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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOXKEHHM M TpeOOBaHUU K pE3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC O0Q, a Takxke ¢ yu€tom deaepanbHON padoueii mporpaMMbl BOCIIUTaAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 10 (U3MKEe HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYaIOIIUXCS W OPraHMU3alMI0 HM3y4YCHHS
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yabTaTaM 00yUeHHUs, a TaKKe
MEXXIIPEJMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojgaMm obyueHus (1o Kjiaccam), MpeuiaraeT IPUMEPHYIO MOCJIeI0BATEIbHOCTD
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIIY YYUTENIO B CO3/IJaHUU padoyeil mporpamMmsl 0 y4eOHOMY HPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
OPEeIMETOB, MOCKOJbKY (U3NYECKHE 3aKOHbI JI€KAaT B OCHOBE IPOLECCOB M
SBJICHUW, W3y4yaeMbIX XHUMHEH, OuoJiorued, acTpoHOMUEH ¢ (HU3UIECKOU
reorpadguei, BHOCHT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOM I'PAaMOTHOCTH U
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSACHATH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIEI0BAHNUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzammsx Poccuiickoit @Denepaiuu, peanu3yOIUX
OCHOBHBIE  0011€00pa3oBaTebHble MPOTpaMMbl, YTBEPKAEHHOH pelIeHUEM



Konnerun MunuctepctBa npocsenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).
eaun nzyyenus GU3NKU:

npHOOpeTeHNEe HHTEpeca W CTPEMJICHHS OOYYaIoOIMUXCS K HAayYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yUeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBHOM EATENBHOCTH, CBA3aHHON ¢ (DPU3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00€CIIEUNBAETCS PEILICHUEM CIIEAYIONINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUU  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npUOOpEeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DM3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIMX PacuyE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEl (PU3NUECKOTO COAEpIKaHMUs,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHON NesATeNbHOCTH, CBA3aHHBIMU
C (U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTHMKEHHUX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETrO

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KkJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 daca B Helemro).

[Ipennaraemsiii B mporpamMme mo ¢GU3MKE MepedeHb JTadopaTOPHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYJJapCTBEHHOT'0 9K3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npubopsl. [Torpemnocts n3mepennit. MexayHapoaHnas cuctemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TOCTAaHOBKA HAyYHOTO
BONPOCA, BBIIBMJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HaOmogaeMoro apienus. Onucanue GU3NUecKuX SABJICHUN C TOMOILbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAJIbIX TE.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBenenue wuccieoBaHUsl MO MPOBEPKE TMIIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIKWBAHHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tell. B3auMocBs3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnpIThI MO0 OOHAPYKEHUIO AEHUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABMXKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SBneHne wHepuuH. 3aKOH HWHEpUUHU. B3auMoAEHCTBHE TeN KaK NPUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. fIBIICHHE TATOTEHUS U CHIIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomelcTByromas cui. Cuna TpeHMs.
TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHue B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAIPABJIEHHBIX MO0 OJHOM MPSMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, JKHAKOCTEN M ra3oB.



Hanenune. CriocoObl yMEHbIIICHUSI U YBEIUUEHUS JaBiieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TriayOuHbl. [‘mapocrarnueckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.

A T o
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3aBUCHMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTypHI.

[Tepenava maBiICHUS KUIKOCTHIO U Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue neicTBust aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKABAIOUICH CHJIIBI OT 00BEMa MOTPYXKEHHON 4YacTu
TEJa ¥ IIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITANIKMBAOIIEH CHJIBI BECY BBITECCHCHHOM KUIKOCTH.
YcnoBue maBaHus Tell: IJIaBaHUE WM TOTPY)KEHHUE TET B 3aBUCHMOCTH
OT COOTHOIIEHHUSI IUTOTHOCTEH TeNa U KUAKOCTH.

Jlabopamopnsie padbomost u onvimet.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpYyKEHHOH B
YKUJIKOCTh YaCTH Tea.

OnpeneneHrue  BBITAJIKUBAIONIEH  CUJIbI, JEWCTBYIOIIEH Ha  Tejo,
MOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbL, IEMCTBYIOIIEU HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
NEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT OOBEMA NOrpyKEHHOH B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKH H
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio
paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. Kunernuyeckas W IIOTEHLMAJIbHAsA DJHEPIUs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella

10 TOPU3OHTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gactull. Buyrpenuss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH DJHEPTHUM:
TeIIonepenayda u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TemioBoro OanaHca. [lnaBienue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIIOTa CTOPAHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

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

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJIOHE ITTPUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METATUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTruBieHHE TPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BellecTBAa. 3akoH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DJIEKTPUUECKUE LIETTH U MTOTPEOUTENH IIEKTPpUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTositHHBIE ~ MarHuTHl.  B3auMopaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4eHUe IJId )KU3HU Ha 3emiie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. lCronb30BaHUE SIEKTPOJBUraTesieid B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MoaenvrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO OIS
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.
. BzaumogenicTBrEe OCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO DJICKTPU3AIMU  TeJl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AeHCTBUS DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TMPOBOJHMKA OT €ro JJUHBI, IUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKCHUM MpU TOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWiIbl TOKa IMPU MHapaJLIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTop.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI  B3aMMOJIECUCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. ONBITBI TIO HUCCIEAOBAHUIO SIBJICHUSA HJIEKTPOMArHUTHOM WHAYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBMKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe JBHKeHue. (CBOOOIHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepuon u dactora oOpaiieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTtona. Bropon 3akon Hetorona. Tperuii 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHsi: cuiia TPEHHS CKOJIbXKEHUS, CHIIa
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. Jpuwxenue mnaner Bokpyr Connma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCOMIOTHO TBEpPIOE Tenmo. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanundeckass pabora ¥ MOIIHOCTh. PaboTa CHIl TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b 3HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HalnroneHne MexaHWYeCKOro ABMKEHUS Tela OTHOCUTEIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npru3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHHS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHS Te€la OT MAacChl Tela W JEUCTBYIOUICH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJbCca MPU HEYIIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnsie pabomul u onvimol.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM ITOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBHKEHUU Tela
M0 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCITOJIb30BaHUEM HEMOABMKHOTO U MOJIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJIHBL. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHbie ©
MONEpEYHbIC BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacnpOCTpPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxosje0aHHMM Tel IOJ AEUCTBUEM CUJIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
rpy3a OT JJVHbI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOJH. I[llkana »JeKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBbI0 MOOHMIBHOTO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICMnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONAa M Tejeckomna. [J1a3 Kak onTuyeckas cucteMa. bin3opykocTh U
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenue n300pa>keHM B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HMccnenoBanue 3aBUCMMOCTHU yTJia MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.
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4. TlomyueHnue u300pa>keHHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB MPHU MX HAOIIOACHUM 4Yepe3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHue aTroMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DOHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W 3HEprud. Peakuuu cuHTe3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTumka HOHU3HPYIOLIUX U3TyYEHUH.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO-0000AOMNKA MOAYJIb MIPEIHA3HAYEH I CUCTEMATHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO TIPU U3YYEHUHU BCEro Kypca (PU3MKH, a TaK¥Ke JJIsl IOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydJaroIuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pe3ylbTaToOB  0o0yueHus, ¢GopMHupyeTcs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3HMUECKUE
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4EeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIONYYCHHBIX 3HAHWM pacro3HaBaTh M HAyYHO OOBSICHATH
bu3nYecKue SIBJIEHUS B OKPY>KaIOIIEH IPUPOJI€ U MOBCETHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT O UCITOIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BHUIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTIKEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPHOTHYECKOT0 BOCIIUTAHMS :

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
buznuecKol HayKu;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B O0CYXJICHUH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHHE BAXXHOCTH MOPAJbHO-ITUYECKUX MPUHLMIOB B JESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCTIPUSITUE ACTETUYECKUX KauyeCTB (PM3UYECKONW HAYKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

