MMHUCTEPCTBO ITPOCBENIEHNS POCCUNCKOU OEJIEPALIMN
MunuctepcTBO 00pa3zoBaHus, HayKu U MonoAexu Pecnyonuku Kpbim
JlenaptameHT 00pa3oBaHuUsl aAMUHUCTPALIUH
Cumdepornonbekoro paiona Pecryonuku Kpeim

MBOY «J/Iuneit Kppimckoii BecHb» Cumdeponosibekoro paiona

ITPUHSTA VYTBEPXJIEHA
[lemarornueckum coBETOM B coctase OOII OO0
MBOY «JIunei KppiMCKO#l BECHBI» npukazom MBOY «Jlunei
(mporokoa ot 28.08.2025 Ne 16) KpsiMcko#i BECHBI»

ot 28.08.2026 Ne 411

[oHyapoBa Hatanbs NeopruesHa

ro H LI a po Ba ?oi?/]:nzlﬁ:: aBTOPOM 3TOr0

MyHuuunansHoe GrogxeTHoe

H aTan bﬂ o6LweobpasoBaTenbHoe

yupexaeHue «Jlnuen Kpbimckom
BeCHbI» CMdepononbCKoro

re O p rM e B H apa|7|0Ha Pecny6nuku Kpbim

PABOYASI [TIPOTPAMMA
(ID 10238221)

yueOHoro npeamera «®Pusuka» (yriy0JeHHbIA YPOBEHb)
U1 oOyvarommxcst 7 — 9 KinaccoB

c. Mupnoe 2026



IHHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTABICHA HAa OCHOBE
MOJIOKEHUA W TpeOOBaHWMH K pe3yabTaraM OCBOCHHMS Ha YIIyOJEHHOM YpOBHE OCHOBHOM
oOpasoBarenbHON mporpammebl, npeactaBieHHBIX B I'OC OO0, a takxke ¢ yuérom QenepanbHOI
paboueii mporpammsl BocniuTanus U KoHuenmmu npenogaBanus yueOHoro npeamera «Pusnkay.

Copneprkanue nporpammsl 10 (U3MKE HANpaBIEHO HA YJIOBJIETBOPEHME IOBBIIIEHHBIX 3aIIPOCOB
00yJaromuxcs, CTpeMALINXCs K 0osee rry0oKoMy OCBOEHHIO (pU3MUYECKUX 3HAHWUHU, U Ha POpPMUPOBaHUE
€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH oO0ydaromuxci. B mnporpamMMe 1o (uU3MKE yYUTHIBAKOTCS
BO3MOYKHOCTH YyueOHOro mpeamera B peanusanuu TpeboBanuiik PI'OC OOO K mUIaHUPYEMBIM
JMYHOCTHBIM U METAIPeAMETHBIM pe3yJibTaTaM 00yueHHs], a TAK)KE MEKIIPEIMETHBIE CBSA3U €CTECTBEHHO-
HAYYHBIX y4EOHBIX IPEAMETOB HAa YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

IIporpamma no ¢u3uKe ycTaHaBIMBAET paclpeaereHne yueOHOro Marepuaia o rogaM o0ydeHus
(mo kyaccam), mpejylaraeT IPUMEPHYIO IOCIEA0BATEIbLHOCTh M3YYEHHUS] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

[Iporpamma mo ¢usuke pazpaboTraHa C IETbIO0 OKa3aHWS METOJUYECKOW IOMOIIM YYUTEIIO B
co3JlaHMM paboueil MporpamMmsbl 10 y4eOHOMY IIpEIMETY.

®usuka SBISETCI CHUCTEMOOOPA3yIOLIUM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBIICHUM, U3yyaeMbIX XUMHUEH, OMOJIOrHeH,
acTpoHOMHEH W (Qu3uveckol reorpadmueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KApTUHY MHPA,
IpeocTaBsgeT Haubosiee ACHble 00pa3lbl MPUMEHEHUsI HayyHOI'0 METOJa MO3HaHMs, TO €CTh crocoda
IIOJIy4YEHUs JOCTOBEPHBIX 3HAaHUN O MUPE.

OpnHa 13 rmaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHUs B CTPYKTYpe 00IIero oopa3oBaHUs COCTOUT B
(bOopMHPOBaHNY €CTECTBEHHO-HAYYHOU TPAMOTHOCTH M MHTEpECa K HayKe y 00yJaromuxcsl.

W3yuenne Qu3uku Ha yriiyOlIE€HHOM YpOBHE NPEAINOJIaraeT yBEpEHHOE BIIAJICHHUE CIETYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

Hay4YHO OOBSCHSATH SIBICHUS;

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

MHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS TIOJyUEHHS BBIBOJOB.

Henu n3yuenus (uU3NKU HA YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus orpejaeneHbl B Konnenuu
npenojiaBaHus yyeOHoro mnpeamera «®usuka» B 00pa3zoBaTelbHBIX OpraHuzanusx Poccuiickoit
®denepanyy, peaqu3yOUMX OCHOBHbBIE 00II€00pa30BaTeNIbHBIE NMPOTrPaMMbl, YTBEPXKJIEHHON pelleHrneM
Komnerun MununctepctBa npocsenienus Poccuiickoit @eneparnun (nmporokon ot 3 aexadpst 2019 r. Ne
[1K-48BH).

Lenu n3yyenus Gpu3KMKu Ha yriayOoaEéHHOM YpOBHE:

pa3BUTHE UHTEpEca U CTPEMIICHHUS OOYYaroIIMXCSl K HAyYHOMY U3YYEHHUIO NMPHUPOAbI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MpPEACTaBICHUM O HAyYHOM METOJE MO3HAHUA U (POPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPYXaIOIIUM SIBJICHUSM;

(hopMHpOBaHHE HayYHOTO MHUPOBO33PEHUS KAaK pe3yibTaTa W3Y4YeHHs] OCHOB CTPOCHMSI MATEPUH U
(byHIaMEHTaIbHBIX 3aKOHOB (PH3HUKH;

¢bopMUpoBaHME YMEHUN TNPUMEHATh (QU3NYECKHUE 3HAHMS W HaydHblEe [OKa3aTelbCTBa JJIf
00BSICHEHUS OKPYKAIOIUX SIBJICHUH;

(dbopMUpOBaHUE TMpPEACTaBICHUN O ponu (U3MKK A7 Pa3BUTUS JAPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI;

pa3BUTHE MPEICTaBICHUH O BO3MOXHBIX cepax Oynymied npodeccnoHalbHON AeSITeIbHOCTH,
CBsI3aHHOM C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy 00yYeHHIO B TOM HaIlpaBJICHHUH;

(dhopMUpOBaHHE TOTOBHOCTH K JallbHEHIIEMY H3Y4YeHHIO (DU3UKH Ha YrIIyOJIEHHOM YPOBHE B
paMKax COOTBETCTBYIOUINX Mpoduiieii 00yueHus: Ha ypOBHE CPEHEro 00IIero o0pa3oBaHusL.

JlocTikeHne ATUX Iele mporpamMMmbl 1o (U3WKEe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcs pelIeHUueM CIeIyIONUX 3a1au:

npuoOpeTeHne 3HAaHMH O JAMCKPETHOM CTPOEHUM BELIECTBAa, MEXAaHMYECKHX, TEIUIOBBIX,
ANIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJIICHUSX;



npuoOpeTeHne YMEHUN aHaTU3UPOBATh U OOBICHITH (PU3NUECKHE SBICHUS HA OCHOBE M3YYCHHBIX
(bu3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEHH;

OCBOGHHE METOJOB pCIICHUS PACUYETHBIX W KA4YeCTBEHHBIX 3aJa4, TPeOYIOIIUX CO3JaHUS H
UCIOJIb30BaHUs (PU3MUECKUX MOJIENIeH, BKIII0Yasi TBOPUECKHUE U IPAKTHKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE HCCIICAOBATENLCKUX YMEHUN: HAOMIOAATh SBJICHUS U U3MEPATh (PU3NUECKHUE BEIUYHHBI,
BBIBUTaTh THUIOTE3bl U NpeiaraTh AHKCIEPUMEHTAlbHbIE CIHOCOOBI MX MPOBEPKH, IUIAHUPOBATH U
MIPOBONTH OMBITHI, YIKCIIEPUMEHTAIBHBIC HCCIIEAOBAHUS, AaHATU3UPOBATH MOJIyYCHHBIC JaHHBIC U JIEJIaTh
BBIBO/IbI;

OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpManuel (HU3NIECKOTO COoepKaHMs, BKII0Yask HH(OPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKU, HHTEPIIPETALUA U KPUTHUECKOE OLIEHHBaHNE UHPOpMAIUY;

3HAKOMCTBO CO cdepamMu NpoPecCHOHATBHON AESITETbHOCTH, CBS3aHHBIMH C (DU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKOI HAYKH.

Ha wu3yuenue ¢usuku (yriyOn€HHBIM ypOBEHb) HAa YPOBHE OCHOBHOTO OOIEro 0OpazoBaHUs
orBoautcs 340 gacoB: B 7 kimacce — 102 yvaca (3 yaca B Heneno), B 8 kitacce — 102 gaca (3 yaca B
HeJeno), B 9 kitacce — 136 yacoB (4 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3nea 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa.

®u3uka — Hayka O MpUpoae. SIBIeHUs MNPUPOABl (SIEMEHTHI COAEpIKAHMS, BKIIOYAIOIINE
MEXIPEIMETHbIE CBsI3U). DU3NUECKHE SBJICHUS: MEXaHUUECKUE, TEIJIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuuuHbl. PazmepHocTh. Ennnuiel gpusndeckux BenuuuH. M3Mepenue pusmuecknx
BeMMYMH. OTanoHsl. Pusndeckue npubopsl. llena nenenus. Ilorpemnocts u3mepenuit. I[lpaBuina
0e30macHOro Tpyja mpu pabote ¢ JabopaTOpHBEIM 000pyIOBaHHEM. MeXayHapoIHas CHUCTeMa €IUHUIIL.
IlepeBoa BHECUCTEMHBIX €UHUILL B equHULBI CH.

Kak ¢usuka u apyrue ecrecTBEHHblE HayKH H3Yy4aroT MpUpoay. EcTecTBEHHO-Hay4yHBIH METOJ
MO3HAHUA: HAOIOZCHUE, TMOCTAHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHUE THUIOTE3, JKCHEPUMEHT I10
MIPOBEPKE THIOTE3, O0BsICHEHNE HaOM0gaeMoro siBlieHus. Onucanne PU3NIeCcKuX SBJICHHUN C MOMOIIBIO
MOJIeJICH.

Jemoncmpayuu.

MexaHnueckue, TeIIOBbIE, JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

duznyeckue npudOPsI U MpoIieypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(POBBIM IPHUOOPOM.

Jlabopamopmuvie pabomul u onvimol.

Onpenenenre UEeHb JeNIeHUs MIKaIbl K3MEPUTEIBHOTO proopa.

W3mepenune pacCTOSHUM.

N3mepenne miomaan u 00béMa. MeTos majieTku.

W3mepenue BpeMeHHN.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Omnpenenenne pasmMepoB ManbIX Tel1. MeTo psioB.

[IpoBenenue wuccienoBaHusl MO MPOBEPKE THIOTE3bI: JAIBHOCTh IMOJIETA IIApHUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OoJIbLIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BellEeCTBA.

CrpoeHue BeniecTBa: aToMbl M MOJIEKYJbl, UX pa3Mepbl U Macchl. OMNbITBL, JOKa3bIBarOIIME
JTUCKPETHOE CTPOEHUE BELIECTBA.

JIBrokeHue yacTul BemecTBa. CBs3b CKOPOCTH JIBHXKEHMS YacTUIl C TeMmrepaTrypoil. bpoyHoBckoe
neuxenue. uddysus. BzaumoneiicTBrue 4acTull BeleCTBa: MPUTSHKEHUE U OTTAJIKUBaHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, JKUIKOCTEM M TBEPABIX (KPUCTAIIIMYECKHX)
Ten. B3anMoOCBs3p MEXIy CBOMCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHHUAX M HMX ATOMHO-
MOJICKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.



Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habntonenue siieHuil, 00bsACHAIOMUXCS TPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHIL BEIECTBa.

Jlabopamopuvie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCHOJIb30BaHUEM (doTorpaduii).

OmnbITH O HAOTIOICHUIO TETUIOBOTO PACUIMPEHHS Fa30B.

OnbIThl 10 OOHAPYXKEHUIO JEHUCTBUS CHIT MOJIEKYIISIPHOIO IPUTSKEHUS.

Paznen 3. /IBukenne u B3auMo/ieiicTBe TeJl.

Mexannueckoe asuxeHue. [lyre u nepememenue. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUYKEHUE.
CBoOoHOE Ta/leHHE Kak MpUMep HepaBHOMEPHOTO ABMKeHUs Tell. CxopocTh. CpenHsisi CKOpPOCTh MpHU
HEPABHOMEPHOM JBM)KCHHUH. Pacd€r IyTH U BpEMEHH JBUKCHHUS.

I'paduku  3aBucMMOCTEl  BEJIMYMH, ONUCHIBAIONIMX JABIWXKeHHE. OOmue mnoHATHA 00
OTHOCHUTEJILHOCTH JBMKEHUS. CII0KEHUE CKOPOCTEN Ul TN, ABUKYIIMXCS apaJUIeIbHO.

SIBnenue uHepuuu. 3akOH HMHepuUMH. B3aumopelicTBue Tell Kak INPUYMHA HU3MEHEHUS CKOPOCTH
IBYOKEHMs Tell. Macca Kak Mepa MHEPTHOCTH Tella B IIOCTYNATEIbHOM ABM)KEHHUU. [[ITOTHOCTH BemecTBa.
CBsi3p IUIOTHOCTM C KOJMYECTBOM MOJIEKYJd B eauHuie oObéma BemectBa. CMecH U CIUIaBBI.
IloBepxHOCTHAs U JINHEHHAs TUIOTHOCTD.

Cuna xak xapakTepucTHKa B3aumozeicTsus ten. Cua ynpyroct v 3akoH ['yka. M3amepenue cuibl
C IIOMOIIBbIO JUHAMOMETpA. SIBIeHHE TArOTeHUs U cuia TsokecTH. Cuila TSHKECTH Ha IPYruX IUIAHETax.
Bec tena. HeBecomocts. CroxeHue Cuil, HallpaBJIEHHbIX MO OJHOW mpsMoil. PaBHozaelcTByromas cuil.
Cuna tpenus. TpeHue cKoIbKEHUs U TPEHUE IIOKOs, BA3KOE TpeHUe. TpeHue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

HabmtoneHne MexaHMYeCcKoro ABMKEHUS Tela.

N3mepenune ckopocTy NpSIMOIMHENHOTO ABHXKEHUS.

HaGnronenue siBieHUs: HHEPLIUU.

HabutoieHne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.

CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

CrnosxeHue Cul, HallpaBJIECHHBIX 110 OJTHOM TPSIMOIA.

Jlabopamopuwvie padbomol u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMXKEHUS (IIapuKa B KHUIKOCTH, MOJIEIH 3JIEKTPUUYECKOTIO
aBTOMOOWJIA U TaK JaJiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa [0 HAKIIOHHOW MJIIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPIOTO TeENA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (edopMalivy) Ipy>KUHbBI OT TPUII0KEHHON
CHUIBI.

OnebIThI, EMOHCTPUPYIOLIUE 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXEHHUS OT CHIJIbl JaBICHUS H
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.

Hapnenne. Cuna naBinenus. CrnocoObl yMEHBIIEHUS M yBEIMUEHHUs JaBieHus. [laBieHue rasa.
3aBUCUMOCTh JlaBlieHUs] raza oT o0béma U Temreparypbl. [lepemaua naBieHHs TBEPABIMU TeEIaMH,
KHUAKOCTAMH U ra3zamu. 3akoH [lackans. [lHeBMaTHueckue MalIvHBbI.

3aBUCUMOCTh JIaBJICHHS KHUAKOCTH OT IIIyOMHBI MOrpyxkeHus. [uiapocraTuueckuil mapajokc.
Coobmatomuecst cocynbl. ['uapaBmuyeckue MeXaHuU3Mbl. VICHoinb30BaHME BBICOKMX JaBICHUNA B
COBPEMEHHBIX TEXHOJOTHIX. Y CTPOMCTBO BOAOMPOBOIA.

Atmocdepa 3emnu u atMocepHoe naBieHue. [IpuunHbI CyliecTBOBaHUS BO3AYIIHOM 0O0OJIOYKH
3emimmn. Ombit  Toppuuennu. M3mepenune aTmocepHOro AaBieHHS. 3aBUCHMOCTh aTMOc(epHOro
JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t n3MepeHus aTMOCEpHOTro AaBICHHS.

JlelicTBUE JKUAKOCTH M ra3za Ha MOTrpyXKEHHOE B HMX Teo. BelTankuBaromas (apXxuMenoBa) cuia.
3akoH ApxuMena. YCIOBHE BO3HMKHOBEHHS BBITAIKUBAIOLIEH (apXUMEAOBOM) CHIIBI, MOATEKaHHE.
[InaBanue Ten. Bo3ayxomnnaBaHue.

Jemoncmpayuu.

3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.

Coo0marommecst CoCybl.



I'mppaBnuueckuii mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMA MOTPYKEHHOW B KUAKOCTh YaCTU Tela H
IJIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue mnuaBaHUsS TeEN: IUIABAaHUE WIM IOTPY)KEHHE TEl B 3aBUCUMOCTH OT COOTHOLICHMS
IJIOTHOCTEH TeNa U )KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXKEHHOMN B )KUJIKOCTh YaCTH TeNa.

Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO, IOTPYKEHHOE B HKUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHWBAKOUIEH CHUJIIbI, ACHCTBYIOLIEH HA TEIO B )KUJIKOCTH, OT MacChl
Tena.

OnbIThl, JEMOHCTPUPYIOUIME 3aBHCUMOCTh BBITAJIKMBAOIICH CHJIbI, JEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUJIKOCTH.

KonctpynpoBanue  apeomerpa  WJIM  KOHCTPYMPOBAHHME JIOAKM U OIpeaeleHue  eé
IrPy30I0AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTB. JHEPrus.

Mexanundeckast paboTa Ui CHII, HallPaBJICHHBIX BJOJIb JTMHUN NIepeMenieHust. MOIIHOCTb.

[IpocTeie MexaHH3MBI: pbIYar, BOPOT, OJIOK, MOJUCHACT, HAKJIOHHAS IJIOCKOCTh, HOKHUYHBIN
MexaHu3M. MoMeHT cuibl. PaBHoBecue poiuara. [IpaBuno momeHToB. [IprMeHeHne npaBuia paBHOBECUS
ppruara k 65oky. «3o10toe npaBunio» Mexanuku. KIIJ| mpocTteix mMexanu3moB. [IpocTeie MexaHU3MbI B
OBITY, TEXHHKE, )KUBBIX OpraHU3MaXx.

Mexanunueckas sHeprus. Kunetnueckass U noreHuuanabHas sHeprusi. lIpeBpaienue ogHOro Buaa
MEXaHUUYECKOHN 3HEPTUU B APYroil. 3aKOH COXpaHEHUs U MPEBpAILEHUsI JHEPIUH B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenue KII/I HakJIIOHHOMN TUIOCKOCTH.

N3ydenue npaBuiia pbryara Ass HOJBUKHOTO U HEMOJIBUYKHOTO OJIOKOB.

Onpenenenne KITJ[ moaBuXHOTO U HEMOABUKHOTO OJIOKA.

Omnpenenenre pabOThI CUIIbI YIPYTOCTH NPU NOIBEME IPY30B IPU MOMOUIH MOABMKHOIO OJIOKA.

N3ydeHne 3aK0Ha COXpaHEHMsI MEXaHUYECKON DHEPTHUH.

8 KJIACC

Pasnen 6. TernioBble siBaeHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOpUM CTpPOEHUs BemecTBa. Macca u
pa3Mepbl aTOMOB U MOJEKyJd. ONbIThl, MOATBEPKIAIOIINE OCHOBHBIE TMOJIOKEHUS MOJIEKYISIPHO-
KUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHWM BemiecTBa. Kpucrammudeckue wu
amopdubie Tenma. I'padeH — HOBBIM Marepuan JIi HOBBIX TEXHOJOTHUH. TEXHOJOTUM TOIYdSHUS
HCKYCCTBEHHBIX aiMazoB. OObsCHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX TET Ha OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO-KMHETUYECKON Teopur. [I0BEpXHOCTHOE HATSKEHHUE, CMaYMBaHUE, KaMWIUIIPHbBIC SIBJICHUS.
TemnmoBoe pacmupenue u cxatrue. 3aBUCUMOCTh JJaBJICHH ra3a OT 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeIHEH KWHETHYECKOW JHEPTHeil TEIIOBOrO JIBHKEHUS
yactull. TemnepaTypHble IIKaJbI.

Buytpennss sneprusi. CniocoObl H3MEHEHUS BHYTPEHHEH SHEpruu: Terionepeaaya u COBEepIIeHHE
paboTel. Bunbl Temmonepenaun: TEIUIONPOBOAHOCTh, KOHBEKIUS, U3MydeHHE. Buabl Teruionepenadd B
npupoje u Texuuke. HeoOpaTuMocTh TEMI0BBIX MPOLIECCOB.

KonmdaecTBo TernoTel. Y neiapHas TEIOEMKOCTh BellecTBa. TermIo00MeH U TEIJI0BOe paBHOBECHE.
3akoH HeroToHa-Puxmana. YpaBHeHue TeraoBoro OanaHca.

[lmaBnenne © OTBEpAEBAHHE KPUCTALUIMYECKUX BELIECTB. YJENbHAas TEIJIOTA IUIABJICHUS.
[TapooGpazoBanue u koHneHcanus. Mcmapenwe. Kunenuwe. VYnaenpHas Temiora mapooOpa3oBaHMS.



3aBUCHMOCTh TEMIIEPATyphl KUTIEHUS OT aTMoc(hepHOoro naBiueHus. HachImeHHbI 1 HeHACHIIEHHBIN Tap.
BrnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeibHask TEMI0Ta CrOPAHUS.

[Ipunnumner pabotel TeroBeix apurareneid. KII/ termoBoro nBurarens. TenoBbeie ABUTATEIA U
3allUTa OKPYKAIoIIeH cpe/ibl. TeroBbie MOTEPH B TEIIOCETAX.

3aKOH COXpaHEHUs U NIPEBPAILECHHS SHEPIrUU B MEXaHUYECKUX U TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habuntoienue siBjaeHMi MOBEPXHOCTHOTO HATSKEHUS, CMAYUBAHUS U KalIWJUIIPHBIX SIBJICHUM.

HaGnroneHnue TerioBoro pacumpeHust Tel.

W3meneHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMIepaTypsl.

Bunsl Tenionepenaun.

Oxnax7aeHne Ipu COBEPLUICHUN PaOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEITHUMU CHIIAMHU.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

Habmronenue kumneHusl.

HaGumroieHne mocTosTHCTBa TEMITEPATypPhI P TUTABIICHUH.

Monenu TeIIoBBIX ABUTATEIIEH.

Jlabopamopuvie pabomsl u onsimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO MPUTSIKESHHUSL.

OnbIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

N3mepenne Temneparypsl py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.

OnBITHI 10 HAOIOICHHUIO TEILIOBOTO PACIIUPESHHMSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue AaBlieHUs BO3ayXa B OayUIOHE MITIPHIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa 1 TeMIepaTyphl.

[IpoBepka TUMOTE3bl TUHEHHON 3aBUCUMOCTH JJIMHBI CTOJNOHMKA KUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

Habmonenne n3MeHeHUsT BHYTPEHHEW SHEpPIruu Tela B pe3yibTaTe Terionepefadyd U padoThI
BHEIIIHUX CHIIL.

HccnenoBanue siBieHus TEIooOMeHa MpU CMEIIMBAHUH XOJIOTHOM U TOpsiueid BOMBIL.

OrmpezeneHne KOJWYECTBA TEIUJIOTHI, TOJYYEHHOTO BOJOW TIPH TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUINHAPOM.

Onpenenenre MOIIHOCTH TEIUIOBBIX MOTEph (3akoH HbroToHa-Pruxmana).

Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npoiecca uCapeHusl.

Ornpezenenre OTHOCUTENIbHON BIIaXKHOCTH BO3AyXa.

Ornpenenenne yaeIbHON TEIJIOTHI IUIaBICHUS JIb/IA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

DnekTpusanus Tei. J[Ba poja 3eKTpudecKux 3apsaaoB. BzanmoaeicTere 3apsyKeHHBIX TEI. 3aKOH
Kynona.

Onektpuyueckoe mosie. Hampsok€HHOCTH  dyeKTpudeckoro Tmosis. [IpwHIMN — cymeprio3uiuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3ieKkTpuueckuil 3apsa. CtpoeHune artoma.
[IpoBOIHMKH, AUDIEKTPUKH U TIOTYNIPOBOJAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKH TOK. Y CJIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA. VICTOYHHMKH MOCTOSTHHOTO
TOKa. JIeHCTBUSI SJIEKTPUUYECKOr0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUH TOK B
METaJUIaAX, KUAKOCTIX U rasax.

Onexrpuueckas 1enb. Cuina Toka. DJIEKTpUUYECKOe HaNpsKeHUE. AMIEPMETP U BOJIBTMETP B LIENH
MOCTOSHHOTO TOKa. COMPOTUBIICHUE MPOBOJIHUKA. Y ICIHbHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma s
yuactka 1nenu. [lociemoBarenbHoe u TapajlienbHOE coeAuHeHHEe MpoBogHuKoB. JJC B 1menu
MOCTOSTHHOTO TOKa. 3akoH Oma 1 mostHo# nen. [IpaBwmina Kupxroda. Pacdér mpocTeix amekTpudeckux
ueneil. HenuHeliHble 3J1EMEHTHI.



Pabota ¥ MOLIHOCTBH 3JEKTPUUECKOro Toka. 3akoH Jxoynsg-JleHma. DiekTpuyeckue Lenu |
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHI. B3auMoAENCTBUE MOCTOSIHHBIX MarHMTOB. MarHuTHoe nosie. MarHuTHoe
rosie 3eMJIM M €ro 3HadeHue Juis *Ku3HU Ha 3emue. OnblT Dpcrena. MarHuTHoe moJie 3J€KTPUYECKOTO
Toka. OmnbiT Amnepa. [IpuMeHeHue 31€KTpOMAarHUTOB B TeXHUKeE. JleficTBME MarHUTHOTO MOJs Ha
MpOBOJHUK ¢ TOKOM. Cwiia Amnepa u onpeneneHue e€ HalpaBJIeHHs. DJIEKTPOABUIAaTENlb MOCTOSHHOIO
Toka. Mcronp30Banue 37eKTpOABUTATENEH B TEXHUYECKUX YCTPOMCTBaX U HAa TPaAHCIIOPTE.

OnbiTel Dapanes. SABneHue 3aeKTpoMarHUTHON UHAYKIMU. [IpaBuio JleHna. DaekTporeneparop.
CrocoObl TOJIY4EHUS DJIEKTPUUYCCKOM SHEPruu. DJIEKTPOCTAHIIMA HA BO300HOBISIEMBIX HMCTOYHHKAX
SHEPTUH. DKOJIOTUYECKUE MPOOIEMBbI SHEPTeTUKHU. TOIUIMBHBIE JIEMEHTBI U 3JIEKTPOMOOUITH.

Jemoncmpayuu.

DnekTpu3zanus Tenl.

JIBa pojia JIEKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apsXKEHHBIX TEJl.

Y CTpoiCTBO U IEMCTBUE AIIEKTPOCKOTA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/IOB.

MonenrpoBaHUE CHIIOBBIX JIMHUH 3JIEKTPHUYECKOTO TIOJIS C IIOMOIIBI0 OyMa)KHBIX CYJITaHOB.

[IpoBOIHMKY U AUBIIEKTPUKHU.

HcTouHNKH TOCTOSHHOTO TOKA.

JlericTBuUs 2IIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUIN TOK B KUJIKOCTH.

I"a3oBbIl pa3ps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTpuyecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar n marasuH cOnpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3/ICICHHS TIOJTI0COB MarHUTa.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarnuTHo€e noje Toka. IeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb TIOCTOSIHHOTO TOKA.

OnsiTel Dapajes.

DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onvimol.

OnbIThI 10 HAOTIOJEHHUIO STIEKTPU3AIUH TEJ MPU COMMPUKOCHOBEHUU U MHIYKIIUEH.

HccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.

COopka 1 ucCIbITaHUE IEKTPUUECKOH e MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 Pe3UCTOp, OT HANpSDKEHHsS Ha
PE3UCTOPE U CONMPOTUBIEHUS PEIUCTOPA.

OMNBITBL, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO COMPOTHBJICHHUS MPOBOJIHUKA OT €T0
JUITMHBI, TUIOLIAU TOTIEPEYHOT0 CEUCHHS U MaTepuara.

Ompenenenue yaeabHOTO COMPOTUBIICHUSI IPOBOTHHKA.

[IpoBepka mpaBUia CJIOXKEHUS HANPSHKEHUM TpU  TOCIENO0BATEIbHOM COEIMHEHHH JABYX
PE3UCTOPOB.

[IpoBepka mpaBuia Ajsi CUIIbI TOKA MPU NapaJJIEIbHOM COEAMHEHUU PE3UCTOPOB.

Onpenenenne 3/1C 1 BHyTpEeHHETO CONPOTHUBIIEHUS] HCTOYHUKA TOKA.

[TpoBepka mpasmi Kupxroda.

[IpoBepka BbITIOTHEHUS 3aK0HA OMa [1J1s1 MOJTHOM 1ETIH.

N3yueHnue BOJIBTAMIEPHBIX XAPAKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbl HAKaJIUBaHUS WITU
MOJIYIIPOBOTHUKOBOT'O IMOA).

Omnpenenenue pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

OnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIIEMON HA PE3UCTOPE.

Onpenenenne KII/] narpeBarens.

HccnegoBanne MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.



N3ydyeHre MarHUTHOTO TIOJISI IOCTOSITHHBIX MarHUTOB MIPH UX OOBEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbITHL, TEMOHCTPUPYIOILIKNE 3aBUCUMOCTb CHJIbl B3aUMOJCHCTBUSA KAaTYIIKU C TOKOM M MarHuTa OT
CHJIbI M HaIIpaBJICHUS TOKA B KaTYIIKE U OT HAIWYMS (OTCYTCTBUS) CEpACUYHUKA B KaTYIIIKE.

N3ydenue neicTBUs MArHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

KoncrpyupoBanue u usyueHue padoThl SIEKTPOABUTATENSL.

N3smepenne KIIJ[ asekTpoaBUraTenbHONM YCTAHOBKH.

OnbITHl 10 HCCIEAOBAHUIO SBJICHHS 3JIEKTPOMAarHUTHOM MHAYKIMHU: WCCIEIOBAHME H3MEHEHMI
3HAYEHUS U HAIIPABJICHUS] MHAYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe 1BuxkeHue. MarepuanbHas Touka. CrocoObl ONMCAHUS MEXaHUYECKOTO JABMKCHMSL:
TaONMU4HBIA, Tpaduueckuii, aHamutuiyeckuid. Cucrema orcyéra. OTHOCHTENBHOCTh MEXaHUYECKOTO
JBUKCHMUSL.

BexkTopHble BeNIMUYMHBL, ONEpallMM € BEKTOpaMH, [POEKIUH BeKkTopa. Panmyc-BekTop
MaTEpUaIbHOM TOYKHM, IE€PEMELICHME Ha IUIOCKOCTH. PaBHOMEpHOE NPSIMOIMHEMHOE [BUKCHHE.
HepaBHoMepHoe mnpsimonuHeiiHoe aBwkeHue. CpenHsss M MIHOBEHHas CKOpPOCTh Tejla IIpU
HEPABHOMEPHOM JBH)KECHHUU.

VYckopenne. PaBHOYCKOpPEHHOE TPSMOJIMHEMHOE ABUXKEHUE. YCKOPEHHE CBOOOMHOTO IaJICHUS.
Onbrtel [Manunes.

I'paduueckass MHTEpIIpETAUs YCKOPEHHS, CKOPOCTH, MPOHJAEHHOTO MYTH W TEpEeMEIeHHs s
IIPSIMOJIMHEHMHOTO JBUKCHHUS.

JIBu>keHue Tena, OpOIIEHHOTr0 MO/ YTJIOM K TOPU30HTY.

JIBm>keHHE 1O OKPYXKHOCTU. JIMHEeNHas CKOpOCTb, YIVIOBas CKOPOCTb, IEPUON M YacToTa
oOpallleHusi TP PaBHOMEPHOM JBMKEHHMH 1O OKPYX HOCTU. CKOpPOCTh U YCKOPEHHUE IPH JABMKEHUU I10
OKPY>KHOCTH.

Bexrop cunel. PaBHOKEHCTBYIOMAs CHIIA.

IlepBeii 3axkoH HerotoHa. Bropoit 3akoH Hperotona. Tperuit 3akoH Hsrorona. IIpuHnun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHuUs: CWila TPEHUS CKOJIBKEHMs, CHJIa TPEHUs IOKOf,
npyrue Buasl Tpenus. Koadguuuent tpenus.

JIBM>KEHHE TeI 10 OKPYKHOCTH ITOJ JEMCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymnn u nmoabéMHas cuia Kpbula. CoBpeMEHHbIE JieTaTeNbHbIE almaparbl, cyAa Ha
MOJIBOJIHBIX KPBUIbSAX, aHTHKPBUIO HAa CKOPOCTHBIX aBTOMOOWISAX. [IBMKeHHE Moe3da Ha MarHUTHOM
MTOAYUIKE.

