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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IOJIOXKEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BATENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanpbHOI pabouel MporpaMMbl BOCIUTAHUS U
Konnenuuu npenopaBanust yueOHOro npenmera «Dusnkay.

ConepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OpPraHM3aIMI0 H3yUYeHUS
¢u3MKu Ha AEATEIHLHOCTHOW OCHOBE. B mporpamme mo (u3nke y4WUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIMPEAMETHBIE CBS3M €CTECTBCHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIIEro 00pa3oBaHuUsl.

[Iporpamma no gpu3nke ycTaHaBIMBAET pacHpeieeHue y4eOHOro MaTepuana
1o rojaMm o0ydeHus (IO Kjaccam), mpejjiaraeT MpUMEPHYIO MOCIe0BaTeIbHOCTh
U3YYEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJarONuXCsl.

[Iporpamma mno ¢u3uke pa3paboTaHa C ILEJIbI0 OKa3aHHUS METOJUYECKOU
MOMOIIM YYUTEIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®dusurka SBIAETCI CUCTEMOOOPA3YIOUTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTruel, acCTPOHOMUEN 1 pu3nUecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, NPEJOCTaBISET HauboJiee SICHbIE
o0Opasipl MPUMEHEHUsST HAyYHOTO METOJa MO3HAHUSI, TO €CTh CIOCco0a MOTyUYeHUs
JIOCTOBEPHBIX 3HAaHUI O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MYECKOro OoOpa3oBaHUsA B CTPYKType oOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTEpECa K HayKe Yy 00yJaroluxcsl.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLUMU €CTEeCTBEHHOHAYUYHYIO
TPaMOTHOCTb:

1. HAyYHO OOBSCHATH SIBICHUS;
e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,
e UHTEPIOPETHPOBATH  JIaHHBIE U  HCHOJB30BaTh  HAy4YHbIE
JI0KA3aTeNbCTBA VISl TOJYYEeHUSI BBIBOJIOB.

[enmu wu3yueHuss (PU3NKU Ha YypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
onpeneneHsl B Konrenmuu mnpenomaBaHuss ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX oOpraHu3anusx Poccuiickorn @exepanuu, peaTn3yrOMMUX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Konnerun MunucrepcrBa npocseiienus Poccuiickoit @eneparuu (IpoToKo ot 3
nexadps 2019 r. Ne [1K4BH).

Heaun uzyyenust Gusnuku:

npuoOpeTeHNEe WHTEpeca W CTPEMIICHHS OOYyYalolmuXcsi K HaydHOMY
M3YUYCHUIO TPUPOJIbI, PA3BUTHE HUX MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HaHUs U (hOPMUPOBAHUE
MCCIIEIOBATEIbCKOIO OTHOIIEHUS K OKPYKAIOIINUM SIBIICHUSIM;
dbopMHpoBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuYeHUsI OCHOB
CTPOCHUS MaTepUH U PyHTAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O POJU (PUBMKK Il pa3BUTHUS JIPYTHUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiein
npo¢eCCUOHAITLHON JIESITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, TTOJATOTOBKA K
JajgbHeWIeMy 0Oy4YeHHIO B 3TOM HalpaBJICHUU.

JlocTmwkeHne 3THX Ieliel MmporpaMMbl 1O (U3WKE HA ypOBHE OCHOBHOTO
o01mero 06pazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKHUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3WUYECKUE SIBICHUS C
WCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHs] MPOCTEUIINX pacyETHBIX 3adad C
UCII0JIb30BaHUEM bu3nIECKuX MOJICIIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUW HAOJIOMAATh MPUPOIHBIC SBICHHS W BBITIOJHSITH OIBITHI,
JabopaTopHble  pabOTBl M AIKCICPUMEHTAJIbHBIE HCCIICIOBAHUS C
HCII0JIb30BaHUEM U3MEPHUTEIBLHBIX IPHUOOPOB;

OCBOCHHE MPUEMOB PaboThl ¢ MHpOpMaIeld (HU3UIECKOTO COJICPIKAHMS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHUYECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO cO chepaMu podheCCHOHAIBHON JAeATEIbHOCTH, CBI3aHHBIMH
¢ (Qusukol, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.

Ha usydenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpa3zoBaHust oTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B He/IeNi0), B 8
KJjacce — 68 vacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HE/IEIIO).



[Ipennaraemelii B mporpamMme o (U3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00y4Jaronmxcsi, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, MpearaeMplx B pamMKax
OCHOBHOT'0 TOCYJIApCTBEHHOTO dK3aMeHa 1o (Pu3uKe.

Bo3pacTHble U ICHX0JI0THYECKHE 0COOEHHOCTH 00yYAIOIIHUXCS C 3aePKKOM
MCHXHYECKOT0 PA3BUTHS

OO6muMmu 17151 Beex oOydaronuxcs ¢ 311P sapistoTcs TpyIHOCTH MTPOU3BOJIBHOM
CaMOpEryJISLNHY, 3aMEJICHHBIA TEMIT U HEPABHOMEPHOE KQUECTBO CTAHOBJICHUS
BBICIITUX TICUXUYCCKUX (PYHKIIMA, MOTHBAIIMOHHBIX M KOTHUTHBHBIX
COCTaBJIAIONIMX NO3HABATEIAbHOM ACATEIbHOCTHU. /)11 3HAUUTEIbHOM YaCcTH
oOyuarontuxcs ¢ 3[1P TunuyeH AepuuUT HE TOJIBKO MTO3HABATENbHBIX, HO U
COIMATTLHO-TIEPIENITUBHBIX U KOMMYHUKATUBHBIX CITIOCOOHOCTEH.

[Ipu opranuzauuu 00y4eHus: Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus CIEAyET
YYUTBHIBATh OCOOCHHOCTH MO3HABATEIHLHOIO PA3BUTHUS, SMOLIMOHAIBHO-BOJIEBOM U
JugHOCTHOM cdeprl oOydatomuxcs ¢ 3[1P, cnenuduky ycBoeHUs UMH y4eOHOTO
MaTepuaia.

COILEPKAHUE OBYUEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAOIIEro Mupa.
®usuka — Hayka O mpupoxe. SBienHus npupoasl. Ousznueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznyeckue BenuuuHbl. M3Mmepenue @uanueckux BelnyuH. PuUznyecKue
npubopsl. [TorpemHocts n3mepennii. MexxayHapoaHasi CUCTEMa €IHHHII.
Kak d¢wusuka u [pyrue ecTecTBEHHble HAyKH M3Y4yalOT HPHUPOLY.
EcTecTBeHHOHAYUYHBIN METOJl TO3HAHUA: HAOIIOJEHHE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE THIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUeCcKuX SBICHHUI C TOMOIIbIO MOJIETIEN.
Jemoncmpayuu.
1. MexaHu4deckue, TEIUIOBBIE, JIEKTPUYECKHE, MAarHuUTHBIC, CBETOBbIC
SIBIICHUSI.

2. Dusnyueckue MpuOOPHl U MPoLEaypa NPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.



Omnpenenenne HEHbI JeJIeHUs MIKaIbl H3MEPUTEIBLHOTO MPUOOpA.
H3mepenue paccTossHui.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TENA.

Onpenenenne pa3MepoB MajblX TEIl.

AR R

N3Mmepenue TtemmepaTypbl MpU TMOMOIIM >KUJKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPaTypBbl.

6. IlpoBeneHue ucciienoBaHUsl MO MPOBEPKE TUIOTE3bI: JATBLHOCTh MOJIETA
mapuka, MymeHHOr0 FOpU30HTAIbLHO, TeM OOJibllle, YeM OOJIbIlIE BHICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUA 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJIb, HMX pa3Mmepbl. OINbITHI,

JTIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTRA.

JIBixkenne dacTul, BeilecTBa. CBsI3b CKOPOCTH JBUXKEHUSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzaumomeicTBue uacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpucTamuIM4eckux) Teld. B3auMocBsi3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKEHUS.

2. HaGmonenue nuddyzuu.

3. HaGOmonenue  siBIeHUN,  OOBSACHSIOIIUMXCA  MPUTSHDKEHUEM  WIH

OTTAJIKUBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psoB (C  UCIOJIb30BaHUEM
¢doTorpaduii).

2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. JIBukeHue u B3auMoAeiCTBHE TeJl.

Mexannueckoe JBH)XeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBHE Tell Kak NpUYMHA
W3MEHEHUsI CKOPOCTH JBWKEHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
00bEMa BelecTBa.

Cunta Kak xapakTepucThka B3auMozencTBus Ten. Cuila ynpyroctd M 3aKOH
I'yka. I3mMepeHune cuibl ¢ MOMOIIBK AUHAMOMETpA. SIBICHUE TATOTEHHUS U CHJIA



TshkecTu. Cuita TshKeCcTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CroxeHune
CWJI, HANPABJIEHHBIX O OJHOW IpsiMOM. PaBHonelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKosl. TpeHue B IpUPOe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCKOro JBUKEHHUS Teja.
2. M3mMmepeHne CKOpOCTH NPSIMOJIMHENHOTO JIBHKECHUSI.
3. HaGmronenue sBiIeHUS HHEPLIUH.
4. HaOmroneHne u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJICHCTBUH TET.
5. CpaBHEHHE Macc IO B3aUMOJCHCTBUIO TEI.
6. CroxkeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHMUs (IIapuKa B XKUIKOCTH,
MOJIEJN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHHs Opycka WM IIapuKa I0
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenne mIO0THOCTU TBEPIAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTshKeHUs (aedopmanun)
IPYKUHBI OT TPUIOKEHHON CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBXKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJ, dKUAKOCTENH U ra30B.

Hanenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, Temmeparypsl. llepemaua naBneHus
TBEPJIBIMUA TEJIAMH, XKUIAKOCTIMU U razaMu. 3akoH Ilackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTU OT TIyOMHBI. [ mapocraTuyeckuid
napanokc. Coob1aromuecs cocyasl. ['nipaBinyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmMocepHoe naBiaeHue. [IpuuuHBI CyliecTBOBaHUS
BO3MyIIHONW 00o0mouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHUsl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHus aTMOc(HEepHOro TaBJICHHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.

1. 3aBHCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPHL.

2. llepenaua naBneHus KUAKOCTHIO U Ta30M.

3. CooOlmiaroniyecs: CoOCysl.

4. I'mapaBiIM4ecKuil mpecc.

5. [IposiBnenue neiicTBusi atTMOCHEpPHOTO 1aBIICHUS.



Ja
1.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tea
Y IIOTHOCTH KUIKOCTH.

PaBeHCTBO BBhITAJIKMBAKOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBure 11aBaHus TEN: IUIABaHUE WM IOTPYKEHUE TEII B 3aBUCHMOCTH OT
COOTHOILIECHHUS TUIOTHOCTEH TEJIA U KUIKOCTH.

oopamopuvle padbomul U ONGIMBL.

NccnegoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOM B
XKUJKOCTb YaCTH TEJA.

OnpeneneHre  BBITAIKUBAKOIIEH CHJIbL, JACHCTBYHOUIEH Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLLEH CUIIBI, IEMCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MaccChl TeJa.

OnbITel, JOEMOHCTPUPYIOIIME 3aBUCHMOCTHh BBITAJIKMBAIOIIEH  CHIIBI,
JIEHUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH Teja U OT IUIOTHOCTH KUIKOCTH.

KoncTpynpoBanne apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpENICJIEHUE €€ TPY30IOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. DHEPrus.
Mexanudeckas pabora. MomHOCTb.

Ilp
paBHOBE

OCTbl€ MEXaHU3MBbI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio
cus pelyara. [IpumeHeHune npaBuiia paBHOBECHS pbluara K 0J0Ky. «30J0T0€

npaBuwio» Mexanuku. KIIJI npocTeix Mexann3moB. [IpocTeie MexaHU3MBbI B OBITY U

TCXHHUKC

Mexannueckas »dHeprus. KuHernueckas W TNOTEHUHAbHAST HHEPTHUS.
[IpeBparienue 0IHOrO BUa MEXAHUUECKOU YHEPTUU B IPYroi. 3aKOH COXpaHEHUs

SHEPruu

B MCXAaHHKC.

Jemoncmpayuu.

1.

[Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

2.
3.
4.

8 KJUIA

Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJla 10
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanue yciioBril paBHOBECHS pblyara.

N3mepenune KIIJ[ HakJIOHHOM TIIIOCKOCTH.

HBY‘ICHI/IG 3dKOHA COXpPAaHCHUA MEXaHUYECKOU OHCPIUHU.
CC

Pa3nen 6. TensioBbIe sIBJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYISPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.



Mopenu TBEPAOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUHU.
CmaumnBaHMe U KallWJLISIPHBIE SIBJICHUS. TEII0BOE pacCIInPEHNE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yacTull. BuytpeHnsst sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
TeruIonepeaya u coBepiieHune padboTsl. Bubl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUS, U3JTyYCHHE.

KonudecTBo TemioTel. YenbHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenpHasi Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(hepHOro
JIaBJICHUS.

BrnaxxnocTe BO3ayXa.

DHeprus TOIUIKMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuuner pabotel TemnoBbix aurareneid KIIJ[ TermioBoro asurarens.
TernnoBple ABUTaTENM U 3aIATA OKPYKAOIIEU CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHHS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKEHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenue sBieHu cMauuBaHus U KallWJUISIPHBIX SBICHUU.

4. HabmroneHue TeraoBOro paciiupeHus Tell.

5. M3mMeHenue naBieHusl rasza Mnpu U3MEHEHHM O0bEMa W HArpeBaHUU WIH
OXJIAXKJICHUH.

[IpaBuna u3MepeHus TEMIIEPATYPHL.

Bunpl Temonepenayu.

OxJtaxkaeHue mpyu COBEpPIICHUU PaOOTHI.

Harpesanue npu coBepiiieHur paboThl BHEIITHUMU CUJIAMH.
10. CpaBHEHHME TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HabnroneHue KuneHus.
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12. HabmroneHue mocTosHCTBa TeMIIepaTyphl ITPH TIJIaBJICHUH.

13. Mojienu Tetu1oBEIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OmnbITHI IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.

2. OnpITHI 11O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM MJIM caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH H
TBEPIBIX TEIL.



4. OmpeneneHue JaBjaeHUs BO3AyXa B OalJIOHE LINPHULIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJEHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIH OXJIAXKICHUS.

6. IIpoBepka rumnore3sbl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUYECKON TpyOKE OT TeMIIepaTyphl.
7. HaOmtonenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tella B peE3ysbTare
TeruIonepeaayu U padoThl BHEITHUX CHJI.

8. HMccrnenoBaHue sBIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOU U

ropsi4eu BOJIBI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOIO  BOJOM  IpHU

TEMJI000MEHE C HArPEThIM METAIITUYECKUM LIUITUHAPOM.

10. OnpeneneHne yaeapHON TEMIIOEMKOCTH BEIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpezesieHne OTHOCUTENIBHOM BIAKHOCTH BO3/1yXa.

13. OnpezenieHne yAeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzaums Tenl. J[Ba poaa dIEKTpUUYECKUX 3apsioB. Bzaummopeincrtaue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEJIAMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro nosist. I[lpuHnun
CYNEpIIO3ULIMH SJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUYECKANA 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUECKOE  HAIMpSHKEHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YIETbHOE COMPOTUBIEHUE BenlecTBa. 3akoH Oma
JU1s yyacTka uend. [locinegoBaTenpHoe U apauieIbHOE COEUHEHNE TPOBOAHUKOB.

PaGota u MOMmHOCT »3JEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPEOUTENN 3JIEKTPUIECKON 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHbIE MAarHUTHI. B3anmoieiicTBHE NOCTOSIHHBIX MAarHUTOB. MarHutHoe
nmojae. MarautHoe mojie 3eMJIM M €ro 3HaueHue g KU3HUM Ha 3emuie. OmbIT
Opcrena. MarauTHOE 1O ANEKTPUYECKOro ToKa. [ [puMeHenne a31eKTpoMarHuToB
B TEXHUKE. J[elICTBME MATHUTHOTO M1OJIs1 HA MPOBOAHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSIHHOTO  TOKAa. lcrmosib30BaHWE  BJIEKTPOABHUIATENIEM B TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.



OnbiTel @apanes. SABneHne 3neKTpoMarHuTHOW UHAyKuU. [TpaBuio Jlenna.
DJIEKTPOreHepaTop. Cnoco0Osl MOJTy4YECHUS AIEKTPUIECKOM SHEPTHUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.
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25.

DJIeKTpU3aIMs Tell.

I[Ba poaa SJICKTPHUICCKUX 3apAd0B U BBaHMOHCﬁCTBHG 3aPAKCHHBIX TCJI.

YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] UHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U JUBIEKTPUKH.

MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO I1OJIA.
M cTOYHUKH IOCTOSSHHOTO TOKA.

JIeficTBUSA DIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUI TOK B KUJKOCTH.

. I'a30BB11 pa3psa.

. I3MepeHune cuiibl TOKa aMIEPMETPOM.

. I3MepeHune 3JIeKTpUUECKOro HAPSKEHNsI BOJTBTMETPOM.

. Peocrar u marasuH COIpOTUBIICHUN.

. BzaumoiericTBUE NTOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/IeJI€HUS MOJIIOCOB MAarHUTA.
. MoaennpoBaHHe€ MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleicTBE MarHUTHOTO MOJIsSI HA IIPOBOJHUK C TOKOM.

. DNEKTPOABUTATENL TOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS 3IEKTPOMArHUTHOW UHAYKIIVH.

. OnbIiTel @apajnes.

. 3aBUCUMOCTh HaNpaBJEHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHUU

BO3HHMKHOBCHU:I.
QHCKTpOFCHepaTOP ITIOCTOSAHHOI'O TOKA.

Jlabopamopnuie pabomul u onvimol.
OmpITel TO HAONIOACHHWIO DJEKTPU3AMN Tel WHAYKIUEH W Tpu

1.

COINPHUKOCHOBEHUH.

€ro

HCCJ’IGI{OB&HI/IG ﬂeﬁCTBHH QJICKTPHUYCCKOI'O IIOJsI Ha IIPOBOAHUKHU H

JTUDJICKTPUKH.
CoOopka u npoBepka pabOTHI AIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPS>KEHUS.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanue 3aBUCUMOCTH CWIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOpP, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JJIMHBI, I[UIOMAAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HANPSKEHUN MOpPH MOCIEAOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna [ CUJIbl TOKAa MPU MAPALICIBHOM COECIUHEHHH
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, MAYIIETO Yepe3 pe3UCTOp.
OnpeneneHre MOUIHOCTH  AJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO 4Yepe3 JAMIOUYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHune MarHuTHOTO MOJISl TOCTOSIHHBIX MArHUTOB MPU UX 00bEIMHEHUN
Y Pa3/ICJICHUH.

HccnenoBanne AEUCTBUA SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHIIBI  B3aUMOJECHCTBHS
KaTyIIKA C TOKOM U MarHuTa OT CWJIbl TOKA M HAITPaBJICHUS TOKA B KATYIIKE.
N3yuyenne neiicTBus MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padOoThl 3J1E€KTPOIBUTATEIS.

N3smepenue KIIJI anmekTpoaBUrareibHOM yCTaHOBKH.

OmneITEl M0 HCCIENOBAHUIO SIBJICHHUS DSJEKTPOMATHUTHOW WHIYKLIHH:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNpPaBICHUS HWHIYKIIMOHHOIO
TOKa.
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Pa3nen 8. Mexannuyeckue siBJIeHH.

Mexanuueckoe aBwxkeHue. MarepuanpHas Touyka. (Cucrtema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHUYECKOr0 JBHKEHHA. PaBHOMEpHOE IPSMOJIMHEMHOE
nBrxkeHue. HepaBHoMepHOe npsMoiauHEHOe nBMkeHUE. CpenHssi 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenue. PaBHOyckopeHHOe MpsiMOMHEHHOe aBmkeHue. (CBoOoaHOE
nageHue. OnsITel [anues.

PaBHOMepHOE aBMkeHHE 1O OKpyxHocTU. Ilepuoa u dacrora oOpaiieHUs.
JIunenHas u yriaosas CKOpoCTHU. LleHTpocTpeMuTenbHOE yCKOPEHHE.

[Iepssrii 3ak0oH HerotoHa. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI CynepnO3ULIANA CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cwia TsSKECTHU M 3aKOH BCEMHPHOTO TATOTEHUSA. YCKOpPEHHUE CBOOOJIHOTO
nageHus. J[Bwxenne mianer Bokpyr Comnuma. [lepBas kocmmyeckass CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TeJIa C 3aKPETUIEHHON OChIO BpaleHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec tena. M3menenne nmnyisbea. IMnynbCe cuiibl. 3aKOH COXpPaHEHMS
UMITyJIbca. PeakTHBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CM TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U pabothl. [loTeHIIManbHas YHEPrusl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPrus cxaTol npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHne MexaHMueCKOro JBUXKEHHUS Teja OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHE MyTEHd M TPACKTOPUW JABWXKEHHS OJHOTO W TOrO K€ Teja
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

N3MepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBHXKCHUSL.
Hccnenoanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue ABMKeHUS Tela 10 OKPYKHOCTH.
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HaOnronenne MexaHUYeCKUX SIBICHUM, MPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUHU OTHOCUTEIBHO

KaOuHeTa QUBUKH.

7. 3aBUCMMOCTb YCKOPEHHs TeJla OT MAacChl TeJla U JEHUCTBYIOLIEH Ha HETO
CHUJIBI.

8. HaOmronmeHnue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TE.
N3MeHeHue Beca Tea Mpu yCKOPEHHOM JBHKEHUH.

10. [lepenaua nmmysnbca Mpu B3aUMOJICUCTBUU TEJ.

11. [IpeoOGpa3zoBaHust SHEPTUU TTPU B3aUMOJEHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCA IPU HEYIPYTOM B3aUMOJICHCTBUHU.

13. CoxpaHeHre UMIyJIbca MPH aOCOTIOTHO YIIPYTrOM B3arMOICHCTBHH.

14. HaGnrogeHne peakTUBHOTO ABUKECHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM MaICHUH.

16. CoxpaHEHUE MEXAHUYECKON SHEPTUM NIPU JIBUKEHHUU TEJA MOJT IEUCTBUEM
PY>KHUHBI.

Jlabopamopnuie pabomul u onvimol.



1. KoHcTpynpoBanue TpakTa AJjis pa3roHa U JAJIBHEHIIEr0 PaBHOMEPHOIO
JNBWKECHUS IAPUKA WA TEIIECKKH.

2. OmnpenesieHUE CpeHEM CKOPOCTH CKOJBXKEHUSI OpyCKa WU JBUKEHUS
HIapUKa 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpenenieHNe YCKOPEHHUs Tejla NPU PAaBHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM MpPH PABHOYCKOPEHHOM JIBMDKEHUU 0O€3
HAYaJIbHOM CKOPOCTHM IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccienoBaHue 3aBUCUMOCTH CWJIbI TPEHHS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

7. Ompenenenne ko3P puimeHTa TPEHHs CKOJIbKECHHUS.

8. OmnpezneneHue KECTKOCTH MPYKUHBI.

9. OmpeneneHue padOThl CUIIbI TPEHUS TPU PABHOMEPHOM JIBUXKEHUU TeJA IO
TOPU30HTAJILHON ITOBEPXHOCTH.

10. Onpenenienre padOThl CWJIBl  YNPYroCTH TMpU MNOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEIMOABMKHOTO U MOBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHBI.