5) ¢opmMupoBaHusT  KYJbTYPbl 3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTH O0€30MacHOro o0Opa3a »KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MpaBui O€30MacHOTO TMOBEICHUS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— c(hopMupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OLIMOKY M TAKOTO e MpaBa y APYroro 4eJoBEKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIE U (PUINIECKHUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYE€CKOTr0 BOCIIUTAHUA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHME TJIO0AJLHOTO XapaKTepa SKOJIOTHYECKUX MpoOJIeM M TMyTed HX
peuieHus;

e §8) ajanTanuuM K M3MEHSIOIIMMCS YCJOBHSIM COIHAJBHOH M NPUPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DM3MYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
ApPYruX;

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NeSTeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl O QPU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JNe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JaCTU
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOCTO PA3BUTHS B MNPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIEHKA CBOMX JEHWCTBUM C YYETOM BIMSHHA Ha OKPYXAIOWIYIO Cpeny,
BO3MOJKHBIX TJI00QTBHBIX MOCIEICTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOeHHMsSI TporpaMMmbl 1O (GU3WKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATUBHBIC  YHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISBIISAITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(s1BIIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUS JIJIS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIICJICTBEHHBIC CBS3M TMPU H3YUYCHUH (DU3UIECKUX
SIBJICHUH W TIPOIIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOW (Qu3nueckon
3alauu (CpaBHEHHWE HECKOJbKUX BapUAHTOB pEIICHHS, BBIOOp Hambosee
MOJXOSIIETO ¢ YUETOM CaMOCTOSTEHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONbIIOE HCCIEAOBAHUE (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEMIIIee pa3BUTHE  (PUBUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/AbI, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MH(POpPMAllUM WA JNAHHBIX C Y4ETOM TMPEIIOKEHHON ydyeOHOM
¢duznyeckoil 3a1auy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOM TEMBI
BBICKA3bIBATh HJICH, HAIlCJICHHBIC HAa PCEIICHHE 3aJauyd W IOJep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJCTABIATh PE3YJIbTAThI BBIIIOJIHEHHOTO (PU3NUECKOrO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

MPUHUMATh IIeJTd COBMECTHOM JCATCIIBHOCTH, OPTaHU30BBIBAThH JICHCTBUS
no e€ JOCTIDKEHMIO: PACTpeNeNsTh pPOIH, OOCYXKIaTh MPOIECChl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTAsl KaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMHU KOMAaH/]Ibl;

OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PELIEHUS B TpYIe, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTAaHA KCCJIEAOBAHUS C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaAIlMH U MpeJiaraTh IiaH €€ U3MEHEHHUS;
OOBSACHATHh TNPUYMHBI  JOCTMXKEHUS  (HEJOCTHKEHUS) Pe3yJIbTaTOB
NEeSITeTbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOTO HCCIENOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, WM3MEHMBIIUXCS CHUTYyallMd, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;



NPU3HABATH CBOE MPABO Ha OMIMOKY MpHU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoniy ooyuenust B 7 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCTIONIb30BaTh  TOHATHSA: (PU3WYECKHME W  XUMHYCCKHE  SIBIICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOEib, TUIOTe3a, CAUHHUILI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWKEHHE (paBHOMEpHOE,
HEPAaBHOMEpPHOE, TMPSIMOJIMHENHOE), TPaeKTOpusl, pPaBHOJCUCTBYIOIIAS
cuna,  aedopmarus  (yopyras, rJIacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOU OCBHIO
BpallleHUs, Tepenada [aBieHUS TBEPABIMU TeJlaMH, XUIAKOCTAMH U
razamyd, arMochepHoe JaBlieHWEe, IUTaBaHWUE TeN, MPEBPAIICHUS
MEXaHUYECKON AHEpPruu) MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBIECHUW B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPhl IBUKEHHUS C PA3JIMUYHBIMUA CKOPOCTSMH B XKUBONM U HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EepHOro J1aBlieHUs Ha KMBOM OpraHu3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBEeKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B yueOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busnueckue BeTWYHHBI (Macca, O0BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeckas padoTa, MOIIHOCTb, TUIEYO CHIIBI,
MOMEHT CWIbl, KOX((UIMEHT TOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIMAIbHAS SHEPTHsi), MPU OMNHCAHWUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJB3YEMBIX  BEIMYMH, HX
0003HaYeHUs1 ¥ EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMYHUHY C JNPYTMMH BEIUYHHAMU,
CTPOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITUYNH,



XapaKTepu3oBaTh CBOWCTBA TN, (PU3UUECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3YsI TIPaBMJIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBWJIO paBHOBEeCHUs pblyara (0Joka),
«30JI0TO€ TPABWIJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXaHH4YECKOU
SHEPruu, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoOHa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallull MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHeHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajayu B 1—2 JEHCTBUA, MCHONb3YsS 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOIUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTAaHHBIE, HEOOXOAUMBIE JJI PEUIEHUs 3a/1ad, OLIEHUBATh PEATUCTUYHOCTD
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIINTh TPH TOMOITU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
npeanonoxenue  (TUnoresy),  pazidyaTb W MHTEpPIPETUPOBATH
MOJIYYCHHBIA pe3yNbTaT, HAXOAUTh OIIMOKA B XOJ€ OINbITa, JeIaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MacChl Tela,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKOW BEIIMYUHBI OT
JIpPYrol € HCMONb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTHU IIYTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLAAN COMPUKOCHOBEHUS TEN, CHUIIbI
YOPYroCTA OT Y/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONIEH CUJIBI OT 00bEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TE€J, YCIOBUM paBHOBECUs pbluara U OJIOKOB), y4acCTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HWCCIEAOBaHUs, COOMPATh YCTAaHOBKY H
BBITIONHITh W3MEPEHUS, CIeMysl MPENOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NPEIIOKEHHBIX Ta0MuIl W TpaduKOB, JAETaTh BBIBOABI MO pe3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Tejia, CuUjla TPEHHUS] CKOJIbKECHMUS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B KHUJIKOCTh TeNO0, KOA((OUIMEHT IOJNEe3HOTO JEHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAyd TNPEIIOKEHHON WHCTPYKIMHU: TIPH
BBIMIOJTHEHUH HU3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTIOIaTh MpaBWIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH HA WX OmMHUcaHus (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), HCIIONIb3YsT 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAWTH HHGOPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIATH OTOOp HCTOYHWKOB wuH(popmammu B HHTepHeTe B
COOTBETCTBHH C 33J]aHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATD
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIONMYJISPHYIO
auTepaTypy  (pU3MUecKoro coaepiKaHds, CIPaBOYHBIE  MaTEpHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONIEPKaHUs, B TOM