Cuna TSKECTH U 3aKOH BCEMHUPHOTIO TATOTEHMs. J[BM)KEHHE Tell BOKPYT IPABUTALIMOHHOTO LIEHTpa
(B ToMm uncie muaHeT Bokpyr Connua). [lepBas kocmudeckast ckopocTb. HeBecoMOCTh U eperpys3Kku.

PaBHOBecne MmarepuanbHON TOUkH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec tena. M3smenenne umnynsca. Mmnynsc cunbl. Yopyroe n Heynpyroe B3aMMOACHCTBHE.
3aKOHBI U3MEHEHUS U COXpaHEHUS UMITYJbca. PeakTHBHOE JBHKEHUE.

Mexanunueckasi paboTa U MOIIHOCTb. PaboTa CHil TSHKECTH, yNpyrocTH, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHnanbHas sHeprus Tena, NOJHATOTO HaJ MOBEPXHOCThIO 3eMid. [loTeHnanbHas sHeprus
ckaroil npyxuHbl. KnHeTtnueckass sHeprus. Teopema 0 KMHETHMUECKOH 3HEPrHMH. 3aKOH WU3MEHEHUS U
COXPAaHEHUS MEXaHUUECKOH SHEPTUH.

Jemoncmpayuu.

HabnroneHne MexaHMYeCcKOro ABMKEHHSI TeJla OTHOCUTENIBHO PAa3HbIX TEJl OTCUETA.

CpaBHeHHE NyTEW U TPACKTOPUMN JIBUKEHUS OJHOIO M TOTO K€ TejJa OTHOCUTENIBHO Pa3HBIX TEJ
oTcuéra.

N3mepenue cKkopocTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUYKEHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBHYKEHHUS.

HaGnronenue nBuKeHUs Tela 10 OKPYKHOCTH.



HaGmronenne MexaHWYeCKHX SBJICHHI, MPOMCXOMANUMX B cucTeMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHeTa (QU3HUKH.

HaGntonenue paBHOBecHs Tel, CBOOOJHOTO MaJEHUs, KOJICOaHUS MasTHUKA B WHEPIHAIbHBIX
CUCTEeMaXx Kak MOATBEpKIEeHUE MPUHLUIIA OTHOCUTEIHHOCTH.

3aBUCUMOCTb YCKOPEHMS T€JIa OT €r0 MACChl U JEHCTBYIOIIEH Ha HETO CUJIBIL.

Habuntoienue paBeHcTBa CUIT IPU B3aUMOICHCTBUU Tell.

N3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

[lepenaya umiynbca mpu B3auMoOICHCTBUU Tell.

[IpeoOpa3oBanust 3HEPTUH MPH B3aUMOICHCTBUH Tell.

CoxpaHeHne UMITyJibca IpH aOCOTIOTHO HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHne UMITYJIbca IPU YIPYTOM B3aUMOJAECHCTBUU.

Habuntoienue peakTMBHOTO ABM)KECHHUS.

CoxpaHeHue SHepruy Ipu CBOOOIHOM TaICHUU.

CoxpaHeHne SHepruu npu ABUKEHUU TeJa MOJ1 JeHCTBUEM MPYKUHBIL.

Jlabopamopuvie pabomul u onvimol.

KoHncTpynpoBanue TpakTa [Uisl pa3roHa W JajbHEHIEro paBHOMEPHOTO JABIIKEHHUS LIapuKa WU
TEJEKKH.

Omnpenenenue cpeaHEll CKOPOCTH CKOJNBbKEHHs Opycka WM JABMXKEHUS LIapUKa MO0 HAKIOHHOU
IIJIOCKOCTH.

Omnpenenenre ycKOpeHUs Tela NPy PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HadalbHOU
CKOpPOCTH.

[IpoBepka rumoresbl: €Ciid MPU PaBHOYCKOPEHHOM JBMKEHMM O€3 HayaJlbHOM CKOpPOCTH IYTH
OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO BPEMEHa OJIMHAKOBBI.

HccnenoBanue 1BUKEHUS Teja, OPOLIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTABICHHUSL.

Omnpenenenne kodPphuIIEeHTa TPESHUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBl  YOPYTOCTH, BO3HHUKAIOLIEH B TMpPYXHHE, OT CTENEHU
nedopMaIuy mpy>KuHBI.

Onpenenenne paboOThl CWIIBI TPEHUsSI NPU PABHOMEPHOM JBMKEHHM Tejla MO0 TOPU30HTAJIBHOU
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHIIbI YIPYTOCTH NPHU MOAbEME Ipy3a C UCIOJIb30BAaHUEM HEIMOJBHKHOTO U
MMOABUKHOTO OJIOKOB.

Pa3nean 9. Mexannueckue Kos1ie0aHUsI M BOJIHBI.

KonebarensHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKH KoJeOaHM: epHUoI, 4acToTa, aMIUIUTY/1a.
I"apmonnueckue konebanus. 3aTyxatoue kojaedanus. BeiHyxnennble konedanus. Pe3onanc.

Matematuueckuid Y TPYKUHHBIA MasTHUKH. [IpeBpaiieHue »HHEpruu TMpH KoJedaTenTbHOM
JIBUKCHHH.

Mexannueckue BoOJHBL [IpomonbHble M monepedHble BOJHBL. CBOMCTBA MEXaHMUYECKHUX BOJIH:
uHTepdepeHus U qudpakus. JamuHa BOJHBI U CKOPOCTh €€ pacipocTpaHeHus. MexaHnyeckue BOJIHbI B
TBEPAOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. Pacnpoctpanenue m oTpakeHue 3ByKa. |'pOMKOCTH 3ByKa M BBICOTA TOHA. Pe3oHaHC B
akyctuke. MHdpa3Byk u yabTpa3ByK. Mcrnonb3oBaHue yabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpayuu.

Habmtonenue xoneGaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmonnenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHue BBIHYX/I€HHBIX KoJeOaHHi U pe30HaHca.

PacrnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtonenue nnrepdepeHunu 1 Judpakiui BOJIH HA IOBEPXHOCTH BOJIBI.

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUI pE30HAHC.

Jlabopamopuusie pabomot u onvimel.

OmnpeneneHne 4acTOTHI M IEPHOAA KOeOaHU MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasATHHKA.



HccnenoBanue 3aBUCUMOCTH TIEpUoa KoJeOaHui Tpy3a Ha HUTHU OT JJIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIEpHUoa KojeOaHU MPYy>KMHHOTO MasiTHUKA OT Macchl rpys3a.

[TpoBepka HE3aBUCUMOCTH MEpUOJIa KoJIeOaHH rpy3a, MOBEIICHHOTO K JICHTE, OT MacChl Tpy3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOaHUM MPYKMHHOTO MasiTHUKA OT MaccChl
Ipy3a U )KECTKOCTHU IIPYKHUHBI.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUSL.

Pazjnen 10. DinekTpoMarHuTHOE MOJ€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJEKTPOMAarHUTHbIE BOJIHBL. (CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
[llxana »sneKTpOMarHUTHBIX BOJIH. MCMOnb30BaHME 3IEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3U.
Pangunonokanusa. Kocmuueckas cBs3b.

DnexTpoMarauTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA cBeTa: HHTEPHEPCHIIHS
1 qudpakius.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Wutepdepentus u qudpaxus cBera.

Jlabopamopuuvie pabomot u onvimel.

N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IMTOMOIIBI0 MOOMITBHOTO TenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOACHUIO UHTEPPEPEHIIUU U TUDPAKIIUU CBETA.

Pasznen 11. CBeToBbIe AIBJIEHUS.

JlyueBass Mopenb cBeTa W TreoMeTpuueckas omnrtuka. Mctounuku cBera. IIpsMonuneirinoe
pacnpoctpanenue ceta. 3atmenus Comnna u Jlynsl. Otpaxkenue cBera. [lmockoe 3epkano. 3akoH
oTpakeHus cBeta. [loctpoenue nzoOpakeHuit, CPOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cera. 3akoH mpenomsieHus cBera. [lomHoe oTpaxkenuwe cBera. Mcmonb3oBaHue
MIOJIHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBSI3b.

Jluuza, xom sydedr B smH3e. DopMyna TOHKOM JuH3BL [locTpoeHume W300paKeHMIA,
cOpMUPOBAHHBIX TOHKOM NUH30#. OnTuyeckas cucrema (hoToarmapara, MUKPOCKONA U TEJIECKOIa.
I'na3, kak ontuyeckas cucremMa. bIIM30pyKOCTh U JalbHO30PKOCTb.

Pasnoxxenue Oenoro cBera B crekTp. OmbiTel HploToHa. Crlo)keHHE CHEKTPaTbHBIX IBETOB.
Jucnepcus cera.

JHemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenne n300paxeHUi B IIIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xon nyueit B coOuparolei aunse.

Xop Jydel B pacCcenBaroLIeH JIMH3E.

[Tonydenne n300pakeHuii ¢ TOMOIIBIO JINH3.

[TpuHnmn neiicTBus QoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens riasa.

Pa3noxxenue 6enoro ceera B CEKTp.

[Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onsimol.

HccnepoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyda OT yrja HaJeHHus.

N3ydenue cBoicTB M300paskeHNUs B IUIOCKOM 3€pKaie.

HccnegoBanue 3aBUCMMOCTH yria MPEIOMJIEHUSI OT yria MaJeHUsi CBETOBOIO Jiyda Ha TpaHULE
«BO31YX—CTEKJIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne POKYyCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3HBI.

OMnBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIICKTP.

OnBITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa3znea 12. KBaHTOBLIE IBJICHHS.

Oneitel Pesepdopna u mmanerapHas moxaenb aroma. Mogens aroma bopa. HMcmyckanuwe u
norJyonieHre ceera atoMoM. KBautel. JIluneiuaTeie ClieKTPHI.



PagnoaktuBHOCTh. Aub(a-, 6era- U ramma-usiaydeHus. CtpoeHue aTomMHoro snapa. HykmoxHas
MOJEeJIb aTOMHOTO siipa. M3oronel. PagnoakTuBHble npeBpaienus. [lepuon nonypacnana aTOMHBIX sAEp.
JlelicTBHE paliOaKTUBHBIX N3JIyUYE€HUI HA )KUBbIE OPraHU3MBbI. 3alllUTa OT PAJUOAKTUBHOTO U3JIy4EHUS.

SAnepHble peakuuy. 3aKOHbI COXPAaHEHUS 3apsAI0BOI0 U MACCOBOIO YMCEI. DHEPIUs CBA3U aTOMHBIX
anep. CBsA3b Macchl U SHEpruu. Peakuuu cunTesa u aenenus anep. Merounnku sneprun ConHua u 3BE31.
SnepHas sHepreTruka. DKOJIOTHUYECKHE MPOOIEMbl SACPHON SHEPrEeTHKU.

Jemoncmpayuu.

CrexTpsl U3JIy4eHHs ¥ TOTJIOLIEHHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoaa.

Habmronenue TpexoB B kamepe Busibcona.

PaGora cuérurka HOHU3UPYIOMINUX U3TYyUCHHIH.

Perucrpanus uzinydeHus IpupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuusie pabomot u onvimel.

Habnronenne CrijioniHpIX U TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TpEeKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).

N3mepenue paaroakTuBHOIO (oHa.

IHoBTOpPHUTENHbHO-00001IAKO M MOYJIb.

[ToBTOPUTENEHO-0000IIAOINK  MOAYJIb TPEAHA3HAUCH I CHUCTEMATH3allMd HW  O0OOIICHHUS
MPEIMETHOTO COJEPKAHUS U OTbITa AEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU BCEro Kypca Gpusuku
yrIIyONE€HHOTO YPOBHS, a TAKKE JJIsl HOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 9K3aMEHY 10 (pu3ukKe.

B nporuiecce n3yuenus JaHHOTO MOJYJIS PEaU3YIOTCS U MOTy4aloT JAajbHellliee pa3BuTUe yueOHble
NecTBUs, OOecrneyuBarolue JAOCTH)KEHUE IMPEIMETHBIX U METalpeIMETHBIX pPe3ylbTaTOB OOYyYEHHS,
(dbopMUpOBaHHE E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: OOBSCHEHHE W ONUCAHHE SBICHUN HAa OCHOBE
IIPUMEHEHUST (PU3NYECKUX 3HAHUM, MCCIEAO0BATEIbCKUE NEHCTBUS (BBIIABUKEHUE TMIIOTE3, [TOCTAHOBKA
L[eJT1 U TUTAHUPOBAHKE UCCIICIOBAHMS, aHAIN3 JaHHBIX U MOJIYYCHHE BHIBOJIOB).

[IpeanouturensHoil GopMOil OCBOEHUS MOAYJS SBISETCA MPAKTUKYM, Iporpamma KOTOPOTO
BKJIIOYAET:

pelIeHre 3a1a4, OTHOCSIIMNXCS K Pa3IMYHbIM pa3zesiaM U TeMaM Kypca (pU3uKU, B TOM YHCIe 3ajad,
MHTETPUPYIOLINX COJEPIKaHUE PAa3HBIX PA3/JIENIOB;

BBITIOJTHEHHE JIAOOPATOPHBIX pabOT U OMBITOB (BKJItOUasi pabOTHI U OMBITHI U3 NEPEUHEN K pazaenam
Kypca) B YCIOBHUAX CAaMOCTOSTEIBHOIO IUIAHUPOBaHMS MPOBEACHUS MCCIEJOBAaHUSA, BBIOOpPa U
000CHOBaHHUS METOJIa U3MEPEHUS BETUYUH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKH;

BBIMOJIHEHUE TPOOJIEMHBIX 3aJaHUi IMPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa (3aJaHus 110
€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH ), B TOM YHCJI€ 3aJaHUI ¢ MEXIPEIMETHBIM COJIEPKaHUEM;

paloTy HaJl TpyNIIOBBIMU WJIM UHIAMBUAYAJIBHBIMU TPOEKTaMHM, CBS3aHHBIMU C COJIEpKAHUEM Kypca
bu3uku.

W3yueHne mNOBTOPUTENBHO-0000IIAIOMIEr0 MOIYJAS MOXKET 3aKaHUYMBaThCSl  MPOBEACHUEM
JMarHOCTHYECKON paboThl 3a Kypc (U3MKU YIIIyOJIEHHOTO YpPOBHS, BKJIIOYAIOLIEH 3aJaHUsl Pa3HOTO
YPOBHS CJIOXHOCTH. Pe3ynbTaThl BBINOJIHEHUS AMArHOCTMYECKOW pabOThl MOTYT MOKa3bIBaTh CTENCHb
TOTOBHOCTH OOy4aroUIMXcs K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHY IO (U3MKe, a TakKke
CBUJETEILCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3ZUKE HA
YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBLIET'O OBPA3OBAHUA

I/I3y‘-ICHI/IC (I)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 06]].[61"0 06pa3OBaHI/I}I HaIllpaBJICHO Ha OOCTHUIKCHUC
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
B pesynbpraTe m3zydeHus: GU3MKM HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs y O0ydYaroIIerocs

OyayT cOpMUPOBAHKI CIEAYIONTNE TNYHOCTHBIC PE3yIbTAThl B HACTH:
1) nampuomuuecxkozo éocnumanus:



MIPOSIBIICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3MYeCKON HAYKH;
LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) 2paxcoancKozo u 0yxXo6HO-HPAGCHEEHHO20 60CHUMAHUA:

FOTOBHOCTh K AaKTHMBHOMY YYacTUIO B OOCYXIEHMHM OOIIECTBEHHO 3HAYUMBIX M JTUYECKUX
po0JIeM, CBA3aHHBIX C TPAKTHYECKUM MPUMEHEHHEM JJOCTHKEHUH (PU3UKU;

OCO3HaHHE BaXKHOCTU MOPAIbHO-3TUYECKUX NMPUHIIUIIOB B JESATEILHOCTH YUYEHOTO;

3) acmemuueckozo éocnumanus:

BOCIPUATHE OCTETHUYECKUX KauecTB (U3MUEeCKOW Hayku: e€ TapMOHHUYHOIO IOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) yenHocmu HAYUHO20 NO3HAHUA:

OCO3HaHWE IEHHOCTH (PU3MYECKOH HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHHUS MHPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYPHI;

OpHUEHTAIMS B JICATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX NPEICTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOMH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON e TEIbHOCTH;

5) popmuposanusn Ky1omypot 300p06bs u IMOUUOHATLHOZO HAZONOTIYHUA:

OCO3HaHUE IIEHHOCTHU Oe30MmacHoro olpasza >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTHU MPaBHJI O€30MAaCHOT0 MOBEACHUS HAa TPAHCIIOPTE, HA OPOTax, C NMEKTPUUYECKUM U TEIIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIIOBHSX;

c(hOpMUPOBAHHOCTH HaBbIKa pedIeKCUH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOro K€ MpaBa
y IPYTOro 4eJI0BEKa;

6) mpyoosozo éocnumanus:

AKTUBHOE Yy4YacTHE B pCIICHWHM NPAKTHYSCKHUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3alliy, ropoja, Kpas) TEXHOJOTHUYECKOW M COLMAIBHOM HAmpaBIIEHHOCTH, TPEOYIOIIUX B TOM
quciie ¥ GU3NICCKUX 3HAHUI;

HHTEpPEC K MPaKTUIECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 9K0102UUECKO20 60CNUMAHUSA:

OpHUEHTAIMs Ha MpUMEHeHHe (DU3MUECKUX 3HAHWM Ui pelieHus 3a1ad B o0JacTu OKpyKarolien
Cpelibl, INIAHUPOBAHUS IMOCTYIKOB U OIICHKU WX BO3MOYKHBIX TTOCIICICTBUM VISl OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHus;

8) adanmayuu Kk usMEHAIOWUMCA YC0BUAM COUUATILHOU U RPUPOOHOIL CPEObL:

MOTPEOHOCTh BO B3aMMOJACWCTBUM TPU BBHIMOJIHEHUU HCCIEAOBAHUNA M TMPOEKTOB (U3UYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATENbHOCTD;

MoTpeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHHM, YMEHUN (DOPMYIUPOBATH UEH, TOHSTHS, TUTIOTE3bI
0 (puzmuecknx o0BEKTaX U SABICHUSIX;

0CO3HaHUuE ACPUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTH (PU3UKH;

TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (DU3UUYECKUX 3HAHMIA,

CTPEMJICHHE aHAIM3UPOBATh W BBIABIIATH B3AMMOCBSI3HM MPUPOJIBI, 00IIECTBA M YKOHOMHUKH, B TOM
YHCIie C UCTIOIb30BaHHEeM (DU3UYECKHUX 3HAHUM;

OIICHKA CBOWX JCWCTBUHN C y4ETOM BIHMSHHUSA Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOATBHBIX
MOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHS mporpammbl 1o (pu3uMke Ha YpOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUS Y
oOy4arorerocst 0yayT chopMupoBaHbl MeTanpeIMeTHbIEe Pe3yJbTaThl, BKIIOUAIOIINE TT0O3HABATEIIbHBIC
yYHHUBEpCAIbHBIE y4eOHbIE JIEHCTBUS, KOMMYHUKATUBHBIE YHUBEpCalbHbIE YydeOHbIE JeHCTBHS,
pEryIsTHBHBIC YHHBEPCATbHBIC YICOHBIC TICHCTBHSL.

Ilo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIe e CTBUS
Ba3oBble JJornyeckue aeiicTBHA:
BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB (ABJICHUN), KIacCU(UIIMPOBATD
HX;



BBISBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B pacCMAaTPUBAEMBIX (akTax, JaHHBIX W
HaOJIOICHUSX, OTHOCSAIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISTh MPUYMHHO-CIICJICTBEHHBIC CBSI3M TMPH HM3YyYEHUH (PU3NYECKUX SIBICHUN W IPOIIECCOB,
JeNaTh BBIBOJBI C WCIIOJNB30BAaHUEM JICAYKTHBHBIX W WHAYKTHBHBIX YMO3aKJIIOYCHUH, BBIJIBHIATH
THIOTE3bI O B3aUMOCBSI3SIX (DU3HUECKUX BEIIMYNH;

CaMOCTOSATENIbHO BBIOMpATh CHOCOO pemeHus ydeOHOH (¢u3nYeckod 3amaud  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peIIeHUs, BbIOOp Hamboiee MOAXOMAIMIET0 C YYETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble uccienoBareibcKue q1elCTBUS:

MCIIO0JIb30BATh BOIPOCHI KaK UCCIICAOBATEIILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOAWTh IO CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIN  (DU3NUeCKHid
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHIE (DU3HMUYECKOTO SIBIICHUS;

OIICHUBATh HA IPUMEHUMOCTH M IOCTOBEPHOCTh HH(OPMAIIUIO, IOTYICHHYIO B X0/ UCCIICAOBAHUS
VI DKCTICPUMEHTA;

CaMOCTOSITENIbHO  (pOpMyNIUpoBaTh OOOOIIEHMST W BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICIOBAHMSI,

MIPOTHO3MPOBATH BO3MOXKHOE JTAIbHEHINIEE Pa3BUTHE (PHU3UIESCKUX MPOIECCOB, & TAKXKE BBIIBUTATH
MPE/IIOI0KECHUS 00 UX PA3BUTHH B HOBBIX YCJIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIE METOJIbI, ”HCTPYMEHTHI M 3aIPOCHI ITPH MOUCKE U 0TOOPE WH(POPMAIIMH WITH
JaHHBIX C Y4ETOM MPETIOKEHHON YIeOHOH (PH3NUECKON 3a1auu;

aHAJIM3UPOBaATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh HH(DOPMAIMIO DPA3JIUYHBIX BHUIOB H
(dbopM TIpeICTaBICHHUS,

OLICHUBATh HAN&KHOCTh WHPOPMALUU 1O KPUTEPHSIM, TPEAJIOKCHHBIM yYUTEIEM WU
cOpPMyYIHPOBAHHBIM CAMOCTOSITENHHO;

CaMOCTOSITEJIbHO ~ BBIOMpATh ~ ONTUMAlbHYIO  (GOpPMY  MpEICTaBICHUS  WHPOpPMALUUA U
WUTIOCTPUPOBATh pEIIaeMbIe 3a/ladll HECIOXHBIMA CXEMaMH, JuarpaMMamMH, WHOW TpaduKod W UX
KOMOMHAIIUSIMH.

KoMMmyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

B Xoie oOCyxJeHHs ydeOHOro MaTepuana, pe3yiabTaToB IJa0OpaTOpPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYX)IaeMOM TEMBbI U BBICKA3bIBATh UJCH, HAllEJIEHHBIE HA PEIICHUE
3a/lau¥ U MoJJepKaHue OarokenaTeTbHOCTH OOIIECHUS;

COTIOCTaBIIATh CBOM CYXACHHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JHMAJIOTa, OOHAPYKWBATh
pazinyue U CXOACTBO MO3UIUH;

BBIPAXXaTh CBOIO TOUKY 3PE€HHUSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3YIbTAaThl BBIMOTHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPHUMEHTa,
WCCTIEIOBAHUS, TIPOEKTA);

MMOHUMATh U HMCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYAILHOW pabOThl MpU pelICHUH
KOHKPETHOU (pr3ndecKoit mpoOiIemsr;

MPUHUMATh 1IeJIM COBMECTHOW JI€ATE€IbHOCTH, OPraHW30BBIBATH JCUCTBUS MO €€ JOCTHIKEHHIO:
pacmpenenaTb poju, OOCYXKIaTh MPOIECCHl W Pe3yJdbTaThl COBMECTHOW palOThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

BBITIOJTHSTH CBOKO YacTh PabOTHI, JOCTHTass KaYeCTBEHHOTO Pe3yJibTaTa Mo CBOEMY HAIPaBJICHUIO U
KOOPJAMHUPYS CBOM JCUCTBUS C APYTUMH YJIEHAMU KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOEr0 BKJAJa B OOMMA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
Camoopranmuzanmusi:
BBISBJISTH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUAX, TPEOYIOMIHX Ui pelieHus: (PU3nUecKux
3HAHUM;
OPUEHTHPOBATLCS B PA3IMUHBIX MOJAXO0JAX MPUHATHS pEleHUN (MHIUBUIYyaIbHOE, MPHUHSITHE
pellIeHus B IpyMIie, IPUHITHE PELLICHUI TPYIIOi);



CaMOCTOSITENIHO COCTaBJIATh aJTOPUTM peIIeHus (U3NYECKON 3a1aYll WU IUIAaH UCCIIEIOBAHUS C
y4€TOM HMEIOIIUXCI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh IpejaaracMble
BAPUAHTHI PELICHUN;

JiesaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyalllu U MpeJlaraTh IjiaH €€ N3MECHCHHS,

OOBSICHATH MPUYHMHBI JOCTHKCHUS (HEIOCTHKECHHUS) PE3YJIbTAaTOB NESATEIBHOCTH, NaBaTh OLECHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3HUECKOTO
UCCIIEIOBAaHUsI WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBLIMXCS CHUTYaIHH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEM;

OLICHUBATH COOTBETCTBUE PE3YNbTATA LUEJIH U yCIOBHUIM.

CTaBUTHb Ce0sl HA MECTO JPYroro 4ejioBeKa B XOJ€ CHOpa WM AUCKYCCHM HAa HAay4YHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.

MPU3HABATH CBOE MPAaBO HAa OMIMOKY MpPH PEHICHWH (PU3MUECKUX 3373y WIM B YTBEPXKICHHUSIX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO IPYroOro.

IHNPEAMETHBIE PE3YJBTATbBI

K koH1y 00y4ueHus ¢ 7 knacce TpeMETHbIE pE3ybTaThl Ha YIIIYyOJEHHOM YPOBHE JIOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh y O0YHAIOIINXCS YMEHUH:

UCIOJb30BaTh MOHATUA: (PU3MYECKHME M XUMHUUYECKUE SBJICHUS, HaAOJIIOAEHUE, SKCIIEPHUMEHT,
MOJIeIb, TUIIOTE3a, €AUHUIIBI (PU3UYECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIIECTBA
(TBEpmoe, KuAKOoe, Ta3000pa3HOE), MEXAaHWYECKOoe JABMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSMOJIMHEHHOE), TpPaeKTOpHUs, paBHOACHCTBYIomas cwi, Aedopmamus (ympyras, IUlacTUdecKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/Ib;

YBEpEHHO pa3inuyarh siBieHus (IudQy3usi, TeIUIOBOE IBUKECHNUE YAaCTHUI] BEIIECTBA, PABHOMEPHOE
JBM)KEHUE, HEpPaBHOMEPHOE JBWXKEHME, MHEPIMs, B3aUMOJEHCTBHE Tell, paBHOBECHE TBEPABIX TeN C
3aKpeIUIEHHONW OChIO BpAIleHHs, Iepeqada MaBICHUS TBEPIBIMU TEIaMH, XHIKOCTSIMH H Ta3aMH,
aTMOoc(epHOE JaBJCHME; IUIaBaHUE TeJ, NPEBpALleHUs MEXaHHYeCKOHl HSHEepruM) MO OMUCAHUIO HUX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, JICMOHCTPHPYIOIINX JaHHOE (PU3UYEeCcKOe SIBICHUE,

pacrio3HaBaTh MPOSBIECHUE U3YUYEHHBIX (DU3MUYECKUX SIBICHUH B OKpYXarolieM MHUpe (B TOM YHCIe
¢buznveckne sIBICHUS B MPUPOJIC: PUMEPHI IBIKCHUS C PA3IUIHBIMUA CKOPOCTSIMH B JKUBOW M HEKHUBOM
npUpojie, ASUCTBUE CHII TSDKECTH, TPEHMS, YIPYTOCTH B MPHUPOJE M TEXHUKE, BIMSIHHUE aTMOC(epHOro
JaBIICHHs] Ha >KUBOW OpPraHM3M, IUIaBaHWE PHIO, phIYard B Telie 4YeJIOBEKa), MPU ATOM IEPEBOIUTH
NPAaKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBIIEIATH CYLIECTBEHHBIE CBOWCTBA (IPU3HAKH) (U3NUECKUX
SIBIICHHI,

OIMCHIBATh M3yYECHHBIE CBOMCTBA TeN M (U3UYECKUE SBICHUS, UCIIONB3Ys (PU3HUECKUE BETUUMHBI
(mMacca, 00BEM, TUTOTHOCTH BEIIECTBA, BPEMs, IIyTh, CPEITHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSHKECTH,
BEC Tella, CUjla TPEHMs, JaBJIeHUe TBEPAOTO Tela, JaBJCHHE CTO0J0a KHMIKOCTH, BHITAIKUBAIOIIAs CHIIA,
MEXaHW4ecKass pabdoTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KOd(PPHUIIMEHT IMOJE3HOTO JACHUCTBUS
MEXaHU3MOB, KHHETHYECKass W TMOTEHIMAJbHAsg OSHEpPrus), NpU ONHMCAHUM TPaBHIBHO TPAaKTOBATh
(GU3NYEeCKUH CMBICTT HCIONB3YEMbIX BEIUYMH, WX O003HAUCHWsS] W CIUHHIBI (U3WYECKUX BEIUYWH,
HaXoAUTh (OPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BEIIMYMHAMH, CTPOUTH
rpad MKy H3yYeHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITHMYNH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHUS U MPOLIECCH, UCTIONIb3YS MPaBUia CIOKEHUS
cui1 (BIIOJTE OJTHOM TIpsiMOi), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxume/ia, MPaBHIIO PABHOBECHSI phlyara
(6;10Ka), «30510TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPaHEHHs] MEXaHMYECKOW SHEprud, MpU 3TOM JaBaThb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIUChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

CTPOUTH NPOCThIE (PU3MUECKUE MOJAETH PEAbHBIX 00BEKTOB, IPOIIECCOB U SIBICHUH, BHIICIATH MIPH
TOM CYLIECTBEHHbIE M BTOPOCTENEHHBbIE CBOMCTBA OOBEKTOB, IPOLECCOB, SBICHUH, HPUMEHSTbH
¢duznveckre Moaenu Uit 00bsICHEHUS (PU3NUYECKUX MPOLIECCOB M PEeIICHHs yU4eOHbIX 3a7ay;

OOBSICHATh (PU3MUECKUE ABJICHMS, TIPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCII€ B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, M pellaTh KaueCTBEHHbIE 3a/layM, B TOM 4YHCJE TpeOyromue
YHUCJICHHOTO OLICHUBAaHMSA XapaKTEPHbIX 3HAUCHUH (PU3MUECKUX BEJIMYMH, MpPHU 3TOM BBIOMpAThH



aJIeKBaTHYI0 (U3MYECKYI0 MOJENb, BBISBIATh NPUYUHHO-CICACTBCHHBIC CBSI3M U BBICTPAUBATH
JIOTUYECKYIO IIETIOYKY PACCY)KICHHH C OINOpOod Ha H3YYCHHBIE CBOMCTBA (DU3MYECKUX SIBIICHUM,
(bu3nUecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

pemats pacyérHble 3a7ayd (B 2—3 IeiCTBHS) MO HM3y4aeMbIM TeMaM Kypca (U3MKH, BbIOHUpas
aJICKBaTHYIO (PU3UYECKYIO0 MOJIEJh, C MCIIOIH30BAaHUEM 3aKOHOB M ()OPMYJI, CBA3BIBAOIINX (DU3HUECKUE
BEJIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBIBISATH HEJOCTAIOLINE HIIN
M30BITOYHBIC JIaHHBIC, 0OOCHOBBIBATH BBIOOp METOJA PEIICHHsS 3a/Jayd, HCIIOJIB30BAaTh CIPABOYHBIC
JaHHbIC, TPOBOAUTH MaTeMaTHYecKHe MpeoOpa3oBaHUsI U pacu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOTO 3HAuYeHUs (PU3UYECKOW BEIMYMHBI M OMPEACISATh Pa3MEPHOCTh (PU3NYCCKOW BEIIMYUHBI,
MIOJIYYEHHOM MpU pelIeHUH 3a/1a4H;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH TOMOIMIM (U3HYECKUX METOJOB, U
npeajaraTb OpPHUEHTHPOBOYHBIA CrHoOco0 pelieHusi, B OMNHMCAHUU HCCIEAOBAaHUSA PACIIO3HABATH
MIPOBEPSIEMOE TIPEIOJIOKEHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOYUYECHHBIA PE3yIbTaT;

MIPOBOAMUTH OMNBITHI MO HAOMIONEHUI0 (U3MYECKUX SBICHUM WU (U3MYECKUX CBOWCTB Tel
(muddy3us, TEIIIOBOE pacHIMpPeHHE Ta30B, SBICHUEC WHEPIHMH, W3MEHEHHE CKOPOCTH TIpHU
B3aMMOJICHICTBUM Tell, Mepeaaya JaBiICHUs KUIKOCTHIO M Ta30M, MPOSBICHUE AEUCTBUS aTMOCHEPHOro
JABJICHUS, ICHCTBUE MPOCTHIX MEXaHU3MOB): (POPMYITUPOBATH MIPEAIIOIOKCHHE (THIIOTE3Y) O BO3MOKHBIX
pe3ynbraTtax HaOJIOJEHHM, CaMOCTOSATENbHO CcOOMpaTh yCTaHOBKY U3 HM30bBITOYHOro Habopa
o0opynoBaHus U POPMYIUPOBATH BHIBO/IBI,

MPOBOANTH MPSMbIE M KOCBEHHBbIE M3MEpPEHUs (HU3MUECKUX BEIMYUH (PACCTOSIHHE, MPOMEKYTOK
BpEMEHH, Macca Tena, 00BbEM Tena, Cuiia, TeMIepaTypa, MIOTHOCTh KHUIKOCTH M TBEPJOTO Teja, CHia
TPEHHSI CKOJIbKEHUS, JaBIIEHUE BO3[yXa, BBITAKUBAIOIIAs CHJIA, ACHCTBYIOINAas Ha MOTPYXKEHHOE B
KHUJKOCTh TeNo, KOIPPHUIMCHT TIOJE3HOTO ICHCTBHSI MPOCTBIX MEXaHHU3MOB) C HCIIOJIb30BAHUEM
aHAJIOTOBBIX U IU(PPOBLIX MPUOOPOB, 00OCHOBHIBATH BHIOOP METOa U3MEPEHUS, (PUKCUPOBATH MOKA3aHUS
pruOOpPOB, HAXOIUTHh 3HAYCHUE HM3MEPSEMOW BEIMYMHBI C TIOMOINBIO YCPEIHEHUS PE3YJIbTaTOB CEpUU
WU3MEpEHUI U OIICHUBATh MMOTPEIIHOCTh HU3MEPEHUI;