KonebarenbHoe npuxkeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: IEPUO/I,
4acTOTa, aMIUINTy1a. MaTteMaTHn4ecKui U NPYKMHHBIM MasTHUKU. [IpeBpaienne
DHEPTUU TIPH KOJIeOATETHHOM JIBHXKCHHH.

3aryxatouue  koneOanus.  BwiHyxkzaeHnsle — kojebanus.  Pe3zonanc.
Mexanunueckne BoOJHBI. (CBOMCTBA MEXAaHWYECKUMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBIL. J[MMHA BOJHBI © CKOPOCTh €€ PacnpoOCTPAHEHHS.
Mexannueckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue kojieO0aHMM TEJI MOJ AECUCTBUEM CHJIBI TSKECTU U CHIIBI
YIIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenue BoIHYXICHHBIX KOJIEOAaHUM U pe30HaHCA.
Pacnpoctpanenue npo101bHBIX U MONEPEYHBbIX BOJH (Ha MOJIEIN).
HaGnronenue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

JIaﬁopamoprle pabomul u onvimeol.
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1. OmpeneneHne dYacTOThl M TepHoJia KojeOaHW MaTeMaTU4ecKOoro
MasTHHUKA.

2. Ompepenenuie 4acTOThI M IEPUOJIA KOJIEOAHUM MPY>KMHHOTO MasITHUKA.

3. HccnemoBanue 3aBUCUMOCTH Teproia KoueOaHUIl MOABEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTHU.
4. VccnenoBaHnue 3aBUCHUMOCTH MEeproa KOaeOaHU PYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOoJeOaHUN I'py3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OMNbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojeOaHwmii
NPYKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. Di1eKTpOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkana »leKTpOMarHuUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. V3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIBHOTO

TenedoHa.

Pa3gen 11. CBeToBBI€ ABJICHHUS.

JlyueBas  mogmenb  ceera.  Mcrounuku — cBera.  IIpsamonuHeirinoe
pacnpoctpaneHue cBera. 3atMeHusa ConnHua u JIlynsl. Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesomieHus cBeta. [loaHoe BHYTpeHHEE
oTpaxkeHue cBeTa. lMcrnonb3oBaHWE TIOJHOTO BHYTPEHHETO OTpPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

JInnza. Xop myuedt B mua3ze. OnTudeckas cuctema ¢oToarmapaTra, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKocTh U 1adbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. CroxkeHue
CHEKTpalbHBIX I[BETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

1. IIpsMonmnHENHOE pacupOCTPAaHEHHUE CBETA.

2. OTpaxkeHue cBeTa.

3. [lonyuenue n300pa>keHUil B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.



[Ipenomiienue cpera.

Onruueckuii CBETOBO.

Xox ydeid B coOuparonieil JinHs3e.

XO0J Iy4yelr B pacCEenBAIOIIEH JINH3E.

[Tomyuenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Tpunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.
10. Mopenb riasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.
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12. [lomyuenue Oeoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHUsI CBETOBOIO Jiydya OT yIJia

NaJCHUs.

2. W3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHUSI CBETOBOIO JIyda OT yriia
I1JICHUS] HA TPAHULE «BO3LyX—CTEKIION.

4. Tlomydenue n3o0paxeHHI ¢ MOMOIIbIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHMS M ONTUYECKON CUIJIbI cOOMparolen
JIVH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITH IO BOCHPUSATHIO IIBETA MPEAMETOB IMPHU UX HAOIIOJACHHUH 4Yepes
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u muranerapuas mojens atoma. Monens aroma bopa.
Hcnyckanue u noryomeHue ceeta aroMoM. KBaHThl. JInHeYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHUE aTOMHOTO
saapa. Hykinonnas wMozens aromHoro snupa. HMsoronsl. PaanoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIEP.

SAnepHble peakuu. 3aKOHBI COXpPAHEHHUs 3aps0BOIO MU MacCOBOTO YHCEIL.
DHeprus CBsI3U aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. crounuku sHeprun CosHIa U 3BE3 L.

SAnepnas sHepreruka. JleMCTBHUS paguOaKTUBHBIX HW3JIYYEHHW HaA YKUBBIC
OpPTaHHU3MBI.

Hemoncmpayuu.

CnexTpbl U3Ty4eHUS U MOTJIONIEHNUS.

CnekTpsl pa3auyHbIX Ta30B.

CnekTp Bogopoa.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3ZUPYIOUTUX U3ITYUEHUH.

Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOLYKTOB.

A T o



Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIIIONIHBIX M TUHEHYATHIX CIICKTPOB U3ITyUeHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHUE DHEPTUM YACTHUIIBI MO TOPMO3HOMY

nyTtu (1o poTorpadusim).

3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIHLHO-00001IIAKO AT MOTYJIb.

[ToBTOpHTENTEHO-0000MIAOIINIA MOTYJIb MPEAHA3HAYEH IS CHCTEMaTH3alluN
¥ 0000IIEeHNS TTPEAMETHOTO COACPIKAHUS U OTBITA ICITEILHOCTH, MPUOOPETEHHOTO
Ipy M3YYCHUH BCEro Kypca (U3MKH, a TakKe I MOATOTOBKM K OCHOBHOMY
roCcyJapCTBEHHOMY 3K3aMeHY MO (U3HKe IJisi 00ydarolMXcs, BBIOPABIIUX ATOT
y4eOHBIN TIPEeIMET.

[Tpy M3y4eHUM JAHHOTO MOJIYJIS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
JESATETHPHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBACTCS JOCTIIKEHUE MPEAMETHBIX U
METANpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAYYHass TPAaMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB HCCIEAOBAHUS
SIBIICHUI TIPUPOJABI W TEXHHWKH, OBJIAJICHUE YMEHHUSIMH OOBACHATH (DU3HUECKHE
SBJICHHSI, TIPUMEHSS TIOJIyYCHHBIC 3HAHWS, peIIaTh 3a7adyd, B TOM YHUCIIEC
KauyeCTBEHHBIC U KCIIEPUMEHTATHHBIC.

[TpuHIIMTIHATBHO NEITEILHOCTHBIN XapaKTep JaHHOTO pa3/ieia peain3yercs 3a
CYET TOTO, YTO OOYUAIOIIUECS BBIMOIHSIIOT 3a/I1aHUS, B KOTOPBIX MM MPEIIaraeTcs:

HAa OCHOBE IIOJIYUYCHHBIX 3HAHUN pacro3HaBaTh M HAyYHO OOBSICHATH
bu3rUecKue ABICHUS B OKPYIKAIOIICH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HUCCICIOBAaHUS (PU3HMUECKUX SIBIICHUH, B TOM
YUCIIE JIJIS1 IPOBEPKH TUIIOTE3 U MOJIYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSTH, HAyYHBIC OCHOBBI HamOoJee BaKHBIX JOCTIIKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMeEp, TPAKTUISCKOTO UCIIOIh30BaHUS PA3IMYHBIX HICTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAIICHHS M COXPAHCHHS BCEX M3BECTHBIX BHUJIOB
OHEPTUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUsl HAIpPaBIECHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.
B pesynbTare uzydyeHus Gu3MKu Ha YpPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs
y oOyuwatomerocs OyayT chOpMHpPOBAaHBI JHYHOCTHBIE, MeTanmpeaMeTHbIe W
npeaMeTHbIe Pe3yJIbTaThl OCBOCHUS 00YUYAIOIIUMHUCS C 33JIEPKKOM MCUXUIECKOTO
pazButust AOOII OOO nmna obyuaromuxcst ¢ 3IIP (BapuaHT 7) COOTBETCTBYIOT
dI'OC OOO ¢ yuyetoMm ux 0coObIX 00pa3oBaTEIbLHBIX MOTPEOHOCTEH.
[Ipy  TpOEKTUpPOBAaHMM  IUTAHUPYEMBIX  PE3yJIbTaTOB  PEaTU3yeTCs
WHINBUIYATbHO- MU (EpeHIIMPOBAHHBIM TOAXO0 KaK OJWH M3 BEAYIIUX B
nporecce oopazoBanus oOyuaromuxcs ¢ 3I1P.
[Ipy OpOEKTUPOBAHUM IJIAHUPYEMBIX MPEAMETHBIX PE3YyJIbTATOB IO
OTZIETBHBIM MpEeIMETaM HEOOXOAUMO YUYUTHIBaTh 0COOBIE 00pa3oBaTENIbHbBIC
NOTPEeOHOCTH U BO3MOKHOCTH oOy4varoniuxcs ¢ 3I1P.
[Tnanupyembie pe3ynbTaThl ocBoeHUs: oOyvaromumucs ¢ 3[IP AOOIT OO0
JOTIOJHSIOTCS pe3yibTaTamu ocBoenust [1IKP:
1) pe3yibTaTaMu JOCTHXKEHHS KX IbIM 00ydaromumMces chopMUpOBaHHOE
KOHKPETHBIX Ka4eCTB JIMYHOCTH C YUYETOM COIMOKYIBTYPHBIX HOPM U TIPABUII,
KU3HCHHBIX KOMIICTCHIIMM, CTOCOOHOCTH K COIMAIbHOM ajanTaluu B
oOmiectBe, B TOM 4YHcCle: CHOPMUPOBAHHOCTh COLMAIBHO 3HAYMMBbIX
JUYHOCTHBIX  KAayecTB, BKJIIOYas I[IEHHOCTHO-CMBICJIOBBIE  YCTAaHOBKH,
OTpaXkarollle TPAXJAHCKUE MO3UIHMH C YYETOM MOPATIbHO-HPABCTBEHHBIX
HOPM U IIPABUJI; PABOCO3HAHKE, BKIIIOYAsi TOTOBHOCTh K COOJIIOJIEHUIO MPaB U
oOs;3aHHOCTEl  TpaxknaHuHa  Poccuiickoit  ®Dexpepanuu;  colUalbHbIE
KOMIIETCHIIUM, BKJIIOYasi, CIOCOOHOCTh K  OCO3HAaHUIO  POCCHUHUCKOU
UJCHTUYHOCTH B TMOJMKYJIBTYPHOM COLIMYME, 3HAYUMOCTh PACIIUPEHUS
COIMAIBHBIX KOHTAKTOB, PAa3BUTHS MEKIUYHOCTHBIX OTHOIICHUH TpHU
COONIOJICHNN COIMATIBbHBIX HOPM, TPABWI TOBEICHUSA, poJieh u (opMm
B3aMOJICUCTBUS B COIIMYME;
c(OpMUPOBAHHOCTh MOTHBALlMM K KA4ECTBEHHOMY OOpa30BaHUIO U
LeJIeHAPaBICHHON TO3HABATEIbHON AESITENbHOCTH;
OCBOEHHE COLUAIBHBIX HOPM, PABUJI OBEACHUS, poJieil U POpM COIMAIBHOM
KU3HH B TPYIIAX M COOOIIECTBAX, BKJIIOYAsh B3pPOCIBIE M COIUAJbHBIC
COO0O0IIIeCTBa;
CIIOCOOHOCTH MOBBIIIATE YPOBEHb  CBOEH KOMIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JCATEIBHOCTh, B TOM YHCIC YMEHHE YYHUTBCS Y JPYTUX
JIIOJICH;



dbopMHpoBaHWE YMEHHI MPOAYKTUBHOM KOMMYHHUKAIIMM CO CBEPCTHHUKAMHU,
JEeTbMHM  CTapuIero M  MJAAUIEr0  BO3pacra, B3pOCIHBIMM B XOJE
0o0pa3oBaTenbHOM, OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-UCCIIEI0BATEIIbCKOMH,
TBOPYECKOU U IPYTUX BUIOB JEATEIbHOCTH;

CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO CUTYALMIO, OLIEHUBATH MPOUCXOISIINE
U3MEHEHUS] M HX TMOCHeACTBUs; (OpMYIUpOBaTh U OIEHUBATH PHUCKH,
dbopMHpOBaTh OMbBIT, YMETh HAXOAWTHh IIO3UTHUBHOE B MPOU3OIIEALIEH
CUTYaIMH; OBITh TOTOBBIM JIEMCTBOBAaTh B OTCYTCTBUE FApAHTHUN yCIexa;
criocoOHOCTh oOydaromuxcs ¢ 3[IP k oco3Hanuio cBoux AehUIIUTOB (B
pEYeBOM, JBUIaTE€IbHOM, KOMMYHUKAaTUBHOM, BOJICBOM pa3BUTHH) H
MPOSIBJIEHUE CTPEMJICHHS K UX MTPEOIOJICHHUIO;

CIIOCOOHOCTh K CaMOPA3BUTHIO U JIMYHOCTHOMY CaMOOMPEIEICHUIO, YMEHUE
CTaBUTh JOCTHKUMBbIE LIEIH U CTPOUTH PEajIbHbIE )KU3HEHHBIE IIJIaHBI.
3HAaYMMBIM JIMYHOCTHBIM Ppe3yabTatoM ocBoeHuss AOOII OOO s
o0yuaromuxcs ¢ 3IIP, orpaxaronum pe3yJIbTaTbl OCBOCHUS KOPPEKLIMOHHBIX
KypcoB u [IporpamMmbl BociuTaHusl, SIBISETCS:

c(hOpMHPOBAHHOCTh COLIMAJIBHBIX (’KM3HEHHBIX ) KOMIETEHIIUH,
HEOOXOJMMBIX JJIi  PELICHHs] MPAKTHKO-OPUEHTUPOBAHHBIX 337a4 U
o0ecrevynBaroMX CTaHOBJIICHHE COLHUAIbHBIX OTHOIICHUH OOYyYarolmuxcs C
3I1P B pa3nuyHbIX cpefax, 00ecleynuBaOIINX aIaNTalui0 00YyYarolerocs ¢
311P K U3MEHAOIMMCS YCIOBUSAM COLUMAIBHOW U IIPUPOIHOMN CPENbL;

2) pe3yJbTaTAMU  OBJIAJCHUSI  YHHUBEPCAJIbHBIMH  y4eOHBIMH
AEeCTBUSIMM, B TOM YHCJE: CaMOCTOATEIbHbIM MOTUBHUPOBAHHBIM
oIpeziesIeHUEM LieNIu 00pa30BaHus, 3a/1a4

coOCTBeHHOM y4eOHOM U MO3HABATEIbHOM 1€ATeNbHOCTH;

IUTAHUPOBAHUEM NYTEH AOCTUXKEHUs 1ieiel, Bbioopa Hanboee 3 (HEeKTUBHBIX
Croco0OB peleHus1 y4yeOHBIX, MO3HABaTEIbHBIX M 3a7ad, a TaKXkKe 3aaad
COLMAIBHOM ITPAKTUKHU;

CaMOCTOSTENIbHBIM COOTHECEHHUEM COOCTBEHHBIX JCUCTBUH C IJIAHUPYEMBIMU
pe3yibTaTaMu, OCYLIECTBICHUEM CAMOKOHTPOJISI U CAMOOLIEHKH COOCTBEHHOM
NEeATENbHOCTH W JEATEIbHOCTH JPYruX OOydaloIlluxcsi B Ipolecce
JOCTHKECHHSI PE3yJbTaTa, OMpPENEICHUEM CIOCOOOB JIEHCTBHII B pamKax
NPEAJIOKCHHBIX ~ YCIIOBUW W TpeOOBaHW, TPUHITHEM PEIICHUA U
OCYIIECTBJICHUS OCO3HAaHHOTO BbHIOOpPa B Y4YeOHOM U MO3HABATEIbHOU
NEeSATENbHOCTH; KOPPEKTUPOBAHMEM COOCTBEHHBIX JEUCTBUH C Y4YETOM
U3MEHSIOLIEHCS CHUTyallud; OLICHUBAHUEM MPABWIBHOCTU BBINOJHEHUS
y4eOHOM 3a7a491, COOCTBEHHBIX BO3MOXKHOCTEH €€ pelieHus;

IUTAHUPOBAHUEM U PETYJISILUEN COOCTBEHHON AESITENbHOCTH;



YMEHHEM HCIOJIb30BaTh CMBICIOBOE YTCHHUE JJIsl U3BJICUEHUS, 00OOLIECHUS U
cUCTeMaTHh3aluu MH(POPMAlMU M3 OJAHOIO WM HECKOJIBKHX HCTOYHUKOB C
Y4E€TOM TIOCTABJICHHBIX LEJEH, ISl pelieHus Y4eOHBbIX M IMO3HaBATEJIbHbIX
3az1ag;
YMEHHEM ONpENeNiATh MOHATHS, CcO37aBaTh OOOOIIEHHS, YCTaHABIUBATh
aHaJIOTUH, KJIacCU(UUUPOBATh, CAMOCTOATEIBHO BBIOMpaThb OCHOBAaHUS MU
KpUTEpPUHU JUIsl KiacCU(PUKALMK, YCTAHABIMBATH HMPUYUHHO-CIIEICTBEHHbIC
CBSI3U, OCYIIECTBIATH JIOTMYECKOE PACCYKICHHUE, JAENIaTh YMO3AKIIOUECHUS
(MHIYKTUBHBIC, AETyKTUBHBIC U MO aHAJIOTHH), (POPMYJIUPOBATH BHIBObI;
CO3/1aHHEM, IPUMEHEHUEM U NpeoOpa30BaHUEM 3HAKOB M CUMBOJIOB, MOJIEJIEH
Y CXEM JJIsl pEeLeHUs] YUEOHBIX U IIO3HABATENbHBIX 3a/1a4;
opraHuzanuel y4eOHOro COTpyJHHUYECTBA U COBMECTHOW JI€ATENbHOCTH C
neJarorudeckuM pabOTHUKOM U CBEPCTHUKAMU; OCYILIECTBICHUEM YUEOHOU U
BHEYPOYHOU IEATEIBHOCTH UHAMBUIYAJIBHO U B IPYIIIIE;
COOJIOZICHUEM PEYEeBOr0 3THUKETa, B TOM 4YHCIE pealn3alnus TpeOOBaHUU K
KyJbType OOIIEHHS C YYETOM KOMMYHHUKAaTMBHOM CHUTyallud U pEYEBBIX
MIapTHEPOB;
WCIIOJIb30BaHUEM PEUYEBBIX CPEACTB B COOTBETCTBUH C 3a7a4€il KOMMYHUKALUN
JUTS BBIPA)KEHUS! CBOMX UYBCTB, MBICIICH U MOTPEOHOCTEH;
aKTUBHBIM y4yacTMeM B jAuajore (HOJWIOre) IMpuH HHULIMUPOBAHUU
COOCTBEHHBIX  BBICKA3bIBAHMM,  apryMeHTalUd W  JOKa3aTeJIbCTBE
COOCTBEHHOT'O MHCHHS;
CaMOCTOSITENIbHBIM ~ pa3pelIeHNeM KOH(DIUKTHBIX CHUTyallMii Ha OCHOBE
COIJIACOBaHUsl MO3MLIMH W  ydeTa MHTEpecoB;  (POpPMyIHMpOBaHUEM,
apryMeHTaluel 1 OTCTauBaHUEM COOCTBEHHOTO MHEHMS,;
pacro3HaBaHUEM HeBepOaIbHBIX CPEACTB oOueHus, YMEHHEM
IPOrHO3UPOBATh BO3MOKHbIE KOH(PJIUKTHBIE CUTYyalluH, CMSTYas KOH(JIUKTHI,
BJIAJICHUEM YCTHOM M NUCbMEHHOW pPEUYbl0, MOHOJIOTMYECKOM KOHTEKCTHOM
peublo; UCII0JIb30BaHUEM MH(POPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;
JKOJIOTMYECKAM MBIIUIEHUEM, €Tr0 NPUMEHEHHEM B I[I03HABATEIIbHOW,
KOMMYHHUKAaTHBHOW,  COIMAJIBHON  MpakTUKe ©  MpodeccCHoHaTbHOM
OpMEHTALINH;
3) AOCTHKEHMSIMH  IUIAHUPYEMBIX  INPeIMETHbIX  pe3yJabTaToB
o0pa3oBaHMsi U pe3yJIbTATOB KOPPEKUHOHHO-PA3BUBAIOIIUX KYpPCOB I10
IIporpammMe KOppeKUMOHHOM PadOTHI, B TOM YHCJIe:
OCBOEHHEM B XOJI€ U3YUYCHHS YUEOHBIX NMPEAMETOB YMEHUH, CrIeHU(UIECKUX AJIs
JaHHOM NpeaMeTHOW o00JacTH, BHUJOB JIEATEIBHOCTH MO IOJYYEHHUIO HOBOTO



3HaHUA B paMKax y4eOHOro IMpeaMera, ero mpeoOpa3oBaHUIO U MPUMEHEHHIO B
y4€OHBIX, y4€OHO-IIPOEKTHBIX U COLIMATIbHO- IPOEKTHBIX CUTYaLUsX;
dbopMHpOBaHMEM W PA3BUTHEM HAYYHOTO THUIMA MBIIUICHHUS, HAayYHBIX
IPEICTABICHUA O KIIOUEBBIX TEOPUSAX, TUIAX M BUJAX OTHOLUEHUM, BIIAJICHUE
HAy4YHOH TEPMHHOJIOTUEN, KIIFOUEBBIMU MTOHATUSAMHU, METOIAMH U IPUEMAMU;
OCBOGHMEM MEXKIUCHMIUIMHAPHBIX Yy4eOHbIX mporpamm: "®opMupoBaHue
yHUBEpCaIbHbIX y4eOHbIX neictBuil", "®opmupoBanue MKT-xkomneTeHTHOCTH
oOyuatomuxcs",  "OCHOBBI ~ y4€OHO-HUCCIIEIOBATEILCKOM W TMPOEKTHOMU
NesATeNbHOCTH'"; yUeOHBIX MPOrpamMM Mo npeaMeraM yueOHOro IUIaHa;
IPUMEHEHUEM Pa3IMYHbIX CIOCOOOB MOKCKA (B CIIPABOYHBIX HCTOYHUKAX U B CETU
HNurepner), oOpaboTku u Tiepenadyd  HUHPOpMAIMM B COOTBETCTBUU C
KOMMYHUKATUBHBIMM M TO3HAaBaTEIbHBIMM 33Ja4aMH, B TOM 4YHUCJE MpU
NOJATOTOBKE MPE3EHTAUMM AJI1 YCTHBIX OTBETOB (HAIPUMED, BBICTYIUIICHUH ).

