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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJIOKEHUH M TpeOOBaHMIA K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboyeit mporpaMMbl BOCTIUTAHUS U
Konnenmumu npenonaBanus yaeoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMI0 HW3YYCHHS
¢bu3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOYy4eHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMsL.

[Iporpamma mo (u3uKe ycTaHaBIUBAET paclpeiesieHue yueOHOro Marepuaa
1o rojaMm o0yuyeHus (Io Kjaccam), MpeajiaraeT IPUMEPHYIO MOCIe10BATEIbHOCTh
U3Y4YCHHS TE€M, OCHOBAHHYIO Ha JIOTUKE PAa3BHUTHS IMPEAMETHOTO COJIEpKAHUS H
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKAa3aHUS METOJUYECKON
MIOMOIIY YYUTENIIO B CO3/JaHUU paboyeil mporpaMMbl 0 Y4eOHOMY TMPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
OPEeIMETOB, TOCKOJBKY (PH3MYECKHe 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUW, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHoMuend u (HUINYECKOU
reorpaguedi, BHOCHUT BKJAaJl B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
IpenocTaBiIsieT Haubojee sCHbIE O00pa3lbl MPUMEHEHHUS HAaydHOTO METoja
MO3HAHMSI, TO €CTh CII0C00a MOMyUEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00yJaronuxcsl.

W3ydyenne Qusukun Ha 0a30BOM ypOBHE TMpEAMNoiiaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTbD:

e HAY4YHO OOBSICHSTH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e HHTEPHOPETHPOBATH  JIaHHBIE U MCIOJB30BaTh  HAYYHBIE
JIOKA3aTeNIbCTBA JIJISl IOYUYE€HUS BHIBOJIOB.

[enn wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS
ompenenensl B Koumenmuu mnpemomaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHusammsx Poccuiickoit ®Denepanuu, pean3yrOIINX
OCHOBHBIE  00I11€00pa3oBaTEebHbBIC MPOTPAMMBI, YTBEPKIEHHON  pelICHHEM



Konnerun MunucrepcerBa npoceienust Poccuiickoit @enepanuu (mpoToKoi OT 3
nexadps 2019 r. Ne [1K4BH).
e n3yyenus pusuku:

npuoOpeTeHre HHTEepeca M CTPEeMJICHHsS OOy4YalouMXcsi K HayqYHOMY
U3YYCHUIO TPUPOABI, PA3BUTHUE HUX HMHTEIUIEKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHUE MPEICTABICHUN O HAYYHOM METOJIe MO3HaHUs U (POPMUPOBAHUE
MCCIIEZIOBATEIBCKOTO OTHOIIECHUS K OKPY>KAIOIINUM SIBIICHUSIM;
dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3ydeHUs
OCHOB CTPOEHHS MaTepuH U (yHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(dbopMupoBaHUEe NPEACTaBICHUNA O poiu (U3UKHU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  TpPEACTaBICHMHA O  BO3MOXHBIX  cepax  Oyayuuen
npodeccroHaIbHON AEATENbHOCTH, CBA3aHHON ¢ (DU3MKOH, MOATOTOBKA K
JabHENIIeMy 00y4€HHUIO B ’TOM HalpaBJICHUU.

JlocTmkeHne STUX Ieledl mporpamMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX U KBAaHTOBBIX
SBIICHUSX;

npuoOpEeTEeHNEe YMEHHI OMHCHIBATh U OOBACHITH (PU3MUECKHUE SBICHHS C
UCIIOJIb30BAaHUEM IOTYUEHHbBIX 3HAHUM;

OCBOGHHE METOJOB pEIIECHUS TMPOCTEHIIMX pacuy€THhIX 3adad ¢
UCIIOJIb30BaHUEM duznyecKux MoJieNeH, TBOPYECKUX u
NPaKTHKOOPHEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HaOJI0AaTh NPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTtopHble pabOTBl W AIKCIEPUMEHTAJbHbIE HCCIEIOBAHUA C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MH(pOpMaIMEd (PU3NUECKOr0 COAECp>KaAHUM,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AeATENbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTMSMHU, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKu.

Ha w3yuenue ¢usuku (6a30BbIi ypOBEHHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus oTBoauTcs 238 4acoB: B 7 kilacce — 68 "yacoB (2 yaca B HefleN0), B 8
Kiacce — 68 yacoB (2 vaca B Hezenwo), B 9 kiacce — 102 gaca (3 gaca B HeZemto).

[Ipennaraemsiii B mporpamMmMe no ¢Gu3MKe MnepedeHb JabopaTOpHBIX PadboOT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTENb JIeTaeT BEIOOP MPOBEICHHUS



7a00paTOpPHBIX PabOT M OMBITOB € YUYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4Jarommxcsi, CIUcKa AKCIEPUMEHTAIBHBIX 3a/JlaHul, MpeajiaraéMblX B paMKax
OCHOBHOTI'0 TOCYZIapCTBEHHOT'0 9K3aMeHa 1Mo (hU3HUKe.



COJAEP XAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B NO3HAHUM OKPYIKAIOIIEero Mupa.

®uszuka — Hayka o mpupoze. SIBnenHus npupoasl. dusznueckue sBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckne BeNMWUMHBL. M3mepeHue ¢u3nyeckux BenuduH. Duznyeckue
npuOopsl. [Torpemnocts n3mepennii. MexayHapoaHasi cucTemMa eIMHULL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4yaloT MPUPOAY.
EcTecTBeHHOHAyuUHBIN METOJI TMO3HAHWA: HAOJIOJEHHWE, TOCTaHOBKA HAyYHOTO
BOMPOCA, BBIIBIYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, O0BSICHEHHUE
HaOrogaeMoro apieHus. Onucanue GU3NYEeCKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jlemoncmpayuu.

1. MexaHHMuYecKre, TEIUIOBbIE, DJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHHI aHAJIOrOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmnpeneneHre UEHBI I€IEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpAa.
2. H3MepeHue pacCTOSAHUMN.
3. U3mepenne o0bEMa KUJIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAIBIX TE.
5. M3mepenue temiiepaTypsl IpU NOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JNaTYUKa TEMIEPATYPHI.

6. IIpoBenenue wmcciienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA
[IapuKa, MyIEHHOTO TOPU30HTAJIbHO, TeM OOJbIlIe, YeM OOJbllle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS 0 CTPOCHHMHU BelleCTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJbI, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxenne yactun BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacTHUI[ C
Temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonencTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE T'a30B, KUIKOCTEH M TBEPABIX
(KpUCTAJUIMYECKUX) Tel. B3auMocBsi3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBHXKEHHSI.



2. HaGmonenue nuddysun.
3. HaGmionenue  sBieHUM,  OOBSACHAIONIUXCS  MNPUTSDKCHUEM — WIIU
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aroMa METOAOM psioB (C  UCIOJIb30BAHUEM

dbotorpaduwuii).
2. OmnbITH O HAOJIIOICHUIO TEMIOBOT'O PACIIMPEHUS Ta30B.
3. OneIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJIIPHOT'O MPUTSIKEHUSL.
Paznea 3. JIBuskeHue U B3auMojieiicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JABMKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.
SlBrnieHne wHepuuU. 3aKOH HMHEpUUH. B3auMojencTBHE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH [BH)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTh BemiecTBa. CBSi3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B E€IUHUIIE
00BbEMa BEIECTBA.
Cuna kak xapakTepUCTHKa B3auMoAeHCTBUA Tesl. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHHE TIATOTEHUS U CUJia
TsokecTd. Cuia TSHKeCTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoxencTByromas cuin. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHHUE TTOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalmroneHne MexaHM4ecKoro JBIKECHHUS Tea.
2. M3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue n3MeHEHUs! CKOPOCTHU MPU B3aUMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMO/JICHCTBUIO TEll.
6. CnoykeHue Cul, HaIpPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHHUS (IIApUKA B KUAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. OmpezeneHne CpelHE CKOPOCTU CKOJIbKEHMsSI OpycKa WM IIapuKa 0
HAKJIOHHOW IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OTBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsbKeHus (medopmarun)
NPY>KUHBI OT IPWIOKEHHOU CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIB)KEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



JlaBnenue. CriocoObl YMEHBIIIEHUS U YBEIUWYEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHsI Taza OT 00bEéMa, Temmeparyphl. Ilepemaya naBiieHHs
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackans. IIHeBMaTHueckue
MAaIHbL. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTA OT rayOuHbl. ['mapocrarnyeckuii

napagokc. Coobmiatomuecs cocyanl. [ 'nipaBinyeckue MexXaHu3Mbl.

Atmocdepa 3emiin u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3ayImIHON 00o0mouku 3emin. OmnbiT Toppuuennu. U3mepenune atmochepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHHUS OT BBICOTHI HAJ YPOBHEM MOPHI.
[Ipubops! 17151 u3MepeHus: aTMOc(EpPHOro 1aBJICHHUS.

JlelicTBUE KUIAKOCTH M ra3a Ha MOrPYKEHHOE B HUX TENO. BrITankuBaromas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBaHue.

Hemoncmpauuu.
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3aBUCUMOCTbH JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs JKUIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

I'mppaBnuueckuii npecc.

[IposiBnenue nercTBusi aTMOC(PEPHOTo TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00BbEMa MOTpyKEHHOM YacTh
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITANKHUBAIOIIEH CUIIBI BECY BBITECHEHHOW JKUIKOCTH.
YciioBue miiaBaHus Te: IJIAaBAHUE WJIM TOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH BeEca Tella B BOAE OT 00bEMa MOrpyKEHHOH B
KUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAJIKUBAIONIEH  CUJIbI, JEHCTBYIOIIEH Ha  Telo,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEN CHJIBL, IEUCTBYIOLIEH HA TEJIO
B )KUJKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
NEUCTBYIOIEH HA TEIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoHncTpynpoBanne apeoMmerpa WIH KOHCTPYMPOBAHWE JIOJKHM U
OIpeEIICHUE €€ TPY30H0AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEpPrus.

MexaHuueckas pabota. MOIIHOCTS.

[IpocTeiec MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio
paBHOBecusi pbrdyara. IlpuMeHeHwe mpaBuUia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUHMAIbHAs SHEPIUsl.
[IpeBpaiiienrie 0THOTO BHJIa MEXAaHUYECKOW YHEPTUH B IPYTroid. 3aKOH COXpaHEHUs
SHEpPIrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsnl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Omnpenenenue paOOThl CHIBI TPEHHUS MPU PABHOMEPHOM JBUKEHUU TeJia

110 TOPU3OHTAIIBHON MOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECUS pblyara.

3. M3zmepenue KIIJl HaKITOHHON IUTOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KVIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelllecTBA. Macca W pa3Mmepbl aTOMOB M MOJIEKYJd. OmnbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHOKMHETHUYECKOU TEOPUH.

Mopnenu TBEPIOro, S>KHIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJOXKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaunBaHu€ U KaNWUISIPHBIE sIBJIEHUS. TEemI0BOe pacCIUpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHKEHUS
gactull. Buyrpennsas sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH DJHEpPIHUM:
TeIUIonepenaya u COBEpIICHUE paboTHI. Buag TEIUIONEepEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonudectBo TemnoTsl. YenbHass TEIUIOEMKOCTH BellecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHE TeIyioBoro Oamanca. [lmaBmenune wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIABJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIIOTa CTOPAHUSL.

[Mpunmuner pabotel TeroBbix naurareneit KIIJ[ temmoBoro nBuraress.
TeroBble IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUMU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnronenune OpoyHOBCKOTO JIBHIKECHHUS.



vk W

w L N

10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue siBneHnii cMauMBaHUs U KaWLISIPHBIX SIBJICHU.
Habmronenne TermioBoro pacmmpeHus Tel.