MIPOBOJINTH HECIIOKHBIC IKCIIEPUMEHTAITLHBIC HCCIICIOBAHUS 3aBHCHMOCTEH (PU3NICCKUX BEIUIHH
(3aBUCUMOCTH TYTH PaBHOMEPHO MABMXKYIIETOCS Tella OT BPEMEHU JBMKCHHS Tella, CHJIBI TpPEHUs
CKOJIB)KEHUS OT CHJIBI HOPMAITBHOTO JIABJICHUSI, KauecTBa 00pabOTKM MOBEPXHOCTEH TNl M HE3aBUCUMOCTH
CHJIBI TPEHHUS OT IUIOMAAM CONPUKOCHOBEHHUS TeJ, CHJIBI YIPYrOCTH OT YAJWHEHUS TMPYKUHBI,
BBITAIKMBAIONICH CHJIBI OT 00BEMA MOTPYKEHHOW YAacTH Tella W OT IUIOTHOCTH IKUJKOCTH, €€
HE3aBHCHMOCTH OT IJIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IMIaBaHUS Tel,
YCIIOBUH paBHOBECHUS pblUara W OJIOKOB): COBMECTHO C yuHTelaeM (popMyTHpoBaTh 3a7ady U THUIOTE3Y
UCCIIEIOBAHMS,  CAMOCTOSITENIbHO  IUIAHUPOBAaTh  HMCCIEAOBAaHUE,  CaMOCTOSITENIbHO  COOMpaTh
IKCIIEPUMEHTAIBLHYI0 YCTAaHOBKY C HCIIOJIB30BAHHEM HWHCTPYKIIUH, TIPEJCTABIATH TOJydeHHBIC
3aBUCHUMOCTH (U3UYECKUX BEIUYUH B BUAE TaOIHMI] M TpapUKOB, OLIEHWBATH MOTPEIIHOCTH, AENaTh
BBIBOJIBI 110 Pe3yJIbTaTaM HCCIICIOBAHMS;

COOJIOAATh MpaBUIa TEXHUKHM 0€30MacHOT0 TpyAa MpH padoTre ¢ 1abopaTopHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIUIBI JCHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETD,
JTUHAMOMETp, COOOIMIAIOIINECS COCYIbl, OapoMeTp, pblyar, MOJABMKHBIM ¥ HEMOABUXHBIN OIIOK,
HaAKJIOHHAsSI TIOCKOCTB;

XapaKTepu30BaTh MPHUHIUIBLI JCUCTBUS W3YYCHHBIX TNPUOOPOB, TEXHUYECKHX YCTPOMCTB W
TEXHOJIOTHYECKHMX TPOIECCOB C OMOPOM Ha WX OMHCAHHWS (B TOM YHCIE: IMOJIMIUITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THIIPABIMYECKUI Tpecc, cu(OoH, MaHOMETP, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp),
WCIIONIb3YSl 3HAHWUS O CBOWCTBAX (DM3WUYCCKHUX SBJICHHA M HEOOXOJWMBbIC (H3WYECKHE 3aKOHBI W
3aKOHOMEPHOCTH,

WCIIOJIb30BAaTh CXEMBl M CXEMaTHYHBIE PHUCYHKH HM3YyYEHHBIX TEXHUYCCKUX YCTPOWCTB,
HU3MEPUTENBHBIX TPHOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPHU PEUICHUH YIeOHO-TIPAaKTUYECKUX 3a]1aY;

MPUBOJUTL HpUMEPHl (HAXOAUTh HMH(OPMALMIO O MpUMepax) MPAKTUYECKOIO HCIIOJIb30BAHUS
(bu3MUeCKUX 3HAHWI B IOBCEAHEBHOW >KHM3HU I oOecreueHus: 0e30MacHOCTH MpH OOpalieHuH C
npubopaMu W TEXHUYECKUMH YCTPONMCTBAMHU, COXPAHEHUS 3/J0pPOBbS U  COOJIOJACHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpeie;

OCYIIECTBIISATh OTOOp HCTOYHUKOB HHpOpManuu (U3HIECKOTO cojaepkaHus B HHTepHere,
CaMOCTOSITENTLHO (POPMYIHUPYS MOMCKOBBIN 3apoC, HA OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS



Pa3NIUYHBIX UCTOYHUKOB BBIIEIATH HHPOPMALIUIO, KOTOpAas SBJISIETCS MPOTUBOPEUMBOM MIIM MOXKET OBITh
HEJIOCTOBEPHOI;

UCTOJb30BaTh TPU  BBINOJHEHWM YYE€OHBIX 3aJaHMil  HAYYHO-TIONYJSIPHYIO  JIUTEparypy
(bu3n4ecKoro cojlepxaHus, CIpaBOYHbIE MaTepualibl, pecypcbl ceTu HHTepHer, BianeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MHPOPMAIIUH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu (HU3NYECKOTO COJCpKAHWSA, B TOM 4YHCIE MYOJUYHO JeJaTh KpaTKUE COOOIIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBaHWM, MPU 3TOM IPAMOTHO HCIOJIb30BATh W3YyYEHHBIN
MOHATUIHBIN anmapaT Kypca (PM3HUKH, COIIPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUEH;

IIPU BBINOJIHEHUM Y4EOHBIX IPOEKTOB U MCCIIEJOBAHUHN pacrnpenessaTh OOS3aHHOCTU B IPYyIIE B
COOTBETCTBHM C IIOCTABJIEHHBIMM 3a/ladyaMH, CJIEIUTH 3a BBIIOJHEHUEM IlJJaHa JEHCTBUM, aJeKBATHO
OLIEHUBATb COOCTBEHHBIH BKJIAaJ B JI€ATENBHOCTh TIPYIIBl, BBICTPaUBaTh KOMMYHHKAaTHBHOE
B3alMO/JICIICTBHUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koniy oOyueHus ¢ 8 knacce npeMeTHbIE PE3yNbTaThl HAa YIIIYOJIGHHOM YPOBHE JOJDKHBI OTPaKaTh
Cc(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

UCIIONIb30BaTh MOHATUS (Macca W pa3Mepbl MOJIEKYI, TEIJIOBOE IBHMKEHHE aTOMOB M MOIEKYII,
arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTALIHUECKUE U aMOp(HBIE Tella, HACBIIICHHBIH 1 HEHACHIIICHHBIH
nap, crnocoObl U3MEHEHUsI BHYTPEHHEW SHEPruu, AJIEMEHTApHbBIN ANEKTPUUYECKUUN 3apsl, MPOBOJHUKH,
MOJTYIIPOBOTHUKY, TUDJICKTPUKU, MUCTOYHHKH IMOCTOSHHOTO TOKAa, JJIEKTPUYECKOE W MAarHUTHOE MOJI,
ONTUYECKAsi CUCTEMA) M CUMBOJIUYECKHH SI3bIK (PU3UKU MIPU PEIICHUN YIEOHBIX U MPAKTHUECKUX 3a7a4;

YBEPEHHO pa3nuyaTh sBJICHUS (TEIUIOBOE pacHIMpeHue (CkaTthe), TEIUIOBOE paBHOBECHE,
MOBEPXHOCTHOE HATSXKEHUE, CMAaYMBaHUE, KAWUISIPHBIC SIBIICHUS, HCTIApEHNE, KOHICHCAIHs], JIaBICHUE,
KpUCTAJUTM3aIsl, KHUIIEHUE, CHOCOOBI Teruionepenadr (TErIonpOBOIHOCTh, KOHBEKLHUS, H3IIydeHHE),
TEIUIOBBIE TIOTEPH, DJEKTPHU3AIUs Tell, B3aHUMOICHCTBHE 3apsjioB, ACUCTBUA SJIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JACHCTBIE MarHUTHOTO IOJISl Ha TIPOBOAHUK C TOKOM)
10 ONHCAHMIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOLIUX JaHHOE (hru3nyeckoe
SIBJICHHE;

pacrio3HaBaTh MPOSBIECHUE U3YUYEHHBIX (DU3MUYECKUX SIBICHUM B OKpYXarolieM MHUpe (B TOM YHCIe
¢dbusnveckne SBICHUS B TPUPOIC: MOBEPXHOCTHBIC M KANMWUISPHBIC SIBICHUS B NPUPOE, KPUCTAIUIHI B
npupoje, usnydenue CosHIA, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TYMaHa,
WHesl, CHera, JJIEKTPUYECKHE SIBJICHUS B aTMocdepe, dJIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
nojie 3eMiH, Jpeid MoIocoB, poib MAarHUTHOTO MOJIS JUIS JKU3HU Ha 3emiie, TOJSPHOE CHUSHUE), MPH
3TOM TEPEBOJANTH MPAKTUYECKYIO 33/a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH)
(bU3MYECKUX SBICHUIA;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHUS, UCIIONB3YS (PU3MUECKUE BETMUNHBI
(TemnepaTypa, BHYTPEHHSISI SHEpPrHs, KOJMYECTBO TEIJIOTHI, paboTa Tras3a, ylenbHas TEIMIOEMKOCTb
BEIIECTBA, yJeNbHAas TEIUIOTa IUIABJICHWS, YIENbHAas TEIUIoTa NapooOpa3oBaHWs, YIENbHAs TEIUIoTa
CrOpaHHsl TOIINBA, KOA(PPUIMEHT MOJE3HOrO ASUCTBHS TEIIOBON MAIIMHBI, OTHOCUTENIbHAS BIaXXHOCTb
BO3/yXa, DJIEKTPUUYECKHUI 3apsi, CHJIa TOKA, DIIEKTPHUECKOE HANpsHKEHHE, COMPOTHBIICHHE MTPOBOIHUKA,
SJC B uenu NOCTOSHHOIO TOKa, 3JEKTPUYECKOE YAEIbHOE CONPOTUBIIEHHE BEIIECTBa, paboTa H
MOIITHOCTh DJIEKTPUYECKOTO TOKA), TpPHU ONHCAHWHM TPABWILHO TPAKTOBAaTh (U3NYECKUH CMBICIT
UCIONIb3YEMBIX BETHYMH, UX OOO3HAYCHHS] M €AMHULBI (DU3UYECKUX BEIHYWH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIINE TaHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMHU BEIWYMHAMH, CTPOUTH TPaUKH M3ydIEeHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYMH;

XapaKTepu30BaTh CBONCTBA Tel, (PHU3WUECKUE SBICHUS W TPOIECCHI, HCIOJIB3ysS OCHOBHBIC
MOJIOKEHHS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH CTPOEHUS BELIECTBA, YpaBHEHHE TEIJIOBOTo OajaHca,
3aKOH COXPAaHEHHs DIIEKTPUYECKOTO 3apsaa, 3aKkoH KyrioHa, MPUHIMIT CYMEepHO3HIMU SJIEKTPHIECKUX
noJieit, 3akoH Oma asst yyactka uen, npasuia Kupxroda, 3akon Oma 171st MoJIHOM 1ienH, 3akoH J[xoyms-
Jlenna, 3akOH COXpaHEHHUsS SHEPruu, MPH ITOM pas3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOE BbIPaXKCHNUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJIETU PEATbHBIX 00BEKTOB, IPOILIECCOB U SIBICHUMN, BBIICTAThH IPU
3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB, SBICHUH, HPUMEHSTH
dbuzvIecKrue MOIENU TSl O0OBSICHEHUS (PU3NYECKHUX MTPOIIECCOB U PEIICHHS YISOHBIX 3a]1a4;



OOBSICHATH (PU3NYECKUE SBJICHUS, IIPOLIECCH M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CHUTyallui
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 3a/layl, B TOM 4YHCIE TpeOyromue
YHUCJICHHOTO OLICHUBAHMUS XapaKTEPHBIX 3HAUCHWH (PU3UYECKUX BEIMYMH, IpPU 3TOM BBIOMPAThH
aJIeKBaTHYI0 (U3MYECKYI0 MOJENb, BBISBIATh MPUYMHHO-CIEACTBEHHbIE CBS3M U  BBICTPAUBATH
JIOTUYECKYI0 IIEMOYKY PaCCYXKICHUW C OMOpPOH Ha W3ydeHHBIC CBOWCTBA (U3NYCCKUX SIBIICHHM,
¢bu3nyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peliaTh pacy€THhIC 3a1auun (C onopor Ha 2—3 ypaBHEHHUs) [0 U3y4aeMbIM TEMaM Kypca
¢bu3uky, BBHIOMpaAs aJeKBATHYIO (UIUYECKYI0 MOJeNlb, C HCIOJb30BaHUEM 3aKOHOB M (opmyd,
CBSI3BIBAIOIIUX (PU3MUYECKHE BEIMYMHBI, 3aIMCHIBATh KPATKOE YCIOBHE M Pa3BEPHYTOE pEIICHHE 3aauu,
BBISIBJISITH HEAOCTAIOUINE WIM H30BITOUHBIE JaHHbIE, OOOCHOBBIBaTH BHIOOP METOJa pPELICHUS 3a1ayH,
UCIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPHUMEHATH METOJbl AaHadu3a pPa3MEPHOCTEM, MHCII0JIb30BAThH
rpadUyecKkue METOJbl pelIeHHs 3a]ad, MPOBOJUTH MaTeMaTH4ecKhe MpeoOpa3oBaHUSI U PACUETHI,
OLIEHUBATh PEATUCTHYHOCTH MOJTYYEHHOTO 3HAUCHHS (PH3UUECKON BETUUYHUHBI U ONPEACIATh Pa3MEPHOCTD
(bu3nyecKoil BeNWYNHBI, MOTYYCHHON IPU PEILICHUH 3aauu;

pacrio3HaBaTh NHpPOOJIEMbI, KOTOPHIE MOXKHO DEHIMTH IPH TOMOLIM (U3UYECKUX METOAOB, U
npeajaraT OpPUEHTHPOBOYHBIA CHOCOO pElIeHUs, B OMNHCAHUM MCCIEAOBAHUS PACIIO3HABATH
IIPOBEPSAEMOE MIPENI0JIOKEHNE (TUIIOTE3Y), MHTEPIPETUPOBATH MTOJIyYEHHBIH PE3yJIbTAT;

MPOBOAMUTH OMNBITHI MO HAOMIONEHUI0 (U3MUECKUX SIBICHUM WU (U3MYECKUX CBOWCTB Tel
(KanwIsipHbIE SIBJIEHUS, 3aBUCHUMOCTBH JaBJIEHUS BO3JyXa OT €ro o0ObéMa M TeMIepaTypbl, CKOPOCTU
mpolecca OCThIBaHHMS (HAarpeBaHWs) MpPH M3TYYSHHMH OT I[BeTa U3JIydaromeld (MOrIonaroniei)
MIOBEPXHOCTU, CKOPOCTh HMCHApEHUs BOJbl OT TEMIEpPaTyphbl *HUAKOCTU M IUIOWAAU €€ MOBEPXHOCTH,
ANEKTpU3ALUS T U B3aUMOJCHCTBUE dIEKTPHUUECKUX 3apsI0B, B3aUMOICHCTBIE TTOCTOSIHHBIX MarHUTOB,
BHU3YyaJIM3alysl MarHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MAarHUTHOI'O IOJIsS HA IPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOMCTBA AJIEKTPOJABHUraTENs MOCTOSHHOTO TOKa): (hOpMYIHpPOBATH
MIPOBEPSEMOE TPEIONIOKEHHE (TUIIOTE3Y) O BO3MOXKHBIX pe3yibTaTax HaONIOJEHUH, caMOCTOSTEIHHO
coOupaTh yCTAaHOBKY U3 M30BITOYHOTO Habopa 000pyAOBaHNUS, OMUCHIBATH XO OMbITa U POPMYITHPOBATH
BBIBOJIBI,

IIPOBOJIUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYHH (TeMIlepaTypa, OTHOCUTEIbHAs
BJIQXKHOCTh BO3/yXa, CHJIa TOKa, HaNpsDKEHUE, YAeNbHas TEIUIOEMKOCTh BEILECTBA, COMPOTHBIECHUE
IIPOBOJIHUKA, pab0Ta W MOIIHOCTb 3JEKTPHUECKOr0 TOKA) C MCIOJIb30BAaHUEM aHAIOTOBBIX U LU(PPOBBIX
puOOpoB, 0OOCHOBBIBATH BHIOOP METOAA M3MEpEeHHs, (PUKCUpPOBAaTh MOKa3aHUs NMPUOOPOB, HAXOIUTH
3HAYEHUE U3MEPSEMON BEJIMYMHBI C IIOMOILBIO YCPENHEHNUS PE3YJIbTaTOB CEPUM U3MEPEHHUN U OLIEHUBATh
MIOTPEIIHOCTh U3MEPEHUI;

NPOBOJIUTh  BKCIIEPUMEHTAJbHbIE  UCCIENOBaHMs  3aBUCHUMOCTEH  (U3MYECKMX  BEIMYHUH
(3aBUCUMOCTD JJaBJIEHMSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKACHUS, UCCIIEIOBAaHUE SIBICHUS
TEIUI000MEHa MPU CMEIIMBAHUU XOJOJHON M ropsiueil BObl, 3aBUCHMOCTb COIPOTHUBIICHHSI ITPOBOIHUKA
OT €ro JJUHBI, IJIOIAAU MONEPEYHOro0 CEYEHUs U YJEIbHOIO COMPOTUBIICHUS BEIECTBA MPOBOJIHUKA,
CWJIBI TOKA, IPOTEKAIOLIEr0 4Yepe3 IPOBOAHUK, OT HAIpsDKEHHS Ha IPOBOAHMKE, HCCIIEAOBAHHE
MOCJIEZIOBATEIBHOTO U TMApaJJIEIbHOTO  COEIMHEHUN MPOBOJHUKOB): COBMECTHO C YUYHUTEJIEM
dbopMynMpoBaTh 3aJadyy U TUIIOTE3Y HCCIEIOBaHMs, CaMOCTOATENbHO IUIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITENILHO  cOOMpaTh AKCHEPUMEHTAIbHYI0 YCTAaHOBKY C HCIIOJb30BAaHHUEM HHCTPYKIIHH,
MPEJCTABIATh MOJYyYEHHbIE 3aBUCUMOCTH (PU3MYECKUX BETUYMH B BUJE TaOIMIl U rpa)uKOB, OLIEHUBATD
MOTPEIIHOCTH, JIeJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHMUS;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/a Mpu padboTe ¢ 1abopaToOpHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh NPUHLHUIBI JEUCTBUS H3YYEHHBIX NPUOOPOB, TEXHHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX TPOLIECCOB C OMOPOH Ha MX ONucaHHs (B TOM YHUCIIE: CUCTEMa OTOIUICHHs JIOMOB,
TUTPOMETP, TMapoBas TypOMHA, ammepMeTp, BOJBTMETP, CUETUYUK DIEKTPUUYECKOH DHEpIHH,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, HArPEeBaTENbHBIE IEKTPONPUOOPHI (IPUMEPHI), TPETOXPAHUTENTN U UX
NpUMEHeHHe B OBITY M TEXHUKE, MPUMEHEHHE [IOCTOSHHBIX MAarHUTOB, DSJIEKTPOMAarHUTOB,
AJIEKTPOJBHUraTeNlb TOCTOSHHOTO TOKA), MCIONB3ysl 3HAHHUSA O CBOMCTBAaX (PU3MUECKUX SIBJICHHUH,
HE0OX0ouMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W HM3MEpHUTENbHBbIE MPHOOpPHI MO cXeMaM |
CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP, THTPOMETp, IBUTATEIh
BHYTPEHHEIO CrOpaHMs, D3JIEKTPOCKOI, pEOCTaT), COCTaBJISITh CXEMbl JJIEKTPUUYECKUX ILEmel cC
MOCJIEIOBATEIbHBIM W MapaUIebHBIM COEAMHEHHEM »JJIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAUECHHUS



9JICMCHTOB OJJICKTPHUYCCKUX ueneﬁ, HUCIIOJIb30BAThL CXCMbI M CXCMATUYHBIC PUCYHKHU HU3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB U TEXHOJIOTHUECKUX IMPOIECCOB IMPHU PELICHUU
y4eOHO-TIPaKTUIECKUX 33]1aY;

MPUBOJIUTh TpUMEPHl (HAXOAUTH HMH(OPMALMIO O MpUMEpax) MPAKTUYECKOIO HCIIOJIb30BAHUS
(bu3MYeCKUX 3HAHWK B IMOBCEAHEBHOW >KHM3HHU I oOecrmeueHus: 0e30MacHOCTH MpH OOpalieHUH C
npubopaMd W TEXHUYECKUMH YCTPOHMCTBAMHU, COXPAHEHUS 3/I0pOBb U  COOJIOACHHS HOPM
9KOJIOTUYECKOIO ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

OCYILECTBIATh MOMCK HH(pOpManuu (U3NUECKOro conepkanus B MHTepHeTe, caMOCTOATEIbHO
(dbopMynupys MOMCKOBBIA 3alpoc, Ha OCHOBE HMMEIOIIUXCS 3HAHUN M CPaBHEHHS JTOTIOJHUTEIBHBIX
HMCTOYHUKOB BBIICNIATH HHGPOPMAIUIO, KOTOpas SBISETCA IPOTHUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BaTh IPH  BBIOJIHEHWH Y4YEOHBIX 33JaHUN  HAyYHO-TIOMYJSPHYIO JIUTEPATypy
(U3MYECKOTO COAEpIKAHMsSI, CIPABOYHBIC MaTEepHANIbl, pecypchl ceTu VIHTEepHET, BiaieTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUChMEHHBIE U KPAaTKHE YCTHBIE COOOLIeHHs, 0000111as nHPOpMALUIO U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEPIKAHUS, B TOM YHCIE IMYOIUYHO MPEICTaBISTh PE3YIbTaThI
IIPOCKTHOM HIIM HMCCIIEJOBATENbCKON JEATEIBHOCTH, IPU 3TOM TPaMOTHO HCIOJIB30BaTh W3YyYECHHBIN
MOHATUIHBIN anmapat Kypca (U3UKH, COPOBOXKAATH BBHICTYIUICHHE MTPE3EHTAIINEH;

IpHU BBIOJHEHUM YYEOHBIX TPOCKTOB W HCCIENOBAaHUN (DU3MYECKHX IPOIECCOB paclpenesTh
00513aHHOCTH B TPYIIIIE€ B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMH, CIEIUTh 32 BBHIITOJHEHUEM IIJIaHa
[lef/'ICTBI/II\/JI H KOPPEKTHUPOBATH €Ir0, aACKBATHO OLICHHUBATH CcOOCTBEHHBIN BKJIaad B ACATCIIBHOCTL I'PYIIIIBI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3periarb KOHMIUKTHI.

K xoHuy 0oOyudeHus ¢ 9 knacce npeaMeTHbIE pPe3yJbTaThl HAa YriIyOJI€HHOM YPOBHE JOJIKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

UCIOJIb30BaTh TMOHATUSA (cucTeMa OTCY€Ta, OTHOCUTEIBHOCTb MEXAHMYECKOTO JIBUYKEHUS,
HEBECOMOCTh M MEpEerpy3kH, LEHTP TSHKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, MHHPPA3BYK U YJIbTPA3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, PEHTI€HOBCKOE M3JIy4E€HHE, IIKaja 3JEKTPOMarHUTHBIX BOJIH, UCTOYHUKU
cBeTa, OJIM30PYKOCTh U JaIbHO30PKOCTb, CIIEKTPhl UCITyCKaHHs U MOTJIOUIeHHUs, anbda-, 6eTa- 1 raMma-
U3JIy4yeHUs, U30TOIbI, siiepHas U TepMOsiAEpHAasi SHEPreTUka) U CUMBOJIMYECKUHN S3bIK (PU3UKU IIPU
peleHnH y4eOHBIX M MPaKTUYECKHUX 3a/1a4;

YBEPEHHO pa3jinyaTh sBJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEpPHOE MPSMOJIMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEWHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Tell, JBUKEHUE IO OKPYKHOCTH,
B3alMO/JICIICTBUE TeEJI, PaBHOBECHE MaTEpUAIbHONM TOUYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KosiebaTenbHOe JBM)KEHHE (TapMOHMYECKHE, 3aTyXalollhe, BBIHYKICHHbIE KoJeOaHUs), pPE30HAHC,
BOJIHOBOE JIBIKEHUE (pacHpOCTpaHEHHWE U OTpa)KeHHE 3ByKa, MHTepdepeHuus U Audpakiys BOJIH),
IPSIMOJIMHENHOE PAacIpOCTPaHEHNE, OTPAXEHUE U NIPEJIOMIIEHHE CBETA, IIOJHOE BHYTPEHHEE OTpPa)KEHHE
CBETa, pa3jioKeHHe Oeloro CBeTa B CHEKTP M CIOXEHHE CHEKTPalIbHBIX I[BETOB, €CTECTBEHHAs
PaaMoOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOrO CHEKTpa M3JIy4EHHs) IO OMMCAHMIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JTaHHOE (PU3MUECKOe SBICHHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUYECKUX SIBIECHUI B OKpYXKaloIleM MHpE (B TOM 4HCIe
¢dbusnueckue SBIEHUS B MNpPHUPOJE: NPUWIMBBL U OTJIMBBL, JBIKeHHE IulaHeT COJHEYHOH CHUCTEMBI,
pPEaKTUBHOE [JBUKEHUE JKUBBIX OPraHU3MOB, BOCIPUSATHUE 3BYKOB JKHBOTHBIMH, 3EMIIETPSCEHUE,
ceificMMuecKkue BOJIHBI, I[yHAMH, 5XO, LIBETa TeJ, ONTHYECKHUE SIBICHUS B TMPUPOJE, OMOIOrHYEcKOoe
JecTBUE  BUAMMOTO,  YJIbTPa(UOJIETOBOIO M PEHTICHOBCKOI'O  M3IYyYEHHMH,  €CTECTBEHHBIH
paZvoaKTUBHBIN (OH, KOCMHUYECKUE JTyYH, PalMOaKTUBHOE U3ydeHHE MPUPOIHBIX MUHEPAJIOB JecTBHE
PallMOAKTUBHBIX M3JIyY€HUI Ha OpPraHU3M YelOBeKa), MPHU ITOM MEPEBOIUTH MPAKTHUYECKYIO 33Jauy B
yueOHY10, BBIACIATh CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUI;

OIMCHIBATh M3yUYCHHbIE CBOMCTBA TNl U (PU3UYECKUE SIBICHUS, UCIIONB3YsS (PU3MUECKUE BETMUMHBI
(cpenHsisi U1 MTHOBEHHAs! CKOPOCTh Te€Ja IPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE, IIepeEMELICHUE NIPU
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM ABM)KEHHH, YIJIOBasi CKOPOCTb, LIEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
CUJla TPEHUs, CWJIA YIPYrocTH, CHJIA TAKECTH, YCKOpPEHHE CBOOOJHOrO MaJeHMs, BeC Teia, LEHTP
TSOKECTH TBEPAOTO TeNa, MMITYJIbC Tela, HMIIYJIbC CHJIBI, MOMEHT CHJIBI, MeXaHHueckas paboTa u
MOIIHOCTb, MOTEHLUAIbHAs 3HEPrus Tejla, MOAHATOrO HaJ IOBEPXHOCTBIO 3E€MJIM, MOTEHIHAJIbHAs
SHEPIUsl CHKAaTOM MPYKUHBI, KHHETUYECKAs! SHEPIHsl, [TOJIHAs MEXaHUUYECKasl SHEPIrHs, IEPUOJ U 4acToTa



KojeOaHui, Mepruosl MaTeMaTUYECKOTO U MPYKUHHOTO MAasTHUKOB, JJMHA BOJHBI, TPOMKOCTh 3BYKa U
BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEJIbl), TP ONMHCAHUHU MPABUIBHO TPAKTOBATH
(GU3MYECKUN CMBICT HCIIOJIb3yeMBbIX BEIMYWH, MX O0O3HAUEHUS M CIUHUIBI (U3UUYECKUX BEIUYHH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (H3UYECKYIO BEIIMYMHY C JPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3HUECKUE SBJICHUS M MPOIIECCHI, UCIOIb3Ys 3aKOH COXPaHCHHSI
SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIUI CYHNEPHO3UIMUA CHUJI, HMPUHIMI OTHOCHUTEIHHOCTH
[anunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, TEOPEMY O KHHETHYECKON SHEPrHH, 3aKOH
I'yka, 3akoH bepHymIM, 3aKOHBI OTPaXEHHUS M TIPEIOMIICHUS CBeTa, (OPMYILY TOHKOW JIMH3HI,
TUTAHETAPHYIO MOJETh aTOMa, HYKIIOHHYIO MOJIEJIb aTOMHOTO spa, 3aKOHBI COXPAHEHUS 3apsSA0BOTO M
MacCOBOTO YHCEJ MPH SJIEPHBIX PEAKIUAX, TIPU 3TOM Pa3IndyaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U €T0
MaTEeMaTHYECKOE BBIPAKCHHE;

CTPOUTH (PU3UYECKUE MOJETH PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBICHHUH, BBIICIATH MPU 3TOM
CYIIECTBEHHBIC U BTOPOCTEIICHHBIC CBOWCTBA OOBEKTOB, MPOIIECCOB, SBICHH, MPUMEHATH (pU3MYeCcKHe
MOJIENN ISl 00bACHEHHS (PU3UYECKHX POLIECCOB U PEIICHUs YIeOHBIX 3a/1a4;

OOBSICHATh (PU3UYUCCKUE SIBJICHHS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC B KOHTEKCTE CHTYyallui
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, M pellaTh Ka4eCTBEHHBIE 33/1a4d, B TOM 4YHCJE TpeOyromue
YHCJICHHOTO OIICHUBAHMS XapaKTePHBIX 3HAUCHHHM (U3MYECKUX BEJIUYMH, NPU OSTOM BBIOHpATh
aJIeKBaTHYI0 (PM3UYECKYI0 MOJeNlb, BBIABISATh NPUYMHHO-CICICTBEHHBIE CBSI3M U BBICTPaWBATh
JIOTHYECKYIO0 ITIETIOYKY pacCyXICHHH W3 2—3 MIaroB ¢ ONOPOM Ha HM3y4YCHHBIC CBOMCTBA (DU3MYCCKHUX
SIBIICHUI, (PU3NYECKNE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pellaTh pacuETHBIC 3a/1a4 110 W3y4aeMbIM TeMaM Kypca (QU3UKH, BRIOUpas aIeKBaTHYIO
(U3NIECKYI0 MOJETb, C MCIOJIB30BaHMEM 3aKOHOB M (POPMYII, CBSI3BIBAIOIINX (DU3UYECKHE BEIUYHHEI,
3allUChIBaTh KPAaTKOE YCIOBHE W pa3BEPHYTOE pEIICHUE 3aJla4d, BBIABIATh HEAOCTAMOIIUEC WIIH
n30BITOYHBIC JTaHHBIE, OOOCHOBBIBATH BBHIOOP METOJAa PEUICHHS 3aJadd, HCIOJIb30BATh CIIPABOYHBIE
JIaHHBIC, MPUMEHATh METOJbl aHAM3a Pa3MEPHOCTEH, MCIOJb30BaTh TpaUUECKHEe METOMAbI PEIICHHUS
3ajad, TPOBOJUTH MaTeMaTHYECKHEe TpeoOpa3oBaHUS W pPacy€Tbl, OIEHUBATH PEATUCTHYHOCTD
MOJy4YEHHOT0 3HAa4eHUsi (PU3MYECKON BEIMUYMHBI M OIpPENeNATh pa3MEpHOCTh (DPU3NYECKON BETMUYUHBI,
MOJTYYCHHOM MPH PEIICHUHN 3aJ1auu;

pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO pEIIMTh IMPH MOMOLIM (U3UYECKUX METOAOB, U
npeularaTh  OPUEHTHPOBOYHBIM  CIIOCOO pEHIeHHs, B ONWCAaHWHM HCCIEJOBAHUS  PaCIO3HABAThH
IpoBepseMOe  MpPEINoJoKeHHe (TUIOTe3y), OLEHHMBAaTh MNPAaBUJIBHOCTh  IOpPAJKA IPOBEACHUS
WCCIIEIOBAHMSI, MHTEPIPETHPOBATH TIOJTYICHHBIN Pe3yIIbTaT;

MPOBOAMUTH OMBITHI MO HAOMIONEHUI0 (U3MYECKUX SBICHUM WU (U3MUYECKUX CBOWCTB Tel
(m3y4yeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHWs DHEPTUH, 3aKOHA COXPAaHEHHS HMITYJbCa,
JeiicTBre 3aKoHa bepHyniauM W BO3HHUKHOBEHHE MOABEMHOM CHUIBI KpbLIAa, 3aBUCHMOCTH IE€pHOjIa
KoJIeOaHWH TIPY)KMHHOTO MasTHHUKa OT MAacChl Tpy3a M JKECTKOCTH TPYKHWHBI M HE3aBHCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KoJieOaHuH, NMPSMOJIMHEHHOE PACIpOCTpaHEHUE CBETa, pa3jioKeHue Oesoro cBeTa B
CTIEKTp, M3YyYeHHE CBOWCTB HM300paXEHHS B IUIOCKOM 3€pKajie M CBOWCTB M300paXCHHS TpeaAMeTa B
cobuparomieil JIMH3e, HAOIIOACHNE CIUIOIIHBIX U JHUHEHYAThIX CIEKTPOB M3IIy4eHHs): (HOpMYyITHUpPOBAThH
MpOBEpsIEMOe TPEIOI0KEeHHE (TUIIOTE3Y) O BO3MOXHBIX pe3yiabTaTax HaOIIOICHUI, caMOCTOSTEIHHO
coOHpaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 0060pyI0BaHMs, OMUCHIBATh X0/ OIBITAa U (POPMYTUPOBATH
BBIBO/IBI;