INPEAMETHBIE PE3YJIBTATDBI

K xonity oOydenus B 7 Kjiacce npeMeTHbIE pe3yJabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e WCIIONB30BAaTh TOHATHSA: (U3HYECKHE H  XUMHUYCCKHE  SBJICHUS,
HaOMIOIeHNE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NIECKUX
BEITMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOE JIBKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAeKTOpHUs, paBHOACHCTBYOIIAs
cuna, gaedopmanus  (ympyras,  IUlaCTHYECKas),  HEBECOMOCTb,
COOOMIAIOUINECS COCYBI;

e pasnuyarh sBIeHUS (MuQQy3us, TEMIOBOE IBIKCHHUE YACTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBHIO
BpaIleHus, epeaava JaBaeHus TBEPABIMU TEIAMH, KUIKOCTIMHU U ra3amH,
atMoc(epHOe [aBJCHHE, IUJIaBaHWE TEJ, MPEBpAIICHUS MEXaHUYECKOU
DHEPTUH) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacmo3HaBaTh TMPOSIBICHHEC W3YYEHHBIX (U3MYECKUX SBICHUW B
OKpY’XarollleM MHpPE, B TOM YHCIe (PU3UUYECKUE SIBICHUS B MPHUPOJE:
IPUMEPHI JBWKCHUS C PA3IUYHBIMH CKOPOCTSIMU B JKHBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIIHSHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpraHW3M, ITUIaBaHHUE PBIO, pbIYaru B
TEJIe YeNIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 33a/auy B YUeOHYIO,
BBIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUECCKUX SBICHHM;



OMHCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
bu3nueckue BeIMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEJIHSISI CKOPOCTb, CHJIa YNPYTOCTH, CUJIAa TSAKECTH, BEC TeJa,
cuJjia TpeHusl, JaBiaeHue (TBEPAOTO TeMa, )KUJKOCTH, Ta3a), BRITAIKUBAIOIIAS
cuila, MeXaHW4eckas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO PUIIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIIMAJIbHASL DHEpPrusi), IMpPH OMNUCAHUU TMPABWIHHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCIIOJIb3YEMbIX BEJIUYUH, UX 0003HAUYCHUS U €TUHUILIBI
bu3NYeCKNX BENWYMUH, HAXOAWTHh (OPMYJIBbI, CBS3BIBAIOIINE JTAHHYIO
bu3MYECKy0 BEJIMYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
UCIIONB3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUiIO paBHOBecHs pbrdara (0J10ka),
«30J10TO€ TPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruu, MNpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMUCHIBATh €70 MATEMATHYECKOE BhIPaKEHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MMPOTIECCHI M CBOMCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE CHUTyaluld MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE u3 1-2
JIOTUYECKHUX II1aroB ¢ Omopod Ha 1-2 M3y4eHHBIX CBOMCTBA (YU3NUYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCMOJB3Yys 3aKOHBl H
dbopMyIbl, CBs3BIBarONINE (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHAIIM3a
YCIJIOBHS 33/1a4y 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUUECKUE
BEJIMYMHBI B (DOPMYJbl UM MPOBOAUTH PaCU€Thl, HaXOAUTh CIPABOYHbBIC
JaHHbIE, HEOOXOIUMBIC JJIS PEIICHUS 3a/a4, OLIEHUBATh PEATUCTUUYHOCTD
MOJIYYCHHOU (PU3NYIECKON BETUIHHBL;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU TOMOIIU
(bU3UYECKUX METO/IOB, B OTMCAHUM MCCJICAOBAHUS BBIICIISATH IPOBEPSEMOE
npeAnoioxkeHue (TUMoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3yabTar, HaXOAUTh ONIMOKM B XOJI€ OIbITA, JeiaTh BBIBOJBI IO €ro
pe3yJibTaram;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3HYECKUX SBICHUM WIU
bu3UYECKUX CBOUCTB TeJ: (HOPMYIUPOBATh MPOBEPSEMbIC TIPEATIONOKEHUS,
coOMpaTh YCTAHOBKY M3 MPEAJIOAKEHHOIO0 000PYAOBaHUS, 3aMUCHIBATH X0/
ombITa U (OPMYITUPOBATH BHIBOIHI,

BBIMIOJIHATh MPSIMBbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAacCChl Tela,
00bEMa, CHUIIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U



u(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUYUHBI OT
JIPYTOM C HWCIOIB30BAHUEM TMPSMBIX H3MEPEHUN (3aBHCHUMOCTH ITyTH
PaBHOMEPHO JABUKYIIETOCS TEIa OT BPEMEHU JIBIXKCHHUSI TENa, CHITBI TPEHUS
CKOJIBKEHHUSI OT Beca Tella, KauecTBa OOpabOTKH TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIN COMPUKOCHOBEHHSI TEIl, CHUJIBI
YOPYTOCTH OT YUIMHCHHS TPYKUHBI, BBITAIKUBAIOIICH CHIIBI OT 00BhEMa
NOTPYKEHHOW YacTH TeJla M OT IJIOTHOCTH KHUIAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IJIaBaHUsl TeJ, YCJIOBUU paBHOBeCHs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM  Y4YE€OHOTO UCCIENOBaHUs, CcOOUpaThb YCTAaHOBKY U
BBHITIOJTHATh W3MEPCHHsI, CICAys NPEITOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl TMOJTYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUIE
MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIeIOBAaHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (DU3UYCCKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHHSI CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAIKWBAIONIAS CHJIA, JCHCTBYIOIAs Ha TMOTPYXEHHOE B
KUIAKOCTh  TeNo, KOIDQPUIMEHT TMOJE3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CICAysS TPEII0KCHHOH WHCTPYKIIMW: TIPU BBIMOJTHCHUU
U3MEpPCHUI COOMpaTh DJKCIEPUMEHTAIBHYI) YCTAaHOBKY M BBIYUCIIATH
3HAYEHNE UCKOMOU BEJTUYHHBL;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIIMAIBI JCHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBWKHBIN ¥ HETIOIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
MOAIIUITHAKKN, YCTPOHCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXO0IUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTH  MpPUMEPHl  (HAXOIWTh  HWH(OpMAIMIO O  IpHMEpax)
MPAKTUYECKOTO HCIIOIB30BaHMs (U3MYECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HH JIJIs1 obecriedeHnst 0€30MacHOCTH Mpu oOpaIreHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS M COOTIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpee;



OCYIIECTBIISATh OTOOp HMCTOYHHKOB wWHQopManuu B HMHTepHeTe B
COOTBETCTBHUH C 3aJ]aHHBIM MTOMCKOBBIM 3aIPOCOM, HAa OCHOBE UMEIOIITIXCS
3HaHUH © TyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIIATH
UHPOPMAITUIO, KOTOpas SIBISCTCS NPOTHBOPCYMBON WM MOMKET OBITh
HEJI0CTOBEPHOM;

WCTIOJB30BaTh MPH BBHIMOJHCHUN YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJISIPHYIO
JauTepaTypy (PU3MUECKOro COACPIKaHUs, CIIPABOYHbIC MATEPHUAJIbI, PECYPChI
cetu MuTepHer, BIaneTh NpPUEMAMH KOHCIICKTHPOBAaHUSA TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE MUCHbMEHHBIC M YCTHBIC COOOINCHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaNnu (HU3MIECKOrO COACPKAHHS, B TOM
quclie MyOJIMYHO JieJaTh KpaTKUEe COOOIICHHMS O pe3yJibTaTaX MPOCKTOB MM
y4eOHBIX HCCIICIOBAHUM, MTPH 3TOM T'PAMOTHO HCITOJIb30BAaTh W3yYCHHBIH
NOHATHWHBIA anmapaT Kypca (H3WKH, COMPOBOXKIATh BBICTYIUICHHE
IIPE3EHTALUEN;

IpU BBHITIOJTHEHUH YYE€OHBIX TPOCKTOB M HWCCIEIOBAHHUHA pacTpeesiaTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHUU C IOCTABJICHHBIMHU 3aJladaMH,
CJICIUTh 32 BBINIOJHEHUEM IUIaHA JICHCTBHM, aJeKBaTHO OIICHUBATH
COOCTBEHHBI  BKJIaJ B  JEATCIBHOCTh  TPYNINbBI,  BBICTPAaWBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsI MHCHUE OKPYKAFOIIIHX.

K xonmy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUM:

MCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTANIUUECKUE U
aMop¢HbIe Teja, HACHIIIEHHBIH W HEHACBIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSsSI DSHEprusi, TEIUIOBOM JBUrarelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi]l, INEKTPUUECKOE MOJIe, TPOBOJIHUKU
U JTUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
paznnuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M C)KaTHe, Teruionepesaada,
TEIJIOBOE PaBHOBECHE, CMaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, HUCIIAPCHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTa/uIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Temionepeaaya (TeTI0NPOBOHOCTD, KOHBEKIIHS, U3IIy4YEHUE),
AJIEKTPU3AIUs TEJl, B3aUMOJICHCTBUE 3apsIIOB, JNCHUCTBUS AJIECKTPUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBHE MArHUTOB, JICHCTBUE
MarHMTHOTO IMOJIsl Ha TMPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAST UHIYKIIHS )
M0 ONUCAHWID MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SBICHUC;

pacrio3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHHM B
OKpYy’XKalollleM MHUpE, B TOM 4Yucle (u3nueckue SBJICHUS B IPHUPOJIE:



MOBEPXHOCTHOE HATSHXKEHHWE U KalWUIApHbIE SBJIEHUS B MPUPOE,
KpUCTa/Ibl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHEra, AIEKTPUUECKUE
ABIIEHUSI B aTMoc(epe, 3IEeKTPUUIECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noJie 3emiiu, Apei @ MoIoCcoB, pojIb MArHUTHOTO MOJIS JUIS J)KU3HU Ha 3eMile,
MOJIAPHOE CHUSHHME, TPU ITOM TNEPEBOJUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUIA;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TNl U (U3NYECKUE SBICHHS, UCIONIb3YS
¢usnyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJINYECTBO
TEIJIOTHI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIUloTa
IUTaBJICHUS], yJelbHas TeIyioTa NapooOpa3oBaHMs, yJelbHas TEIoTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT TNOJIE3HOTO JEWCTBHS TEIIOBOM
MaIIMHbI, OTHOCUTEbHAS BIAXKHOCTh BO3/1yXa, SJIEKTPUUYECKUH 3apsl, CUila
TOKa, DJIEKTPUYECKOE HANpsDKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
y/eJIbHOE CONPOTHUBIICHUE BEIIECTBA, pad0Ta U MOILIHOCTH AJIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCTIOJIb3YEMBIX BEJTMYMH, 0003HAYCHUS U €IUHUIIBI (PU3NUIECKUX BETUYHH,
HaXoAUTh (POPMYJIbI, CBSA3BIBAIOLIME JAHHYIO (DU3MUYECKYIO BEIMUYUHY C
IPYTUMHU BEJIMYUHAMH, CTPOUTh TpadUKud H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYHH;

XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJEKYJSIPHO-KUHETHUYECKOW TEOPUU
CTPOEHHs BEIIECTBA, MPHUHIMI CYNEPHNO3ULUN I0JE€N (HA KaYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa JJisl yyacTKa Ieu, 3aKOH
Jlxxoyns—JIeHnua, 3akOH COXpaHEHUs! SHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;
OOBSACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
IaroB ¢ omnopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHUH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3ajadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBl U
dbopMyIbl, CBs3BIBaIONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAlIM3a
yCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [UIsl pELIeHHs 3aJadyd, BBIOMpATh 3aKOHBI MU (POPMYJIBI,
HEOOXOJUMbIE il €€ pelIeHHs, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
IOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;



pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU OMOIIU
(bu3MYEeCKUX METOOB, HCIOJIb3ysl OMHCAHUE HCCIEOBAHUSA, BbBIACIATDH
MPOBEpSEMOE TPEANOJIOKEHNE, OIICHWBATh TIPABWIBHOCTh TOPSJIKA
MIPOBEICHUS UCCIICIOBAHUS, I€TIaTh BEIBOIBL;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SBICHUA WU
bu3HUecKuX CBOMCTB Tel (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT LBETa H3Iydaromiedl (MOrJIONIaroIei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMIIEPATyphl KUIKOCTH U
wiomaan €€ TOBEPXHOCTH, OJJIKTpHU3aIUMs TEl U B3aUMOJCHCTBUE
IIEKTPUUECKUX  3aps/ioB, B3aUMOJIEUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alMsl MarHUTHBIX TIOJIGW ITOCTOSIHHBIX MAarHUTOB, JECUCTBUS
MarHUTHOTO TIOJISi HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (HopMyIupoBaTh
POBEPSAEMbIC MPEOJIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJIONKEHHOTO
000pyI0BaHUsl, OMKUCHIBATH XO/1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJTHATH MIPSAMBIC U3MEPECHHSI TEMITEPaTypPbl, OTHOCHTEILHOHN BIAKHOCTH
BO3/lyXa, CHUJBI TOKA, HAMPSHKEHUS C WCIOJIh30BAHUEM AaHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3WYECKUX BEIIMYWH, CPAaBHUBATH PE3yJIbTATHI
U3MEpPEHUI ¢ y4€TOM 3aJIaHHOM aOCOTIOTHON MOTPEIIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUYUHBI OT
IPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  HM3MEpEHUU  (3aBUCUMOCTH
COTIPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TIOTEPEYHOTO
CEYCHHS U YCIBHOTO COMPOTHUBIICHUS BEIECTBA MPOBOJHUKA, CUITBI TOKA,
UAYIIEr0 uepe3 TMPOBOAHMK, OT HANpsDKEHHs Ha  [POBOJIHUKE,
UCCJIEIOBAHUE TIOCJEOBATENIBHOIO U  MapaUIebHOTO  COEAMHEHUUN
IPOBOJHUKOB): ITUIAHUPOBATh WCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CIeAys NPENTOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl MOJIYYSCHHOM 3aBUCUMOCTH B BUE TaOIHI] U TPaPUKOB, AeIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHNUS,

MIPOBOJUTh KOCBEHHBIC HW3MEPCHHSI (PU3NUECKHX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJENysl MPEJI0KEHHON HHCTPYKIIMH, U
BBIYHCIIATH 3HAUCHNE BEIIMYNHEI;

coOJr01aTh NMpaBUiia TEXHUKHA O€30MaCHOCTH MPHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONMUCAHUs (B TOM UHUCIIE: CUCTEMA



OTOIUIEHHUS IOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEPMETP, BOJILTMETD,
CUETUMK IJIEKTPUYECKOM DSHEPIUH, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsl), JJIEKTPUYECKHUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3ySl 3HAHMUA O CBOMCTBax (PM3MUYECKUX SIBJICHUN M HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUUYECKUE YCTPOWCTBA M H3MEPUTEIIbHbIE
npUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHErO CropaHus,
IIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbI JJIEKTPUUYECKUX LENeu cC
IIOCJIE0BATENbHBIM U MapaJlIeIbHBIM COSJUHEHUEM 3JIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1ETEH;

e IMPUBOAUTH NpUMEpPbl (HAXOAMTH HMHPOPMALMIO O  MpUMEpax)
IPAaKTHYECKOT0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU N1l obecrieueHust 0€30MacHOCTH Mpu oOparieHnu ¢ nmpudbopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHUS 310POBbs U COOJIIOIEHUS HOPM
AKOJIOTUYECKOT0 MOBEACHUS B OKPY KAIOIIEH Cpee;

e OCYHIECTBIISATh TMOHWCK UWHGOpManuu (U3MUECKOTO COJEp)KaHUs B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M MyTEM CpPaBHEHUS
JIOTIOJIHUTENbHBIX HCTOUHUKOB BBIIEIATh HH(OPMALIHMIO, KOTOpas SIBISETCS
POTUBOPEUYUBOMN UM MOXKET ObITh HEIOCTOBEPHOM;

e HCIOJb30BaTh MPU BBHINOIHEHUU Y4EOHBIX 3aJJaHUN HAYYHO-IOMYJIIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYPCHI
cetu UHTepHer, BnaaeTb NpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE MUCHBMEHHBIE M KpPAaTKUE YCTHBIE COOOLIEHUS,
0000mass uHPOpMALIMI0O W3 HECKOIBKHUX HWCTOYHUKOB (PU3HUUYECKOIO
COJIepKaHusl, B TOM YHCIIe MyOIMYHO NPECTABIATh PE3YJIbTaThl MPOSKTHON
WJIN UCCIIE0BATEIBCKOM AESITENIHOCTH, IPU 3TOM I'PaMOTHO HCI0JIb30BATh
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEN;

e TPHU BBHINOJHEHUU YUYEOHBIX MPOEKTOB U HCCIECIOBAaHUN (PU3NIECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUU C
IOCTaBJICHHBIMU 33JJa4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHHBaTh COOCTBEHHBIA BKJIaJ B
NEeSATENbHOCTh IPYMIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koniy oOyudenus B 9 kijiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTh Y O0YYaIOIIUXCsl YMEHUI:



UCIIONb30BaTh MOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JABMXKEHHS, Aedopmarius
(ympyrasi, NjgacTU4ecKas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TMEPErpy3Kd, HEHTP TSKECTH, aOCONMIOTHO TBEPAOE TEO,
LEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKajIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CHEKTPbl UCITyCKaHUS U MOTIJIOIICHMS, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IEPHAS] SHEPIETHKA;

pa3inyarh SIBJIEHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHENHOE
JBWKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najJieHue TeJl, pABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JBH)KEHUE, KOJIEOATEIbHOE NIBM)KEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPaKCHUE
3BYKa, IMPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasyioKeHHe OeJI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
U3JIyYEHUs) 1O ONMHCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh IMPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpy’KarolieM Mupe (B TOM 4ucie (PU3MYECKHE SIBICHUS B HPUPOAE:
MPUJIUBHI U OTJIMBBI, ABUXKEHUE TUiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBI)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE AECUCTBUE BUIAMMOTIO,
yIbTPaUOIETOBOTO U PEHTIC€HOBCKOTO M3JIYyYE€HHUH, €CTECTBEHHBIM
PaIOaKTUBHBIN (HOH, KOCMUYECKHUE Jy4Yd, PAJAMOAKTHBHOE H3TydCHUE
NPUPOJHBIX MHUHEpAJOB, JIEWCTBUE PAAUMOAKTUBHBIX W3IYYEHUU Ha
OpraHu3M 4eJIOBeKa), MPHU STOM IMEPEBOAUTh MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKHUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DU3UYECKUE SBIICHUS, UCIIONIB3YS
¢dbu3nyecknue BeNUYUHBI (CpElHSAsI W MIHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMelleHHe, MyTb, YrioBas
CKOpPOCTb, CHJIa TPEHUs, CHUJIa YOPYTOCTH, CHJIA TSIKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJIEHUs, BEC TeJa, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTCHIMAIbHAS DHEpPTus Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MMOTEHUHUAJIbBHAS SHEPIrUsl CKATOU



IPYKUHBI, KHHETHYECKAs JHEPT U, [TOJIHASI MEXaHUYECKasl SHEPI UL, IEPHOL
U 4YacToTa KoyeOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTb CBETa, IIOKa3aTellb MPEJIOMJICHUS CpeIbl), MPU OMUCAHUU
NPaBWJIBHO TPAKTOBATh (DM3MUYECKUN CMBICT HCHOJIB3YEMBIX BEIWYHH,
0003HAaUECHUS U €IUHUIBl (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMM,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUYMUH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEPHO3UIHMH CHWJI, NPUHUUI OTHOCHTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MaCCOBOT'0 YHCEI
IOpU SIIEPHBIX PEeakUusax, NPU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3HYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHTyalul IPaKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIBIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB € ONopod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHUH,
(du3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath pacu€THbIE 3a7ja4i (OIMPAOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YsI 3aKOHBI U POPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI: HA
OCHOBE aHAJIN3a YCJIOBHUS 3a]1a4M 3aIIMCHIBATH KPATKOE YCIOBUE, BBIABIATh
HEJIOCTAIOIINE WIN U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE JUISl pEIIEeHUs, MPOBOJAUTH pPACUEThl M  OLIEHHUBATH
PEATNCTUYHOCTD MOJIYYEHHOIO 3HAUYEHUS! (PU3NYECKON BETNUHHBI;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIOJIb3Yys OMHCAHUE HCCIEIOBAaHUSA, BBIACIATH
IIPOBEPAEMOE NPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpsAJKa
IIPOBEICHUSI  UCCIIENOBAaHMs, JEJaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUHN U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUA WIIU
¢uznyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPruM, 3aBUCUMOCTb MEpHoa KOJeOaHWH MpPYKUHHOTO
MasiTHHKa OT MAaccChl Tpy3a U JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTHb OT
aMILUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPaHEHHE CBETA,
pa3nokeHue OeNoro CBeTa B CHEKTP, U3YYEHUE CBOMCTB M300pa)K€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakKeHHsI MpeaMeTa B coOuparomien
JUH3€, HAOJMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITEJIBHO  COOMpaTh yCTaHOBKY M3 M30BITOUHOrO Habopa



000py10BaHus, OMUCHIBATh XOJ1 ONbITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpelHee 3HA4YCHHE W3MEPSIeMON BeIMYUHBI (POKYCHOE pacCTOSHHE
cobuparomield JMH3BI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTEIILHOTO TPHOOpa);

NPOBOANUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DU3MUECKHX BEIUYHMH C
MCTIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIpU
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadajJbHOW CKOpPOCTH, NEpUoja
KOJeOaHU MaTeMaTHueCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpa)KE€HUs CBETa OT yIJia MaJIeHus U yIJia MPeJOMIICHUS OT yriia
NaJIeHNs): T[UJIAaHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIFHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pE3yNbTaThl MOJYyYEHHOW  3aBHCHUMOCTH
(bU3UYECKUX BEIWYWH B BUAE TAOMWIl ¥ rpadHKOB, JIEIaTh BBIBOJBI I10
pe3yJibTaTaM HCCe0BaHNUs;

POBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEJIMYUH (CpeaHss
CKOPOCTh U YCKOPEHHE TeJia IPU PaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPEHHE
CBOOOMHOTrO TmMajeHus, >KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpPEeHUs
CKOJIb)KEHUS, MEXaHudeckass paboTa M MOIIHOCTh, YacTOTa U TMEpPUOJ]
KOJeOaHU MaTeMaTH4eCKOoro M MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparomel JuH3bl, paJuOaKTUBHBIA (OH): IUIAHUPOBATh
U3MEpEeHHsI, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY M BBINIOJHATH
U3MEpEeHHs, CIeAysl MPENIOKEHHOW WHCTPYKLHHU, BBIUUCIATH 3HAUCHUE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3yJIbTATHI C YUETOM 3aJIaHHOMN
MOTPENIHOCTH U3MEPEHHUI;

coOJIr0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpU padoTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM,;

pa3ianyaTh OCHOBHBIE NPHU3HAKKM M3YUYEHHBIX (PU3NYECKUX MOJENeH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOUYCHYHBIA HCTOUYHUK
CBETa, JIy4, TOHKAas JTMH3a, IJIaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJICITb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
CIUJOMETp, NATYMKU TIOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHUS, paKeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJFI,
CHEKTPOCKOM, JO3MMETp, KaMmepa Bunbcona), uCHonp3ys 3HaHHS O
CBOWCTBax (U3MUECKUX SBICHUA W HeoOxXoaumple (U3UUECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX ITPOLIECCOB MTPU
pelIeHnr  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
NOCTPOEHUS N300PAKEHU B INTIOCKOM 3€pKajie U COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU N1l oOecrieueHust 0€30MacHOCTH Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIIEeH Cpeie;

