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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBjieHa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpaMmbl, mpeacTaBieHHbIXx B DPI'OC OO0, a Takke ¢ yd€ToMm
dbenepasibHOM paboueil mporpammbl BocnuTanus u KoHuenmuu mpenogaBaHusi yu4eOHOTO
npeamera « Ou3nKay.

Conepxanue  mporpamMMmbl 1Mo (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCSI W OPTaHU3AINI0 M3YYCHHUS (PU3UKU Ha
JesTeTPHOCTHON OCHOBE. B mporpamMMe mo (u3nKe yYHUTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeaMera B peanusanuu TpedoBaHuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeAMETHBIM  pe3yJbTaTaM  OOy4YeHHs, a Takke  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHu.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET pacupeesieHne yueOHOro Marepuaia o rogam
oOydeHus: (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh H3YUYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA TPEIMETHOTO COJEpKaHUS M YYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImuXCs.

[Iporpamma mo @usuke pa3paboTaHa C LEIbIO OKAa3aHUA METOAMYECKOW IOMOIIH
YUHTEII0 B CO3AAHUH paboueld MporpaMMsl 10 y4eOHOMY MPEAMETY.

duzuka SBISETCS CHUCTEMOOOPA3YyIOIMIMM JJIi  €CTECTBEHHO-HAYYHBIX  YUEOHBIX
MPEAMETOB, TMOCKOJBKY (PU3NYECKHe 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB M SIBIICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acCTpOHOMUEH U Pu3nuecKko reorpadueit, BHOCUT BKJIaa B
€CTECTBCHHO-HAYYHYI0 KapTHHY MHpa, MpeaocTaBiseT Hauboyiee sCHbIE 00pasilbl
MPUMEHEHUST HAyYHOTO METOJa TIO3HAHWSA, TO €CTh CIoco0a TONYyYEeHHs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 rIaBHBIX 33/1a4 (PU3NYECKOTo 00pa30BaHUs B CTPYKTYpe 00IIero oOpa3oBaHus
COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe y
00yJarommxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MPEIOIAraeT OBJIAJACHHUE CIETYOITIMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHWBATh M IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHUS,

e HHTEPIPETUPOBATHh JaHHBIC W HCIIOJIH30BAaTh HAyYHBIE JTOKA3aTCIbCTBA JIJIS
MOJTyYSHUS BBIBOJIOB.

[lenu w3ydenust pu3uku Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs ONpPENCICHBI B
Konuenuuu mnpenonaBaHusi ydeOHoro mpeamera «@Puszukay B  00pa3oBaTENIbHBIX
opranuzanusix Poccuiickoii @enepainu, peaan3yolux OCHOBHbIE 00lIe00pa3oBaTeabHbIe
OporpaMmbl,  yTBEpKIEHHON pemenueM Kommermn  MuHHCTEpCTBa  MPOCBEIICHHUS
Poccutickoit @eaepanmu (mpotokon ot 3 mekadbps 2019 r. Ne [TK-4BH).

e u3yyenus pusukm:

e TMpUOOpETEHHWE HWHTEpEeca W CTPEMIICHHUS OOYYaIOIIMXCS K HAyYHOMY M3YUYEHHUIO

IPUPOABL, PA3BUTHE WX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;



e pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TMO3HaHWS u (PopMUpOBaHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjbTaTa M3yYEeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBanue TmpeACTaBICHUN O pPoau (PHU3UKH AIA  Pa3BUTHUSA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

e pa3BUTHE NPEACTABICHUNA O BO3MOXHBIX cdepax Oyayied mnpodeccuoHaTbHON
NESTEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYEeHHUIO B
ATOM HAINpaBJICHUU.

JlocTmkeHne 3THX IeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONMINX 3a1a4:

e TMpUOOpEeTEeHHWE 3HAHMM O JHCKPETHOM CTPOCHHUM BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMPUOOpPETEHHE YMEHUW OINUCHIBAaTh W OOBSACHATH (DU3NYECKUE SBJICHUS C
HCITOJT30BAaHUEM TTOTyICHHBIX 3HAHH;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PacUETHBIX 3a/Jad C HCIOJIb30BAaHUEM
bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHUI HAOMIONATh NPUPOJIHBIC SIBJICHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOThl W IKCICPUMEHTAIBHBIE HCCICAOBAHHS C HMCIOJIb30BAHHEM
U3MEPUTEITLHBIX TPUOOPOB;

e OCBOEHHE TIPUEMOB paboOThl ¢ MHPOpMalend (HU3UIECKOTO COIEPIKAHMSI, BKIHOYAs
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHaIU3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO cdepamMu TpoPecCUOHATLHON JEATETbHOCTH, CBS3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nUecKoi HayKH.

Ha n3ydenue pusnku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMS

otBoAUTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heenm0), B 8 kiiacce — 68 yacoB (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeN0).

[Ipenyaraemelii B mporpamMme mo (pusuke mnepedeHb J1abopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMEHJATEIbHBIN XapaKTep, YUYHUTEIh AENacT BHIOOP MPOBEACHUS JabOpaTOPHBIX
paboOT W ONBITOB € YUYETOM WHAMBUIYATbHBIX OCOOCHHOCTEM O0OyYarommxcs, CIHCKa
HKCIIEPUMEHTATLHBIX 3a/IaHHM, TMpeJIlaraéMbIX B pPaMKaX OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPY:KAKOIIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTecTBeHHO-HAay4HBIII METOJ| TO3HAHMA: HAOIIOACHHE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHve 1EHBI AJIEHUS MIKaJIbl U3MEPUTEIBHOTO Tpubopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJbHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYeCKUX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX MU UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — sBieHuid,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHepuuM. 3aKOH HMHEpUHMHU. B3auMoaelcTBHE Tell KAaK NpPUYUHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mepenue cuiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBJICHHE TATOTEHHUS U CUja
TsokecTd. CHila TSDKECTH Ha IpyTux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHre B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHHMUECKOTO IBMXKCHHS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. Crno)xeHue CuJji, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimeol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue MmIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsDKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTENH U ra30B.



JaBnenue. CnocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBiieHUd. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIyOWHBI. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. [ mapaBnuyeckie MeXaHu3Mbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hHEpPHOTO TABJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTh AABJICHUS ra3a OT TEMIEPaTypHhI.

[lepenaua naBiIeHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJN: MJIABaHUE WJIM MOTPY>KEHHUE Tel B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH Tea.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEH HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT OOBbEéMa MOrpyXEHHOU B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phlUara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYTroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHOM TTIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaK1OHHON NIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE SBIEHUS. TeIIoBoe pacliupeHUe U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILUIONPOBOJIHOCTD, KOHBEKLMS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHenune naBieHus Tra3a MpU M3MEHEHUHM O0BbEMA U HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneums.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH M
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruu Tejia B pe3ysbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

Onpenenenue yaeabHOU TENI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh anekTpuueckoro mnosisd. [IpuHimn
CYNEPHO3ULIMHU EKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYLIECTBOBAaHHUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IMOJIS1 HA IPOBOAHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOTO TOKa. VCronp30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH Ha BO30OHOBIISIEMBIX HICTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3IeKTpUIeCKOro HalpsHKEHUST BOJIBTMETPOM.
. PeocTaT 1 Mara3uH conpoTHBICHHA.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.

W 0 N U AW

L = =)
o U M W N LR O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimeol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHre U peryJMpoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOUTHOCTH  DJICKTPUYECKOrO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS HA HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOAHHBIX MAarHMTOB TPU  HUX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBHS MarHUTHOTO TIOJIL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS M HAIPAaBICHHUS HWHAYKIIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0H HeroToHa. Bropoi 3akon Herotona. Tperunii 3akoH HerotoHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmvnynbec tena. M3menenne mmmyisbca. UMnynbe cuiibl. 3aKOH COXpPaHEHHMS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CM TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHeprusl CxKATOM NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHHSI MEXaHWYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJILHO Pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBIKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIrysabca Ipu B3aUMOJICHCTBUU TE.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM I1aJICHHH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JIBIKCHHS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TIPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

Onpenenenue KECTKOCTU MPY>KUHBI.