NPOBOJUTH TNPU HEOOXOJUMOCTH CEpPHIO TNPSAMBIX HM3MEpPEHH, ONpenenss cpelHee 3HaueHHe
M3MEPSIeMO BEITMYMHBI W OTPEACIsisl TOTPEITHOCTh PE3yIbTaTOB MPSMBIX MU3MEPEHHH, 000CHOBBIBATH
BBIOOp criocoba u3MepeHus (M3MEepUTEILHOTo Mpruodopa);

MPOBOJINTh KOCBEHHBIE M3MEPEHUsT (U3NYECKUX BEIHYMH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tena
IpU PpPaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJHOTO TaJeHusi, XKECTKOCTb MPY>KUHBI,
KOA(DPUITMEHT TPEHUSI CKOJBXKEHUS, MEXaHUYeCKass padoTa ¥ MOIIHOCTh, 4YaCTOTa W MEPUO KoJIeOaHU
MaTeMaTHYECKOT0 W TPYKMHHOTO MAasTHUKOB, (POKyCHOE paccTOsSHHE COOMparomeil JIMH3bI U e
ONTHYECKasi CWiIa, PaAMOAKTUBHBIA (OH) C HCIIOJB30BAHWEM aHAJOTOBBIX WU IU(POBBIX MPUOOPOB:
00OCHOBBIBAaTh BBIOOP METOAAa HU3MEPEHUs, IUIAHWPOBAaTh M3MEPEHUS, CaMOCTOSTEIBHO COOMpaTh
OKCIIEPUMEHTAIBHYIO YCTaHOBKY, BBIUUCIISITH 3HAUCHHE BEIMYMHBI M aHAIU3UPOBATH IOJTyYCHHBIC
pe3yJbTaThl, OLIEHUBAs! TOTPELUIHOCTH PE3yIbTATOB KOCBEHHBIX U3MEPEHUN;



NPOBOJUTH  SKCIIEPHUMEHTAIBHBIE  WCCIEAOBAHUS  3aBUCHUMOCTEH  (DU3MYECKMX  BEIMYHUH
(3aBUCHUMOCTh IYTH OT BPEMEHU IIpU PABHOYCKOPEHHOM JBIM)KEHHUM 0€3 HadaJbHOW CKOPOCTH,
3aBUCUMOCTh CHJIBl TPEHHSI CKOJIBKEHHMS OT CHJIBI HOPMAQJIBHOTO JaBJICHUS, Mepuojaa KojebaHuit
MaTeMaTHYeCKOro MasTHUKA OT JUIMHBl HWTH, OINPEAEICHHE YCKOpPEHHs CBOOOJHOIO MaJeHMS,
UCCIIC/IOBAaHNE HM3MEHEHHUsSl BEIMYMHBI M HAmpaBJIeHUS HWHAYKIIMOHHOTO TOKAa, 3aBHCUMOCTH yrja
OTPa)KEHMsI CBETA OT yIJIa MaJieHus, yIila MPeJOMIICHUs OT yrja MaJeHHsi CBETOBOIO JIy4a, UCCIIeJ0BaHUE
TPEKOB: U3MEPEHUE PHEPTUH YACTHILIBI 110 TOPMO3HOMY IyTH (110 (hoTOrpadusimM)): COBMECTHO C YUUTEIIEM
(dbopMynMpoBaTh 3aJadyy U TUIIOTE3Y HCCIENOBaHMs, CaMOCTOSATENbHO IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEICTABIATh MOJTYYEHHBIE 3aBUCHMOCTH
¢u3nyeckux BEIMYMH B BMJE Tabmul] W rpaduKOB, OLIEHUBATh IOIPEIIHOCTH, JENIaTh BBIBOJBI IO
pe3yJibTaTaM MCCIE10BaHNUS;

coOro1aTh NMpaBuiia 6€30MacHOTO Tpyaa Mpu padboTe ¢ 1adbopaTopHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHLUUIBI JCUCTBUS M3YYCHHBIX NPUOOPOB, TEXHMYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB C OIIOPOM Ha UX ONMCAaHUS (B TOM YHCIE: CIUAOMETP, TaTUUKU IOJI0XKEHNU,
paccTosiHUSL M YCKOPEHHUs, pakeTa, 3XOJOT, OYKH, MEPUCKom, (oToammapar, MUKPOCKOIN, TeIEeCKOIl,
OINTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAaHUS O CBOWCTBAX
¢u3nvecKkux SBICHUH W HEOOXonuMble (U3NYECKHE 3aKOHOMEPHOCTH, WCIOJIb30BATh CXEMbI H
CXEMaTUYHblE PUCYHKM H3YYEHHBIX TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIbHBIX MPHUOOPOB H
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEHICHWH Y4YeOHO-TPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMBI IS
MOCTPOEHMSI H300paKEHUH B IIIOCKOM 3epKajie U coOuparoleil JTuH3e;

MPUBOANUTH TPUMEPHI (HAXOAUTh HMHMOPMAIMIO O TpPUMEpPax) MPAKTUYECKOTO HCIIOIb30BAHUS
¢u3nyeckux 3HAHUM B IOBCEJHEBHOM JKM3HU JUIsl oOecreueHHsi Oe30MacHOCTH IpH OOpaleHUH C
npubopaMH W TEXHWYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3J0pPOBbS H  COONIONEHHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKaIOLIEeH cpele;

OCYIIECTBIISAITh TOUCK WMHpopManuu (U3NYIECKOro coaepkanusi B HHTepHeTe, caMOCTOSTENHHO
bopMynupys HOUCKOBBIH 3ampoc, HAXOAUTh IYTH ONpPEIENCHHUs JOCTOBEPHOCTH IOJIY4YE€HHOU
nHpOpMAIUY Ha OCHOBE MMEIOIINXCS 3HAHUN M JTOTTOJTHUTEIHHBIX UCTOYHUKOB;

UCTOJb30BaTh TPU  BBHINOJHEHWH Y4E€OHBIX 3aJaHMi  HAYYHO-TIONYJSIPHYIO  JIUTEpaTypy
(bu3NYECKOTo coAepKaHMsI, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BianeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpPMAIUH U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOrO COJep:KaHus, MyOJIMYHO MPEACTaBIATh PE3yNbTaThl MPOEKTHOM
WM UCCIIEIOBATEIBCKON JEATEIIBHOCTH IPU 3TOM T'PAMOTHO HCIIOIb30BATh W3YYEHHBIN MNOHATHWHBINA
ammapar H3y4aeMoro pasziena (HU3MKM U CONPOBOXKIAThb BBICTYIUIEHHE Mpe3eHTaluueil ¢ y4érom
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



ITPOBEPAEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUYCHHBIC ITOHATUS

pa3indaTtb ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIIUX TaAHHOC (bl/ISI/ILIeCKOC SIBJICHUC

1.3

14

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKHUX SBJICHUN B OKPYIKAIOIIEM MUDE,
B TOM 4Hcie PU3NICCKUE SBICHUS B TIPUPO/IE, TIPU STOM MEPEBOIUTH MPAKTHIECKYIO
3a/ladyy B y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOWMCTBa (NMPU3HAKK) (PU3MUECKHUX
SIBJIEHUU

ONHKCBHIBATh H3YYEHHBbIE CBOMCTBa Tel M (U3UYECKUE SBICHUSA, HUCHOJIb3Ys
¢u3nyecKue BEJIWYUHBL, IPU ONMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNM CMBICI
UCMOJIb3yEeMbIX BEIMYUH, UX OOO3HAYEHMsS U E€AMHULBI (U3NYECKUX BEIMYUH,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHMHU
BEJIMYMHAMU, CTPOUTH IPauKU N3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBICHUS U TPOIECCHI, HCIONb3YS
W3YYCHHBIC 3aKOHBI, MPU OTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMKChIBaTh €70 MaTEMaTUYECKOE BhIPAKCHHE

1.6

OO0BSCHATh (U3NYECKUE SBJICHUS, NMPOLECCHl M CBOICTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE  CUTyalUd  IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbISBISTH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHNE U3 | — 2 TOTHYECKUX IIaroB C
ornopoit Ha 1 — 2 U3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUN, (PU3MUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH

1.7

pewmath pacyé€THble 3agaud B 1 — 2 1eMCTBHA, MCIONB3Ysl 3aKOHBI U (OPMYIIHI,
CBs3bIBaOIIME (DU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUS 3ajauu
3aMMChIBaTh KPATKOE YCIIOBHE, MOJCTABIATh (PU3NUYECKHE BETUYMHBI B (OPMYJIBI U
IPOBOAMTH PACUYETHI, HAXOIUTH CIIPABOYHBIE JIaHHbIE, HEOOXOAUMBIE ISl PEICHUs
3a]a4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHOH (pU3nuecKoi BeIUYHHbI

1.8

1.9

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh NpU HOMOIIM (U3NUECKUX
METOJIOB, B OIHMCAaHUU MCCIENAOBAaHUS BBIJIEIATH IPOBEPSEMOE MPEIIOJIOKEHNE
(rumotesy), pa3inyaTh M MHTEPIPETUPOBATH IOJYYEHHBIH pe3yibTaT, HaXOAUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOABI IO €r0 pe3ybTaTaM

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBJICHUN MM (PU3UUYECKUX CBOMCTB
Ten: (opMyIUpOBaTh IPOBEPSEMBbIE MPEANOIOKEHUS, COOMpPaTh YCTAHOBKY U3
IPEeI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XOJ1 OIBITA U (POPMYTUPOBATH BHIBOIBI

1.10

BBINOJIHATh MpPSIMble H3MEpPEHHs] C HCIOJb30BAHMEM aHAJOTOBBIX M IM(POBBIX
npuOOpoB, 3amMCHIBaTh IOKa3aHUS NPUOOPOB € YUYETOM 3aJaHHOW aOCONIOTHOU
HOTPEIIHOCTH U3MEPEHHH

1.11

IPOBOJUTH UCCIIEI0OBaHUE 3aBUCUMOCTH OAHOHN (hPM3NYECKON BETMUMHBI OT APYroH ¢
HCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH, y4acTBOBaTh B IUIAHUPOBAHHWU Y4eOHOIO
UCCIIEIOBaHMs, CcOOMpaTh YCTAaHOBKY M  BBINOJHATH W3MEPEHHUs, Cleays
Npe/UIOKEHHOMY TJIaHy, (UKCHpPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCUMOCTHU
(¢u3nUeCKUX BETMYMH B BUJE MPEIUIOKEHHBIX TaOIUI U TpadUKOB, AeIaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEN0BaHUS

1.12

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYHH, CIEAys NpPeII0KEHHOU
UHCTPYKLIMU: TIPU BBINOJIHEHUH M3MEPEHU coOuparh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYHCIATH 3HAYEHHE HCKOMOU BEJIMUMHBI

1.13

coOmoaTh TpaBWjia TEXHUKKM O€30MacHOCTH TMpu paboTe C  J1abopaTOpPHBIM




obopyoBaHuEM

1.14

1.15

1.16

1.17

yKa3plBaTh MPUHLUIBl  J€HCTBUA NpUOOPOB M  TEXHUYECKUX  YCTPOMCTB,
XapakTepu30BaTh TMPUHLMUIIEI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C IOMOILBIO UX ONUCAHM, UCIOIb3Ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOMMbIe (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOAUTH TpUMEpHl (HAXOAUTh HMH(POPMAIMIO O MpPHUMEPax) MPAKTHYECKOTO
UCMOJIb30BaHUS (PU3MYECKUX 3HAHUI B IOBCEJHEBHOM XHM3HM s oOecredyeHus
Oe3omacHOCTH Tpu OOpamieHHd ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMsI 3J0pOBbS M COONIOJEHUS HOPM JKOJIOTMYECKOTO IIOBEIEHHUS B
OKpY’KalollleH cpeze

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaLUU B ceTH IHTepHET B COOTBETCTBUH C
3a/laHHbIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUW M IyTEM
CpaBHEHMs PA3JIMYHbIX HMCTOYHHMKOB BBIJEIATh HMH(POpPMAlLMIO, KOTOpas sBISETCA
IPOTHBOPEYMBOUMIIA MOXKET OBITh HEJJOCTOBEPHOM

MCIIOJIH30BATh NP BHITIOJHEHUU YY€OHBIX 33JJaHUN HAYYHONOMYJISIPHYIO JIUTEPATYPY
bu3MYECKOro CcolepiKaHus, CIPAaBOYHbIE MaTepuainbl, pecypchbl cetu HWHTepHer,
BJIQJICTh MPUEMAMH KOHCIICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus WHPOpPMAIMH W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2 —
3 MCTOYHMKOB HMH(pOpMANMK (U3UIECKOTO COJEPKAHHUS, B TOM YHCIE MyOIUIHO
JienaTh KpaTKUe COOOLIEHUs O Pe3yJibTaTax MPOEKTOB WM y4eOHBIX HUCCIIEAOBaHUM,
IPY ATOM IPaMOTHO MCIOJIH30BATh N3yYCHHBIN MOHATUHHBIN anmapar Kypca Gpus3ukw,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEH

1.19

8 KJIACC

Kon
NMPoBePsSieMOro
pe3yjabTara

1.1
1.2

IIPY BBIMIOJIHEHUHU YYEOHBIX MPOEKTOB U MCCIECIOBAHUM paclpeneNaTh 00sI3aHHOCTH
B TpYIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 3aJa4aMM, CJICIUTH 32 BBIMOJIHEHUEM
TIaHa JEHCTBUIL, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIad B JEATEIHbHOCTD
TPYIIBI, BBICTPaWBaTh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBHE, YYHTHIBasi MHEHHE
OKPY’KaOIINUX

IIpoBepsiemble nMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHusA

HCIIOJB30BaTh IMMOHATHUA

pa3invaThb ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIUX TAHHOC (pI/ISI/ILICCKOC SBJICHUC

13

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MUECKUX SBJICHUI B OKPYKAIOLIEM MUDE,
B TOM 4Hcie (pU3NUECKHUE SIBICHUS B PUPOJE, IPU 3TOM IEPEBOJUTH MTPAKTUYECKYIO
3aJaduy B y4eOHYI0, BBLIEATH CYIIECTBEHHbIE CBOMCTBa (IpU3HAKW) (pU3HMUECKHUX
ABJICHUI

14

ONHKCBHIBATh H3YYEHHBIE CBOMCTBA Ten M (U3UYECKUE SIBICHUS, HCHOIb3Ys
buznyecKkre BEIUYUHBL, TPU ONMHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMbIX BEIMYMH, 0003HAYCHHS U €TUHUILIBI (PU3MUECKUX BEITUYUH, HAXOJUTh
bopMyIibl, CBA3BIBAIOLINE JTAaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTMMH BEIUYUHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH

1.5

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKHUE SIBICHUS M IPOIECCHI, HCIIONb3YS
U3YYEHHbIE 3aKOHBI, MPU ATOM [JaBaTh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alUCHIBaTh €r0 MaTEMATUYECKOE BBIPAKEHUE

1.6

OOBSICHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEl, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil  NPAaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BBIABIATh  NPUYUHHO-




CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 | — 2 JIOTMYECKUX I1aroB ¢ MOMOILBIO
1 — 2 wu3y4yeHHBIX CBOHCTBa (PU3NYECKUX SBICHUU, (U3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTHU

1.7

1.8

pemiate pacu€THble 3a7aud B 2 — 3 nelCTBHUSA, UCHOJb3Ys 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3a/aud
3aMChIBaTh KPATKOE YCIOBUE, BBIABISATh HEJOCTATOK JAHHBIX JJIsl pELICHUS 3a7auH,
BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE [Tl €€ PeIICHHs, TPOBOIUTH PACUETHI
U CpaBHUBATh MOJY4YEHHOE 3HAueHHE (UINYECKOW BEIMYMHBI C W3BECTHBIMU
JTAaHHBIMU

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NP HOMOIIM (UINIECKUX
METOOB,  MCIIOJb3ysl  ONMCAHUE  MHCCIEJNOBaHUS, BBLACIATH  [IPOBEPSIEMOE
IPENII0JIOKEHNE, OLIEHUBATh IPaBWJIBHOCTh IOpPSAKA IPOBEIACHMS HCCIEAOBaHUSA,
JieN1aTh BBIBOJIbI

1.9

1.10

1.11

1.12

1.13

IPOBOJUTH OTBITHI MO HAOIIONEHUIO (PH3UUECKUX SBJICHUN MM (PU3UYECKUX CBOMCTB
Tes: (HOpMYyIUPOBATh IPOBEPSIEMbIE MPEANOJIOKEHUS, COOMpaTh YCTAHOBKY U3
IPEVIOKEHHOT0 000PYAOBaHUS, OMIMCHIBATH X0/ OIBITa U (POPMYINPOBATH BHIBOJIBI

BBIIIOJHATL HOPSAMBIC H3MCPCHUSA C MCIIOJIBb30BAHUCM aAHAJIOT'OBBIX HpI/I60p0B u
JaTYNKOB (DU3MUECKUX BEIUYMH, CPABHUBATH PE3YNIbTaThl M3MEPEHUH C Yy4&ToM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH

IIPOBOAMTDH UCCIIEJIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BETMYUHBI OT APYroil ¢
UCIOJIb30BAaHUEM MPSMbIX M3MEpPEHMH: IUIAHUPOBAaTh HCCIEeIOBaHUE, COOUpaTh
YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIEAYS MPEI0KEHHOMY TUTaHy, (UKCHPOBAThH
pe3yibTaThl MOJTYYEHHON 3aBUCUMOCTHU B BHUJIE€ TaOIUI] U I'padUKOB, JeIaTh BbIBOIbBI
10 pe3yJIbTaTaM MCCICNOBAHUS

MMPOBOAWUTH KOCBCHHBLIC U3MCPCHUSA q)HSI/ILIGCKI/IX BCJIMYHMH: IUIAHUPOBATH U3MCPCHUS,
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs MPEIOKEHHOW MHCTPYKIMH, U
BBIYUCIIATH 3HAUYCHHUEC BCJIIMYNHBI

coOnrofaTh MpaBWia TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1adopaTOpHBIM
o0opynoBaHEM

1.14

1.15

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOPOM Ha MX OMHCAHUS, UCIOJb3Yys 3HAHUS O CBOMCTBAX (PM3UYECKUX
ABJIEHUN ¥ HEOOXO0IMMbIe (PU3NUECKHEe 3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M M3MEPUTEIbHBIE MPHUOOPHI MO
CXeMaM M CXEMAaTH4YHBIM PHUCYHKaM, COCTAaBJIATb CXEMBbI JJIEKTPUYECKUX LENEH ¢
MIOCJIEIOBATEIbHBIM W IAPAJUICIBHBIM  COCAUHEHUEM  DJIEMEHTOB, Pa3jIvyas
yCIIOBHbIE 0003HAUEHUS 2JIEMEHTOB MIEKTPHUECKUX LIeneH

1.16

OPUBOJIUTH TpPUMEPHl (HAXOAUTh HMHQPOPMAIUMI0 O TNpHUMepax) MPaKTHIECKOTO
WCIIONTB30BaHUS (DU3UYECKUX 3HAHWUW B TOBCEIHEBHOW >KM3HU I OOecreueHus
0€30MacHOCTH MpHU OOpaIlEHUH C MPUOOpPaMH U TEXHHUUYECKUMHU YCTPOWCTBAMHU,
COXpaHEHHUsI 3J0pPOBbSI W COOJIOJCHHUS HOPM DKOJIOTUYECKOTO TIOBEJICHUS B
OKpY>Karollen cpeie

1.17

1.18

OCYIIECTBIISATH MOUCK HHPOpMaIHK GU3NUECKOTO CoepkaHus B ceTu VHTepHeT, Ha
OCHOBC HMCHOIIUXCA 3H3HI/II71 " HYTeM CpaBHeHI/ISI JOITIOJIHUTCIIBHBIX HWCTOYHUKOB
BBIICTIAITh MH(OpPMALHIO, KOTOpas SIBISIETCS TPOTHUBOPEUYMBONW WIIM MOXKET OBITh
HEJIOCTOBEPHOU

WCIIOJIB30BaTh TPU  BBITIOJIHEHUM  YYEOHBIX  3aJaHUl  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COJACPIKAHUS, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WuTepHer; BianeTs nNpuéMaMu KOHCIIEKTHUPOBAaHUS TEKCTa, NpeoOpazoBaHUs
uH(GOpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co371aBaTb COOCTBEHHBIC TMHCHMEHHBIE W KpaTKHWE YCTHBIE COOOIeHHus, 00o0mas
UH(POPMALIHIO U3 HECKOJIBKUX MCTOUYHHKOB (DU3MYECKOTO COAEPIKaHUS, B TOM YHCIIE
nyOJIMYHO  TPEJCTABISITh  PE3yJdbTaThl IMPOCKTHOW WM  HCCIIEIOBATEIbCKON




JEATEIBbHOCTH, IPA 3TOM T'PaMOTHO MCHOJIb30BaTh U3YUEHHBIN MOHATUWHBIN arapaT
Kypca (hM3HUKH, COMTPOBOXK/IATh BHICTYIUICHHE TIPEe3CHTAINEH

1.20

IpY BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HUCCIENIOBAaHMNA (PU3MUECKUX IPOLIECCOB
pacrpenesaTh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUM C IIOCTaBJIEHHBIMU 33Ja4uaMH,
CIEIWUTHh 3a BBIIOJHEHHUEM IIJIaHA JACUCTBUH U KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHUBaTb COOCTBEHHBI BKJaJ B JEATENbHOCTb TIPYIIbI, BHICTPaUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI

9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

HCII0JI30BATh U3YYCHHBIC ITIOHATUS

PasiindaTth SABJICHUA IO OMMCAHUIO MX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIUX TAHHOC (1)PI3I/I‘I€CKOG SABJICHHUC

13

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PH3UYECKUX SIBJICHUH B OKPYXKAIOIIEM MHUPE,
B TOM uucie QU3NYecKue sIBICHUS B PUPO/JIE, IIPU ITOM MEPEBOIUTH MPAKTUUECKYIO
3a/1a4y B Y4€OHYIO, BBIJCNSTH CYIIECCTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3MUECKHUX
SIBJIICHUI

14

ONHUCBHIBATh H3YYEHHBbIE CBOMCTBa Tel M (U3UYECKUE SBICHUSA, HUCHOIb3Ys
¢u3nyecKkue BEJIWYUHBL, IPU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCMOJIb3YEMbIX BEIMYMH, 0003HAUCHUS U €UHUILIBI (PU3MUECKUX BEITMYUH, HAXOJUTh
(bopMyIibl, CBA3BIBAIOLINE TAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTMMH BETUYMHAMU,
CTPOUTH I'paMKH U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITHYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHUS M MPOILECCHI, HCIONb3Ys
W3y4YEHHBIE 3aKOHBI, MPU OSTOM [IaBaTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHA H
3alUCBHIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHUE

1.6

OOBSICHATh (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE€ M B KOHTEKCTE
CUTyallul  NPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa: BbIABISATh  MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2 — 3 JIOTHYECKUX IIaroB ¢ MOMOILBIO
2 — 3 W3y4YCHHBIX CBOMCTBA (M3WYECKHUX SBICHHUHA, (U3UYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemiath pacu€THbIE 3agaud (ONMMparoIIuecss Ha cucTeMy M3 2 — 3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (hOPMYIIbI, CBSI3bIBaIONINE (GU3NYECKUE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBHS 33Jaud 3allUChIBaTh KPATKOE YCIIOBUE, BBISIBIIATH HEIOCTAIOIINE
WIK W30BITOYHBIE JIaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAWMBIE IS
pelieHus, MPOBOAUTH pacu€Thl U OIEHHBATh PEATUCTUYHOCTh MOJyYEHHOTO
3Ha4YeHUs (PU3NUECKOI BETMUNHBI

1.8

1.9

pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh NpU HOMOIIM (U3NUECKUX
METO/IOB, WCIOJIb3ysd  ONHCAaHWUE  HWCCIEAOBAHMS, BBIICIATH  IIPOBEPSIEMOE
IIPEAINOJIOKEHUE, OLECHUBATh IIPABUIBHOCTb IOpsAJKA IIPOBEIECHUS HCCIIECIOBAaHUS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOCHUN U OIBITOB

IIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SABJICHUHN MM (PU3UYECKUX CBOKCTB

TEJI: CAMOCTOSITETILHO COOMPATh YCTaHOBKY M3 M30BITOYHOIO Habopa 000pyAOBaHUS,
OITMCBHIBATH XOJI OIBITA U €T0 Pe3yIbTaThl, (HOPMYIHPOBATH BHIBOJIBI

1.10

IPOBOANUTH TPH HEOOXOIMMOCTH CEPHUI0 NPSAMBIX W3MEPEHHH, ONpENeNss CpeaHee
3HaYCHHE H3MEPSIeMOi BeNUYMHBI ((POKYCHOE pacCTOsSHHE COOMpPAOLICH JIMH3BI),
000CHOBBIBATH BHIOOP CIIOcO0a U3MEPEHUsI (M3MEPUTEIIBHOTO MPHUOOopa)

1.11

IMPOBOAUTH HMCCIICIOBAHUC 3aBUCHUMOCTCH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C HCIIOJIB30BAHUEM




OpSIMBIX M3MEPEHMI: IUIaHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIHO COOUpPATh
YCTaHOBKY, (UKCHPOBATH pPe3yabTaThl MOIYYEHHOW 3aBHUCHUMOCTH (PUINIECKUX
BEJIMYMH B BUJE TaOIHIU IpadUKOB, JAesaTh BBIBOJBI IO PE3yJbTaTaM HCCIEI0BAHUS

1.12

1.13

IPOBOJUTHh KOCBEHHbIE U3MEPEHUs (U3NUYECKUX BEIMUYUH: IUIAHUPOBATh U3MEPEHMUS,
coOuparbh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIIOJHATH HU3MEPEHMsS, CIEays
IIPEIUIOKECHHOW WHCTPYKLMM, BBIUUCIIATh 3HAYCHHE BEIMYMHBI U AHAIU3UPOBATH
IIOJIyYEHHBIE PE3YIIBTAThI C YUETOM 33JaHHOU ITOTPELIHOCTH U3MEPEHUI

coOyoaTh TpaBWiIa TEXHUKH O€30MacHOCTH TNpu pabore ¢ J1abopaToOpHBIM
00opyI0BaHuEM

1.14

1.15

1.16

pa3indaTb OCHOBHBIC IPHU3HAKW HU3YYCHHBIX (bI/I?)I/I‘leCKI/IX Moneneﬁ: Marc€purajibHasa
TOYKa, a0COJIIOTHO TBépI[OC TEJI0, TOYCYHBIM MCTOUYHHK CBCTa, JIy4, TOHKasA JIMH34,
IJIa"HeTapHasd MOACIIb aTOMA, HYKJIOHHAA MOACIIb aTOMHOI'O AApa

XapaKkTepu30BaTh NPUHLMUIIBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OIOPOM Ha MX ONMCAHUS, UCIOJb3ys 3HAHUS O CBOMCTBAX (PM3UUECKUX
SIBIICHUI U HEOOXOAMMBbIe (hU3MYECKHe 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMBl W CXEMAaTHUYHBbIE PHUCYHKHM U3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, HW3MEPUTENBHBIX MPUOOPOB W TEXHOJOTMYECKUX MPOILECCOB TMpHU
peuieHun y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHYECKHUE CXEMbl I TOCTPOCHUS
M300paXeHH B MJIOCKOM 3epKajie U coOuparomiei TuH3e

1.17

OPUBOIUTH TpUMEPHl (HAXOAUTh HMHGPOPMAIUIO O MpHUMeEpax) MMPAKTUYECKOTO
WCIIOJIb30BaHUs (DU3UYECKUX 3HAHUN B TOBCEIHEBHOW >KM3HU i OOecreyeHus
0€30MacHOCTH MpU OOpalIEHUH C MNPUOOpaMH U TEXHUUYECKUMHU YCTPOWCTBAMU,
COXPAaHCHHS 3JIOPOBbS M COOJIOJICHUS HOPM OKOJOTHYECKOTO TIOBEICHUS B
OKpYXKarolle cpene

1.18

1.19

1.20

OCYIIECTBIISATh MOUCK HHPOpMAIK (U3UUECKOTO ColIepkaHus B ceTu WHTepHer,
CaMOCTOSITENIbHO (DOPMYJIUpYsI TIOMCKOBBIM 3alpoc, HAXOAWTH MYTH OMpeaeleHUs
JIOCTOBEPHOCTH TIONYy4eHHOW HWH(GOpPMAllMM Ha OCHOBE HWMEIOLIUXCS 3HAaHUU H
JIOTTOJTHUTEIbHBIX UCTOYHUKOB

UCTIIONB30BAaTh MPHU  BBINOMHEHUM  y4EOHBIX 3a/laHuil  HayYHO-TIOMYJISPHYIO
auTeparypy (GU3UYECKOTO COJEp)KaHMs, CIPABOYHBIC MaTEpHAalIbl, PECYpPChl CETU
WuTepHer; BnaneTs mNpuéMaMu KOHCIEKTHUPOBAHHUS TEKCTa, NpeoOpazoBaHUs
nH(OpMaIUK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO

co3faBaTb COOCTBEHHbIE IHMCBbMEHHBIE UM YCTHBIE COOOIEHUS Ha OCHOBE
UHPOPMALlUU U3 HECKOJIBKUX HCTOYHHUKOB (DU3UUECKOTO COJAEp)KaHUs, MyOIMYHO
IPEJICTaBIIATh PE3ybTaThl MPOSKTHOW MM MCCIIEAOBATEIbCKON eATEeNbHOCTH, pU
3TOM TPaMOTHO MWCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM anmapaT H3y4aeMoro
pa3nena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHE IIpe3eHTAUed ¢ y4EéToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

IpHU BBIMOJHEHUH Y4YeOHBIX TPOEKTOB W HCCIENOBAaHUN (DU3MYECKHX MPOIIECCOB
pactpenensaTb 00s/3aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMU 3a7a9aMH,
CIeIUTh 32 BBINOJHEHUEM IIJIaHA ACHCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHWBAaTh COOCTBEHHBIM BKJIAL B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKaTHBHOE B3aMMOJICHCTBHE, IPOSBIISisi TOTOBHOCTh pa3peniaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa
pa3aena

Kopa aemenra

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA

11

®duszuka — Hayka o mnpupojne. SBieHus npupoisl. Duznyeckue
SBJICHUSI: MEXAHMYECKHUE, TEIJIOBBIC, JJIEKTPUUECKHUE, MAarHUTHBHIE,
CBETOBBIE, 3BYKOBBIE

1.2

®dusnueckue BenuuMHbL. M3MepeHue (QU3MUECKUMX  BEIMYUH.
®dusnueckue npudbopsl. [lorpemrHocts n3Mepenuit. MexayHapoHast
CUCTEMA EIUHUI]

13

14

1.5

EctecTBeHHOHay4YHBII METOJI MO3HAHUS: HAOJIOJEHHE, TOCTAHOBKA
HAyYHOTO BOIPOCA, BBIIABIKEHUE THIIOTE3, OJKCHEPUMEHT IO
MIPOBEPKE TUIIOTE3, OOBSICHEHUE HAOIIOAAEMOTO SIBJICHUS

Onwucanne GU3NUECKUX SBICHUN C ITOMOIIBIO MOJIENIeH

[IpakTuyeckune paboOTHI:
W3mepenune pacCTOSHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.
Onpenenenue pasmMepoB MajbIX TEJ.
WN3mepenne TemmepaTypbl IpU  IIOMOIIM  KHJIKOCTHOIO
TEPMOMETPA U AATYUKA TEMIIEPATYpPBI

ITEPBOHAYAJIBHBIE CBEJIEHNM S O CTPOEHNHN BEIIIECTBA

2.1

2.2

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbl, HX pa3Mephl.
OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIIECTBA

JIBuxenune wyactuil BemiecTBa. CBSI3b CKOPOCTH JIBHJKEHUS
4acTHIl ¢ TeMIieparypoil. bpoyHoBckoe aBrkenue, iuddysus

2.3

2.4

BSaI/IMOILGfICTBHG YaCTHUIll BECIICCTBA: IMPUTAKCHHUE U OTTAJIKUBAHHC

ArperaTHble COCTOSTHUS BELIECTBA: CTPOEHHE ra30B, KUAKOCTEN
U TBEPABIX (KpUCTAIIIMUECKUX ) Tell. B3aumMocBsa3bp Mex 1y cBoiicTBaMu
BEUIECTB B pPA3HbIX AarperatHpIX COCTOSHUSAX M HX AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

2.6

[TpakTyeckue paboOTHI:
Onenka auaMerpa aToMa METOJOM PsiIOB (C MCIOJIb30BAHHEM
dororpaduii).
OnbITH IO HAOJFOICHUIO TETIJIOBOTO PACITUPEHHS Ta30B.
OnbITel 1O OOHAPY)KEHUIO JCUCTBUSL CHUJ  MOJIEKYJISIPHOTO
MPUTSHKCHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

3.2

Mexannueckoe JBHKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE
JIBUKECHHE
Cxopoctb. CpenHsisi CKOPOCTb NP HEPABHOMEPHOM JIBH>KEHHH.
Pacuér nyTu ¥ BpeMeHU JIBUKECHUS