OCYIIECTBIATh TMOUCK WHGOpMAMK  (HU3UYECKOTO COJACpKAHUS B
WHuTepHeTe, caMOCTOATENbHO (OPMYIIUPYSI MOMCKOBBIN 3aIlpoc, HaXOAUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH IMOJYYCHHON HHPOpMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUil HAayUHO-TIONMYJISPHYIO
JAUTEpaTypy (HPU3MUECKOro COAEpKaHUs, CIIPaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu MHTepHer, BiageTb NpUEMAMM KOHCIEKTUPOBAaHUS TEKCTAa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIEHUS HA OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTrO COAEpIKAHMS,
nyOJIMYHO HPEACTABIATh PE3yibTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEeSTENbHOCTH, TMPH 3TOM TPAaMOTHO HCIOJB30BaTh  W3YyYCHHBIH
NOHATUUHBIN anmapatr HM3ydyaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalel ¢ yd4é€ToM OcoOEHHOCTEeH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
Koutpoasnbie | IlpakTuueckue
n/n NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®dusnka u e€ posib B NIO3HAHUM OKPY/KAIOIIEro MUpPa
but6mmoreka [IOK
1.1 o - 2
MISHKA = HayKa O NPHpOAC https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 DOU3NYECKUE BEITUYNHBI 2 1
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBI METO/] TO3HAHUS 2 1 bubmorexa HOK
’ Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. I[leppoHayaibHbIe CBeJeHHS O CTPOEHHUH BellecTBA
bubmmorexa [JOK
2.1 Crtpoenue BemiecTBa 1
TPOCHHE BEIeCTs https://m.edsoo.ru/7f416194
27 JIBM>KeHue U B3aUMOJICHCTBUE YACTHII ) 1 bubmmorexa [JOK
' BEIIECTBa https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPCTATHEIC COCTORHIA BeMectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubnmoreka [IOK
1 M
3 CXAHMHICCKOC ABHAKCHHIC 3 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

bu6mmoreka [IOK

3.2 )41 4 1
HEPHHA, Macca, TIOTHOCTD https://m.edsoo.ru/7f416194
but6mmoreka [JOK
33 .B 14 2
Crna. Bret cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, "KUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBineHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJlaMHU, )KUAKOCTIMHU U Tra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBiere xukocTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmochepHoe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a HA IOTPYKEHHOE 7 3 bubnuoteka [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgen S. PaboTa 1 MOIIHOCTB. JHEPrust
bubmuorexa [JOK
.1 P 1
> a60Ta 1 MOMHOCTE 3 https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nommorexa O
https://m.edsoo.ru/7f416194
b K
53 Mexanudeckasi SHEPTUs 4 1 nommorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM undgposbie
Ne ni/nn P Konrtpoasnsie | IIpakTnuyeckue (upp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TerioBblie iBJIeHUSA
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 bubmorexa HOK
’ P - https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
CTIIOBHIC HPOLECCHt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiieKkTpu4ecKHe M MATHUTHBIE SIBJICHHSA
1 DIIEKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TEJa 7 1 bubnuorexa [JOK
' U UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.2 I1 5 i 20 2 7
OCTOSTHHBIW 3JIEKTPUYECKUM TOK hitps://m.cdsoo.ru/ 74181 ce
b K
2.3 MarHuTHbI€ SIBIICHUS 6 1 1.5 nommorexa O
https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
SEKTPOMATHHTHAS HHILY KUK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOITPAMME 68 4 14.5



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

9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3/iesioB U TeEM nuppoBbie
Ne ni/nn P Konrtpoasnsie | IIpakTnuyeckue (upp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
L1 MexaHH4eCcKoe ABMKCHHE U CIIOCOOBI €0 10 | bubnuoreka [JOK
) OINMYCaHus https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
& https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3gen 2. Mexann4deckue KoJ1e0aHUA U BOJIHEI
bubmuorexa [JOK
2.1 Mexaandeckue Koiaeoa 7 3
RARMACCINE KOTCharIA https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 MexaHu4eckue BOIHBI. 3BYK 8 1 3 nosmoreka [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTpoMarHuTHOE MoJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHUTHOE TOJIE U 6 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE IBJIEHUSA



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

4.1 3aKOHBI pacIpOCTpaHEeHHsI CBETA 6 2 bubmmorera LIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1 ada6
bubnmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/74 1 ada6
Hroro no pasneny 15
Pa3znea 5. KBanToBbI€E SIBJIEHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u norjiomeHne cBeTa aTOMOM 4 1 hitps://m.cdsoo.ru/7f4 1 ada6
bubnuoreka [JOK
2 1
> CTpoenue aTomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
. il 1
53 JIEPHBIE PEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3zgea 6. [loBTopuTEIbHO0-00001IA0IMI MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubmuoreka [IOK
' Kypca dusuku 3a 7-9 kacc https://m.edsoo.ru/7f41a4a6
Hroro no 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
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https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE INVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckne
padoThI

JlaTa
H3Y4YeHH S

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

®dusuka — HayKa O pUpPOJE.
SBnenus npupoasl. Gusnyeckue
SIBIICHUS

MCXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC ABJICHUA

dusnueckue BEIUYUHEBI U UX
M3MEpeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YrKa TeMIepaTypbl”

Kak ¢usuka u npyrue ectecTBeHHbIE
HayKHU U3y4daroT IPUPOAY.
EcrecTBeHHOHAay4YHBIN METOL
no3HaHus. Onucanne GU3NYECKUX
SIBJICHUH C IIOMOIILIO MOAEIEN

bu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-nuccnenosanue "IIposepka
TUIIOTE3BI: JAIBHOCTH MOJNETA
HIapuKa, MyLIEHHOIO



https://m.edsoo.ru/ff09f72a

TOPHU30HTAJIBHO, TEM 6OJ'H)IH€, (%
OoJiblIie BhICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 JOKAa3bIBaIOIHUE JUCKPETHOE buGnnorexa LIOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KeHue 4acTHll BEIIECTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HAOJIFOIEHUIO TEIIOBOIO
pacuIupeHus Ta3oB
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3aumocBs3p Mex 1y cBOMCTBAaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U HX bu6mmorexa [IOK
aTOMHOMOIJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
Mexanndueckoe OBUKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NBIDKEHUE
bu6mmoreka [IOK
13 Ckopocthb. EAUHHUIEI CKOPOCTHU
p & p https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTty 1 BpeMeHHU OBMKEHUA bubmorexa LHOK
y p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH nHEPIIUH.
P . P bubnuorexa [JOK
15 BzaumopeiicTBue Ten Kak TpUYMHA

HU3MCHCHUS CKOPOCTH ABHUIKCHUA TCII

https://m.edsoo.ru/ff0a0c10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bu6mmoreka [IOK

16
1 00BbEMa Tea IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopHas paboTa
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TeIa»
13 Pemenne 3agay mo Teme bubmmotexa [JOK
"[TimoTHOCTH BemecTsa" https://m.edsoo.ru/ff0al23c
Cwuita Kak XapakTepHUCTHKA
19 B3auMoencTsus Tei. Cuia
yrpyroctu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(nepopmann) npyKUHBI OT
MPUIIOKEHHON CUITBI»
21 SIBnenne tarorenns. Cuia TIKECTH
CBs3b MEXKY CUJION TSKECTH U
. bubmmorexa [JOK
22 Maccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuia TKeCTH
Cwuia TsDKeCTH Ha APYTHUX IJIaHeTax.
23 dusnyeckue XxapakKTepPHUCTUKH bubmmorera [TOK
p p https://m.edsoo.ru/ff0al1502
IUTAHET
bu6mmoreka [IOK
24 N3mepenne cun. JluHamMoMmeT
p A p https://m.edsoo.ru/ff0al8cc
bubmanorexa IIOK
25 Bec tema. HeBecoMmocTtn &
https://m.edsoo.ru/ff0al778
Clio’)eHne IBYX CHII, HAPABIEHHBIX
. . bubnuorexa [JOK
26 10 OJAHOU MPSIMOM.

PaBHOelicTBYIOIIIAS CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemmenue 3agad mo reme
"PaBHOelicTBYIOIIAS CHIT"

28

TpeHue CKOJIbKEHUS U TpEHUE
nokos. TpeHue B mpupoje u
TEXHUKE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas pabota «3yuenue
3aBHCUMOCTH CUJIBI TPEHHS
CKOJIBYKEHHUS OT CHJIbI AABIICHUS U
XapaKTepa CONPUKACAIOMINXCS
IIOBEPXHOCTEN»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pewienue 3anau Ha onpeneneHue
PaBHOAECUCTBYIOIIEH CUJIIBI

31

Pemenne 3amau mo TemaM: «Bec
tenay, «I'padpuueckoe nzodpaxeHue
cuy, «CHub»,
«PaBHOAEUCTBYIOIIAS CHIDY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabora no Temam:
«MexaHn4ecKoe ABIKCHHECY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I"padnueckoe N300paskeHUE CHI»,
«Cumb»

33

JHasnenue. CriocoObl yMEHbIIEHUS U
YBCIUUYCHUA NaBJICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiienue raza. 3aBUCUMOCTD
IaBJIEHMS ra3a OT 00bEMa,
TEMIIEPATYPHI

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



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

[Tepenaua naBneHus: TBEPABIMHU

bu6mmoreka [IOK

35 eJ1a oc a3aMH.
TCTAMH, HHUIKOCTAMH M Ta3amu https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBiieHuE B )KUJIKOCTH U Tase,
36 BBI3BAHHOE JE€HCTBUEM CHUJIBI buGnnorexa LIOK
a https://m.edsoo.ru/ff0a2718
TSKECTHA
37 Pemenue 3agau o teme «Jlapnenue bubmorexa [JOK
B )KMAKOCTHU U rase. 3akoH [lackaimsy» https://m.edsoo.ru/ff0a2826
bubmmorexa [IOK
38 Coo01iaro1mecs: CoCyIbl
tatort YA https://m.edsoo.ru/ff0a2970
39 T'unpasimudueckuil mpecc bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
SKHUIKOCTHBIM HAcOC
Atmocdepa 3emn. [Ipuannsb
CYIIIECTBOBAHHUS BO3IYIIIHOMN
41 O}(;OJIO‘{KI/I 3emMin 3aB};ICI/IMOCTL bubnmorera [TOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
4 Bec Boznyxa. AtmochepHoe bubmuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armochepHOro bubnmnoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTB aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubnmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocepHoe bubnuorexa [JOK

JaBJICHUC HaA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



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
https://m.edsoo.ru/ff0a2da8
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Pemenue 3agau mo reme

46 "AtmochepHoe naBieHue"
JleicTBUE )KUAKOCTH U Ta3za Ha BuGmiorexa LOK
47 HOTPYZEHHOT B HIX TEHO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas paboTa
43 «OnpeneneHne BbITAIKUBAIOLIEN bubnumoreka [IOK
CHUJIbI, IEUCTBYIOLIEH HA TEIO, https://m.edsoo.ru/ff0a33fc
HOTPYKEHHOE B )KUJIKOCTb
JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca Bu6morexa LIOK
49 e B BOAC (?,T 0bnema https://m.edsoo.ru/ff0a3514
MOTPY’KEHHOU B KUAKOCTb YacTH
Tena»
bu6nmoreka [JOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHCcTpynpoBaHue apeomMeTpa in
51 KOHCTPYUPOBAHUE JIOAKU U
onpeaeeHue eé
rpy30H01bEMHOCTH"
Pemenue 3anau no temam:
5) «IInaBanue cynos. bubnumoreka [IOK
BosznyxomiaBanuey, «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPABbIX TEN, KUAKOCTEN U ra30B»
bu6nmoreka [JOK
33 Mexanureckas padora https://m.edsoo.ru/ff0a3{82
54 MommHocTh. EMUHUIBI MOIITHOCTH bubmorexa HOK

https://m.edsoo.ru/ff0a3f82



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
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
MoabLEME 10 JiecTHHIE"

56

IIpocTsie MexaHu3MBl. Phryar.
PaBHOBecue cuit Ha peruare

57

KonTponbHas pabota mo Teme
«/laBneHue TBepABIX TEN,
JKUIKOCTEN U Ta30B» /
Bcepoccniickas npoBepodHas
paborta

58

PesepBHrlit ypok. Pabota ¢
TEKCTaMHU 110 TeMe «JlaBieHue
TBEPABIX TEJN, KUAKOCTEH U Ta30B» /
Bcepoccniickas npoBepoyHas
paborta

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

59

Pbruaru B TexHUKe, OBITY U IPUPOJIE.

JlaGoparopHas paboTa
«Hccnenosanue ycnoBuit
pPaBHOBECHS pbIYara

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3agay mo reMme «YcCiI0BUS
pPaBHOBECHSI phIYara»

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

61

Koaddurment nonesnoro necTpust
MexaHnu3ma. Jlaboparopnas padora
«3mepenue KII/] HakinoHHOM
IUTOCKOCTID)

0.5

62

Pemenne 3amau no reme "Pabora,
MomHocTh, KIT/T"

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



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

63

Mexannyeckas SHEeprusl.
Kunernyeckas u noreHuuaibHas
JHEprus

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

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
JHEPTUU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-IKCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAILHOE OIPENETICHHE
U3MEHEHUs] KHHETUYECKON U
HNOTEHLUAIbHON YHEPTUH ITPU
CKaThIBaHUM TeJa 110 HAKJIOHHOM
IJI0CKOCTH"

66

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTH

67

Peseprublii ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHuueckoe
nBmkeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6

68

PesepsHylit ypok. Pabora ¢
TekcTaMmu 1o teMme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoapnbie | TpakTiraeckne 124[3yt1emm :)lﬁl?al;osaTeanme
padoTbI padoThI pecypenr

OCHOBHBIE TIOJIOKEHUS

| MOJIEKYJIAPHO-KUHETUYECKOU | bubnumoreka [IOK
TEOPHUH U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3mep aTOMOB ¥ MOJICKYJI 1
Mogenu TBEpAOro, JKUAKOTO U

3 ra3oo6pa3HOI;0 CO;TO;[HI/H?I 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BElIECTBA
OOBbsicHeHHEe CBOUCTB TBEPIOTO,
KUJKOTO U Ta3000pa3HOTro

4 COCTOSIHUH BEILIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannnueckue u amopHbie 1 bubnnoreka [JOK
TEJa https://m.edsoo.ru/ff0a5800

6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnuoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TermnoBoe pacuIupeHne U CoxaTue 1 bubmorexa LHOK

https://m.edsoo.ru/ff0a5a26

Temmneparypa. CBs3b TEMIIEpaTYphl

8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
YacTULL



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

Buytpennss sneprusi. Crioco06bl

bu6mmoreka [IOK

TCIJIOTA CTOpaHUA

? W3MEHEHUS! BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buasl Temionepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0a6412
Ypoxk-konpepenuus "[IpakTuueckoe

1 MCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB bubmmoreka [JOK
BENIECTB ¥ MAaTEPHUAJIOB B LEIAX https://m.edsoo.ru/ff0a65c0
sHEprocoepekeHus "

12 KonuuectBo Temnorsl. Y aenpHast bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OaaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTtopHnas pabota

14 "UccaenoBanue ABJICHUA bu6mmorexa [IOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsiueit Boab!"

PacueT konudecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsl HarpeBaHUS
TeJla U BBIJICJIIEMOTO UM MPH
OXJIAXKICHUU
JlabopaTopnas pabora

16 "OnplzneJI]ZHHe I;ﬂenbﬁoﬁ bubmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
17 DHeprus ToIuBa. Y ieiabHas bubnmnoreka [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

IInaBneHue u OTBEpIEBAHNE

18 KpHUCTAIINYECKUX TeJI. Y IeabHas bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0a71d2
TEIJIOTA IUIABJICHUS
JlaGoparopHag padora
19 "On IG)IIGJ'II;)HI/IC pI[GJ'II:HOf/i TEIUIOTHI buGnnorexa LIOK
p y" https://m.edsoo.ru/ff0a72fe
IUIABJICHUS JIBIA
20 [TapooGpazoBaHue 1 KOHACHCALHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas teniora
napooOpa3oBaHUs U KOHJICHCAIIUH.
21 3aBUCUMOCTb TEMIIEPATYPHI bubmorexa LOK
patTyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JABJICHUS
BnaxxnocTs Bo3myxa. JlabopaTopHas
” pabora "Onpenenenue bubmmorexka [JOK
OTHOCHUTEJIHLHOUN BIa)KHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
3 Pemenue 3amad Ha onpeneneHue
BJI&JKHOCTH BO3]lyXa
[TpuHIHIIBI paOOTHI TETIIOBBIX
24 nsurateneif. [laposas TypOuna.
JIBuratens BHyTPEHHETO CTOPAHUS
KII] TermoBoro nBuratess.
25 TennoBble ABUraTEIN U 3aIIUTa Bubmaorexa ITOK
A o t https://m.edsoo.ru/ff0a7c7¢c
OKPY’KaoIIeH cpe/Ibl
26 3aKOH COXpaHEHHUs U IPEBPaALICHUS

OHCPI'HU B TCINIOBBIX IMTPOLIECCAX



https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMme "TeroBbIe SIBJICHUS.

bu6mmorexa [IOK

27 N3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83{2
BenrecTna"
KonrtpomnsHas padora o Teme
28 "TennoBsie sBieHus. MI3MeHeHne bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BELIECTBA
29 OnekTpuzanus tei. [ABa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnexkTpu3auus Tea UHAYKIUEH U
IIPU COIPUKOCHOBEHUU"
31 B3anmoneiicTBre 3apsyKEHHBIX TEIT. bubnuorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE MOJIE.
1 HarmpsokeHHOCTB 27I€KTpHUECKOro bubmmoreka [IOK
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX TTONEH
Hocurenu snekTpuueckux 3apsiios.
33 OnemeHTapHbli 3apsan. CTpoeHue
aToma
14 [IpoBOIHUKY U AUAJIEKTPUKHU. 3aKOH bubanorexa [HOK
COXpaHEHUs DIIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3amad Ha npuMEHEHNE bubnuorexa [JOK
CBOWMCTB 3JIEKTPHUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBHUS €ro
36 cymectBoBaHus. MicTounuku bubnnorexa LIOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4
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bu6mmorexa [IOK

37 €UCTBUA DIEKTPUIECKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelictBue

38 3JIEKTPUYECKOIO MOJIs Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"

19 DIIEKTPUYECKHUM TOK B METAILIAX, bubmmoreka [JOK
JKAUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e€
COCTaBHBIE YaCTH
Cwuiia Toka. JlabopaTopHas pabora

41 "M3mMepeHne U peryInpOBaHUE CHUIEI 0.5 bubmmorera [IOK

| p PeryIvp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUYecKoe HalpsKEHHE.

4 BoasT™metp. JIaboparopnas pabota 0.5 bubnuorexa [JOK
"3MepeHue U peryaupoBaHue ’ https://m.edsoo.ru/ff0a9¢14
HanpspKeHus"

ConpoTuBieHHEe IPOBOJHHKA.
43 VY nenbpHOE COMPOTUBIIEHHE bubmorexa LIOK
p https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopatopHas paboTa
"3aBUCUMOCTD AJIEKTPUUECKOTO
44 COIIPOTHUBJIIEHUS IPOBOJHUKA OT €0 1 bubnnorexa LIOK
P p https://m.edsoo.ru/ff0aa738
JUTHBI, TIIOMIAU TIOTIEPEYHOTO
CEUYeHHMs U Matepuaia"
3aBUCUMOCTD CHJIBI TOKA OT
bu6nuoreka [JOK
45 HanpsokeHus. 3akoH Oma a1

y4acTKa Uenu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnast pabota
"HccnenoBaHue 3aBUCUMOCTH CHIIBI

bu6mmorexa [IOK

46 TOKa, UIYIIETO Yepe3 PEe3UCTOP, OT
w pes p P https://m.edsoo.ru/ff0aa04e
COTMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaICIBHOE
COEJIMHEHUS IPOBOIHUKOB
JlaGopatopHnas pabora "IIpoBepka
43 IIpaBUJIa CJI0KEHUS HAIIPSDKEHUI bu6nuoreka [IOK
MPH HOCHEAOBATEIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBUjIa JJIs CUJIbI TOKA IIPU bu6nuoreka [IOK
MApAJLIEIBHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3ama4y Ha mprMeHEHUE
50 3akona OMa 11 pasiInyHOrO bubnmnorera [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
Pabora 1 MOIIIHOCTE
51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpeneneare padOThl 1 MOIITHOCTH bubmorexa LHOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa
DNIEKTPUUYECKHE 1IN 1
53 HOTPEOUTEIH IIEKTPUUECKOM bubmmoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTossHHBIE MAarHuThbl, UX

54 .
B3aMMO/ICHCTBHE
55 VYpok-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
MOJIEH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsauTHOe 110JIe. MarauTHoe nosie
bu6mmorexa [IOK
56 3eMIIH U ero 3HaueHHe I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUYECKUE 3apsibl.
bu6mmorexa [IOK
57 3apsKeHHbIE Tella U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSHHBIN
ANEKTPUUECKUH TOK"
KonTponbhas pabota no teme
"DneKTpuUecKue 3apsbl.
3apsKeHHbIE Tela U UX
N N bu6mmorexa [IOK
58 B3anuMoiericTBus. I1ocTOIHHBIN
. " https://m.edsoo.ru/ff0abea8
ANIEKTpUYecKuil Tok" /
Bceepoccuiickas mpoBepoyHas
pabota
PesepBHbIii ypok. Pabora ¢
TekcTamMu 1o Teme "TlocTosTHHBIN
59 AICKTPUUECKUH TOK" / bubmorexa [TOK
p . https://m.edsoo.ru/ff0acdc6
Bceepoccuiickas mpoBepoyHas
pabota
OmnbIT DpcTeaa. MarauTHoe mose
bu6mmorexa [IOK
60 ANIEKTPUUECKOr0 TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
61 IIpuMeHeHne 31eKTPOMAarHuToOB B 0.5 bubnnorexa [JOK

texuuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3y4yeHue neiicTBUS MarHUTHOTO

T10JIs1 HA TPOBOJHUK C TOKOM"

62

SHGKTpO,Z[BI/IFaTeJIB ITIOCTOSHHOI'O
ToKa. Mcrionbp3oBaHue

BHeKTpOI[BI/IFaTeJIef/f B TECXHHUYECCKHUX

YCTPOKCTBAX M Ha TPAHCIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue U U3y4eHue
paboTHI ANIEKTpoABUTATENS "