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



10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aKoHa COXpaHEHHs SHEPTHUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — koineOaHus.  BbpiHyxkzaeHHble — KojeOaHus.  Pe3zoHaHc.
Mexanudeckue BOJIHBI. (CBONCTBA MEXaHMYECKUMX BOJH. IIponmonsHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOGmionenue konebaHU Ten MOJA NEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

6. OmbITBI, JEMOHCTPUPYIOLME 3aBUCHUMOCTh TepuoAa  KoJjeOaHui
NPYKUHHOTO MasATHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkana »37I€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

o oA W



OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimeol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAKECHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['a3 kak onruueckas cucrema. BiIM30pyKocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH yIJia MPEJIOMJIEHUS CBETOBOTO JIy4ya OT yIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. TlomydeHue n300pakeHHI C MOMOIBK COOUPAIOLIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JIVMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB MPH UX HAOIIOACHUH 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3aIuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. HccienoBanne TPEKOB: MU3MEPEHHE SHEPTrUM YACTHUIBI 110 TOPMO3HOMY

nyTH (110 doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHUH BCETO Kypca (M3HKH, a TAaKKe JJIS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy 1Mo (u3uke a1 o0ydaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipr u3ydyeHUn NTaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUMBACTCS JOCTHKEHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  oOydeHwus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (hU3mdecKue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
KauE€CTBEHHBIC U IKCIIEPUMEHTAJILHBIC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
bu3nueckue BICHUS B OKPY KaIOIIEeH MPUPO/Ie U TTOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMED, TPAKTUUECKOTO UCIO0JIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (U3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HApaBIICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00OCY>KJIE€HUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NUYECKON HayKu: €€ TrapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TMO3HAHMSI:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;

— pa3BUTHE HAy4YHOW JIOOO3HATEIBLHOCTH, WMHTEpeca K HCCIIEeI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0pPOBbSI W  JIMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE€30MaCHOrO TIOBEJIEHUSA Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBbIKA peQIEKCUM, IPU3HAHUE CBOErO IIpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AaKTUBHOE y4YaCTHME€ B pEIICHUU MNPAKTHUYECKUX 3anady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMUX B TOM YHCIC W (DU3UIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUS

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUSI TOCTYNKOB W OILICHKH HUX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIIMMCH YCJOBHAM COLMAJBHON W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWUMOJCHUCTBUM NPHU BBHIMIOJHEHUHU WCCIEAOBAHUN H
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD,

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
U7, TIOHSATHUS, TUIIOTE3bI O (PU3NUSCKUX O0BEKTAX U SIBICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUINUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate OCBOCHHUS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCAJbHbIC  Y4YeOHBIC  JCHCTBHS,  pEryJsTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNUU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJABI C MCIIOJIB30BAHUEM JIE€AYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
HOJIXOJSIIETO C yYETOM CaAMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(pOpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHeWIlee pa3BUTHE  (PUINYECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU TOUCKE H
otOope WHGOPMAIMKM WIA JAHHBIX C y4E€TOM MPEAJIOKEHHON Yy4ueOHOMN
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HTHOU rpauKoi M MX KOMOWHAIIHSIMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

B XO0/Ie OOCYXAeHMs Yy4yeOHOro marepuala, pe3ysbTaToB Jab0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh HJEW, HAlleJIEHHbIE HA pEUICHHE 3a/Jayd U TMOJAeprKaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSIMU JPYTMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO MPEJICTABIIATh PE3YJIbTaThl BHITOJHEHHOTO (PU3MUECKOrO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATH JECUCTBUS
no €€ JOCTI)KEHUIO: paclpeleNarTh poiH, OoOCYXIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHus (pU3NYecKrux 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJiaHa HCCIEOBaHUS C Y4ETOM HMMEIOLIUXCS PECypcOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MIpejiaraeMble BAPUAHTHI pEICHUMH;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHHUSI  (HEJOCTUKEHUS) pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOr0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJCHHBIX OMIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUN (PU3NUECKUX 3a7a4 WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHUS,
HaAOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, jaedopmanua  (ympyras,  IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBJiCHUS TBEPABIMU TElaMH, KUIKOCTIMU U
razamM, arMoc(epHOe JaBlicHHWE, IUIABaHUE TeJl, MPEBpaAILICHUS
MEXaHMYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYCHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MPUMEPHI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CUJIbl TPEHUS B MPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, pbluaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/1auy B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUI;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndeckue BEeTUYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJIbl, KOXD(HUIIMEHT TMOJE3HOTO JEHCTBUSI MEXaHH3MOB,
KUHETUYECKass W MOTEHIHATbHAsl YHEPTUsi), MPU ONKHCAHUU MPaBUIBLHO
TPakTOBaThb  (PU3WUECKUH  CMBICT  HUCIOJB3YyeMBIX  BEJIMYMH, WX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpaPrKN N3YUECHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITMYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecUs pbryara (0Ooka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBsA3BIBAIONINE (PU3NYECKUE BEIUYHMHBI: HAa OCHOBE aHAlM3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJICTABIATh (DU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pPEIIUTh TPH TOMOITU
($u3NYECKUX METOAOB, B OIMCAHUH UCCIIEI0BAHUS BBIACISATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HaxOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0béMa, CHUIBI W TEMIEpaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYyrol ¢ HCMOJb30BAHUEM TNPSIMBIX HM3MEPEHH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBWXKYIIETOCSd Teda OT BPEMEHHM JBUKCHUS Tella, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CUIIBI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BRITAIKUBAIONICH CUIIBI OT 00BhEMaA
NOTPYKEHHON YacTH Teja U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CIeIysl MPeaoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

IPOBOJNTH KOCBEHHBIE HU3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Tena, CUjla TPEHHS CKOJBKECHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIEeAys NPEIJIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHHH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIUECS COCYJbl, Oapomerp,
pBIYar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUI TMpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEAHEBHOU
XKU3HU 111 oOecriedeHus: 6€30MacHOCTH MPH O0paIlleHNH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlel cpejie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popmauuu B HWHTepHeTre B
COOTBETCTBHUH C 3aJaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3MYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

WCTIOJTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUil HayIHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOTO  COJIepXkaHUs, CIPABOYHbIE MaTepuabl,
pecypcbl ceti VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMU (UIUYECKOTO COAEPKAHUS, B TOM



qucie MyOJIMYHO JAenaTh KPAaTKHE COOOIIEHUS O pe3ysibTaTax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALUECH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJadaMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIHX.

K koH1y o0yueHus B 8 kiiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JBM)KCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HBIE TeJa, HACHINICHHBIM ¥ HEHACBIIEHHBIM Map, BIAXHOCTD
BO3MlyXa, TEMIepaTypa, BHYTPCHHSSI DHEPTHs, TEIUIOBOM JBUTATEINb,
AIIEMEHTAPHBIN JJIEKTPUUSCKHUMA 3apsiJl, MIEKTPUIECKOE T0JIe, TTPOBOTHUKH
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUICCKUN TOK, MATHUTHOE TI0JIC;
paznuyaTh SBJICHHS (TEMJIOBOE pACIIMpPEHUE U CXKaTHeE, Terlonepesaaya,
TEIJIOBOE€ PaBHOBECHE, CMAUYMBAHUE, KAWUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaaya (TEeTUTOPOBOTHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS TeJ, B3aUMOJICHCTBUE 3apsI0B, JEHCTBUS AICKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBUE MArHUTOB, JECUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3HYECKUX  SBICHUUA B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOEC HATSHKCHUE W KaNWUIIPHBIC SBICHUS B TPHUPOJC,
KpUCTA/UTBl B TIpupojae, uanydeHwe CojHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emite, OJIAPHOE CUSHUE, TIPU 3TOM TIEPEBOIUThH MPAKTHYECCKYIO 3a71a9y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHyTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIECTBA, VYJEJIbHAs TEIUIOTa



IUIaBJICHUS, YJEJbHas TEIUIoTa NapooOpa3oBaHUs, yHAeNbHas TEIIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HANPSIKEHHUE, CONPOTHBIICHUE IPOBOJHHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIOLIUE JaHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJSIPHO--KUHETUYECKONW TEOPUHU
CTPOEHHMSI BEIECTBA, NPUHLMUII CYyNEpHO3ULUHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJid yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl W CBOMICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyalui MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTEpa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBarOLME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajM3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEOOXOoquMble A1 €€ pelleHHs, MPOBOAMTH pPacu€Thl W CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUNA WIH
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIydarolle (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOJBI OT TEMIIEPATYphbl KUJAKOCTH U
IIOWAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJM3al[isl MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JE€UCTBUSA
MarHUTHOTO TOJSI Ha MPOBOAHHK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH XO/JI OTbITa U (POPMYJIMPOBATH BHIBOJIBI;
BBIMIOJHATh ~ NPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUN C YUETOM 33JaHHOIN a0COJIFOTHOM IOrPEUIHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUIOMAAH MOMEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBATEIbBHOTO W  IApaUIEIbHOTO  COEAVMHEHHUMU
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl MOJYyYEHHOM 3aBUCHMOCTH B BHUAE TaOMUI] U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysIbTaTaM MCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE TNPOBOJHMKA, pabota u
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, coOUpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUUCIISATh 3HAUCHHUE BEJIUUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX OMNHCAHHUA (B TOM YHUCIHE:
CHCTeMa OTOIUICHHUSI TOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETp, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTENH, JICKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUA O CBOMCTBaxX (DPM3MUYECKUX SIBIICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUsA, AJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JIIEKTPUUECKHX



Hernen ¢ nociaeAoBaTeIbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNA B ITOBCEIHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYIKaIOIIEH Cpele;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TyTEM CpPaBHEHMUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNHATH HMHGPOpPMAILUIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN yUYEOHBIX 3a/laHUl HAy4IHO--TIOMYJISIPHYIO
JUTEepaTypy  (QU3MYECKOro COAEpXkaHMs, CIPABOYHBIE MaTEepUabI,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHusl, B TOM 4YHCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3HKH,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHHBATh COOCTBEHHBIH BKJIAa B
JeSITEIbHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIMXCSI YMEHUIA:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBMXKCHUS, aedopmalius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPAa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMS W TOTJIONICHUS, ab(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



paziuuath SBJICHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEMHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHKEHUE, KOJeOaTeIbHOE JIBM)KCHHUE (3aTyXarollue |
BBIHYXKJICHHbIE KOJIeOaHHWs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPaKCHUE
3ByKa, MNPAMOJIMHEUHOE PaCHPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OEJIoro CBETa B
CIIGKTp M CJIOKEHHME CIEKTpajJbHBIX IIBETOB, JHCIEpPCUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOIrO CIEKTpa
W3JIYYEHHS ) 10 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYyJ)XKaroleM MHpe (B TOM 4YHcClIe (PU3NUECKHE SBJICHHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JIBUKEHHUE TUIaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJICTPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBE€Ta TE,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJIOTUYECKOE AEHCTBHE BUAMUMOTO,
yIbTPadrOICTOBOTO M  PEHTTCHOBCKOTO H3JYYCHHHM, €CTCCTBCHHBIM
paavoaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3ITYyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PATUOAKTUBHBIX M3JIYYEHHM Ha
OpraHu3M 4YeJIOBEKAa), MPH ATOM NEPEBOIAUTH MPAKTHUYECKYIO 3ajadyy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUICCKHUX
SIBIICHUM;

OMMCHIBATh U3yYCHHBIC CBOMCTBA TENI U (PU3UUECCKUE SIBJICHUS, UCIIOJIb3YS
¢dbuznyeckre BeIUYMHBI (CpelHsi M MIHOBEHHAass CKOPOCTh Tella MpHu
HEPABHOMEPHOM JIBUKECHHUH, YCKOPEHHE, MEPEMEIICHUEe, MyTh, YTJIOBas
CKOpOCTb, CHJIA TPEHHUs, CHJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIAJEHUS, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHJIBI,
MEXaHM4YecKkass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHAS DHEPTUS CHKATOU
MPYXUHBI, KUHETUYECKAs DJHEPrusi, IOJHAsA MEXaHW4YeCKas >HEpPrus,
MEePHUOJT M YacToTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTe/lb MPEJIOMIICHUS CpeJibl), IPU OMUCAHUHN
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMbIX BEJIWYHWH,
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYI0 BETUYHHY C JAPYTHMMH BEITUYHHAMH,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
WCIOJIb3ys 3aKOH COXPaHEHMSI SHEPrvU, 3aKOH BCEMHUPHOTO TATOTEHHS,



OPUHLUI CYMEPHO3UIMH CHJI, TPUHLHUI OTHOCHUTeNbHOCTH [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOI0 M MAaCCOBOTO YHUCEI
OpU SJAEPHBIX PEAKUMSIX, HPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTUUYECKOE BbIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JOTMYECKHX IIAaroB C OMNOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THBIE 3adadd  (OMUpAOIIMecs Ha CUCTeMy U3  2-3
YpaBHEHUH), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HA4YeHUsA (pu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpU MOMOUIH
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOEHUHN U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHHM, MPSMOIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3epKalie W CBOMCTB W300pa)KeHHs TMpeaMeTa B coOMparomie
JWH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE H3MepAeMOll BelIMuuHbl ((POKyCHOE paccTOsHUE
cobuparomei JUH3bI), OOOCHOBBIBATH BHIOOpP crmocoba H3MEpeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IyTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpakeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMJIeHHs OT yriia
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IOJYYEHHOM 3aBHUCHUMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI] U TpaduKoOB, IeiaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHUE CBOOOJHOrO MajeHUusl, KECTKOCTb MPYKUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKECHHs, MEXaHW4eckas pabdoTa M MOIIHOCTb, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujla CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOUpaTh 3KCHEPHUMEHTAIbHYIO YCTaHOBKY HU
BBITIOJHATh U3MEPEHHUS, CIEAYs MPEIOKCHHON WHCTPYKIIUH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JAECWCTBUS HU3YYEHHBIX MNpHUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOHM HA WX OmHucaHus (B TOM 4YHCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI I CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIIeHUH Y4YeOHO--NPAKTUYECKUX 3a/1ay, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHGPOpMALMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPYIKaIOLLEH CPEIE;



OCYIIECTBIISITh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYSI MOMCKOBBIN 3alpoc, HAXOAUTh
MyTU OMpEeNIeHUs] JOCTOBEPHOCTH TMOIyYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIIbHBIX UCTOYHUKOB;

UCITI0JIb30BATh MPU BBIMOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TIOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcesl cety IHTEepHET, BilaeTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATENIBHOCTH, IIPU  3TOM TPaMOTHO  MCIOJIb30BAThb  W3yYCHHBIN
NOHSATUUHBIN anmapar M3ydyaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

Koan4yecTBo 4acoB

Bcero

duekTpoHHbIE (LM (pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 ®dusrka - HayKa 0 IPUPOIE 2 bubmorexa LOK
' YKa O pHpOX https://m.eds00.ru/7f416194
bubmuoreka [IOK
1.2 0} 2
VISHTHCCICHE BEMITTHHDL https://m.eds00.ru/7f416194
1.3 EctecTBeHHOHAYYHEIM METO, ITIO3HAHUS 2 bubmorexa LOK
' Y A https://m.eds00.ru/7f416194
Hroro mo pazneny 6
Pa3nea 2. IleppoHavyaibHbIe CBEACHHS O CTPOCHHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TpoerHe petecTsa https://m.edso0.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHUII 5 bubnmnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHDIE COCTOARMA BEMECTRA https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMO/ieilicTBUE TeJl
bubnunorexa LIOK
3.1 M 3
CXAHMHICCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 Wuepuusi, Macca, MIOTHOCTD 4 Bubmmorexa [IOK

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

33 Cuma. Bugst cut 14 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bubnuorexa [IOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2
Jlarerite XuAKoCTA > https://m.edso0.ru/7f416194
bubnunoreka LIOK
43 ATMOChEPHOS HaBICHHC 6 https://m.edso0.ru/7f416194
44 JleiicTBUE KUIKOCTHU U Ta3a Ha 7 bubmmoreka [JOK
' MOTrpyXEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEpPrus
bubmmoreka [IOK
1 P
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bubmmoteka IIOK
52 Hpoctsie MexarHHMEI > https://m.edso0.ru/7f416194
bu6mmoteka IIOK
5.3 M 4
CXAHITICCRaA SHEPTITT https://m.edsoo.ru/7f416194
Hroro no pazneny 12
[ToBTOpEHue 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

KoanyecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PecypChl

Pa3pen 1. TenioBble siBJICHUS

1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemoBsie mpoLECcCh 21 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 ?;e;{;p;;Zﬁi;iﬁ;ﬁi::pﬂmw%le 7 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbI€ SIBJICHUS 6 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHas MHIYKIMS bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
IToBTOpEHNUE 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

9 KUIIACC

HaumeHoBaHue pa3aesioB U TeM
Ne n/mm
NporpamMmbl

KoanyecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pa3zpen 1. Mexann4deckue siBJICHHUSA

MexaHnudeckoe JABHMXKCHUEC U CII0COOBI

11 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
€ro OIUCaHus
1.2 BzaumopetictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 bubnnoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHudeckue KojieOaHus bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBL. 3BYK bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgen 3. DjekTpoMarHuTHOE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
C)
3.1 TICKTPOMATHHITHOS HOTE 1 6 buonuoreka I{OK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJIHEI
Htoro no pazneny 6
Paspnen 4. CBeroBbie SAIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3gen 5. KBaHTOBbIE IBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

