYTpPEHHEN »HEpruu: TeIrJionepeaadya U COBEpLICHHE

paboThI
6.8 Bunbt TeIJIoNepelayuu: TEIJIONPOBOAHOCTb,
' KOHBEKIIUS, U3JTyIYCHUE
KomnuectBO TemioTel. VYIeiabpHas  TEIIOEMKOCTH
6.9
BEILIECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHue ¥  OTBEpAEBAaHHWE  KPUCTAJUIMUECKHUX
' BEILECTB. Y IebHAas TEIUIOTA IIIaBICHUS
[TapooOpazoBanue u  KoHAeHcanus. Vcmapenwue.
610 Kunenne. VYpenbHas Termiora mapooOpa3oBaHMUS.
' 3aBHUCHUMOCTh TEMIIEPaTypbl KUTIEHHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DOHeprus TOIMBa. Y IeIbHAas TEMI0Ta CTOPAHUS
[Tpunmuner  paboTel TeruioBbix apuratenend  KIIJL
6.15 TEIJIOBOTO JBUTATENs. TeraoBble ABUTATENN U 3allIUTa
OKPYXaIoIIe Cpeasbl
3aKOH COXpaHEHHs M MPEBPALLEHUS DSHEPrUu B
6.16
TEIJIOBBIX ITpolieccax
[TpakTuyeckune paboOTHI:
HHHPar###ONBITEL 10 OOHAPYXKEHUIO JIEHCTBUS CHJI
MOJIEKYJIIPHOTO TPUTSKEHUS.
#H#H#Parf##ONBITEl IO  BBIPAILIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WX caxapa.
6.17

HH#HPar###OneITel 10 HAONIONEHHUIO  TEIJIOBOTO
pacIIMpEeHNst Ta30B, KUIKOCTEH U TBEPBIX TEI.
Hi#Par##OnpeneneHne 1aBjaeHus Bo3yxa B OanoHe
HITTPHILIA.

HHHPar###ONBITB, JEMOHCTPUPYIOIINE 3aBHCUMOCTh

JAaBJICHUA BO3JyXa OT €ro 00BEMa U HarpCBaHus WJIHN




OXJIQXKICHUSI.

#H##Par##H IpoBepka TUIIOTE3bI JIMHEWHOM
3aBHCHUMOCTH  JJIMHBl ~ CTOJNOHMKA  JKUIKOCTH B
TEPMOMETPHUUECKOM TPYyOKE OT TeMIIepaTyphI.
##Par##HaOmonenne  M3MEHEHHS  BHYTPCHHEH
SHEpPruM Teja B pe3yJbTaTe Tervionepenadyn u padoThl
BHEITHHUX CHIL

Hi#Par#t#lIccienoBanue sBJICHUS TEIUIOOOMEHA TpHU
CMEIIMBAHUM XOJOJIHOW U rOpsiuei BOJIBI.
#HH#Par##H#Onpenenenue KOJIM4ecTBa TEIIOTHI,
MOJTy4YEHHOTO BOJOM TpU TEIIO0OMEHE C HarpeThiM
METaJUTMYECKUM IIUITHHAPOM.

#HH#Par#H#H#Onpenenene  yACIbHON — TEIUIOEMKOCTH
BEIIIECTBA.

#HiHPar###lccnenoBanue npouecca UCIapeHusl.
#HHPar###OnpeienieHe  OTHOCUTEIBHOM BIAXHOCTH
BO3/IyXa.

#HH#Par##H#Onpenenenue YIAEIbHOU TEIJIOTEI

IIJ1aBJICHUA JIbAA.

6.18

®dusnueckre SBIECHUS B NPUPOJIE: IOBEPXHOCTHOE
HAaTSDKCHHE W KallWULIPHBIE SBJICHHWS B IPUPOJE,
KPUCTAJLJIBI B IpUpOJE, n3nyyeHue ColHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue yCTpPOMCTBA: KANWUISIPbI, MPUMEPHI
HCIIOJIb30BaHUS KPUCTAIIJIOB, )KUJIKOCTHBI TEPMOMETP,
JaTYUK TCEMICPATYpPbl, TECPMOC, CHUCTCMaA OTOIICHUA
JIOMOB, TMTPOMETPBI, TICUXPOMETp, MapoBasi TypOuHa,

JABUTaTC]Ib BHYTPCHHETO CrOpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

OnexTpusanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsiiOB

7.2

B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH Kysona

(SaBHCI/IMOCTB CHJIBI BBaHMOHeﬁCTBHH 3APsOKCHHBIX TCJI




OT BEJIMYMHBI 3aPsI/IOB U PACCTOSIHUS MEXKIY TEIaMu)

DneKkTpudecKkoe ToJe. Hanpsixénnocts
7.3 anekTpudyeckoro mnoisd. IlpuHnun  cynepnosunuun
AIIEKTPUYECKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsa. Crpoenne atoma. IIpoBoauuku
U AUDJICKTPUKHI
7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DNEeKTpUYeCKUid  TOK.  YCIOBHS  CYIIECTBOBaHUS
. IIEKTPUYECKOr0 TOKA. MICTOUHMKYM MOCTOSIHHOTO TOKa
[HevictBust 3IEKTPUIECKOIO TOKa (TemoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSIX U razax
. Onekrpuueckas uenb. Cwia ToOKa. ODIEKTPUUECKOE
' HapsDKEHUe
79 ConpoTtuBieHue MPOBOJIHUKA. VY nenbHOE
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJig yyacTka 1enu
[locnenoBarenbHOE W HapauieIbHOE COEIMHEHHUE
7.11
IIPOBOJIHUKOB
PabGoTa ¥ MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
713 DneKTpuuecKkue Henu U MOTPeOUTENH IIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocrossHHBIE MarHuThl. B3auMoaencTBue MoCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHuTHoe mnoje 3eMiid U €ro
' 3HAUEHHUE ISl )KMU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOe mOJIE AJIEKTPUYECKOTO
' ToKa. [I[puMeHeHne 37eKTpOMarHuToB B TEXHUKE
717 JleficTBMe MAarHWTHOTO IOJII HA MPOBOJHUK C TOKOM.