3.3

SlBnenve wHepuuu. 3aKoH HHepUMH. B3aumoneicTBUe Ten Kak
MpUYMHA W3MEHEHUsI CKOPOCTH BIDKCHMsI Tel. Macca kak mepa
WHEPTHOCTH TeJa

3.4

IImorHocTh BemiecTtBa. CBA3b INIOTHOCTH C  KOJIUYECTBOM
MOJIEKYJI B €TMHUIIC 00BhEMA BEIIECTBA

3.5

Cuna KaK XapakTepUCTHKA B3AUMOACHCTBUS TEI




3.6

Cuna ynpyroctu W 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
JUHAMOMETpa

3.7

SIBnenue TaroTeHus u cuia TskecTH. Cuila TSHKECTH Ha JPYTruxX
wianeTax. Bec Tena. HeBecomocTn

3.8

3.9

Cuna tpenusi. TpeHuE CKOJBXKEHHS M TpPEHHE MOKOosA. TpeHue B
MPUPOJIE U TEXHUKE
CnoxxeHue cwi, HampaBiI€HHbBIX [0 OJHOW  HIPSIMOH.
PaBHoOpelicTBYIOIIAS CHIT

3.10

3.11

[TpakTuyeckue paboOTHI:

OmnpezneneHue CKOPOCTH paBHOMEPHOIO JBHMXKEHHs (IIapuka B
KHUJIKOCTH, MOJICIN 3JIEKTPUUYECKOTO AaBTOMOOWISI M Tak Jaiiee).
Onpenenenue cpegHed CKOPOCTH CKOJBbXEHHUS Opycka WM LIapuka
10 HAKJIOHHOW m1ockoctu. Onpeienenne niIoTHOCTH TBEPAOIo Tena.
OnbITHI, JI€MOHCTPHUPYIOIUE 3aBUCUMOCTh pacTsKeHus
(medbopmanvv) TPYKHHBI OT TNPWIOKEHHOW CHiIbl.  OMBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIbKEHHSI OT Beca
TeJa U XapakTepa COPUKACAIOIINXCS TOBEPXHOCTEH

@usznueckue SABJICHHS B INPUPOAE: IIPUMEPBI JBWKECHHUS C

pa3INdHbIMU CKOPOCTSAMHU B JKUBOH M HEKHBOM IIpuponac, ﬂeﬁCTBHC
CHJIBI TPCHUS B ITPUPOJAC U TCXHUKEC

3.12
JTABJIEHUE TB

4.1

TexHuueckne yCTpoucCTBa: TMHAMOMETP, TOAIIUITHUKA
EPJIbIX TEJL, XKUJIKOCTEM 1 I'A30B

JaBnenue tBEpHoro tena. CrnocoObl yMEHBIIEHUS U YBEJIUYECHMUS
JTaBJICHUS

4.2

JaBnenne raza. 3aBUCHMOCTh JaBJIIEHUS Taza oOT 00BEMa,
TEeMIIEPaTyphl

4.3

4.4

Ilepenaua naBneHus TBEPABIMU TEIaMH, >KUIKOCTAMM M Ta3aMH.
3axoH [lackans. [lHeBMaTHUeCKHE MaIIMHbBI

3aBUCUMOCTh JIaBJI€HUS JKUIKOCTH OT INIyOuHBI. ['MapocraTuueckuii
napanokc. Cooburaromuecst cocyabl. ['napaBanueckue MeXaHU3Mbl

4.5

4.6

Atmochepa 3emnm u  atMocdepHoe jAaBieHHe.  [IpuUumHBI
CYILIECTBOBaHMs BO3AyIIHOW o0osiouku 3emiuu. Onbit Toppuueniu.
3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HAJ YpPOBHEM
Mopst

W3mepenune armocdepHoro paasineHus. [IpuOopsl 11 u3MepeHus
aTMOC(EpHOTO AaBICHHS

4.7

JelicTBUEe KUAKOCTM M Ta3a Ha IMOrPYKEHHOE B HHUX TEJO.
BrrTankuBaronias (apxumMezioBa) cuiia. 3akoH Apxumesaa

4.8

IImaBanue Ten. Bo3ayxornnaBanue

4.9

[TpakTudeckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BoJe OT o00bEMa
NOTPY>)KEHHOW B JKMAKOCTH  4Yactu  Tena.  OnpeneneHue
BBITAJIKUBAIOIIEH CHUJIbI, NEUCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B
JKUIKOCTh. lIpoBepka HE3aBUCMMOCTH BBITAJKUBAOLIEH CUJIBI,
JICUCTBYIOIIE HA TEI0 B JKHAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOUIEH  CHUJIBI,
JEeHCTBYIONIEH Ha TENO B JKUIKOCTH, OT 00BEMa MOTrpy:KEHHOU B
JKUJIKOCTh  YaCcTH  Tela M OT  IUIOTHOCTHM  KUJKOCTH.
KoncTpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKUA U
onpeaeneHue €€ rpy30noaAbEMHOCTH

4.10

dusnueckue sIBICHUS B IPUPOJIE: BIMSIHUE aTMOC(PEPHOTO JaBICHUS
Ha JKUBOW OpraHu3M, IIaBaHHUE PbIO

411

TexHU4YecKne YCTpPOMCTBA: COOOIIAIOIIMECS COCYIbI, YCTPOWCTBO




BOJIOTIPOBO/IA, THIPABIMYECKUN TIpecc, MaHOMETp, OapoMeTp,
BBICOTOMED, MOPLUTHEBOH HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, SHEPI'UA

5.1 Mexanuyeckas padbora
5.2 MexaHnueckasi MOILIHOCTb
53 [IpocTble MexaHWU3MbI: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTb.
IIpaBuno paBHOBeCHs pbl4ara
5.4 [TpuMeHeHHe paBuIIa PaBHOBECHS pbluara K OJIOKY
55 «3omn0Toe npaBuio» Mexanuku. KoadduumeHt none3Horo aeicTBus
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTeHIManbHast SHEPTrUuM TeJa, MOJHATOr0 HaJ 3eMiIEi
5 5.7 Kunernueckas sHeprus
58 ITonnas MEXaHH'IeCKas SHEPrusl. 3aKOH M3MEHEHMSI U COXpPaHEHUs
MEXaHUYECKOM SHepruu
[TpakTryeckue paboOTHI:
Onpenenenne pabOThl CHIJIBI TpPEHUS MpPU PABHOMEPHOM
5.9 JBIDKEHUHU Tejla 10 TOPU3OHTaIbHOW IMoBepxHocTU. MccnenoBanue
ycioBuil  paBHOBecus peryara.  M3mepenue KIIJ HaknoHHON
II0CKOCTH. M3yueHue 3aKkoHa COXpaHEHHs] MEXaHUUECKOH SHEpruu
5.10 dusnueckue sBJICHHs B IPUPOE: PblYary B TEJIE YEIOBEKa
511 TexHuueckue yCTpOWCTBA: pblyar, MOJBUXKHBIA M HEMOABUKHBIN
OJI0KH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kox
e Koa snementa  IlpoBepsieMble 3JieMeHTbI COJIePKAHUS
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOXKEHUS  MOJIEKYJISIPHO-KMHETUYECKOW  Teopuu
6.1 cTpoeHus BemectBa. Macca u  pasMmepsl MoseKyid. OmbITHL,
MOJITBEP K IAI0II1E OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mopnenu TBEpAOro, JKHUIKOIO M ra3o00pa3HOr0  COCTOSHUMN
BemlecTBa. Kpucramimueckue u aMmopgHsble Tena
6.3 O6’b$[CHeHI§e CBOICTB I'a3o0B, mHnKOCTeIEI U TBEPIBIX TEJ HA OCHOBE
MOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON Teopun
6.4 CmauuBaHue M KanWUISPHbIE SIBICHUS
6.5 TemoBoe pacpeHue U CKaTHe
6 6.6 Temmeparypa. CBs3p TeMmmepaTypbl €O CKOPOCTBIO TEIJIOBOTO
JIBIDKEHUS YaCTHIL
6.7 Buytpennss sneprus. CrocoObl M3MEHEHHUs BHYTPEHHEH SHEPTUH:
Teruionepeaya u copepuieHrue padoThl
6.8 Bujpl Temonepeaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3TyUEHHUE
6.9 KonnuecTBo TemnoThl. Y aenpHas TEMIOEMKOCTb BELIECTBA
6.10 TenmooOMeH W TEMJIOBOE pPaBHOBECHE. YpPaBHEHHE TEIJIOBOTO
OanaHca
6.11 [TnaBneHue u oTBEp/IeBaHUE KPUCTAUINYECKUX BEILECTB. Y Ie/IbHAsS
TEIUIOTA IJIABJICHUS
6.12 [TapooOpa3zoBanne u koHaeHcanus. Vcmapenue. Kunenwe.

VYaenpHas TemioTa napooOpa3oBaHMs. 3aBUCUMOCTh TeMIIEpaTyphl




KHUIIEHUS OT aTMOC(EPHOTr0 TaBICHHUS

6.13 BraxxaocTs Bo3myxa
6.14 DHeprus TOTUIMBa. Y IeJIbHas TEIJI0Ta CrTOPAHUS
6.15 [Tpuntuner  pabotel  TeruoBbix asuratenet KIIJ[ TtermoBoro
nBuratens. TernoBbie ABUTATENN U 3alIUTa OKPYKAIOIIEH CpeIbl
6.16 3aKOH COXpaHEHUsT M MpPEeBpallleHUs] DHSHEPIMU B  TEIJIOBBIX
npoiieccax
[TpakTuyeckue paboOTHI:
OneITel MO OOHAPYXKEHHUIO JEUCTBUS CHJI MOJICKYJISIPHOTO
MIPUTSKEHUS.
OnbITHl O BBIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIU WU
caxapa.
OnbITel 10 HAOJMIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.
OrnpezenieHne 1aBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.
OnBITHI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUSI BO3yXa
OT ero 00bEMa U HarpEeBaHUS WM OXJIKICHUS.
6.17 [TpoBepka runoTessl JIMHEHHOMN 3aBUCUMOCTH JTHHBI CTOJIONKA
' KUAKOCTU B TEPMOMETPUYECKOM TPYOKE OT TEMIEPATYpPHI.
HaGnronenue wu3MeHeHUsT BHYTPEHHEH OJHEpruum Tena B
pe3ynbTaTe TeIIonepeaadu U paboThl BHEITHUX CHIL.
UccnenoBanue siBeHUs TEmIOOOMEHA TpPHU CMEIIUBAHUHU
XOJIOJTHOM Y TOpSIY€H BOBI.
Ornpezenienre KOJWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAOW MPHU
TEIJIO00OMEHE C HAarpeThIM METAJUIMYECKUM ITUIHHIPOM.
Ornpenenenne yAaelIbHON TEIIIOEMKOCTH BEIIECTRA.
Uccnenosanue nporecca ucnapeHus.
Ornpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
Ornpenenenne yAelbHOU TEIJIOTHI IJIaBICHUS JIb/IA.
duznueckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U
6.18 KaMWUIIpHBIE SIBJICHUS B TPUPOJIE, KPUCTAUIBI B TPHUPOJIE,
uznydyenue ConHIla, 3amep3aHHe BOJOEMOB, MOPCKHE OpH3HI;
00pa3zoBaHue pOCHI, TYMaHa, HHEsl, CHETa.
TexHU4YecKkne yCTpOWCTBA: KaNMWUISPhI, IPUMEPHI MCTIOIB30BaAHUS
6.19 KPUCTAJUIOB, UIKOCTHBIM TEPMOMETp, JAATUUK TEMIIEPaTyphl,

TEPMOC, CUCTEMa OTOIUIEHUS JTOMOB, THTPOMETPHI, MCUXPOMETP,
napoBasi TypOWHa, ABUTATEIh BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexkTpusanus Tei. [[Ba poga 3IeKTpUYecKuX 3apsioB
BsaumopeiictBue 3apspkeHHbIX Ten. 3akoH Kynona (3aBHCHMOCTh
7.2 CHJIBI B3aUMOJICHCTBUS 3apsUKEHHBIX TENl OT BEJIWYMHBI 3apsA0B U
paccTOSHUS MEX]y TeJIaMH)
Onektpuyueckoe mnoisie. HanpsE€HHOCTh 3JIEKTPUYECKOrO TOJIS.
7.3 [TpyHIMI Cynepro3nLnu ANEKTPUUYECKUX T0JIEN (Ha KaYECTBEHHOM
YpOBHE)
Hocurenn JJIEKTPUUECKUX 3aps0B. DneMeHTapHBbIN
7.4 anektpudyeckuil  3apsa.  Crpoenwe aroma. [lpoBogHuku u
JTUAJIEKTPUKH
7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
76 ONEeKTpUYECKUM TOK. YCJIOBHS CYILECTBOBAHUS 3JIEKTPHUUYECKOIO
' TOKa. ICTOUHMKHN TOCTOSIHHOTO TOKA
77 JleHicTBUSI  DIEKTPUYECKOTO TOKa  (TEIJIOBOE, XHWMHYECKOE,

MarHMTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax




7.8

DnekTpruyeckas nuenb. Cuiia Toka. IJIEKTPUIECKOE HAMPSHKEHUE

7.9

ConpoTHuBICHUE POBOJHUKA. Y IETHHOE COMPOTHUBIICHUE BEIIECTBA

7.10

3akon Oma 1S ydyacTKa Henu

7.11

HOCJ’ICI{OB&TCJ’IBHOC " mapaJijiIeIbHOC COCAUMHCHUEC ITPOBOJHUKOB

7.12

Pabota W MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH J[[xoyms —
Jlenna

7.13
7.14
7.15

OJNeKTpu4ecKrue Lenu U MOTPEeOUTEeNN 3JIEKTPUUECKOW SHEpruM B
ob1Ty. KOopoTKo€e 3amMbIKaHMe

IlocTostHHBIE MarHUTEL. B3anMoielicTBUE MOCTOSHHBIX MAarHuTOB

Maruutaoe mojie. MarHuTHOE MoJjie 3€EMIIM U €r0 3HAUYEHHE IS
JKA3HU Ha 3emiie

7.16

7.17

OnbiT  Opcrena. MarHutHoe MoJie  DJIEKTPUYECKOrO  TOKa.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE

JleficTBe  MarHMTHOTO TIOJII HA MPOBOJHHUK C  TOKOM.
DNIeKTPOABUTATEID HOCTOSIHHOT'O TOKA. HUcnonk3oBanue
AIIEKTPOJIBUTaTENIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

7.19

OnbiTel  @apagnes. SIBiaeHHE SNEKTPOMArHUTHOW  MHIYKLUU.
IIpaBuio Jlenna

OnekrporeHepaTop. CriocoOb! MOJIy4eHUs 3IEKTPUUECKON SHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX HCTOUYHMKAX SHEPTUU

7.20

[TpakTuueckue paboThI:

OnpIThl 10 HAONIOACHUIO BJEKTPU3ALMU TEJl MHIAYKIUEH U mpu
COTPUKOCHOBEHHH.

HccenenoBanue NENCTBUSA 3JIEKTPUYECKOrO IOJIA HA IPOBOJHUKU U
JUDIICKTPUKU.

COopka u mpoBepka pabOThl AIEKTPUUYECKON IIEMH TMOCTOSHHOTO
TOKa.

W3mepeHue u peryJmpoBaHue CUIIbI TOKA.

W3mepenue U peryinpoBaHue HaIllPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO Yepe3 pe3ucTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.
OnpIThl, JIEMOHCTPUPYIOLIME  3aBHUCHUMOCTH  BJIEKTPHUYECKOIO
CONPOTHUBIIEHUS  IPOBOAHMKA OT €ro  JJIWHBL,  IUIOLIAIU
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKEHHUS HaANPSDKEHU N npu
MOCJIEZIOBATEIbHOM COEAMHEHUH JABYX pe3uctopoB. IlpoBepka
mpaBWiia s CWIBl TOKa TPH MapajjielIbHOM COEAMHEHUU
pesuctopoB. OrmpeneneHue pabOThl  AJIEKTPUUYECKOTO  TOKa,
UAYIIETO qyepes pe3ucTop. Omnpenenenue MOIIHOCTH
AIEKTPUYECKOTO TOKA, BBIAEISEMON Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, MAYIIErOo 4Yepe3 JIaMIOuKy, OT
HanpspbkeHuss Ha  Hed.  Omnpenenenme  KIIJ[  Harpearens.
HccnenoBanne  MarHUTHOTO — B3aUMOJEHCTBUSL  MOCTOSIHHBIX
MarHuToB. VI3yuyeHue MarHUTHOTO MOJIsi TOCTOSIHHBIX MarHUTOB
Opu MX OOBEJMHEHWH U pazjeneHuu. VccrnempoBaHue AEWCTBUS
AIIEKTPUYECKOTO TOKAa HA MArHUTHYIO  cTpenky.  OImbIThL,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTyLIKN
C TOKOM U MarHuTa OT CHUJIbl TOKA M HalpaBJIE€HUs TOKAa B KaTYIIKE.
N3ydyeHne AeMCTBUS MAarHUTHOIO IOJII HA NPOBOJHUK C TOKOM.
KouctpynpoBanue u wu3yueHue pabOThl  3IIEKTPOJIBUTaTEls.
N3mepenne KIIJ[ snekTpoaBuratenbHoil ycTaHOBKU. OMBITHI IO
UCCJIETOBAaHUIO SIBJICHUSA AIIEKTPOMAarHUTHOU WHAYKLNU:
UCCIIEJOBaHUE W3MEHEHUN  3HAa4eHWsT U HalpaBJICHUsS
MHAYKIIMOHHOTO TOKA




7.21

1.22

®dusnyeckue SBICHHS B TPUPOJE: IJIEKTPUUYECKUE SBICHHUS B
aTMocdepe, 3MEKTPUYECTBO )KUBBIX OPraHU3MOB, MarHUTHOE TIOJIE
3emsn, Apeli¢ MOIIOCOB, POJIb MAarHUTHOTO TOJS JJISl JKU3HH Ha
3emJie, OJISIPHOE CUSHUE

TexHUYecKkue ycTpoWCTBaA: 3JEKTPOCKOI, aMIEPMETpP, BOJBTMETP,
peocrar, CUETUYHK AIEKTPUYECKON SHEpPruy,
AIIEKTPOOCBETUTENBHbBIE pudopHI, HarpeBaTeJIbHbIE
ANEKTPONPUOOPHl  (IIPUMEPHI), DIIEKTPUUECKHE MPEJOXPAHUTENH,
AJIEKTPOMArHuT, JEKTPOABUIaTeNb OCTOSIHHOIO TOKA, FEHEPATOp
MIOCTOSIHHOTO TOKa

9 KJIACC
Kon
pasgena Kox snemenra [IpoBepsieMbie AIE€MEHTHI COACPKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTEITHHOCTh MEXAaHUYICCKOTO JIBHIKCHUS
8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBHKCHHE
8.4 HepaBnomepHoe mnpsimonuneitHoe nBwkeHue. CpeaHsiss
MT'HOBEHHAsi CKOPOCTh TeJla PU HEPABHOMEPHOM JBUKEHHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEHHOE TBUKCHHE
8.6 CBobOonHoe manenue. OnbITel [ anwies
PaBHOMEpHOE nBHKEHHE MO OKpYXHOCTH. Ilepmon m wacrora
8.7 oOpamenus. Jluneitnas u yrimoBasi ckopocTu. LleHTpocTpeMuTenbHoe
YCKOpEHUE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [IpuHIUI Cyneprio3uIIMKN CHUIT
8.12 Cuua ynpyroctu. 3akoH ['yka
8 813 Cuna TpeHHs: cuja TPEHUS CKOJIbKEHUS, CHJa TPEHHUS TOKOS,
JPYTHE BUJBI TPCHHUS
8.14 Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE
CBOOOJHOTO MAJACHHUS
815 JBuxenne mianet Bokpyr Comnana. [lepBast kocMudeckast CKOPOCTb.
HesecomMocTs 1 neperpysku
8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPOE TENO
8.17 PaBHOBecue TBEPAOTO Tena ¢ 3aKPEIUIEHHOW OChIO BpAIECHUS.
MowmeHnT cunsl. LlenTp Tsxectn
8.18 Nmmynsce Tena. U3menenue ummyibca. UMmynbsc cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCa
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexanndeckas paboTa U MOITHOCTh
8.22 Pabora cui TskecTu, ynpyroctu, TpeHus. CBs3b SHEpruu U paboThI
8.3 [ToreHnmManpHass SHEPrus Tela, MOAHSITOrO HAJ MOBEPXHOCTHIO
3emiu
8.24 [ToTeH1ManpHas YHEPTUS CKATOW MPYKUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPT U




8.26

3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTUHN

8.27

[TpakTrueckue pabOTHI:

Onpenenenne cpemnHeld CKOPOCTH CKOJIBKEHHUS Opycka WiIH
NBWDKCHUS IIapHKa 10 HAKJIOHHON IuiockocTH. OnperencHue
YCKOPEHHUsI Tella MPH PaBHOYCKOPEHHOM JABIDKEHHH IO HAKJIOHHOMN
TUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IyTH ~ OT  BPEMEHH  TIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka TUMOTE3bI: €CIM NpPU PaBHOYCKOPEHHOM JIBMKEHUHU 0e3
HAYaIbHOM CKOPOCTH IYTH OTHOCSTCS KaK Psii HEUYETHBIX YHCEIl, TO
COOTBETCTBYIOIIME TPOMEXYTKH BPEMEHU OJTMHAKOBEI.
HccnenoBaHue 3aBHCUMOCTH CHIIBI TPEHHS CKOJBKEHHSI OT CHIIBI
HOpMalibHOTO JnaBieHus. OmnpeneneHue Kod(hdUIMEHTa TpeHUs
ckonbxkeHus. OnpezneneHue XECTKOCTH NpyxuHBL. OmnpeneneHue
paboThl CHIIBI TPEHUS IPH PABHOMEPHOM JBIDKEHHHM Teja TII0
TOPU30HTANbHOW ToBepxHOCcTU. OrmnpeneneHue padOTHl  CHIIBI
YIIPYTOCTH TPU MOJBbEME TPY3a C UCIOIB30BAHUEM HETIOABHIKHOTO U
MOJIBUYKHOTO OJIOKOB

8.28

®duznyeckue SBICHUS B npupoAc: NpUInuBbl U OTJIIMBbLI, IBUKCHUC
mwrader CoJiHeyHOMI CUCTCMbI, PCAKTUBHOC AOBHIXCHHUC IKHUBBIX
OpraHnu3mMoB

8.29

Texumueckne yCTpOﬁCTBaI CIIMAOMCTpP, HAaTYHUKWU IIOJIOKCHUA,
pacCcTodHud U YCKOPCHUSA, PAKCThL

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTHKHU KOJICOAHUI:
IIEPUOJI, YaCTOTA, aMIUIUTY/1a

MareMaTnyeckuii M NpyKUHHBIA MasTHUKU. [IpeBpaiienue sneprun
IpU K0JIeOaTeIbHOM IBM)KEHUHU

9.3

38.TYX3.I-OH_[I/IG KoJIeOaHMsI. BBIHY)KIICHHBIG kosieOanus. Pe3onanc

9.4

MexaHndeckne BOJIHBI. CsoiicTBa MEXaHUYECKUX BOJIH.
IIpononbHBIE U MONEpEUYHbIE BOJHBI. /[JIMHA BOJIHBI U CKOPOCThH €€
pacripocTpaHeHusi. MeXaHUYeCKHe BOJHBI B TBEPIOM  Telle,
CeliCMHUUYECKHE BOJIHBI

9.5

3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WHdpa3ByK U yIbTpa3ByK

9.7

[TpakTyeckue paboOTHI:

Omnpenenenue 4acToTbl M IepHoJa KoJeOaHWH MaTeMaTU4yecKoro
MasITHUKA.

Onpenenenre 4YacTOThl M IEpUoAa KoJeOaHWM MPYKUHHOTO
MasiTHUKa

UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHUN MOABEIIEHHOTO K
HUTH Tpy3a OT AJIUHBI HUTU. MccaenoBaHue 3aBUCUMOCTH NEpHOJa
Koje0aHul MPYXKUHHOIO MasTHHKAa OT Macchl rpysa. I[IpoBepka
HE3aBUCHMOCTH Nepuojia KojaeOaHui rpy3a, NOJBEIIEHHOIO K HUTH,
OT MacChl Ipy3a U XKECTKOCTH MpYXHUHBL. M3MepeHHe yckopeHus
CBOOOJTHOTO Ma/ICHUS

9.8

9.9

dwusnyeckue SBICHUS B MPUPOJIC: BOCIPUATHE 3BYKOB KHBOTHBIMH,
3eMJICTPSICEHUE, CCHCMUYECKUE BOJTHBI, ITyHAMH, 9XO

TexHUYECKHE YCTPOMCTBA: IXOJOT, HUCIOJIB30BAHUE YIIBTPa3ByKa B
OBITY ¥ TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DJIEKTPOMAarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. (CBOMCTBa
SJICKTPOMAIrHUTHBIX BOJIH




10.2 [Ixana 5MeKTPOMarHUTHBHIX BOJIH
103 3J‘ICE(Tp0MaFHI/ITHaH npupoaa cBera. CKopocTh cBera. BosiHOBBIE
CBOIICTBA CBETA
[TpakTuyeckue paboOTHI:
104 V3yueHre CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C  TIOMOIIBIO
MoOUIBHOTO TenedoHa
105 ®dusnueckue SBICHUA B TPHUpPOJAE: OWOIOTHYECKOE JICWCTBUE
BUMMOTO0, YIbTPa(pUOIETOBOTO U PEHTTEHOBCKOTO H3IIyUSHHH
10.6 TGXHI/I‘-IGCKI:IC YCTPOMCTBA: HCHOIB30BAHUE DJICKTPOMATHUTHBIX BOJH
JUISL COTOBOH CBSI3U
CBETOBBIE SABJIEHU S
11.1 JlyueBast mosiens cBera. MICTOUHHMKY cBeTa
11.2 [TpssMonrHEITHOE pacipocTpaHeHNEe CBETa
11.3 Otpakenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomieHus cBera. IlomHoe
BHYTPCHHEE OTPaKCHUE CBETA
11.5 Jlunza. Xop nyueit B 1MH3E
11.6 OnTuueckas cucrema ¢oroanmnapara, MUKpOCKOIa U TEIECKOIa
11.7 ['na3 kak ontuyeckas cucremMa. bIu3opykocTh U 1aIbHO30PKOCTb
118 Paznoxenue Genmoro cBera B cnektp. OnbiThl HetoToHa. CroxeHne
CHEKTPAIBHBIX IIBETOB. Jlucriepcus cBeta
[TpakTuyeckune paboOTHI:
HccnenoBanue 3aBUCHMOCTH YIila OTPaKEHHsI CBETOBOTO Jiyda
11 OT yIJIa TaJIeHHs.
H3yueHre XapaKTepUCTUK M300paKCHHS TpeJMeTa B INIOCKOM
3epKaie.
HccnenoBaHue 3aBUCUMOCTH YIjla TPEIOMIIEHHS CBETOBOIO
11.9 Jy4da OT yIJIa MTaJICHNs Ha TPAHULE «BO3AYX — CTEKJIO».
[Tony4yeHnne n300paxeHuit C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Onpenenenve (GOKYCHOIO pAacCTOSHUS M ONTHYECKOW CHIIBI
coOuparoIel TUH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OMBITH IO BOCIIPHUSITHIO I[BETA MPEIMETOB ITPU UX HAOIOICHUN
gyepes 1BETOBbIC (DUITBTPHI
dusznyeckue sBIeHUS B npupoje: 3atMenus Connua u JIyHbl, 11BeTa
11.10 TeN, ONTHYECKHUE sBIeHUS B aTMmocepe (uBer Heba, pedpaxius,
paayra, MUpax)
1111 TexHuueckue yCTpOWCTBa: OYKM, TMEPUCKOM, ¢oToamnmnapar,
ONITUYECKHUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
121 Oneitel Pezepdopna u mmanerapHas Mojenb atomMa. Mojens aToma
bopa
122 Hcnyckanne U TOTJoleHNe cBeTa aroMoM. KBaHThl. JIuHeiuareie
CIICKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- U raMma-u3myyeHus
12 124 CrtpoeHue aTtomMHOrO siapa. HykioHHass Monenb aTOMHOTO sjpa.
' H3oTormbt
125 PagnoakTuBHBIE TpeBpameHus. l[lepwox momypacnaga aTOMHBIX
aaep
126 SnepHble peakiuu. 3aKOHBI COXPAaHEHHS 3apsA0BOTO U MacCOBOTO
qrcesn
12.7 DHeprus CBsI3u aTOMHBIX sifiep. CBs3b MacChl U SHEPTHHU




12.8

Peakuuu cunteza u aenenus saep. Mcrounuku sneprun ColiHIA U
3BE3T

12.9

Snepnas osHeprertuka. JlelicTBHE pPaIMOAaKTUBHBIX HW3JIy4CHHMHM Ha
JKUBBIE OPraHU3MbI

12.10 HccnenoBanue  TpEeKoB:  M3MEPEHHUE  DHEPIHMM  YACTHUIIBITIO

[TpakTyeckue paboTHI:
Habnronenue CrijIoNIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyUYCHUS.

TOPMO3HOMY TyTH (110 hoTOrpadusm).
H3mepenne pagnoakTHBHOTO (hoHA

12.11

DusnyecKkue sBJICHUSA B NPUPOJE: €CTECTBEHHBIM paJMOaKTUBHBIN
(GOH, KOCMUYECKHE JIy4d, PaJMOAKTUBHOE W3Iy4YEHUE NPUPOIHBIX
MUHEpAJOB, JIEUCTBUE DPAJAMOAKTUBHBIX M3JIyYCHHH HAa OpraHU3M
YeJIoBeKa

12.12

TexHuueckue  ycTpOHCTBAa:  CIEKTPOCKON,  HMHIUBUAYaJIbHBIN
JIO3UMETp, KaMepa Buibcona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHMUSA K PE3YJIIBTATAM OCBOEHMUSA

PA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHSI
OCBOEHHUSI OCHOBHOIi 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOTO 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKKU B HAYYHOH KapTHHE MHUpPa; CPOPMUPOBAHHOCTH 0A30BBIX
MPEACTABICHUI O 3aKOHOMEPHOW CBSI3M M TMO3HABAEMOCTH SIBIIGHUU TMPHUPOJIBI, O
pONU JKcrepuMeHTa B (usmke, o cucremooOpa3yromeid poiau (pU3MKd B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKUA U TEXHOJOTHH, 00 BOTIONMHA (PU3MUECKUX 3HAHUU U
UX POJIM B LIEIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHpPA, O BKJIAJE POCCUICKUX U
3apyOCKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB
OKPY’KaIOILIET0 MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHUS O BHMJAX Marepuu (BEIIECTBO M II0JIe), O JBHXXEHHMHM KakK crocooe
CYILIIECTBOBaHMs MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOEHUS BELIECTBA, O
¢u3nuecKkoil  CymHOCTH  sBICHMH  HpUpPOAbl  (MEXaHMUYECKUX,  TEIUIOBBIX,
AIIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3ziIuyaTh SBJIECHUS MO OMHCAHMIO MX
XapaKTEpHBIX CBOWMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
¢duznyeckoe SABICHHE, YMEHHE PACIO3HABATh MPOSBICHUE U3YYEHHBIX (DU3HUECKUX
SBJICHUH B OKPY’KaIOIlleM MHpPE, BBIIEISIS UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM IOHSATHHHOTO arnmapara 1 CUMBOJIMYCCKOI'O SA3bIKa (I)I/I3I/IKI/I u
HCIIOJIB30BAHUE HX [JIA PCIICHUA y‘-Ie6HI)IX 3a1a4; YMCHHEC XapaKTCPHU30BaTb
CBOMCTBaA TCII, (I)I/I3I/I‘-IGCKI/IC SABJICHUS W TPOLECCHI, UCIIOJIb3Ys (I)yHI[aMeHTaJ'ILHLIC )51
OMIIMPHYCCKUEC 3aKOHBI

YMeHne OnmchIBaTh HU3YUYCHHBIC CBOICTBa TEI U (1)I/ISI/I'-IGCKI/I6 SABJICHUS, WCIIOJIB3Yys
(I)I/I3I/I‘-ICCKI/IC BCJIMYHHBI

OCHOBHOM OB
OBPA30OBAHUSI
Kox
NpoBePsSIeMOro
TpedoBaHMS

1

2

3

4

5

Bnanenue ocHoBaMHM METOJIOB HAY4HOTO IMO3HAaHUS C Y4ETOM COONIIOIEHUS MPABUI
Oe30macHOro Tpyza: HabmoeHne GU3NIECKUX SBICHHNA:

YMEHHE CAMOCTOSTEIbHO COOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO
Habopa 000pylOBaHMs MO MHCTPYKLMH, ONMUCBHIBATH XOJI ONBITA U 3alUCHIBATH €TO
pe3ynbTathl, GOpPMYIUPOBATH BHIBOABL;

NPOBEICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PHU3MUECKUX BEIMYUH: YMEHHE
IUIAHUPOBaTh ~ M3MEPEHUs, CaMOCTOATEIBHO  COOMpPATh  AKCIEPHUMEHTAIBHYIO
YCTAaHOBKY II0 HHCTPYKIUHM, BBIYMCIATH 3HAYCHUE BEIUYMHBI U AHAIU3UPOBATH
IOJIyYE€HHBIE pE3yJbTaTbl C Y4YETOM 3aJaHHOM TIOTPEIIHOCTH  PEe3YJIbTaTOB
U3MEPEHU;




IIPOBEJICHUE HECIIOXKHBIX OJKCIEPUMEHTAIBHBIX HCCICIOBAaHUN; CAMOCTOATEIBHO
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M TPOBOJUTH HCCIEJOBAHUE IIO
UHCTPYKLIUH, IPEICTABIIATH MOTY4YEHHbIE 3aBUCMOCTH (DU3UYECKHUX BEJIMYHUH B BUJIE
TabIUI ¥ TPapUKOB, YUUTHIBATH MOTPELIHOCTH, JIENaTh BBIBOJIBI IO pPE3yJIbTaTaMm
UCCIIEI0OBAHNS

[TonnmaHue XxapaKTepHBIX CBOMCTB (PU3MYECKHX MoOjeNell (MarepHaibHas TOUKa,
a0COJIIOTHO TBEPAOE TEJO, MOJIEIN CTPOCHUSI Ta30B, XKUIKOCTEH M TBEPIBIX TE,
IUTAHEeTapHasi MOJENb aTroMa, HYKJIOHHas MOJENb AaTOMHOro sjpa) M yMEHHe
OPUMEHSTH UX Ul O0BSICHEHUS (PH3HUUECKUX MPOIIECCOB

YMeHue OOBSACHATh (PU3MUECKHE MPOIECChl W CBOMCTBAa T, B TOM YHCJIE U B
KOHTEKCTE CHUTyalMll NPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, B YAaCTHOCTH,
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M W CTPOUTH OOBSICHEHHE C OMOpOH Ha
U3y4eHHbIE CBOICTBAa (U3NYECKUX SIBICHHUH, (U3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTHU
U MOJCIIH

YMeHue pemath pacu€THble 3a1a4n (Ha 6a3ze 2 — 3 ypaBHEHUH ), HCTIOIB3Ys 3aKOHBI U
dopMyIIbl, CBS3BIBAIONINEC (U3NYCCKUE BEIMYMHBI, B YAaCTHOCTH, 3alHCHIBATH
KpaTKOE YCJOBHE 3aJaud, BBISBJISATH HEAOCTAIONIME JaHHBIC, BHIOMpPATh 3aKOHBI U
dbopmysbl, HEOOXOIUMBIE ISl €€ pEIIeHUs, WCIOIb30BaTh CIPABOYHBIC TaHHBIC,
MPOBOAWTH pacuy€Thl M OLIEHUBAaTh PEATMCTUYHOCTh IOJYyYEHHOTO 3HAYEHUS
(GU3HYECKON BEIIMYMHBI, YMEHHUE OTPEICIIATh Pa3MEPHOCTh (PU3MUECKON BEIIMYUHBI,
MOJTy4YEHHOM MPU PElICHUU 3a/1a4H

10

YMeHue XapakTepu3oBaTh MPUHLUIBI ACHCTBUS TEXHMYECKMX YCTPOICTB, B TOM
quciie OBITOBBIX HpI/I60pOB, W IPOMBIIUICHHBIX TCXHOJIOTMYCCKUX ITPOLCCCOB 110 UX
OIKCAHMIO, UCIOJb3Ys 3HAHUS O CBOMCTBAaX (PM3MUECKUX SIBICHUH U HEOOXOAUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH

YMeHue UCToIh30BaTh 3HAHUS 0 PU3NICCKUX SBICHUSX B IIOBCSTHEBHOM KU3HU IS
obecrieueHuss 0e30MacHOCTH TIpU  OOpamieHUH C  OBITOBBIMH NpUOOpAaMH |
TEXHHYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 3JIOPOBbS H COOJIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEJIEHUSI B OKpYXKalIlel cpele; MOHMMaHHE HEO0OXOTUMOCTU
NPUMCHECHUS  JOCTHKCHWH (PU3UKM W TEXHOJNOTUH IS PaIllMOHAIBHOTO
MIPUPOIONOIB30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHUs U MpeACTaBIeHUS HHPOpMaruu (GU3NUECKOTo
COJIep’KaHusl C HCII0JIb30BaHWEM HMH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI;
yYMEHHUE OILIEHWBaTh JOCTOBEPHOCTh TMOJYYEHHOW MH(OpPMAIMM Ha OCHOBE
UMEIOUINXCSA 3HaHUN U JIOTIOJIHUTEIbHBIX HCTOUYHUKOB; YMEHHE HCIOJIb30BaTh IpPU
BBIMOJIHEHUH Y4YeOHBIX 3a/JaHUN Hay4yHO-TIOMYJSPHYIO JUTEpaTypy (pHU3M4ecKoro
COJIep’KaHus, CIpPaBOYHBIE MaTepuasbl, pecypchl ceTu HHTepHeT; BiaaeHue
0a30BbIMM HaBbIKaMM NpeoOpa3zoBaHus UH(OPMAIMK U3 OJHOM 3HAKOBOM CHCTEMBI B
JIpYTYyI0; YMEHHUE CO3/1aBaThb COOCTBEHHBIE MHUCHbMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBE HH(OpMAIMH U3 HECKOJIBKUX UCTOUHUKOB

HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITIO ®U3UKE

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1 MEXAHUWYECKUE ABJIEHUA

11

Mexannueckoe nBrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTH
JBHYKEHUS

PaBHOMepHOE U HepaBHOMepHOe nBuUkeHHUE. CpenHsas ckopocTb. dDopmyna s BBIYUCICHUS
1.2  cpenneit ckopocth: V = S/t

1.3

PaBHOMepHOE mpsMoNIMHENHHOE JBUXKEHHE. 3aBHUCHUMOCTh KOOPAMHATHI Tela OT BpPEMEHU B

CJIydac paBHOMCPHOTI'O HpﬂMOHHHeﬁHOFO JABUKCHUA:
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1.5

x(f)=x,+vt

I'paduiku 3aBUCUMOCTH OT BpPEMEHU IS MPOEKIIMH CKOPOCTH, MPOEKIHUU MEepeMEeLeHUs, MyTH,
KOOPJAMHATHI TPU PABHOMEPHOM MPSIMOJIMHEUNHOM JABUKEHUU

3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PABHOYCKOPEHHOTO MPSAMOJIUHEHHOTO
JBUKCHUS:

2
Sl =v, *i+ay* =
Fan
@opmyJibl Uil TPOEKLMU NEPEMEIICHUS, MPOEKIMU CKOPOCTU WU NMPOEKUUU YCKOPEHHS IIpU
PaBHOYCKOPEHHOM MPAMOJIUHENHOM JABUKECHUU:

2
5. (D =y, t+a, R

U.\'('f) =Upy T4, I,

I'paduxy 3aBUCUMOCTH OT BPEMEHHU /ISl HPOCKIMU YCKOPEHHsI, IPOEKIIMU CKOPOCTH, MPOEKLUU
IepeMeNIeHUs], KOOPAUHATHI IPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEMHOM JIBHJKEHHUH

CBobGomHoe maznenue. PopMyIbl, ONMHMCHIBAIOIINE CBOOOAHOE MAJCHHWE Tela IO BEPTHKAIU
(IBM>KEHUE Tella BHU3 WJIM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3eMiH). I'paduku 3aBUCUMOCTH
OT BPEMEHHM I MPOCKIUU YCKOPEHHS, MPOEKIIMU CKOPOCTU W KOOPAMHATHI MIPHU CBOOOTHOM
MaJCHUH Tela M0 BEPTUKAIU

1.6

CKOpOCTB PaBHOMCPHOI'O ABUXKCHUA TCJIA 10 OKPYKHOCTHU. HanpaBneHHe CKOpPOCTH.
dopmyna 17151 BEIYUCICHUSI CKOPOCTH Yepe3 painyc OKPY>KHOCTH M MIEPUOJT OOpaIICHUS:
L= 2nR
T

HeHTpOCTpCMI/ITeHLHOC YCKOpPCHUC. HanpaBneHI/Ie HCHTPOCTPEMUTCIIBHOT'O  YCKOPCHUA.
d)opMyna JJI1 BBIYHMCIICHUSA YCKOPCHMA:

®dopmyia, cBsI3bIBaIOIIAst IEPUOJT U YACTOTY OOpalCHHUS:

WV =?

1.7

1.8
1.9

1.10

Macca. ITnotHocts BemectBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:
_m
v

Cuia — BexkTopHas ¢uszudeckas BenudrHa. CI0KeHUe Chl

SABnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHU TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOIHCﬁ Ha TCJI0

111

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fyy=-F,

1.12

Tpenue mokos M TpeHue ckoyibkeHUs. dopMyna s BBIYUCIECHUS MOIYJS CHIIBI TPEHUS
CKOJIbXKECHUS:




Frp:p-;"lf

1.13

1.14

Hedopmarus Tena. Yopyrue u Heynpyrue aedopManui. 3aKoH yIpyroi aedopmaruu (3aKoH
I'yka):
F=k-Al

BCGMI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My - 114
F=G.—-1 _2

R
Cuta TshxecTH. Y CKOpeHHe CBOOOIHOTO MaIeHUsL.

®dopmyiia 1715 BBIYUCICHUS CHIIBI TSHKECTH BOIM3M ITOBepXHOCTH 3emuu: F = mg.
JiBmxenue mianet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1
neperpys3Ku

1.15

1.16

Nmnynbe Tena — BekTopHas pu3nyeckas BeIMYnHa.

D=mi
Nmnynbe cuctemsl Ten. U3MeHenne nmnynbca. MMImysabe cuiib
3aKOH COXpaHEHUsI UMITYJIbCa JJIsl 3AMKHYTOU CUCTEMBbI TE:

D=1, +in, U, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

1.19

1.20

Mexanunueckast pabora. @opmyia Ui BBIYUCIEHHUS PaOOThI CHJIBL:
A=Fsooso
MexaHn4eckasi MOITHOCTb:

A
r

N=

Kunernueckas u MNOTCHIUAJIbHAs SHCPIUsl. CDOpMy.]'Ia JIISL BEIYMCIICHHUSI KHHETHYECKOM OHEPIUu:

H!UE
Teopema o knHeTHUECKOU YHEprun. PopMyra s BBIYMCICHHS IOTEHIMAIBHON YHEPTUH Tea,
MIOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexannyeckas SHEeprus:
E=E;+E p

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyra [ 3aKOHA COXPAaHEHUSI MEXaHUYECKOU
SHEpPIruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpareHre MeXaHNUYECKON YHEPTUH MPH HATUYUU CUJIBI TPEHUSL.

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBIN 0;10ku. KIT/] mpocThIx MexaHU3MOB,
n= A‘]IME:&E&H
‘4'3&1‘123.‘:.[5{

1.21

JlaBrienure TBEPAOTO TENa.
@opMyita sl BBIYKMCIICHMS NABJICHUs TBEPIOIO Tena:




1.22

1.23

1.24

_F
pP=5-

Jasnenue raza. ATMocepHoe JaBlieHHE.
I'mapocraTudeckoe AaBiIeHUE BHYTPH KAJKOCTH.
@opMyita 1 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. ®opmyna A onpeneneHus BBITAIKUBAIOIIEH CUIIbL, IEHCTBYIOIIEH Ha TEIO,
HOrpYXEHHOE B )KUAKOCTh WJIH ras:

F Aps. T pev

Ycaopue miapanus tena. IlnaBanue CYZA0B U BO3AYXOILIaBAHUEC

Mexannueckue KoiebaHus. AMIUIMTYHa, TEPUOJN H 4YacToTa Konebanuit. ®Dopwmyia,
CBSI3BIBAIOIIAS YACTOTY U MEPUO]I KOIeOaHUl:

1.25
1.26

1.27

Matematuueckuii U NPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu Mpu KoseOaTelIbHOM
JIBUKCHUH

3aryxatomue kojaebanus. Beinyknennsie konedanus. Pezonanc

MexaHU4ecKUe BOJIHEI. HpOIIOJILHLIG U TIOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI M CKOPOCTHb
PacipoCTpaHCHHA BOJIHEI:

L=v-T

1.28

1.29

1.30

1.31

3Byk. I'poMKoCTh W BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHHULE JIBYX CpeE.
Nudpa3Byk u yabTpasByk

IIpaxmuueckue pabomul

W3mepenue cpenHel IUIOTHOCTU BEIIECTBA; apXUMEIOBOM CHIIBL, KECTKOCTU IIPY>KHUHBI;
KO3 (duULIMeHTa TPEHUsl CKOJIbXKEHUS; pabOThl CUJIBI TPEHMS, CHJIbBI YIPYrOCTH; CpenHen
CKOpOCTH JIBUXKEHHs OpycKa M0 HAKJIOHHOW IUIOCKOCTH; YCKOpEHMs Opycka MpH JIBUKEHUU T10
HAKJIOHHOM IJIOCKOCTH; YaCTOTHI M MepHoJa KoJeOaHU MaTeMaTHUeCKOr0 MasiTHUKA; YaCTOThI
U TmepuoAa KojeOGaHWW MPYKHUHHOTO MasTHUKA; MOMEHTa CHIIbI, JIEUCTBYIOIIETO Ha phIyar;
paboOTHI CUJIBI YIIPYTOCTH TIPHU MOABEME TPy3a ¢ TTIOMOIIBI0 HEMOJABMKHOTO OJI0KA; paOOThI CHIIBI
YIIPYTOCTH MPH MOABEME TPYy3a C IMOMOULIBIO MOABUKHOTO OJI0KA.

HccnenoBanne 3aBUCMMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTrpY:KEHHOM 4YacTH Tejaa M OT
IUIOTHOCTH JKMJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI OT MAacChl TE€Na; CUJIbI TPEHUS
CKOJIb’)KEHUSI OT CHJIbl HOPMaJbHOTO JIaBJIEHHS M OT poja MOBEPXHOCTH; CHJIbI YHPYTOCTH,
BO3HUKAIOIIEH B NpPYKUHE, OT CTENEHHM JAedopMally NPYKUHBI; YCKOpeHHs Opycka OT yria
HaKJIOHA HaMpaBJISIONIeH; meproaa (4acToThl) KOJIeOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH;
nepuofa KosiebaHUl NPYKUHHOTO MAasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYKUHBI;
UCCIIe/IOBAaHNE HE3aBHCHMOCTU TEpHOAa KoJNeOaHUl HUTSHOTO MasTHMKA OT MAacchl Ipysa.
[IpoBepka ycrnoBusi paBHOBECHS pblyara

Qu3zuyeckue s61eHUs & npupode. TIPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KMBOU U
HEXUBOU TPHUPOJE, NEUCTBUE CHUJIbI TPEHUS B MPUPOJEC U TEXHUKE, NPWIUBBI U OTJIUBBHI,
nBwkeHne mianeT COHEUYHON CHCTEMBI, PEaKTUBHOE JIBMYKCHHUE KUBBIX OPTaHU3MOB, PbIYaru B
TeJe YeJOBeKa, BIHMSHHE aTMOCHEPHOrO IaBJCHHUS Ha J>KMBOW OpraHu3M, IJIaBaHHE pPhIO,
BOCITPUSATHE 3BYKOB >KHBOTHBIMH, 3€MJICTPSCEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 9XO

Texuuueckue ycmpoticmeéa. CIUJOMETP, NAaTUUKH IIOJOXKEHHs, PACCTOSHUS M YCKOPEHHS,
JTUHAMOMETp, MOAIIUITHUKH, PAKEThI, phlYar, MOJBWKHBIA U HETOBUKHBINA OJIOKH, HAKJIOHHAS
IJIOCKOCTh, MPOCThIE MEXAaHU3MBbI B OBITY, COOOIIAIOMINECS COCYAbl, YCTPOWCTBO BOJOMPOBO/IA,
THJIPaBINYECKUI TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH Hacoc, apeoMerp,
9XO0JIOT, UCTIOIb30BaHKE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE SABJIEHHW A

2.1

OcHOBHbIE TOJOXEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUs BemiecTBa. Mojenu




TBEPAOrO, KHUAKOTO M ra3000pa3HOro COCTOSIHMM BemiecTBa. Kpucrtamnmueckue U amopgHbie
Tena

JIBrxkenue dactull BemiecTBa. CBsI3b CKOPOCTHM JBMXKEHHMS YacTUIl C TeMIepaTypoil.

2.2
bpoyHoBckoe npmkenue, nuddys3us
2.3  CmauuBaHUE U KalWUISPHbBIC SIBJICHUS
2.4  TemnoBoe paclIUpEeHUE U CKATHE
2.5  TemnoBoe paBHOBECHE
2.6 = Buyrpennss sHeprusi. Pabora u Terionepenaya kak cnocoObl U3MEHEHHsI BHYTPEHHEH SHEPTuu
2.7 Bwuasl Temonepenayn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYeHHUE
HarpeBanue u oxnaxnenue ten. KonudecTBo TEIIoThL. Y AeNIbHAS TEIIOEMKOCTD:
2.
5 o=am(t,-1)
3aKOH COXpaHEHHUsI YPHEPTUH B TEIUIOBBIX MPOIECCcax. Y paBHEHUE TEIUIOBOTO OalaHca:
29 Ql +Q2 +-“:0
210 Hcnapenne n xonaeHcauus. l3mMeHeHue BHYTPEHHEH HSHEPIHMM B IIPOLIECCE WCHApECHUs M
KoHaeHcalmu. Kunenue sxuakoctu. Y aenpHas Termiora napoodpasosanus: L = Q/m
2.11 BnaxHoCTbh BO3IyXa
[InaBnenne u kpucrauumzanus. V3MeHeHuWe BHYTPEHHEW OSHEpPruuM MpU IUIABICHUU W
KpUCTAJUTM3alUK. Y IeTbHAS TEIUIOTa TUIABICHUS:
212
_9
& m
2.13  BHyTpeHHss SHEPrHsi CrOpaHus TOILUTUBA. Y IeNIbHAsI TEIUIOTa CropaHus Tomimea: = Q/m
2.14  Tpunrmmns! paboTsl TerioBbix nurateneii. KIT/[ rerioBoro apuraress
Ipaxmuueckue pabomol
W3mepenne yaenbHOW TEMIOEMKOCTH METATMUECKOTO IHIMHIPA; KOJUYECTBA TEIJIOTHI,
MOJy4YEHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCHUPOBAHHOM Macchl, B KOTOPYIO OIyILEH
2.15  HarpeTslii HHUIUH/P; KOJIMYECTBA TETJIOTHI, OTAAHHOTO HATPETHIM IWJIHHPOM, TIOCIIE OITYCKAHHSI
€ro B BOJly KOMHaTHOH TeMIlepaTyphl; OTHOCUTEIbHON BIAKHOCTH BO3/1yXa; yJAEIbHONW TEIIOTHI
TUTaBJIeHus Jibaa. MccnenoBanne M3MEHEHHs TEMIepaTypbl BOJBI MPH PA3IMYHBIX YCIOBHSX;
SIBJICHUSI TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJJHON U ropsiueil BoJIbl; mpoliecca UCIapeHust
Qusuueckue a6leHUs 6 npupooe: TOBEPXHOCTHOE HATSHKEHHUE W KalWUISPHBIE SIBICHUS B
2.16  mpupoxe, KpUCTAIUTBI B Mpupoje, n3nydenue ColHIa, 3aMep3aHnue BOJIOEMOB, MOPCKUE OpPHU3HI;
o0pa3oBaHMe POCHI, TYMaHa, MHEs, CHEera
Texnuueckue ycmpoticmea. KalWUIAPbI, MPUMEPbl MCIIOJIb30BaHMs KPUCTAIIIOB, *KHJIKOCTHBIH
2.17 TtepmomeTp, MAaTYMK TEMIEpPaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB, THUTPOMETPHI,
NICUXPOMETP, NMapoBasi TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnextpu3zanus Ten. J[Ba BUaa SIEKTPHUECKUX 3apsi/IOB
3.2  BzammopeiicTBue 3apspkeHHBIX Tell. 3akoH KymoHa
3.3 | 3akoH COXpaHEHUs IEKTPUICCKOTO 3apsa
34 Onekrpudeckoe Tmoie. Hampsyk€HHOCTh DIEKTPUYECKOTO Mol [IpUHIHI  Cymepno3uiuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snexktpuuyeckux 3apsiioB. [leiicTBHE »IEKTPUYECKOrO TMOJS Ha 3JIEKTPHUUYECKUE
3apsiabl. [IpOBOTHUKY U AMAIEKTPUKU
36 [TocTostHHBIN 2neKkTpuyecKuid TOK. JleicTBrA anekTpudeckoro Toka. Cuna toka. Hanpsokenue.
I =qg/t,U=A/
37 DIEKTPUUECKOE COMPOTUBIICHHE. Y IETbHOE ANEKTPUUYECKOE COMPOTHUBIICHHUE:!
R =pl/S
3.8 3akon Oma juis yuacTka annekrpudeckoii nernu: | = U/R
3.9  IlocnenoBarenbHOE COCTUHEHUE TIPOBOJHUKOB:




1, =1, U=U,+U,. R=R +R,
[TapannensHO€ coeAMHEHNE TPOBOAHUKOB PABHOTO COMTPOTUBIICHHUS:

U=UgI=I+I;R=2.
- - 2

CmMeniaHHbIE COCIUHCHUA ITPOBOAHHUKOB

3.10  PaGora u momrHOCTH AnMekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:
3.11 0= IE R-t
3.12  OmsIT Dpcrena. MarHuTHOE 10JIE MPSMOTO TPOBOJHHUKA C TOKOM. JIMHMM MarHUTHON MHIYKIUU
3.13  MaruuTtHoe 1nosje MoCTOSHHOro MarHuTa. B3aumoielicTBUE MOCTOSIHHBIX MAarHUTOB
3.14  JleiicTBME MarHUTHOTO TOJIsl HA TPOBOHUK C TOKOM
3.15  Omeitel ®apazes. SABinenue anekTpoMarnuTHOU uHAyKuuu. [Ipasuno Jlenna
IIpaxmuueckue pabomol
W3mepenune 3IeKTPUYECKOro COMPOTHBICHHS PE3UCTOpA; MOITHOCTH AIIEKTPHUYECKOTO TOKA;
paboThI ANMEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B TPOBOJHHKE (PE3UCTOPHI,
3.16  nammouka), OT HampsDKEHUS HAa KOHIIAX MPOBOJHMKA; 3aBUCHMOCTH COMPOTUBJICHHS OT JJIMHBI
MIPOBOJTHUKA, IJIOMIAN €T0 TOMEPEYHOTO CEYCHHUS U YICTHHOTO COMPOTHUBIICHHUS.
[IpoBepka mpaBuiia A AJIEKTPUYECKOTO HAMPSIKEHUS MPHU IOCIE0BATEIbHOM COEIMHEHUU
MIPOBOJIHUKOB; MpaBHWJa U CHJIBI JJIEKTPUYECKOTO TOKa INPHU MapajuIeIbHOM COCTUHEHUN
MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qu3zuueckue A6eHUs 8 Npupode: FNEKTPUUECKUE SBICHUS B aTMOC(EpE, ITEKTPUUECTBO JKUBBIX
3.17  opraHu3MOB, MarHUTHOE TOJIe 3eMJTH, Jpeid MOIIOCOB, POIb MATHUTHOTO TOJIS JUTS KHU3HH Ha
3emJie, NOJSIPHOE CUSTHHE
Texnuueckue ycmpoticmea: dSIEKTPOCKON, aMIIEpMETp, BOJIBTMETP, peocTaT, CUETUYUK
318 JIEKTPUUECKON SHEPTHH, FIEKTPOOCBETUTENIbHBIE TPHOOPHI, HarpeBaTeIbHbIE IEKTPOIPUOOPHI
(IpuMepBI), FIMEKTPUUECKUE TIPETOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOABUTATEIh IIOCTOSHHOTO
TOKa, TeHEPATOp MOCTOSIHHOTO TOKA
3.19  DnexkrpomarHuTHBIE BONHBEIL. [lIkana 3MeKTpOMarHUTHBIX BOJTH
3.20  JlyueBast Mozenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHUe cBeTa
3.21  3akon oTpaxkeHus cpera. [I10ckoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIIOMIICHHS CBETa
3.23  lucmepcus cBeTa
3.24  Jluuza. Xonx yueit B muna3e. PoKycHOE paccTosiHue JuH3bl. Ontudeckas cuia auH3sl: D = 1/F
3.25 TI'ma3 kak ontuyeckas cucreMa. OnTHIecKre mpruOOpEI
Ipaxmuueckue pabomul
W3mepeHune onTu4eckoi CHilbl coOuparoleit JUH3bI; (POKYCHOTO pacCTOSHUS cOOMparoIien
TH3BL (IO CBOMCTBY pAaBEHCTBA pa3MEpoOB TNpeAMeTa ¥ H300paKeHUs, KOTJAa MpeaMeT
3.26 pacmonoxxeH B IBOMHOM (oKyce), ToKa3zaTelis IpeIoMICHHUS CTEKIa.
UccnenoBanue cBOMCTBA M300paKeHHs, TMOTYYEHHOTO C TMOMOIIBI0 COOMPAOIICH JIMH3HI,
M3MEHEHHsI (POKYCHOTO PAcCTOSHHSI JIBYX CJIOKEHHBIX JIMH3; 3aBHCHMOCTH YIJia MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa Ma/ICHUS] Ha TPAHHIIE «BO3yX — CTEKIIO»
307 Dusuueckue signenus 6 npupoode: 3armenust Comana u JIyHbI, IBeTa Tel, ONTHYECKUE SBICHUS B
atMocdepe (uBeT Heba, pedpakius, paayra, MUPax)
3.28  Texnuuecxue ycmpoticmea. O4KH, IEPUCKOT, (DoToaIapar, ONTUYECKHUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHU A
4.1  PamuoaktuBHOCTH. Anb(a-, OeTa-, raMMa-u3nydeHus. Peakiuu anbda-u 6era-pacnaga
4.2  Omnsitel Pezepdhopna o paccesauto anbha-gactuil. [nanerapuas Moenp atoma




4.3

CocrtaB aToMHOTO sipa. M30To1bI

4.4 [Tepuon monypacnaaa aTOMHBIX SiAEp
4.5  SlpepHbie peakiuu. 3aKOHBI COXPAHCHHS 3apsI0OBOI0 U MAaCCOBOT'O YHCET
Quzuueckue s61eHuss 6 npupooe: ECTCCTBCHHBIH PATUOAKTHBHBIA (DOH, KOCMHUYCCKUE JIYYH,
4.6  pagMOaKTUBHOE M3TYYCHHE MPUPOIHBIX MUHEPAIOB, JACHCTBHE PAJMOAKTHBHBIX M3Iy4eHUN Ha
OpraHM3M YejIoBeKa
4.7 Texuuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYATbHBIA JO3MMETp, Kamepa BuibcoHa,

AACPHasA SOHEPIETUKaA




TEMATHYECKOE IILIAHUPOBAHME. YT/1y0JIEHHBIA YPOBEHb

7 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTPOHHbIe (LM (pPOBbIE)

Ne n/n MPOrpaMmblI Bcero ;(;;IOTTI:::HBHBIC fg’;ﬁ?qec’me o0pa3oBaTejIbHbIe PecypChl
Pazjen 1. ®u3nKa U €€ poJib B MO3HAHUH OKPY/KAIOILIEro MUpPa
1.1 dusrka — HayKa O IPUPOJIEC 2 https://m.edso00.ru/ZJ2UI3BMX
1.2 dusndecKue BETUYUHBI 4 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHO-HAYYHBIH METO/T IIO3HAHMUS 2 https://m.edso0.ru/ZOL70QLIIS
Hroro mo paszneny 8
Paznea 2. [lepBoHauyanbHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 CTtpoeHue BellecTBa 2 https://m.edsoo.ru/25J151M41
2.2 JIBIKCHHE M B3AMMOACHCTBHC HacTHLL 4 https://m.edso00.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHbie COCTOSTHHS BEIECTBA 1 https://m.edso0.ru/ONOV1XY1K
Hroro no pazgeny 7
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHeE Tel
3.1 MexaHnueckoe IBIKEHNIE 10 2 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepius, Macca, TNIOTHOCTD 9 1 1 https://m.eds00.ru/GXPU4MT5P
3.3 Cuna. Buns! cnn 15 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 34
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
41 Jasnenwue. [lepenaya naBineHust TBEPABIMH 5 https://m.edsoo.ru/X0DW367P2
TEeJIaMU, KUJAKOCTIMH U Ta3aMu
4.2 JlaBlIeHHE KUIKOCTH 6 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMmochepHOe TaBIeHHE 5 https://m.eds00.ru/T7134SXNO
4.4 HeﬁCTBIfI.e PRIAKOCTH 1 Tasa Ha 12 1 2 https://m.edsoo.ru/NFE60Y8NK
MOTPYKEHHOE B HUX TEJIO
Hroro mo pasnmeny 28
Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPIUs
5.1 Pabora u momntHOCTh 6 https://m.edsoo.ru/75LMREDY 1
5.2 ITpocThic MEXaHU3MBbI 8 1 2 https://m.eds00.ru/504NQXKX9
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KoanuectBo yacoB
Ne i/ HaumeHnoBaHue pa3/aesioB U TeM Kontponsmsie | Tpaxrusecne DJIeKTpOHHbIE (HH(POBDIE)
MPOrpaMMblI Bcero paGoTh! paGoTEI o0pa3oBaTeIbHbIE PeCypChI
5.3 MexaHnuecKas SHEPrus 5 1 https://m.edso00.ru/G30454EMT
Hroro mo pazueny 19
Paznen 6. [loBTOpHuTEIbHO-0000111a101IIHIT MOAYIb
6.1 [ToBTOPHUTENBHO-0000IIAOIINI MOTYJTh 6
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 11

INOYPOYHOE IINTIAHUPOBAHHUE

7 KJIIACC
Ne Tema vooKa Koamtecto wacos Mara JJIeKTpPOHHbIe N (ppoBbIE
n/n yp Bcero Konrpoaubie  Tpakriieckie H3y4YeHUus1 00pa3oBaTebHbIC PeCypPChl
padoTbI padoThl

1 dusnka — HayKa o pupoie. SIBICHHUS TPUPOIBI 1 https://m.edsoo.ru/35YPBIWS5K

2 dusnyueckue sIBICHUS 1 https://m.edsoo.ru/I116U53L 6H

3 ®usnyeckue BennunHbl. PazmepHocts. Ouznueckue 1 https://m.eds00.ru/6ZYFTFPAT
npuOopsbl. [TorpemHocTy npu NpSIMbIX U3MEPEHUSIX

4 Ypok-uccnenoBanue I/I3Mepe"HI/1e JIMHEMHBIX pa3MepoB 1 https://m.eds00.ru/35YPBIWSK
TEJ U IPOMEXYTKOB BPEMEHU

5 Ha69paTopHaﬂ p5160Ta N3mepenne 00bEMa )KUIKOCTH 1 1 https://m.edsoo.ru/I16U53L 6H
U TBEPJOTO Tena

6 JlaboparopHas paboTa O'r‘IpeneneHI/Ie pa3MepoB 1 1 https://m.eds00.ru/NVOGCNSIMP
MaJIbIX TeJl. MeTo1 psiioB

v MeTOJIBE Hay{HOTO O3HAHMA. Onucanne GpU3NIECKUX 1 https://m.edsoo.ru/3LPP2HPX?2
SIBJICHUH C TIOMOILBIO MOAENEN
VYpok-uccnenosanue "[IpoBepka runoresbl: 1aabHOCTh

8 noJiéTa MmapuKa, MyIeHHOTO TOPU30HTAIBHO, TEM 1 https://m.edso00.ru/9YLZITEMU
0oJbIIe, YeM OOJIBIIe BHICOTA ITycKa"

9 Crpoenue BeniectBa. ONBITHI, T0KA3bIBAIOLINE 1 https://m.eds00.ru/F5PU4OL YR

JUCKPETHOC CTPOCHUC BCIICCTBA
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KoaunuyecTBO 4acoB

Ne Tema vooka Hara DJIeKTpPOHHbIe N (poBbIE
n/n yp Bcero Konrpoanubrie  lpaxtuyeckue U3ydYeHHsl 00pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

10 JlaboparopHas padota "OrneHka auamerpa aroma ) 1 hitps://m.eds00.ru/NVOGCNSIMP
METO/IOM PSAOB (C UCTIONB30BaHUEM (oTorpaduii)
Ypok-uccnenosanue "HalOroneHne TemioBoro

11  pacmupenus ra3oB. OIBITHI 10 0OHAPYKEHUIO 1 https://m.edsoo.ru/3LPP2HPX2
JEICTBUS CUJI MOJIEKYJIIPHOTO NMPUTSHKEHUS "

1p  Amwxenue actun semectsa. Jlupdysus. 1 https://m.eds00.ru/HO31SN1F3
bpoyHoBckoe iBU)kEHUE — '

13 Ypok-uccnenoBanue "Habmonenue u (')'6’b}ICHeHI/Ie 1 hitps://m.eds0o.ru/FT87TUNTLS
OpOYHOBCKOTO IBHXKEHHUS U TUDDy3UH

14 B3anmopelicTBie YacTUI] BEIIECTBA: IPUTSIKCHUE U 1 https://m.eds00.ru/STRDWACXM
OTTaJIKMBaHUE

15 ArperatHbie COCTOSHHS BEILECTBA. Ocobennoctu 1 https://m.eds00.r/AWMLDBI4S
arperaTtHbIX COCTOSTHUI BO/IbI

16 Mexannueckoe nBuwxkenue. [lyTs, TpaekTopus, 1 hitps://m.eds00.ru/3W6CCIHB1
nepeMeIeHne

17  PaBHOMepHOE U HepaBHOMEpHOE aBIKeHHE. CKOPOCTh 1 https://m.edso00.ru/29GPTJAKL

18 Haxoxene cropocri, TIYTH 1 BpEMCHH TP 1 https://m.edsoo.ru/PVHMNWAUA
PaBHOMEPHOM MPSIMOJIMHEHHOM JIBUKCHHUH

19 JlaGopaTtopHnast pabota O{IpezleneHMe CKOPOCTH 1 1 https://m.eds00.ru/KX55101BX
PaBHOMEPHOTO JIBHXKEHUS

20 T'paduku NPSIMOIMHEHHOTO PABHOMEPHOTO JIBUYKCHHSI 1 https://m.eds00.ru/0S71X3DPS

21  Pemenwue 3amay no teme "Pacyer cpenneit ckopocTu" 1 https://m.edsoo.ru/OH22PX7CX
JlaGopaTtopHas pabota "Onpenenenue cpeaHeit