N3meHeHne naBiieHUs rasa Mpu M3MEHEHUH 00bhEéMa M HArpeBaHUU WIIU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: Temneparyphl.

Bunbl Teronepenayn.

OxnaxaeHue nIpyu COBEPIICHUU PabOTHI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TEIUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX JABUTATEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.

12

OnBITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIOB TTOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XKUAKOCTEH U
TBEPBIX TEIL.

Omnpenenenve gaBjICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPUIECKOMN TPYOKE OT TeMITepaTypHI.

Habmronenne wu3MeHEHHs] BHYTPEHHEH OSHEPruud Teja B pe3yibTare
Teronepeaay U padboThl BHEITHUX CHJI.

HccnenoBanne siBIeHUS TEIIOOOMEHA IPH CMEIIMBAHUU XOJIOAHOW M
ropsiYer BOJIBL.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJIOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIWJIUHIPOM.

OnpeneneHue yaeabHON TEMIOEMKOCTH BEIECTRA.

HccnenoBaHue mporecca UCImapeHusl.

. OHpCI[CJ'ICHI/IC OTHOCHUTEIBHOM BJIAYKHOCTH BO3yXxa.
13.

OHpC,ZICHCHI/IC y,Z[CHBHOﬁ TCINIOTHI ITJIABJICHUA JIbJA.

Paznen 7. Dnekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.
OnekTtpuzauusi Ten. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneiicTBue
3apspDKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS

3apsKEHHBIX TN OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXAY TEJIaMu).
Onektpuueckoe nosie. Hanpssk€HHOCTH 3nekTpudeckoro noss. [IpuHnmn
CYNEPIIO3ULIUH JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexkrpudeckux 3apsnoB. DJIEMEHTAPHBIA AJEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHMS 3JIEKTPUUYECKOIO TOKA.
Uctounuku mnocTtossHHOro ToKa. JIeMCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUIN TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpsKEHHE.
ConpoTuBiieHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
qis ydactka uenu. [locimenoBarenbHOE W MAPAUIENBHOE  COCIMHEHUE
IIPOBOJIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DneKkTpudecKre Henu U NoTpeOuTenn dIeKTpUIeckoil sHeprun B 0bity. Kopotkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarauTHOe 1noje 3eMiIu U €ro 3Ha4€HUE Ul )KU3HHU Ha 3eMJle.
OmeiT  Opcrega. MarHurHoe 1moje 3JEKTpUYecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. /[elicTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUraTeNlb IMOCTOSHHOIO TOKa. lCMONb30BaHUE SIEKTPOJABUraTENIed B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

OneiTel @apanesd. fABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrnocoOsI MOJIyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpHU3aLHus TEN.

JIBa poia 3JIEKTPUUECKUX 3aPSAIOB U B3aUMOJIEMCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs UHAYKIUSI.

3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.

[IpoBOIHUKY U JUATEKTPUKH.

MogaenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO OIS

HcTounnky mOCTOSHHOTO TOKA.

JIercTBYSL IIEKTPUYECKOTIO TOKA.
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. DIEKTPUYECKUN TOK B KUJIKOCTH.

. 'a30BbIN pa3zps.

. I3aMepeHune cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HapsKeHUs: BOJIbTMETPOM.

. PeocTat u Mara3uH CONpOTUBIICHUH.

. BzaumojieiictBre NOoCTOSSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJKOCOB MAarHUTa.

S e N S N
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenvpoBaHrue MarHUTHBIX TOJEH MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOIO TTOJIS HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIAM.

Onbitel apapes.

3aBUCUMOCTh HAMPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO  HAOJMIONEHUIO DJIKTPU3AIMU Tel WHAYKIMEH U Tpu
CONPUKOCHOBEHHH.

UccnenoBanre nedcTBUS DJIEKTPUYECKOrO TIOJISI HAa TIPOBOJHHMKU U
JUBJIEKTPUKHU.

Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IIEMH MOCTOSIHHOI'O TOKA.
N3mepenue u peryaupoBaHue CUITbI TOKA.

N3Mepenue u peryaupoBaHue HAIIPSKEHUS.

UccnenoBanre 3aBUCUMOCTH CWJIbI TOKA, WIYILETO 4Y€pe3 PE3UCTOp, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTHUBJICHUSI TIPOBOJHMKA OT €ro JJIMHBI, IUIOMIAJAN TOMEPEUHOT O
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCJIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIBI TOKa MPHU MapaUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue padoThl AAEKTPUUECKOTO TOKA, UYIIIETO YEPE3 PE3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIACIIEMOM Ha
pe3ucTope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIpsKEHUs HA HEW.

Onpenenenue KIIJ[ narpeBarens.

UccnenoBanrie MarHuTHOTO B3aUMO/IEWCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH  HUX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue necTBUS SJEKTPHUUECKOTO TOKA HA MAarHUTHYIO CTPEIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKA C TOKOM M MarHutra OT CWJIbl TOKa M HAMNpaBJICHUS TOKa B
KaTYIIKE.

18. M3yueHne AeiCTBUSA MAarHUTHOT O TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue v u3ydeHue padoThl AEKTPOABUTATENS.

20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKH.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS JIIEKTPOMArHUTHONM WHIYKIUU:
VCCIICIOBAHWE W3MEHEHWW 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pasjnes 8. Mexanuveckue siBJIeHUs.

Mexanuyeckoe JBWXKEeHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpSIMOJMHENHHOE
nBwxeHne. HepaBHoMepHOe npsimonMHENHOE ABHKEeHUE. CpelHsss U MIHOBEHHAas
CKOPOCTb TeJa IPH HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiuHeRHOe JBmwkeHue. CBobogHOe
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHHE MO OKpYKHOCTH. Ilepmon u 4vacrtora oOpauieHus.
JIuneliHas U yrioBas CKOpocTU. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

[Tepseiit 3ak0oH HproToHa. Bropon 3axkoH HetoroHa. Tperuii 3akoH HproToHa.
[IprHIMN CyTIEpIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHiIa TPEHUS CKOJIbKEHUSI, CHJla
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUSI.

Cuna TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. JBwxkenue mmaner BOokpyr ComnHua. IlepBas kocMmudeckas CKOPOCTb.
HesecomocTts 1 neperpysku.

PaBHOBecue martepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mMmynbca. MMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsa3b SHEpruu U padboThl. [loTeHInanbpHas 3Heprus Tena, MOAHATOTO HaJ
NOBEPXHOCTBHIO 3eMiM. [loTeHInanbpHas SHEpTrus cxaTol npyxuHsl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HaOnrogeHne MexaHWYeCKOro ABMKEHUS Tela OTHOCHTEIBHO Pa3HbIX Tell

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

CpaBHeHME TyTEHd W TPAEKTOPUU IBWKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUsSI IPSIMOJIMHENHOIO IBIKCHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IB)KECHUS.

Habntonenue nBmxeHus Tena no OKpy>KHOCTH.

Habumonienne MexaHu4ecKuX sIBJICHUH, IPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexxka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUU
OTHOCHUTENHHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Tela OT MaccChl Tena W JEUCTBYIOIIEW HAa HETO
CUJIBL.

HaGntonenue paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TET.

N3meHnenue Beca Tena mpu yCKOPEHHOM JIBHKECHUH.

Ilepenada umityasca npu B3aUMOIECUCTBUM TE.

IIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOIEUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMITyJIbCa IPU A0COTIOTHO YIPYTOM B3aUMO/ICUCTBHUU.
Hablntonenue peakTHBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKON SHEPIUHU MPHU ABUKEHUU TeJIa MO AEUCTBUEM
IPY’KHAHBI.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTtpynpoBanue TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OrnpeneneHue cpeaHed CKOPOCTH CKOJIBXKEHHUSI OpycKa WM JBHKCHUS
11apyKa 10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejla IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MNPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka rHUIOTE3bI: €ClM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOT'O JJaBJICHHUSI.

Onpenencaue kodphumeHTa TPSHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUHU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBl YIOPYrOCTU TPU MOABEME Tpy3a C
UCII0JIb30BAaHUEM HETIOJIBHXKHOT'O M TIOJIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHH.

Pa3gena 9. MexannuecKkne K0J1e0aHUA M BOJIHEI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIL: TTepro,
4acToTa, aMILIUTyAa. MareMaTU4eCKUil U NPYXUHHbIA MasTHUKU. [IpeBpamienue
SHEPTUU MPH KOJIeOATEIHHOM JIBHKECHHUU.

3aryxarorue — koneOaHus.  BeiHykaeHHbIe — KojeOanus.  Pe3oHanc.
Mexanuueckue BoiHbl. (CBolicTBa MexaHW4YeckuxX BoJH. [IpoponbHbie U
NONEpeYHble  BOJIHBIL. JIMMHA BOJMHBI M CKOPOCTh €€ pacrIpOCTPAHECHUS.
MexaHU4YecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxenue 3Byka. MHpa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenune koseOaHWii Tel IION HAEUCTBUEM CHIBI TSDKECTH W CHIIBI
YOPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaGntonenune BoIHY ) AE€HHBIX KOJI€OaHMI U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnwie padbomosl u onvimot.
1. Omnpenenenne YacToThl W TMepuoja KojeOaHWH MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompepenenue 4acTOThl ¥ NIEpUoa KOJIeOaHUN MPYKUHHOIO MasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHU MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH NIEpUOIa KoJeOaHUN NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCHMOCTH MepuoAa KojeOaHuM rpysa, MOJBEUICHHOIO K
HUTH, OT Macchl rpysa.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MAsATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOJHOTO MaJICHHUS.
Paspges 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE  TOJIE.  OJJEKTpOMarHuTHble  BOJIHBL.  CBONCTBa
AJEKTPOMArHuTHoIX BOJMH. [llkana snaekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISL COTOBOM CBSI3H.



OnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BonHOBBIE CBONCTBa
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOTO

Tenedona.

Pa3znea 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  Mogmenb  cBera.  VcrouHuku — cBera. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenus Connua u JIlynsl. Otpaxkenue cBera. [linockoe
3epKaJio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnienne cBera. 3akoH mnpejomiieHUs cBera. [lomHOe BHYTpeHHee
OTpaxXeHHE cBeTa. lICrnonb30BaHME TIOJHOIO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom sydedt B gumH3e. Onrtuyeckas cucteMa (oroammapara,
MHUKpOCKOMNa M Tejeckomna. [J1la3 kak omTudeckas cuctema. biaum3opykocTs u
JNATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel Hptorona. Crnoxenue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jlemoncmpayuu.

[IpssMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomMienue caera.

OnTuyeckui CBETOBO/I.

Xox mydeld B COOMpArOIIE TUH3E.

Xop ny4yer B pacCEenBAaIOIIEN JINH3E.

[Tonydenne n300paskeHU ¢ TOMOIIIBIO JIUH3.

[Tpunun aeiicTBus doToamnmapara, MUKPOCKONA U TEJIECKOTA.
10. Mognens riasa.

11. PaznoxxeHue 6eoro cBera B CIEKTP.
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12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJiIa OTPaKEHHUsS CBETOBOIO Jyda OT yria
naJIeHus.

2. M3yueHue xapakTepuCTUK U300paKE€HUs MpeAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUs Ha TPAHULIE «BO3TYX—CTEKIIO».



4. TlomyueHue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenre POKyCHOTO PacCTOSHUS M ONTHYECKON CUJIBI coOUparolieit
JIVH3BL.