yyclie MyOJMYHO JIefaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIKM Y4eOHBIX MCCIENOBAaHUN, NpPU HTOM TPAMOTHO HCIOIB30BaTh
M3YYCHHBIM TOHATHUHHBIM ammapaT Kypca (QHU3UKH, COMPOBOXAATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IpU BBIMOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpenessTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIbHOCTh  [PYMIbl, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy o6yuenus B 8 ki1acce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUECKUMN 3apsifl, HIEKTPUUECKOE TOJI€, TPOBOIHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTauin3anusi (OTBEpIEBaHUE), KHUIICHHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHSI, U3JIy4eHue),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aAUMOJCHUCTBUE MATHUTOB, JICHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
10 ONHCAaHUID HUX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KAaNWUISIPHBIE SBJICHUS B MPHUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emid, Jpeid MOoIICOoB, POJIb MAarHUTHOT'O MOJSA IS JKU3HU Ha
3emuie, MONSIPHOE CUSTHUE, IPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIONIb3Ys
busnyueckne BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPTHUS, KOJTUIECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOro JCHCTBUS TEIUIOBOM
MAllIMHbI, OTHOCUTENIbHAS BIIAXKHOCTb BO3JYyXa, JJIEKTPUUECKHUM 3apsm,
CUJIa TOKA, JJIEKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBJIIEHHUE IPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM MPAaBUWIBHO TPAKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
bU3UYECKUX BEIUYUH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIIUE JAAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TMOJOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKON TEOpUHU
CTpPOEHUSl BEIleCTBA, MPUHIHUII CYNEPHO3UIMN Tojiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAXKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMH MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBISBIATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ onopod Ha 1-2 W3y4YEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
(bu3HUeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YysSd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
YCJIOBUSl 3aJlauyd 3alKChbIBaTh KPATKOE YCIOBHUE, BBISIBISATH HENOCTATOK
JAHHBIX JUIS  PEIIeHUs 3a7a4d, BBIOUpPATh 3aKOHBI U  (POPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MpPU TOMOIIU
(U3UYECKUX METOJIOB, HCHOJb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTH IOPSJKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béma, TeMIepaTrypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHMsl TMpPHU U3IYYEHUH OT LBETa M3Tydarouen (MOTrJoIIaroNieil)
IIOBEPXHOCTH, CKOPOCTHh MCIIAPEHUSI BOJBI OT TEMIIEPATypPhl KUIAKOCTH U
Iomaan €€ TIOBEPXHOCTH, JJIEKTPU3alUs TEI W B3aUMOJECUCTBHUE
AIEKTPUYECKUX 3apsifoB, B3aUMOACHCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJu3allkisl MarHUTHBIX TIOJI€d TMOCTOSIHHBIX MAarHuTOB, JIEUCTBHUS
MarHUTHOTO MOJS HAa TPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEPSAEMbIE MPEANON0KEHHSI, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOT O
000py0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATDh  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MUECKUX BEIIMYWH, CPABHUBATH
pe3yabTaThl U3MEPEHUHN ¢ YUETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJITHOM (PM3NYECKOM BEIHUYUHBI OT
IpPYyrod C  HUCIOJB30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHHUSI U YJIETbHOI'O COMPOTUBIICHMSI BEIIECTBA MPOBOJAHKKA, CHUJIbI TOKA,
UAYNIEro 4epe3 TMPOBOJHMUK, OT HANpsXKEHWs Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M  MApaJUIENIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys NpeJIoKeHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIECHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh 3JIEKTPUUECKOI0 TOKA): IJIaHUPOBAThb W3MEPEHHs, COOUpAThH
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJENysl NPEII0KEHHON MHCTPYKLUHHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

coOIr0IaTh MpaBujia TEXHUKU 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHbIM
000OpyTI0BaHUEM;

XapaKTEepU30BaTh NPHUHIMIBI  JEHCTBHUA H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHud (B TOM 4YHUCIE:
CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMeETp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpeBaTENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEIOXPAHUTENH, HIEKTPOMATHUT, SJIEKTPOABUTATEINb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3UYECKUX SIBICHUN W HEOOXOIUMBIC
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE
npuOoOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (OKMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LETEN C MOCIEI0BATEIbHBIM U MapajuIeIbHBIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHHS DJIEMEHTOB AJIEKTPUUECKUX IIETIeH;
OPUBOIUTHL  NpuUMepbl  (HAXoauTh  MHGOOpPMAIMI0O O  MpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHEHHS 370POBbS U COOJIIOJACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOILIEN CPEE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNIATH  HH(POPMAIIUIO, KOTOpas
ABJISIETCSI IPOTUBOPEYMBOM MU MOXKET OBITh HEOCTOBEPHOM;
MCII0JIb30BaTh MPU BHITIOJIHEHUU YYEOHBIX 3aJlaHU HAYYHO-TIOMYJISPHYIO
IUTepaTypy  (PU3MYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM 4YHCJIE MMYOJIMYHO TIPENCTABIATh pE3yIbTaThl
MMPOEKTHOM WJIM HCCIIENOBATEIbCKOW NESITENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATUHHBIN ammapatr Kypca (Qu3uku,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MIPOIIECCOB pacHpeAeisiTh OO0S3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xoniy ooyuenust B 9 kj1acce npeamMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

WCIIOJIb30BATh TMOHATHS: CHUCTEMA OTCYETa, MaTephalbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyras, mjgacThyeckasl), TpeHHe, IEHTPOCTPEMUTEIIbHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TeEo,
IEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(QPa3ByK MU YIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPBI UCIyCKaHUSI M TOTJIOMICHUs, anbda, O0eTa- u ramMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TeJ, PEAaKTUBHOE JBUXKEHHUE, KOJIEOATEIbHOE ABWXKEHHE (3aTyxarolue u
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3MYECKUX SBJIECHUH B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MUECKHE SBJIECHUS B IPUPOJE:
NPUIUBBL U OTJIUBBIL, IBUKEHHUE Tu1aHeT COJTHEUHOHM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa T,
ONTUYECKHUE SIBIICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JYy4YH, PaJUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHHEpAJOB, JIEHCTBUE pPANAMOAKTUBHBIX M3JIYYEHUH Ha
OpPraHu3M 4YeJIOBeKa), MpH ATOM IMEPEBOAMTH NPAKTHUUYECKYIO 3aJady B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpeqHssi U MIHOBEHHas CKOPOCTh Tella IMpHU
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEPEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPrusl CKaTON
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEPUOJ U 4acTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCHOJIB3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH rpaPUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIMI  CYMEPHO3ULIMA CHJI, MPUHIUMI OTHOCUTEIbHOCTH [ 'amuies,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHUs HMMILYJIbCA, 3aKOHbl OTPaXEHUS U
IIPEJIOMIJIEHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOrO U MaCCOBOI'0 YHUCEI
IPU SIEPHBIX PEAKUUAX, HNPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPHUEHTHPOBAHHOI'O XAPAKTEPA: BBIABIISATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
1IaroB ¢ OMopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
bu3nyecKuXx 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amadd  (omuparonuMecs Ha cuctemMy w3 2-3
ypaBHEHU), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHMBAaTh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAYEHUA (U3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIONb3ysl OMHCAHHE HCCIEHOBaHUS, BBIACIATH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
NPOBEJCHUSI  HCCIEAOBAaHUSA, JelaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
¢bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpPaHEHHUSl HHEPIrUM, 3aBUCUMOCTh IEpuoja KoieOaHUN NpYyKUHHOTO
MasiTHHKAa OT MAaccChl Ipy3a U JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTHb OT
aMIUIMTYZbl MAJIBIX KOJEOAHHH, TPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA,
pa3no)keHue Oeyoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIy4EHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 HM30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpeoHee 3HAueHHEe U3MEpAEeMON BEIUYMHBI ((POKYCHOE pacCTOsSHUE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTh IYyTH OT BPEMEHH