22 | CKOPOCTH CKOJIbKEHHS OpycKa WM MIapHKa 10 1 1 https://m.eds00.ru/50DYVYG49
HAaKJIOHHOM 1utockocty"”

23 OTHOCUTENHHOCTH MBMKEHUS. CIIO’)KEHHE CKOPOCTEH 1 hitps://m.eds00.ru/NV56FY 1G2
[IPH NMapaJJIeIbHOM JIBHYKEHUT

24 [Tonyuenue u ananus rpaduKoB 3aBUCUMOCTH MYTH U 1 hitps://m.eds00.ru/PXXWEDHXE
CKOPOCTH JIBUKEHUS OT BPEMEHH

o5 Pemenue rpaduueckux 3aga4 o reme "MexaHuka. 1 https://m.eds00.ru/OCWIXFNOE

PaBHOMepHOE npsiMoNIMHEHOE JBUMKEHKE"
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KoaunuyecTBO 4acoB

Ne Tema vooka Hara DJIeKTpPOHHbIe N (poBbIE
n/n yp Bcero Konrpoanubrie  lpaxtuyeckue U3ydYeHHsl 00pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

26 | SIBiaeHue wHEPIMH. 3aKOH HHEPLIUN 1 https://m.edsoo.ru/8PZHPV1YJ
B3anmMoeiicTBe Tl KaKk MPUYMHA U3MCHECHUS

27  ckopoctH. Macca Tea Kak Mepa HHEPTHOCTH TeJjia IIpH 1 https://m.edsoo.ru/IM2DOKYLI
MOCTYTATEIbHOM JIBHIKCHHH

28 YPOK'HCC?GHOBaHHe ,,C PaBHERHE Mace 1o 1 https://m.edsoo.ru/IT1ZGKCKH
B3aUMO/ICHCTBHIO TEIl

29 | IlmoTHOCTH BeliecTBa 1 https://m.edsoo.ru/UA01SQ8RE

30 HafiopaTopHaa"pa(SOTa Ornpezenenne mIoTHOCTU 1 1 https://m.eds00.ru/L6SNUZVZ8
TBEPIOTO Telia

31 Pemenue '?:az[aq no teme "Macca tena. [ImoTHOCTH 1 hitps://m.edsoo.ru/MKPXDZNX5
BEIIIECTBA

32 Cwmecwu u cruiaBbl. [loBepXHOCTHAS U JTMHEHHAS 1 hitps://m.edsoo.ru/TALEOSMMH
IUIOTHOCTD
[ToaroroBka Kk KOHTPOJABHOM padoTe Mo Teme "du3nka

33 ~— HayKa o mpupore. [TepBoHauanbHBIC CBEIEHUS 00 1 https://m.edso0.ru/TAOP4B30A
ATOMHO-MOJIEKYJISIPHOM CTPOCHUH BEIIECTBA.
Mexanuka"
KonTponpHas pabora o teme "®u3nka — HayKa o

34  mpupopne. [lepoHaganbHble CBeIeHUS 00 aTOMHO- 1 1 https://m.eds00.ru/5YY23XXSD
MOJICKYJIIPHOM CTPOCHHH BellecTBa. MexaHuKa"

35 | Cuua. SIBnenue tarorenus. Cuiaa TSXKECTH 1 https://m.edso00.ru/T9V639RZF

36  VI3o0paxenue cu. Pemenne 3axad no reme 1 https://m.eds00.ru/PAROBWEAD

OmnpeesieHue CHITBI TSDKECTH

37 | Cwa ynpyroctu. 3akoH ['yka 1 https://m.eds00.ru/25TVM1FDL

38  Bec tena. 3mepenue cuil. JluHamomeTp 1 https://m.edsoo.ru/544Y MX9WR

39 Ypox-ncenenosanne "Habmonenne mvenenns 1 https://m.eds00.ru/CG5POBNWO
CKOPOCTH TIPH B3aUMOJICHCTBUU TEJ

40  Pemenue 3amau no teme "Cuna ynpyroctu. Bec Tena" 1 https://m.edso0.ru/K7T1219UC
JlaGopaTtopHas padota "OMbITHI, JEMOHCTPUPYIOIITHE

41  3aBUCHUMOCTH pacTsoKeHus (nedopManuu) Ipy>KUHBI OT 1 1 https://m.edsoo.ru/UHHC5RB6W

MPUII0)KEHHOMN CUJIIBI"
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KoaunuyecTBO 4acoB

Ne Tema vooka Hara DJIeKTpPOHHbIe N (poBbIE
n/n yp Bcero Konrpoanubrie  lpaxtuyeckue U3ydYeHHsl 00pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
42 | Cuna TpeHus 1 https://m.edsoo.ru/7THDBMDHR2
43  Cnoxenue cwi. PaBHOmEHCTBYOMIAs CHITa 1 https://m.edso00.ru/67X2L F396
44  PelICHHE 32121 1O TeMe "CONKEHHE CILI 1 https://m.eds00.ru/5G846G718
PaBHOelicTBYIOIIAsA cHIIa
45 Pemenue 3aflaq o Teme "B3aumoneiictBue ten. Cuiibl 1 hitps://m.edso0.ru/DROGZPWIM
B MCXaHHKE
Pewenue 3ampau no reme "Cuna tpenus". Ypok-
46  wuccnenoBanue 1o Teme "VccienoBanre 3aBUCIMOCTH 1 https://m.edsoo.ru/PYRNEDISY
CHJIBI TPEHUS OT ILIOMIAIA COMIPUKOCHOBEHUS"
JlaboparopHas paboTa "ONBITHI, JEMOHCTPUPYIOIIHE
47 | 33BUCHMOCTD CHITbI TPEHHUS CKOILKEHUS OT CHIIbI 1 1 hitps://m.eds0o.ru/2183TIPDA4
JIABJICHUS U XapaKTepa COMPUKACAIOIIUXCS — '
noBepxHocTen"
48 Pemenue 3a'z'[aq o Teme "B3aumoneiictBue Ten. Cubl 1 https://m.edsoo.ru/Y WIFWMZIJ
B MEXaHUKE
49  KontpombHas pabora o teme "B3aumoneticteue Ten" 1 1 https://m.edsoo.ru/\WBNXTP7GR
50 JlaBieHue TBEPABIX TEI 1 https://m.edsoo.ru/YWVWL5TA1L
51 YpOK-SKCHepI/I'I:/IeHT CriocoObl onpeiesieHus JaBICHUS 1 https://m.eds00.ru/SMGIFR466
TBEPJOTo Tena
52 YPOK-I/ICCJ'IC,[[(')'BaHI/Ie 3aBUCUMOCTH JaBJICHHUSA Ta3a OT 1 https://m.eds00.ru/7U40IDLK2
TEMIIEPATYPhI
53 | JlaBneHwue xuakocTel 1 ra3oB. 3akoH [lackans 1 https://m.edsoo.ru/OUOBGKKSW
54  TlHeBMaTHUYECKHE YCTPOMCTBA 1 https://m.edsoo.ru/UMAE9Q10Y
55 | 3aBUCHMOCTH JaBJICHUS KUJAKOCTU OT TITyOUHBI 1 https://m.edsoo.ru/BGOVBS63P
56 T'mapocratuveckuii mapagokc 1 https://m.edsoo.ru/R7VHLAG0Q
57 | Ypok-npoekT "M3ydeHne coodmarmuxcst cocy10B" 1 https://m.edso00.ru/1YIR6J7L5
58 | VYpok-koHpepenmus "[mapapinueckue MeXaHU3MbI" 1 https://m.edsoo.ru/AUUXIHR1X
59 Hcnonb30BaHne BEICOKHX JaBICHUN B COBPEMEHHBIX 1 https://m.eds00.ru/GDBOG5558
TEXHOJIOTHUSIX
60 | Pemenue 3agau mo teme "JlaBnenue xuakoctu" 1 https://m.edso0.ru/8YRUOUGS?2
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KoaunuyecTBO 4acoB

Ne Tema vooka Hara DJIeKTpPOHHbIe N (poBbIE
n/n yp Bcero Konrpoaruvie  Tpaxtuyeckue u3y4eHusi o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

61  Armocdepa 3emMiin ¥ MIPHYUHBI €€ CYIICCTBOBAHMS 1 https://m.edsoo0.ru/DWLOWQXQZ

62 Ypok-uccnenoBaHue Hp'c'»aneHHe JIEUCTBUS 1 https://m.edso0.ru/RECSYBIFS
aTMOC(hepHOTO JIaBJICHHSI

63 N3mepenune armocdepHoro napieHus. OMbIT 1 hitps://m.eds0o.ru/KR7VOIXUT
Toppuuennu
3aBUCHMOCTE aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI HAJT

64  ypoBueMm Mopsi. [IpubopsI A1 U3MEPEHHSI 1 https://m.edsoo.ru/6AXDHFS8N
aTMoc(hepHOro JaBJICHHUS

65 bapometp-anepoua. ATMOCepHOE TaBIcHUE Ha 1 hitps://m.eds0o.ru/4AYEY ZDMW
Pa3IMYHBIX BBICOTAX

66  BeltankuBaromas cuia. 3akoH ApxuMesaa 1 https://m.edso0.ru/VF5XBQLVS

67 | Pemenwue 3amay no teme "3akoH Apxumena" 1 https://m.edsoo0.ru/3HQE7HOYK
VYpok-uccnenoBanue "IKcepuMeHTaIbHOE

68  oOHapykeHHE ACHUCTBUS KUAKOCTH U T'a3a Ha 1 https://m.edsoo.ru/46Y22ZPME
MOTPY>KEHHOE B HUX Tejo"
JlaboparopHas padota "Onpenenenue

69  BBITAJIKHMBAIOIICH CHIIBI, JICHCTBYIOIIEH HA TEIO, 1 1 https://m.edsoo.ru/SM7E7YTZC
HOTPYEHHOE B KHUJIKOCTH"

70 | IlnaBaHwue Tein 1 https://m.edsoo.ru/AECZIT7EC
JIabopatopras pabota "HcciaenoBanie 3aBUCHMOCTH

71  Beca Tenma B BOJE OT 00beMa MOTPYKEHHOM B KHIKOCTh 1 1 https://m.edsoo0.ru/MJIPGGSA3
yacTH Tena'

72 | BosnmyxoruraBanwue. [maBanue cyioB 1 https://m.edsoo.ru/XT2SMNZYM

73 Pemrenne 3ana"q o Teme "3akoH ApxumMena. Y CIIOBHS 1 hitps://m.eds00.ru/DWLOWOXOZ
IUTABAHHUS TEJ

74 Perrenve 3a1a4 1Mo TemMe HC?CTBHG YKHMIKOCTH U Ta3a 1 https://m.eds00.ru/RECSYBOF8
Ha MOTPY)KEHHOE B HUX TEJIO

75 | YPOK-TpOCKT "KOHCTpyHpOBATHE ApeOMETpa Itk 1 https:/m.eds00.ru/KR7VOIXUT
JIOIKH ¥ OTIPENICIICHHE TPY30MOIbEMHOCTH

76 | IloaroroBka K KOHTPOJIBHOU pabOTeE MO TeMe 1 https://m.edsoo.ru/6AXDHFES8N
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KoaunuyecTBO 4acoB

Ne Tema vooka Hara DJIeKTpPOHHbIe N (poBbIE
n/n yp Bcero Konrpoanubrie  lpaxtuyeckue U3ydYeHHsl 00pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

" JlaBjieHME TBEPJbIX TEJI, )KUJIKOCTEH U ra3oB"

77 KonrtpomnbHast [1360Ta no"TeMe JlaBneHue TBEPIBIX 1 1 hitps://m.edso0.(U/4AYEY ZDMW
TEJI, )KUKOCTEH 1 ra30B

78  Mexannyeckas pabora 1 https://m.edsoo.ru/VF5XBQLVS

79  MouiHocTbh 1 https://m.eds00.ru/SBAHQE7HOYK

80  Pemienwe 3aga4 Ha onpeeaeHne paboThl H MOIIHOCTH 1 https://m.edsoo.ru/46Y22ZPME

81 | PaGota CWIIBI TSDKECTH M CHITBI TPCHHUS 1 https://m.eds00.ru/SM7E7YTZC

82 YPOK-I/ICC..].IGZ[OBaHI/Ie Pacq"eT MOIIHOCTH, Pa3BUBAEMOM 1 https://m.eds0o.ru/AECZITTEC
IPY TObEME T10 JISCTHHUIIE

83  IIpoctbie MEXaHU3MBI 1 https://m.edso0.ru/MJJPGGSA3

84 | Mowmenrt cuibl. IIpaBruiIo MOMEHTOB 1 1 https://m.eds00.ru/XT2SMNZY M

85 JlabopaTtopHas pabora "M3yueHue npaBHna"quara 1 https://m.eds00.ru/DWLOWOXOZ
JUTSL IOJIBUYKHOTO U HETIOIBHYKHOTO OJIOKOB

86  "3omoToe mpaBmiI0" MEXaHUKHU 1 https://m.edsoo.ru/RFCSYB9F8

87 Pemrenne 3371 TI0 Teme 30/10TO€ TPABUIIO MEXAHUKH 1 05 hitps://m.eds00.ru/KR7VOIXUT
/ Beepoccuiickast mpoBepoyHasi paboTa

88 Penienune 3an:c'1q o TeMe 13a60Ta CHUIBI TSKECTH U 1 05 https://m.eds00.ru/6AXDHFSSN
cuitel Tpenus" / Beepocceuiickas mpoBepouHast pabota

89 Ypok-npoexT HpOGKTI/IpO"BaHI/Ie MOJIMCITACTOB C 1 https://m.eds00.ru/AAYEYZDMW
3aJJaHHBIMH MTapaMeTpaMu

90 VYpok-koHpepeHIus HpOCTm"e MEXaHHU3MBI B OBITY, 1 https://m.eds00.ru/NVF5XBOLVS
TEXHUKE, )KUBBIX OpraHh3Max

91 KoadduimmeHT mosie3Horo neicTBus MpoCcThIX 1 https://m.eds00.ru/3HOEZHOYK
MEXaHU3MOB

9o  J1aboparopnas pabora "Onpenenenne KIIJT 1 1 https://m.eds00.ru/46Y 22ZPME
TIOJIBUYKHOTO U HETIOABMYKHOTO OJIOKOB

93 Mexanuueckas sHeprusi. Kunernaeckas u 1 hitps://m.edso0.ru/SM7E7YTZC
NOTEHIMATbHASI SHEPTHS

94 | 3akoH coXpaHEHHS MEXaHUYECKOW YHEPTHH 1 https://m.edsoo.ru/AECZ9T7EC

95  Vpok-3kcrepuMeHT "IKCIECPUMEHTATBHOE 1 https://m.edsoo.ru/MJIPGGSA3



https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
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https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3

KoaunuyecTBO 4acoB

Ne Tema vooka Hara DJIeKTpPOHHbIe N (poBbIE
n/n yp Bcero Konrpoanubrie  lpaxtuyeckue U3ydYeHHsl 00pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

orpezesieHue U3MEHEHUS! KWHETUUECKON 1
MOTEHIIMATHHON YHEPTHH MPU CKATHIBAHUU TEJIA IO
HAaKJIOHHOM miockoctu"”

9% [TonroroBka k KOHTpOJ"I'I)HOI/I pabote no Teme "Pabora 1 https://m.eds0o.ru/XT2SMNZYM
Y MOLIHOCTb. DHEprus

97 KOHTpOJI'I':HaSI pabota mo Teme "PaboTa 1 MOIITHOCTb. 1 1 https://m.eds00.ru/SM7E7YTZC
OHeprus

98 PaGora c T'?KCTaMI/I o TeMe "MexaHnueckoe 1 https://m.eds00.ru/SM7E7YTZC
JIBUKCHHE

99 | PabGora ¢ Tekctamu 1o Teme "CtpoeHue BemecTsa' 1 https://m.edsoo.ru/SM7E7YTZC

100 ' Pabora ¢ Tekcramu 1o Teme "Cwitbl B mpupoje” 1 https://m.edso00.ru/SM7E7YTZC

101 PaGora c TeKCTaMu PO teme "JlaBneHue TBEPABIX Te, 1 https://m.eds00.ru/SM7E7YTZC
KUJIKOCTEH U Ta30B

102 Pa6ora c TCI'('CTaMI/I o teme "DHeprus. [Ipocteie 1 https://m.eds00.ru/SM7E7YTZC
MEXaHU3MBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 11



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/5M7E7YTZC
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https://m.edsoo.ru/5M7E7YTZC
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TEMATHYECKOE IINIAHUPOBAHMUE YT/1y0JI€HHBIN YPOBEHD
8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne ni/mm KoHTposibHbIE IIpakTHUecKkHe
NpPOrpamMMblI Bcero DaGOTHL DaGOTE: o0pa3oBaTejbHbIe pecypchl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CrtpoeHHe U CBOMCTBA BEIIeCTBA 6 https://m.edsoo.ru/R8QZNCIPM
1.2 TernaoBbIe MPOIECCHI 33 1 3 https://m.edsoo.ru/FI42A5VZA
Wroro mo paszneny 39
Paznen 2. DiaekTpuyeckue i MATHUTHBIE SIBJICHHUS
21 BJIeKTqueCKHe:' 3apsiibl. 3apsHKeHHBIC Tela 9 https://m.edso0.r/RAOORCTO4
Y VX B3aUMOJICHCTBUS
2.2 [ToCTOSTHHBIH AIIEKTPUUSCKHI TOK 31 1 6 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIC SBIICHUS 11 2 2 https://m.edsoo.ru/BULAFRBRA
2.4 DJeKTPOMArHUTHASL MHTYKI[HSI 7 1 1 https://m.edsoo.ru/7QODSEL15
Hroro no pasneny 58
Pa3nea 3. IloBTopuTe/1bHO-00001IaI0IIM I MOAYJIb
3.1 ‘ [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 5
Uroro no pazneny )
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 12



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

ITHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KounuecTBo yacos

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoabubie IlpakTuyeckue

n/n Bcero U3y4yeHus o0pa3oBaTe/ibHbIE PeCypPChI

padoThI padoThI

[lepBuunsblii uHCTpYKTaXXK 10 OT. OCHOBHBIE

1 MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U 1 1 Henens https://m.eds00.ru/10BIEJ8GQ
WX ONBITHBIC MTOATBEPIKICHUS

2 Macca u pa3mep aTOMOB U MOJICKYJT 1 1 Hemens https://m.edsoo.ru/OMIN4E3EH

3 Mopnenu TBepa0ro, KHUAKOTO U Ta3000pa3HOro 1 | Henens https://m.edsoo.ru/HVW3WMRA
COCTOSTHUM BeIecTBa a 5
Ypok-koHpepenmnus "Kpucrammmaeckue u

4 amop¢usie tena. ['paden. Ilomyuenue 1 2 Henens https://m.eds00.ru/8G73PVM40
MCKYCCTBEHHBIX aIMa3oB"

5 CmaumnBaHue 1 KanwuIsipHOCTh. [loBepxHOCTHOE 1 2 wenens https://m.eds00.ru/7XZHOXTSK
HATSDKEHUE

6 TermoBoe paclIMpeHne U CKaTUE 1 2 Henens https://m.edso0.ru/I3N30OKS8L

7 TeruoBoe nBmxenue. Temneparypa 1 3 Henens https://m.edso0.ru/5XSV6F158

8 TemmepaTypHbIC IITKATBI 1 3 Henens

9 BuyTtpennsis sHeprus u crocoObl €€ n3MeHEHUs 1 3 Henens https://m.edsoo.ru/BBVCI9IMHG

10 | Bupasl Teruonepenauu 1 4 Henens https://m.edso0.ru/10BIEJ8GQ
VYpoxk-koHpepenuus "Mcnoap3oBaHne TEMIOBBIX

11 | cBOICTB BelIECTB U MAaTEPUAJIOB B LEJIAX 1 4 nenens https://m.edsoo.ru/OMIN4E3EH
sHeprocoepexeHus"

12 | KomndecTBO TEMIOTEL. Y AeabHAsA TEIIOEMKOCTD 1 4 Henens gttps://m.edsoo.ru/HVW3WMRA
VYpok-uccnenoanue "[IpoBepka runoTessl

13 | IuHENHON 3aBUCUMOCTH JJIUHBI CTOJIONKA KUIKOCTH 1 5 Henmens
B TEPMOMETPUYECKOMN TpyOKe OT TeMneparypbl"”

14 VYpaBHeHue TeroBoro 6ananca. TermmooomeH u 1 5 wenens https://m.edsoo.ru/DIYTZOHS3
TEIJI0BOE paBHOBecHe. 3akoH HproToHa—PuxmMana

15 LiBzegr e 5o Ol JlSeimoper bl o Al 1 1 5 menens https://m.eds00.ru/8G73PVM40

"UccnenoBanue SBIEHUS TEIJI000MEHA TTPH



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/8G73PVM40
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https://m.edsoo.ru/BBVCI9MH6
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https://m.edsoo.ru/DJYTZQH83
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KoanuecTBo 4acoB

Ne Tema vDOKa K n Hara DJIeKTPOHHBbIE HU(POBHIE
n/n yp Beero M TPOJIBHBIC  1IpAKTHACCKHIE H3ydeHust o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
CMEIIMBAHUM XOJOJAHON U ropsiueii BojbI"
Pemenue 3amay mo reme "TemnooOMeH U TEIIOBOE
16 f[ 1 6 Henens https://m.eds00.ru/7XZHOXTSK
paBHOBECHE
Wucrpykrax mo OT JlabopatopHas pabota
Ne2"Onpenenenne KoIM4eCTBa TEMIOTHI
17 pel ; ’ 1 1 6uemens  hitps:/m.edsoo.ru/I3N30OKSSL
MOJIY9€HHOTO BOJION MPH TEIJIOOOMEHE C HAarpeThiM
METAJUNIMYECKUM [IUIMHAPOM"
[1naBneHue u oTBEpACBaHNE KPUCTAITUIECKIX
18 P P 1 6uemens  https://m.eds00.ru/BBVCIOMHE
BEICCTB. Y ACNbHAS TETUIOTA IJIABICHUS
Pemenue 3amgau o reme "[lnaBnenue u
19 " 1 7 Henens
OTBepJIeBaHNE KPUCTATNIMYECKUX TEI
JlaGopaTtopHas pabora "OnpeneneHue yaeabHON
20 patopHai p Onpen e 1 Tuenens  hitps://m.eds00.ru/LCQXVHGHD
TEIUTOTHI TJIABJICHUS JIb/1a
Vpok-uccnenosanue "CpaBHEHUE IPOLIECCOB
21  maBNCHUS KPUCTALTMYCCKHUX TENl U Pa3MsITUCHHS 1 7 Henens
IpY HarpeBaHuu aMop(dHeIX Ten"
22  IlapooOpa3oBanue u koHAeHcanus. Mcnapenue 1 8 Henens https://m.eds00.ru/CQG4DQKML
Kunenue. Y nenbHas temiota mapooOpa3oBaHus.
23 3aBUCHUMOCTb TE€MIEpaTypbl KUIIEHUS OT 1 8 Henens https://m.edsoo.ru/Y7HDIM2GZ
aTMOC(EepHOTO JTaBJICHHS
Pemenue 3amau mo reme "I1
24 : b e "[lapooOpa3zoBanue u 1 8 Henes
KHUIICHUE
Ypok-uccnenoBanue "OObsICHEHHE 3aBUCHIMOCTH
25 N 1 9 Henmenst
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS
Hacpimennslif 1 HeHachIEHHBIA nap. Biax
26 . - P Hoeth 1 9mesens  https://m.edsoo.ru/7KP37WO0J1
BO3yXa
BrnaxnocTs Bo3ayxa u €€ uamepenue. MHCTpyKkTax
27  no OT Jlaboparophas padota Ne 3"Onpenenenue 1 1 9 Hexest https://m.edsoo.ru/7KP37W0J1
OTHOCHUTEIIbHOHN BIAQXXHOCTU BO3ayXa"
28 | Pemenwne 3amau no teme "BrnaxuaocTts" 10 Hepens https://m.edsoo.ru/N4XJEXGAL
29 | Pemienue 3aqa4 ¥ aHAINU3 CUTYAIUH, CBI3aHHBIX C 1 10 Hemens



https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
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https://m.edsoo.ru/N4XJEXGAL

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
T

o oV Ypora Bcero Kourpoabusie Ilpaxriecikue U3y4yeHHus: o0pa3oBaTesbHbIEe pecypchl

padoThI padoThI

SBJICHUSMU MCIAPEHUs U KOHCHCAIU

30 | DHeprus TOIIMBA. Y ACNbHAS TEIUIOTA CTOPaHUs 1 10 Henens https://m.edso0.ru/5XSV6F15B

31 | IlpuHnmmsl pabOTHI TEIUIOBBIX JBUTATENEH 1 1 1nenens https://m.eds00.ru/6BKWSWY G6

3  [laposas Typbuna. JlBrateis BHyTpeitero 1 Ilnemens  https://m.edsoo.ru/6BKWSWYG6
CTOpaHUs

33  KII/] TerutoBoro aBuraTeis 1 11uenens https://m.edsoo.ru/UJASDRDOHM

34 Pemenne 3‘?2[&1‘1 mo teme "KIIJI TermmoBoro 1 12 Henens
JIBUTATEIIS

_ "

35 YpoK-KoH(pepeHUH uTeHHOB,f)Ie jlsurate u 1 12 nenmens https://m.edsoo.ru/UJA3DRDOH
3alUTa OKPY’KaroIIen cpebl

36 | TeruioBbIC MOTEPHU B TETUIOCETSIX 1 12 wenens

37 3aKOH COXPAHCHHUA H NIPCBPAIIICHHA SHEPTHH B 1 13 Henens https://m.edsoo.ru/B1IKX6RPQ9
MEXaHUYECKUX U TEIIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME

38  "Temnnosble saBneHus. Mi3MeHeHne arperaTHbIX 1 13 Henens https://m.eds00.ru/9AQ53CC7C
COCTOsIHUI BemecTBa"
KonTponpHas padora Nel mo teme "TemioBsie

39 | sBneHus. MI3MeHeHUe arperaTHbIX COCTOSTHUN 1 1 13 Henens https://m.eds00.ru/0X03133KU
Bemecrna"

40  Dmnektpuzanus Ten. J{Ba pona 3apsaoB 1 14 vepens https://m.edsoo.ru/9ESSKDQMD

41 Ypok-ucciesioparue "Hccnenopare CHOCO?OB 1 14 menens https://m.edsoo.ru/JJALQFK67J
pa3IMYHBIX BEIIECTB HAIEKTPU3OBBIBATHCS

42  BzaumojeiicTBHe 3apsbKEHHBIX Tell. 3akoH Kynona 1 14 nenens https://m.edsoo.ru/L1IJCQZZS9
Onektpruueckoe nose. HanpsxéHHOCTh

43  snextpuyeckoro nois. [TpuHmun cyneprno3unuu 1 15 Henens https://m.edso0.ru/N79CZGZ1J
3JIEKTPUUYECKUX TOJIEH

44 Hocurenu snextpuueckux 3apsaoB. DIeMeHTapHbIN 1 15 nesens https://m.eds00.ru/AFOIK ADMV
3apsia. CtpoeHue aToma

45  3aKOH COXpaHEHUs IEKTPUUECKOTo 3apsaa 1 15 Hemens

46  IIpoBOIHHKH, TUDTIEKTPUKHU U MOTYIIPOBOAHUKU 1 16 Henens https://m.edsoo.ru/U8JR991PB



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
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KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
T
o oV Ypora Bcero Kontpoapupie ' Mpaxkruyeckue U3y4yeHHus: o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
47 ypOK-KOH(l)CpUeHHI/IH ?nempnsaunﬂ B 1 16 Hexens
MOBCETHEBHOM JKHU3HH
4g  Peuwenue 3a1ad 1o TemMe "3akoH COXpaneHui 1 16 Henens | https://m.eds00.ru/SXWWOSWJ5
JNEKTPUYECKOTO 3apsia
49 L LM RN BRI [ IR TpHeCKIA 1 17 nenens https://m.edso0.ru/ISIMP3J3M
TOK. VICTOYHHKY 3JIEKTPHUUECKOTO TOKA
VYpok-uccnenosanue "MccnaenoBanue 1elcTBUs
50 | a7eKTpHUYECKOro Mol Ha IPOBOJIHUKH U 1 17 venens https://m.edsoo.ru/ZHMKZM4JU
JUAJIEKTPUKH"
51  DnexTpuYeckHii TOK B MeTalliax 1 17 nenens https://m.edsoo.ru/E4ACOOQYPF
52 | DIeKTpUYecKHil TOK B KHJIKOCTSAX H ra3ax 1 18 Henens https://m.edsoo.ru/E4ACOOQYPF
53 | Dnektpuueckas Lemb 1 18 Henens https://m.edsoo.ru/ROW7KUDDO
54 | Cuna Toka. AMIiepmeTp 1 18 Henens https://m.edsoo.ru/9LHH7UNJI
55 | DnekTpuueckoe HampspkeHue. BombtmeTp 1 19 Henens https://m.edso00.ru/X7P0JOFGH
Huctpykrax mo OT JlabopaTtopHas padota Ne 4
56 | "COopka M HCHBITaHHE IIEKTPUUYECKON IIeTH 1 1 19 Henens
MOCTOSTHHOTO TOKa"
57 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKEHUsI. 3aKOH 1 19 Hexens https://m.eds0o.ru/VEZPE7O80
Owma s yyacTka IenH
Wuctpykrax no OT JlaboparopHas padota Ne 5
"
58 Vcernen0BaHue 3aBHCHMOCTH CHIIEL TOK2, 1 1 20 nenmens https://m.edso0.ru/X5THIN3RM
MPOTEKAIOIIETO YePe3 PEIUCTOP, OT HAMIPSHKSHUSI Ha
pPEe3UCTOpe U COMPOTUBIIEHUS pe3nucTopa”
59  DUCKTPHUECKOS CONpOTHBICHHE. ¥ IeMbHOC 1 20 memens | https:/m.edsoo.ru/EBUOSPCAG
COTMPOTHBIICHUE
Huctpykrax o OT JlabopaTopnast pabota No
60 | 6"OmpeneneHue yaeaTbHOTO COMPOTUBICHHUS 1 1 20 uemenst
MPOBOTHHKA"
Pemenue 3amad mo Teme "DieKTpHUECKOE
61 " 1 21 nenens
COTMPOTHUBIICHUE. Y IETHbHOE COMPOTUBIICHHE
62 | Pemenwue 3amau no teme "3akon Oma" 1 21 uemenst



https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
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KoanuecTBo 4acoB

SJICKTPUYCCKOT'O TOKA. KOpOTKOG 3aMbIKaHUC

Ne ara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Konrpoubusie Ilpakruyeckue A P i pp

n/n Bcero U3y4yeHHus: o0pa3oBaTejibHbIE PeCypPChl

padoThI padoThI

63 HocnenoBaTenbHOE 1 NAPAILIENLHOE COCAMHCHHUS 1 21 uemenst https://m.edso0.ru/HJ99Q3493
IPOBOTHUKOB
HNucrpykrax mo OT JlabopaTtopnas pabota Ne 7

64  "IIpoBepka npaBujia CIOKEHHUS HAMPSHKCHUN MTPU 1 1 22 nHenens https://m.eds00.ru/VQ3VYPOTS8
II0CJIEZIOBATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB"

65 Peenne sanad no reme HOCHeHOBaTeHB?OG 1 1 22 mepens https://m.edsoo.ru/19ZEFKZZ4
napajuielIbHOE COCAMHEHUS IIPOBOJHUKOB
Wnctpykrax no OT Jlaboparopnas padota Ne 8

66 | "IIpoBepka mpaBuia sl CHIIbI TOKA IPH 1 1 22 uenenst https://m.edsoo.ru/DPAXG8PZJ
NapaJuIeJIbHOM COEIMHEHUHU PE3UCTOPOB"

67 Pemenue 3ajiad Ha NIpUMEHCHKE 3aK0Ha OMa 13 1 23 "enens https://m.edsoo0.ru/19ZEFKZZ4
PA3TUYHOTO COCTUHECHHMSI IPOBOTHUKOB

68 O/1C u BHyTpEHHEE CONPOTHBIICHUE HCTOYHIKA 1 23 nenens
ToKa. 3axkoH OMa [ IOJIHOH IIETTH
Pemenue 3amau mo reme "OJIC, BHyTpeHHEE

69 | compoTHBIEHHE UCTOYHHKA TOKA. 3akoH OMa amst 1 23 Henens
MoJIHOM Henu"

70 JlabGopaTtopHas padora "Onpenenenue IJC u ) 1 24 wenens
BHYTPEHHETO COMPOTUBIICHHUS HCTOYHHUKA TOKa

71  IlpaBuna Kupxroga 1 24 uenenst

79 Ha6opaTo;'>'Has[ pabora "IIpoBepka mpaBui 1 24 wenens
Kupxroga

73 VYpok-uccnenoBanue I/Iu3yqu1/1e BOJ'ILT-a'l'VIHepHLIX 1 25 nenens
XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB

74  Paboraonexrputeckoro Toka. Moruwocte 1 25menens  https://m.edso0.ru/4A0AIXYN3H
ANEKTPUUYECKOTO TOKA
Hucrpykrax no OT Jlabopatopnast pabota Ne 9

75 | "Omnpenenenue pabOThl M MOIITHOCTH 1 1 25 Hepens https://m.edsoo.ru/\VVR92V8JHA
AJIEKTPUIECKOTO TOKa"

76  Sakon Mwoyxs-Jlenua. TorpeOutein 1 26memens | https://m.eds00.ru/40AIXYN3H



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/19ZEFKZZ4
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KoanuecTBo 4acoB

Ne ara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontpoabubie IlpakTuyeckue A P mupp

n/n Bcero U3y4eHust o0pa3oBaTejibHbIE PeCypChI

padoThbI padoTsI

Ypok-koHpepenius "OObsICHEHUE U PUHIIHIT

77 | neiicTBUS IOMAIIHUX 3JIEKTPOHArPEeBaTEIbHBIX 1 26 Henens https://m.edso00.ru/1L3KZ2XLM
npubopoB"
[TonroroBka Kk KOHTPOJILHOU paboTe MO TeEMe

78  "DnexTpuueckue 3apsaabl. 3apsHKCHHBIC TENa U UX 1 26 uenmenst https://m.edsoo.ru/RTA1IB1C5
B3auMOJIeUCTBUS. [I0CTOSIHHBIN AlEeKTpUUECKU TOK"
KonTtponbHas padora Ne 2 1o teme "Dnekrpuueckue

79 | 3apsael. 3apsHKCHHBIC TElla M KX B3aMMOJCHCTBHSL. 1 1 27 wenens https://m.edsoo.ru/ZISSWAZ7W
I1oCTOSIHHBIN 2JEKTPUUYECKUIN TOK"

80 [TocTosiHHBIE MarHUTBI. MarHuTHOE TOJIE 3eMITH U 1 27 nenens https://m.edsoo.ru/KL 1ZHIKOF
€ro 3Ha4eHMeE JUIs )KU3HU Ha 3emiie
VYpok-uccnenoBanue "M3yueHre MarHUTHOTO OIS

g1 | OCTOMMHBIX MATHITOB HPH 11X ORI I 1 1 27 uenenst https://m.edso0.ru/IGL7RIQOR
pasnenenuu. Busyanuzanus mosist oCTOSTHHBIX
MarHuToB"

82 gﬁ;ﬁ Iperena. MarkuTHOE Nojie SIeKTPHIECKOro 1 28 menenst | https://m.edsoo.ru/PC1IDMV4AID
OnbiT AMriepa. MarHuTHOE 10JI€ KaTyIIKH C TOKOM.

83 1 28 Hemens
[IpuMeHeHne >EeKTPOMarHuTOB B TEXHUKE

84  Cwa Ammepa u ornpeniesieHue e€ HarpaBIICHHSI 1 28 Henens https://m.edsoo.ru/KG8XDIUWD
P n

g5  PellieHue 3a1ad no Teme "Cuia AMnepa u 1 29 memens  https://m.edso0.ru/KG8XDIUWD
ornpezeneHue e€ HalpaBJIeHUs
DNeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

86 | Hcmonb3oBaHue AIEKTpoABUTATENCH B TEXHUIECKUX 1 29 nenens https://m.edsoo.ru/7VYQQODMEN
YCTPOMCTBAX M HAa TPAHCIIOPTE

87 \ Bcepoccuiickas mpoBepouHas paboTa 1 1 29 uenenst

88 \ Bcepoccuiickast mpoBepodHas pabota 1 1 30 nenens
Hucrpykrax mo OT JlabopaTtopHas padora Ne 10

89 | "M3ydeHue AEWCTBHS MarHUTHOTO TIOJIS HA 1 1 30 menens https://m.eds00.ru/KG8XDIUWD
IIPOBOJHHK C TOKOM"

90 @ VYpok-koHpepenmus "[IpakTudeckoe mpuMeHEHUE 1 30 memenst https://m.edsoo.ru/7VYQQDMFN



https://m.edsoo.ru/1L3KZ2XLM
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KoanuecTBo 4acoB

Ne ara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontpoabubie IlpakTuyeckue A P mupp

n/n Bcero U3ydeHust o0pa3oBaTejibHbIE PeCypChI

padoThI padoThI

3JIEKTpoJIBUTaTENCH"

91 JlaboparopHas paboTa KOHCprI/IpO]iaHI/IC u 1 31 Hexens
U3y4eHUEe PaOOTHI IIEKTPOIBUTATEIIS

92 JlaboparopHas pa60Teul HSMGpGHI/{'e KT 1 31 Hexens
AEKTPOABUTATEIbHON YCTAHOBKU

g3 OmbITh Papaies. SaKOi JICKTPOMArHHTHON 1 3lmenens  https:/m.edsoo.ru/Y SDW34FVO
nHaykuuu. [Ipasumno Jlenna
Nucrpykrax no OT Ypoxk-uccinenopanue

94 | "HccnenoBaHue M3MEHEHUH 3HAYCHHUSI U 1 1 32 uenpens
HaIpaBJIEHUS! UHAYKLIIMOHHOIO TOKa"
Pemenue 3anau no teme "3aKOH EKTPOMarHUTHOM

95 " 1 32 menmens
uHaykuuu. [Ipaswio Jlenna

gp | UICKTporeHeparop. Crocobut nomyeiis 1 32menens | hitps://m.eds0o.ru/LM1C70D7A
AIEKTPOIHEPTUH
Ypok-koHpepeHIus "DIeKTpoCTaHIIUU Ha

97 BO300HOBJISIEMBIX UCTOYHMKA 3HEpruu. [Ipobiemsl 1 33 nexens
3KOJIOTUHU. TOMIMBHBIE ATIEMEHTHI U
aaeKTpomMoouu"
KonTponpHas padora Ne3 "DiekTpoMarHuTHBIC .

98 " 1 1 33 nenmens https://m.edsoo0.ru/APBXXTADS
SIBIICHUS

99  PabGora c Tekctamu 1o Teme "TerioBeie sBiIeHUS" 1 33 Henenst https://m.eds00.ru/4AB8GKYQ1X

n

100 Pabora ¢ Texcramm no Teme 3HeKTqueCKVH © " 1 34 uenens https://m.edsoo.ru/EQRLKPT1U
3apsiibl. 3apsKEHHBIE Tella U UX B3aUMOJICHCTBHE

101 FPaboracTexcramu 1o Teme Hocrosmmbii 1 34 memenss  https://m.edso00.r/EQRLKPT1U
AIIEKTPUICCKUN TOK

102 Pabora ¢ Texcram no Teme l\faFHHTHHe ABIICHIA 1 1 34 uenens https://m.edsoo.ru/ISHXLLTXX
AIEKTPOMArHUTHAS WHITYKIIHS

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 12
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TEMATUYECKOE IIIAHUPOBAHME YT1/1y0JI€HHBIN YPOBEHD

9 KJIACC
KoauuecTBo 4yacoB
Ne i/ HaumeHoBaHue pa3/aesioB U TeM KoHTpoBRBIC Mpaxcrisecie DJIeKTpOHHbIE (HU(POBDIE)
NPOrpamMmbl Bcero DaGOTH! DaGOTEL o0pa3oBaTe/bHbIE pecypchl
Pazjen 1. Mexanuveckue siBJIeHUS
11 MexaHnyeckoe JBUKEHHE U CITIOCOOBI €ro 30 1 4
OIHMCAHUS
1.2 B3aumoneiictBue ten 18 4
1.3 3aKOHbI COXPAHEHMS 15 1 2
Hroro mo paszneny 63
Pa3jen 2. Mexanuveckne KoJie0aHUsI U BOJHbBI
2.1 Mexanuueckue KoyebaHus 8 3.5
2.2 MexaHnuecKue BOJHBIL. 3BYK 10 3
Hroro mo paszneny 18
Paznen 3. DjieKTpOMAarHuTHOE MOJie U DJIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIe U 5
AJIEKTPOMArHUTHBIC BOJIHBI
Hroro mo pasneny 6
Pa3nen 4. CBeToBbBI€ SIBJIEHUSA
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 8 2
4.2 JIun3bl ¥ onTHUeckue NpuOOpPbI 6 1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 2
Hroro no paznery 16
Paznen S. KBanToBbIe sIBJICHUS
51 Hcnyckanue v morionieHne CBeTa aToMOM 4 1
5.2 CtpoeHue aTOMHOTO siipa 5
53 SAnepHble peakuuu 7 1
Hroro no pazneny 16
Pasnea 6. [loBTopuTe1bHO-00001aI0IM I MOTYJIb
6.1 Mexanuueckue siBJIeHHs! (TIOBTOPUTENIBHO- 6 3

000010 MOTYJTh)




KoaunuyecTBO 4acoB

HaumenoBanue pa3aesioB U TEM

DJIeKTPOHHbIe (LM (PpOBbIe)

Ne ni/m KoHTposibHbIE IIpakTHUecKkHe
NPOrpamMmbl Bcero paGoTh! paGoTEI o0pa3oBaTe/bHbIE pecypchl
TemnoBsie siBIEHUS (IOBTOPUTEIBHO-
6.2 . 3
00000 MOTYJTh)
DNEKTPOMArHUTHEIC SIBICHUS
6.3 . 3 1
(TOBTOPHUTEIHLHO-0000IAIOIINN MOIYJIB)
CBetoBbI€ sBIICHUS (TIOBTOPUTEIBHO-
6.4 . 1 1
0000IIAIOIIIIT MOTYJTh)
6.5 [ToBTOpUTENBEHO-0000IIAIOIINUN MOJTYJIb 4
Hroro no pazueny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5

IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
Konu4yecTBo yacos
Ne Tema vpoKa K I HMara JJIeKTpPOHHbIe Hu(poBbIE
n/n yp Bcero OHTPOILHBIC | IPAKTHYUCCKHE | yyvyenns  06pazoBaTelbHbIC pecypehl
padoTbI padoThl
1 Mexanuyeckoe ABUXeHUE. MaTtepuanbHas TOUKa. 1
Croco0bI OIMMCaHUS MEXAaHUYECKOTO JBMKEHUS
5 Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO 1
JIBUKCHHUS
3 BekTopHbie BETUYMHBI, OTIEPAIMH C BEKTOPAMH, 1
IIPOEKIIMH BEKTOPOB
4 Panunyc-BekTop mMaTepuanibHON TOUKH, IEPEMEIIEHNE Ha 1
IJI0CKOCTH
5 PaBHOMEpHOE PSIMOJIMHEWHOE JBUKEHUE 1
6 Pemenue 3ana4 no teme "PaBHOMEPHOE NPSMOJIMHENHOE 1
JBH>KeHuE"
HepaBnomepHoe npsimonuHeitHoe aBuxkenune. Cpeauss u
7 MIHOBEHHAs1 CKOPOCTb TeJIa IIPU HEPAaBHOMEPHOM 1

JBHXXCHHUU




KoanuecTBo 4acoB

Ne Tema vooKa K n HMara DJIeKTpPOHHbIe NN (ppoBbIE
n/n yp Bcero °6H TPOABHEIE %aKTquCK“e U3y4YeHHsl 00pa3oBaTe/ibHbIE PecypcChl
patoThI padoThI
JlabopartopHnast paborta "OnpeaesieHne cpeaHeil CKOpocTH
8 CKOJILKEHUS OpYCKa WM IBWKCHUS [IAPHKA 110 1 1
HaKJIOHHOM TIOCKOCTH"
9 PaBHOyCcKOpEeHHOE MPSIMOJIMHENHOE IBHKEHUE. 1
Yckopenue
10 CKopocTh paBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO 1
nsuxenus. ['paduk ckopoctu
11 Pemenue 3anay no teme "CKOpOCTh paBHOYCKOPEHHOTO 1
MPSIMOJIMHEHOTO IBHKCHUS"
12 [lepemenienue npu paBHOYCKOPEHHOM MPSIMOJIUHEHHOM 1
JBUKCHUH
Jlaboparopuas padota "OnpeneneHne yCKOpEeHus Tela
13 | npu paBHOYCKOPEHHOM JIB)KEHUU 110 HAKJIOHHOM 1 1
IJI0CKOCTH"
14 Pemenue 3amau o reme "l[lepemenienue nmpu 1
PaBHOYCKOPEHHOM NIPSMOJIMHEWNHOM JIBUKEHUN"
JlaGopatopHnas pabora "HccnenoBaHue 3aBUCUMOCTH
15 | myTtu oT BpeMEeHH NpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 1 1
Ha4yaJpHOM ckopocT"
I'paduueckas MHTEpIIpeTaIUs YCKOPEHHSI, CKOPOCTH,
16  mpoHAEHHOTO MyTH M MTEPEMEIIEeHUS IS 1
IPSIMOJIMHENHOTO ABU)KEHHUS
Pemenue 3anau o teme "I'paduueckast uHTepIpeTanus
17 | yckopeHus, CKOPOCTH, IPOIAEHHOTO MyTH U 1
NIEpEMELEHUS 111 IPSMOJIMHEWHOTO IBHKEHUs"
18 | VYckopenue cBoOoaHOTO NageHus. OnbIThl [anmmmes 1
19 Pemenwue 3anay mo Teme "YckopeHue cBOOOIHOTO 1
nagenusa"
20  JIBmxeHue Temna, OpOMICHHOTO MO/ YTIIOM K TOPU30HTY 1
21 Pemenwue 3anay mo Teme "J[BrkeHue Tena, OpOMIeHHOTO 1

MOJ] YTJIOM K TOPU30HTY"




KoanuecTBo 4acoB

Ne Tema vooKa K n HMara DJIeKTpPOHHbIe Hu(poBbIE
n/n yp Bcero OHTPOJBHBIC  LIPAKTHUCCKHE | \yvyenns  0GpasoBaTesbHbIE pecypehl
padoThI padoThI
29 Jlaboparopnas padota "HccnenoBaHue ABUKEHUS Tena, 1 1
OILIICHHOTO T10/1 YTJIOM K TOPHU30HT
6 y y"
23 Pemenue 3aad mo treme "JIBrkeHue moj 1elcTBUEM 1
YCKOPEHHsI CBOOOTHOTO TajeHus"
24 | ]IBWKeHHUE M0 OKPY>KHOCTH 1
25 | JluneiiHas U yrioBas CKOPOCTh, EPUOJ U 4aCTOTa 1
26  CkopoCTh M YCKOPEHHE NPH JABIKEHHH MO OKPYKHOCTH 1
27 | Pemenwue 3amay no teme "JIBI>keHHE O OKPY>KHOCTH" 1
28 Ypok-koHpepennus "PacnoznaBanue u npudIMmKEHHOE 1
OIHMCAHUE PA3IMYHBIX BUJIOB MEXaHUYICCKOTO JIBHKEHUS"
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO Teme 1
"MexaHNYeCKOE IBUKEHUE U CIIOCOOBI €ro ornmucanus”
30 KonTponbhas padora no teme "Mexannyeckoe 1 1
JBUKEHHE U CIIOCOOBI ero onucaHus"
31  Ilepssiit 3akoH HeloTOHA. BekTop cuitbl 1
32  Bropoii 3akon HetoroHa. PaBHOAEICTBYIOIIAs cria 1
33 | Tpernii 3akoH HetoroHa. Cyneprio3uiys Cu 1
34  Cwuia ynpyroctu. 3akoH ['yka 1
35 | Pemenwme 3agad no Teme "Cuia ynpyroctu" 1
Jlaboparopnast pabota "HccnenoBanue 3aBUCHMOCTH
36 | cuiIBI YIPYrocTH, BO3HUKAIOIIEH B MPYKUHE, OT CTETICHH 1 1
nepopMaiuu Npy>KUHbI"
37  Cwuina tpenus. Koadduuuent tpenus 1
38 Jlabopartopnast pabota "Onpezaenenne ko3P duiinenTa 1 1
TPEHUs CKOJIbKEHUs"
Jlaboparopnas padota "VMccnenoBaHue 3aBUCUMOCTH
39  cHIIBI TPEHUSI CKOJBKEHHS OT CHITBI HOPMAIILHOTO 1 1
naBieHus"
40 JIBr>KEeHUWE TEJ 1O OKPY>KHOCTH IO, IEUCTBUEM 1

HECKOJIBKHUX CHJI




KoanuecTBo 4acoB

Ne Tema vooKa K n HMara DJIeKTpPOHHbIe Hu(poBbIE
n/n yp Bcero OHTPOJBHBIC  LIPAKTHUCCKHE | \yvyenns  0GpasoBaTesbHbIE pecypehl
padoThI padoThI
41 | 3axoH bepHymnu u noxbEMHas cujia Kpbliia 1
Ypok-koHpepeHmus "CoBpeMEHHBIC JIETaTeIbHBIC
4o | ANIapaThl, Cysia Ha MOABOHBIX KPBIBAX, AHTHKPHIIO Ha 1
CKOpPOCTHBIX aBTOMOOMJISIX. J[BHKEeHHE Toe3/1a Ha
MarHMTHOM nmoayuike"
43  Cuua TSKeCTU U 3aKOH BCEMHPHOTO TATOTEHHS 1
44 JIBr>keHue Ten BOKPYT TPaBUTALIMOHHOIO LieHTpa. [lepBas 1
KOCMHUYEcKasi CKOPOCThb
45 | HeBecoMOCTh M MEPETPy3KU 1
16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPIOE 1
TEJo
47  MowmenTt cunbl. [IpaBuio MoMeHTOB 1
48 Ypoxk-uccnenoanue "OnpeneneHnue HEHTpa TIKECTU 1 1
pa3auyHbIX Tea"
49 Nmnynse Tena. M3menenne nmmnynbca. IMIyibCc CHITBL. 1
VYnpyroe u Heynpyroe B3auMojieiicteue
50 | 3akoHBI U3MEHEHUS U COXPAaHEHUS UMITYJIbCa 1
51 | PeakTuBHOE ABM)XEHHE 1
52 Pemenue 3ana4 mo Teme "3aKOH COXpaHEHHS UMITYJIbCA. 1
PeaktuBHOE nBrmxeHne"
53 | MexaHuyeckasi paboTa U MOIITHOCTh 1
54 | Pabota CuIIbI TSDKECTH, CUIIBI YIPYTOCTH U CUJIBI TPEHUS
Jlaboparopnas padota "Onpenenenue paboThl CHIIBI
55 | TpeHus NpH paBHOMEPHOM JIBUKEHUU TeJla 1o 1 1
TOPU30HTAJILHON NMOBEPXHOCTH"
56 | CBs3b 3HEpruu 1 paboThl 1
Jlabopartopnast pabota "Onpezaenenne padoThl CHITBI
57 | ymnpyrocTtu npu noabEme rpy3a ¢ UCHOJIb30BaHUEM 1 1
HEMOJABWXHOTO Y IOIBMKHOTO OJIOKOB"
58 | IloTeHuumanbHas SHEPruUs 1




KoanuecTBo 4acoB

Ne Tema vooKa K n HMara DJIeKTpPOHHbIe Hu(poBbIE
n/n yp Bcero OHTPOJBHBIC  LIPAKTHUCCKHE | \yvyenns  0GpasoBaTesbHbIE pecypehl
padoThI padoThI
Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
59 1
SHEPTUU
60 @ 3akoH U3MCHEHHS U COXPAHCHUS MEXaHMUYECKOH SHEepPTUn 1
61 Pemrenue 3agad mo teMe "3aKOHBI N3MEHECHUS U 1
COXpaHEHHUsI MEXaHUYEeCKOM sHeprun"”
62 [TonroToBka K KOHTPOJIBHON pabOTE MO TeMe 1
"BzaumMopeiicTBue Tea. 3aKOHbI COXpaHeHus "
63 KontponbHas padota nmo teme "B3anmonelicTBue Tel. 1 1
3aKoHbl coxpaHeHus"
64 KonebarenbHoe apuxenne. OCHOBHBIE XapaKTEPUCTUKU 1
KOJIeOaHUH: IEPHO/I, YaCTOTa, aMILUIUTY/1a
MareMaTnueckuil U Npy>KUHHBIA MASITHUKH.
65 | JlaGoparopnas padota "HMccinenoBanne 3aBUCUMOCTH 1 0.5
nepuo/ia KojiebaHui rpy3a Ha HUTH OT JJIMHBI HUTH"
Jlaboparopnast pabota "HccnenoBanue 3aBUCHMOCTH
66 mnepuoaa koneGaHUN NPYKUHHOTO MasiTHUKA OT MacChl 1 1
rpy3a"
67 T'apMoHMyeckue KoyebaHus 1
68 JlaGopatopHnas padora "M3MepeHue yckopeHus 1 1
cBOOOHOTO NageHus"
69 3aryxaromue konedanus. BeiHyk/1eHHbIE KOJeOaHusl. 1
Pe3onanc
70 | IlpeBpamieHue SHEPTUN IPH KOJICOATEITHHOM JABWKCHUN 1
VYpok-uccnenosanue "[IpoBepka HE3aBUCHMOCTH
71 | mepuopna xoneOaHMiA TPy3a, MOABEIICHHOTO K JIEHTE, OT 1 1
Maccsl rpysa”
72 | MexaHUYeCKHE BOJHBI: MPOJIOJILHBIE U MTOTIEPEYHBIE 1
73 CBoiicTBa MEXaHMYECKUX BOJIH. J[JITMHA BOJHBI U 1
CKOPOCTb €€ pacipOoCTpaHEHUs
74 VYpok-uccienosanue "Habmoaenue narepdepeHunu u 1 1

TudpaKIKM BOJIH HAa TTOBEPXHOCTH BOJBI"




KoanuecTBo 4acoB

Ne Tema ypoka Ko n HMara DJIeKTpPOHHbIe Hu(poBbIE
n/n Bcero POIBLHBIE  HIPAKTHYUCCKHE | pyyvyenms | o6pa3oBaTelbHbIE pecypehl
padoThI padoThI
75 Ypok-koH(pepeHnius "MexaHn4ecKue BOJIHBI B TBEPIOM 1
tene. CelicMuyeckue BOJIHBI"
76 | 3Byk. PacmpoctpaneHue u oTpaxkeHHe 3ByKa
77 | Pemenwue 3ama4 o teme "3ByK"
78 VYpok-uccienoBanue "IKCIEPUMEHTAIBHOE ONpeIeNiCHNE 1 1
TpaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOeOaHuit"
79 ['poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHUECKHIA 1
pe30HaHC.
80 Ypok-uccienoBanue "HaG'J'IIOIIGHI/Ie 1 OOBSICHCHHE 1 1
aKyCTHUYECKOTO pe30HaHCca
Wudpassyk u yaprpa3Byk. Kondepenmms
81 | "Hcnonb3oBaHUE yIbTPa3ByKa B COBPEMEHHBIX 1
TEXHOJIOTHSIX"
82  DnekTpoMarHMWTHOE I0JIE M SJICKTPOMArHUTHBIC BOJTHBI
83 | CaoiicTBa AJIEKTPOMArHUTHBIX BOJH
VYpoxk-koupepenius "lkana 37€KTPOMarHUTHBIX BOJIH.
84 | Hcnonb30BaHHE AIIEKTPOMATHUTHBIX BOJH JJISi COTOBOM 1
cBs3u. Pagmonokanust. Kocmuueckas cBa3p "
85 Pemenue 3anau Ha Ope/Ie/IeHHE YACTOTEI H JUTHbI 1
ANEKTPOMArHUTHOM BOJTHBI
86 | DnexTpoMarHuTHas Mpupojaa ceerta. CKOpOCTh CBETa 1
87 BonHoBbIe cBolicTBa cBeTa: MHTEphEpEeHLINs U 1
T paKIus
88 JlydyeBast MOJIeNTb CBETAa U TEOMETPHUECKAs ONITHKA. 1
HcTounuku cBera
89 [TpsmonnHeitHOe pacipocTpaHeHHe cBeTa. 3aTMEHUs 1
ComHua u JIyHbl
90 3akon orpaxkeHus cBera. [Iockoe 3epkano
91 | TIloctpoeHue n300pakeHnid, CHOPMUPOBAHHBIX 3EPKATIOM 1
92 [Ipenomnenue cBera. 3akoH npesomiieHus ceera. [lomHoe 1

OTPaXKCHUEC CBCTA.




KoanuecTBo 4acoB

Ne Tema ypoka Ko n HMara DJIeKTpPOHHbIe NN (ppoBbIE
n/n Bcero POIBLHBIE  HIPAKTHYUCCKHE | pyyvyenms | o6pa3oBaTelbHbIE pecypehl
padoThI padoThI

JlabopartopHnast pabota "HcciaenoBaHue 3aBUCHMOCTH

93 | yrna mpenomiieHHs OT yriia MaieHUsl CBETOBOTO JTyda Ha 1 1
rpaHulle «BO3AYX-CTEKIO»"

94 Ypoxk-uccienoBanue ':'AHaJ'II/IS U 00bsICHEHNE 1 1
ONTHYECKOTO MUpPaXKa
Ypoxk-koHpepeHmus "Vcnoas30BaHUE TOTHOTO

95 | BHYTpEHHEro OTpakKeHUS: CBETOBO/IbI, 1
ONTHUKOBOJIOKOHHASI CBSI3b"

96 | Jlunza, X0 Jy4eil B TUH3E

97 | ®opmyna TOHKOU JIMH3BI

98 Jlaboparopuas padota "Onpenencaue HOKyCHOTO 1 1
PACCTOSIHUS U ONTHYECKOM CHJIBI cCOOMparomiei JMH3b1"

99 [Tonyuenue I/I3f)6pa)KeHI/II71 C TIOMOIIBIO cOOUparoIieit u 1
paccenBaronIei JIMH3

100 Ypok-koupepennus "[IpuHimn AeicTBHUS ONTHYECKUX 1
puOOpoB (MUKPOCKOM, Telieckor, (oToanmnapar)"

101 I'ma3 kak ontuyeckas cucreMa. bau3zopykocTs u 1
JAIbHO30PKOCTh

102 Pasnoxxenue 6enoro csera B ciekTp. OnbiTel HploTOHA. 1
CrnoxeHue CeKTpaIbHBIX IIBETOB. J(Mcmepcus cBeTa
Ypok-nipaktukym "HabmroaeHue u 00bsiCHEHNE OTBITOB

103 | mo pa3znoxenuro 6enoro cBera B ciektp. [lomydenue 1 1
0eIoro 1BeTa MPH CI0KEHUHU 1IBETOB"

104 Omsbitel Pe3epdopaa u miaanerapHast MOAEIb aTOMa 1

105 [Toctynatel bopa. Monens aroma bopa. cnyckanue u 1
MOTJIOIIEHUE CBETa ATOMOM.

106 Ksantsl. JIuHeiuaThie CIEKTPHI 1

107 YPOK:HpaKTI/IKyM "Habmroienre CIriIomHbIX 1 . 1 1
JTUHENYAThIX CIIEKTPOB U3ITyUEHUS] U UCITYCKAHUS

108 PammoakTuBHOCTB. Anba-, 6eTa- 1 raMma-u3IydeHUs 1




KoanuecTBo 4acoB

Ne Tema vooKa K n HMara DJIeKTpPOHHbIe Hu(poBbIE
n/n yp Bcero OHTPOJBHBIC  LIPAKTHUCCKHE | \yvyenns  0GpasoBaTesbHbIE pecypehl
padoThI padoThI
109 Crtpoenue aToMHOTO siipa. HykiioHHas Mozieib aTOMHOTO 1
spa
110 PagmoakTuBHBIE NpeBpaiieHus. M3oTombl
111 Tlepuox momypacmana
Ypok-koHpepenmus "JleiicTBre paInOaKTUBHBIX
112  w3nyuyeHUil HA KUBBIE OPraHU3MBIL. 3alUTa OT 1
PaZMOaKTUBHOIO U3Iy4YeHUs "
113 SAnepHbie peakuu. 3aKOHbBI COXPAHEHHUS 3apsI0BOTO U 1
MacCOBOT'0 YHCET
HEPIHsi CBSI3M aTOMHBIX siiep. CBsi3b MAacChl U DHEPTUU
114 5 C 1
115 Pemenue 3amad no treme "SAnepHele peakuuu. JHEprus 1
cBs3u"
116 Peakiuu cuntesa u nenenus saep. ctouHuku sHeprun 1
Connua u 3B€37
117 VYpok-koHpepeHuus "SnepHas sHepreTUkKa. 1
DKoJoru4eckue npoOiaeMsl siAepHOM SHEpreTuku"
118 [ToaroroBka k KOHTPOILHOM paboTe o Teme "Konebanus 1
1 BOJIHBL. CBETOBBIE U KBAHTOBBIE SIBJICHUS"
119 KonTponbnas pabota mo Teme "KonebaHus v BOJTHBIL. 1 1
CBeToBBIC U KBAHTOBBIC SIBJICHHS"
120 Pemenue pacueTHbix no teme "MexaHuyeckoe 1
JBUKeHHe"
121 Pemenue pacueTHBIX ¥ KAYECTBEHHBIX 3a7a4 110 TEME 1
"Bzaumopeiicteue ten"
192 Perrenue pacueTHbIX M KAYECTBEHHBIX 3aa4 110 TEME 1
"3aKOHBI COXpaHEHUsI YHEPTUU U UMITyJIhca"
123 JlabopaTtopusie paboThl o TeMe "MexaHnueckoe 1 1
JBUKeHHe"
124 ' Jlabopatopnbie paboTsl 1o Teme "B3anmoneiictBue Ten" 1
125 | JIaGopaTtopHbie paboTsl o Teme "[IpocThie MeXaHU3MBI" 1 1




KoanuectBo yacoB
Ne Tema vooKa K n HMara DJIeKTpPOHHbIe Hu(poBbIE
n/n yp Bcero OHTPOJBHBIC  LIPAKTHUCCKHE | \yvyenns  0GpasoBaTesbHbIE pecypehl
padoThI padoThI

196 Pemennie pacueTHBIX M KaU€CTBEHHBIX 33/]1a4 10 TEMe 1

"TemnnoBsie nporecch"”
197 Perrenue pacueTHBIX M KAYECTBEHHBIX 3a/a4 110 TEME 1

"Bnaxuoctp"
128 Pemennie pacueTHBIX M KaU€CTBEHHBIX 33/]1a4 10 TeMe 1

"KII/] TeruioBbIX ABUTaTEIeH"
129 Perienue pacueTHBIX M KAYECTBEHHBIX 3a7a4 110 TEME 1

"3aKOHBI MOCTOSIHHOT'O TOKa"
130 Pemennie pacueTHBIX M KaU€CTBEHHBIX 3324 10 TEMe 1

"KIIJI anekrpoycTaHOBOK"
131 Jlaboparopubie paboOThI 110 TeMe "3aKOHBI TIOCTOSIHHOTO 1

TOKa"
132  JlaGopatopHbie paboThl 10 TeMe "CBETOBEIC SIBJICHUS" 1
133 Pabota ¢ Tekcramu o Teme "3aKoHbI COXpaHEHHs B 1

MexaHuke"
134 Pabora c Tekcramu o Teme "Konebanust u BoiHbI" 1
135 PaGora ¢ Tekctamu 1Mo TeMe "CBETOBBIC SBICHUS" 1

abora ¢ Tekctamu 1o Teme "KBaHToBas u syepHas

136 £a0 K 1

¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 24.5




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- ®wusuka 7 xknacc. Mrkenepsl Oyaymiero. YrryOn€HHbI ypoBeHb. YueOHUK. B 2 gacTsax /
B. B. benara, H. 1. Boponnosa, 1. A. Jlomauenkos, 0. A. [TaneOpaTtiies; moj pe.
1O. A. ITaneGpatieBa — Mocksa: [IpocBenienue.

- ®uzuka 8§ knacc. Mmxeneps! Oyaymiero. YrinyonéHHbIN ypoBeHb. YueOHuK. B 2 yactax /
B. B. benara, H. 1. Boponnosa, 1. A. Jlomauenkos, 0. A. [TaneOpaTtiies; moj pe.
1O. A. [TaneGparneBa — Mockaa: [IpocBernieHue.

- ®wuzwuka 9 knacc. Mxeneps! Oyaymiero. Yrinyon€HHbIN ypoBeHb. YueOHUK. B 2 gactax /
B. B. benara, H. . Boponmioa, 1. A. Jlomauenkos, 0. A. Tlanebparuies; nox pe.

1O. A. [TaneGpatneBa — Mockaa: [IpocBernieHue.

METOANYECKUE MATEPHUAJIBI VIS YYUTEJIA

- ®uzuka 7 kinacc. Mxenepsl Oyaymiero. YrinyonéHHbli ypoBeHb. Terpaap-TpeHaxép /
. A. Apremenkos, B. B. benara, H. 1. Boponmosa u ap.; nox pex. 0. A. Tlanebpariiea —
Mocksa: IIpocsemenue.

- ®uzuka 8§ kiacc. Mnxeneps! Oyaymiero. YrinyonéHHbIN ypoBeHb. TeTpaab-TpeHaxep /
1. A. Apremenkos, B. B. benara, H. Y. Boponnosa u np.; mox pen. FO. A. [TaneOpatiieBa —
Mocksa: IIpocsemenue.

- ®uzuka 7 xnacc. mkenepsl Oyayiiero. YrryOn€HHbIN ypOBEHb. 3aJauHUK.
C. E. MypaBbéB — Mockaa: [Ipocsenienue.

- ®uzuka 8§ knacc. Unxenepsl Oyaymiero. YrinyOnaéHHbIN ypoBeHb. 3aJauHUK.

C. E. MypaBbéB — Mocksa: [Ipocseienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
DIIEKTPOHHOE MPUIIOKCHHE K YUCOHUKY DPursmka. MHkeHepbl Byayiiero

Poccwuiickas anexrponHas mkoina https://resh.edu.ru/

CAAM I'MA: ObpazoBaTenbHbIi MOPTAJ AJs HOATOTOBKHU K dK3amMeHaMhttps://oge.sdamgia.ru/

EJVMHOE COJEPXAHUE Enunoe coaepxanue o0mero oOpa3oBaHusa. MeToandeckue

marepuaisl https://edsoo.ru/metodicheskie-materialy
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