6. OTBITHI 1O PA3TOKEHUIO OEITOT0 CBETa B CIIEKTP.

7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOCHUM Yepe3
I[BETOBBIC (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

Omnpwitel Pesepdopaa u mnanerapHas mozaens aroma. Moxaens aroma bopa.
Hcnyckanne n nornomenne ceeta aroMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHHe aTOMHOTO
saapa. Hykionnas wmoxaens aromHoro sapa. W3oromel.  PaamoakTuBHbIE
npeBpaiieHud. [lepuon nomypacnana aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsS0BOTO MU MACCOBOIO YMCEIN.
DHeprusi CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruu. Peakuuum cuHTe3a U
nenenus anep. Ucrounuku sueprun ConHIa U 3BE3].

SnepHas sHepreruka. JleWCTBUS pPagUOAKTUBHBIX W3JIyYCHUW HaA IKUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIYYEHUS U MOTJIOLECHHUS.

2. ChekTpbl pa3IMuHbIX ra30B.

3. CnekTtp Bomopoa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TydCHUH.

6. Peructpaius uzinydeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CruIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYYCHHS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIHMU YACTUIBI MO TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepenue paaroakTUBHOrO GoHa.

IToBTOPHUTEILHO-0000 1A U MOIYJIb.

[ToBTOpUTENHLHO-0000IAIOMINI MOAYJIb MPEAHA3HAYEH JISI CUCTEMATHU3ALIUN
U 0000IIeHHs  TNPEIMETHOIO  COACpPKaHUS U ONbITa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUU BCErO Kypca (PU3MKH, a TAaKXKe JJIs MOJTOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY »JK3aMEHy 10 (Gu3HKe I 00ydarouuxcs,
BBIOPABIIIAX ITOT yUEOHBIN MPEIMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIESITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUnBACTCS JOCTUKEHUE MPEIMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTcs
€CTECTBEHHOHAY4YHAass T'PAMOTHOCTbh: OCBOCHME HAYYHBIX METOJO0B HMCCIIECIOBAHUA



ABJICHUM TPHUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pU3MuecKue
SABJIEHUS, TPUMEHSAS TMOJYYEHHBbIE 3HAHMS, pEaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.
[IprHIMNMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pa3zelia peanu3yercs
32 CYET TOro, 4YTO OOYy4YalIIHEcs BBINONHIIOT 3aJaHusl, B KOTOPBIX UM
Ipeayaraeres:
Ha OCHOBE IIOJYyYEHHBIX 3HAHWU pacrno3HaBaTb U HAyYHO OOBICHATH
¢u3ndecKue sIBICHUS B OKPYXKAIOMIEH MPUPO/Ie U TOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YUCJIe IS IPOBEPKHU TUIIOTES U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh Hay4yHble€ OCHOBBI HamOosee BaKHBIX JIOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTHIECKOT O HUCTIOIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHMS BCEX MU3BECTHBIX BHUOB
JHEPIUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenue (pu3MKu Ha ypOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs HANPABIEHO

Ha JOCTWKEHUE JINYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus: pu3MKu Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obOyuatomierocs OyayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
Y4acTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS :

- TIPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOU
bu3znyecKol HayKu;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYX/I€HUU OOIIIECTBEHHO 3HAUYHUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHXKEHHI
busnKy;

- OCO3HaHUE BAXHOCTHU MOPAIbHO-3TUUECKUX MPHUHIUIOB B JI€ATEIBHOCTH
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUUECKUX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI' 0 NMO3HAHUS:

- OCO3HAHHME IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO MHCTPYMEHTa
MMO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BAXKHEWILEW COCTABIISIOLICH
KYJBbTYPBI;

- pa3BUTHE Hay4YHOW J0OO03HATEIBbHOCTH, MHTEpECa K HCCIEA0BATENIbCKOM
JEATEeNbHOCTH;

5) ¢opMupoBaHusa  KYJbTYPbl 3I0POBbS W  IMOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTU Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBHJ OE30MacHOr0 IMOBEICHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OOOpPY/OBAHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hOpMHpPOBAHHOCTh HaBbIKa peQUIeKCUHU, MPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y IPyroro 4e0BeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHMBHOE y4yacTHE€ B PEUICHUU NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJILHOM HANpPaBJIEHHOCTH, TPEeOYIOIMX B TOM YHCIe U (U3HUUYECKUX
3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY HU3YyUEHHUIO Ipodeccuil, CBA3aHHBIX C (PUINKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHUS:

e - OpUEHTaUUs Ha NMPUMEHEHHE (PU3MUYECKUX 3HAHUU JUIsl pelIeHus 3anad B
o0ylacTu OKpYXarouleil cpefpl, IMJAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEACTBUN JJIs1 OKPYKAIOLIEN CPEBI;

e - OCO3HAHHE TIO0ANTBHOIO XapakTepa 3KOJOTWYECKUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanMM K M3MEHAIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM

cpenbl:
e - TOTPEOHOCTH BO B3aUMOJCHCTBHUM TIPH BBIMOJHCHUN HWCCIACIOBAHUN U
NPOCKTOB (DPM3MUYECKOH HAMNpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSAM
ApYyrux;
e - TIOBBIIICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 TNPaKTHUECKYIO
NESITeIIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM uucie (HopMyIupoBaTh
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBIICHUSX;

e - OcO3HaHHE AeHHUIUTOB COOCTBEHHBIX 3HAHUU M KOMIIETCHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pA3BUTUS B NPUOOPETEHHWHU HOBBIX (PUIUUYECKHUX
3HaHUM;

e - CTPEMJICHHME aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSA3H IMPUPOIbI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUYECKUX 3HAHMIA;

e - OLEHKAa CBOMX JEUCTBUM C YYETOM BIIMSAHMS Ha OKPYXKaIOLIYK Cpeny,
BO3MOJKHBIX INI00AJIbHBIX MOCIIEICTBUH.

METANPEJMETHBIE PE3YJIbTATBI

B pesympraTe OcBOEHHS TporpamMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0rmrero oopazoBanus y o0ydaromierocs: Oyayt copMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIHHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yHHBEpCaJlbHbIE  Yy4YeOHBIC  JICUCTBUS, PETYJIATUBHBIC
YHHUBEpCAIbHBIC yICOHBIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjornueckue JelicTBUA:
e BBISBIATH M XapaKTepHU30BaTh CYIICCTBEHHBIC IIPU3HAKH OOBEKTOB
(siBIEHUI);



yCTaHaBJIMBATh CYIECTBEHHbI MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
00O0OIIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJIOJICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBICHUSIM;
BBISIBJISITh IIPUUYMHHO-CIIECTBEHHBIE CBS3M INPU H3YYEHHHM (DU3UUECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C MCIIOJIb30BAHUEM JI€1YKTUBHBIX
Y MHAYKTHUBHBIX YMO3AKJIIOUEHHH, BBIIIBUTaTh TMIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIMYKH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pemieHus y4eOHOM (u3anyeckon
3aJauM (CpaBHEHHE HECKOJIbKMX BapUaHTOB pELIEHUs, BbIOOp HauOosee
HNOJIXOAILEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIIEIIEHHBIX KDUTEPHUEB).

ba3oBble ucciieoBare/IbCKue JeHCTBHA.

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUH HHCTPYMEHT TTO3HAHUS,
MIPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECTIOKHBIH
bu3nUecKuil IKCMEPUMEHT, HEOONbIIOEe UCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS,

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIuio,
MIOJTyYEHHYIO B XOJ1€ UCCIICIOBAHMSI HITU SKCTIICPUMEHTA,;

CaMOCTOSATEIHLHO (POpMYyITHPOBATH 00OOIIEHNS U BBIBOJBI IO Pe3yJIbTaTaM
POBEAEHHOTO HAOMIOIEHUS, ONBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWIee pa3BUTHE  (U3MUECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh TPEIOI0KEHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

MPUMEHSTh Pa3IUYHBIC METOABI, MHCTPYMEHTHI U 3alPOChI MIPH TIOUCKE U
orOope MH(pOpPMAIIUM WA JAHHBIX C YU4ETOM MPEMJIOKEHHOW y4uyeOHOMH
(bu3UYeCKOM 3a1a9H;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUAOB M (POPM IIPEICTABIICHNUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OPMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIIaeMble 3a7addl  HECIOKHBIMU
CXEMaMH, TuarpaMMaMu, HHOU TpauKoil 1 X KOMOWHAITASMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HeﬁCTBHﬂt

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHuayia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOI TEMBI U
BBICKa3bIBaTh WJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd U TOJJCpIKaHHC
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTOCTABIISAITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBATh Pa3ININE U CXOJICTBO TTO3UIINIA;



BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCBMEHHBIX TEKCTaX;
nyOJIUYHO MPEJCTABIATh PE3YyIbTaThl BBIOJHEHHOTO (PU3NYECKOrO OMbITa
(9KCIIEpUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);

NOHMMAaTh W HCIOJIB30BaTh  IpPEUMYIIECTBA  KOMaHAHOM U
WHAUBUAYAJILHOM pa0OThl MpU PEUIEHUH KOHKPETHOW (PU3HMUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATENIBHOCTH, OPTaHU30BBIBAThH JEHCTBHUS
no €€ JOCTIKEHHMIO: PpACHpPENensiTh pPOJH, OOCYKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBIINOJHSTH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOIO pe3yJibTaTa 1o
CBOEMY HAIIPpaBJICHUIO M KOOPAHWHHUPYS CBOM JEWCTBHS C JPYTUMHU
YJICHaMHU KOMAaH/]IbI;

OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKMU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIINX
TUTSL periieHusT (PU3UIEeCKUX 3HAHUM;

OPUEHTHUPOBATHCA B  PA3IMYHBIX IMOAXOAAX TMPHHATHS  PEHICHUN
(MHIUBUAYAIbHOE, TPUHATHE PEIICHUS B TPYIINIC, MPUHATHE PCIICHHMA
TpYTIOi);

CaMOCTOSITEIILHO COCTABJISITh ATOPUTM pelieHrsT GU3NIECKON 3aa4u WITH
IUTaHA WCCIEOBAaHUs C YYETOM HMEIOIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH Ipe/jlaraeéMbie BAPUAHTHI PEIICHUI;
JieNnaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUM U MpeJiarath IiaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTWXKEHUA  (HEIOCTHKEHHUS) PE3yJIbTaTOB
JEATEeNIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTUBBI B JACATEIHHOCTH (B TOM YHUCJE B XOJ BBITOJHECHUS
(Gu3MUecKoro UCCIEeNOBaHMS WJIM IPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyalluii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEW;

OLIEHWBATh COOTBETCTBUE PE3YJIbTATA LICJIM U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WIW JUCKYCCHU
Ha HAYYHYIO T€MY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO;
MPU3HABATh CBOE MPABO HA OMMUOKY MPHU perieHuH HU3NIECKUX 3a/1a4 WU
B YTBEPKACHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ TIPABO JIPYTOro.



IHHPEJMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 7 kjacce rnmpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIIOb30BaTh  TMOHATUSA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOEe [IBIDKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, IUIACTUYECKast),  HEBECOMOCTb,
COOOTIIAIOIINECS COCY/IbL;

paznuuath siBneHus (auddysus, TEIIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKEHHE, HEpPaBHOMEPHOE  JIBIJKCHHME,  MHEpIUs,
B3aUMOJICCTBHE TE€J, paBHOBECHE TBEPIBIX TENl C 3aKPEIJIEHHOW OChIO
BpalllcHUs, Tepenada JaBieHUS TBEPABIMU TellaMH, XUIAKOCTAMH U
razamMy, arMocepHOe JaBJiEHWE, IUIABaHUE TeJl, [pEBpalleHUs
MEXaHUYECKON IHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUU B
OKpY’>KarolieM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MpUMEPhl JIBUKEHHUS C PA3JIMUHBIMU CKOPOCTSMH B KUBOW U HEXKUBOU
NpUpPOJIe, NEUCTBUE CWIbI TPEHUS B MPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EepHOT0 NaBJICHUS HA KMBOW OPTaHW3M, IJIaBaHUE PhIO, phlyaru B
TeJIe YeJIOBEKa, IIPU 3TOM MEPEBOAUTDH MPAKTUYECKYIO 3a7a4y B yueOHYIO,
BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3UUECKUX SABICHU;
OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIONb3YS
dbuznyeckre BeMUYMHBI (Macca, 00bEM, IUJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIa TSYKECTU, BEC
Tena, CWJIa TpeHus, JaBieHue (TBEPAOro Tena, KHUAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHW4YecKas padoTa, MOUIHOCTh, IUIEYO CHJIbIL,
MOMEHT CWIbl, KO3(P(QUIMEHT TMOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHASI SHEPrus), MpU OMHCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKHH  CMBICI  HUCIHOJB3YEeMbIX  BEIWYUH, UX
00O3HaYeHUs] W EIUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIONINE JTAHHYIO (DU3UUYECKYIO BEIUYMHY C JIPYTUMHU BEIMYUHAMH,
CTPOUTH IpaUKy U3yUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIUYUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHS U TIPOIECCHI,
UCIIONb3Yys MpaBUjia CIOXKEHHUs CUJl (BAOJb OJHOM mpsmoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBeCHs pbryara (OJoka),



«30JI0TO€ TPABWIJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHM4YeCKOU
SHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (HDOPMYJIUPOBKY 3aKoHa H
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKUE SBJICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUYECKHUX
SBIICHUH, PU3NUECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3aJadyd B 1—2 JEWCTBUS, HCHOJBb3YySd 3aKOHbI U
dbopmMybl, CBsA3bIBaIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3aMHCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3MUECKUE
BEJIMYMHBI B (DOPMyJBI M MPOBOAUTH PACUETHI, HAXOAUTH CHPABOYHBIC
JTaHHBIE, HEOOXOJUMBIE /U pEeUIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh
MOJIY4eHHOU (PU3NYECKOMN BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO PEIINTh TPH TOMOITH
(U3UYECKUX METOJIOB, B OMUCAHUU UCCIIE0OBAHUS BBIIEISThH IPOBEPSEMOE
npeanonoxenue  (Tumnoresy),  pazidyaTb U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI 110 €70 PE3yJibTaTaM;

MPOBOAUTH ONBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUU WU
buznueckKux CBOICTB TeN: dbopmMmynrpoBaTh pOBEpsEMbIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPENTI0KEHHOT'0 000PY10BaHMs,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MacChl Tela,
o0béMa, CWJIBl M TEMIEPaTypbl C MCIHOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX TPUOOPOB, 3aAMUCHIBATH IOKa3aHUS TPUOOPOB C Y4ETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IIPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOW BEIIMUUHBI OT
JIPYyroil ¢ HCMOJIB30BAaHUEM MPSIMBIX H3MEPEHHM (3aBUCUMOCTU ITYTU
PAaBHOMEpPHO JIBUKYILETrOCAd Tela OT BPEMEHU ABUIKEHUS TeEJa, CHUJIbI
TPEHMS CKOJIbKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUSI TEII, CUIIbI
YOPYroCTU OT Y/UIMHEHHS MPY>KUHBI, BHITAJIKUBAIONIEH CUJIBI OT 00bEMaA
NOrpyKEHHON YacTH Tela U OT IUIOTHOCTH KUJKOCTU, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEI0, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4EOHOrOo HCCIIEIOBAaHUsA, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHUsS, CJenys NpPEIIoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUIE



MPEIJIOKCHHBIX TAaOMUI] W TpauKOB, JeNaTh BBIBOABI IO PE3yJbTaTaMm
WCCJICIOBAHHS;

NPOBOJINTh KOCBEHHBIC H3MEpEeHHsI (DU3MUECKHX BEIWYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO TeEla, CHIA TPEHUS CKOJBXCHHUS,
JaBJICHHE  BO3/yXa, BBITAIKUBAIONIAs CWiIa, JEHCTByMOIas Ha
NOrpYXEHHOE B KHUJIKOCTh TelO0, KOA(P(OUIMEHT IOJIe3HOTO JEeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAyd TPEIIOKEHHON WHCTPYKIMHU: TIPH
BBITIOJTHEHUN HW3MEPEHHA COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHHE HCKOMOW BETMYUHBI,

COOJTIO/IaTh MpaBWIa TEXHUKU OE30MMaCHOCTH MPHU paboTe ¢ 1abopaTOpPHBIM
000py/I0BaHUEM;

YKa3bIBaTh MPUHIUAIGI JCHUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JUHAMOMETpP, COOOIIAOIIMECS COCYlbl, OapomeTp,
phIYar, IOJBMKHBIN M HETIOJABW)KHBIHN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMINBI  JCHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHUA (B TOM 4YHUCIE:
MOJIITUITHAKY, YCTPOHCTBO BOJOMNPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BHICOTOMED, TIOPIITHEBOK HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PpM3UYECKHUX SBJICHUA M HEOOXOIUMBIE (DU3UYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJUTH  MpUMEphl  (HAXOAUTh  MHGMOpPMAIMI0O O  NpUMEpax)
MPAaKTHYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 711 oOecriedeHnst 0€30MacHOCTH MpU oOparieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOJACHUS
HOPM 2KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYHIIECTBJISITh OTOOpP HMCTOYHMKOB uH(popmanuu B HWHTEepHETE B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM © TyTEM CPaBHEHHS PA3JIMYHBIX HWCTOYHUKOB BBIJEIATH
nH(pOpPMAITUIO, KOTOpas SBISICTCS TMPOTHBOPESYMBON WM MOXKET OBITH
HEJI0OCTOBEPHOM;

WCIIOJIb30BAaTh MPHU BHITOJIHCHUH yUEOHBIX 3aJaHUA HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (pu3mMUeckoro coaepiKaHus, CIPaBOYHBIE  MaTepHAbI,
pecypcbl cetn MIHTEepHET, BlaAeTh NMPUEMaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE€ KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHUKOB MHGPOpMAIMK (HU3MIECKOTO COACPKaHUSA, B TOM
qrcie MyOJINMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTaxX MPOCKTOB
WIKM Y4eOHBIX MCCIENOBAaHUN, MPU HTOM TPAMOTHO HCIOIB30BaTh



U3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3HMKH, CONPOBOXAATh
BBICTYIUICHUE [IPE3EHTALUEN;

IPU BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUM pacrnpenensirb
00513aHHOCTH B TpPYIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIWTHh 34 BBINOJIHECHWEM IUIaHA JCUCTBHUM, aJEKBAaTHO OLCHHUBATh
COOCTBEHHBI  BKJIAJ B  JESITENBHOCTb  TPYIIbI,  BBICTPAaUBATh
KOMMYHHMKAaTUBHOE B3aUMOJEHCTBUE, YYUTHIBAsi MHEHUE OKPYKAIOIIKX.

K xoH1y oOyuenus B 8 kiiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

MCIOJIb30BaTh MOHSTHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBIXKEHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIIIMUECKHUE U
amop(HbIE TeNa, HACHIIIEHHBI M HEHACHIIIEHHBIM TMap, BIAXHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS HHEpPrus, TEIJIOBOM JBUTATElb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUNA 3apsi]l, AIEKTPUUECKOEe 0Jie, TPOBOJHUKH
U TUAJIEKTPUKH, TOCTOSHHBINA JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;
pasnuyarh sBJICHHA (TEIUIOBOE PACUIMPEHHE U C)KaTue, Teluionepenaya,
TEMJIOBOE PABHOBECUE, CMAYMBAHUE, KaNMWUISPHBIEC SIBJICHUS, UCIIAPEHUE,
KOHJEHCAIUsl, IUIaBJIEHUE, KpUCTaJUIM3alus (OTBEpEeBaHUE), KHUIIECHUE,
Temionepeaaya (TerI0NpOBOAHOCTb, KOHBEKIUS, U3IIy4EHUE),
ANEKTpU3ALUs TeJl, B3aUMOJECHCTBUE 3apsA0B, JEHUCTBUS JIEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBUE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MH]TYKIIHSI)
0 ONHCAaHUIO WX XapaKTEpHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE H3YyUYEHHBIX (U3WUECKHX  SBICHUH B
OKpY’)KalollleM MHupe, B TOM 4Yucie (U3UYECKUE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSIKEHUE M KalWwUIApHbIE SBICHUS B TPHUPOJE,
KpUCTalIbl B mpupoae, uziydenue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsS, CHETa, JIEKTPUUECKHE
SBJIEHUS] B aTMocdepe, JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMJId, Jpei(p MOJIIOCOB, POJb MAarHUTHOIO MOJdS ISl JKA3HU Ha
3emiie, MOJSIPHOE CUSIHUE, NPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKU) (DUUUECKUX
SIBIICHU;

OIKCHIBATh M3yYEHHBIE CBOMCTBA T M (PU3NUECKUE SIBICHUS, UCIIOIb3YS
bu3nueckue BEIUMUMHBI (TEMIepaTypa, BHYTPEHHSISI SJHEPrusi, KOJIUYECTBO
TEIUIOTHI, yJeldbHas TeIIOEMKOCTh BEIIECTBA, YyjelbHas TeIioTa
IUIaBJIEHUS, yJelbHas TeIyioTa MapooOpa3oBaHUs, yJellbHas TeIioTa
CrOpaHusi TOIUIMBA, KOA((UIMEHT TONe3HOro MACHCTBHS TEIUIOBOM



MAIllMHBI, OTHOCUTEIbHAS BIAXHOCTh BO31yXa, JJIEKTPUUYECKHU 3apsl,
cuila TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIEHUE NPOBOJHHKA,
yIEIbHOE  CONpOTHUBJIEHME  BellecTBa, paborTa WU MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM NPABUIBHO  TPAKTOBAThH
(U3HYECKUI CMBICII MCIOJb3yEMbIX BEIUYMH, 0003HAYEHUS U E€IMHUIIBI
¢u3nyecKux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIHUMH;

XapaKTepu30BaTh CBOWCTBA TN, (PU3UUECKUE SIBIEHHS U MPOLECCHI,
UCIIO/Ib3Yysd OCHOBHBIE IIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOpUHU
CTPOEHHMS BEIECTBA, NPUHIUI CYNEPHO3ULMH TMOJNeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHMs 3apsaa, 3akoH OMa JJid y4acTKa LENH, 3aKOH
JIxoyns—JleHnia, 3aKkOH COXpaHEHMs DJHEpPruy, IpU OSTOM JaBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHa M 3aIlUChIBATH €r0 MaTEMaTHYECKOe
BBIPAXKEHUE;

OOBICHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyalHi MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 |—2 JOrnyecKkux
[IaroB C OMOpod Ha 1—2 W3y4EeHHBIX CBOMCTBA (DU3MUECKUX SIBICHHIH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemate pacu€THble 3aJadyd B 2-3 JEHCTBUS, HCHOJb3Yys 3aKOHBl H
(dopMyiibl, CBs3bIBaKOLIME (DU3MUECKUE BEIWYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHUS 3aJlauyd 3allMChIBATh KPATKOE YCIOBHME, BBISABIATH HENOCTATOK
JAHHBIX JUIsl pELIeHUs 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXonuMble Uisi €€ pelleHHs, MPOBOAUTH pacCUYEThl U CPaBHUBATH
NOJy4YE€HHOE 3HaUYEHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3MYECKMX METOAO0B, HCIONb3Ys OMHMCAHHE MCCIEHOBaHUS, BBIACIATH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh IOPSAKA
IIPOBEEHUS UCCIIEIOBAHMS, JEJIATh BBIBOBL,