5.1 4 bubmuorexa I{OK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHune aTOMHOT O si/ipa bub6mumoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakun bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTopuTE1bHO0-00001IAKOIMH MOYJIb
I1 0006
6.1 OBTOPCHHE 1 ODODIIEHHE CONCPAAHIA 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xnacc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
ara undposbie
Ne i/ Tema ypoka A bp
Bcero U3y4YeHUS o0pa3oBaTte/ibHbIE
pecypchl
®dusuka — HayKa o npupoze. SsneHus bubmmoreka [JOK
1 1
MIPUPOJIbI https://m.edsoo.ru/ff0alde0
2 dusnyeckue SABICHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0alde0
3 Pu3nuecKre BEIMYUHBI U UX U3MEPEHUE 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0alde0
VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIH KHIKOCTHOTO
4 T Mof/IeTyz u Iz)quI/IKa TH;Mne f:T bI" 1 bubmorexa LOK
p paui patyp . https://m.edsoo.ru/ff0alde0
Touxa pocma. Vctionb3oBanue nudpoBoi
naboparopud 1o Gusuke
Mertoasl Hay4yHOTO 1o3HaHus. OnucaHue
5 @HSH‘?CCKH)Z, SBJICHUH C TIOMOILBIO 1 bubamorexa LOK
. H https://m.edsoo.ru/ff09f72a
Mozelnen
Ypok-uccnenosanue "[IpoBepka runoressl:
aTBHOCTH TMOJETA IIApUKa, MyIIEHHOTO
8 paRa, T Bu6mmotexa IJOK
6 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIe 1

BBICOTA ITycKa"
Touxa pocma. Vicnonb3oBanue uppoBoii

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1de0
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naboparopuu 1o Gpu3uke

Crtpoenue BemecTBa. ONbITHI,

7 JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BelIeCTBa
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnmnorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbIThI IO
HaOIII0JIEHUIO TEIUIOBOTO PACIIUPEHUS
9 308 bubmuoreka [{OK
. https://m.edsoo.ru/ff0alde0
Touxa pocma. Vicnonb3oBanue nupoBoit
naboparopuu 1o Gpu3uke
10 ArperatHble COCTOSIHHSI BEIIECTBA bubmmorexa [JOK
https://m.edsoo.ru/ff0alde0
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
11 BOJIbI. O00O0IIIEHHE T10 pa3AeTy bubnnorexa [JOK
«ITepBoHauanbHbIE CBEAECHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIECTBA»
12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubnnorexa [JOK
HEPAaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubnmorexa LIOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu 1 BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubnunorexa LIOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInotHoOCTE BemecTBa. Pacuer Maccel 1 bu6nunorexa LIOK
16
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas paborta «OnpeneneHue
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IJIOTHOCTU TBEPAOTO TEJIA»
Touka pocma. Vicnons3oBanue mudpoBoi
nabopatopud 1Mo Gpu3uKe

Permtenne 3agaud mo reme "IlmorHOCTE

bu6nuoreka [IOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKa
19 B3auMoeicTBus Tei. Cuia yrnpyroctu bubmorexa HOK
A ' yipy ' https://m.edsoo.ru/ff0alde0
3axoH ['yka
Jlaboparopnas pabota «/3ydyenue
3aBUCHUMOCTH pacTsbkeHus (aedopmaruu
20 MPY>KUHBI OT 15 I/IJIO)KGHHOI‘EIHCI/(}J)'ILII)» o bubmorexa HOK
by P . https://m.edsoo.ru/ff0alde0
Touka pocma. Vicnons3oBanue muppoBoi
naboparopuu 1o Gpu3uKe
bubnuoreka [{OK
21 A .C
BIICHHE TDATOTCHINL TALIa BhReCTH https://m.edsoo.ru/ff0alde0
CBs13b MEX]ly CHIION TSAXKECTH U Maccou
22 tena. Bec tena. Pemenue 3aga4 o reme bubmmorexa [JOK
o~ Y % https://m.edsoo.ru/ff0a1778
Cuiia TsoxecTu
93 Cuna TsKecTH Ha IpyruX IUIaHETax. bubmmnoreka HOK
PusnuecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka IIOK
24 nu .
3uepetiite Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 B .H
eC T HEBECoMOTTh https://m.edsoo.ru/ff0al1778
26 CnoxxeHue IByX CHUJI, HallPpaBJIEHHBIX 10 bubnuotexa [JOK
OJIHOM IIpsiMOi1. PaBHOACHCTBYIOIIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay mo teme bubnunorexa LIOK

"PaBHopeiicTByromas cui"

https://m.edsoo.ru/ff0alde0
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Cuna tpenus u e€ Buipl. Tpenue B

bubnunorexa LIOK

28 IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «3ydeHue
3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT

29 CHUJIBI JJaBJICHUS U XapaKTepa bubmmoreka [JOK
CONPUKACAIOIIMXCS] TOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8
Touka pocma. Vicnons3oBanue mudpoBoi
nabopaTopud 1o Gu3uKe

30 Pemenue 3agau Ha onpeneneHne bubnnoreka [JOK
PaBHOJCHCTBYIOLIEH CHJIIbI https://m.edsoo.ru/ff0alde0
Pemenue 3anay no temam: «Bec Tenay,

31 «I"padrueckoe n300pasKeHUE CHI», bubmorexa HOK

. https://m.edsoo.ru/ff0alde0
«Cuibly, «PaBHOICHCTBYOIIAS CHID)
KonTponbHas pabota mo Temam:

39 «MexaHn4decKkoe ABMKeHHe», «Macca, bubnmorexa LIOK
IUIOTHOCTBY, «Bec Tenay, «I"paduyeckoe https://m.edsoo.ru/ff0alde0
n3o0paxenue cum, «CUIbD

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmmoteka IIOK
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3a. 3aBHCUMOCTD JIaBIICHUS bubnmorexa LIOK
rasa ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 Ilepenava naBiaeHus TBEPABIMU TEJIAMH, bubmuoreka [IOK
JKUIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B )KUAKOCTHU U ra3e, BbI3BAHHOE but6mmorekxa [IOK
JIEACTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «/laBnenue B bubmuoreka [{OK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 Coobmarormumecs: cocyibl bubmuoteka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

39 IM'uapaBnuueckuii mpece bubmmorexa [JOK
P P https://m.eds00.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM KHUIKOCTHBIN bubmmoreka [JOK
Hacoc https://m.edsoo.ru/ff0a3136
41 ATmochepa 3eMiIH U IPUIHHBL € Bu6muoteka [JOK
CyIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [{OK
42 B LA
ec Bo3ayxa. ATMochepHoe TaBicHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT bubmmoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe bubmmoreka [JOK
JIaBJICHUE Ha Pa3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe bubnmnorexa [JOK
naBieHue" https://m.edsoo.ru/ff0a3136
eiiCTBHE KUJKOCTH U Ta3a Ha
47 for )KeHHOCHB HUX Tello. ApXxumeaoBa brbmmorexa LIOK
py AP A https://m.edsoo.ru/ff0a3276
cuIia
Jlaboparopnast pabota «Ornpezenenne
BBITAJIKMBAIOIIEH CUIIBI, IEHCTBYIOMIEH Ha
48 TE€JO, MOT )KH;HHOC B mf KOCT:» B Bubmmorexa [IOK
» TTOTPY g . https://m.edsoo.ru/ff0a33fc
Touka pocma. Vicnonb3oBanue uppoBoit
nabopaTtopuu 1o (pusnKe
JlabopaTopHas paboTa 1mo Teme
but6mmorekxa [IOK
49 «MccnenoBanue 3aBUCHMOCTH Beca Tella B

BOJIE€ OT 00bEMA MOTPY>KEHHOHN B KUAKOCTb

https://m.edsoo.ru/ff0a3514
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YacTH TeJla»
Touka pocma. Vicnons3oBanue mudpoBoi
nabopatopud 1Mo Gpu3uKe

50 [TnaBanue Ten bubmmorexa [JOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHCcTpynpoBaHue
apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
51 oi e eJ'IIe)HI/Ie ed ST:ri]o p’béMHOCTI/I" bubmmorexa [JOK
pedl Py 8 . https://m.edsoo.ru/ff0a3a96
Touka pocma. Vicnons3oBanue muppoBoi
nabopaTopud 1o Gu3uKe
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BoznyxormnaBanuey, «/laBnenue bubmmorexa [JOK
YHOB. Y s https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
53 Kontponbnas pabota no teme «/laBienue bubnuoreka [{OK
TBEPABIX TEJ, )KUAKOCTEHU U ra30B» https://m.edsoo.ru/ff0a3a96
bubnmorexa LIOK
54 M 0
exafieckai pabora https://m.edsoo.ru/ff0a3f82
bu6nmorexa LIOK
55 M .E
OHHHOCTD: LANHHMHE! MOTHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacyér MoIHOCTH,
56 pa3BuUBaeMoOM pH Mo IbEME 10 JiecTHUIIE" bubnmorexa LIOK
Touka pocma. Vicnons3oBanue mupoBoit https://m.edsoo.ru/ff0a3a96
nabopatopud 1Mo Gu3uKe
IIpoctsie Mexanu3msl. Peryar. PaBHoBecue bubmuorexa [IOK
57
CWJI HA pplyare https://m.edsoo.ru/ff0a3a96
Prbruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopnas pabora «lccnenoBanue bubmuoteka [IOK

YCIIOBUI paBHOBECHS pblUara
Touxa pocma. Vicnonb3oBanue uppoBoii

https://m.edsoo.ru/ff0a478e
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naboparopuu 1o Gpu3uke

Pemrenue 3agad mo reMe « Y CI0BUS

bu6nmoreka [IOK

59
PaBHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro aecTeus
Mexanu3ma. Jlaboparopnas pabora
. bu6nmoreka [IOK
60 «3mepenue KII/] HakJIOHHOM MIOCKOCTH»
N https://m.edsoo.ru/ff0a3a96
Touxa pocma. Vcnionb3oBanue nudpoBoi
naboparopuu 1o Gpu3uke
61 Pemenue 3agau mo teme "Pabora, bubnunoreka LIOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas 3Heprus. Kunernueckas u Bbu6mmoreka [JOK
MOTEHIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUUECKOW YHEPTUU bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMEeHTalIbHOE OIpeIeTICHHE
W3MCHCHUS KHHETUICCKOU 1
64 MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN bubmorexa LOK
. P P " https://m.edso0.ru/ff0a3a96
TeJa Mo HAKJIOHHOM MIOCKOCTH
Touxa pocma. Vctionb3oBanue nudpoBoi
nabopaTopuu 1o (pusnKe
65 KonTponbnas pabora no teme «Paborta u bu6muoreka [JOK
MOIIHOCTb. DHEPTUSD) https://m.edsoo.ru/ff0a3a96
66 [ToBTropenue. PaboTa ¢ TekcTaMu 1o Teme bubmuorexa [IOK
"Mexannueckoe IBHKeHne" https://m.edsoo.ru/ff0a4ee6
[ToBTropenue. PaboTa ¢ TekcTaMu 1o TeMe
" R . bubnuotexa [JOK
67 JlaBieHue TBEPIBIX Tel, KUIAKOCTEHN U

razos"

https://m.edsoo.ru/ff0a4ffe
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68 [ToBTropenue. PaboTa ¢ TekcTamu 1o reme 1 Bbu6mmoteka [JOK
"Pabora. MomHoCTh. DHeprus" https://m.edsoo.ru/ff0a3a96
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0a3a96

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Hara unpposeIe
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pa3Mmep aToOMOB U MOJIEKYJI 1 bubmorexa HOK
https://m.edsoo.ru/ff0a86ae
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO
4 Y Ta3000pa3HOI0 COCTOSIHUM BellecTBa Ha 1 bubnnoreka [JOK
OCHOBE IOJIOKEHUI MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a86ae
KUHETHUYECKON TeOpUn
bu6mmorexa [IOK
5 Kpucrannuueckue u amopgHbIe Tena 1 https://m.edsoo.ru/Ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxarue 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1 bubnuoreka [IOK
CKOPOCTBIO TETIIOBOTO ABHKEHUS YACTHI] https://m.edsoo.ru/ff0a86ae
9 BuyTtpennsst sneprust. CriocoOsl 1 bubnuorexa [IOK
VW3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5530
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Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BEILIECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KonmuecTBo TemnoTel. Y nenpHas bubmuoreka [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TEII0BOTroO OanaHca. bubnnoreka [JOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas padota "HccnenoBanue
SIBJICHHS TETUIOOOMEHA MMPU CMENTUBAHUN
14 XOJIOOHOM U ropsiyeit BoabI" Bubmorexa ITOK
p . https://m.edsoo.ru/ff0a6a98
Touxa pocma. Victionb3oBanue nudpoBoi
naboparopuu 1o puznke
Pacuer koanMuecTBa TEMIOTEI,
15 HEO0OXOUMOTr0 JJIg HarpeBaHUs Teia U bubmmorexa [TOK
p https://m.edsoo.ru/ff0a86ae
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
JlaGopaTtopHast pabota "Onpeznenenue
16 YAEJIbHOU TEMJI0EMKOCTH BemiecTBa" bu6mmorexa [IOK
Touka pocma. Vicnonb3oBanue nudpoBoit https://m.edsoo.ru/ff0a6bb0
naboparopuu mo pusmnke
17 DOHeprus TOIMBa. Y IeabHas TemioTa bubnmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAIMUECKUX TeJl. Y IenbHas TeIUIoTa bubnnorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
[IABJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnuorexa [IOK

YI[eHLHOﬁ TCIIJIOTHI ITJIaBJICHUA HL,Z[a"

https://m.edsoo.ru/ff0a72fe
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Touxa pocma. Vicnionb3oBanue 1uppoBoi
nabopaTopuu 1o (hu3nKe

[TapooOpazoBanue u KOHIEHCALIHSL.

bu6mmoreka [IOK

20
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nenpHas Temora
21 mapooOpa3oBaHUs U KOHICHCAIIUH. bubnnoreka [HOK
3aBUCUMOCTb TeMIEPATypbl KUIICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(hepHOTro JaBICHHUS
Bnaxnocts Boznyxa. Jlaboparopnas
pabota "OnpeneneHre OTHOCUTEIBHOM
22 BJIAKHOCTH Bo3ayxa" Bubmorexa ITOK
Y . https://m.edsoo.ru/ff0a7628
Touka pocma. Vicnonb3oBaHue uppoBoi
naboparopuu 1o puzmke
93 Pemrenue 3anau Ha onpeaeaecHne bu6mmorexa [IOK
BJI&JKHOCTH BO3]lyXa https://m.edsoo.ru/ff0a86ae
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBast TypOuHa. JIBurarens bubmorexa HOK
P P i https://m.edsoo.ru/ff0a86ae
BHYTPEHHETO CrOpaHus
o5 KIIl rerioBoro asurarens. TemnaoBsie bubnunoreka [JOK
JIBUTATEIH U 3alIUTa OKPYXKaIOIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U IPEBPAILICHUS bubnuotexa [JOK
SHEPIrUU B TEIUIOBBIX MPOLECCAX https://m.edsoo.ru/ff0a86ae
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
27 teme "TeruoBble siBneHus. 3menenue bubmmorexa [OK
. | https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSIHUI BEIIeCTBa
KonTponbhas pabota no teme "Temnnossie
bu6mmoreka [JOK
28 siBNIeHH. VI3MeHeHne arperaTHbIx

COCTOSIHMU BenrecTna'

https://m.edsoo.ru/ff0a86ae
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OnekTpusanus tei. JIBa pona

bubmuoreka [JOK

29
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a86ae
VYpok-uccrienoBanue "IneKTpusaius Teil
WHIYKIKMEH U IPU CONTPUKOCHOBEHUU" bubnnoreka [HOK
30 .
Touxa pocma. Vicnionb3oBanue 1udpoBoi https://m.edsoo.ru/ff0a86ae
naboparopuu mo puznke
31 B3anmoaeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe noje. HampskeHHOCTD
32 AIEKTPpUYECKOro moJs. [IpuHimn bubmmorexa LOK
p -yt . https://m.edsoo.ru/ff0a8a0a
CYTEPIO3UINH SJCKTPUUECKUX TOJTEH
33 Hocurenu siekTpuyeckux 3apsi0B. bubnnorexka [JOK
OneMeHTapHbIi 3apsaa. CTpoeHue atoma https://m.edsoo.ru/ff0a3a96
34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewienne 3ana4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
JJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €T0
36 cymecTBoBauns. IcTOUHUKH bubmmorera [TOK
Y ' https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicreue
AJIEKTPUYECKOTO TIOJISI HA POBOJHUKHU U
38 JTUAIEKTPUKA" bu6mmorexa [IOK

Touxa pocma. Vicnionb3oBanue 1uppoBoi
nabopaTtopuu 1o ¢pu3nKe

https://m.edsoo.ru/ff0a3a96
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DNIEKTPUUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
39
JKAIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC bubnnoreka [HOK
4acTH https://m.edsoo.ru/ff0a3a96
Cwita Toka. JlabopaTopHas pabora
41 "M3Mmepenue u peryanpoBaHue CHilbl TOKa" bubnnoreka [HOK
Touka pocma. Vicnonb3oBaHue udpoBoi https://m.edsoo.ru/ff0a8bd6
naboparopuu 1o puznke
DneKTpuueckoe HanpshkeHue. BoabTmerp.
JlaGopaTtopHast pabdota "H3mepenue u
42 peryJiupoBaHue HarpsHKeHus" bubmorexa LHOK
. https://m.edsoo.ru/ff0a9e14
Touka pocma. Vicnonb3oBaHue uppoBoi
naboparopuu 1o puzmke
43 ConpoTHBieHUE NPOBOAHUKA. Y JEIBHOE bubnuorexa [JOK
COIIPOTUBIICHUE BEILECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBUCUMOCTh
AIEKTPUIECKOTO COMPOTUBICHUS
44 MIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIN bu6mmorexa [IOK
MIOTIEPEYHOr0 CEUYEHNUs U MaTepuana” https://m.edsoo.ru/ff0aa738
Touxa pocma. Victionb3oBanue 1udpoBoi
nabopaTtopuu 1o ¢pu3nKe
45 3aBUCHUMOCTB CHJIBI TOKA OT HAPSKECHMUS. bubnnoreka [JOK
3akoH OMa aJid yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopnast pabora "HccnenoBanue
3aBUCUMOCTH CHUJIBI TOKA, HAYIIETO Yepe3
46 pEe3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U bubnmuorexa [JOK

HaIpsHKEHUs Ha pe3ucrope”
Touxa pocma. Victionb3oBanue 1uppoBoi
nabopaTtopuu 1o ¢pu3nKe

https://m.edsoo.ru/ff0aa04e
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IlocnenoBarenbHOE U napaujiCJIibHOC

bubmuoreka [JOK

47
COEJIMHEHMS TTIPOBOJTHUKOB https://m.edsoo.ru/ff0a86ae
JlabopaTtopHast pabota "I[IpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN NTpU
48 MOCJIEIOBATEILHOM COCIMHEHUH JIBYX bubnmoreka [JOK
pe3ucropos” https://m.edsoo.ru/ff0aaa58
Touka pocma. Vicnonb3oBaHue udpoBoi
nabopaTopuu 1o (HuU3nKe
JlabopaTtopHast pabota "[IpoBepka npaBuia
JUTSL CHJTBI TOKA TIPY TIapajuIeIbHOM
49 COCIMHEHUH PE3UCTOPOB" bubmmorexa LOK
p p . https://m.edsoo.ru/ff0aadle
Touka pocma. Vicnonb3oBaHue uppoBoi
nabopaTopuu 1o (HuU3nKe
Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHA
50 OmMa U1t pa3IndHOro COeIUHEHUS bubnmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOIHHKOB
51 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnmnorexa [JOK
3akon J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue
paboThI U MOIITHOCTHU AJIEKTPUIECKOTO
50 Toxa" bubnunoreka [JOK
. https://m.edsoo.ru/ff0ab3e0
Touxa pocma. Victionb3oBanue nuppoBoi
nabopaTopuu 1o (hu3nKe
DNeKTpUYecKHe e U MoTpeOuTenn
53 AIIeKTpUYecKoii HEprur B ObITy. KopoTkoe bubmmorexa [TOK
P P Y- 0P https://m.edso0.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo
" bubmuotexa [JOK
54 TeMe "DIEeKTPUUECKHE 3apsi/bl.

3ap}I)KeHHLIC TejJa U UX B3aUMOJCHCTBUS.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

[TocTosiHHBIM 27€KTpUYECKU TOK"

KontponbsHas paboTa no reme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE

bu6mmoreka [IOK

> Tella U UX B3aumoacucTBus. IlocTossHHbBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUH TOK"

56 [TocTostHHBIC MAarHUTHI, UX bubmuorexa [JOK
B3auUMOJICUCTBHE https://m.edsoo.ru/ff0a86ae
Vpok-uccnenosanue "M3yuenue nonei

57 MOCTOSIHHBIX MarHUTOB" bu6mmoreka [IOK
Touka pocma. Vicnonb3oBaHue uppoBoi https://m.edsoo.ru/ff0ac3d0
nabopaTopuu 1o (HuU3nKe

58 MaruauTHoe nosie. MaraHuTHOE 10j1e 3eMITH bu6mmorexa [IOK
U €ro 3HaueHue I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MaruutHoe nose

59 ANEKTPUIECKOTO TOKa MarHuTHoe 1mosie bubmmorexa [TOK

https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHre 3IeKTPOMArHuTOB B TEXHUKE.
JlaGopatopHas pabota "H3yuenue

60 JIEWCTBUSI MATHUTHOTO TIOJISI HA TIPOBOIHUK bubnnoreka [JOK
¢ TokoM" https://m.edsoo.ru/ff0ac74a
Touxa pocma. Victionb3oBanue nuppoBoi
nabopaTopuu 1o (hu3nKe
DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

Hcnonp3oBaHue 3IeKTpOIBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA
61 Tpancnopre. JlabopaTopHas pabora bubmorexa HOK

"KoHcTpyupoBanue 1 u3yueHue padboTsl
aJIeKTpoaBUraTess”
Touxa pocma. Victionb3oBanue 1uppoBoit

https://m.edsoo.ru/ff0ac86¢c
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naboparopuu mo puzmke

OmnbiTel Papajesi. 3aKoH

62 AJIEKTPOMArHUTHOU MHAYKIWH. [IpaBmio 1 bubmmorexa [TOK
P AV 1P https://m.edsoo.ru/ff0a86ae
Jlenna
Onekrporerepatop. CriocoObl mOTyueHUs
63 ANEKTPUUYECKOM SHEPTrUu. DNEKTPOCTAHLIUN 1 bubmmorexa [TOK
p pri. P t https://m.edsoo.ru/ff0a86ae
Ha BO300HOBIISIEMBIX UCTOUYHUKAX YHEPTHU
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
64 TeMe "DIEeKTPUYECKUE U MAarHUTHBIE 1 bubmmorexa LOK
" P https://m.edsoo.ru/ff0a86ae
SIBIICHUS
65 KonTtponpsHast pabora o Teme 1 bubmmoreka [IOK
"OnexkTpuuecKkre U MarHUTHbIE ABJICHUA" https://m.edsoo.ru/ff0acb14
66 [ToBTOopenue. PaboTa ¢ TekcTaMu 1o TemMe 1 bubnnoreka [JOK
"TemnoBsie ABICHUS" https://m.edsoo.ru/ff0acc5e
67 [ToBTopenue. PaboTa ¢ TekcTamu 1o Teme 1 bubnnoreka [JOK
"TIoCTOSHHBIN IEKTPUYECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 [ToBTOpenue. Pabota ¢ TekcTamu 1o Teme 1 bubnnorexka [JOK
"MarHuTHbIC SIBICHUS" https://m.edsoo.ru/ff0a3a96
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
ara u¢poBbie
Ne i/ Tema ypoka A ungp
Bcero U3ydeHust o0pa3oBaTe/ibHbIE
pecypchbl
1 Mexanundeckoe aBrxkeHue. MarepuaibHas 1 bubmuorexa [JOK
TOYKa https://m.edsoo.ru/ff0ael76
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIMHENHOE NBIKEHHE 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE
4 BrokeHHe. CpeHss 1 MTHOBEHHAs 1 bubmorexa [JOK
A - P https://m.edsoo.ru/ff0ael176
CKOPOCTH
5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh TIPSMOJIMHEHHOTO
6 aBI-II:)O CKO I;HHOFO BIokeHus. ['paduk 1 bubmmorexa [TOK
P YEROP A P https://m.edsoo.ru/ff0ae176
CKOPOCTH
JlabopaTtopHas pabota "OnpeneneHue
CKOPEHHUS Teja MPU PaBHOYCKOPEHHOM
YEROP DI pABHOYCHOPEHHO Bu6smorexa [IOK
7 JBIDKEHUH 110 HAKJIOHHOM IJTIOCKOCTH 1
. https://m.edsoo.ru/ff0adb18
Touka pocma. Vicnonb3oBanue uppoBoii
nabopaTtopuu 1o (pusnKe
bu6mmorexa [IOK
8 CBoOoanoe majenue teia. OneIThl [amunes 1
a a https://m.edsoo.ru/ff0ael76
9 PaBHOMEpHOE BH)KEHUE IO OKPYKHOCTH. 1 bubmuorexa [JOK
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[lepuon u yacrora oOpamenus. JluneitHas
U yIJIOBasi CKOPOCTU

https://m.edsoo.ru/ff0ael76

10 LleHTpOCTpEMUTENHEHOE YCKOPEHUE BuGmmorexa LIOK
https://m.edsoo.ru/ff0ael76
11 [TepBrrit 3akon HeroToHa. BekTop cuibl ngs?;;?:é(saogﬁ/ifmae 612
12 Bropoii 3akon Herorona. bubmumoreka [IOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Hetotona. Cynepno3unus bubnnoreka [JOK
CuII https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E::fsj?;lr%?:(;{saogr(alllfanecaZ
16 Pemenue 3anau no treme «Cuna ynpyrocti» bubmmoreka LIOK
https://m.edsoo.ru/ffOafe36
JlaGopatopHnas paborta «OnpeneneHue
17 KECTKOCTHU IIPYKUHBI» bubnuoreka [IOK
Touka pocma. Vicnonb3oBanue uppoBoii https://m.edsoo.ru/ff0aee28
nabopaTopuu 1o (pu3nke
bubnmnoreka [JOK
18 Chira TpeHHs https://m.edsog ru/ff0af738
bubnmnoreka [JOK
19 Pemenue 3anau no reme «Cuna TpeHUs» https://m.e dsogru /#0826
JlaGopatopHnas pabota "Onpexnenenue
20 KO3 pHUIHEHTa TPEHUS CKOIBKEHUS" bubnuoreka [IOK

Touxa pocma. Vcnionb3oBanue nudpoBoit
naboparopud 1Mo Gu3uKe

https://m.edsoo.ru/ff0af8be
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Permrennie 3agad mo reme "3aKOHBI

bubmuorexa [JOK

21
Hprorona. Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
Cuna TsDKeCTH ¥ 3aKOH BCEMHUPHOTO
22 TATOTEHUSA. Y CKOpEHHE CBOOOIHOTO bubmmorexa [JOK
' P A https://m.edsoo.ru/ff0af044
MaJICHUS
VYpoxk-koHdepenus " JIBuxkenue ten
23 B(E)K T S)BI/II)Ta HI/IOHHHOFO eHTpa bubmorexa LHOK
PyTIp " HEHTP https://m.edsoo.ru/ffOafe36
(Conneunas cucrema). ['anmaktuxu"
24 Pemenue 3amau mo teme "Cuna TSDKECTH U bu6mmorexka [IOK
3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuyecKas CKOPOCTb. bubnnorexa [HOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHOW TOYKH.
26 AbcomoTHO TBEpAOE Teno. PaBHOBecHe bubnnoreka [JOK
TBEPJIOTO TENA € 3aKPEIVIEHHON OCBIO https://m.edsoo.ru/ffOafe36
BpAaIICHUS
bu6mmoreka [JOK
27 M .
OMEHT Cittbt. LeHTp Tsnkect https://m.edsoo.ru/ff0afe36
28 Pemenue 3agad mo reme "MOMEHT CHUJIBI. bubmuorexa [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO
29 Tel\fe "MexaHI/I‘{eCK(I))e BI/I)I(CEI/IC bubmorexa HOK
. "H ’ https://m.edsoo.ru/ffob0408
B3anmoneiictBue Ten
KonTponbhas pabota no teme
30 "MexaHu4ecKoe JIBUKEHUE bubmorexa LHOK
. 8 | ' https://m.edsoo.ru/ffOb06ec
B3anmoneiictBue Ten
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bubnuorexa [IOK

COXpaHEHUs UMITYJIbCa. YIIPYroe U

https://m.edsoo.ru/ffOb07fa
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HEyIIPYroe B3aUMOJECHCTBHE

Pemenne 3agau mo teme "3akoH bubmuorexa [JOK
32
COXpaHEHHUs uMIryJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE bubnmoreka [JOK
JIB)KEHUE B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0ael76
bubmuorexa [JOK
34 Mexanudeckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffOb0ag4
35 PaboTa cuIIBI TSDKECTH, CHITBI YIIPYTOCTH U bubnuorexa [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
Jlaboparopuas pabota «OnpeneneHue
pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM
36 JBH>KEHUU T€JIa [0 TOPU3OHTAIBHON bu6mmoreka [IOK
ITIOBEPXHOCTH» https://m.edsoo.ru/ff0ael76
Touka pocma. Vicnons3oBanue muppoBoi
nabopaTopuu 1o (pu3nke
37 CBs13b 2Hepruu u padbotsl. [loTeHmanpHas bubnmnorexa [JOK
SHEPTUs https://m.edsoo.ru/ffOb21fe
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE bubmmorexa [JOK
https://m.edsoo.ru/ffOb21fe
Jlaboparopnas pabota «3y4yeHue 3akoHa
40 COXpaHEHUs SHEPTUM bubnmoreka [JOK
Touxa pocma. Victionb3oBanue nudpoBoi https://m.edsoo.ru/ffOb12fe
nmabopaTopud 1Mo Gu3uKe
41 KonebaTenpbHOE TBMIKEHUE U €0 bu6mmorexa [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konedanus. BeiHyX/1eHHbIE bubnnoreka [JOK
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kosebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK

43 MaremMaTnueckuil ¥ NPYKUHHBIA MagsTHUKHA
by https://m.edsoo.ru/ffOb21fe
VYpok-uccienoBanue «3aBUCUMOCTh
neproja KoJeOaHuii OT KECTKOCTU
44 OPY>KUHBI U MacChl Tpy3a» Enbmiorexa IOK
py py . https://m.edsoo.ru/ffOb197a
Touxa pocma. Victionb3oBanue nudpoBoi
nabopaTopud 1o Gpu3uKe
45 [IpeBpareHne sHeprun Npyu MEXaHUYECKUX bubnuoreka [IOK
KOJIEOaHUIX https://m.edsoo.ru/ffOb21fe
JlaboparopHnas pabora «OrnpezaeneHue
4aCTOTHI ¥ TIEPHOJIa KOJIeOaHM I
bubmuorexa [JOK
46 MIPYKUHHOTO MasTHUKAa
. https://m.edsoo.ru/ffOblaec
Touxa pocma. Victionib3oBanue nudpoBon
naboparopud 1Mo Gusuke
JlaGopatopHnas pabora «IIpoBepka
HE3aBUCHUMOCTH IIEpHOa KojieOaHul rpysa,
47 MOJIBENIEHHOTO K HI:ITH OT MAaccCEl 312)1?; bubmaorexa IJOK
s ’ Py . https://m.edsoo.ru/ff0b197a
Touka pocma. Vicnons3oBanue MuppoBoi
naboparopud 1o Gusuke
Mexannueckue BoaHEL. CBOWCTBA
48 MEXaHUYECKUX BOIH. [IpooabHbIe U buomaorexa IJOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
Vpok-koHpepennus "Mexannueckue
49 B;)J'IHBI B Tg)é p,Z[OM teae. CelicMUYECKUE bubmorexa LIOK
N P ) https://m.edsoo.ru/ffob21fe
BOJIHBI
50 3ByKk. PacnipocTpanenne u oTpaxkeHmne bubnuotexa [JOK

3ByKa

https://m.edsoo.ru/ffOb21fe
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Ypoxk-uccnenoanue "Habmonenue
3aBHCUMOCTH BBICOTBI 3BYKa OT YacCTOTHI"

bubmuoreka [JOK

51
Touka pocma. Vicnons3oBanue mudpoBoi https://m.edsoo.ru/ffOb21fe
nabopatopud 1Mo Gpu3uKe
59 I'poMKOCTb 3ByKa M BBICOTA TOHA. bubmumoreka [IOK
AKyCTUYECKHUI pe30HaHC https://m.edsoo.ru/ff0b21fe
Ypok-koudepennus "YabTpa3ByK U bubnnoreka [HOK
53 "
nH(Pa3BYK B IPUPOC U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
54 TeMe "3aKOHbI COXpaHEeHUs. MeXxaHuyeckue bubmmorexa LOK
PaHCHLL https://m.edso0.ru/ffOb25f0
KoJe0aHus U BOJIHBI
Kontposnbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4YecKre KojaeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DNeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH bubmmorexa [JOK
P https://m.edsoo.ru/ff0ael76
Ypok-koupepennus "Lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue bubnmnorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsA3n"
VYpok-uccnenosanue "M3ydueHne cBOCTB
ANEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO
" bubnuoreka [IOK
59 MOOMIIBHOTO Tene(oHa
. https://m.edsoo.ru/ff0b2c6c
Touxa pocma. Vcnionb3oBanue nudpoBoit
nmaboparopud 1o pusuke
60 Pemenne 3a1a4y Ha onpe/eieHne YacTOThl U bubnmnoreka [JOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI SHCKTpOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/ff0ael76