IIpY PaBHOYCKOPEHHOM JIBIDKCHHHM O€3 HadaJbHOW CKOPOCTH, TEpHOia
KoJIeOaHUI MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIJia MaJeHus U yria MpelIoMJIEHUs OT yria
NaJieHus): IUIAaHUPOBATh HCCIEIOBaHUE, CaMOCTOSTEIBbHO COOMpAaTh
YCTaHOBKY, (HKCHpOBaTh pe3yJbTaThl IMOTYYCHHOW 3aBUCUMOCTH
bu3nuecKuX BEIUYMH B BUJIEC TAONUIl M TPpaHUKOB, JENaTh BBHIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOHOTO MaJeHUs, KECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPaTh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATDh U3MEPEHUs, CIEIYs MPEMIOKEHHOW WHCTPYKINH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh MpaBUjla TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aTroMa, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUSA HW3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TEPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHAa), HCIONB3ys 3HAHUSA O
CBOMCTBaX (PHM3WYECKUX SIBICHHA W HEOOXOMUMBbIC (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
NpU pPEUICHUH Yy4eOHO-TIPAKTUYECKHX 3aJad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS N300paKeHMI B IIIOCKOM 3€pKajie U cOOMparomien J1H3E;
NPUBOMUTH  NpUMEphl  (HAXoauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHCHHsS 370POBbS H COOJIOACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WHTepHeTe, caMOCTOSTENHHO (OPMYIIHPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTU ONpeAeNeHUs] JOCTOBEPHOCTH MOJyY€HHOM MH(OpMALMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BBHIMOJIHEHWN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
aUTepaTypy  (pU3MUECKOro CoAepiKaHMs, CIPaBOYHbIE  MaTepHAaIbl,
pecypcbl cetu HTepHeET, BlafeTh NpUEMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABNIATh PE3YNIbTaThl MIPOESKTHON WM UCCIEI0BATEIbCKON
JESITENbHOCTH, TPH 3TOM TPAMOTHO  HCMONB30BaTh  M3yYEHHBIN
NOHSATHIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKU U CONpPOBOXKAATH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

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

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoeuue u cBOHCTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Termosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALadat
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne

w/n Tema ypoka

KosanuecTBo yacoB

Bcero

KonTpoabHble
padoTsI

IIpakTH4eckue
padoThbI

Jlara
U3yUYeHusl

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa O PUPOJE.
SIBnenus npupoasl. dusnyeckue
ABJICHUS

MexaHnndecKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznueckue BeITUUUHBI U UX
U3MepeHue

Ypoxk-ucciaenopanue "'M3mepenue
TeMIepaTypsbl NPH MOMOIIU
JKHJIKOCTHOT0 TepMOMeTpa U
AaTYHKA TeMiepaTrypbl'

Kax ¢usuka u gpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT IPUPOY.
EcrecTBeHHOHAY4YHBIN METO
no3HaHus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJIeIer

bu6nuorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccaenopanue "Ilposepka
THIOTE3bI: JAJBHOCTD MOJIETA
IIAPHKA, NYLIEHHOI 0
TOPU30HTAJIBbHO, TeM 00JIbIIIE, YeM



https://m.edsoo.ru/ff09f72a

OoJiblIIe BbICOTA MycKa''

Crtpoenue BemectBa. OMBITHI,

bubmuorexa [IOK

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHUE
A He mekp P https://m.edsoo.ru/ff09fe0a
BeEIlECTBa
8 JIBr>kKeHUEe YacTHII BEIISCTBA bubmorexa LIOK
1 Bet https://m.edsoo.ru/ff0a013e
Ypoxk-ucciaenoanue «OnbIThl M0
9 HA0JII0ICHHIO TEIIOBOI0
paciiMpeHusi razoB»
10 ArperaTHbpIe COCTOSIHHSI BEIIECTBA
B3anMocBs3b MeXy CBOWCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHHUSIX U UX bubmuorexa [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
BOJIBI
MexaHUUeCKO€E IBHKEHUE.
12 PaBHOMEPHOE U HEPABHOMEPHOE Bubmorexa ITOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6mmoreka [IOK
13 Cxkopocth. Enuunie! ckopocTi
p A H p https://m.edsoo.ru/ff0a079c
14 PacueT nmyTu U BpeMeHHU IBIKESHUS bubmorexa [OK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepnusa. 3akoH MHEPLIUH.
15 B3a§M0ﬂeﬁCTBHe TeJ'IpKaK IpUYrHA bubmorexa IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TeJl
16 [ImoTHOCTH BenecTBa. Pacuet maccel bu6mmoreka [IOK

1 00bEMa TeJa IO €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaGopaTtopnas padora Nel

17 «OmnpenesieHue NJIOTHOCTH TBEPAOTO
TeJa»
18 Pemenue 3agau no reme "[noTHOCTH bu6nmmoreka [IOK
BenlecTra” https://m.edsoo.ru/ff0al23c
Cuna xak xapaKTepuCTHKa
19 B3auMoeiicTBus Tei. Cuma
ynpyrocTu. 3akoH ['yka
JlaGopaTtopnas paGora Ne2
20 «A3yueHune 3aBUCUMOCTH
pactsixenus (aedpopmannu)
NMPYKUHBI OT NPUJI0KEHHON CHIIBI»
21 SBnenue Tsarorenus. Cuia TSKECTH
CBA3b MEXY CUJION TSKECTH U
22 Maccou Tena. Bec tena. Pemenue Brbmmorexa LIOK
" " https://m.edsoo.ru/ff0al778
3aaa4 1o teme "Cuiia TsKecTu
23 Cuna TsbKecTH Ha IpYruX IUIaHEeTax. bubnnorexa [IOK
Du3nYeCcKue XapakKTepPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepenne cit. JiHamomeTp https://m.edsoo.ru/ff0al8cc
bu6nuorexa LIOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778
CrokeHue IBYX CHJI, HallpaBJIEHHBIX
26 10 OJTHOM TIPSIMOH. bubnnorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenue 3asa4 1o teme
"PaBHonelicTByOIIAsA Crut"
28 TpeHue CKoNbKeHUs U TPEHUE MOKOSI. bubmuoteka [IOK



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

TpeHue B mpupoJie U TEXHUKE

https://m.edsoo.ru/ff0alb9c

JlabopaTopnas padora Ne3
«M3y4eHne 3aBUCHMOCTH CHJIbI

bubnunorexa LIOK

29 TPEHUI CROABEHUN OT CHALL https://m.edsoo.ru/ff0alcc8
JaBJIeHUsI U XapaKTepa
CONMPUKACAIIIUXCS MMOBEPXHOCTEI
30 Pemenue 3agau Ha onpeneeHue
PaBHOJCHCTBYIOLIEH CUIIbI
Pemenwne 3agau mo temam: «Bec
31 Tena», «I'paduyeckoe n3oopakeHue bubnmnoreka [JOK
cumy, «Cunsy, «PaBHOACHCTBYOMIAS https://m.edsoo.ru/ff0alde0
CHIT»
Koumponvnasa paooma Nel no
memam: «Mexanuueckoe
32 osudicenuern, «Macca, nnomuocmu,
«Bec menay, «I'paguueckoe
uzoopascenue cuny, «Cunpty
Jasnenue. CriocoObl yMEHbLICHUS U bubmmorexa [IOK
33 YBEJIMYEHHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue raza. 3aBUCUMOCTD
34 JIaBJICHUS ra3a oT 00bEMa bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhl
[lepenava naBneHus TBEPILIMHU
35 TGJ‘E’:U\?I/I >K§I[KOCT$IMI/I u II");[SEIMI/I. 3akoH bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JIEHUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «JlaBneHue B bubmuorexa [JOK



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

JKUIKOCTH U rase. 3akoH Ilackais

https://m.edsoo.ru/ff0a2826

38 CooOmaroniecs coCcyuabl bubmorexa IOK
HHarom M https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [lopriHeBoi
JKUJTKOCTHBIA HacoC
Atmocdepa 3emmu. [Tpuannel
CYILIECTBOBAHUS BO3 HOU
41 O?;lnquH 3emvutn 3£B};IHSI/IMOCTB Bubmorexa ITOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JaBJICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI
bu6nunorexa LIOK
42 B LA
ec Bo3ayxa. ATMocepHOe TaBlIeHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenne atMochepHOro AaBJICHUS. bubnmoreka [JOK
Omneir Toppuuemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 aBJIEHUA OT BBICOTHI Ha OBHEM bubmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpS
45 bapomerp-anepoun. AtmocdepHoe bub6mmorexa LIOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo teme "
AtMmoc¢epHoe naBieHue"
JleiicTBHE JKUIKOCTH U T'a3a Ha
47 oT €HHOE B HUX TEJIO bubmorexa IOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
48 JladopaTopnasi pa6ora Ned bubnmoreka [JOK

«OmnpenesieHue BbITAJIKMBaIOLIEH

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

CHJIbI, 1eHCTBYIOIEH HA TeJIO0,
NMOTPY>KEHHOE B KUTKOCTb)

JlabopaTopnas padora Ne5 mo teme
«HccnenoBanue 3aBHCUMOCTH Beca

49 TeJia B Bojle OT 00béMa bubamorera LOK
. https://m.edsoo.ru/ff0a3514
MOTPYy:KEeHHO# B JKHJAKOCTh YaCTH
Teaa»
bubmuorexa [IOK
S0 llnapatiite Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopnas padora Ne6
"KoncTpynpoBanue apeomeTpa MU
ol KOHCTPYMPOBAaHME JOAKH U
onpeaejieHue eé
rpy3onogbémaocTu'
Pemenue 3agau no remam: «lIlnaBanue
59 cynoB. BoznyxomiaBanuey, bubnnoreka [JOK
«/laBneHue TBEPABIX TEI, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
Koumponvnasa paooma Ne2 no meme
53 «/lasnenue meepovix me,
HcuoKocmeil u 2a306)
bu6nuorexa LIOK
>4 Mexanecias pabora https://m.edsoo.ru/ff0a3f82
bu6nunorexa [IOK
> MontrocTe. EAMHHIE MOIHOCTH https://m.edso0.ru/ff0a3f82
Ypok-uccaenopanue "Pacuér
56 MOILIHOCTH, Pa3BUBAaeMOil IpH
noaLéMe 1o Jgecrauue"
57 [IpocThie MexaHU3MBI. Phruar.



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

PaBHOBecue cui Ha pbrdare

58

Poryaru B TexHuKe, OBITY U IPUPO/IE.
JlabopaTopnas padora Ne7
«HccnenoBanme ycaoBui
PaBHOBeCHS pbIyara

0.5

bu6numoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Perenue 3amay mo reme «Y CI0BUS
paBHOBeCI/Iﬂ pmqara»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

KoadduimenT nonesnoro neicTBust
Mexanusma. JlaboparopHas padora
Ne8 «U3mepenue KII/{ Hak/I10HHOM
IVIOCKOCTH

0.5

61

Pemenue 3agau no reme "Pabora,
Mo1tHocTh, KIT/1"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas SHeprusl.
Kunernyeckas 1 moTeHIagbHas
SHEprus

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

63

3aKOH COXpaHEHHs] MEXaHUYECKOU
SHEPrUuu

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpox-3KcnepuMeHT 110 TemMe
""IKCnepuMeHTAJIBLHOE ONpeie/IeHue
H3MEHeHHs KHHeTHYeCKOi 1
NOTEeHUHAJbHOH JHepPruy Npu
CKATBIBAHUM TeJ1a 110 HAKJIOHHOM
njockoctu"

65

Konmpononaa paboma Ne3 no meme
«Paboma u mowgnocms. Inepeusn)

66

PesepBHbIii ypok. Pabora ¢ Tekcramu
o Teme "MexaHndeckoe IBHKeHHE"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a4eeb



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHbIii ypok. Pabora ¢ Tekcramu

67 o Teme "JlaBiaeHue TBEPABIX TeEll 1 bubmmorexa [OK
) . pA ’ https://m.edsoo.ru/ff0a4ffe
KUJIKOCTEH U ra30B
Pesepsusliit ypok. PaGorta ¢ Tekctamu
68 o teMe "Pabora. MOIIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4YeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
OCHOBHBIE TOJIOKEHHSI MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmorera [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYII 1
3 Mogenu TBEPIOTO, )KUAKOTO U 1 bu6nunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIECTBA HA OCHOBE MOJIOKESHHIA
MOJICKYJIIPHO-KUHETUYECKOU TEOPHUH
bubnuorexa [IOK
5 Kpucrannuueckue u aMmopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE M KallWJUISIPHOCTb. 1 bubnuotexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuIMpeHne u cxxaTue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennsis sHeprus. CriocoOsr 1 bubnmorexa LIOK
U3MEHEHUs] BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
10 Bunb! Teruionepenaun 1 bu6nuorexa LIOK



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

VYpok-koudepennus "Ilpaktnaeckoe
HMCIOJIb30BAHHUE TEIIIOBLIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmoreka [IOK

1 BEIIECTB U MATEPHUAJIOB B LIEISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TETIOBOrO OanaHca. bubnnorexa [IOK
TennooOMeH U TemIoBoe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBaHue SABICHUS bu6nunorexa LIOK

14
TEII000MEHA MPU CMEITUBAHUUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JJIsI HarpeBaHus Teja
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JIaGopatopHas pabota "Onpenenenue bu6mmoteka LIOK
yZIE€JIbHOM TEIIOEMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBiienue u oTBEpAEBaAHUE

18 KPUCTAJUTMYECKUX TeJl. Y AenbHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeII0Ta TUIaBJICHUS

19 JlabopaTtopHas pabota "Onpenenenue bubnnoreka [JOK
YACIbHOU TEIJIOTHI TUIABJICHHUS Jibjia" https://m.edsoo.ru/ffOa72fe

20 ITapoobpazoBaHue U KOHEHCALHS. bubnnoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumnienne. Y nenpHas temiora bu6mmorexa [IOK



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

napooOpa3oBaHus U KOHICHCAIHH.
3aBUCHMOCTb TEMITEPATYPbI KUIIEHUS
0T aTMOC(epHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIBLHOM BJIa)KHOCTH BO3yXa"

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

23

Pemienue 3agau Ha onpeneneHue
BJI&JKHOCTH BO3/1yXa

24

[TpunIMIIBI paOOTHI TEMIOBBIX
neurateneit. [laposas TypOuHa.
JIBuraTens BHyTPEHHErO CTOPAHMS

25

26

KIIJI TerioBoro aBuratess.
TennoBble ABUTATENH U 3aIIUTA
OKpYKaroIIei cpebl

3aKOH COXpaHEHHUs U MPEBPALICHUS
SHEPTHH B TEIIOBBIX MPOIleccax

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[TonroroBka K KOHTPOIBHOU paboTe
1o Teme "TernsoBble ABICHUS.
M3MeHeHue arperaTHbIX COCTOSHUN
BemecTa"

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

28

Konrponsnas pabota o teme
"TeruioBrle aBicHUA. U3MeHeHNE
arperaTHbIX COCTOSIHMI BemecTna'

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Tei. JBa pona
INMEKTPUICCKUX 3aPSIOB

30

VYpok-uccnenoBanue "IneKTpU3anusa
TeJ UHAYKIHUEH U pu
COTNPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTBue 3apsyKeHHBIX TEII.

bubmuorexa [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarmpsxeHHOCTB 3JIEKTPUYECKOTO bubnnorexa [IOK
nosst. [IpuHnun cynepno3unuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX MOJIEH
Hocurenu anexTpuueckux 3apsiioB.
33 DnemeHTapHbli 3apsn. CTpoeHne
aToMa
34 [IpOoBOIHMKY U IUBJIEKTPUKHU. 3aKOH bubnmnoreka [JOK
COXPAHEHUS JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUe bu6muoteka LIOK
CBOMCTB JJIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymectBoBaHus. Mcrounnku bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleicTBHSI STEKTPHUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlerictBue
38 AJIEKTPHUYECKOTO TOJIST Ha TIPOBOTHUKH 1
U JUAJIEKTPUKHU"
39 DIIEKTPUYECKHI TOK B METAJLJIaX, bubnuorexa [JOK
JKUJIKOCTIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JJaboparopHnas pabota
bu6nunorexa [IOK
41 "U3mepenue u peryaupoBaHUE CUITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUIECKOE HaIPSHKEHHE.
BoasT™metp. JIaGopatopnas pabora

bubmuorexa [IOK

42 "M3MepeHue 1 peryinpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHus"

43 CornpoTuBiieHHE POBOIHUKA. bubnuorexa [IOK
VY enbHOe CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuoreka [IOK
MIPOBOJHHUKA OT €0 JJIMHBI, IJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeYeHUs U MaTepuraia”
3aBHCUMOCTB CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ffOaa44a

Lenu
JlaboparopHas paboTa
"HcceqoBanne 3aBUCUMOCTH CHUITBI

46 TOKA, UIYILEro Yepe3 pe3ucTop, oT 1 bubamorexa [HOK

https://m.edsoo.ru/ff0aa04e

COINPOTHUBIIEHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U MapasieaIbHOE
COCIIMTHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka

48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnunorexa [IOK
MOCJIEOBATENFHOM COEJIMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas pabota "TIpoBepka

49 IIpaBUjIa JJIs CUIIbI TOKA IIpU 1 bubmunorexa [IOK

napajieIbHOM COeIMHEHUH
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aad1e

Pemenne 3a71a4 Ha IPUMEHCHUC

bub6mmoreka [IOK

50 3akoHa OMa U1 pasIudHOro
UL P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS IPOBOJHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubmuorexka [IOK
ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopaTopHas pabota "Onpenenenue
52 a601l*)1)1 5 liaomfll)ocm DJIEK pnqecxoro Bubmrorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUUecKue e U MoTpeOuTenu
53 DJIEKTPUUECKOM DHEPTUU B OBIT Brbmorexa LOK
™ p Y https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka K KOHTPOIBHOU paboTe
110 TeMe "DJIEKTPUYECKHUE 3apsI/ibl.
54 3apspoKeHHBIE TENA U X Bubmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTeus. [1oCTOSIHHBIN
AIEKTPUYECCKUN TOK"
KonTponbhas pabora o Teme
"DNEeKTpPUUECKHE 3apSabL.
55 3a ;{}Kerl){HLIe Tela I/IpI/IX bubmorexa HOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoeiicTeus. [1oCTOSIHHBIN
AIEKTPUIYECKUNA TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aUMOJEHCTBHE
VYpok-uccnenosanue "Uzyuenue bub6nmoreka [IOK
57 N "
MOJIEH IIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarxutHoe nojie. MarHuTHoe I10J1e
bu6nunorexa [IOK
58 3eMIIM U €ro 3HadeHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MarauTHoe 1mose
AJIEKTPUYECKOr0 TOKa MarHutHoe
0JI€ KaTYIIKH C TOKOM

bub6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHre JIeKTPOMAarHUTOB B
texHuke. JlabopaTtopHas pabota
"N3y4yeHune 1eicTBUSI MarHUTHOTO
TOJIsI Ha MPOBOJAHUK C TOKOM"

0.5

bu6mmoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpOoABUTaTENb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JIEKTPOABUraTeNieil B TEXHHYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHCcTpynpoBaHue 1 U3ydeHHE
paboThI a1eKTpoABUTaTENs"

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

62

OnbiTel @apajes. 3akoH
3JIEKTPOMArHUTHOW UHIYKITUH.
IIpaBuno Jlenna

63

OnextporeHepaTtop. Criocoob!
MOJTy4EeHHUS AIIEKTPUUECKOW IHEPTUU.
DNeKTPOCTaHIIMN Ha BO30OHOBIISIEMBIX
UCTOYHUKAX dHEPTUn

64

[lonroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIIEKTPUYECKUE U
MariuTHbIE IBICHUS"

65

KonTponbhas pabora o teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
sIBIeHUS"

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

66

PeseprHbIit ypok. Paborta ¢ Tekctamu
o teMme "TennoBole aBaeHus"

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



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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Peseprublii ypok. PaGora ¢ Tekctamu

N bubmuorexa [JOK
7 "T1 1
6 Ho Teme OCTUOHHH'I"IH https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
1o reme "MarHuTHsble siBiIeHUS"
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO YACOB IIO 68 145

[NPOI'PAMME



https://m.edsoo.ru/ff0acdc6

9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue u3yveHus oBpazoBaTeIbHEIe
padoTbI padoThI
pecypchbl

1 MexaHndecKkoe IBHKSHUE. 1
MarepuanbHasi TOuka 03.09.2024

5 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTrO IBUKEHUS 05.09.2024 = https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEHOE 1 bu6nmoreka [IOK
NBIDKEHNE 06.09.2024  https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE psAMOIMHENHOE

4 nBukeHue. CpeHss U MTHOBEHHAs 1 10.09.2024
CKOPOCTh

5 [IpsimosMHENTHOE PAaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
NBIKEHUE. Y CKOpEHUE 12.09.2024 | https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHS. 1 13.09.2024
I'paduk ckopoctu
JlabopaTopHas padora Nel

7 "OnpenesieHue yCKOPeHUs TeJia NPHU 1 1 bubnuorexa [JOK
PABHOYCKOPEHHOM JIBHKEHUH 1O 17.09.2024 = https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 1JIocKocTH"

8 CBoOonmHoe magenne tei. OnbITH 1
lanunes 19.09.2024

9 PaBHOMeEpHOE ABMMXKEHUE TTIO 1 bu6mmoreka [JOK
okpykHocTH. [lepuos u gacrora 20.09.2024 @ https://m.edsoo.ru/ff0ael76



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

oOparenus. JInHeiHas u yriioBas
CKOPOCTH

10 LleHTpOCTpEMUTETBHOE YCKOPSHHE 94.09.2024
11 Ilepsrrit 3akon HeroTona. Bextop bubmuorexa [IOK
CHJTBI 26.09.2024 @ https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHa. bu6nuoreka [IOK
PaBHonelicTByIOIIAsA cuiia 27.09.2024 | https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HeroToHa. bu6mmoreka [JOK
Cymnepro3uius Cr 01.10.2024 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bu6mmoreka [IOK
3akoHOB HbioTOHA 03.10.2024 | https://m.edsoo.ru/ff0aeb6c
1> G ynpyrocti. 3axow I'yka 04.10.2024 ]:'[I;Ir?sﬂll;lr(r)f:é(si(])l :3}1<:f0aeca2
16 Pemenue 3amau mo reme «Cuita
YOPYTOCTH 08.10.2024
17| Onmnerenme meormoern buorera LOK
10.10.2024 | https://m.edsoo.ru/ffOaee28
NPYKAHBD
bubmuotexa [JOK
18 Cuna Tpetis 11.10.2024 https://m.edso;.I ru/ff0af738
19 Pemrenne 3agau mo reme «Cuna bubmuorexa [IOK
TPEHUSI» 15.10.2024 | https://m.edsoo.ru/ff0afa26
20| "Ompesenone reviprmments Batmaonera LIOK
" 17.10.2024 | https://m.edsoo.ru/ffOaf8be
TPEHHSI CKOJIbKEeHU s
1 Pemenue 3ana4 1mo Teme "3aKOHBI bu6mmoreka [IOK
Hrrotona. Cuna ynpyroctu. Cuna 18.10.2024 = https://m.edsoo.ru/ffOafb8e
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https://m.edsoo.ru/ff0ae72a
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TpeHus"

Cuna TSHKeCTH U 3aKOH BCCMHUPHOTO

22 TATOTEHHS. Y CKOpEHHE CBOOOIHOTO bubmmorexa HOK
' P A 22.10.2024 | https://m.edsoo.ru/ff0af044
MMaJeHUs
Ypok-kondpepenuus " IBukenune
23 TeJ BOKPYT TPABUTALIMOHHOT 0
neHTpa (CoHeyHasi cucTema). 24.10.2024
I'anaxkrtukn"
Pemenue 3amau no teme "Cuia
24 TSDKECTH U 3aKOH BCEMUPHOT'O bubmorexa LHOK
" P 25.10.2024 | https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBas kocMHu4ecKas CKOPOCTb. bu6nmorexa [IOK
HesecoMocTs u neperpysku 07.11.2024 | https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOM TOUKH.
AOCOIIIOTHO TBEPJI0E TEIIO.
26 PaBHoBecue TBEpI0TO TENIA C bubmmorexa [IOK
.. o PA 08.11.2024 | https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpAICHHUS.
MowmenT cuinsl. LleHTp TsxecTu
PaBHOBeCcHEe MaTepHaIbHOM TOYKH.
AOCOIOTHO TBEPIOE TEIIO.
27 P g
aBHOBefI/IC TEGpILOFO Tena ¢ 12.11.2024
3aKpeTIEHHOW OChIO BpAIIICHHUS.
MowmenT cuibl. LleHTp TshkecTn
)8 Pemenue 3agau mo reme "MoMeHT bubmuorexa [JOK
cunbl. LenTp Tsoxectn" 14.11.2024 = https://m.edsoo.ru/ffOb02b4
[TonroroBka K KOHTPOIBHOU paboTe
29 o TeMe "MexaHn4YecKoe JBIKEHIE bubmmorexa [JOK
A ' 15.11.2024 = https://m.edsoo.ru/ff0b0408

Bzaumopelictue Ten"



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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Koumponvnas paooma Nel no meme

but6mmoreka [IOK

44
30 MexanuquKoe dsudicente. 19.11.2024 | https://m.edsoo.ru/ffOb06ec
B3zaumooeiicmeue men'"
Nmnynec Tena. UMnynsc cuiel. 3aKoH
31 COXpaHEHUs UMITyJIbca. YIIPYroe u bubmorera [JOK
P e STPYE 21.11.2024  https://m.edsoo.ru/ffob07fa
HEYIpyroe B3auMoICHCTBIE
32 Pemenue 3agau mo teme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMITyJbca" 22.11.2024 | https://m.edsoo.ru/ffOb096¢c
VYpoxk-koH(pepeHuus "PeakTuBHOE
33
JBHKCHHE B TIPUPOJIC U TEXHUKE" 26.11.2024
but6mmoreka [JOK
34 Mexaririecicas paboTa i MOLIHOCT 28.11.2024 | https://m.edsoo.ru/ff0b0a84
35 PabGota cuibl TSHKECTH, CHITBI Bbu6moreka [JOK
YOPYTOCTH U CHUJIBI TPEHUS 29.11.2024 | https://m.edsoo.ru/ff0b0db8
JlabopaTopnas padora Ne4
«Omnpenesienue padoTbl CHJIbI
36 TPeHHsI IPH PABHOMEPHOM 03.12.2024
JABUKEHUH TeJia 1Mo
TOPU30HTAJIBLHOI MOBEPXHOCTHY
37 CBs13b 3HEPrUM U PabOTHI.
[loTenuumanbHas SHEPTHs 05.12.2024
38 Kunernueckas sueprus. Teopema o bubmuorexa [IOK
KHHETUICCKOW YHEPTUU 06.12.2024 | https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B
MEXaHHUKE 10.12.2024
JlaboparopHasi padora NeS
40 «H3 EeZuEI;a:l«fHa c(T)x aHeHUs bubmmorexa LIOK
Y P 12.12.2024  https://m.edsoo.ru/ffob12fe

IHEPrUumn»



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

KomnebarenpHoe ABHKEHUE U €T0
XapaKTEPUCTUKU

13.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aTyxarolue KojaeoaHusl.
Beinyxnennslie koneOanus. Pezonanc

17.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MarteMaTuyeckuil 1 Npy>KUHHBIN
MasiTHUKU

19.12.2024

44

Ypok-ucciaenoBanue «3aBUHCHIMOCTb
NMepuoaa KoJIeOAHU OT KeCTKOCTH
NPYKHHBI M MACChI TPY3a»

20.12.2024

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

45

[IpeBpaiienue sHepruu npu
MEXaHNYECKNX KOJIeOaHMUIX

24.12.2024

46

JlabopaTopHas padora Ne6
«OnpenesieHne 4acTOThI M NepuoAa
KOJIe0aHM il MIPYKUHHOI'O
MASTHUKA)

26.12.2024

Bbu6moreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTopHas padora Ne7
«IIpoBepka He3aBUCUMOCTH
nepuoaa KoJieOGaHuii rpysa,
MOJABEIIEHHOT0 K HUTH, OT MacChl
rpysa»

27.12.2024

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

48

Mexaunueckue BojHbL. CBOWCTBA
MeXaHU4YeCKuX BOJIH. [IpogonbHbIE 1
TOTEPEYHBIE BOJTHBI

09.01.2025

bu6mmoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus "Mexanndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckre BOJIHBI"

10.01.2025

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

14.01.2025



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

o1

Ypok-uccaenosanue "Hadaonenue
3aBMCHUMOCTH BbICOTHI 3BYKAa OT
4acToThI"

16.01.2025

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKycTHYECKUI pe30HaHC

17.01.2025

53

Ypok-koHbpepeHius "YIbTpa3ByK U
MHQPa3BYK B IPUPOJIC U TEXHUKE"

21.01.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[TonroroBka K KOHTPOIBHOU paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KojieOaHus U BOJIHBL"

23.01.2025

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

55

Konmponvnaa paboma Ne2 no meme
""3akonvt coxpanenus.
Mexanuueckue konebanus u onwt"”’

24.01.2025

56

DNEKTPOMarHuTHOE IOJIE.
DIIeKTPOMarHUTHBIE BOJIHBI

28.01.2025

bu6moreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

30.01.2025

58

Ypok-kondepenuus "kana
3JIEKTPOMATHUTHBIX BOJIH.
Hcnoab3oBanue
3JIEKTPOMATHUTHBIX BOJIH ISt
coTOBOIi cBA3K"

31.01.2025

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

59

Ypoxk-uccienopanue "Uzyuenue
CBOHCTB 3J1€eKTPOMATHUTHBIX BOJIH €
NMOMOIIbI0O MOOWJIBHOTO TeJiedona'

04.02.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3ama4d Ha OIIPEACIICHUC
HYaCTOTHhI U AJIMHBI BHCKT‘pOMarHHTHOﬁ
BOJIHBI

06.02.2025



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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DneKkTpoMarHuTHas MpUpoia CBETa.

61 CxopocTh cBeTa. BotHOBBIC CBOMICTBA bubmorera [JOK
P ' 07.02.2025 | https://m.edso0.ru/Ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHUE CBETA. 3aTMCHUS bubmorera [JOK
pactpocip ' 11.02.2025 | https://m.eds00.ru/ff0b3658
Comuua u JIyHsl
3aKOH OTpa)K€HUsI CBETA. 3epKaja.
63 Pemenue 3a1a4 Ha IpUMEHEHUE bubmmorexa [IOK
8 P 13.02.2025 @ https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKECHHSI CBETa
64 [Ipenomnenue cera. 3akoH bu6nmoreka [IOK
MPEJIOMJICHHUS CBETA 14.02.2025 @ https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKECHUE
65 ceera. Mcrnosbp30oBaHue MOJIHOTO bu6muoreka [IOK
BHYTPEHHETO OTPAKEHUS B 18.02.2025 |  https://m.edsoo.ru/ffOb3c5c
ONTHYECKUX CBETOBOIAX
JlabopaTopnas padora Ne§
"HUccaenoBanne 3aBUCHMOCTH yIJjia
66
NpeToMJIeHHs CBETOBOI0 JIy4a OT 90.02.2025
yIJjia najeHusi Ha rpaHuie "Bo3ayX-
creko'"
Ypoxk-koHpepenmus "Micnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS 21.02.2025
CBSI3b"
but6mmoreka [JOK
68 JlaH3L ONTHHCCKAsT CHITa THH3bI 25.02.2025 | https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHune n300pakeHUI B JIMH3aX bubmorexa OK
P P 27.02.2025 | https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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JlabopaTopnasi pa6ora Ne9
"OnpenesieHue (POKyCHOTO

bubmuorexa [JOK

70 PACCTOSIHUS M ONITHYECKON CHIIBI 28.02.2025 | https://m.edsoo.ru/ff0b4206
coduparomei JuH3bI"

71 Ypok-koHpepeHmus "OnTuueckue bu6mmoreka [JOK
JUH30BBIE TPUOOPHI" 04.03.2025 | https://m.edsoo.ru/ffOcOa7e

79 I'na3 xak onTuyeckas cucrema. bubmuorexa [JOK
3peHue 06.03.2025 | https://m.edsoo.ru/ff0b4684

73 VYpoxk-koubepenmus "JledexTs
3penus. Kak coxpanuts 3penue" 07.03.2025
PasnoxxeHue 6e5oro cBeTa B CIIEKTP.

74 OmnbiTel HetoToHa. CrioxeHue bubmuorexa [JOK
CIEKTPAJIbHBIX IBETOB. Jlucnepcus 11.03.2025 |  https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTopnas padora Nel(

"OnBITHI 110 Pa3J10KEHHUI0 0€JI0T0

75 CBETa B CNIEKTP U BOCIIPUATHIO bu6mmoreka [IOK
BeTAa MpeaAMeTOB NMPH UX 13.03.2025 @ https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IeHUH Yepe3 I[BEeTOBbIe
puabTpHI"

Ypok-npaktukym "BonHoBbIe

76 CBOICTBA CBeTa: TUCIEPCHS, 14.03.2025
uHTepdepeHnus u Audpaxuus’

77 Omneitel Pe3epdopaa u mianerapHas bu6mmoreka [IOK
MOJIENIb aTOMa 18.03.2025 |  https://m.edsoo.ru/ff0c12a8

78 Iloctynatel bopa. Moaens aroma
bopa 20.03.2025

79 Hcnyckanue 1 norjiouieHue cBeTa bu6mmoreka [IOK



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

aromoM. KBantel. JIuneiiyatsie 21.03.2025 | https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypoxk-npaktukym ""Hadmonenne bu6muoreka [IOK
CIIEKTPOB ucnyckaHus' 03.04.2025 | https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI bubmorexa [OK
04.04.2025 | https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sijipa. Hykionnas bu6mmoreka [IOK
MOJ€ENb 08.04.2025 | https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE IpEBpaLICHUS. bu6mmoreka [JOK
H3otombl 10.04.2025 | https://m.edsoo.ru/ffOclald
84 Pemenue 3anau 1o teme: bubmuotexa [JOK
"PanunoakTuBHBIC peBpalieHus" 11.04.2025 | https://m.edsoo.ru/ff0clb4a
85 [lepuox momypacmaia 15.04.2025
VYpoxk-kordepennus "PagroakTHBHBIC
86 I/I3IJ)1yquI/I;(1b Bpnpnpoz[e, MEJIMIINHE, bubmorexa HOK
" 17.04.2025 | https://m.edsoo.ru/ff0c2126
TEXHUKE
S nepHblie peakuuu. 3aKOHBI
87 C(;Z[X}ZI))aHeHESI 3apsAI0BOTO U MAaCCOBOTO bubmmorexa LIOK
18.04.2025 @ https://m.edsoo.ru/ffOc1c58
qucen
88 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b bu6mmoreka [JOK
MaccChl U DHEPTUU 22.04.2025 | https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau mo reme "SnepHeie
peakiun" 24.04.2025
90 Peakuuu cunTtesa u neneHus saep. bubnuotexa [JOK
Hcrounnku sHeprun CosHIA U 3BE3T 25.04.2025 | https://m.edsoo.ru/ff0c1e88
o1 VYpok-koHbpepenuus "SAnepras
sHepreTuka. JlelcTBus 29.04.2025
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PaaMOaKTUBHBIX U3TyYEHUHN Ha )KUBBIE
OpraHu3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.

but6mmoreka [IOK

92
DIEeKTPOMAarHUTHBIE BOJIHBI. 06.05.2025 | https://m.edsoo.ru/ff0c223e
KBanToBEIC siBICcHUS"
Konmpononaa pavoma Ne3 no meme
93 "Inexmpomaznummnoe noJie.
InekmpomazHumHble 80IHbL. 13.05.2025
Keanmoeguie aenenusn'
[ToBTOpenue, o600IIEHNE.
94 JlabopaTopHbie pabOTHI IO KypC bubmorera [IOK
P pv P ey 15.05.2025 | https://m.edsoo.ru/ff0c245a
"B3auMonencTBue Tea"
[ToBTOpenue, 0606meHue. Pemenue
95 ACUYETHBIX M Ka4eCTBEHHBIX 3a/1a4 I10 bubmorera [JOK
P " " 8 16.05.2025 = https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoLECCH
IToBTOopenue, o6o0menue. Pemenne
96 ACYETHBIX U KAYCCTBEHHBIX 3a7a4 10 bubmorera [JOK
P 8 . 16.05.2025 @ https://m.edsoo.ru/ff0c2a22
teme "KII/] TermnoBeIx aBuratesnci'
[ToBTopenue, o6o0meHne. Pemenne
97 ACUYCTHBIX M KaUeCTBEHHBIX 3a/1a4 I10 bubmorexa [IOK
P " il 20.05.2025 | https://m.edsoo.ru/ff0c2b30
teMe "KII/] anekTpoycTaHOBOK
[ToBTOpEeHmE, 0600IIEHNE.
98 JlaGopaTtopHbie pabOTHI IO KypC bubmorera [JOK
" PATOPHKIE P " ey 20.05.2025 | https://m.edsoo.ru/ff0c2c52
CBeTOBEIC SIBICHHS
IToBTopenue, o6o0menHue. Pabora ¢
99 TEKCTAaMM 110 TeMe "3aKOHBI bubmorexa LHOK
22.05.2025 | https://m.edsoo.ru/ffOc2d6a

COXpaHEHHUs B MeXaHUKeE"



https://m.edsoo.ru/ff0c223e
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[ToBTOpenue, 0600meHne. PaboTta ¢
100 tekctamu 1o teMe "Kosebanusa u
BOJIHEI"

22.05.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

IToBTopenue, o6o0menue. Padora ¢
101 TeKkcTaMu 110 TeMe "CBETOBLIE
SIBJIEHUS"

23.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3044

[ToBropenue, o6o6menue. Padora ¢
102 TekcTamu 110 Teme "KBanrosas u

sanepHas pusuka'

23.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

27



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka: 9-i kiacc: 6a30BbIN YPOBEHb: yueOHUK, / kiacc/ [lepoimkun V.M.,

WBanoB A.U., AkimonepHoe o6mectBo «M3narenscTBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

1. A.E. Mapon, E.A. Mapon. Jlunaktuueckue marepuainbl K yueOHuky U.M.
[Ieppiknna, A.W. MBanosa.

2. A.O. Yepnukona, C.H. I'nanenkoBa, B.B. KyapsBues. Meroauueckoe
nocobue k yueOnuky .M. Ileprimkuna, A.W. MBanosa.

3. A.E. Mapon, E.A. MapoHn, C.B. Ilo3oiickuii. COOpHUK BOIIPOCOB U 3aj1ay K

yueOHuky .M. Ilepsimikuna, A.W. BaHoBa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru