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUM WU
(bu3MUeCcKUX CBOWCTB Tell (KanWUISIPHbIE SBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHUS U
HarpeBaHMsl IpPU M3JIYYEHHH OT LBETa M3JIydarolleld (IOIJIOIIArOIIEi)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYPHI KUAKOCTU U
wion@aau €€ IOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJCUCTBHUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YAJIIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,



CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMyJIHpOBATH
IpoBepsEeMbIE MPEANON0KEHHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIOJIHATD  MPSIMbIE  U3MEPEHHsS]  TEMIEPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKA, HANpPSHKEHUS C HCIOJIb30BAHHEM
aHAJIOrOBBIX MPUOOPOB MU JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
PEe3YIbTaThl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;
POBOJNUTDH MCCIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEIHMYUHBI OT
IpYyroi C  HUCHOJb30BAaHUEM MPSAMBIX M3MEPEHUH  (3aBUCHMOCTh
CONPOTUBIICHUS NPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJHA IIOIEPEYHOrO
CEUEHHUsSI U YJIEIBHOIO COIIPOTHUBIICHMSI BELECTBA IPOBOJIHMKA, CHIIBI TOKA,
UAYWEro 4epe3 TMPOBOJAHHMK, OT HaNpsKeHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOTO M  MapaJyIeIbHOTO  COEIMHEHHM
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs], CIeaysl MPEeNOoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynapTaThl TOJTYYEHHOW 3aBUCMMOCTH B BHIE TaOnull U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEA0BAHUS;

IPOBOJIUTH KOCBEHHBbIE HU3MEPEHHUS (PU3NYECKUX BEIUYMH (yZAelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHUKA, pabora W
MOILIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKUUU, U
BBIYKCIIATH 3HAYECHHUE BEJINYMHBI,

COOMIOZIaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKTepu30BaTh NPUHLMMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OnUcaHud (B TOM 4YHUCIE:
cCHUCTeMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJITMETP, CUETYMK DJJIEKTPUUECKOW DSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
IIPETOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATEIb IIOCTOSIHHOIO TOKA),
UCTIOJBb3YSl 3HAHMUA O CBOMCTBAX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIBHBIC
npubopbl MO CXeMaM M CXEMaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCHUXPOMETP, TMTPOMETP, JBHUraTElb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUUYECKHUX
Lenel ¢ MOCIEA0BATENbHBIM U NapaJUICIbHBIM COCAMHEHUEM JJIEMEHTOB,
pasznuyasi yCJIOBHbIE 0003HAUEHUS HJIIEMEHTOB JIEKTPUUECKUX LIETICH;



NPUBOMUTH  MpUMEphl  (HAXOAuTh  WMHGMOpPMAIIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3HUCCKHX 3HAHUH B TIOBCCIHCBHOM
KU3HM U1 o0ecrieueHus: 0€30MacHOCTH MPU OOpallleHUuHu ¢ MpudopamMu U
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHCHHS 370POBBSI W COOJFOJACHUS
HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYHIIECTBJISITh MOMCK HMHPOpMAlUU (PU3UYECKOTO COJEpKaHUS B
NHTepHeTe, HAa OCHOBE HMEKIIMXCA 3HAHUM H NOYTEM CpPaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATh  HH(POPMAIHIO, KOTOpas
SIBIISIETCS IPOTHBOPCUYUBOM WIIH MOXKET OBITh HEOCTOBEPHOM;
MCIOJIb30BaTh MPHU BBIIIOJIHEHUH YYEOHBIX 3aJJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3MYECKOro COJEp)KaHUs, CIOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl MH(POpMALUU U3 OAHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIECHHUS,
0000mas wHOOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COMCpP)KaHMs, B TOM 4YHCJIE MYONMYHO TPEACTABISITh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIICIOBATEIBCKON NEATEILHOCTH, MPH 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3Y4YEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukwy,
COTPOBOXK/IATh BBHICTYIUICHHUE MTPE3CHTAIINCH;

IPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCICAOBAHUN (HU3UICCKUX
MIPOIIECCOB PACTIPEICIATh, OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BBHIMOJIHEHUEM ITUIaHA JEUCTBUM U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
NESTENHHOCTD TPYIIHI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3periaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kijiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUH:

UCIIOb30BaTh MOHSTHUS: CUCTEMa OTcuéra, MarTepuajbHas TOYKa,
TPaeKTOPHs, OTHOCUTEIHHOCTh MEXaHWYECKOrO IBIKEHUS, Aedhopmaius
(ympyrasi, mnjacTtuyeckasl), TPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPAOrO Tejia, paBHOBECHUE, MEXaHUUECKUE KOJICOaHUS U
BOJIHBI, 3BYK, MH(QPA3BYK M YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JIabHO30PKOCT,
CHEKTPbl UCIYCKAaHUS U MOTJIONIEHUs, anb(a, 0eTa- U raMma-u3iydeHus,
W30TOIIbI, Si/IepHast SHEPTeTUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJMHEWHOE JBUKEHUE, CBOOOTHOE
MaJIeHUEe TeJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUKEHHE, KOJeOaTeIbHOE IBWKEHHE (3aTyXalollue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYKa, NPSIMOJIMHEIHOE pacHpOCTpPaHEHUE, OTPAKEHHUE U IPEIOMIICHHE
CBETA, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHUE OEI0ro CBETa B
CHEKTp M CJOXXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3HUKHOBEHHE JMHEHUYATOro CIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3NYECKUX SIBIEHUM B
OKpy’KallleM Mupe (B TOM uuciae (PU3MUECKHE SBJICHUS B HIPUPOJE:
IIPWINBBI U OTJUBBI, ABIKEHUE IIaHeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPa(QHUOIETOBOIO U PEHTICHOBCKOI'O M3JIyYeHHUH, €CTECTBEHHBIN
panivoOaKTUBHBIA (POH, KOCMHUYECKHE ITy4H, PaJAHMOAKTUBHOE H3IIYUCHHE
NPUPOAHBIX MHHEpAJOB, JIEUCTBUE DPAJMOAKTUBHBIX M3JIYYEHUH Ha
OpraHu3M 4YeJIOBEeKa), MPH ATOM IMEPEBOAUTH IPAKTHUUECKYIO 3aJauy B
yueOHYI0, BBLIENATH CYHIECTBEHHBbIE CBOMCTBA (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUI;

OIKCHIBATh M3YYEHHBIE CBOMCTBA TEN M (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEepEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWJIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJEeHusi, BEeC Tela, HUMIYJbC Tella, HMMIYJIbC CHJIbI,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, MNOTEHUUAJIbHAs OHHEPrusi Tena,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLIMAIBbHASI 3HEPIUsl CHKATOU
NPYXXUHBbI, KHHETHYECKAs SHEPrus, IOJHAs MEXaHH4YecKas SHEeprus,
NEepHOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb NPEJIOMIIEHUS CPEbl), TP OMUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCHOJIb3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYMH, HAXOIHUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMHU BEIUYMHAMH,
CTPOUTD rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEINYMH;
XapaKTEepHU30BaTh CBOWCTBA Te€l, (PU3MUECKUE SIBIEHHS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHEHUs PHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMIT CYNEPHO3ULMM CHUJI, NPUHUUI OTHOCUTEIbHOCTU ['amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpPaHEHWs HMMILYJIbCa, 3aKOHBl OTPAaXEHUS U
MPEIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHSI 3apsI0BOr0 U MaCCOBOI0 YUCEIN



IpU SJACPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYHIO (POPMYIUPOBKY
3aKOHA U 3alHChIBATh €r0 MATEMaTHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKHE MPOIECCHl U CBOWCTBA TEl, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTIOTUYECKUX
IIaroB C ONOpOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (DU3MUYECKUX SIBJICHHM,
bu3nyecKux 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTth pacy€THple 3ajauu  (OMHMparolIMecss Ha CcuUcTeMy u3  2-3
ypaBHEHUI), UCMOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCJIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOLIME WIM M30BITOUHBIE JaHHbIE, BHIOUpPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE NIl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOrO 3HAu€HUsA (U3HUECKOU
BEJIMYMHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
bu3nYecKuXx METO/I0B, HCIIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIACIATH
NPOBEPAEMOE MPENINONOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOpPsJIKa
NPOBEJCHUSI  HCCIEAOBAaHUA, JeNaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WIH
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSl HHEPIruM, 3aBUCHUMOCTh Iepuojia KoneOaHUuM NpyKUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAHUH, NMPSIMOJIMHEMHOE pacIIPOCTPAHEHHUE CBETA,
pasnokeHue Oeyoro cBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)keHHsI IpeaMeTa B coOuparomien
JUH3e, HAOII0JEeHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3  HK30BITOYHOrO Habopa
o0OpyAOBaHMUs, ONUCBIBaTh  XOJl ONbITAa W  €ro  pe3yJabTaThl,
(dbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ompeaenss
CpelHee 3HaueHHe U3MepAeMON BeIUYMHBI ((POKYCHOE pacCTOsSIHUE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

IOPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKUX BEIHYMH C
UCTIOJh30BAaHUEM TPSMBIX H3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHMHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPa)KEHUs CBETAa OT yIja MaJeHus U yrja MNpeloMJIEHUs OT yria



NaJIeHUs): TUIAaHUPOBATh HCCJIENOBaHUE, CaMOCTOSTEIBbHO COOMpAaTh
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTaThl IMOJTYYCHHOW 3aBUCUMOCTH
Gu3NYeCKUX BENWYUH B BUC TaOnWIl M TpadUKOB, NENaTh BBIBOIBI 1O
pe3yJbTaTam MCCIICIOBaAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHsSI (U3MUECKUX BEIWYUH (CPEIHSS
CKOPOCTh M YCKOPEHHE Tela TIph PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOPEHHE CBOOOTHOTO MaJeHUus, KECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHUS CKOJBKCHUS, MEXaHWdecKkas padoTa W MOIIHOCTh, 4YacTOTa M
nepuos KoieOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CcHWjia COOMparolmell JIMH3BI, PaJUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCINEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJTHATD U3MEPEHUS, CIEIYs MPEMIOKECHHOW WHCTPYKIMH, BBIYUCIIATH
3HAUEHWE BEIMYMHBI M aHATM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh MpaBUjla TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYEHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAs MOJEIb aTroMma, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUSA HW3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpOH Ha WX OMHCAaHUA (B TOM YHCIE:
CIUJIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TMEpPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHAa), HCIONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SABJIEHUA M  HEOOXOauMble  (PHU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECKUX
YCTPOKNCTB, M3MEPHUTEIBHBIX NPHUOOPOB M TEXHOJOTHYECKHX IPOIECCOB
OpU pElIeHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbI JIs
MOCTPOEHUS N300paKeHMI B IIIOCKOM 3€pKajie U cOOMparoIien J1H3E;
NPUBOIUTH  MpUMEphl  (HAXOAUTh  MHGMOpPMAIMI0O O  TpUMEpax)
MPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHS 370POBbS W COOJIOACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYIXKAIOIIEH cpere;

OCYIIECTBIATh TOUCK WHPOpMamu (QU3NIECKOTO0 COACPNKAHHS B
HNuTepHere, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh



MyTU OMNpEeNIeSICHUs] JOCTOBEPHOCTH MOJYYEHHOW MH(OpMalMK HA OCHOBE
UMEIOIINXCS 3HAHUHN U JIOTIOJTHUTEIIbHBIX NCTOYHUKOB;

MCIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepatypy  (PU3MYECKOro  COAEp)KaHWs, CHPAaBOYHBICE MaTEpHAIbI,
pecypebl cetu IHTepHeT, BlaieTh NpuéMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MH(POPMALIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
nH(pOpMAITUN W3 HECKOIBKUX HCTOYHUKOB (PU3WYECKOTO COJEpIKAHMS,
MyOJIMYHO MPEJICTABIATh PE3YAbTAThl IPOCKTHOM MM HCCIIEI0BATEIbCKON
NEeSTeNbHOCTH, TPU OTOM TIPaMOTHO  HCIOJNb30BaTh  HM3YyYECHHBIN
NMOHATUHHBIM amnmapaT u3ydaeMoro pasiena (GU3NKA U COMPOBOXKAATh
BBICTYIUIEHUE Tpe3CHTalMell ¢ y4ETOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3Hia - Hayka o fipupole https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCKHE BETHANHDL https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpocHue BetlecTsa https://m.edso0o.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2.3 Ar 2
PCTATHLIC COCTOHMA Betliectsa https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHHHICCROC ABIICHHC https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Brer cun 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
42 Jlanenie XuAKoCTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHOe raBieHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
A P 1
0 a60Ta 1 MOWIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nuorexa LIOK
5.2 IT 5 1
POCTHIE MEXATHUIMET https://m.edso00.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CRAHHHCCKa SHEprd https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
bubmuoreka [JOK
1.1 i 7
CTpocHHe i CBOHCTBA BeLIeCTB https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CITIOBRIC HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 I1 7 i 2 1 7
OCTOSHIRI SICKIPHACCIAH TOX 0 https://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITTHbIC ABTCmt 0 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DICKTPOMATHUTHAS HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro bubmuotexa [JOK
1.1 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelictBue Ten 20 1 3 Enbmiorexa HOK
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHEe 10 3
HbL COXpanEIHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 MexaHnndeckue Kojeda 7 3
RATHACCRHC KOTEhArHA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 MexaHU4YeCKHEe BO .3 8 1 3
XAHIHCCKHE BOMHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 httos://m.edsoo.ru/7fA1ada6
but6mmoreka [IOK
52 (TpOCHHE aTOMHOTO 1pa 0 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
>3 FICPHPHIE peaKitan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
1 ®usnka — Hayka o npupoje. ABneHus 1
npupoabl. uznueckue BICHUSI
Mexanuueckue, TeTIOBbIE,
2 AJIEKTPUYECKUE, MaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 Ou3nvecKue BEIUYNHBI U UX 1
U3MepeHue
4 OnpeneneHne UEHbI AeIeHUs 1
U3MEPUTEIILHOTO Mpudopa
Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HayKH U3y4aloT IPUPOLLY.
5 EcrecTBEeHHO"HAYYHBII METOI 1 bubnnorexa HOK
e https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NUECKUx
SIBJICHUN C TTIOMOILbIO MOJIEJIEH
6 ®dusnka, TEXHUKA, TPUPOIA 1 0
Ctpoenue BemecTBa. ONBITHI,
7 JTOKa3bIBAIOIIUE JTUCKPETHOE CTPOCHHE 1 bubamorexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBH>KeHHE YacTHIl BEIEeCTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
9 Paznuuust B MOJIEKYISIPHOM CTPOCHUH 1 0



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

TBEPABIX TCII, )KH,Z[KOCTefI U ra30B

10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA
B3anmocBsA3b MKy CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX M X bubmuorexa [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHn4ecKoe JBHKEHNE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubamorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBIDKECHUE
bu6nunorexa LIOK
13 Ciopocts. Eaunuie! cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHH IBHKCHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Huepryst. 3aKkoH HHEPIIHH.
15 B3alfM0I[eﬁCTBHe TeJIpKaK NpUYHHA bubnnorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIKEHUS Tell
16 [TInoTHOCTE BemecTBa. PacueT Maccel u bubmuorexa [IOK
o0beMa Tesa 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OrmpeneneHne
IJIOTHOCTHU TBEPJIOTO TEIa
18 Pemenne 3amau nmo teme "ILIOTHOCTH bubmuorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMojeiicteud tea. Cuna
ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «/3ydenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCUMOCTH PaCTSKEHHS
(nedopmarin) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUJIBI»

21 SBnenue Tsarotenus. Cuma TSKECTH
CBsi3b MEX]1y CHIION TSAKECTH U
22 Maccoii Tena. Bec Tena. Pemenne bubnmorexa [IOK
" " https://m.edsoo.ru/ff0al778
3aaa4 1o teme "Cuiia TsKecTu
23 Cuna TsKecTH Ha IpYruX IUIaHeTax. bubnnorexa [IOK
dusnyecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 Hsmepettite ciul. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubnuorexa LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallPaBJICHHBIX
26 10 OHOM npﬂ?\:;ﬁ. ’ bubamorera LOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAs CHIT
97 Pewienne 3agau o teme
"PaBHoneiicTByromas cun"
)8 TpeHue CKONbKEHHs U TPEHUE MTOKOSI. bubnmnoreka [JOK
Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Pemenue 3agau Ha onpeneseHue bu6muotexa [IOK
PaBHOACHCTBYIOLIEH CHJIbI https://m.edsoo.ru/ff0alcc8
30 Pemenue 3a1au Ha onpeneneHue
PAaBHOJEHCTBYIOLIEN CUIIBI
Konrtponsnas pabota mo temam:
31 «MexaHnunueckoe JBUKeHUEe», «Macca,

IUIOTHOCTBY, «Bec Tenay,
«'papuueckoe nzo0pakeHne cuy,



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

«Cuib»

Pemrenne 3ama4 mo temam: «Bec Tenay,

bubmuorexa [IOK

32 T 0
«I'pagpmecroe u30 Vp HCHHC CHID, https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIEHCTBYIOMIAS CHIT»

33 Hasnenue. CriocoObl yMEHbLICHUS U bubmmorexa LIOK
YBEJIMYEHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD

34 aBJICHMS Ta3a OT 00bEMa bubmorera [JOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
Ilepenayua naBieHus: TBEPABIMHU

35 Tenr;nfn )KI)/:I[I[KOCTflMI/I u f:?,aMI/I 3aKkoH bubmorexa HOK

’ ' https://m.edsoo.ru/ff0a25b0
ITackams

36 JlaBiieHUE B )KUJKOCTH U Ta3e, bubmuorexa [IOK
BBI3BAHHOE JEWCTBUEM CHJIBI TSIKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anad o reme «JlaBienue B bubmuorexa [IOK
SKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826

bubnuoreka [IOK

38 Coo0

OODIAIOTHHIECH COCYHET https://m.edso0.ru/ff0a2970

39 I'uapaBanyeckuii mpece bubmorexa HOK

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

40 Manomertpsl. [lopiHeBoi
JKUJKOCTHBIM Hacoc
Atmocdepa 3emu. [Ipuumns
CYIIIECTBOBAHMS BO3 HOM 000JI0UKU

41 3?3111\1411114 3aBHCHMOCT§}:"IrIMOC(1)e HOT'O bubamorera LOK

' P https://m.edsoo.ru/ff0a2b5a
JABJICHHSI OT BBICOTHI HAaJl yDOBHEM
MOpst
42 Bec Boznyxa. ATMocdepHoe naBieHue bubnnorexa [IOK



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
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

https://m.edsoo.ru/ff0a2b5a

43 N3mepenne atmocpepHOTO TaBICHUS. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(HEPHOTO JaBICHHUS bubmuoreka [IOK
OT BBICOTBI HAJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmocepHoe bubmmorexa LIOK
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme "
AtmocdepHoe naBieHue"
JlewcTBue )KUAKOCTH U T'a3a Ha
47 MIOTPY’KEHHOE B HUX TEJIO. bubmrorexa LIOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlabopaTtopnas padora «OnpeneiieHue
48 BLITaJII)KHBZIomeI;I CHUIBI, z[efII)CTBonmeﬁ bubmorera [IOK
https://m.edsoo.ru/ff0a33fc
Ha TeJI0, TOTPYKEHHOE B KUIKOCTH)»
JlaboparopHas paboTa 1Mo Teme
49 «Hccnenoanue 3aBUCUMOCTH Beca bu6mmorexka [IOK
Teja B BOJIC OT 00bEéMa MOrpyKEHHOU B https://m.edsoo.ru/ff0a3514
YKUIKOCTh YaCTH TeJay
bu6mmoreka [IOK
50 Hnasanme Tex https://m.edsoo.ru/ff0a3a96
Pemenue 3agau no remam "JlaBieHue
51 TBEPJBIX TEJ, KUIKOCTEH U Ta30B.
[InaBanue cygoB"
Pemenue 3agau no remam: «llnaBanue
59 cynoB. Bo3nyxonnaBanuey, bubnuorexa [IOK

«I[aBJ'IeHI/Ie TBEPAbIX TCII, )KI/I,Z[KOCTGI‘/'I u
ra3oB»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KonTponbhas pabora o teme
«/laBeHne TBEpBIX TEN, KUIKOCTEN U

53 ra3oB»/Bcepoccuiickas mpoBepoyHast
paboTa npu IPOBEICHUH C
HCIIOJIB30BAHUEM KOMIIBIOTEPA
bubmmoreka [JOK
>4 Mexamiccicas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [IOK
o5 MomHocTs. EARHAIE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
56 Pemienue 3aga4 Ha HaxoXKJI€HUE
MOIIIHOCTH
57 IIpocteie MexaHu3MBbl. Phruar.
PaBHOBeCHE cui Ha peiuare
Prruaru B TexHuke, OBITY U IPUPO/IE.
58 JlabopaTtopHas pabota «lccnenoBanue 0.5 bubmorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCJIOBU PAaBHOBECHSI pbIyara
59 Pemenue 3ana4 1o reme «YcioBust bub6mmoreka [IOK
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nose3noro neicTpust
60 MexaHu3ma. JlaboparopHas padora 05
«M3mepenue KII/] Hak1oHHON
MIJIOCKOCTH
61 Pemenne 3agad mo reme "Padora, bu6nuorexa LIOK
mortHocTh, KITT" https://m.edsoo.ru/ff0a4c48
Mexanuyeckast SJHEprusl.
62 Kunetnueckas 1 moreHInaabHas bubnnorexa [IOK
https://m.edsoo.ru/ff0a4252
SHEPrus
63 3aK0H COXpaHEHHUsI MEXaHUYECKON bubnuoreka [IOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 110 TEME
"JKcnepUMEHTaIbHOE OIIPEIEIIEHUE
NU3MEHEHUS KUHETUYECKOU U
NOTEHIMAJILHON SHEPTUM MpU
CKaTBhIBAaHUM TeJIa IO HAKIIOHHOMN

64

mwIockocTu"

Konrtponsnas padota no teme «Pabora
1 MOIIIHOCTb.

65 Dueprus»/Beepoccuiickas
IpOBEpOYHasi paboTa MpH MPOBEICHUN
Ha OyMa)XHOM HOCHTEJe

PesepBHelit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHue"

66

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

Peseprubrit ypok. Paborta ¢ Tekctamu
67 o TeMe "/laBneHue TBEPABIX TEN,
XKHUJKOCTE! U ra3os”

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

PesepBHelit ypok. Pabota ¢ Tekctamu
68 o teMe "Pabdora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4YeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPUU U UX OIBITHBIC 1 bubmorera [JOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYIT 1
3 Mogenu TBEpIOTO, )KUIAKOTO U 1 bu6nunorexa LIOK
ra3o00pa3HOro COCTOSIHUI BEIleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIECTBA HA OCHOBE IMOJIOXKEHU
MOJICKYJIIPHO-KUHETUYECKOU TEOPHUH
bubnuorexa [IOK
5 Kpucrannuueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHME M KallWUISIPHOCTb. 1 bubnuotexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIupeHue U cxaTue 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TETJIOBOTO JIBHYKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnmorexa LIOK
U3MEHEHUs] BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunb! Teruionepenaun 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/ff0a6412

11 Tennonepenaya B Ipupoe U B bubnnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0a65c0
12 KonuuectBo Temnotel. Y aenpHast bu6mmoreka [IOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHUE TEIIOBOro OanaHca. bubmmorexa LIOK
TeriooOMeH ¥ TEIJIOBOE pPaBHOBECHE https://m.edsoo.ru/ff0a7088
Pacuer koauyecTBa TEIUIOTHI,
14 HE0OXO0IMMOT0 JIJIsl HArpeBaHUsI TeJa u
BBIZICISIEMOTO UM TIPH OXJIAKICHUN
Pemenne 3amay Ha HAXOXKICHHE
15 KOJINYECTBA TEIJIOTHI PU HarpeBaHUU bubmorexa OK
P P https://m.edsoo.ru/ff0a6a98
(oxJaxxaIeHun)
16 Jlaboparopunas pabota "Onpenenenue bubnmoreka [JOK
YAEIbHOM TEMJIOEMKOCTH BellecTa " https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIUBA. Y IeJbHas TEIIoTa bubnnoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEepECBaHUE
18 KPUCTAUIMYECKUX TeJl. Y IenbHas bubmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHHS
Pemenwue 3a1ay Ha onpesieneHue
bu6nuorexa [IOK
19 KOJIMYECTBA TEIUIOTHI MPH TIJIaBJICHUN
https://m.edsoo.ru/ff0a72fe
(oTBepIEBaHKH )
20 [TapooOpa3zoBaHue 1 KOHJEHCAIHS. bubnmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
bu6nunorexa [IOK
21 nmapoo0Opa3oBaHUs U KOHJICHCAIIUH.

3aBUCUMOCTb TEMIEPaTyphbl KUIIEHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

oT aTMOC(i)CpHOFO JaBJICHUA

22

BrnaxxnocTts Bo3nyxa. JlabopaTopHas
paborta "OnpenencHre
OTHOCHUTENIbHOW BIaKHOCTH BO3/1yxa"

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

23

Pemenue 3amgau Ha OIIpCACIICHUC
BJIA)KHOCTH BO3ayXa

24

[TpuHIMIIBEI paOOTHI TEMIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraresb BHyTPEHHETO CTOPAHHUS

25

KIIJI TerioBoro aBurates.
TerioBbIe IBUTATENIHN U 3aIUTA
OKpY>Karolle cpebl

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

26

27

3akoH COXpaHCHUA U IMTPCBPAICHHA
OHEPI'UH B TCIIOBBIX IIpOHECCaxX

[ToaroToBka Kk KOHTPOJIBLHOM padboTe
o TeMe "TennoBble SIBICHUS.
V3MeHeHne arperaTHbIX COCTOSTHUM
BelecTna"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabora no teme
"TeruioBele siBneHus. Mi3Menenue
arperaTHbIX COCTOSIHUI BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus Tein. [[Ba pona
AIIEKTPUIECKUX 3apsI0B

30

VYpok-uccnenoBanue "IaeKTpusanus
TeJI UHAYKIUEN U [IpU
CONPUKOCHOBEHUU"

31

B3anmoneiicTBue 3apsoKeHHBIX TEII.
3akon Kynona

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DJIEKTPUYECKOE TI0JIE.
HamnpsxkeHHOCTB 3JIEKTpUYECKOTO

bubmuorexa [IOK

32 nosist. [IpuHnun cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX MOJEH
Hocurenu snexTpuueckux 3apsiioB.
33 DneMeHTapHbIi 3apsa. CTpoeHwue
aToMa
34 [TpoBOIHUKY U AUDIIEKTPUKH. 3aKOH bu6nmmoreka [IOK
COXpaHEHUs IEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3ana4 Ha mpumMeHeHne bubnmnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TI0
36 cymiecTBoBaHusA. ViIcTouHuku bubamorera LOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlefcTBUSI 2IEKTPUUECKOT0 TOKA bubmioreia LIOK
https://m.edsoo.ru/ff0a96b2
38 JleficTBHE 3IEKTPUUECKOTO OIS HA
MIPOBOJHUKY U TUIIEKTPUKU
39 DIEeKTpUYECKHI TOK B METAJIIaX, bubnmnoreka [JOK
KHUIKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlabopaTtopHas pabora
41 "N3mepeHue 1 peryiupoBaHue CUIIbI 0.5 bubmroreia LIOK
" https.//m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUUYECKOE HAIIPSKEHUE.
bu6nunorexa [IOK
42 BoasT™metp. JTabopatopnas pabora 0.5

"N3mepeHue u peryinpoBaHue

https://m.edsoo.ru/ff0a%e14



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

HanpsHKeHus"

43 CornpoTuBiieHHE IPOBOTHUKA. bubnnoreka [JOK
VY 1enpHOE CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
44 Pemienue 3a1au Ha HAXOXKJAECHHUE bu6nmmoreka [IOK
YAEJIBHOTO CONMPOTUBIICHUS https://m.edsoo.ru/ff0aa738
3aBHUCUMOCTD CHIIBI TOKA OT
45 HanpskeHus. 3akoH OMa i1 yJacTKa bubmorexa HOK
P ' ALY https://m.edsoo.ru/ff0aa44a
LETTH
46 Pemenue 3aga4 Ha mpuMEHEHUE bubmuorexa [IOK
3akoHa Oma https://m.edsoo.ru/ff0aa04e
47 [locnenoBarenbHOE U MapalIeIbHOE
COEIIMHEHUS TIPOBOIHUKOB
JIaGoparopnast padora "U3yueHue
48 HOCJ‘I:,I[OB:TGJ'IBSIOFO COC,Z[I/IZI:HI/IH Bubmorexa ITOK
} https://m.edsoo.ru/ff0aaa58
MIPOBOTHHKOB
JlaGoparopuast padora "U3yueHue
49 na anJ'IeJ‘IfHOFOpCOG,I[I/IHeHI/I}}II Bubmiorexa IIOK
P " https://m.edsoo.ru/ffOaadle
MTPOBOJTHUKOB
Pemenue 3agau Ha npuMeHeHUE
50 3axoHa OMa [IJ1g pa3saIudHOro bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
CO€IMHEHUS TIPOBOIHUKOB
51 PaboTta 1 MOIITHOCTB AJIEKTPUUECKOTO bubnmnoreka [JOK
ToKa. 3akoH J[xoymnsa-Jlenua https://m.edsoo.ru/ff0ab124
Pemenue 3agau Ha onpeneneHue
52 a00TBI ¥ MOIITHOCTH DJIEKTPUUECKOTO bubnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
53 DNIEeKTpUYECKHE IETH U MOTPEOUTENN bubnmnoreka [JOK

AIIEKTPHUYECKON PHEPTUU B OBITY.

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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KOpOTKOG 3aMbIKaHHE

[ToaroToBka K KOHTPOJIBLHOM padboTe
110 TeMe "DIJIEKTPUUECKHUE 3apsi/ibl.

bubnunorexa LIOK

54 3apsokeHHBIE TEIA U UX
P " . https://m.edsoo.ru/ff0abd2c
B3aumozeictBus. [1oCcTOSHHBIN
AJIEKTPUYECKUMA TOK"
KonTponbHas pabora o teme
"DnexTpuueckue 3apsbl.
3apspKeHHBIC TeNa U UX
. . bu6nunoreka [IOK
55 B3auMozeiicTeus. [10CTOTHHBII
. " . https://m.edsoo.ru/ff0abea8
aNeKTpuiecKuid ToK'"/Becepoccuiickas
poBepoUHasi paboTa MpH MPOBEICHUN
C MCIIOJIH30BAaHUEM KOMITBIOTEpA
56 ITocTosTHHBIE MATHUTEI, HX
B3aUMOJEHCTBHE
57 Ypok-uccnenosanue "N3zyuenue bubnnoreka [JOK
IOJIE€H MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1osie. MarauTHoe 1noJie
bu6nuorexa [IOK
58 3eMJIH U ero 3HaYEHHE I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
OmnsIT Opcrena. MarHuTHoe 1osie
59 JJIEKTPUYECKOr0 TOKa MaruuTHoe bubnmorexa [IOK
P https://m.edsoo.ru/ff0acld2
T0JI€ KaTYIIKH C TOKOM
50 [IpumeHeHre 31eKTPOMAarHiuTOB B bubnmnoreka [JOK
TEXHUKE. https://m.edsoo.ru/ff0ac74a
DNeKTPOABUTATENh TTOCTOSHHOTO
bu6nunorexa [IOK
61 TOKa. Mcnonp3oBaHue

SHCKTpOI[BI/IFaTCJ'IeI\/'I' B TCXHHYCCKHUX

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue 1 U3yueHue
paboThI aekTpoaBUTaTENS"

62

OnbiTel @apajes. 3akoH
AJIEKTPOMArHUTHON WHIYKITHH.
IIpaBuno Jlenna

63

OnektporeHeparop. CrocoObl
MOJTYYEHUS NIEKTPUIECKOW YHEPTUH.
DJEKTPOCTAHIMH Ha BO3OOHOBIISIEMBIX
WCTOYHUKAX SHEPTHH

64

[TonroToBka Kk KOHTPOJIBHOM paboTe
110 TeMe "DIJIEKTPUUECKHUE U
MarHuTHbIE sIBJIEHUs"

65

KonTponbHas pabora o teme
"DIeKTpUUeCKrEe U MarHUTHBIC
sBiieHus"/Beepoccuiickas
NpoBepoYHasi paboTa MpH MPOBEICHUU
Ha OyMa)XHOM HOCHTEJIe

bubnuorexa [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprubiii ypok. Pabora ¢ Tekctamu
o Teme "TerioBbie sABICHUS"

bubmuorexa [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. Pabota ¢ Tekctamu
1o teme "[locTosTHHBIN
AJIEKTPUYECKUMA TOK"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIit ypok. PaGora ¢ TekcTamu
o teme "MarautHele gaBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

1 MexaHndeckoe JBHKECHUE. 1
MarepuanbpHasi TO4Ka

5 Cucrema orcueta. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHNYECKOIr'o JIBMKCHMS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpSIMOJIMHEWHOE 1 bu6nmoreka [IOK
JIBMKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 nBuxeHue. CpellHsAs U MTHOBEHHAas 1
CKOpOCTh

5 [IpsiMonMHETHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JIBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh IPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
['paduk ckopoctu

bubmuoreka [JOK

! Pemertte sanat 1 https://m.edsoo.ru/ff0adb18

8 CBobonHoe nagenue ten. OnbIThl 1
lanunes
PaBHOMEpHOE nBHXKEHUE TTO

9 oKkpykHoCTH. Ilepuon u yacrora 1 bu6nmorexa [IOK
oOpamenus. JIuneitHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOpOCTH



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

10

LleHTpOCTpEMUTENBHOE YCKOPEHHE

11 Ilepssriit 3akoH HeroToHa. Bexrop bu6nuorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6mmoreka [IOK
PaBHonelicTByrOIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akoH HproTOHA. bu6nuorexa [IOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
1 Pemenue 3a1au Ha mpUMEHEHHE bu6mmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
but6mmoreka [IOK
1 . r
> Cuna ynpyrocti. 3akon I'yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau no reme «Cuiia
YIPYTOCTH
17 JlabopaTtopHnas pabora «OnpeneneHue bu6nmoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18
Cna Tpetis https://m.edsoo.ru/ff0af738
Pemenue 3amau no reme «Cuna bu6mmoreka [JOK
19
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bu6mmoreka [IOK
KOd(UIIMEHTA TPEHUS CKObXKCHHUS " https://m.edsoo.ru/ffOaf8be
Penrenue 3agad mo treMe "3aKOHEI
21 Herotona. Cuna octu. Cuia Bubmmoreia LIOK
. YHPYrocti. https://m.edsoo.ru/ffOafb8e
TPCHHS
Cuna TsKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO Bubmmoreia LIOK
' P A https://m.edsoo.ru/ff0af044
naJeHUs
23 JIBuKeHue Ten BOKpYT