DneKTpOMarHuTHas MpUpoJia CBETA.

bu6mmoreka [IOK

61
CxopocTts cBeta. BomHoBbIE CBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Hctounuku cBeta. [IpsmonuneitHoe
62 acrpocrpanenue csera. 3arMenus ColHma buGnnorexa LIOK
pacmpoctp : H https://m.eds00.ru/ffOb3658
u JlyHbl
3aK0H OTpaKEHUS CBETA. 3epKaa.
63 Pewenue 3amay Ha npUMEHEHNE 3aKOHA bubnmorexa LOK
a p https://m.edsoo.ru/ffOb38c4
OTpa)KEHUs CBETA
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.
65 Hcnosnp30BaHue OJIHOIO BHYTPEHHETO Bubmorexa ITOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
3aBHCHMOCTH YTJIa TPEOMIICHHUSI CBETOBOTO
66 Jy4a OT yIJia MajeHus Ha TpaHulle "BO3ayX- bu6nmoreka [JOK
crexiao" https://m.edsoo.ru/ff0ael76
Touka pocma. Vicnons3oBanue mupoBoit
naboparopud 1o Gusuke
Vpok-koH(pepennus "Mcnoabp3oBanue
67 H(I))J'IHOFO B(IE FT) €HHETO0 OTPAKECHUA: Bubmorexa ITOK
yip P o https://m.edsoo.ru/ff0ae176
CBETOBOIBI, OIITUKOBOJIOKOHHAS CBA3b
bubmuorexa [JOK
68 JInusel. OnTuyeckas CUIa JIUH3BI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 ITocTpoenue n300pakeHuil B JINH3aX
p p https://m.edsoo.ru/ff0b444a
70 JlaGopatopHnas pabota "Onpeznenenue bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

(OKYCHOTO PACCTOSHUS M ONITUYECKOM
CHUJIBI COOMpArOIIEH JTMH3HI"

Touka pocma. Vicnons3oBanue mudpoBoi
nabopatopud 1Mo Gpu3uKe

https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ffOb4684
73 Ypok-koupepermus "JlehexTsl 3peHus. bubnnoreka [JOK
Kaxk coxpanuts 3penue" https://m.edsoo.ru/ff0ael76
Pasnoxxenue 6enoro ceera B CIEKT.
74 Omnebitel HetoTona. Crnoxenue bubmorexa [JOK
' https://m.edsoo.ru/ffOcOf4c
CHEKTPAILHBIX I[BETOB. Jlucmepcus cBeTa
Jlaboparopuas padota "OnbIThI 11O
pa3IoXKEHUI0 OEIOro CBeTa B CIEKTP U
75 BOCIIPUSATHUIO LIBETA MPEIMETOB MIPH UX bubnmnoreka [JOK
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI" https://m.edsoo.ru/ff0c0e2a
Touxa pocma. Vctionb3oBanue nudpoBoit
nabopatopud 1Mo Gusuke
VYpok-nipaktukyM "BoaHOBbIE CBOCTBa
CBeTa: Iucrepcus, uHTeppepeHIus u
76 o ali[ st P pbeperi bubnuorexa [IOK
Andpard . https://m.edsoo.ru/ff0ael76
Touxa pocma. Vcnionb3oBanue nudpoBoit
nabopatopud 1Mo Gu3nKe
77 Omnsitel Pesepdopaa u mianerapHas bubnuotexa [JOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
b K
78 [Toctynatel bopa. Moaens aroma bopa no/morexa [0

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0ae176

I/ICHyCKaHI/Ie U NOTJIOMICHHUE CBETA aTOMOM.

bubmuorexa [JOK

7 KBantsl. JIuHeiyaTpbie CIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-nipaktukym "HaOnroieHne CriekTpoB
80 ucIycKaHus" bubnuoreka [IOK
Touxa pocma. Victionb3oBanue nudpoBoi https://m.edsoo.ru/ff0c1550
naboparopuu 1o Gpu3uke
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hyknonnas bubnnoreka [JOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac
bubnnoreka [JOK
83 PannoakTuBHBIC ipeBpaiieHus. M30Torb httos://m.e dsogru ffoclald
84 Pemenune 3agau o teme: "PagnoakTuBHEIC bubmuorexa [JOK
npeBpaieHus’" https://m.edsoo.ru/ffOclb4a
bubnnoreka [JOK
85 Heprox monypacriaza https://m.edsogru/faneNG
Ypok-koH(pepeHuus "PaguoakTuBHbIE
86 I/IBIjIy‘{eHI/I}(Ib Biplﬁpone, MI;I[I/II_II/IHC, bubmmorexa [IOK
TextmKe” https://m.edsoo.ru/ff0c2126
87 SnepHsble peakiy. 3aKOHbI COXpaHEHUs bubnnoreka [JOK
3apsI0BOTO U MACCOBOTO YUCE https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3u aTOMHBIX siep. CBs3b bubnmoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pewenue 3anau no teme "SnepHeie bubnmoreka [JOK
peakuun" https://m.edsoo.ru/ff0ae176
90 Peakuuu cuHTe3a u neneHusd saep. bu6mmorexa [IOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 VYpok-koudepenus "SAnepHas sHEpreTHKA. bubnuotexa [JOK



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c1e88

JlercTBUA paguOAKTUBHBIX U3JIy4YE€HUN Ha
JKHBBIE OpraHu3MbI"

https://m.edsoo.ru/ff0ael76

[TonroroBka K KOHTPOJIBHOU paboOTE 1O
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "
KonTponbhas pabota no teme
93 "DJIEeKTPOMAarHUTHOE TIOJIE.
DNeKTpOMarHuTHBIC BOJIHBI. KBaHTOBBIE
SIBJICHUS "
[ToBTOpenue, o600meHue. JlaboparopHbie
paboTsl 1o Kypcy "B3zaumopeiictBue Ten" bubnuoreka [IOK
94 .
Touxa pocma. Vicnonb3oBanue nupoBoit https://m.edsoo.ru/ff0c245a
naboparopuu 1o Gpu3uke
IToBTrOopenue, o6o0mmenue. Pemenue
95 ACUETHBIX U KaUeCTBEHHBIX 337a4 110 TeMe Bubmmorexa LIOK
{J " https://m.edso0.ru/ff0c2572
Tennossle mpoLeccsl
[ToBTOpenue, o6o6meHNe. Pemenue
96 aCLIeTII)-ILIX Y Ka4eCTBEHHBIX 3aj1ay 110 TeMe bubnuorexa LIOK
{J o https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBeIX ABUTATEIICH
[ToBTOpenue, 06o61eHue. Pemenue
97 ACUETHBIX ¥ KQUECTBEHHBIX 3a7a4 110 TeMe bubmmorexa [OK
}? | https://m.edsoo.ru/ff0c2b30
KIIJI anekTpoycTaHOBOK
[ToBTOpenue, o600menue. JlaboparopHsie
08 paboTel o Kypcy "CBeToBbIe siBJICHUS " bubnmoreka [JOK
Touka pocma. Vicnons3oBanue mudpoBoi https://m.edsoo.ru/ff0c2c52
nmaboparopud 1Mo Gu3uKe
bubnmnoreka [JOK
99 [ToBTOpenue, o600menue. Pabota ¢ 1

https://m.edsoo.ru/ff0c2d6a
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TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B

MexaHuke"

100 [ToBTropenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
Tekcramu 110 teMe "Koiebanus 1 BoHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnmoreka [JOK
TekcTtaMmu 1o TeMe "CBeToBEIE ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Pabora ¢

102 TekcTamu 110 Teme "KBaHnTtoBad U siiepHas 1 bubnmorexa LOK

7ep https://m.edsoo.ru/ff0ael76
¢dbuszuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0ae176

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
N.M.Ilepsimikun, A.1.MiBanoB ®usuka 7xi1 Mocksa [Ipocsemenne 2023r.
N.M.Ilepsimikun, A.1.VMiBanoB ®usuka 8xi1 Mocksa [Ipocsemenne 2023r.

N.M.I1eppimkun, A.N.1MBanoB ®usuka 9xi1 Mocksa [Ipocsemienne 2023r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
O.A.Yepnukosa, C.H.I'manenkosa, B.B.Kynpssues «MeTtoauueckoe mocodue

yueOnuky U.M.Ileprimkuna, A.M.MBanosa Mocksa [Ipocsemienne 2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru