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

63

Omnbrtel @apazes. 3akoH
AIEKTPOMArHUTHOW UHIYKIIHH.
IIpaBuio Jlenna

64

Onekrporereparop. CriocoObl
MIOJIYYEHUS DIEKTPUIECKOU
SHEPruM. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEpPIrun

65

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DJIEKTPUUECKHE U
MAarHUTHBIE SBJIeHUSA"

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
siBJIeHUS"

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

67

PesepBHbIii ypok. PaGora ¢
TekcTaMu 110 TeMe "TerioBrie
siBjIeHus"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

Pe3epBHblii ypok. Pabora c
TeKCcTaMU 110 TeMe "MarauTHeie
sBjIeHus"



https://m.edsoo.ru/ff0ac86c
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https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68

14.5




9 KJIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
(1]
JI:;H Tema ypoxa Beero Kontpoasnbie | IlpakTnyeckue i[:;:eﬂl/lﬂ :)lg:)l;l;zl:szrenbnme
padoThI padoThI pecypesr

I MexaHu4yeckoe JBUKECHHE. |
MartepuanbpHas TOUKa

) Cucrema orcueta. OTHOCUTEIILHOCTD | bu6mmorexa [JOK
MEXaHUYECKOT'O JBUKEHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bub6nuoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsMOJIMHEITHOE

4 nBwxeHue. CpeHsss U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHEeitHOE PaBHOYCKOPEHHOE | bubmmoreka [IOK
JIBIKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota

7 "OnpeneneHyre yCKOpEHuUs Tesla Ipu 1 | bu6nuorexa [IOK
PaBHOYCKOPEHHOM JABUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH MJI0CKOCTH"

? CsoOognoe nagenne teir. OnbITh 1
lanunes

9 PaBHOMEpHOE BHKEHUE TIO | bubmuoreka [IOK

okpyxHocTu. [lepuon n yacrora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. JIunelinas u yrioBas

CKOPOCTH
10 L{eHTpOCTpEMUTEIILHOE YCKOPEHHE
1 ITepBeiii 3akoH HeroToHa. BekTop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bub6nuorexa [IOK
PaBHopelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bu6nuorexa LIOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemienue 3agad Ha npyuMEHEHNE bu6morexa [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuina ynpyroctu. 3akoH ['yka ngi;if;;frou};oaeca )
16 Pemenue 3amay mo teme «Crita
YIPYTOCTH
JlaGopaTtopHnas pabota
17 «OHpIZIIeJIIZHI/ICIzKS:TKOCTI/I bubmmoreka LIOK
https://m.edsoo.ru/ff0ace28
IPYKUHBD)
bubmuoreka [{OK
18 CHna Tperua https://m.edsog)_.lm/fanﬂ_’)S
19 Pemenue 3amau no reme «Cuna bubnuorexa [JOK
TpEHUI» https://m.edsoo.ru/ff0afa26
JlabopartopHnas pabota
20 "Onpenenenue ko3 duireHTa Bubnmoreia LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKCHUS
Pemenue 3amay mo teme ""3aKOHEI BuGmorexa LIOK
21 Hrrotona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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22

Cuna TSKEeCTH ¥ 3aKOH BCEMUPHOTO
TATOTCHUS. Y CKOPEHHE CBOOOHOTO
MmajgeHust

bu6mmorexa [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepenuus "/[Bmkenue ten
BOKPYT T'PaBUTAIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku”

24

Pemrenne 3amaud mo treme "Cuita
TSPKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5{8

25

[TepBast kocMHuYecKasi CKOPOCTb.
HeBecomocTs 1 neperpysku

bubmnoreka LJOK
https://m.edsoo.ru/ff0af33c¢

26

PaBHOBecue MaTepualbHOW TOUKH.
AOconroTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OChIO BpAILICHHUS.
MowmenT cuinsl. LlenTp Tsokectu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepHralbHOW TOUKH.
AOcomroTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OChIO BpAILICHMUS.
MowmenT cuinsl. LlenTp Tsokectu

28

Pemenue 3amay mo teme "MoMeEHT
cunsl. LleHTp TsRECTH"

bub6mmorexa [JOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka K KOHTPOJIBHOU paboTe
o TeMe "MexaHnueCcKoe ABUKEHUE.
Bzaumoneiictsue Ten"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
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

KonTponbhas pabota no teme

bu6mmorexa [JOK

30 ”MexaHI/Iq:ecxoe JIBHACHIE, https://m.edsoo.ru/ff0b06ec
Bs3aumopeiictBue Ten"

Nmnynsc Tenma. UMmynsc Cuisl.

31 3aK0H COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE

1 Pemenue 3amad mo reme "3akoH bubnuoreka [{OK
COXpaHeHHUs ummyJsnca" https://m.edsoo0.ru/ff0b096¢

1 Ypok-koHbepenius "PeakTuBHOE
JBUJKEHUE B PUPOJIE U TEXHUKE"

bubmnoreka LIOK

34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/fl0b0as4

35 PaboTa cHIIbl TSHKECTH, CHITBI bu6mmorexa [JOK
YOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota

36 «Omnpenenenue pabOTHI CUIBI TPECHHS
MIPU PaBHOMEPHOM JBHMKEHUU Tea
110 TOPU3OHTAIILHOM MOBEPXHOCTH»

37 CBs13b SHEpruu U paboThI.

ITorenumanbHas SHEPrUs

18 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

19 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe

40 JlaGopatopHnas pabora «M3yuenue bu6nuorexa LIOK

3aKOHa COXpPAaHCHUS DOHECPTUN»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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41

KonebarenpHO€E IBMKEHUE U €TO
XapaKTePUCTUKU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHusl.
BriHyk1eHHBIE KOJIeOaHMs.
Pe3onanc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2010

43

MaremaTuyecKuil U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanre «3aBUCUMOCTb
nepuo/ia KojiebaHuM OT KECTKOCTH
MIPY>KUHBI U MAcCChI TPy3a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOoaeOaHusIx

46

JlaGopatopHas pabota
«Ormpeienenue yacToTsl U epuoia
KOJICOAHUH MPY>KUHHOTO MATHUKA

bu6moreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas paborta «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHM
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

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

48

Mexannueckue BoIHEL. CBOMCTBA
MexaHW4YeCKUX BOJH. [IpomonbpHbIC 1
MOTIEPEUHBIE BOJIHBI

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

49

VYpoxk-koHpepennus "MexaHnueckne
BOJIHBI B TBEPIOM TEIIE.
Ceiicmuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue u
OTpaXXCHUE 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koHpepeHuus "YpTpa3ByK U
MH(Pa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpaHEHHUS.
MexaHnueckue KojieOaHusi U BOJIHBI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2510

55

Konrponsnas padora o Teme
"3aKOHBI COXPAHEHUS.
Mexannyeckue Koyie6aHust 1 BOJIHbI"

56

DNEeKTPOMarHUTHOE MOJIeE.
DNEeKTPOMAarHUTHHIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CsoiicTBa QJICKTPOMAriuTHHIX BOJIH

58

Ypoxk-konpepennus "llkana
BHGKTPOMaFHI/ITHI)IX BOJIH.
HCHOJ’IBSOB&HI/Ie SHCKTPOMaFHI/ITHLIX
BOJIH JIJI1 COTOBOI CBA3U"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "N3yuenue
CBOMCTB SJICKTPOMArHuTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO TesteoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemienue 3aga4d Ha OIIPCACIICHUC
YaCTOTHI U OJIMHBI
BHGKTpOMaFHHTHOfI BOJIHBI



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

DneKTpOMarHuTHast MPUPOJa CBETA.

61 Ckopocth cBeTa. BonHOBBIE bubmmorexa [IOK
N https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUs bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658
Comnnna u JIyHst
3aKOH OTpa)X€HUs CBETA. 3epKaia.
63 Pemrenue 3a1au Ha mpuMEHEHUE bubnmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKCHUS CBETA
64 [Ipenomnenue cBeta. 3akoH bubmuotexa [JOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHNE
65 cBeTa. lcroap30BaHne MOJTHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cS5c
ONTUYECKUX CBETOBOJIAX
Jlaboparopnas padota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IIPEJIOMJIEHUS] CBETOBOIO JIy4a OT
yIJia najieHus Ha TpaHuIle "BO3yX-
crekno""
Ypok-koHpepeHus
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONTHUKOBOJIOKOHHAS
CBSI3b"
bu6mmorexa [JOK
68 JIun3el. OnTuyeckas cuiia JUH3bI hitps://m.cdsoo.ru/fROB32c
69 [TocTpoenue n300pakeH B JIMH3aX bubmorexa [OK

https://m.edsoo.ru/ff0b444a



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

JlaGopartopHnast pabota
"Onpenenenue GOKyCHOTO

bu6mmorexa [JOK

70 pPacCTOSHUS U ONITUYECKOM CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiei JuH3bI"
71 Ypok-koHpepeHus "OnTuieckue bubnmoreka [JOK
JIUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e
7 ['ma3 xak ontuyeckas cucrema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "Jled ekt
3penusi. Kak coxpanutb 3peHue"”
PasnoxxeHue 6e1oro cBera B CIEKTP.
74 OmneiTel HetoToHa. CliokeHne bubmuoreka [JOK
CIIEKTpaJIbHBIX I[BETOB. Jlucniepcus https://m.edsoo.ru/ff0cOf4c
CBETa
Jlaboparopnas pabota "OnbITHI 11O
Pa3I0XKEHUI0 OEJIOro CBETA B CIIEKTP
75 Y BOCIIPUATHIO LIBETA MPEIMETOB IIPU buommorexa LIOK
https://m.edsoo.ru/ff0cOe2a
WX HaOJIOICHUH Yepe3 IBETOBHIE
GbunbTpH"
Ypok-npaktukyM "BoaHoBbIe
76 CBOIICTBa cBeTa: JucCHepcus,
uHTepdepenus u qudppaxnus”
77 OmneiTel Pezepdopaa u mranerapHast bu6nuoreka [IOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens atoma

bopa



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
https://m.edsoo.ru/ff0c12a8

Hcnyckanue v MOMIONIEHUE CBETa

bu6mmorexa [JOK

79 atomoM. KBaHThb1. JInHeluaTeie
TOMOM. BRBAHTBL. - HHCIHATE! https://m.edsoo.ru/ff0c144c
CIIEKTPbI
20 Ypok-npaktukym "HaGmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
20 CtpoeHue aTOMHOTO sjipa. bu6muoreka [JOK
Hyknonnas Mmonens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpEBpaALICHUS. bubnuorexa [JOK
N3oTomsl https://m.edsoo.ru/ff0clal4
%4 Pemenwe 3agad o Teme: bubmunorexa LIOK
"PannoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana
Ypok-koH(pepeHus
86 "Ifa HoaKfI)/IBI;LIe W3JIy4EeHUS B bubmorexa LIOK
8 Y " https://m.edsoo.ru/ff0c2126
IPUPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakiuu. 3aKOHBI
87 cox paHCHESI 3apsI0BOTO U bubmorexa [IOK
P AR https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
OHeprus CBs3U aTOMHBIX S7€Ep. bu6nuorexa LIOK
88
CBs13b MacChl M SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amad no reme "SAnepHeie
peakuun"
90 Peakiuu cunTe3a u neneHus saep. bubnmoreka [[OK
Ucrounnku sneprun CoiiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-konpepenmus "AnepHas

sHepreTuka. JlencTeus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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paarOaKTUBHBIX I/I3J'Iy‘~I€HI/II\/’I Ha
YKUBbIE OPTraHU3MBbI"

[TonroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIJIEKTPOMAarHUTHOE MOJIE.

bu6mmoreka [JOK

92
DIIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBauTosBsie sgsnenus"
KonTponbhas pabota mo teme
93 "DeKTpOMarHUTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanTosBsie ssnenus"
[ToBTOpenue, 06001IeHNE.
94 JlabopatopHbIe PabOTEI IO KypC bubmorexa HOK
" P pv p | ypey https://m.edsoo.ru/ff0c245a
BsaumopeiicTBue Ten
[ToBTOpenue, o600meHne. Pemenne
bubmnoreka LIOK
95 pacyeTHBIX U KaYE€CTBEHHBIX 3a7a4
" " https://m.edsoo.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06061eHne. Pemenne
96 pacyeTHBIX U KaYE€CTBEHHBIX 33724 bub6mmorexa [JOK
o teme "KIIJ] TenioBeIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTOpeHue, 0060061IeHNE. Pemenne
97 ACYETHBIX U KAUECTBEHHBIX 3a71a4 bubmmorexa LIOK
p | " https://m.edsoo.ru/ff0c2b30
o Teme "KII]] anexTpoycTaHOBOK
[ToBTOpenue, o6o0IIEeHHE.
bubmuoreka [{OK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeToBBbIE sBJICHUS"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o6ob6meHue. Padora ¢

99 TEKCTaMH I10 TeM€E "3aKOHBI 1 bubmoreia HOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHEHHUS B MEXaHHUKE
[ToBTOpenue, o6o0menue. Pabora ¢
100 Texctamu 110 Teme "Konebanus u 1 bubmorera [JOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 TeMe "CBETOBEBIE 1 bubmorera [JOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTaMmu 1o TeMe "KBaHToBas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7
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IMPOBEPSEMBIE IIPEJJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh M3YUCHHBIC ITIOHATHUA

1.2

pasiinydaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIEHUE H3YyYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NIEeCKUe SIBICHHUS B IPUPOJE,
IIPU ITOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BBIACIATD

CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKN) PUINICCKUX SIBIICHUIN

1.4

OINMCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCTIONB3Ysl (PU3MUECKHe BEIMYUHBI, MPH ONHCAHUU MPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT HCIOJIB3YEMBIX BEJIMYMH, HUX
0003HAUEeHHUST W E€OUHUIBI (U3NYECKUX BEJIMYMH, HAaXOJIUTh
(GopMyJBl, CBS3BIBAIOLINE JaHHYI (U3UUECKYIO0 BEIMYMHY C
JOPYTMMU BETMYUHAMU, CTPOUTD IpaUKU U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIUYUH

1.5

XapaKTCpPU3oBaTh CBOMCTBaA TCI, (I)I/I3I/I‘-ICCKI/I6 SABJICHUA U MPOLECCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBECHYIO
(bOpMan/IpOBKy 3aKOHa MW 3aIucCbhIBaTb €0 MAaTEMAaTHYCCKOC

BBIpa)KCHUE

1.6

OOBSICHATH (PU3UUECKHE SBIICHUS, MPOIIECCHl U CBOWCTBA TEI, B TOM
Yyyclie M B KOHTEKCTE CHTyallil MPakTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
o0bsicHeHHEe W3 | — 2 JIOrMYEeCKHMX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOHCTBA (PU3WYCCKUX SIBICHUH, (PU3UYCCKUX 3aKOHA

WM 3aKOHOMCPHOCTHU




1.7

peuath pacu€THble 3aa4u B | — 2 1EeMCTBUS, UCTIOJIb3YS 3aKOHbBI U
dbopMynbl, cBs3bIBaloOlIMEe (DU3MUECKHE BEIMYUHBI: HA OCHOBE
aHaJaM3a yCJIOBMS  33/a4yd  3alMChIBaTh  KpPaTKOE  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIBI M TPOBOJIUTH
pacy€Thl, HAXOIUTh CHPABOYHBIC JIaHHBIE, HEOOXOIUMBIE ISt
pelleHus  3ajJad, OLEHMBATh  PEAJTUCTUYHOCTH  IOJYYEHHOH

(hbU3UYECKOI BETMUUHBI

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU IOMOIIU
(Gu3n4YecKUx METOJ0B, B OINHCAaHUM UCCIEA0BaHUS BbIIEIATH
IIpOBEpsieMOE  MpeAnoyiokeHue  (TUmoresy),  pasauyarb U
MHTEPIPETUPOBATH IOJIyYEHHBIH pe3yJbTaT, HAXOAUTh OIIMOKU B

XOJE OIlbITa, A€JaTh BBIBOJBLI I10 €T'0 pE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHl 1O HAOMIOACHHUIO (DU3MYECKUX SBICHUN WIH
¢bu3nueckux  CBOWCTB  Teil:  (OpMyIMpOBaTH  MPOBEPsSIEMbIC
MIPENAIOJIOKEHNS, COOUpaTh YCTaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATh XOJI ONbITa U (HOPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHATH MIPSIMBIE N3MEPEHHS C HCIOJIB30BAaHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMHUCHIBATH MMOKa3aHHUs MPHUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

MPOBOAUTHh MCCIEJAOBAaHUWE 3aBHUCHUMOCTH OJHOW  (pusmueckoi
BEJIMYUHBI OT JPYrOM C MCIOJb30BAaHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHWU YUYEOHOIO HCCIEAOBAaHUSA, COOMPATH
YCTAHOBKY M BBIIOJHATh HU3MEPEHHUs, CIEAys MPEII0KEHHOMY
IaHy, (UKCUpPOBaTh pPE3yJbTaThl IOIYYEHHOH 3aBUCHUMOCTHU
(Gu3NYEeCKUX BETUYMH B BUJE NPEIIOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOAWUTL KOCBCHHBLIC HN3MCPCHHA (1)I/ISI/I‘I€CKI/IX BCJIMYHH, CICAYyA
npenno;erHoﬁ HHCTPYKIHU: IIpu  BBIIIOJIHCHHUHA H3MepeHHfI
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

WCKOMOM BEITUUYHHBI

1.13

CO6J'IIOI[aTB IMpaBujia TCXHUKHU 0€e30macHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHIUNBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKTepU30BaThb NPHUHIMIBI JEHCTBHUS HN3YYEHHBIX

npUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOILIBIO MX OMHMCaHUS,




UCIONIb3Ysl 3HAHMS O CBOMCTBaX (U3MYECKUX SBJICHUH U

HCO6XO,[[I/IMBIC (I)I/I3I/IIICCKI/IC 3aKOHbI 1 3aKOHOMCPHOCTH

1.15

NPUBOANUTL TIPUMEPHl (HAXOMUTh HWHQPOPMAIMIO O MPHUMEpax)
MPAKTUYECKOTO  HCIIOJIb30BaHHUS  (PU3MYCCKUX  3HAHUH B
MOBCETHEBHON KM3HH i1 OOECIeYeHUs OEe30MacHOCTH IpH
oOpameHuu ¢ TpubOpaMu W TEXHUYCCKUMH YCTPOWCTBAMH,
COXpaHCHHS 370pPOBbS M COOJIOJCHHS HOPM 3KOJOTHYECKOTO

MOBE/ICHUS B OKPYIKAIOLIEH cpelie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpMALUU B ceTH MHTEepHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHUS PA3IUYHBIX MCTOYHUKOB
BBIIENIATh UH(POPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUNUBOM MM

MOJKET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJIHEHUH y4eOHBIX 3aIaHuI
HAyYHOMOMYJIAPHYIO  JIUTEpaTypy  (PHU3UUYECKOro  COJAEp KaHUS,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTu IHTepHET, BIaIeTh
puéMamMu KOHCIIEKTUPOBAaHUS TEKCTa, npeoOpa3oBaHus

nH(pOpMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE H YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 WUCTOYHMKOB uHPOpManuu (U3HIECKOTO
COJIep>KaHusl, B TOM YHUCJIE MMyOJIIMYHO JIelaTh KPaTKUe COOOIIEHUs O
pe3yabpTaTax MPOEKTOB WM Yy4YeOHBIX HCCIEOBAaHUM, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh M3yUYEHHbIM MOHATUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIAThH BHICTYIICHUE MPE3CHTaLuEeN

1.19

IpU  BBINOJIHEHUH  y4yeOHBIX TMPOEKTOB M  MCCIEAOBaHUMN
pacnpeneniaTh O0S3aHHOCTM B TIpynie B COOTBETCTBUU C
[IOCTABJICHHBIMHM 3aJjayaMM, CJEAUTh 32 BBINOJIHEHUEM IUIaHA
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIAJ B
JeSITENIbHOCTD IpyIIIbL, BBICTpauBaTh KOMMYHHUKaTUBHOE

B3aHMOHeﬁCTBHC, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KUIACC




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

Pas3iiniaTh ABJICHUSA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

1.3

pacrno3HaBaTh MpPOSBIEHUE H3YYEHHBIX (PU3UUECKUX SBICHUM B
OKpY’KaloIlleM MHUpe, B TOM 4Hcie GU3NUecKue IBICHHUS B IPUPOJE,
IIPY 3TOM MEPEBOAUTDH NMPAKTUUECKYIO 337auy B yUE€OHYIO, BBIICIATh

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINUECKUX SIBICHUN

1.4

OIMUCBIBATH H3YYCHHBIC CBOMCTBAa TE€I H (I)I/IBI/IIIGCKI/IC SABJICHUA,
HCIIOJIB3YyA (1)I/ISI/IT-ICCKI/I€ BCJIMYHMHBI, IPU OINHCAHUU MPABUIBHO

TPAKTOBAThH (I)H3quCKHﬁ CMBICJI HCIIOJIb3YyCMBbIX BCJIIMYMH,

0003HAUYCHHS W (10505070005 (1)I/ISI/IIICCKI/IX BCJINYMH, HaXOIUTb

(GbopMysbl, CBS3BIBAIOLIME JaHHYI (U3UUECKYI0 BEJIMYMHY C
JIPYTMMU BETMYUHAMU, CTPOUTH I'pa)UKU U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/ISI/I‘ICCKI/IX BCINYNH

1.5

XapaKTCPpHU30BaATb CBOMCTBa TCII, (bI/ISI/I‘ICCKI/Ie SIBJICHUS WU IIPOLECCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IMPU O3TOM HOaBaTb CJIOBCCHYIO
(bOpMy.]'IPIpOBKy 3aKOHa MW 3allUChIBAaThb C€ro MaTrcMaTH4YCCKOC

BBIPAYKEHUE

1.6

OGB}ICHHTL (bHBI/I‘ICCKI/Ie IMPOLCCChl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyallud MpaKTUKO-OPHEHTHUPOBAHHOIO XapakTepa:
BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD OGL}ICHeHI/Ie nu3
1 — 2 moru4eckux IaroB ¢ MOMOIIbI 1 — 2 U3y4YEeHHBIX CBOMCTBa

¢bu3nUecKux sBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

peuiaTh pacu€THble 3aauu B 2 — 3 NEUCTBUSI, UCTIONb3YS 3aKOHBI U
dhopmynbl, CBsA3bIBatONIME (U3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHaliM3a yCJIOBHUS 3aJa4yM 3allMChIBATh KPAaTKOE YCIIOBHUE, BBISBIATH
HEJIOCTAaTOK JAHHBIX JUIsl PEIICHUS 3a7a4d, BHIOUpATh 3aKOHBI H
(dbopMyIbl, HEOOXOUMBIC Al €€ PelieHUs, IPOBOAUTHh PACUEThl U
CpaBHUBATh IMOJTYYEHHOE 3HA4YeHUE (U3UYECKON BEJIMYMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTb HpO6J’IeMH, KOTOPBIC MOKHO PCIIWUTH IPHU TTOMOIIA

(bI/ISI/I‘-IeCKI/IX MCTOHOB, HCIIOJIB3Yysd OINKUCAHUC HCCICAOBAHMA,




BBIACIATE IPOBEPACMOC MPEATIIOIIOKCHNUE, OUCHNBATh IPABUJIIBHOCTDH

nopsaaKa ImpoBCACHNA UCCICAOBAHUS, NCIATh BHIBOAbI

1.9

MPOBOJIUTH OTBITHl 10 HAONIOJICHUIO (DU3MYCCKUX SIBJICHUN WM
(¢u3nYecKkux  CBOWCTB  Tel:  (DOPMYIMpPOBATH  TPOBEPSICMBIC
NPENOIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIONKCHHOTO

000py10BaHus, ONUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB M  JNaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yapTaThl M3MEpPEeHUM C yuy€ToM 3aJaHHOM  aOCOIIOTHOM

IOTpCIIHOCTHU

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOW  (DU3HUYECKOM
BCIIMYUHBI OT I[pyFOfI C HCIIOJIB30BAHUEM HpHMBIX I/ISMepeHI/II\/’II
IJIAHUPOBATh HCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH
U3MEpEHUus, Cleaysd MPEeAJOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yAbTaThI TIOJIYYCHHOW 3aBUCUMOCTH B BHJIC TaOJIUIl U TPaPUKOB,

ACJIaTh BbIBOJBI IO PE3YJIbTAaTaM UCCICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE M3MEpeHHs]  (U3NUYECKUX  BEIUYHH:
IUIAaHUPOBAaTh ~ W3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBLHYIO
YCTaHOBKY, CJEAys IPEUIOKEHHON HWHCTPYKLUU, U BBIYUCIIATH

3HA4YCHUC BCINYHNHBI

1.13

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mmpu padboTe ¢

1abopaTopHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS U3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX OINHCAHUS, UCIOJIB3YS
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUH U HEOOXOAMMBIE

¢du3nvecKkre 3aKOHOMEPHOCTH

1.15

pacIo3HaBaTh IPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIILHBIE
IpUOOPBI IO CXEMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABIIATh CXEMBI
JJIEKTPUYECKUX LENeld C IOCIENOBATEIbHBIM M IapaJuIeIbHbIM
COEMHEHUEM DJIEMEHTOB, pa3iuyas yCIOBHbIE OOO3HAUCHMS

QJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOAUTH TpUMeEphl (HAXOAUTh HHGPOPMALMIO O IpHUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHMUS  (U3MYECKUX  3HAHUM B
MOBCETHEBHOM KHM3HM Il obOecrieueHus O€30MacHOCTH IpH

oOpamieHuu ¢ TNpuOOpaMu H TEXHHUUYECKHUMHU yCTPOWCTBAMH,




COXpaHCHUA 3I0pPOBbA U CO6J'IIOJICHI/I$I HOPM 3KOJIOTMYCCKOI'O

MOBEJICHUS B OKpY>KaroUIel cpejie

1.17

OCYILECTBIIATh MOUCK HMH(OpMAIMM (U3UUECKOT0 COACpKaHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUHN U IIyTEM CPAaBHEHHUS
JIONIOJTHUTEIbHBIX HMCTOYHMKOB BBIACIATh HHPOPMALUIO, KOTOpas

SIBIISICTCS TPOTHBOPEUYUBON MITM MOXKET OBITh HEZOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPU BHITIOJHEHUHM Y4YeOHBIX 3aJaHWii  HAy4IHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEpIKaHUS, CIPABOYHBIC
Marepuanbl, pecypcbl cetu HMHTepHeT; BiaaeTh NOpUEMaMH
KOHCIEKTUPOBAHUA TEKCTa, MpeodpazoBaHus HUH(poOpMauy U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIE IHCBMEHHBIE M  KpaTKHE YCTHBIE
cooOmieHusi, 0000mas uHPOpMAIUIO U3 HECKOIBKUX HCTOYHHUKOB
(GU3MYECKOTO COoAEpIKaHUs, B TOM YHCJIE MyOIMYHO MPEACTaBIATH
pe3yNbTaThl IPOEKTHOM MM UCCIIE0BATEIbCKON NEATENBHOCTH, IPH
9TOM TPaMOTHO HCIIOJIb30BATh W3Yy4YCHHBIM IOHATUWHBIN amnmapar

Kypca (pU3MKH, CONPOBOXK/IATh BBICTYIUICHUE ITPEe3eHTaLUEN

1.20

IIPpH BBITIOJIHCHUHA y‘I€6HBIX IMPOCKTOB U PICCJ'I@)IOB&HI/II\/'I (1)I/ISI/I‘I€CKI/IX
IpoHeCcCOB pacCpeacisiTh 00513aHHOCTHU B rpynre B COOTBETCTBUHA C
IIOCTAaBJICHHBIMHU 3ajaadyaMH, CJICIHUTb 3a BBIIIOJIJHCHUEM IIJIaHa
,[[el\/'ICTBI/Iﬁ n KOPPCKTUPOBATH €ro, aJICKBAaTHO OLICHNBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTb TI'PYIIIbI, BBICTPAHWBATH
KOMMYHHKATHUBHOC BBaHMOﬂeﬁCTBHC, IIPOABJIAA TOTOBHOCTb

paspeniath KOHMOIUKTHI

9 KUIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3inuaTth ABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTb MPOABJICHUC H3YUYCHHBIX (1)I/I3I/I‘-I€CKI/IX SIBJICHUN B

OKpY’ KarolleM MHUpe, B TOM uucie Gu3nyecKkue SBIEeHUsI B IPUPO/IE,




IIPU 3TOM MEPEBOAUTDH NMPAKTUUECKYIO 337auy B yUEOHYIO, BBIICIATh

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINUECKUX SIBICHUN

1.4

OINUCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTIONB3yd (pU3MUYECKUEe BEIWYMHBI, MPH ONHCAHUU TPABUIBHO
TPaKTOBaTb  (U3MYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIHYUH,
00O3HaYeHH ¥ eIWHUIBI (U3NYECKUX BEIMYUH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEJIMYMHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH TPa(UKK U3yUEHHBIX 3aBUCUMOCTEH

(1)H31/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, (bI/ISI/I‘ICCKI/Ie SIBJICHUS U IIPOLIECCHI,
HCIIOJIB3Yys HU3YYCHHBIC 3aKOHBI, IIPU 3TOM HOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW 3aIlucChiBaTb €ro MarTeéMaTH4YCCKOC

BBIPAKEHUE

1.6

OGBHCHHTL (bI/BI/I‘-IeCKI/IC IMPOLCCChl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyallUd MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBIABJIATh NPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTD O6’b$ICHeHI/IC u3
2 — 3 JIOTMYECKHUX IIaroB ¢ MOMOIIbIO 2 — 3 M3yYECHHBIX CBOMCTBA

(bu3nUecKuX SBICHUH, PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

pemiate pacu€rHble 3afaud (omuparoniyecss Ha cucremy u3 2 — 3
ypaBHEHHUI), WCIONB3Ysl 3aKOHBI M (OPMYJIbI, CBS3BIBAIOIIUE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHaIW3a YCJIOBHS 3a/ayu
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TAHHBIC, BRIOUPATH 3aKOHBI U POPMYJITBI, HEOOXOANMBIE
JUTSL PEIICHUs, MPOBOJNTHh PACUEThl M OLICHUBATh PEATUCTUYHOCTH

MOJIYUYCHHOT O 3HAUCHUA (I)I/I3I/IIIGCKOI71 BCIIMYHHBI

1.8

paciio3HaBaTb HpO6J’I€MbI, KOTOPBIC MOKHO PpPCHIMTbL IIpK ITOMOIIHA
(1)I/I3I/I‘~ICCKI/IX MCTOAOB, UCIIOJIB3YA OIMMCAHUEC NUCCIICA0OBAHUSA, BBIACTIATD
IIPOBECPACMOC TIPCAIIOIOKCHHUEC, OLICHUBATL IIPABUJIBHOCTL IIOPAJIKA
IMPOBCACHHA MCCICAOBAHHA, [CJIaTb BbBIBOALI, HWHTCPIIPETUPOBATH

PE3YJIbTAThI Ha6J'IIO,I[eHI/II71 H OIIBITOB

1.9

MIPOBOAMUTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SBICHUN WU
(bU3HYECKUX CBOMCTB TEINI: CAMOCTOSITEILHO COOMPATh YCTAaHOBKY W3
M30BITOYHOTO HAboOpa 060pYyI0BaHMSI, OMUCHIBATH XOJ] OIBITA U €r0

pe3yabTaThl, (GOPMYITUPOBATH BBIBOIBI




1.10

MPOBOAUTh TPU HEOOXOJAUMOCTH CEPUI0 TPSIMBIX H3MEPEHUIA,
ompesenisis CpeAHee 3HAYCHHE H3MEpSIeMON BEeNUYHHBI ((hOKyCHOE
paccTosiHue coOMparoIe JMH3bI), 00OCHOBBIBATH BHIOOP crioco0a

U3MepeHus (U3MEPUTEIBHOTO Mprodopa)

IpOBOAUTL HCCICAOBAHHC 3aBUCHUMOCTEN (1)I/I3I/IIICCKI/IX BCINYHH C
HCIIOJIb30OBAHHUEM IIPAMBIX I/I3MepCHI/II\/JII IJIaHUPOBATH UCCIICAOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, q)HKCI/IpOBaTB PEe3yJIbTaThbl
HOJIy‘-IGHHOfI 3aBHUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJIIMYHMH B BHJC Ta6JII/IIII/I

l"pa(bI/IKOB, ACJIaTb BBIBOJLI ITIO PE3yJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOANTh  KOCBEHHBIE  H3MEpPEHUS  (PU3UUYECKHX  BEIMYUH:
IUTAHUPOBaTh ~ HM3MEpPEHHUs,  COOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HU3MEPEHHUs, CIEAys MPEeIIOKEHHON
UHCTPYKLIMM, BBIYUCIIATH 3HAYEHUE BEJIMYMHBI M AHAIM3UPOBATH
MOJIyYEHHbIE PE3yNbTaTbl C YYETOM 3aJaHHOM MOTIPEIIHOCTH

U3MEPEHUIN

1.13

coOioaTh MpaBWia TEXHUKM O€30macHOCTH Ipu  paboTe ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKH M3YyUYEHHBIX (PU3MUYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJENIb aToMa,

HYKJIOHHasA MOACIIb aTOMHOTI'O Apa

1.15

XapaKTepu30BaTh MPUHLUIBI JAEHCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONUCAHUS, UCIOJB3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHUH M HEOOXOIUMBbIE

¢du3nvecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM HM3YyUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENbHBIX  NpHOOpPOB U
TEXHOJIOIMUYECKHUX IMPOLECCOB MPHU PEHIEHUH y4eOHO-IIPAKTHUYECKUX
3a/1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300paKeHH B IIIOCKOM

3epKajie U COOMparoIIeH JTMH3e

1.17

NPUBOAUTH TIpUMEpHl (HAXOOUTh HHPOPMAIMIO O MPHUMEpax)
NPAaKTHYECKOTO  HUCIOJIB30BaHUS  (U3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil oOecriedeHus Oe30MacHOCTH  IpH

oOpamieHun ¢ TmNpuOOpaMH H TEXHHMYECKUMHU yCTPOWCTBAMH,




COXpaHCHUA 3I0pPOBbA U CO6J'IIO}ICHI/I$I HOPM 3KOJIOTMYCCKOI'O

MOBEJICHUS B OKpY>KaroUIel cpejie

1.18

OCYHIECTBIISATh MOUCK HMH(OpMarnuu (U3NYECKOTO COAEPKAHUA B
cetu MnTepHeT, caMOCTOSITENIbHO (OPMYITUPYS TTOMCKOBBIN 3aIpoc,
HAaXOUTh IIyTH OIPENENICHHUs JOCTOBEPHOCTH  ITOJIYYECHHOU
nH(pOpMaIMM HA OCHOBE MMEIOIIUXCSI 3HAHUW U JIOTIOJTHUTEIIbHBIX

HCTOYHHUKOB

1.19

UCIOJb30BaTh IPHU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4yHO-
MOMYJIIPHYIO JIUTEPaTypy (PHU3HMUECKOTO COJACpKaHUsS, CIIPABOYHbIC
MaTepuaibl, pecypcsl ceT VHTepHeT; BiIaaeTh npuémMamu
KOHCIIEKTHPOBAHU TEKCTa, MPeoOpa3oBaHus HH()OpMAIK U3 OTHOM

3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBEe WH(pOpPMAIMKM M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coJiepKaHusl, MyOJIMYHO MPEICTABISITh PE3yIbTaThl MPOEKTHOM WU
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IPM  3TOM  I'PaMOTHO
WCMOJIb30BaTh M3YYEHHBIM TOHATUIHBIM amnmapaT HW3y4aeMoro
pa3znena (U3MKUA U COMPOBOXKJIATH BBICTYIJICHHE INPE3CHTALUMCH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIpH BBIITIOJIHCHUHA y‘I€6HBIX IMPOCKTOB U PICCJ'I@)IOB&HI/II\/'I q)HSI/I‘IGCKI/IX
IponecCoB pacCpeacisiTh 00513aHHOCTHU B rpyarie B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3ajaadyaMH, CJICIHUTb 3a BBIIIOJIHCHUEM IIJIaHa
HeﬁCTBHﬁ n KOPpPCKTUPOBATDH €ro, aJICKBAaTHO OLICHMBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTHL TI'PYIIIbI, BBbICTPAWBATH
KOMMYHHKATHUBHOC BBaHMOﬂeﬁCTBHe, IIPOsBJIAA TOTOBHOCTb

paspeniath KOHMOIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®uszuka — Hayka O mnpupone. SBiIeHUs HTPUPOIBI.
@usnyeckue SABICHUA: MEXaHUYECKUE, TEILIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenUYuHbL. M3MmepeHue (uzNUECKUX
BenmunH. ®Pusnueckue npubopsl. Ilorpemmuocts

n3MepeHuil. MexxayHapoIHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAYYHBII METOJ| MO3HAHMA: HAOJIIOICHUE,
IIOCTAaHOBKA HAy4YHOT'0 BOIIPOCA, BBIIBHIKEHUE THIIOTES,
AKCIEPUMEHT II0 IPOBEPKE THUIIOTE3, OOBICHEHUE

Ha6n}0/:[aeMoro SIBJICHUS

1.4

Onucanue GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIeTIeH

1.5

[IpakTuueckue padbOTHI:

N3mepenue paccTOsHUAN.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TEa.
Omnpenenenne pa3mMepoB MaJIbIX TEI.

N3mepenune temnepaTypsl IpHU MOMOIIU KUIAKOCTHOTO

TCPMOMCTpPA U NAaTYHNKa TEMIICPATYPbI

ITEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNUN BEILIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, X Pa3MEpPHI.
OnbITl, JIOKa3bIBAIOIIME JUCKPETHOE  CTPOCHHUE

BCIICCTBA

2.2

JBwxkenne yactui] BemecTBa. CBA3b  CKOPOCTH
JIBDKEHUS 4YacTUL] C TEMIeparypoil. bpoyHOBCKoe

nBwkeHue, muddys3us

23

B3anmopeiicTBre YacTUIl BEIIECTBA: MPUTSHKEHUE U

OTTaJIKUBAaHHC




ArperaTHme COCTOSAHHUA BCLICCTBA: CTPOCHHUC TIa30B,

KUIKOCTEW W TBEPABIX (KPUCTAIIMUECKUX) Tell.

24 B3anmocCBsA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYISIPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOBI
[TpakTrueckue padbOTHI:
Onenka jauaMeTrpa aromMa MeETOAOM psiioB  (c
UCTIONIb30BaHueM (oTorpaduii).

2.6 OneITEl 1O HAONIOACHUIO TEIJIOBOTO PACIIUPEHUS

ra3os.
OnpiTel 1O OOHApYKEHUIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKECHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JABUKEHHE
12 Ckopoctb. CpenHsii CKOpPOCTh NpPU HEPABHOMEPHOM
. JBWOKEHUH. Pacyér myTH U BpeMeHU JIBUKEHHUS
SIBnenue uHepuuu. 3aKoH MHepuuu. BzaumoneiictBue
33 TN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEJl.
Macca kak Mepa HHEPpTHOCTH Tella
14 [TnotHocts  BemectBa.  CBA3b  IJIOTHOCTH €
. KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMA BEIIeCcTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEll
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiel
' MOMOIUIbIO JUHAMOMETPA
37 SIBnenue TAroTeHUs U cuia TskecTH. Cria TSKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
18 Cuna Ttpenus. TpeHue CKOJBXEHUS U TPEHUE IOKOS.
' Tpenue B Ipupoae U TEXHUKE
1.9 CnoxxeHue cujl, HalpaBIEHHBIX IO OAHOM NPSAMOM.
' PaBHOelicTBYOIIIAS CHUIT
3.10 [TpakTrueckue pabOTHI:




OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBUKEHHS
(wrapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUYECKOTO
apromoOmis u Tak pganee). OmnpeneneHue CpemHen
CKOPOCTH CKOJIbXKEHHs Opycka WIM ULIapuKa o
HAKJIOHHON 1uiockocTH. OrmpeneneHue IUIOTHOCTU
TBEproro  Tema.  OmbITh,  JAEMOHCTPHUPYIOLIUE
3aBHCHUMOCTH pacTsKeHus (aegopmaliiu) npy>KuHbl OT
OPUIOKEHHOW cuibl. ONBITBHL, JIEMOHCTPUPYIOLIHE
3aBHCHMOCTh CHJIbI TPEHMSI CKOJIbKEHUS OT Beca Tena 1

XapaKTepa COMPUKACAOIINXCS HOBerHOCTeﬁ

dusnyeckue SIBJICHUS B pupoAc: MPUMEPDLI IBHMIKCHUS C

3.11 pa3IMYHBIMUA CKOPOCTSIMU B )KMUBOM U HEKUBOM IIPUPOJIE,
NIEMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuueckue yCTpoicTBa: AMHAMOMETP, MOIIITUITHUKN

JIABJIEHUE TBEP/IbIX TEJI, )KMJIKOCTEI 1 TA30B

4.1

HaBnenue TBEpmoro Tema. CrnocoObl YMEHBIICHHS

YBCIIMUCHUA NaBJICHUS

4.2

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TeMIepaTypsl

43

Hepeﬂatla JaBJICHUA TBépZII)IMI/I TCJIaMU, XXUJKOCTAMU U

razamu. 3akoH Ilackans. [TneBMaTHUECKHE MalIMHEI

4.4

3aBUCHMOCTh JIaBJICHHS JKUAKOCTH OT TJIyOHHBI
I'mppocratnueckuit  mapagokc.  CooOmaromuecs

COCYJHhI. FI/II[paBJ'II/I‘ICCKI/Ie MEXaHHU3MbI

4.5

Atmochepa 3emaum u  arMochepHOEe JaBJICHHE.
[TpyyrHbI CyIIECTBOBAHUS BO3AYIIHOM 00OJIOYKH
3emiu. OnbIT Toppuuennu. 3aBHCUMOCTb
aTMOC(EepHOro JaBICHHUS OT BBICOTHI HaJ YpPOBHEM

Mopst

4.6

Nsmepenne armocdepnoro nasnenus. [Ipubopsr st

HU3MCPCHUMA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelicTBrE KUIAKOCTH W ra3a Ha IOTPYKEHHOE B HUX
Teno. BrlTankuBaromias (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

IInaBanue ten. BoznyxomnnaBanue

4.9

[TpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAEC OT
00béMa NOrpyXEHHOW B JKUIKOCTb YacTU Tela.
OnpeneneHre BBITAIKUBAIOIIEH CHIIbI, NEHCTBYIOIIEH
Ha Telo, MOrpyxEéHHoe B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIBI, IEUCTBYIOLICH
Ha TeJO B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAIOLICH
CUJIBI, IEHUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHON B JKUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH
xkuakoctu.  KoHcTpyupoBanue — apeomerpa WM
KOHCTPYMPOBAaHHME JIOAKM M  OmpeleiacHue  e€

IrpPy30I0AbEMHOCTU

4.10

duznueckre  SBICHUS B TNPUPOJE:  BIUSHUE
aTMoc(epHOro JaBlIEHHUSI Ha JKMBOM OpraHu3M,

TUTaBaHKE PBIO

4.11

TexHUYeCKHE YCTPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI IIpecc,
MaHOMETp, 0apoMeTp, BEICOTOMEp, TOPIIHEBOK Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanuveckast MOIITHOCTb

53 [IpocTeie MEXaHU3MBI: pbIYar, OJOK, HAKIOHHAs

' m10ckocThb. [IpaBuiio paBHOBECUS pblyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS phluara K 0JIOKY
«3omoroe  mpaBwio»  MexaHukd. Koadpouuuent

5.5 MOJIE3HOT'O JEUCTBUSA MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckast sneprus

58 [Tonnas mexanuudeckasi YHEprus. 3aKOH U3MEHEHHS U

COXpPAaHCHUA MEXaHUYeCKOM OHCPIun




59

[IpakTuueckue padbOThI:

Onpenenenue paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM
JBIJKCHUHM Tela I0 TOPU30HTAIBHONW IIOBEPXHOCTH.
HccnenoBanue  ycioBul — paBHOBECUs — pblyara.
Nsmepenne KII/] nakimoHHOW muiockocTu. M3yuenwue

3dKOHa COXpPAaHCHUA MEXaHHYECKOM OHCPIrun

5.10

®duznyeckue SBICHUSA B npupoAc: pbldHaru B TCIIC

YCJIO0BCKa

5.11

TexHuueckue yCTpPOMCTBA: pblYar, MNOABWKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, IIPOCTHIE

MEXaHU3MBI B OBITY

8 KUIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KNHETHUECKON
TEOpUU CTPOEHHs BemiecTBa. Macca U pa3Mepsl
MoJIeKyd. OmbITBI, NOATBEP)KIAIOIIUE OCHOBHBIC

ITOJIOKCHU A MOHGKyJISIpHO-KHHCTH‘-ICCKOfI TeOpHUn

6.2

Mogenu  TBEPAOro, KHAKOIO H  ra3000pa3HOro
coctosiHui BemecTBa. Kpucrammmueckue U aMmopgHbIe

TCIIa

6.3

OOBsicHEHHE CBOMCTB ra3oB, JKUIAKOCTSH U TBEPABIX TEI
Ha OCHOBE IIOJIOXKEHUH MOJIEKYJIIPHO-KUHETUYECKON

TEOpun

6.4

CMaunBanue u KallWJJIAPHBIC SABJICHUA

6.5

TennoBoe paclIMpeHne U CKaTue

6.6

Temnepatypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO

TCIIJIOBOT'O ABMIKXCHUSA YaCTHI]




6.7

BuyTpeHHsass ~ sHeprus. CrocoOGpl  M3MEHEeHus
BHYTPEHHEH 3HEpruM: TeIulonepenaya U COBEpIIECHUE

paboThI

6.8

Bumgst TeIJIoTIepeIavuu: TETJIONMPOBOAHOCTb,

KOHBCKIUA, U3JITYUCHUC

6.9

KonmmuectBo TemnoTel. VYaenpHas  TEMIOEMKOCTH

BCIICCTBA

6.10

TemiooOMEH © TEMIOBOE paBHOBECUE. YPaBHEHHE

TEIUIOBOTO OalaHca

6.11

IInaBaeHue 41 OTBCPACBAHUC KPUCTATININICCKUX

BEIIECTB. Y IenbHas TEIUIOTA IUIABIICHHS

6.12

[TapooOpa3zoBanue u  KoHAeHcanus. Hcmapenue.
Kunenue. VYpenbHas Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPbl KUIIEHHSI OT aTMOC(HEPHOT0o

JaBJICHUA

6.13

BrnaxunocTs Bo3ayxa

6.14

3HepFI/I$I TOIIJINBA. yI[eJIBHaSI TCIIOTAa CroOpaHusa

6.15

[Mpuanuner  pabotel  TemnoBeix aBurateneit  KILJT
TEIJIOBOT'O ABUTATEIIS. TEeNIoOBbIC ABUraTEIN U 3aIlUTa

OKpYXKaIoIIeH Cpeabl

6.16

3aKOH COXpaHEHMsI M IIPEBpPALEHUS DSHEPIUU B

TCIUIOBBIX Mponeccax

6.17

[IpakTuyeckue paboOTHI:

OnbiITBl 1O OOHApy)XEHUIO  JCUCTBUS  CHJI
MOJIEKYJISIPHOTO NTPUTSIKEHUS.

OneITEl 1O BBIPAIIMBAHHUIO KPHUCTAJUIOB IOBAPECHHOU
COJIM UJIU caxapa.

OnbITBl 1O HAOMIONEHUIO TEIJIOBOTO PaCIIUpPEHUs
ra3oB, KUAKOCTEN U TBEPIBIX TEII.

Omnpenenenue AaBIeHUs BO3AyXa B OAJUIOHE LINPHILIA.
OneITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JABIICHUS

BO31yXa OT €ro 00bEMa H Harp€BaHHus UJIN OXJIAKICHHA.




[IpoBepka runoTe3bl JUHEUHOW 3aBUCUMOCTH JIJIUHBI
CTOJIOMKA XKUAKOCTU B TEPMOMETPUUYECKON TpyOKe OT
TeMIEepaTypbl.

Habntonenue nusmeHeHusi BHyTpeHHEH HEPTrUu Tena B
pe3yabpTaTe TeIionepeaayd U padoThl BHEITHUX CHIL.
HccnenoBanue SIBJIICHUS TeriooOMeHa npu
CMEIIMBAHUU XOJOJIHON U rOpsiYe BOJIBI.
OrnpezenieHre KOJIWYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOH NPH TEIJIOOOMEHE C HArpeThIM METAJUTMYECKUM
LHAJTUHIPOM.

Ornpenenenne yaenbHOU TEMJIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca UCIapeHus..

Omnpenenenne OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

Omnpenenenne yaeIbHON TEIJIOTH TUTABICHUS JIb/IA.

6.18

®usnyeckue SBICHHS B NPUPOJE: TOBEPXHOCTHOE
HaTSOKeHHE W KalWUIApHbIe SBJIEHUS B TMPUPOJE,
KpUCTalibl B mpupoje, wu3nydyeHue CouHia,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl; 00pa3zoBaHUe

pOCHI, TyMaHa, UHEsl, CHera.

6.19

TexHnyeckue ycTpoicTBa: KalWJUIAPBL, MPUMEPHI
HCII0JIb30BAHUS KPUCTAIIJIOB, KUAKOCTHBII TEPMOMETD,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS
JIOMOB, TMTPOMETPBI, IICUXPOMETp, NapoBasi TypOHHa,

ABUTATCJ]Ib BHYTPCHHET'O CrOPpaHUs.

DJIEKTPUYECKUE U MATHUTHBIE AABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Ted. 3akoH Kysona

7.2 (3aBUCHMOCTb CHJIBI B3aMMOJCHUCTBUS 3apSUKECHHBIX Tell
OT BEJIMYMHBI 3aPs/I0B U PACCTOSIHUS MEXKY TEIaMH)
DnexTpuyeckoe rnoJie. HarnpsxénnocTs

7.3 anekTpuyeckoro nois. IlpuHnun — cynepno3uuuu

NEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTApHBIN

7.4 anekTpudeckuit 3apsan. Ctpoenune atoma. [IpoBogHuku
U JURJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsiia
6 ONEeKTpUYeCKUid  TOK.  YCJIOBMSI  CYyIIECTBOBAaHUS
' AJIEKTPUIECKOTO TOKA. ICTOUHHUKHM TOCTOSIHHOTO TOKA
HenictBus JIEKTPUYECKOIO TOKa (Tennosoe,
7.7 XMMHYECKOE, MArHuTHOE). OJIEKTpUYECKHII TOK B
KUJKOCTSX U rasax
o Onexkrpuueckas uenb. Cuna Toka. OJIEKTPUUYECKOE
' HaIpsDKEHUE
79 CornpoTuBieHue MIPOBOJHUKA. VYaenbHoE
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma aJig yyacTka 1enu
[locnenoBarenbHOE W THapaUIENbHOE COEAMHEHUE
7.11
MIPOBOJIHUKOB
PaGoTa W MOIIHOCTH JJICKTPHUUECKOTO TOKA. 3aKOH
7.12
[xoyisa — Jlenna
13 DNEeKTPUYECKHUE LEMHU U TOTPEOUTENH IICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[ToctossHHBIE MarHuThl. B3auMoaericTBue MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosje. MarnutHoe moje 3eMid U ero
' 3Ha4YEHME JJIS XKU3HU Ha 3emie
716 Oneir Opcrena. MaruutHoe moJ€ 3JIEKTPUYECKOIO
' ToKa. [[puMeHeHne 2IeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATEINb TOCTOSIHHOTO TOKa. Mcnonb3oBanue
' 3JIEKTPOJIBUTATENICN B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
718 OnbiTel  @apajned. SIBieHHE  AIEKTPOMATHUTHOMU

nHayknuu. [Ipasuio Jlenna




DIIEeKTPOTEHEPATOP. Crioco6s1 MOTyYeHUS

7.19 SJIEKTPUYECKOM  DHEpPruu.  DJIEKTPOCTAHIIUM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTrueckue pabOTHI:
OnbITel 1O  HAOMIOAEHUIO  DIJICKTPU3ALMH Tl
WHIYKLIHUEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue [OEUCTBUS AJIEKTPUYECKOTO IMOJs Ha
MMPOBOJIHUKY U JUDJICKTPUKH.
COopka u mpoBepka pabOThI AJICKTPUUYCCKON IETTH
IIOCTOSHHOT'O TOKa.
N3mepenue u peryiupoBaHue CUIIbI TOKA.
N3mepenue u peryiupoBaHue HATIPSKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HJIYIIETO
yepe3 pe3ucTop, OT COIMNPOTHUBICHHUS pPE3UCTOpa U
HaIPsKEHUSI HA PE3UCTOPE.
OnkITHI, JIEMOHCTPHPYIOIINE 3aBHCHMOCTD
AJICKTPUYECKOTO COIPOTHBIICHHUS MPOBOJHHKA OT €T0
720 JUTHBI, TUIOLIAU TIOTIEPEYHOT0 CEYEHHS U MaTepuara.

[IpoBepka mpaBwila CIOXKEHMSI HAIpPsDKEHUH TIpU
MOCJIEZIOBATEIbHOM COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuiia i CUIIBI TOKA MIPU NMapajuIeIbHOM
coeMHEeHUN pe3uctopoB. OmnpeneneHue padOTHI
MEKTPUYECKOTO TOKA, HUAYLIETO YEpe3 pPE3UCTOP.
OnpeneneHue MOIIHOCTH — JIEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pes3ucrope. Hccnenosanue
3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JaMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpesarenst.
UccnenoBanue MarHMuTHOTO B3alMOJICHCTBUS
MOCTOSIHHBIX MarHuToB. V3ydyeHue MarHuTHOTO MO
IOCTOSIHHBIX MAarHMTOB TMpH HUX OOBEIWHEHHH U
paznenenun. MccnenoBanue AelCTBUS AIEKTPUIECKOTO
TOKa Ha MarHUTHYO CTpEJIKY. OnbIThI,

JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH CHJIBI




B3aI/IM0)IeI\/IICTBI/15[ KaTylK1 ¢ TOKOM U MarauTa OT CHJIbL
TOKa W HalpaBleHUs TOKAa B Karyuke. M3yuyeHue
JIEUCTBUS MArHUTHOIO IIOJISI HA MPOBOJHHUK C TOKOM.
KoncrpyupoBanue u U3y4YeHUe paboThI
3IIEKTPOBUTATEIS. H3mepenne KIIg
3JEKTPOJIBUTaTE€IbHONM  yCTaHOBKM.  OmBITBI 1O
HCCIIEIOBAHUIO SIBJICHUSI 3JIEKTPOMATrHUTHOMU
UHAYKIUU: HUCCIICAOBAHUC W3MCHCHMI 3HAYEHHUS U

HampaBJICHUA HHAYKIOWUOHHOI'O TOKa

7.21

@dusnueckue SBICHHUS B MPUPOJAE: DIICKTPUUECKUE
SABJICHUA B aTMOC(l)epe, SJICKTPHUYCCTBO JKHNBBIX
OpPraHW3MOB, MAarHUTHOE TOJIe 3eMJTH, Iper( MOITFOCOB,
POJIb MAarHUTHOTO TIOJISI AJIs1 JKU3HU Ha 3emiie, MOJIIpHOe

CHUAHHUC

7.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKOI, aMIepMeTp,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUUECKON SJHEPTHUH,
9JIEKTPOOCBETUTENIbHBIE TMPHOOPBI, HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), AEKTPUYECKUE
MPEJOXPAHUTEIH, IEKTPOMArHUT, JIEKTPOABUIaTENlb

IMOCTOAAHHOT'O TOKA, I'CHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
Konx sanementa [IpoBepsieMble 37IEMEHTHI COJIEpKaHUS
pasznena
MEXAHWYECKMUE ABJIEHUA
g1 Mexannueckoe nBWKeHHE. MarepuaibHas TOYKa.
. Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE
HepaBHomepHoe npsimonuHeiiHoe nsmxenue. CpeaHss
8.4 U MIHOBEHHas CKOPOCTb Tejla IPH HEPABHOMEPHOM
JBYKEHUH




Yckopenne.  PaBHOYCKOpEHHOE — NPSMOJMHEHHOE

8.5
JBUKCHHE
8.6 CBobOoguoe nanenne. OneITe! [anunes
PaBHOMepHOE nBHKEHUE MO OKpy>KHOCTH. Ilepnon u
8.7 yacrora oOpamieHus. JIuHeiHas M yriaoBas CKOPOCTH.
IleHTpOCTpEMHUTENBHOE YCKOPEHHE
8.8 [TepBsiit 3akoH HeroTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIMI cynepno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cuia TPEeHUs CKOJIbXEHHUs, cujla TPEHUs
' IIOKOSI, IPYTHE BUJIbI TPECHUS
%14 Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHnue cBOOOAHOTO NaACHUS
%15 IBmxenne nnaHer Bokpyr Connua.  Ilepsas
. KocMuYeckasi ckopocTb. HeBecomMocTh U nmeperpy3ku
216 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEpAOro Tena € 3aKPEIUIEHHOM OChIO
’ BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynbe Tena. Ismenenue nmiyibcea. Mmmnynbsc cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanunueckasi paboTa ¥ MOLIHOCTb
%2 Pabora cun TspKecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTreHunanpHas SHeprus Teja, MOAHATOIO Haj
' MIOBEPXHOCTBIO 3€MIIA
8.24 [ToreHmanpHast SHEPTUsI CKATOM MPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETUYECKOH
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH




8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa
WIA JBW)KCHUS MIApHKa TI0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpEeHUs Tena Mpu paBHOYCKOPECHHOM
JBYDKEHUH 110 HAKJIOHHOW TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MpPH
PaBHOYCKOPEHHOM  JIBKGHWM  0€3  HadabHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
IBUKEHUH 0e3 HaualbHOW CKOPOCTH MYTH OTHOCSTCA
KaK pAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJTAHAKOBHI.

HccnenoBanue 3aBHCUMOCTH CHJTBI TPECHHUS
CKOJIL)KCHUSI OT CHWJIbI HOPMAaJbHOTO JIABJICHUSI.
Onpenenenne kodpUIMEHTa TPEHUS CKOIBKCHUS.
Omnpenenenue xECTKocTU TpyxuHBL. OmnpeneneHue
paboOThI CHIIBI TPEHUS TIPH PABHOMEPHOM IBHKCHHH
Teja Mo TOPU30HTANBLHOM MoBepXHOCTH. OmpenencHue
paboTBl CHJIBI YHPYrOCTH TpH NOABEME TIpy3a C
WCTIOJIb30BAHUEM  HETOJBM)KHOTO U IOJIBUYKHOTO

0JIOKOB

8.28

du3nueckue SIBICHUS B mpupoAc: MPUINBLI U OTJIMBBI,
JABHXCHHEC IIJIAHET ComHeyHOM CUCTEMBI, PCAKTUBHOC

ABHUIKCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue YCTpOWCTBA: CIUIOMETP, JATYUKHU

MIOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYEC

KME KOJIEFAHUA 1 BOJIHbI

9.1

KonebarensHOE JIBIDKEHHE. OcHOBHEBIE
XapaKTepUCTHKU  KOJe0aHWi: TMepuoJ, YacroTa,

aMIUTATY 1A

9.2

MaremMatuueckuii M TPYKUHHBIM ~ MasATHUKHU.
IIpeBpamienne  3Hepruu  NpH  KoseOaTeabHOM

JIBIOKCHUU

9.3

3aryxatomume konebanus. BeiHykIeHHbIE KOJIeOaHus.

Pe3onanc




94

Mexannueckue BOdHBL CBOMCTBA MEXaHHYECKHUX
BOJIH. [IpomonbHble M monepeuHble BOdHBL. JlMHA
BOJTHEI " CKOpOCTh e€  pacmpocTpaHCHHUS.
MexaHuueckue BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmpeneneHne 4YacTOTBl HW  TEepUojaa  KoJeOaHMt
MaTeMaTUYECKOT0 MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  Tepuojaa  KoJaeOaHMit
MPY>KUHHOTO MAasITHUKA

HccnenoBanne 3aBUCMMOCTH TIepHoJia KoJieOaHUH
MOABEUICHHOTO0 K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TIepHOJia KoJieOaHUMH
MPY’KUHHOTO MasiTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuojia KOJIEOaHMH rpy3a,
MOABEIIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTU
npy>kuHbl.  V3MepeHue yCKOpeHus CBOOOJIHOTO

najcHus

9.8

du3znyeckue sSBICHUSI B mpupoaec: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, ceiicMUUecKue BOJIHBI,

LyYHaMH, 3X0

9.9

TexHuueckue YCTpOﬁCTBaZ 3XO0JO0T, HCIIOJb30BaHHC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBI.

101 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 31eKTpOMAarHUTHBIX BOJIH
103 DnexTpoMarHuTHas npupoja csera. CKOpocTh CBeTa.
. BousiHOBBIE CBOMCTBA CBETA
[IpakTudeckue pabOTHI:
10.4 N3ydyeHne CBOMICTB 3IEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOHMIIBHOTO TeedhoHa




®dusuyeckue SBICHUS B NPUPOJE: OHOIOrHYECKOoe
10.5 JeicTBUE  BUAMMOIO,  yJIbTpaduOIETOBOTO U
PEHTT€HOBCKOTO U3TyUYEHH
10.6 Texauueckue YCTPOWCTBA: HCIIOJIb30BAHUE
' ANEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlydeBas monenb cBeta. ICTOUHHKY cBETa
11.2 [IpssMonMHENHOE pacpOCTPAHEHHUE CBETA
113 Otpaxenue cBera. Ilnockoe 3epkamo. 3akoH
' OTpaXKeHUs CBETA
114 [Ipenomienne cBeta. 3aKOH TNPEIOMIICHHUS CBETA.
' [TosniHOE BHYTpEHHEE OTpaKEHHUE CBETa
I1.5 JIunza. Xop ityuen B IMH3E
116 Ontuyeckast cucrtema Qoroarnmnapara, MUKpPOCKONa U
' TeJecKona
117 'maz kak onrudeckass cucteMma. biauM30pykocTh H
' JAJIbBHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnekTp. OnbITel HploTOHA.
" ' CrnosxeHue cCrieKTpajbHBIX IIBETOB. Jlucnepcus ceeTta
[IpakTuueckue padbOTHI:
HccnenoBanne  3aBUCUMOCTH  YIVIa  OTpPaKeHHUSA
CBETOBOI'O JIy4a OT YIJIa NaJeHHUS.
N3ydeHne xapakTepUCTHK HU300pakKeHHs MpEAMETa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTU  yria MPEIOMICHUS
CBETOBOI'O JIyya OT yrJja MaJeHusl Ha TPaHUIIE «BO3TyX
11.9 — CTEKJIO».
[Tonyuenne n300pakeHU C MOMOIIBIO coOMparoIien
JIUH3BI.
Omnpenenenne GOKYCHOTO PacCTOSIHUS M ONTHYECKOMH
CHJIBI COOMpAIOIIEH JTNH3HI.
OnbITHI 110 pa3yIoKEHNIO OEJI0ro CBETa B CIEKTP.
OnpIThl IO BOCHPHATHIO I[BETA MPEIMETOB MpPHU HX
HaOJIIOICHNH Yepe3 LBETOBBIE (PUIBTPHI




11.10

dusnueckue SIBICHUS B npupoac: 3aTMCHUA COJ'IHHa n
HyHBI, OBCTa TCJI, ONITUYCCKUC SABJICHHA B aTMOC(I)Cpe

(uBet HeOa, pedpakiys, pagyra, MUPax)

11.11

TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,

(bOTOaHHapaT, OIITHYCCKHUE CBCTOBOABI

12

KBAHTOBBGIE ABJIEHUA
191 Omneitel Pezepdopaa u mmaneTapHas MOJENIb aToma.
' Mogens aroma bopa
122 Hcnyckanue u NoromieHue cBera aroMoM. KBaHTHI.
’ JIuHeityaTbie CIEKTPhI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IyyeHUs
104 Crpoenue aromHoro sapa. HyxionHas Mopenb
' aTOMHOTrO sipa. M30Tonsl
125 PannoaktuBHble npeBpamenus. [lepuoa nomypacnana
' aTOMHBIX S7Ep
126 SAnepHble peakiy. 3aKOHbI COXPaHEHUS 3apsiI0BOr0 U
' MacCOBOI'O YUCEI
DHeprusi CBA3W aTOMHBIX sjep. CBs3p Macchl U
12.7
SHEPruu
128 Peakuumu cunTeza u penenus sanep. VcrouHuku
' sneprun CoJiHIIA U 3BE3]T
129 Snepnas osHepretuka. JledcTBHE pPagMOAKTUBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue paboOTHI:
HaGumroieHne ChjomHbeIX M JIMHEHYaThIX CIEKTPOB
W3IIy4EeHHUS.
12.10
HccnenoBanue TPEeKOB: U3MEPEHUE YHEPTUHM YaCTHUIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenune paanoakTUBHOTO (poHA
@usnueckue SABJICHHUS B IPUPOJE: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
12.11 PaaUOAKTUBHOE M3JIyYEHUE IPUPOJIHBIX MHUHEPAJIOB,

JICUCTBUE PATUOAKTUBHBIX HM3JyYEHUH Ha OPraHU3M

YCI0BCKa




12.12

Texanueckue YCTpOWCTBA: CIIEKTPOCKOII,

HHHHBHﬂyaﬂBHLIﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHose ®I'OC

[lonumanue pomu QU3MKM B HAYYHOH KapTHHE  MHPA;
c(OPMUPOBAHHOCTh 0A30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3H U TIO3HABAEMOCTH SIBJICHUH MPUPOJIBL, O POJIH SKCIIEPHMEHTA B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHKM W TEXHOJOTHH, 00 3BOIIONNHU
(GU3NYEeCKUX 3HAHUN M UX POJIM B IIETIOCTHON €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJE POCCHUICKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MTPOIIECCOB OKPYIKAIOIIETO

Mupa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHMsS O BHUJAX MaTepuu (BELIECTBO W MOJE), O JIBHKEHUHU Kak
crocobe CyIIeCTBOBaHHS MaTepuH, OO0 aTOMHO-MOJICKYJISIPHOI
TEOPUH CTPOCHHUS BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBICHHI
IIpUpoabl (MGX&HI/ILIQCKI/IX, TCIIIIOBBIX, QJICKTPOMAruuTHBIX U
KBaHTOBBIX); YMCHHUE pas3jindyarb SABJICHUA 110 OIIMCAHUIO HX
XapaKTEePHBIX CBOMCTB MU HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
naHHOe (pu3MyYecKoe sBIIEHHE; YMEHHE pPaclio3HaBaTh IMPOSBIICHUE
M3YYCHHBIX (U3UYECKUX SBICHUI B OKPYKAIOIIEM MHpPE, BBIACTSS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnagenue ocHOBaMM MOHSATUHWHOTO ammapara ¥ CHUMBOJIUYECKOTO
s3bIKa (PU3UKU U MCIIOIB30BAHKUE WX IS pelIeHHUs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WYECKHUE SIBICHUS U

IPpOLECChI, UCITOJIB3Y @yHI{aMeHTaﬂbHHe 1 OMIITMPUYICCKHUEC 3aKOHBI

YMeHHe OIUChIBAaTh HN3YYUCHHBIC CBOMCTBAa Tel U (1)I/ISI/I‘I€CKI/IC

SABJICHUS, UCIIOJIB3Y S (bI/ISI/I‘-IeCKI/Ie BCINYHHBI

Brnagenne oOcHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI PaBHJT O€30IIaCHOTO TPY/la: HAOM0AeHUE (PU3UIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSATEIbHO COOUPATH HKCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 JaHHOTO Habopa 00OpY0BaHUS MO MHCTPYKIIMHU, ONUCHIBATH X0/
OTIbITA U 3alHUCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOBL;
NPOBEACHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUH (PHU3NUECKUX
BEJIMYMH: YyMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOATEIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO MHCTPYKIHH,
BBIYUCIIAITh 3HAYECHHWE BEJIMYMHBI W AHAJIU3MPOBATH I10JYyYEHHBIE
pe3yapTaTel ¢ Y4YETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
U3MEPEHMUI;

MIPOBEACHUE HECIIOKHBIX OKCIIEPUMEHTAIbHBIX HUCCIECIOBAHMM;
CaMOCTOSITEIIFHO COOMpAaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY H
IIPOBOAUTH  HCCIENOBAHUE 10  HMHCTPYKUUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DM3NYECKUX BEIIMYHMH B BUIC TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJaTh BBIBOABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnmaHue  XapakTepHBIX CBOWCTB  (PU3MYECKHMX  MOAETeH
(MarepuanbHas TOUKa, aOCOJIFOTHO TBEPAOE TEJIO, MOJIENIN CTPOCHUS
rasoB, XUIAKOCTEW W TBEPABIX TEJ, IUIAHETapHash MOJEIb aToMma,
HYKJIOHHAasi MOJIeJIb aTOMHOI'O AJpa) U yMEHUE MPUMEHATh UX Ui

00BsICHEHUS (PU3HMUECKUX MPOIIECCOB

YMmenue oOBICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM
YqHuciIe W B KOHTEKCTE CUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH PUUYUHHO-CIICICTBEHHBIE CBS3H
U CTpPOUTh OOBSCHEHHE C OMNOpOM Ha W3Y4YEHHBIC CBOMCTBA
¢u3nveckux SBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIIN

YMenne pematb pacuéTHbele 3amaun (Ha 6aze 2 — 3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI U (OPMYIBI, CBS3bIBAIOIINE (UIUUECKUE
BCJIIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHEC 3aJdayiu,
BBISIBJISITh HENIOCTAIOIINE JaHHBIC, BBIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAMMBIE JUTsI €€ PEIICHHUs, UCIIOJIH30BATh CIIPABOYHBIE IAHHEBIE,
MPOBOJIUTHh PACUYEThl U OLIEHUBATH PEATUCTUYHOCTH IMOJIYYEHHOTO
3HaueHUs PU3MUECKON BETMUUHBI; YMEHHUE ONPEAEIATh Pa3MEPHOCTh

(bH3PI‘-ICCKOﬁ BCJIIMYHHEI, HOHy‘lGHHOﬁ IIpU pCHICHUH 3ala4n




VYMmenune XapaKTCpUu3oBaTb IMMPUHIUIIBL I[@I\/'ICTBI/ISI TEXHUYCCKUX
yCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U IPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IIPOUECCCOB 110 UX OITMCAHUIO, UCITOJIB3Y 3HAHHUA O
CBOMCTBaxX (I)I/I?»I/ILIGCKI/IX SIBIICHUN H HCO6XOI[I/IMBIC (I)I/I3I/ILICCKI/IC

3aKOHOMEPHOCTH

10

YMeHue Hucnonb3oBaTh 3HAHHUA O (PU3MUECKHX SBJICHUSX B
MIOBCETHEBHON KHM3HM I obOecliedeHus Oe30MacHOCTH  IpH
oOpamieHUH ¢  OBITOBBIMH  NPUOOpaMU U TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbS U COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKpY’)KaloIIEeH cpele; MOHWMaHue
HEOOXOIMMOCTH MPUMEHEHHs AOCTHKEHUH (U3UKU U TEXHOJOTMiH

IJIg palifMOHAJIBHOT'O MPUPOA0IIOJIBE30BaAHUSA

11

OneIT TOMCKa, TPEoOpa3oBaHUs U TMPEACTABICHUS HHPOPMAIUU
(U3MYECKOTO COAEpXKAHUSI C MHCIOJIIb30BaHHEM HWH(OPMAaIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHIA; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJTy4YeHHOW HH(pOpPMAllMM Ha OCHOBE HMEIOIIMXCS 3HAHUK |
JOTIOTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJNb30BaTh  MpPHU
BBITIOJTHEHUH Y4EeOHBIX 3aJlaHuil Hay4YHO-IOMYJISIPHYIO JINTEPaTypy
(U3HUYECKOTO COEepPIKAHMSI, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
Wntepuner; BianeHue 0a30BBIMM HaBBIKAMU —IpeoOpazoBaHUs
uH(pOpMalMd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTyl0; YMEHHE
co3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEP KXAHUA, IIPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

1 MEXAHWYECKUE ABJIEHMA

1 Mexannyeckoe JBwkeHne. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE U HepaBHOMEpHOE JBUKeHUE. CpeaHss ckopocTsb. PopMyiia i

1.2 BBIYUCIICHUS CPEJIHEeN CKOPOCTH: V = S/t

PaBHOMEpHOE IPSAMOIMHEHOE JBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOTO IIPSIMOJIMHEWHOIO IBUKECHHUS:

13 X(1)=x,+ut
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHU IUJId IPOCKIHU CKOPOCTH, HNPOCKIUHN
MepeMENICHUs, MYTH, KOOPAWHATHI IPU PABHOMEPHOM MNPSAMOJIUHEHHOM

JABMOKCHUH

3aBUCHMOCTD KOOpAUHATBI TC€JIa OT BPCMCHU B CJIyda€ PABHOYCKOPCHHOI'O

pr[MOJ'IHHGﬁHOFO JBHUXCHUA:

Sylf) =vg, = f+ay*

l‘-:'l "Ha

CDOpMy.HI)I IJid OpOCKOWUN TMEPEMCHICHUSA, MPOCKIUHU CKOPOCTU W IMPOCKIHNU

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIUHEHHOM JIBUKEHUU:

o

1.4 s.(D=vy,t+a, L,
2
U.\'(’f) =Up, +a, L,
a.(f) =canst,
Uy o — Uy, =2a.s

<X 1X rx

I'paduku 3aBUCHMOCTH OT BpEMEHM MJsi MPOEKIHUHU YCKOPEHHS, MPOEKIHMU
CKOPOCTH, NPOEKLUHU IEPEMEILIECHUs, KOOPAUHATHI IIPU PAaBHOYCKOPECHHOM

pr[MOJ'IHHGﬁHOM JABM>KCHUN

CBoOoanoe nagenue. @opmyJibl, OMUCHIBAIONINE CBOOOHOE TaJIeHUE Tella 10

1.5 BCPTHKAIIN (,Z[BI/I)KGHI/Ie TCJIa BHHU3 HJIM BBEPX OTHOCHUTCIIbBHO ITOBCPXHOCTHU

3emun). I'paduku 3aBUCHUMOCTH OT BpPEMEHM Il NPOEKLUUU YCKOPEHHS,




MPOEKIIMU CKOPOCTH M KOOpJAUHATHI NpU CBOOOAHOM TMaJE€HUU Tela IO

BCpPTUKAIIN

CKOopocTh PaBHOMEPHOTO [BIKEHHUS Tela MO OKpYy>KHOCcTH. HampasreHue
CKOpOCTH.
dopmyina s BBIYUCICHHS CKOPOCTH 4Yepe3 PaJnyC OKPYKHOCTH W TIEPUO]]
oOparieHus:
_ 2mR
T

LlenTpocTpeMuTenbHOEe yCKOpeHHe. HampamiieHHe LIEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyra J71sl BBIYUCIIEHUS YCKOPEHUS:

1.6
2
qa = L
"R
dopmyia, CBSI3bIBAIOIIAs IEPUOJ M YACTOTY OOpaleHHUS:
V= 1
T
Macca. [InotHocts Bemectsa. @opmyia i BBIYUCICHUS TUIOTHOCTH
o= m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClioskeHue Cuil
1.9 SIBnenue unepuuu. [lepssiii 3axkoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-da
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbI, JENCTBYOIIEH
Ha TEeJIo
B3anmopericteue ten. Tperuit 3akoH HeroToHa:
1.11 Fyy=-Fi
1> TpeHue okos ¥ TpeHue cKoIbKeHNsa. PopMyiia sl BBIYUCIEHUS MOLYJIS CUIIbI

TPECHUA CKOJIbXKCHUA:




1.13

Hedopmarus tema. Ympyrue u Heympyrue nedopmanuu. 3aKkOoH YHIPYroi

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -MaA
}"_ = G - '—_‘_
'L
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.
dopmyna A BBIYUCIEHUS CHIIBI TSHKECTH BOMU3M MoBepxHOCcTH 3emnu: F =
mg.
JIBrxxenue manet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynse Tena — BekTopHas pusndeckas BEIIMUMHA.
p=mi

I/IMHyJ'IBC cucTeMbl Tea. I3MeHeHue HUMITYJIbCA. I/IMHyJ'IBC CHIJIBI

1.16

3akoH COXPAaHCHUA UMITYJIbCA JIA BaMKHyTOP’I CHUCTCMBI TCJI:
p=nyUy +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckas pabota. @opmyiia Jiisi BEIYUCICHHUS paOOThI CHITHL:

A=Fsoosct

Mexanuueckass MOIITHOCTE:

1.18

Kunernueckas u MNOTCHIMAJIbHAA SHCPI'UA. CDOpMy.]'Ia JJIA BBIYUCIICHUA

KUHETHUYECKON SHEPIUU:




Teopema o knHeTHUECKOU dHeprun. Popmyia A1 BBIYUCICHUS
[IOTEHIMAJIbHOU DHEPIUH TEJIA, IOJAHATOrO

HaJI 3eMIéii:

E,= mgh

1.19

Mexannyeckas SHEprusi:
E=E.+E »

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. PopmyJia s 3aKoHa
COXPAHEHHUs MEXaHUYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHUs: £ = const.

IIpeBpanieHne MEXaHUYECKOM SHEPIUU IIPU HAIMYUU CUIIBI TPEHMUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peryar. Momenr cwitsl: M - FI.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[ToasrxHbIN 1 HeMOABWKHBIN O0510Kku. KITJ] mpocThix MeXaHN3MOB,

n= Anonesnas
"iaaqzaqanm:a

1.21

[laBiienue TBEpIOTO TEIIA.

@®opMya 1715 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

_F

JlaBnenue ra3za. ATMochepHoOe J1aBJICHHE.

FI/I,Z[pOCTaTI/I‘-IeCKOC JaBJICHUC BHYTPH KUAKOCTHU.

d)opMyna AJI BBIYUCIICHUA OaBJICHUA BHYTPH KUAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnudecknii mpecc

1.23

3akon Apxumena. dopmyna sl OnmpenesNieHUs BBITAJIKUBAIONICH CHIIHI,

Z[eﬁCTBYIOHleﬁ Ha TCJIO, HOFp}/')KéHHOC B XXUJKOCTb MJIM ras:

Fy

A =pgV




VYcaopue mnaBanus tena. [lnmaBanue CYZI0B U BO3AYyXOILIaBaHHUEC

1.24

Mexannueckue KosneOaHus. AMIUIMTyJa, HEpUOA U YacToTa KoJieOaHMiA.

dopmyiia, CBSI3bIBAIOLIAs YACTOTY M NEPUOJ KOJIeOaHUI:

1.25

Marematnueckuii M TpYXKMHHBIA MasTHUKH. lIpeBpamieHune sHeprum Ipu

KoJie0aTeIbHOM JABM>KCHUN

1.26

3aTyxaI01uI/Ie KoJIeOaHHsI. BBIHy)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

MexaHuuecKre BOJIHEI. HpOI[OJ'IBHLIC U IMOIICPCUYHBLIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHHUS BOJIHBIL:

L=v-T

1.28

3ByK. I'poMKOCTB M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha I'PaHULE

IByX cpell. IH(ppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

W3mepenue cpegHell MIOTHOCTH BELECTBA; apXUMENLOBOM CHIIBL, KECTKOCTH
MPYXUHBL, KO3((PULIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUS, CUJIIBI
YIPYTOCTH; CPeHEN CKOPOCTH JIBUKEHUSI OpYyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 Opycka TpH ABMKEHHUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHM MaTeMaTH4eCKOro MasTHHKA; YacTOThl M Iepuoja
KoJieOaHU# MPYKUHHOTO MasiTHUKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YNPYTOCTH HPU MOABEME Ipy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOThI CUJIbI YIPYTOCTH NPHU MOAbEME I'Py3a C OMOILBIO ITOABHKHOTO
6J10Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHUIIBI
OT MAacCChI TC€Jia;, CUJIbI TPCHUA CKOJILXKXCHUS OT CHUJIbBI HOPMAJIbHOI'O AAaBJICHUS WU
OT poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPY>KHUHE, OT CTETIEHU
neopManuy Npy>KUHBL; YCKOPEHHs OpyCcKa OT yTrila HaKJIOHA HaPaBIISIOIICH;
neproJia (4acToThl) KOJIOAHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; EpUoJia
KoJ1e0aHui MPYXUHHOTO MAsTHHKA OT MaccChl rpy3a M KECTKOCTU MPYKHUHBI;
HCCIlIeZIOBAaHNE HE3aBUCUMOCTH MepHoja KojJeOaHUM HUTSHOIO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHS pblyara

1.30

Dusuueckue A6NEHUS 8 npupode: NpuUMEpPbl ABUXXCHUA C PA3JIMYHBIMHA

CKOPOCTSIMH B )KMBOW U HEXHUBOW MPUPOJE, NEHCTBUE CUITBI TPEHUS B IPUPOJIE




U TEXHUKE, MPWIWBBI M OTJIMBBI, JABM)KEHHE IUIaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, PbIUard B TEJIE YEJI0BEKA, BIUSHUE
aTMoc(epHOro naBieHUs Ha >KMBOW OpraHU3M, IUIaBaHHE pbIO, BOCHPUSATHE

3BYKOB JKUBOTHBIMH, 3E€MJICTPACCHHUC, celicMHUYecKue BOJIHBI, YHaMH, 3X0

Texuuueckue ycmpoﬁcmea: CIIMAOMCTpP, AATUYUKU ITOJIOKCHUSA, PACCTOAHHA U
YCKOPCHUA, AWMHAMOMCTpP, IMMOAIIMIIHUKH, PaKCThl, pblyar, HOI[BH)KHLIﬁ u

HGHO,Z[BI/DKHHﬁ 6J'IOKI/I, HAaKJIOHHAA IINIOCKOCTb, IIPOCTBIC MCXAaHHU3MbI B 6BITy,

131 COO0IIAIONMECs COCYAbl, YCTPOMCTBO BOJOIPOBO/IA, THAPABIMUECKHUN Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIIbTPa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpUH  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, )KUAKOTO U Ta3000pa3HOr0 COCTOSTHHM BEIIECTRA.
Kpucrannuaeckue u amopdHbIe Tena

25 JBwxenue dactuil BemecTBa. CBs3b CKOPOCTH JABMKEHUS YACTHULl C

' TeMriepaTypoi. bpoyHoBckoe nBmwxkenne, muddys3us

2.3 CmaunBaHUE M KalWUSIPHBIE SIBJICHUS

2.4 TemoBoe pacuIMpeHne u cxxaTue

2.5 TemoBoe paBHOBECHE

26 Buytpennsst sneprus. Pabota u Temomepenada Kak CrnocoObl W3MEHEHHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buael Terionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS, U3TyYEHUE
HarpeBanne wu oxmaxnaenue Ttein. KommdecTBO TEIUIOTHL. Y aenbHas
TEILUIOEMKOCTb:

2.8 ) .

QO=cm\t,—1,)
3aKOH COXpaHEHUsI PHEPTrUuM B TEIUIOBBIX Mpoleccax. YPaBHEHUE TEIJIOBOIO
OajaHca:

2.9
Q1 _Qz +..=0
Ucnapenue u xonaeHcauusi. M3MeHeHHME BHYTPEHHEW SHEPIHHM B IMPOLECCE

510 WcnapeHuss W KOHJeHcauuu. KumneHue KUIKOCTH. YelbHas TeroTa

napoo6pazoBanus: L = O/m




2.11

BnaxnocTs Bo3ayxa

2.12

[InaBnenne u kpucrajumsauusa. l3MeHeHHMe BHYTPEHHEH DSHEpPruM IIpU

TUTAaBJICHHUU U KpUCTAJIJIN3AallNH. VY aenbHas TEIJIOTa MJIaBJICHUS

59

A==
m

2.13

BHyTpeHHssT SHeprusi cropaHusi TOIUIMBA. YJAeNbHAas TEIJIOTa CrOpaHUs

TOIIMBA: ¢ = Q/m

2.14

[Ipunuuns! padots! Temnosbix aurateneil. KI1/[ reroBoro asuraresns

2.15

IIpakmuueckue pabomol

W3mepenue yaenbHON TEMIIOEMKOCTH METAIIIMYECKOTO WIMHIPA; KOJITMYECTBA
TETUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIlepaTypsl (UKCHPOBAHHOMN
Macchpl, B KOTOpPYHO OIIyIIEH HarpeTblii LWIMHIP;, KOJWUYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThIM LWIMHAPOM, IIOCIIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTEIBHON BIIAKHOCTH BO31YyXa; YACIBHON TEIUIOTHI
IaBiaeHus Jpfa. lMcciaenoBaHue HW3MEHEHMS TeMIlepaTypbl BOABI  IIpU
pa3UYHbIX YCIOBMSX; SIBJICHUS TEMJI0OOMEHa NPU CMEUIMBAHUU XOJIOJAHOW U

ropsiueit BOJbI; Mpoliecca UCHapeHust

2.16

Qusuueckue a6ieHuUs 8 npupoode. TOBEPXHOCTHOE HATSXKECHUE M KallMILISIPHBIC
SBJICHUS! B TPUPOJE, KPUCTAIUIBI B MpUpoae, uznyuenue ColHIa, 3aMep3aHue

BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpouicmea: — KalWUISPbl, TNPUMEPbl  HUCHOJIb30BAHUSA
KPUCTAJIJIOB, >KUJIKOCTHBIN TEPMOMETD, IaTUYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHUS JOMOB, TMUIPOMETpBI, ICUXPOMETp, MapoBasi TypOUHA, JBUraTesb

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB

3.2

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3akoH COXPAHCHUA IJICKTPUICCKOI'O 3apda

3.4

aﬂeKTpI/I‘lCCKOG IIOJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0 IOJIA. HpI/IHLII/IH

CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsiaoB. JlelicTBHE AJIEKTPUYECKOrO IO Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocTosTHHBIN MEKTpUUECKUH TOK. J{elCTBHS AIeKTpHUIecKOro Toka. Cria Toka.

Hanpsxenue.
3.6 I=q/t, U=A4/4q

DNEKTPUUECKOE COITPOTUBIIEHHE. Y ACITBHOE IIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma a1 yyacTka anekrpuaeckout nenu: / = U/R

IlocnenoBarenpbHOE COEIMHEHNE IPOBOIHUKOB:

FT—TT T R—

I]. :Ij-. '[r —'[,1 _'[r"}-. R _R]. —R?

3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOT'O COIIPOTUBIICHMUS:
R
U=U,I=1+1I;R=—.
ST ST 2

CMeliaHHbIE COEIMHEHUS IPOBOIHUKOB
3.10 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akon J[>xoyns — Jlenma:

2

3.11 O=I"-R-t
312 OneiT Dpcrena. MarHutHoe moje MPSMOTO IPOBOJAHMKA C TOKOM. JluHuuM

MarHMTHON MHIyKLIUU
313 MarautHoe 1oJIe TOCTOSIHHOIO MarHura. B3aumoneicTBHE IOCTOSHHBIX

MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SABnenHue snekTpoMarHuTHON MHAYyKUuU. [IpaBuino Jlenna

Ilpakmuueckue pabomwl

W3mepenne  JIEKTPUYECKOTO  CONPOTHBICHHA  PE3UCTOPA;  MOIIHOCTH
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOLMICTO B IIPOBOAHHKE

(pe3ucTopsl, JIaMIOYKa), OT HANIPSKEHHUSI HA KOHI[aX IPOBOHUKA; 3aBUCUMOCTH




COIIPOTUBJICHHUA OT JJIMHBI IPOBOAHUKA, INIOMIAAN €T0 MMOINCPEUYHOTO CCUCHUA U
YACIBbHOTO COIIPOTUBJICHHA.

HpOBepKa mpaBujia JJIsd SJICKTPUICCKOr0 HAIIPSIKCHUS IIPU ITOCJIC0BATCIIBHOM
COCAMHCHNUN MPOBOAHUKOB, IIpaBUJIa JIA CHUJIBI 3JICKTPUUCCKOTO TOKa IIPpH

napajjieIbHOM CO€AMHEHUU IPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6N1eHUs 6 Npupode: SIIEKTPUYECKHE SBIEHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE MOJIe 3eMIIU, Ipei] MoIoCcoB,
POJIb MATHUTHOTO TIOJISI JIJIs "KU3HU Ha 3eMJle, MOISIPHOE CUSHHE
Texnuueckue ycmpoticmea. 3IEKTPOCKON, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DIEKTPUUYECKONW OSHEPTruu, dJICKTPOOCBETUTEIbHBbIE  MPUOOPHI,

3.18 HarpeBaTejbHbIC AIIEKTPOIPUOOPHI (npumepsl), IIEKTPUYECKHE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJIH

3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacipocTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cBera

304 JIunza. Xon nydeit B muH3ze. oKycHOE paccTosHUE JTUH3bI. OnTHYecKas cuia

. auuH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ipaxmuyeckue pabomuol
HiHtPar#H##l3Mepenne onTUYECKON CHilbl coOuparomei JUH3bI; (HOKYCHOIO
paccTosiHUs coOMparolei JIMH3bI (0 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaMeTa
1 M300pakeHus1, KOT/Ia IPEAMET PACIIONOKEH B IBOMHOM (OKyce), oKa3aTess

3.26 MIPEJIOMIICHUS CTEKIIA.
#i#Par#H##lccnenoBanue cBoiicTBa U300paKeHUs, TOTYYEHHOTO C ITOMOIIBIO
coOuparomiel TUH3bI; U3MEHEHUs! (DOKYCHOTO PACCTOSHUSA JIBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YTJIa TIPEJIOMJICHHUSI CBETOBOTO JIyda OT yIJia MaJieHus Ha
TPaHUIE «BO3IyX — CTEKIIO»

327 Qu3suueckue seneHus 6 npupoode: 3atmenus Connua u JlyHbI, LBeTa Ted,

' ONTUYECKHUE ABJICHUS B aTMocdepe (1IBeT HeOa, pedpakiius, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIapar, ONTUYECKHE

CBE€TOBOAbI




KBAHTOBBGIE ABJIEHUA

PamnoaktuBHOCTE. ANb(da-, Oera-, raMMma-u3nydeHus. Peaknun anbda-u Oeta-

4.1
pacmana

42 OmnbiTel Pesepdopna mo paccesHuro anbga-dactun. [lnanerapnas Mopenb

' aToma

4.3 CocraB atroMHoOro0 siipa. M3otonsl

4.4 IIepuon nomypacnanga aTOMHBIX sAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue s61eHUs 8 npupooe: ECTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4M, paJMOaKTUBHOE H3Iy4YeHHE MPUPOIHBIX MHHEPAJOB,
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHANBUAYaJIbHBIN JO3UMETP, KaMepa

Bunbcona, siiepHas 3HEpreTrka
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