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

rpaBuTaliioHHOrO 1eHTpa (ConHeuHas
cucrema). ["amakTuku

Pemenue 3agad mo reme "Cuia

24 TSHKECTH U 3aKOH BCEMHUPHOT'O bubmmorera LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [lepBast kocMHUYecKasi CKOPOCTb. bu6nuorexa LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCuE MaTeprabHON TOUKHU.
AOCOTIOTHO TBEPOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C bubmmorexa [OK
. % p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpAIlICHHUS.
MowmeHT cuisl. LleHTp TsxEeCTH
PaBHOBecue MaTepHaIbHOW TOUKH.
AOCOTIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpETUIEHHON OCBhIO BpalllCHUS.
MowmeHnT cunsl. LienTp Tsxectn
08 Pemenue 3amay nmo reme "MoMeHT bu6mmoreka [IOK
cuibl. Llentp Tsxectn" https://m.edsoo.ru/ffOb02b4
[ToaroroBka Kk KOHTPOILHOU PaboTE MO
29 TeMe "MexaHHUYeCKOEe ABIKEHUE bubmorexa IIOK
N | ' https://m.edso0.ru/ffOb0408
B3aumopeiictBue ten
KoHnTtponbHas paboTa mo teme
30 "MexaHHYECKOEe IBIKECHHUE bubamorexa [IOK
y ) ' https://m.edsoo.ru/ffOb06ec
B3aumoperiictBue Ten
Nmnynec Tena. Ummynse cuibl. 3aKoH
but6mmoreka [JOK
31 COXpaHCHHS UMITYyJIbCca. YTIPYroe U

HEYIIPYroe B3auMoOICICTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Penrenue 3agaud mo teMme "3akoH

bu6mmoreka [IOK

32 COXpaHEHHUs uMITyJsibca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanudeckast paboTa U MOIITHOCTb httos://m.e dSO(])_.[I‘u p—
35 PabGota cuibl TSHKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
36 Pemenue 3amau
37 CBs13b HEPrUU U PabOTHI.
[ToTeHnmanbHas SHEPrust
38 Kuneruueckas sueprus. Teopema o bu6muoreka [IOK
KMHETUYECKON SHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUHU B
MEXaHHUKe
40 JlaGopaTopHas pabora «3yuenue bu6mmoreka [IOK
3aKOHA COXPAHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBMIKEHUE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoyieoaHusl. bu6mmoreka [IOK
Breinyxxaennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKkui U Npy>KUHHBIN
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoaa KolebaHuii OT KECTKOCTU bubmmorexa HOK
https://m.edsoo.ru/ffOb197a
MPYXHUHBI K MAcChI TPy3a»
45 IIpeBpalienre sHEpruu nNpu

MEXaHHYECKUX KOJIeOaHUIX



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlabopaTopHnas pabora «OnpeneneHue
YaCTOTHI ¥ TIEPHOJIa KoJIeOaHUI
PYKUHHOTO MasiTHUKA)»

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

47

Pemenne 3ama4 Ha HAXOXKACHHUE
nepuoaa v 4aCToThbl KoJIeOaHHI
MaTEMaTUYCCKOIro MassiTHUKa

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

48

Mexaunueckue BoiHbl. CBOKWCTBA
MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJHBI

Bbu6moreka [IOK
https://m.edsoo.ru/ffOb21fe

49

MexaHW4YecKre BOJIHBI B TBEPIOM
tene. CelicMHUUECKe BOJHEI

50

3Byk. PacnipocTpanenue u otpaxxeHue
3ByKa

o1

Ypok-uccienosanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
YaCcTOTEI"

52

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKU PE30HAHC

53

VYnbTpa3Byk v HHGPa3BYK B IpUPOJE U
TEXHUKE

bu6mmoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
TeMme "3aKOHBI COXpPaHEHHUS.
Mexannyeckue KoiedaHusi 1 BOJIHbI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KoHnTtposnbHas paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHndyeckue
Kosie0aHus U BOJTHBI"

56

DJIEKTPOMAarHuTHOE MOJIE.
SHeKTPOMaFHI/ITHBIe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57

CpoiicTBa OJICKTPOMAardHuTHBIX BOJIH

IITxana 3J1eKTPOMarHUTHBIX BOJIH.

bu6mmoreka [IOK

58 Hcronp30BaHue 311€KTPOMArHUTHBIX
N P https://m.edsoo.ru/ffOb2fe6
BOJIH JUISI COTOBOM CBSI3H
Penienre 3a1a4 Ha onpeieiieHue
59 YaCTOTHI U JUTUHBI AJICKTPOMArHATHOM
BOJIHBI
Pemenue 3a1au Ha onpeneneHme
60 YaCcTOTHI U ATTUHBI DJIIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IPUPoOIa CBETA.
61 Cko ZI():TL cBeTa BOJIII{)O]I:LIG CBOICTBaA bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [Ipsmonuneiinoe
62 ACIIPOCTPAHEHUE CBETA. 3aTMEHUS bubnmorexa LHOK
pactpocip ’ https://m.edsoo.ru/ffOb3658
Connua u Jlynst
3aKoH OTpakeHUs CBETa. 3epKaJa.
63 Pemeﬁnzpwnaq Ha IO I/IMCHCI:-II/IC bubmmorexa [IOK
p https://m.eds00.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienne cBeta. 3akoH bu6nuoreka [IOK
[IPEJIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[ToiHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnons30BaHue MOJTHOTO BHYTPEHHETO bubmiorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTPaKCHHS B ONITHYECKHUX CBETOBOAX
JlaGopatopHnas pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJIa IPETOMIICHUS

CBCTOBOI'O JIyda OT yIJia IIaACHWA Ha
"

rpaHuIle "BO31yX-CTEKIIO



https://m.edsoo.ru/ff0b2fe6
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

Hcronp30BaHue OJTHOTO BHYTPCHHET O

67 OTpa’KEHHUsI: CBETOBOJIBI, OIITUKO
BOJIOKOHHASI CBSI3b
bu6mmoreka [IOK
68 JInn3el. OnTHdeckas cuiia JIMH3bI httos://m.edsoo.ru/FOb3f2c
. but6mmoreka [IOK

69 [TocTpoenne n300pakeHM B JIMH3aX htts://m.edsoo.ru/ffOb44da
JlaGopaTopHnas pabora "OnpeneneHue

70 (I)OKyEHorE paCSTOSIHI/ISI u OII'ITI/I‘-ICCKOI\/'I bubmmorexa LOK

. https://m.edsoo.ru/ff0b4206
CHJIBI coOuparomieit TMH3bI"
but6mmoreka [IOK

71 OnTHyeckue TMH30BbIE TPUOOPHI htts://m.edsoo.ru/ff0c0aze

72 I'na3 xak ontuyeckas cuctema. 3peHue bubmmorera LOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "JledexTo
3penust. Kak coxpanuts 3penue"

Pasnoxxenne 6emoro cBeTa B CHEKTP.

74 Oneitel HetoToHa. CroxeHnue bu6mmoreka [IOK
CIIEKTPaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTtopnas pa6ota "OnbITHI 11O
pa3ioKeHuIo O0eI0ro CBeTa B CIEKTp U

75 BOCTIPHUSTHIO [[BETA MTPEIMETOB IPU MX bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 LBETOBbIE
bunsTpH"
BonHOBBIE CBOMCTBA CBETA:
76 aucriepcus, HHTeppepeHIus u

nudpaxius”



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Omneitel Pe3epdopna u mianeTapHas

bu6mmoreka [IOK

77
MOJIeTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moxens atoma bopa
Hcnyckanne 1 OTJIONICHHE CBEeTa
. bubmuorexa [JOK
79 atomoM. KBaurel. JInneiiuaTteie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpok-npaktukyMm "Habmoaenue bu6mmoreka [IOK
CIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUILI bubmmorexa [OK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro sijipa. Hykinonnast bu6mmoreka [IOK
MOJIC/Ib https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TPEBpAICHUS. bu6mmoreka [JOK
H3oTonsl https://m.edsoo.ru/ff0clal4
84 Pemienue 3ama4 1o reme: bubmuorexa [JOK
"PanunoakTuBHBIC peBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuox momypacmana
Ypoxk-koH(pepeHus "PagnoakTUBHEIC
86 I/Iiz'l eHI/IS({i) Bpl'I I/IIl ole Mﬂe HUIAHE bubnmorexa LHOK
i . PHPOIE, MEAMIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakuy. 3aKOHBI
87 coﬂx paHeHiﬂ 3au;1 OBOr'0 1 MaCCOBOTO bubmorera [JOK
P A https://m.edsoo.ru/ff0c1c58
qHCell
88 DHeprus cBsI3u aTOMHBIX sifep. CBA3b bu6mmoreka [IOK
MAaCChI U DHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agaud no treme "AnepHnie
peakuun"
90 Peaknuu cuHTE32a U ACTICHUS sIIEp. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c1d7a

Uctounuku sneprun CoJiHIa v 3BE3]1

https://m.edsoo.ru/ff0c1e88

S nepHas sHepretuka. [enicTBus

91 PaJIMOAKTUBHBIX U3TyYCHHUH Ha KUBBIC
OpTraHU3MBI
[ToaroroBka K KOHTPOJIBHON paboTe MO
92 TeMe "DIeKTpOMarHUTHOE TOJI€. bu6nuorexa LIOK
DJIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanroBbie siBeHus"
KonTponbHas pabota mo Teme
93 "DJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBeHUS"
but6mmoreka [IOK
94 IToBTOpEeHHe, 0000IIEHHE.
p B https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 00o61meHue. Pemenue
95 ACYCTHBIX U KAYCCTBCHHBIX 33J1a4 110 bubmmorexa [IOK
P | " https://m.edso0.ru/ff0c2572
Teme "TermnoBbie MpOLEeCCh
[ToBTOpenue, 0606meHue. Pemenue
but6mmoreka [JOK
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
" on https://m.edsoo.ru/ff0c2a22
teme "KII/] TernmoBbIx ABUTATENECH
[ToBTOopenue, o6o0mmenue. Perenne
97 ACYETHBIX U KAYECTBEHHBIX 3a]1a4 110 bubmmorera [IOK
P | f https://m.edsoo.ru/ff0c2b30
teme "KII/] anexkTpoycTaHOBOK
IToBTOpenue, o600menue. Pemenne
98 acdeTHhIX 3a1a4 "CBeTOBBIC bubamorexa [OK
P | https://m.edsoo.ru/ff0c2c52
SIBIICHUS
99 [ToBTOpenue, 0600meHNEe. PaboTa ¢ Bbu6moreka [JOK

TEKCTaMU I10 TeMe "3aKOHEI

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c1e88
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COXpaHEHHUs B MEXaHHUKe"

100

[ToBTopenwue, o6o0menue. Padora ¢
texcramu 1o teMe "Koiebanus u
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, 0600meHNEe. PaboTa ¢
TexkcTamu 110 TeMe "CBeTOBEIE
saBieHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToTropenue, o6o0mmenue. Padora ¢
TekcTamu 1o Teme "KBaHTOBast 1
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

10



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Gusuka 9 knacc/ [epoikun .M., I'yrauk E.M., Banos A.W. u np.

AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6mmorexa IJOK
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