3J'ICI(TpO,[[BI/IF aTesIb IIOCTOSHHOIO TOoKa. cnonap30BaHue




AJIEKTPOJBUraTeNIe B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIoOpTe
Oneitel  ®apanes. SIBaeHHE  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [pasumno Jlenna
DJIEKTPOTreHEPATOP. Crioco0b1 MOJTYy4YEHUS
7.19 IIEKTPUYECKOW  DHEPIMHU.  OJJEKTPOCTAHLIMM  HaA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH
[TpakTrueckue paboThI:
OnbITH 110 HAOIIOIEHUIO SJIEKTPU3ALIUY TSl HHAYKLUEH
Y TIpU CONIPUKOCHOBEHHUHU.
HccenenoBanue ACUCTBUSA DIEKTPUYECKOrO II0JS Ha
IIPOBOJAHUKY U TUDJIEKTPUKU.
COopka u mnpoBepka paOOThl 3JIEKTPUUYECKOW LIEMU
IIOCTOSIHHOTO TOKa.
W3mepenue U peryiupoBaHue CUIbI TOKA.
W3mepenue u peryinpoBaHue HAIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO
4yepe3 pPE3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa MU
HaIpPsDKEHUS Ha PEe3UCTOPE.
70 OnbIThI, J€MOHCTPUPYIOIINE 3aBHCUMOCTh

3JIEKTPUYECKOIO CONPOTUBIIEHUS NPOBOAHUKA OT €ro
JUIMHBI, TJIOLIA/IU TIONEPEYHOr0 CEYEHUsI U MaTepuaia.
[IpoBepka mpaBUia CIOXKEHUS HANPSDKEHHH TpU
IIOCJICZIOBATEIEHOM COEIMHEHUHN [IBYX PE3HCTOPOB.
[TpoBepka npaBuiia AJis CUIIbI TOKA IIPU MapajuIeIbHOM
coeMHeHun pesuctopoB. OmpeneneHue  pabOThI
DJIEKTPUYECKOIO TOKA, MIAYLIEr0 Yepe3 pe3UCTop.
OmnpenesnieHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIEJIIEMOM Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, UAYILETr0 Yepes3 JaMIIOUKy, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ HarpeBarens.
HccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS

INOCTOAHHBIX MAarHuTOB. I/I3yquI/Ie MAarouTHOI'O II0JIA




MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU U
paznenenuu. MccnenoBanue AeMCTBUS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTPEIKY. OnpITsl,
JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHJIBI
B3aMMOJICHCTBYS KaTYLIKH C TOKOM M MarHuTa OT CHUJIBI
TOKAa W HampaBjeHHs TOKa B Karymike. M3yueHue
IICfICTBHSI MArauMTHOIO ImoJjisi Ha HPOBOAHHUK C TOKOM.
KoncTtpyuposanue u A3y4YEHUE paboThI
AJIEKTPOJBUIATEIIS. Nsmepenne KITJ
ANEKTPOJBUraTEeIbHOM  yCTaHOBKM.  ONBITBI 1O
HUCCIICIOBAHUIO SABJICHUSA BHCKTpOMaFHHTHOﬁ
WHIYKIUU: HCCIICIOBAHUE W3MEHCHUN 3HAYCHUS U

HaITpaBJICHUA HHAYKIIMOHHOI'O TOKa

®duznuyeckue SABJICHUS B npupone: JJICKTPHUUYCCKUC

ABJICHUA B aTMocdepe, OSJIEKTPUUYECTBO  KHUBBIX

7.21 OpraHW3MOB, MATHUTHOE TI0JIe 3eMJIH, Ipeiid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS [ )KU3HU HA 3eMiie, IOJIIPHOE
CUSIHUE
TexHu4eckue yCTpOMCTBA: BJIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUHK IEKTPUUECKOMN dHEPruHy,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTelIbHbIC
. AIIEKTPONPUOOPHI (mpumepsl), INEKTPUUYECKUE
IIPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOIBUIATEIb
MIOCTOSIHHOTO TOKA, FT€HEPATOP MOCTOSHHOTO TOKa
9 KUIIACC
Kon Kon
[IpoBepsiemble 371EMEHTHI COAEPKAHUS
paszzneina AJIEMEHTA
MEXAHUWYECKUE ABJIEHUA
o 8.1 Mexanuueckoe JABWKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBEHOCTE MEXaHNYECKOTO IBUKEHUS




8.3 PaBHOMEpHOE MPSAMOJIMHEITHOE IBUKEHHE
#H##Par###HepaBHoMepHoe MPSAMOJIMHEITHOE
8.4 nBukeHue. CpeHsisi ¥ MTHOBEHHAsI CKOPOCTh Tella IPHU
HEpaBHOMEPHOM JIBUKCHUHU
g5 Yckopenue.  PaBHOyCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBIDKEHUE
8.6 ###HPar###CBobogHoe magenue. OnbITol [anunes
#i#Par###PaBHOMEpHOE ABM)KEHHE IO OKPYKHOCTH.
8.7 [lepuon u yactoTta obOpamienus. JInneHas u yrioBas
ckopocTu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE
8.8 [lepsrlii 3axkoH HetoToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetuit 3akon HeroToHa
8.11 HiHParfH##1 [puHIMI cyneprno3niuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 H#H#HtPar###Cuna TpeHMs: CHJIa TPEHHsI CKOJIbKEHUS,
' CHJIa TPEHMS MOKOs, IpyTrue BUAbI TPEHUS
S 14 ###Parf##(Cuia  TSDKECTU M 3aKOH  BCEMHMPHOTO
' TSATOTCHHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUS
8 15 Imwxkenne 1ianer Bokpyr Comama. Ilepsas
' KOCcMHYecKast CKopocTb. HeBecoMocTh 1 neperpys3ku
S 16 PaBHOBecue MaTepuaqbHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par###PaBHoBecre TBEPAOTO TeMa C 3aKPEIIEHHON
' ocblo BpateHus. MoMeHT cuibl. LleHTp TsbxecTn
8.18 Nmnynbse Tena. 3Menenne ummynsca. IMITysibe cuitb
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HiHtPar#H##PeakTBHOE ABM)KEHNE
8.21 Mexanunueckasi paboTa ¥ MOITHOCTb
e Pabora cun Tsaxect, ynpyroctd, TpeHusa. CBs3b
' SHEpPruu U paboThl
823 [lorenumaneHast »Heprus Tena, MOIAHIATOTO HAaj

MOBEPXHOCTHIO 3eMJTU




8.24

[ToTeHManbHas SHEPTUA CKATOM MPYKUHBI

8.25

#H##Par##H#Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU DHEPIUU

8.26

HiHPar###3aKoH COXpaHEHHUs] MEXaHUYECKON IHEPTUU

8.27

[IpakTuyeckue pabOTHI:

OrnpezenieHne CpeTHEe CKOPOCTH CKOJBXKEHUsST OpycKa
WIA JBIWKEHUS IIAapUKa MO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOPEHUs Tella P PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccrenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JIBKCHMM  0€3  HadalbHOM
CKOpOCTH.

[IpoBepka THIOTE3BI: €CIIM TMPH PABHOYCKOPEHHOM
IBUKEHUH 0e3 HauadbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
NPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHUJTBI TPEHHUS
CKOJILKCHUSI OT CHJIBI HOPMAJIBHOTO JIaBJICHHSI.
Onpenenenue KOIPPUIIMEHTA TPEHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTH TpPYXHUHBL. OnpenencHue
paboThl CUIIBI TPEHUS MPH PABHOMEPHOM JBUKCHHUH
TeJla 0 TOPU3OHTAIBHON MOBepXHOCTH. OnpeeneHne
paboThl CHJIBI YHPYTOCTH TPH TOABEME TIpy3a C
UCIIOJIb30BAaHUEM  HETOABIKHOTO ¥ TMOJBHXKHOTO

OJIOKOB

8.28

dusnyeckue IBICHUA B pupoa€: MPUIKUBEI U OTJIMBBEI,
JABMOKCHHUEC IIJIIAHCT ConHeuHoMH CUCTCMBbI, PCAKTUBHOC

JABVKCHUC )KUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpPOMCTBA: CHOUAOMETpP, JAaTUYUKHU

IMMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

KonebarenpHoe JIBUKCHHE. OcHoBHBIE
9.1 XapaKTEPUCTUKUA  KoyieOaHMi: TEPHOJl, YacToTa,
aMIUTATY 12
9.2

Marematnueckuii M NPYKUHHBIA ~ MasiTHUKH.




[IpeBpamienrie  sHepruM  HOpU  KoJieOaTeIbHOM

JABHMOKCHUH

9.3

3aryxatomue Konebanus. BoiHyXIeHHbIE KOneOaHuUs.

Pesonanc

94

Mexaandeckue BOJHBEL (CBONMCTBA MEXaHHYECKHX
BoH. lIpononbHble M momnepedHble BOJHBL. J{nMHa
BOJHBEI U CKOPOCTH e€  pacmpocTpaHCHHS.
MexaHUYeCKHUE BOJHBI B TBEPJIOM TelIe, CEHCMUUYECKHE

BOJIHBI

9.5

3ByK. ['/poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WHubpa3Byk u ynpTpa3Byk

9.7

[IpakTuueckue paboOTHI:

OmnpeneneHue 4YacToTbl W Iepuoja KoyieOaHui
MaTeMaTHYECKOT0 MasiTHUKA.

OmnpeneneHnue 4YacToThl W Iepuoja KoyieOaHuM
IPYXKUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIepHOJia KoJieOaHUH
NOJBEIEHHOIO K HWUTH Tpy3a OT JJIMHBI HUTH.
UccnenoBanne 3aBUCMMOCTH Tepuojia KoseOaHUi
NpPY>KUHHOI'O MasTHHKa OT Macchl rpysa. IIposepka
HE3aBUCHMOCTH  Ilepuoja  KosiebaHuil  rpysa,
HOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHbl.  M3MepeHue  yCKOpeHUsi CBOOOJHOTO

MaJeHUs

9.8

®u3nyeckue SBJICHUS B IPUPOJIE: BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPACEHHE, CEHCMHUUYECKHE BOJIHBI,

IYHaMH, 3XO0

9.9

TexHn4eckue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAaHUE

yJIBTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DIEKTPOMArHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

10.1

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 37eKTpOMAarHUTHHIX BOJIH
10.3

OnexTpoMaruuTHas npupoja csera. CKOpocTh CBETa.




BosiHOBEIE cBOIiCTBA cBETa

10.4

[IpakTuueckue paboOTHI:
N3ydyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C

MOMOIIIbI0 MOOUITLHOTO TenedoHa

10.5

Odusnyeckue SBICHUS B MpHUPOJAE: OHUOIOTHYECKOe
NeicTBHE  BHIMMOTO,  yIbTPapUOIETOBOTO U

PEHTICHOBCKOT'O I/ISJ'[y‘-ICHI/Iﬁ

10.6

Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE

OJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBs3U

11

CBETOBBIE ABJIEHUA

11.1

JlyueBas monens cBera. MicTouHuku cBera

11.2

[IpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA

11.3

Otpaxxenue cBera. [lmockoe 3epkano. 3akoH

OTpaXCHUA CBETA

11.4

HpeJIOMJ'IeHI/IC cBeTa. 3aKoH MMpCIOMJICHHA CBCTA.

[losHOE BHYTpEHHEE OTpAKEHHUE CBETA

11.5

JIunza. Xop jtyuel B JInH3e

11.6

OnTudueckasi cuctema ¢oroanmnapara, MAUKPOCKOIA H

TCJIICCKOIIa

11.7

I'ma3z kak onTudeckas cucrTema. BHI/ISOPYKOCTB u

JaTbHO30PKOCTD

11.8

Pasnoxxenue 6enoro csera B cnekTp. OnbiTel HhtoTOHA.

Crnoxxenue CIICKTPAJIBbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[MpakTiueckue paboThI:

#iHtPar#H#lccnenoBanue 3aBUCHUMOCTH yriaa
OTpaXKEHUsI CBETOBOT'O JIy4a OT yTIJIa Ma/ICHHSL.
HiH#HPar##l13yueHne XapakTepUCTHK HU300paKeHHs
npeaMeTa B IIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
IPETOMIJICHUSI CBETOBOTO Jiyya OT yIJia HaJeHHsl Ha
TPaHHUIIE «BO3IYX — CTEKIIO».

#itPar#H# lonyuenne u300pakeHUH C TIOMOIIBIO
coOMparoIIei TUH3HI.

###Par##Onpenenenne (OKYCHOIO pacCTOSIHUA U




ONITUYECKOM CHIIBI COOMpAIOIIEH JTMH3HI.
##HPar#H##ONbBITEl IO pa3NoOKEeHUI0 Oeloro cBeTa B
CIIEKTP.

#H##HPar##H#OnbITHl 110 BOCIIPUATHIO 1[BETA MPEAMETOB

IpY X HAOIOIEHUH Yepe3 IIBETOBbIC (DMIIbTPHI

11.10

dusnueckue SBICHUS B npupoac: 3aTMCHUA COJIHHa n
.HYHLI, OBE€Ta TCJI, OIITHYCCKUC SBJICHUA B aTMoccbepe

(uBeT HeOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue  yCTpOMCTBA: OYKHM,  IEPUCKOIL,

doroanmnapat, ONTUYECKHE CBETOBO/IbI

12

KBAHTOBBIE SABJIEHUA
191 Omnwitel Pesepdopna u rmmanerapHas Mojieib aToMma.
' Mogaens aroma bopa
192 Hcnyckanue u moryomnieHue cBera atoMoM. KBaHTEHI.
' JIuneituaTbie CIEKTPHI
12.3 PaguoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3 Ty deHHS
14 Crpoenue aromHoro sapa. HykimonHas wmonens
' aTOMHOTO siapa. M30Tonsl
15 PanunoaktuBHbie npeBpanienus. [lepuoa nomypacmana
' ATOMHBIX SJEP
126 SnepHble peakunuu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U
' MacCOBOTO YHCEI
DHeprusi CBA3U aTOMHBIX sjaep. CBsS3p Macchl U
12.7
SHEPIrUU
18 Peakuun cunteda u genenus spep. McrouHuku
' sHeprun CoJiHIa U 3BE3]]
129 Snepnas osHepretuka. JlelicTBue paaMOAaKTUBHBIX
' M3JIy4CHHI Ha )KUBbIE OPTraHU3MBI
[IpakTudeckue pabOTHI:
HaOmronenne CrulomiHbIX W JIMHEMYATHIX CIIEKTPOB
U3ITy4YECHHUS.
12.10

HccnenoBanue TpeKoOB: U3MEPEHHUE SHEPTUU YACTHIIBI
0 TOpMO3HOMY ITyTH (110 poTorpadusim).

W3mepenune paanoakTUBHOTO (poHa




12.11

®u3nyeckne SBICHUS B IMPUPOJAE: €CTECTBEHHBIN
pPaAOaKTUBHBIN ¢on, KOCMHUYECKHE Jy4H,
panuoaKkTUBHOE U3JIyYEHUE IPUPOIHBIX MHUHEPAIOB,
NEeICTBUE PaTUOAKTHBHBIX HM3IYYCHHH Ha OpraHu3M

YCII0BCKa

12.12

Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ J03UMCETpP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTebHOI
NMPOrpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu QuU3MKK B  HAYYHOW KapTUHE  MHUDa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBSI3U Y IIO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU IKCIIEPUMEHTA B
busmke, 0 cucreMooOpasywme poau (UMK B pPa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTHi, 00 3SBOJIOLUHU
(bu3nYecKuX 3HAHUNM U UX POJIM B LEIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJAJ€ POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOILIETO

MHUpa, pasBUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBUKEHUU KaK
crocobe CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYISIPHOI
TEOPUM CTPOCHMsI BELIECTBA, O (U3UYECKOH CYIIHOCTU SBICHUH
npupoabl  (MEXaHWYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3InyaTh SIBICHHUA [0 OIUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (U3MUYECKOE SIBICHHE; YMEHHE PACIO3HABaTh MPOSBICHHE
U3yUEHHBIX (PU3MUECKUX SIBIICHUM B OKpPY’>KaIOLIEM MHpE, BBIICIASA

UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH )

BJIaIIeHI/IC OCHOBAMH ITOHSATHUIHOI'O arrmapara U CHUMBOJIMYECKOI'O
SA3bIKa (1)I/IBI/IKI/I M HUCIIOJB30BaHUEC HUX IJIA PCIICHUSA y‘ICGHI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBA TECII, (I)I/I3I/I‘-IGCKI/IC SABJICHUA U

MPOIIECCHI, UCTIONB3YsI PYyHIaMEHTAIBHBIE U OMITUPUIECKHIE 3aKOHBI

YMeHue omnuchiBaTh M3Y4YEHHBbIE CBOWCTBA Tel U (PU3UYECKHE

SABJICHUS, UCTIOJIB3Y S (1)I/I3I/I‘{€CKI/IC BCJIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAYYHOTO TO3HAHUA C Y4ETOM
coOJTI0IeHNSI IPABHJT O€30MACHOTO TPya: HAOMIOACHUE (PU3MUECKIX
SIBJICHUM:

YMEHHE CAMOCTOSITEJIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JAHHOTO Habopa 000pyn0BaHMs 110 MHCTPYKLUH, OIMCHIBATh X0
OTIBITA U 3alUCHIBATh €0 PEe3yJIbTaThl, (POPMYIHPOBATH BBIBOBI;
IPOBEJCHUE TNPSAMBIX M KOCBEHHBIX HW3MEpPEHUH (U3NUECKUX
BEIMYMH: YMEHHE IUIAHUPOBAaTh M3MEPEHUs, CaMOCTOSITEIBHO
coOuparh H3KCHEPUMEHTAIbHYIO YCTAaHOBKY II0 HMHCTPYKIHH,
BBIUNCJIATh 3HAYCHHWE BEIMYMHBI M AHAIU3UPOBATH IOJIyYCHHBIC
pe3ynbTaTel € Y4YETOM 3aJaHHOM IIOTPELIHOCTH PE3YJIbTATOB
WU3MEpPEHN;

IIPOBEICHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX MCCIIEJOBAaHUN;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY M
IPOBOAMUTH  HCCIENOBAaHME IO HMHCTPYKLMH, IPEICTaBIIATH
MOJYYECHHBIE 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BHJE TaOIUIl U
rpaQuKOB, y4YUTBIBaTh IOTPEIIHOCTH, JAeJaTh BBIBOABI  I10

pe3yjibTaTaM HUCCICIOBAHUSA

[lonumanue  XapakTepHBIX CBOHCTB  (DU3MYECKHX  MoOjenen
(MaTepuasibHasi TOUKa, aOCOTIOTHO TBEPOE TEJIO, MO CTPOSHUS
ra3oB, JKUJKOCTEH M TBEPABIX Tel, IJIaHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJIEJIb @TOMHOTI'O sJipa) U YMEHUE NPUMEHATh UX AJIs

00BACHEHHS (bHSI/I‘IeCKI/IX IIpoueccoB

YMmeHnue oOBACHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
YUCI€ U B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUYMHHO-CIICICTBCHHBIE CBA3U
U CTpPOUTH OOBSCHEHHE C ONOpPOM Ha HU3yYeHHBIE CBOWMCTBA
dusnyeckux sBICHUH, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOACIN

YMmenue pemath pacu€THble 3amauu (Ha 6aze 2 — 3 ypaBHEHHil),
UCIIONB3YSl 3aKOHBI W (OpMyJsbl, CBA3BIBAIOIIKE (PU3HMUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allACHIBAaTh KPATKOE YCIIOBUE 3alayH,
BBISIBIISITH HEJIOCTAIOIIME JTaHHBIC, BHIOWPATh 3aKOHBI M (HDOPMYIIBL,
HEoOXouMBble JUIs €€ PelIeHUs], UCIIOIb30BaTh CIIPAaBOYHbIC JAaHHBIE,
IIPOBOJUTH PAcy€Tbl U OLICHUBATh PEAIUCTUYHOCTH I10JYyYEHHOI'O
3HaueHUs (PU3NUECKON BETUYUHbI; YMEHHE ONPEAETSATh Pa3MEPHOCTh

q)H3quCKOﬁ BCJIIMYHHEI, HOHy‘ICHHOfI IIpH pCHICHUU 3aJ1a4n

YMeHHE XapaKTepHU30BaTb IIPUHLUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIE€ OBITOBBIX NMPUOOPOB, U MPOMBIIIJICHHBIX

TCXHOJIOTHYCCKUX MTPOLECCOB 10 X ONMMNCAHUI0, MCITIOJIb3YS 3HAHUSA O




CBOMCTBAaX (DU3UYECKUX SBICHUH U HeoOXoaumble (HHU3UYECKUE

3aKOHOMCPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3MYECKUX SBJICHUSAX B
MOBCEIHEBHON JKM3HM i1 oOecnedeHus Oe30MacHOCTH MpH
oOpamieHHUn ¢ OBITOBBIMH  NpHOOpaMHM U TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3/I0pOBbSI W COOJIOACHUS HOPM
SKOJIOTUYECKOI'0 TOBEJEHUS B OKpYXalolled cpene; MOHMMAaHHE
HEOOXOIMMOCTH MPUMEHEHHS JOCTIKCHUNA (PU3UKU U TEXHOJIOTUI

AJIA paliuOHaJIbHOI'O IIPUPOA0IIOJIB30BaAHUSA

11

OneIT moucKa, NpeoOpa3oBaHUs M TPEACTaBICHUS HHPOpPMAIUH
(GU3NYECKOTO COACpkKAHMS C HUCHOIB30BAaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI; YMEHHE OIICHUBATH JIOCTOBEPHOCTH
MoNyueHHOW WHGOpPMAIUU Ha OCHOBE HWMEIOIIUXCS 3HAHUUH W
JOTIOTHUTEIBHBIX ~ MCTOYHHUKOB; YMEHHME HCIIOJIB30BaTh  IPHU
BBIMOJTHEHUH Y4E€OHBIX 3aJaHUi Hay4HO-TIONMYJSPHYIO JUTEpaTypy
(GU3NYECKOTO COMepIKaHus, CIIPAaBOYHBIC MaTepUANIbl, PECYPCHI CETH
WutepHer; BiageHue 0a30BbIMM HaBbIKAMHU  [IPeOOpa30BaHUS
uHbOpMaIM W3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO; yYMEHHE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBICE M YCTHBIE COOOIIEHUS Ha

OCHOBC HH(bOpMaL[HH N3 HCCKOJBKHX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3J1€MEHT COACPKAHUSA

1 MEXAHUWYECKUE ABJIEHUA

11 MexaHndeckoe JABUIKCHUC. MaTepI/IaHBHaH Touka. Cucrema otcuéra.

OTHOCHUTENBHOCTh JBHUXXCHUA

PaBHOMepHOE U HepaBHOMEpHOE ABMKEeHHE. Cpennsist ckopocTh. Dopmyna i

1.2 BBIYHMCIICHHSI CpETHEN CKOPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHefIHOG JABHIXKCHUC. 3aBHCHUMOCTh KOOpAMWHATHI T€JIa OT

BPEMEHH B CIIy4ae PaBHOMEPHOI'O IPSIMOJIUHENHOIO JBUKEHUS:

S
L3 x(f)=x,+vt

I'paduku 3aBUCUMOCTH OT BPEMEHH sl NMPOEKLUUU CKOPOCTH, MPOCKIUH
NEpEMENICHUs], IyTH, KOOPAMHATHI NPH PABHOMEPHOM IPSIMOJIMHEMHOM

JBHMOKCHHUH

3aBHCHMOCTD KOOpAWHATBI TEJIa OT BPCMCHU B CIydYac PABHOYCKOPCHHOI'O

prlMOJ’IHHCﬁHOFO JBHUXCHUA:

[ Ry

Sy =vg, =+ a =

@opMyIbl Uil IPOEKIHUH IEPEMENICHUS, MPOEKIMH CKOPOCTH W IPOEKLHH

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKCHUH:

-

1.4 s. D=y, -t+a, %

U.T('f) =Upy T, £,

a.(f) =canst,

L):_.l.:— L)-__.: =2a,s,

['paduku 3aBUCUMOCTH OT BPEMEHHU JUIsl MPOEKIUH YCKOPEHHS, MPOEKIUU
CKOPOCTH, IIPOCKIUU NCPEMCUICHUA, KOOPAHWHATHI IIPU PABHOYCKOPCHHOM

Hp?[MOJII/IHeﬁHOM JBHXCHUHN

CBoOoanoe nagenue. @opmylibl, OMUCHIBAIONTHE CBOOOAHOE TIAZICHUE TeJla 10

15 BCPTHKAIN (I[BI/I)KGHI/IG TCJIa BHH3 HWJIM BBCPX OTHOCHUTCIIBHO ITOBCPXHOCTH

3emin). ['padyiku 3aBUCUMOCTH OT BpPEMEHM JUIsI TPOCKIMH YCKOpPEHHUS,

IMPOCKIMKU CKOPOCTH MW KOOPJAWHATHI IIPHU CBO6OI[HOM nmaacHuu TEjia II0




BEPTHUKAIH

CKopoCTh PaBHOMEPHOTO JBHXKEHHUS Tella MO OKpPYKHOCTH. HamparieHue
CKOPOCTH.
®opmysia g BBIYUCICHUS CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH W MEPHUOJ
oOparieHus:

2TR

T

L[eHTpOCTpeMI/ITCJIBHOG YCKOpCHHUC. HanpaBneHHe HEHTPOCTPEMUTCIIBHOT'O

16 yckopeHust. @opmyiia Jjisi BEBIUUCIECHUS YCKOPEHUS:
2
R v
R
dopmyna, CBSI3bIBAIONIAS IEPHOJ] i YACTOTY OOpaIICHHUS:
V= 1
T
Macca. [1notHocTs BemectBa. @opmyna A BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuia — BexkTopHas ¢uszudeckas BenuyrHa. ClIoKeHue Chil
1.9 SAsnenne unepnuu. [lepriit 3akoH HeroToHa
Btopoii 3akon HerotoHa:
F=m-d
1.10
CoHarpaBIe€HHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CUJIbI, IEUCTBYIOIIEH
Ha TeJlo
Bzaumopeiictue ten. Tpernii 3akoH HeroToHa:
1.11 F_?—rlz_Fi—Q
12 Tpenue nokos U TpeHue ckoJibkeHus. opmynia 17151 BBIYUCICHUS MOIYJIS CUJIBI

TPECHUA CKOJIbKCHUS:




1.13

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHpPyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -4
F — G . '—_\—
R
Cuia TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHMS.
®dopmyna A7 BRIYHCICHUS CUIIBI TSDKECTH BOIHM3U moBepxHocTH 3emuu: F =
mg.
JIBrxenue maHeT BOkpyr Connua. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmnynsc Tena — BekTopHas (pU3nvecKas BeIMYnHa.
D=mo

Nmnynsc cucremsl tei. M3menenue umnyisca. MMmyibsce cumsl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCA JJI 3aMKHYTOI>’I CHUCTCMBI TCJI:
p=nyU +im, U, =const

PeakTuBHOE IBHKEHHIE

1.17

Mexannyeckast pabora. @opmya s BBIYUCICHUS PaOOThI CHIIBIL:

A=Fscosu

Mexannueckas MOIITHOCTE:

1.18

Kunernueckas u MMOTCHUMAJIbHAA DHCPIUs. CDOpMy.Ha JJIs BBIYHUCIICHUA

KUHETHYECKOU OHCPIruu:




Teopema o0 kuHeTnyecko sneprun. DopmMysa AJis1 BEIYUCIEHUS
MOTEHI[MAIBHOW SHEPTUH TeJa, MOIHATOTO

HaI 3eMIIEH:

E_=meh
P o

1.19

Mexannyeckas SHEpIus:
E=E;+E P

3aKOH COXpaHEHMsI MEXaHNYECKOM 3Heprun. Popmyiia s 3aKoHa
COXPAHEHUS MEXAaHUYECKON DHEPTUU B OTCYTCTBHE CHJI TpeHUs: £ = const.

HpCBpaI_I_ICHI/IC MEXaHU4YeCKOH OHCPTHUHU MMPU HAJIUYIHUU CUJIBI TPCHUA.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE PABHUIIO» MEXAHUKH.
Peryar. Mowmenr cwitel; M - FI.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[ToaBuxHBIM 1 HeTOABYKHBIN O0510KK. KITJ[ mpocThIx MEXaHU3MOB,

n= Anonesaas

Aaarpaq EHHA A

1.21

JlaBiienue TBEpIOrO TEIIA.

@opMya 11 BBIYMCIICHMS 1aBJICHHs] TBEPIOTO Tena:

_F
P=g-

JaBnenue raza. ATMocdepHoe TaBiieHue.

T HAPOCTATUYCCKOC NAaBJICHUC BHYTPU KUJIKOCTH.

d)opMyna AJId BBIYUCJIICHUA JaBJICHUA BHYTPH KUAKOCTHU !

p=pgh+p_,

1.22

3axoH Ilackans. I'mapaBanueckuii mpecc

1.23

3akon Apxumena. dopmyna s omnpeneseHUs BBITAIKUBAIOIMICH CHIIBI,

HeﬁCTBYIOHlefI Ha TCJI0, HOFPY)KéHHOC B X KUJKOCTb MJIM I'a3:

F_i_rﬁ. = ng




YcnoBue mnaBanus tena. [lnaBanue CYIOB 1 BO3AYXOILIaBaAHUEC

1.24

Mexanudeckue KojeOaHUs. AMIUIUTYa, TEPUOJ M YacToTa KOJeOaHUM.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJT KOJICOaHUH:

1.25

Marematuueckuil U MpYKUHHBIA MasTHUKU. [IpeBpaineHue sHepruu mpu

KOJIEOATEIFHOM JIBHKCHUAH

1.26

3aryxatomue kojaebanus. BeinyxienHbie konebanus. Pezonanc

1.27

MexaHandecKre BOJIHEI. HpOI[OJ'IBHBIe N IIOIICPECYHBIC BOJIHEI. HJ’II/IHa BOJIHBI 1

CKOPOCTD paCnpoCTPaHCHUSA BOJIHBI:

L=v-T

1.28

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByX cpen. MH]pa3ByK U yIbTpa3ByK

1.29

Ipakxmuueckue pabomol

N3mepeHue cpenHell IUIOTHOCTH BEIIECTBA; apXUMENOBOW CHIIBL; KECTKOCTU
NPY>KUHBL, KOOQQHUIUEHTa TPEHUSI CKOJBXEHUS; pPaOOThl CHIIBI TPEHUS, CHIIBI
yIPYTOCTH; CpeHEN CKOPOCTH JBMXKEHUSI OpyCKa II0 HAKJIOHHOH IJIOCKOCTH;
YCKOpeHHs1 Opycka NpH JBMKEHUU MO HAKJIOHHON IJIOCKOCTH; YacTOThI M
nepuoAa KojeOaHMH MaTeMaTUYeCKOro MasTHHKA; YacTOThl M MepHoja
KOJICOAHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO HA phIyar;
paboThl CHJIBI YHPYTOCTH IpPH MNOIBEME Ipy3a C MOMOULIbIO HEMOABH)KHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH IIPU MOABEME IPpy3a C IOMOIIBIO MTOIBUKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CUJIbI OT 00bEMa MOrpyKEHHOMN
YaCTH TeJla U OT INIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacCChl TeJla; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJILHOTO JABJICHUS U
0T poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPY’KUHE, OT CTENIEHH
negopManuy Npy>KUHBL; YCKOPEHUs1 Opycka OT yIJia HaKJIOHa HaIpaBIIsSIOICH;
nepuoja (4acToThl) KoJeOaHUI HUTSHOIO MasiTHUKA OT JJIMHBI HUTH; NIEPHOAA
KOJICOAHUH TPYKUHHOTO MAasiTHUKA OT MAcChl rpy3a U >KECTKOCTU MPY>KUHBI;
UCCJIEJOBAaHNE HE3aBUCHUMOCTU MepHoja KoJieOaHUM HUTSHOTO MasiTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBECHSA pblvara

1.30

Qusuueckue sA6leHUs 6 npupode: TPUMEPHl IBIKEHUS C Pa3TUYHBIMU

CKOPOCTSIMH B )KMBOU M HEXKUBOU IIPUPOJIE, IEHCTBHE CHIIBI TPEHUS B IPUPOJE U




TEXHHUKE, IPWIWUBBI WU OTJIMBBI, JBWKeHUE IIaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBieHUs] Ha >KMBOW OpraHU3M, IUIaBaHHE PbIO, BOCIPUSATHE

3BYKOB KUBOTHBIMH, 3E€MJICTPACCHUC, celicCMHUUYECKHe BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoticmea: CIUJOMETp, TATUUKU TOJIOKEHHS, PACCTOSHUS U
YCKOpPEHUs, AMUHAMOMETp, MOJALIMIHHUKY, PAaKETbl, pbluar, MOABWXXHBIA U

HeHO,Z[BI/I}I(HBII;'I 6J'IOKI/I, HAKJIOHHAA IINIOCKOCTb, IMPOCTBIC MEXAHU3MbI B 6BITy,

131 COOO0MIAIOIMECs COCYAbl, YCTPOUCTBO BOJOMPOBOJIA, THAPABIUYECKHUIN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
HCIIONb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOpUU  CTPOEHUS

2.1 BemecTa. Mojenu TBEPAOTO, JKUIKOTO ¥ Ta3000pa3HOT0 COCTOSTHUI BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

27 JBwxenue yactuil BemecTBa. CBs3b CKOPOCTH JABWKEHHUS YaCTUIl C

' Temneparypoil. bpoynosckoe aBmxenue, nuddysus

2.3 CMmauyuBaHUE U KaWJUISIPHBIC SIBIICHUS

2.4 TemnnmoBoe pacuiMpeHue U CkaTue

2.5 TemnnoBoe paBHOBECHE

26 Buytpennsas sueprusa. PaGora u Teronepenaya Kak crocoObl M3MEHEHUS

' BHYTPEHHEHN SHEPrUuU

2.7 Buap! Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHUE
Harpesanme wu oxnaxaenue Ten. KoauyecTBO TEIIOTHI. Y AenbHas
TETI0OEMKOCTb:

2.8 : 2

O=cml\t, -1, )
3aKOH COXPAHEHMS PHEPruu B TEIUIOBBIX Ipolieccax. YpPaBHEHHE TEIIOBOIO
Oananca:
2.9
G +0,+..=0
Ucnapenune u xoHueHcanud. MI3MeHeHUWE BHYTPEHHEH 3HEPTHM B IpOIECCce
2.10 ucrapeHusi M KoHJeHcauuu. KurneHue >KUAKOCTH. YAelibHasi TeIoTa

napoobOpazoBanus: L = O/m




2.11

BnaxnocTe BO3yxa

2.12

[InaBneHne u kpucraumsauus. I3MeHeHHE BHYTPEHHEM OHEPIUH IIPH

IUIaBJICHUH U KPpUCTAJIJIN3allUH. yI[eJ'IBHaH TCILIOTA IJIaBJICHUA !

,_9

.,r‘-'.:_
m

2.13

BHyTpeHHsAs1 SHeprus CcropaHus TOIUIMBA. Y JAENbHAs TEIUIOTa CTOPAHMS

TornuBa: ¢ = O/m

2.14

[Tpunnumne! paboTel TeroBbix Asuraresneil. KI1J] TemmoBoro nurarens

2.15

Ipaxmuyeckue pabomuol

N3mepenue ynenbHON TEMI0EMKOCTH METAJUTMUECKOTO IIMIIMHAPA; KOJIMYECTBA
TEIUIOThI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (UKCHPOBAHHOMN
Macchl, B KOTOPYIO ONYIIEH HarpeTblii IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJJAHHOTO HArPEThIM IMWJIMHIPOM, MOCJE OMYCKaHUS €ro B BOJLYy KOMHATHOM
TEMIEPATYPbl; OTHOCHUTENBHOM BIIAXKHOCTU BO3AYyXa; YAEIbHOW TEIUIOTHI
IiaBjieHus: Jsbjaa. lccrnenoBaHue W3MEHEHHs TeMIEpaTypbl BOJBI  MPU
Pa3IMUHBIX YCIOBUSX; SIBICHUS TEIUIOOOMEHA MPHU CMEUIMBAHUHU XOJIOAHON U

ropsiuei BOJbI; MpoIecca UCIapeHUs

2.16

Duszuueckue s61eHUs 8 npupode.‘ MMOBEPXHOCTHOC HATSAIKCHUC U KAITWJUIAPHBIC
SIBJICHUS B IIPUPOAC, KPHUCTAJJIBI B IIPUPOAC, U3IIYUCHUC COJ'IHI_[a, 3aMCpP3aHUC

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue  ycmpoucmea: — KalWUISAPbI,  MPUMEPbl  HUCHOIb30BAHUSA
KPHUCTAIIIIOB, )KUJKOCTHBIN TEPMOMETP, JaTYUK TEMIIEPATYPhI, TEPMOC, CHCTEMA
OTOIUICHHUS JAOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOHWHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUSA

3.1

:‘)HGKTpI/ISaHI/IH TCII. Z[Ba BHUA SJICKTPUUYCCKHUX 3apsaa0B

3.2

B3aumoneiicTBre 3apsiykeHHBIX Tel. 3aKoH KyoHa

33

3aKoH COXPAHCHUSA DJICKTPUICCKOTI'O 3apdaa

3.4

3HCKTpI/I‘leCKOC TI0JIC. HaprI)KéHHOCTB QJICKTPHUYCCKOI'0 IIO0JIA. HpI/IHLII/IH

CYNEpPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPHUYCCKUX 3apsiaOB. HeﬁCTBHC QJICKTPHUYCCKOI'0 II0JIA Ha




aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUANEKTPUKH

[TocTossHHBIN ANEKTpUUECKU TOK. [[elicTBUA 2JIeKTpruYecKoro Toka. Cumia Toka.

Hanpsxenue.
3.6 I=qntt,U=A4/4
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
13 3akon OMa a1 yyacTka aiekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
TT—FT oJT - P—PR
ITapamiensHO€e coeJUHEHHE ITIPOBOAHHUKOB PABHOI'O COIMPOTUBIICHUS
39
U=U;:;I=I+1;:R=—.
] - ST 2
CwmenranHple COeTMHEHUS TIPOBOTHUKOB
3.10 PaGoTa u MontHOCTH 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 2
. Q=I"-R-t
312 OneiT Opcrena. MarHutHoe Mosie ONpsIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarauTtHoe moJ€ MNOCTOSHHOIO Mar"uTa. Bi3anmMoaeldCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBME MAarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SABnenue 3nekTpoMarHuTHON MHAYyKUuu. [IpaBuio Jlenna
Ipaxmuyeckue pabomuol
N3MepeHne  3JIEKTPUYECKOTO  COMPOTHUBJIEHUS  PE3UCTOPa;  MOIIHOCTH
3.16

SJICKTPUYICCKOT'O TOKA, pa60TBI SJICKTPUYICCKOT'O TOKA.
HccnegoBanne 3aBHCUMOCTH CHIIBI TOKa, BO3HHUKAIOMICIO B IIPOBOAHHKE

(pGSI/ICTOPH, naMnqua), OT HAIIPSPKCHHA HAa KOHIIAX ITPOBOAHMKA, 3dBUCHUMOCTH




COIIPOTUBJICHHUA OT JJIMHBI IIPOBOAHUKA, ITIOMAAN €T0 IMOIIEPEUYHOTO CCUCHUA U
YACIBbHOTO COIIPOTUBJICHHA.

HpOBepKa mpaBujia JJIs1 SJICKTPUICCKOr0 HANPSAKCHUA ITPHU TOCIICA0BATCIbHOM
COCAUMHCHUHU ITPOBOAHHKOB; IIpaBuUJia IJIA CHJIbI JJICKTPHUYCCKOI'O TOKa IIpH

napajuieJIbHOM CO€IMHEHUHU MTPOBOIHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue AGIeHUs 8 npupooe: DIEKTPUYECKHE SBICHUS B aTMocdepe,

3.17 3JICKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TI0JIe 3eMJTH, Apeli( MoTrocoB,
POJIb MAarHUTHOTO TOJISI JUIsl )KU3HU Ha 3eMJIE, MTOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea.: 3NEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETUYMK  DJIEKTPUYECKOH HHEPruu, DSIEKTPOOCBETHTEIbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIE NEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEIOXPAHUTENHN, JJIEKTPOMATHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKa,
TeHEpaTOp MOCTOSTHHOTO TOKA

3.19 OneKkTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHuTHRIX BOJTH

3.20 JlyueBas monens cBera. IIpsimonnHeiHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkaio

3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETa

3.23 Hucnepcus ceeta

e JIunza. Xon nydeit B auH3e. POKyCHOE paccTosiHUE JTMH3BL. OnTudeckas cujia

. auH3el: D = 1/F

3.25 ['na3 xak ontuueckas cucrema. OnTudyeckre npudopsbI
Ipakmuueckue pabomwi
##HtPar#H##l13Mepenne onTUYECKOM CHIIbI coOuparomell JUH3bL, (POKYCHOTO
paccTosiHUsL coOMparolei TMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEpOB IpeaMeTa
¥ M300pakeHus1, KOT/ia IMpeIMET PacIooKeH B IBOMHOM (oKyce), IoKazaTels

3.26 MPEJIOMIICHUS CTEKIIA.
#HiHPar###llccnenoBanue CBOMCTBAa M300pakeHUs, MOJyUYECHHOTO C ITOMOIIIBIO
coOuparomield JTUH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yTJIa MPEJOMJICHUsI CBETOBOTO Jiyya OT YIJla HaJeHus Ha
IPaHULE «BO3LyX — CTEKIIO»

397 Quzuueckue senenus 6 npupoode: 3atmenuss ConHua u JlyHbl, LBera Tel,

' ONTUYECKHUE sIBJIEHUS B atMocepe (1BeT Heba, pedpakuus, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, HEPUCKOI, (QoToanmapaT, ONTHYECKUE

CBE€TOBOAbI




KBAHTOBGIE ABJIEHMA

PamnoaktuBHOCTE. Anb(a-, 6eTa-, raMma-u3nnydeHus. Peakiuu anbda-u Oera-

4.1
pacrnaja

42 Onwitel Pesepdopna mo paccessHuro anba-gacturl. [lnanerapHas Mojaenb

' aToma

4.3 CocrtaB aTroMHOTrO siipa. M30TomnbI

4.4 [lepuon monypacnana aTOMHBIX sIAEP

4.5 SnepHble peakuuu. 3aKOHbBI COXPAaHEHUSI 3aPsA0BOTO U MACCOBOIO YUCEN
Qusuueckue sA61eHUs 8 npupode. €CTECTBEHHBIH pPaJUOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIyYd, pPaJUOAKTHUBHOE H3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PAJMOAKTUBHBIX U3IyYEHUN HAa OpPraHU3M YeJI0BeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, UHANBUIAYAJIbHBIN JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAad SHEPTCTUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

» ®usuka: 7-i1 knacc: 0a30BbIid ypOBEeHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NBanoB A.N., MockBa, nznarensctBo «IIpocsemenuer, 2023 roa

» dusuka: 8-i kiacc: 6a30BbIN YpOBeHb: yueOHUK, 8 kiacc/ [lepoimkun .M.,
NBanoB A.W. MockBa, uznarensctBo «IIpocsemenuey, 2024 roa.

» dusuka: 9-i knacc: 6a30BbI YPOBEHb: YueOHUK, 9 kimacc/ [lepbrimkun U.M.,
I'ythuk E.M., IBanoB A.U., IletpoBa M.A. MockBa, U31aTe€IbCTBO
«IIpocBemenuer, 2025 roa.

METOANYECKHUE MATEPUAJIbBI JJIs1 YAUTEJA

CamMocTosiTeNbHbIE U KOHTPOJIbHBIE pa0doThl K yueOHuky . M. Ilepoikuna, A.
N. Nsanoa ®PU3NKA 7 (PDU3UKA 8) bazosslii ypoBeHb. MOCKBa
"IIpoceemienne” 2025. ABtopsl: A. E. Mapon, E. A. MapoH.

CaMocTosiTeNnbHbIE U KOHTPOJIbHBIE paboThl K yueonuky . M. [lepoimkuna, E.M.
I'yrauk, A. U. UBanoBa, M. A. IlerpoBa ®U3MKA 9 ba3oBslii ypoBeHb. MOCKBa

"ITpoceemenne” 2025. ABtopsl: A. E. Mapon, E. A. MapoH.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru
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