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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qusuke 0a30BOr0 YpOBHSI Ha YpPOBHE CpEeAHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON mporpammsbl, mnpeactaBieHHbXx B OI'OC
COO, a Takxke c yd€toM (enepaibHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHLIETIIIUM TIpenoiaBanus yuyeOHoro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoi denepanuu, peANTU3YIOIIUX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

ConmepxaHne mporpaMmbl 1O (pU3MKE HampaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuatomuxcs 10—11 kmaccoB npu 00yueHUH
ux Qu3nke Ha 0a30BOM yYpOBHE Ha OCHOBE CHUCTEMHO-ACSTEIbHOCTHOTO MOAXO/a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusamM OI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPeIMETHBIM pe3yJibTaTaM 0O0y4YeHHs, a TaKxKe
YUUTHIBAET HEOOXOJUMOCTh pEANTU3aUUU MEKIPEAMETHBIX CBSI3eld (PU3UKHU C
€CTECTBEHHO-HAYYHBIMH Y4YE€OHBIMH IIpeIMETaMU. B Hel onpenesnstoTcsi OCHOBHbBIE
1IN U3y4eHUs! (PU3UKH Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIE, MeETaIlpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUJJAHUPYEMBIE PE3YJITATHl OCBOCHMSI Kypca (pu3nuKku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO F0JIaM 00yUYEHUS;

e coJepikaHue yueOHoro npeamera « Pu3nka» 1o rogam 00y4eHuUs.

du3rka Kak Hayka o HauOosiee OOIMX 3aKOHAX MPUPOJbBI, BBICTYIAs B
KauecTBe y4eOHOIo MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaroniemM Mupe. IIIKoabHbIN Kypc (U3UKH — CHCTEMOOOPAa3yIOIIHiA
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢buzmyeckoir reorpadueit u actpoHomuein. lcnonp3oBaHME W AKTUBHOE
npUMeHeHue (U3MYECKUX 3HAHMM  ONpedeNnsieT Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B chepe FIHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
NOJIYYEHHUS] HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMM M Ipyrux. M3yuenue
(u3MKK BHOCUT OCHOBHOM BKJ1aJl B JOPMUPOBAHUE €CTECTBEHHO-HAYUHOI KapTUHBI
Mupa oOydyaromuxcsi, B (QOpMHUpOBAaHUE YMEHUN TPUMEHSTh HAyYHBIA METOJ
MO3HAHUS MPU BBIMOJHEHUU UMU YUYEOHBIX UCCIIEI0BAHU.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpEeIHET0 001Iero 00pa3oBaHusl MOJ0KEH
pAI UAeH, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypeC SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Hoesn eenepanusayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (QU3HKU
oOBeUHEH BOKPYr (u3MuecKux Teopuil. Benmymmm B Kypce sBiIsieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanusamus mpesronaracT HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
(bu3MKY ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMHU MPoOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc dbusuku npesamonaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX TMPUIIOKEHUU M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs MOCPEICTBOM BBEACHHS 3JEMEHTOB
COJIEp)KaHMs, TOCBSIIEHHBIX SKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakkKe O0OCYXKICHUA
po6JieM palMOHAIBHOTO MPUPOAOIIOJIB30BAHUS U 3KOJIOTHYECKON 0€30M1aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (PU3MKM Ha YPOBHE CpPEIHEr0 OOLIETro
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu ((popmMupoBaHHE MPEACTABICHHA O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOU TEOPUH, POJIM (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX NPEJCTABICHUSAX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONUCAHMSI €CTECTBEHHO-HAYUHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO- e TeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKHM peau3yeTcsl MPEexae
BCEro 3a CYET OpraHU3alUH HKCIEPUMEHTATBHOU ACSITENIBHOCTU OOYYarOIIUXCH.
J11st 6a30BOr0 ypoBHA Kypca (PU3HKHU — 3TO UCIOJIb30BAaHUE CUCTEMBI (DPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IPOrpamMme
no (usuke OObEIMHEHBI B OOIIMM CIUCOK YYEHUYECKHX MPAKTUYECKUX PaldoT.
Boigenenre B yKa3aHHOM IIepedHe J1abopaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMu 00pa30BaTeIbHOTO Ipolecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBaHUS M OCHauleHus kaObunera Qusuku. Ilpu
3TOM OO0ECHeunBaeTCs OBJAJACHHE OOYYaAlOUIMMHUCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE H3MEPEHHUs, HMCCIEIOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAaHOBKY OIBITOB 10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bosbiioe BHUMaHUE yIENSETCsl PEIICHUIO pACUETHBIX U KAUECTBEHHBIX 3a/1ay.
[Tpu 3TOM AJIs pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a7aui C IBHO 3a/IaHHOM
¢u3nyecKoil MOJeNbl0, TMO3BOJISIIOIIME MPUMEHSITh H3yYEHHBbIE 3aKOHBI |
3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, Tak U WHTETpUpPYS 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha
OoOBsICHEHHE TpOTEeKaHUsl (U3MYECKUX SBJICHUM U MPOLECCOB B OKPYKAIOIIEH
KU3HH, TpeOyronue BbIOOpa (PU3WYECKON MOJEIN [JIsi CHUTyallud MPAKTUKO-
OPUEHTHPOBAHHOIO XapaKTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUIECKOMY
o0ecnieyeHn0 y4eOHOro mpolecca 0a30Bbl ypOBEHb Kypca (PU3MKM HAa YPOBHE
CpeqHero oomero o0pa3oBaHUsA JOKEH M3y4yaTbCsl B YCIOBUSX IPEIMETHOTO
KabuHeTa (U3MKM WM B YCIOBUSAX HMHTETPUPOBAHHOIO KaOWHETa NpPEeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kaOunere Gu3MKu TOMKHO OBITH HEOOXOIUMOE
nabopatopHOoe 00O0pYAOBaHUE JJiA BBINOJHEHUS YKa3aHHBIX B IPOTpaMMme IO
(u3MKe yUEHUYECKUX MTPAKTUUECKUX pabOT U IEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMOHCTpallMOHHOE  000pyJI0oBaHHE (OPMUPYETCSI B COOTBETCTBUU €
OPUHLIAIIOM MHUHUMAJIBbHOM JOCTAaTOYHOCTM U 00€CHeuYMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3MKe KIIOUEBBIX JEMOHCTpAlUi IS
UCCIICIOBAaHMUSI ~ M3Yy4YaeMbIX  SIBJCHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 000OpyAOBaHHE [JIsl YUYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMILICKTHI
7a00paToOpHOTO O0OPY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUHl.

OCHOBHBIMU LIETISIMU M3y4eHUs! GU3HUKH B 00111eM 00pa30BaHUU SABJISIOTCS:

e (opMHpOBaHME HHTEpeca M CTPEMJICHUS OOYyYaroIMXCi K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI 0O HAYYHOM METOJE MO3HAHUS U (GOPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTta U3yueHUs! OCHOB
CTpOCHHMSI MaTepHH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,

e (dopMmupoBaHHE yMEHHMI OOBSICHATH SABICHUS C HUCIHOJIH30BAHUEM
($u3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoOBaHHE MPEACTABICHUN O ponu (PU3MKK AJI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI.

JlocTrxeHne STUX Iene 00ecreunBaeTCsl pelieHneM CIeAyIoNX 3a1ad B

MpoIiecce U3yYeHus Kypca PU3NKU Ha YPOBHE CPeAHEro 00I1Iero o0pa3oBaHus:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00X PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJCKYISIpHYI0 (U3UKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(DU3HUKY;

e (dopMupoBaHWE yMEHHMI TPUMEHATH TEOPETHUECKUE 3HAHUSA IS
OOBsICHEHHsI (PU3MYECKUX SBJICHWA B TPUPOAE € JUISI TPUHITHS
IIPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOU KU3HU,



e OCBOCHHE CHOCOOOB pEIICHUS Ppa3IUYHBIX 3aJad C SBHO 3aJaHHON
Gu3MYECKO MOMENBIO, 3aJad, MOAPA3yMEBAIONINX CaMOCTOSTEIBHOE
co3manue GU3NYECKON MOICINH, aIeKBAaTHON YCIOBHSM 3a/1a4H;

e TIOHMMaHHE (U3NYECKUX OCHOB M TMPHUHIIMIIOB JCUCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHYECKUX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAJIM3a W HHTEpIpETaluud HHPOpMaIuH,
OTIpE/IeTICHUS TOCTOBEPHOCTH TOJTYYSHHOTO Pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JI Pa3BUTHS YMEHHH MPOCKTHO-HUCCIIEI0BATEILCKOH,
TBOPUYECKOH IeATEITHHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOILEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemelii B mporpaMMe 1O (PU3HKE TMEpeuYeHb Ja0OpaTOPHBIX U
IPAKTUYECKUX paboT SBISIETCS PEKOMEHJOBaHHBIM, YUMTEIb [ElaeT BBIOOD
NPOBEJCHUS JTa0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIAMBUAYATbHBIX
0COOEHHOCTEN 00yYarOIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOTO MIO3HAHMS

®usuka — Hayka O npupozac. HaydHble METOABl MO3HAHUSA OKPYXKAIOIIETO
Mupa. PoJib 3KkCriepuMeHTa U TEOPUH B IPOLECCE MMO3HAHUS IPUPObI. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (uU3NYECKUX SIBJICHMA M mpolieccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUM. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAyYHOW KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTb) U
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CnoxeHue nepeMeeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsAMOJIMHEHHOE nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUs, MYTHU ¢ TNEPEMEIICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHoe nageHue. Y CKopeHue cBoOOHOTO TaeHHUS.

KpuBonuHeniHoe aBuxeHue. /[BukeHne MaTepuaibHOM TOUKHU IO OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAs CKOPOCTb.
[lepuon u yactora obpaiienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W TPAKTUUECKOE TMPUMEHEHUE: CIHUJIOMETP,
JIBI>KCHUE CHAPSIOB, IIEMTHBIC U PeMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUETA, WIUTIOCTPALIUS KHHEMAaTHYECKHX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Tes B BO3yXe U B pa3pekeHHOM ITPOCTPAHCTRE.

HaOmronenue nBMKeHUs Tea, OPOIIEHHOrO MO YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO TafCHUSI.

Hanpagiienue CKopoCcTH npu ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXIY IIyTAMH, MPOWIEHHBIMHA TEIOM 3a
MIOCJICIOBATEIBHBIC PABHBIE NIPOMEXKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne IBUKEHUS [IApUKa B BA3KOU KUJKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOrO0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeid  3akoH  HbroToHa.
NHepunaibHbIe CHCTEMBI OTCUYETA.

Macca tena. Cuia. [punuun cynepno3unuu cui. Bropoii 3akon Herotona st
MaTepuabHOW TOUYKU. TpeTuii 3akoH HbroTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU IBMXKEHUU TEJIA B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cuibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHH4eckrue YCTpOWCTBA W MPAKTUUECKOE NPUMEHEHHE: MNOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CuiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKEHMUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHue ABMxeHUs OpycKa M0 HAaKJIOHHOM MJIOCKOCTH.



HccnepoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B NPYKUHE U
pe3rHOBOM 00pas3iie, OT uxX JAehopMariyi.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpAILICHUA.

Tema 3. 3axkouvt coxpanenusn 6 mexanuke

NMnynse MartepuaibHOM TOYKH (T€na), CUCTEMbl MaTepPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAHEHUsSI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

PabGora cuiibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHepruss MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas DHEPIUsl. [ToreHunanbHas SHEPrus YOpyro
nedopMupoBaHHoOi npykuHbl. [loTeHIIMaNbHAS SHEPTHs Tena BOJIU3U TOBEPXHOCTH
3eMJIH.

[loTeHUMAIbHBIE W HEMNOTCHUHAIbHBIE  CHIIBI. CBsi3p  paboOTHI
HEIMOTEHIUAIIbHBIX CUJI C U3MEHEHHEM MEXAaHUYECKOW SHEPTUH CUCTEMBI TEJl. 3aKOH
COXPAaHEHHUsI MEXaHUYECKOU YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHndeckre yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHECHUE: BOJOMET, KONED,
MPY>KUHHBIN NUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTEHIIUATBLHOM SHEPTUN B KWHETUYECKYIO M 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OAMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOTHl CHJIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJieky/asipaas ¢pu3nka ¥ TepMOIMHAMHUKA
Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOI meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBWKECHHS U
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJEIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MoJeiel. Macca u
pa3mepsl Mosieky. KonnyectBo BemectBa. [loctosiHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeasibHOoro raza. (OCHOBHOE YypaBHEHUE  MOJEKYISPHO-
KMHETHYECKOW TEOpUH HJealbHOro Traza. AOCONIOTHas Temreparypa Kak Mmepa
CpeIHEN KWHETHMYECKOM SHEPrMy TEIUJIOBOTO JBWXKEHHsS dvactul raza. [llkana
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akon JlanbToHa. M3omporiecchl B UAEaIbHOM Ta3e C MOCTOSIHHBIM KOJWYECTBOM
BemlecTBa. [ paduueckoe mpencTaBiIeHHE H30MPOILIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OnwITHI, JOKA3BIBAIOIINE THUCKPETHOE CTPOCHHE BEIIecTBa, GoTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

OneIThl 10 MU PY3UN KUAKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogenb, WILTIOCTpUpYIOIIasl IPUPOY AABJICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS UICAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY MTapaMEeTPaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoauHamMuueckass cucTeMa. BHYTpeHHsAs dHEprus TEPMOAMHAMUYECKOU
CUCTEMBbI U cIOCOObI €€ n3MeHeHus. KonudecTBo TerioThl U paboTta. BHyTpeHH s
SHEpPrusi  OJHOATOMHOIO  MJAEAaJbHOrO  rasza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3Iy4eHUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KosnnuecTBO TEIIOTH NpH TEIIONEPEaAYeE.

[lonsitue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOAMHAMHKHU.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoleccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoaunHamMuku. HeoOpaTuMocTs po1ieccoB B IPUPOJIE.

TennoBble  mammHbl.  [IpuHIUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIILMH.
[IpeobpazoBanusi PHEPrUM B TEIUIOBBIX MamnMHax. KoadduumeHT mone3Horo
nericTBus TeruioBod MammHbl. [{ukn KapHo M ero ko3g@UIHMEHT IOJIE3HOTO
JENUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHE: JIBUTaTelNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCUCTBHEM CXATOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

N3mMeHeHre BHYTPEHHEW 3HEpruu (TemrepaTypbl) Tella Mpu Terionepeaaye.

OmnbIT 10 aMabaTHOMY PACIIUPEHHUIO BO3/IyXa (OTBIT C BO3AYITHBIM OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomuwl

N3mepenne yaeabHON TeI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanun eeuecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcamnus. Mcnapenue u kurnenue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3AyXa. HacellleHHBIM mnap. YaenpHas TEmioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JJABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopubie Tena. AHA30TPONHS CBOWMCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpeMeHHblIE Marepuaiibl. llnaBienue u
KpUcTayuM3anus. Y aelbHas Tersiora rmiaasieHus. Cyonumanms.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuyeckne yCTpONCTBA M NPAKTHUUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU TMOIYUYECHHUS] COBPEMEHHBIX MaTEpHUaJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoMCTBa HACBILIECHHBIX MapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEpPEHHUS BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepenre 0OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Pa3nen 4. DinekTpoaHAMHUKA
Tema 1. Inekmpocmamuka
DnekTpu3anus Tenl. DNeKTpudeckuid 3apsi. J{Ba Buia 3JIeKTpUYECKHUX 3apsiI0B.
[IpoBOAHUKHM,  JUPNACKTPUKH UM TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 3eKTpUUeCcKuil 3apsi.
DnekTpudeckoe nosie. Hanpssk€HHOCTh 3ieKTprudecKoro nodis. [Ipunnun



CYyNEpHO3ULIUNA DNEKTPUUYECKUX Tojeil. JInHUKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGoTa cui anekTpoctaTudeckoro noss. [lorenmnuan. PasHocTs moTeHITMaNoB.
[IpOBOJTHUKM W JUANEKTPUKHA B AJIEKTPOCTATUYECKOM Toiie. Juanmekrpuyeckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh IIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3alllUuTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anMoencTBre HANEKTPU30BAHHBIX TEIT.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxu 6 paznuyunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuina Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 115t yuacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y EIBbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBaTenbHOE, MApAIIIEIBHOE, CMEIIIAHHOE COEIMHEHUE POBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
IIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAs CUJIAa U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) aneKTpruueckoi uenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudecKuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHass U MpUMECHasi  MPOBOJUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBogHIKOBEIE TIPUOOPHI.

DONeKTpUYeCcKUuidi TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT AUCCOIMALIUS. DIEKTPOJIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psa. Monuus. [Inazma.

TexHuyeckue yCTPOMCTBA M IMPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETpP, PEOCTAT, HMCTOYHUKH TOKA, OJIEKTPOHAIPEBATEIbHBIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPBI U (POTOPEZUCTOPHI, OTYTIPOBOIHUKOBBIN U0/, TaIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa M HaPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS IUJIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MepeHHne JIEKTPOIABMXKYIIEeH Ccuibl. KopoTkoe 3ambIkaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OHOCTOPOHHSSI TPOBOIUMOCTD THO/IA.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

M3ydeHne cMenaHHOIO COEUHEHNS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CHUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue 3nexTpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHs B 10 kjacce OoCyIIeCTBIISIETCS C
YY4ETOM COIEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMOJOruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbId (haKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pellieHUEe CUCTEMbl YpaBHEHUW, JIMHEWHAs (QyHKIuS,
napa6ona, runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKLNN HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABMKEHUE B KUBOUM mpupone, nuddysus, ocMoc,
TEII000MEH KMBBIX OPraHM3MOB (BH[bI TEILIONEpEaayuu, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs MAcCa, TEINIOBBIE CBOMCTBA TBEPBIX TEN, )KUIKOCTEU U Ia30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTHMYECKAas  AUCCOLMALINS,
raJIbBaHUKA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, IOAIIMIIHUKYU, MCIOJIB30BAHWE 3aKOHA COXpPaHEHMS
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JPYrUE), JABUTATENb BHYTPEHHETO
CTOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAJIOB, B TOM YHUCJIC HAaHOMATEpPUAIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJICHUE 3IIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIACC

Paznen 4. DiekTpoauHAMUKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHL. B3anMo1eMiCTBHE MMOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMA. [[pUHIMTI Cyneprno3ULIMA MAarHUTHBIX MOJIEH.
JIluauu MarHuTHOM WHAYKUMM. KapThHa JWMHUM MarHUTHOM WHIYKIUW TIOJIs
MOCTOSTHHBIX MarHUTOB.

MarautHOe T1OJI€ TPOBOJHMKA C TOKOM. KapThHa JMHHUN WHIYKIUA
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOT0 MPOBOJAHUKA M 3aMKHYTOTI'O KOJBLEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BanmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ Mo1yJIb U HaIllpaBJICHHE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJIeHUE. [|BUKEHUE 3apSKEHHON YaCTULIbI
B OJHOPOJHOM MarHuTHOM IMoJje. PaGota cunbl Jloperma.

SlBnenue oanekTpoMarHuTHOW HMHAYKUMHM. [lOTOK BekTopa MarHuTHOU
MHOYKIAHW. OJIEKTPOABIKYIAS CUlIa HWHAYKOMU. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu dapazes.

BuxpeBoe »aiekTpuyeckoe Tmosie. ODJIEKTPOJBMXKYINAs CUja HHAYKIUUA B
ITPOBOJIHUKE, IBMKYIIEMCS ITOCTYIIATENIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHOyKTUBHOCTh.  SIBJIECHME CaMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOUHTYKIIHH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUraTEllb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHIl, MHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIuHUY MHAYKIIMY MAarHUTHOTO TTOJISL.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOW UHTYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOJBIXKYIIEH CHIIBI MHIYKLUHUUA OT CKOPOCTH MU3MEHEHHS
MarHuTHOTO MOTOKa.

SIBneHne caMOMHYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie padomoi

M3y4yeHne MarHuTHOTO OIS KATYIIKU C TOKOM.

HccnenoBanue NeiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIUU.

Paszgea S. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbIE KOJ1OAHUA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHHYECKHE  KojeOaHUS.
["apmonnueckue kosiebanus. Ilepuon, yacrora, aMIuMTyaa U ¢aza KoyeOaHM.
[Ipy>kMHHBIN MasTHUK. MaTreMaTUYEeCKUN MASTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJIeOATEeIbHOM KOHType. AHAJNOTus MeEXAy MEXaHWYECKUMH WU
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @Popmyna TomcoHa. 3aKOH COXpaHEHHUS
HHEPrUuU B UJCATBHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHy Xk A€HHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYECHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepeaadya U MoTpedICHUE ANEKTPUUECKOM
DHEPrur. DKOJIOTHUECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpodHepruu. KymbpTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU.

TexHH4eCcKrue yCTPOMCTBA M IIPAKTUYECKOE NPHUMEHEHUE: JJIEKTPHUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapameTpoB KoJeOaTelbHONM CHUCTEMBI (MPYKUHHBIM WK
MaTeMaTUYECKHUI MasiTHUK).



Hab6nronenue 3aTyxarmmx KoJaecOaHwmii.

HccnenoBanue cBOMCTB BBIHYXICHHBIX KOJI€OaHUH.

Halnronenue pe3oHanca.

CBoOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) JJIS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHUH PE3UCTOpa, KAaTyLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3JEKTPOonepeaadHn.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

HccnenoBanue 3aBUCMMOCTH MEPHOJAa MAJbIX KOJIeOAaHUM rpy3a HA HUTU OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMEeHHOT0 TOKA B LIETIH U3 MOCIEI0BATEIbHO COSUHEHHBIX
KOH/JIEHCATOpa, KaTYIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMPOMAZHUMHbBLE 60IHb

Mexannueckue BOJHBI, ycioBus pacnpoctpaHeHusa. Ilepuona. CkopocTh
pacrpocTpaHeHuss U JjuHa BOJIHBL. [lomepeuHble W MPOAOJBHBIC BOJIHBI.
HNuTtepdepenius u nu@paknus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuenrtanusa BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUeE, MpesioMIICHUEe, ToJsipu3anus, Audpakius,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€eKTPOMAarHUTHBIX BOJH. [I[puMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeleBUAeHUA. Pagronokamusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieun.

Jlemoncmpayuu

OOpa3zoBaHuE U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne06mromeecs Teo kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmronenue cBsi3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOM KOJIeOaHUM.



HccnenoBaHre CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEJTOMIICHHE,
noJisipu3anys, 1upaxus, THTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckass onTtuka. IIpsAMOIMHENHOE pacnOpoOCTpaHEHHE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueuHbId HCTOYHHUK CBETA.

OTtpakeHue cBera. 3akOHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTenb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CiaoxHbI cocTaB 0enoro cseta. LIBerT.

Cobuparomue 1 paccenBaronye JMH3bI. ToHKas inH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKas cuia TOHKOW JUH3bL. [locTpoeHne n3o0paxxeHuid B COOMpPAOIINX U
paccenBarOMMX JuH3aX. Popmyiia TOHKOU JUH3BL. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBass ontuka. WuTepdepenmusi cBera. KorepeHTHblE HMCTOYHHUKH.
VYcnoBuss HaOmMoOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HWHTep(EpPEHIUOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpaxuus cBeta. JudpakinuonHas peméTka. YcioBue HaOMOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  NAJE€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHruecKkue yCTPOMCTBAa M MPAKTUUYECKOE NPHUMEHEHHE: OYKH, JIyna,
doToamnmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, MU (PPaKIIMOHHAS PEIIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE pPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpulOopsHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOMaA.

HaOmronenue natepdepeHinu ceera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomydyeHue ciekTpa ¢ MOMOILIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMONIbIO JUGPAKIUOHHON PEIIETKH.

Hab6mronenue monsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

H3mepenne nmokaszatesns MpejoMIICHUs CTEKIA.



HccnenoBanue cBOMCTB N300paKeHU B TMH3AX.
Habmroienue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienAJILHON TEOPUH OTHOCUTEIBLHOCTH

[ paHH1LIBI TPUMEHUMOCTH KIIACCHYECKOU MeXaHUKU. 11ocTymaTsl cnennanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETA B BAKYyYyME,
IIPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.

OHeprus U UMILYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl € DHEPIrUEH U MUMILYJIbCOM PEIATUBUCTCKOM YaCTHIbl. DHEPIHs
ITOKOS.

Pazgea 7. KBanroBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPruM POTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doTorpdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHuma»
dboTorddexra.

JHasnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTPONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboTomaTYMK, COJTHEUHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

®oTor(d(DHEeKT Ha YyCTAaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHEToO (hoTodddekra.

Ceeroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccessHUIO o -4acTHIL.
[Inanerapuas mozens aroma. [loctynatel bopa. M3nydeHwe w morioumieHue
(GbOTOHOB TpU TEpexojie aToMa C OJHOTO YpPOBHS JHEPruu Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp ypPOBHEW 3HEPTUH aToMa BOJOPO/Ia.

BosHoBble cBolicTBa yactull. Bonuel ne bpoina. KopryckynspHo-BogHOBOM
Ty aliu3M.

CIIOHTaHHOE U BBIHYKJICHHOE U3TyYEHUE.

TexHudeckue yCcTpoMCTBa U MPAKTUYECKOE NMPUMEHEHHUE: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.
Omnpenenenue JIMHBI BOJIHBI JIa3epa.
HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
Habnrogenue TMHeHyaToro CreKTpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
pannoaktTuBHOCTU. OnbIThI Pe3epdopa o onpeneneHuto coctaBa paguoakTUBHOTO
m3nydenns.  CoiictBa  ambda-, OeTa-, ramMma-m3nydeHus.  BiusHane
PaJMOAKTUBHOCTH HA KUBBIE OpPraHU3MBI.
OTkpeiTHE TIpOoTOHA W HeiTpoHa. Hykimonnas moznens sigpa [eiizenOepra—
MBanenko. 3apsan sapa. Maccosoe uncino sapa. M3orormsl.
Anb(a-pacnan. OJIEKTPOHHBIN M TO3UTPOHHBIM Oera-pacnan. [‘amma-
U3IIy4deHHE. 3aKOH PaJIMOAaKTUBHOTO pacIaja.
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.
Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.
SAnepusiii peaktop. Tepmosinepubiii cunte3. [IpobiemMbl U EePCIEKTUBEI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI IAEPHON YIHEPTETHKHU.
OnemeHTapHble YaCTULBL. OTKPBITHE MO3UTPOHA.
MeTonbl HAOMIOIEHUS U PETUCTPALIUH JIEMEHTAPHBIX YaCTHII.
®dyHIaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.
TexHUYEeCKUe yCTPOMCTBA M MPAKTUYECKOE NTPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siiepHbIit peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie padomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znes 8. DiieMeHTbI aCTPOHOMNH ¥ ACTPOPUZUKHU

Otansl pa3BuTUA acTpoHomuu. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMHM.

Bun 3Bé3gnoro HeGa. Co3Be3nus, sSpKHe 3BE3ABI, IJIAHETHI, WX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CoJsiHIIAa M 3BE3L.
3BE31bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpPaJbHBIA KJlacC —
CBETHUMOCTB». 3BE3/blI TJIABHOW IOCIENOBATENBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3/1 [JIABHOM MOCJIEN0BATEIBHOCTU. BHYTpEeHHEE CTpOEHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Botonuu CosHLa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii [Tyt — Hama [Mamaktuka. Ilomoxenue u npmwxenue CoyiHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa6067a. Pazberanue ramakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3ITyYEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TIJ1a30M € HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIsi OTIpeieNICHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEpHOro MOJyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Mineunoro I[yTu.

O0o01maromnee NOBTOPEHUE

Ponp ¢Qusuku u acTpOHOMHUM B HSKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMATILHOM M ATUUYECKOM chepax eaTeIbHOCTH YeJI0BeKa, POJib U MECTO (DU3UKH U
ACTPOHOMHUU B COBPEMEHHOM HAy4YHON KapTUHE MHUpPA, POJb PU3NUYECKON TEOPUH B
dbopMHUpoBaHUU TPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MHpa B OOHIEM psAJOy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs €
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMaTHUKH,
OHOJOrMu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nousimusi, CB3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, Qu3nyueckas BEJIUYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMH, MpPU3HAKK MOJ00US TPEYroJbHUKOB,
OTIpeJICIICHHE TIOMAIN TUIOCKUX (puryp u 00bEMa Ted.

buonoeus: snextpudeckue SBICHUS B KUBOW MpUpOJE, KoJeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJE, IEUCTBUE
paauanyy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsk CTPYKTypa TBEPIBIX
TeJ, MeXaHU3Mbl 00pPa30BaHUS KPUCTAJUTMUECKOU PEMIETKH, CTIEKTPATIbHBIN aHAIN3.



l'eocpagusa: MarHUTHBIC TIOJNIOCA 3€MJIM, 3aJeXH MArHUTHBIX DY,
boToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKAa3aHUE 3eMIIETPSICEHUH.

Texnonoeus: JNUHUM BJIEKTpONEpenady, TEHEpaTop MEePEeMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T[€4Yb, pagap, PaguonpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAsl ONTHKA,
coJIHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUA

OcBoenne yudeOHOTO TpeaMmera «®Du3mka» Ha YPOBHE CPEIHETO OOIIETro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUUTHh JTOCTHIKEHHE CIICTYIOIINUX
JMYHOCTHBIX, METAPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOro npeamera «Du3nkay JOJIKHbBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYy4YaloIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPCHHEHW TMIO3UIMEH JUYHOCTH, CUCTEMON IICHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOro OOIIEeCTBA, pacCIIMpPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOIECCE PEAM3alUU OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHcKoOro BOCMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEPECAX TIPAXKIAHCKOIO
oOIIECTBa, yYaCTBOBATh B CAMOYINPABICHUH B 00pa30BaTEIbHON OpraHU3alllH;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ITENBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS S

c(hOpMHPOBAHHOCTH POCCUICKOM MPa’KJaHCKON UICHTUYHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (PUBHKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIEC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTONIMBOTO OYAyIIEro;

4) >¢TeTHYECKOT0 BOCITUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npUCyIIero (pU3nyecKoi HayKe;

S) Tpy10BOr0 BOCIIMTAHUS:



WHTEpPEC K pa3NuuHbIM cdepam TpodecCHOHATBLHOW NEeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu v peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH,

6) ’K0JIOrHYeCcKOro BOCIUTAHUS

c(hOPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa IKOJOTUIECKUX TTPOOIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElle HA OCHOBE
3HAHMS 1IeJIel YCTOWYUBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OMbITa JIEITEIbHOCTH SKOJOTMUYECKOW HAMpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (HHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (DU3UICCKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH B TIPOIIECCE
U3y4deHUs1 GU3UKU OCYIIECTBIISITH MPOEKTHYIO U UCCIIEI0BATEILCKYIO JEATEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble joruueckue AecTBUA:
CaMOCTOATENFHO  (OPMYJIMPOBATh W aKTyalIM3upoBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHsATh LEIN ACATEIbHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W INPOTUBOPEYUS B  PACCMATPUBAECMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3palaThiBaTh IJIaH pelieHus] MpoOJieMbl C Y4ETOM aHalv3a HWMEIOIIUXCS
MaTEepPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOJHATH PAOOTY B YCIOBUSIX PEAIbHOTO, BUPTYATIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBhIe ncciaeaoBaTeLCKHE AeliCTBUA:
BJIAJIETh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSAMHU U METOAAMHU
(bu3nYecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOU JESTENbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEelIEeHUs 3a7ad (PU3MUECKOrO COAEpIKAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IT03HAHUS;

BJIAJE€Th BHUJAMU JEATEIBHOCTU [0 TIIOJIYYEHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALINY, MPEOOPA30BaHUIO W IPUMEHEHHMIO B pa3IMYHbIX Y4EeOHBIX
CUTYaIUsX, B TOM YHCJIE MIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acTH (PU3HUKHY;

BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIECHUs], HAXOAUTh apTYMEHTHI JJIs1 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUI, 3aJaBaTh IapaMEeTPbl U KPUTEPHUU PELLICHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJI€ pEIIECHUs 3aJaddl pPe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUThb U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM
JeSITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBHKH;

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT,

yMETh TIEPEHOCUTh 3HaHHWA TIO0 (U3UKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEUIaraTh OPUTMHAIbHbIE MOAXO0/bI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora c undgopmanmeii:

BJIa/ICTh HABBIKAMH TONy4YeHUS WHGOPMAIUU (PU3NIECKOTO CONEPIKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBJIATh IOMCK, aHaJN3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio HH(OOPMALUK Pa3IUYHbIX BUAOB U (opM
MIPEICTaBICHNUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAITNH;

UCTIONB30BaTh  CpeACTBa  WH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMH B PEUICHHMM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3ajJ1a4 ¢ COOII0IeHnEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHns, MPaBOBbIX U JTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30macHOCTH;

co3JaBaTh TEKCTbl (PU3MUYECKOTO COJAEp>KaHUS B pa3IMyHBIX (opmarax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U [IEJICBOU ayAUTOPHH, BEIOUPAsi ONTUMATBHYIO
(dbopMy mpencTaBiIeHUS U BU3yaTu3aluu.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUA:
OCYILIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOI €SI TEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallMH M cMsr4arthb
KOH(DJIUKTHI;



pPa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHMS C HMCIOJIb30BAHUEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

INPUHAMATh LE€JIM COBMECTHOM  JIEATENIBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEVCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pEe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAOT0 YYaCTHUKA KOMaHbI B OOLIUI
pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBATH HJEH C TO3WLHH HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerysiTuBHBIe YHHBepCaJbHbIe yueOHbIe NelCTBUS
Camoopranuzamnus:

CaMOCTOATENIHO OCYILIECTBISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
GU3MKK W aCTPOHOMHH, BBIABISITH NPOONEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIBHO COCTABJIATh IJIAH PELIEHUS PAacYETHBIX M KaueCTBEHHBIX
3aj]1a4, IJIaH BBITOJIHEHUS IPAKTUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

paclMpATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JMYHBIX MPEANOYTECHUMH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HPYIULIUU B 00JacTH
(U3HUKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIM YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/UIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABbIKAMHM  IO3HABATEIbHOM  pedieKkcMr KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEWUCTBHM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATHh DPEIICHHS IO UX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
NEeSATEITLHOCTH;

PUHUMATH CeOsI, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHalM3e pPe3yJbTaToB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JPYTHX HA OITHOKH.

B mporiecce ToCTHKEHHUS IMYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS ITPOTPAMMEI T10
bu3uke I YPOBHS CpEAHEro oOIero oOpa3oBaHWs y OOyYaroluXxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIUICKT, MIPEITOJIararo A
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHs COOCTBEHHOUN SMOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aJalmTHpPOBAThCS K
HYMOIMOHAIEHBIM H3MEHEHUSIM | TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JIOCTHKEHUIO TEIH U
ycrexy, ONTUMU3M, UHHUIIMATUBHOCTb, YMEHHUE JIEWCTBOBATh HCXOJI1 U3 CBOHUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBaTh €0 TMPU OCYIICCTBICHUM OOINECHHS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEKHUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kj1acce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pusuku B (HpopmMupoBaHUH
COBPEMEHHOW HAayYHOW KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MOJIeTeH:
MaTepuajibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPOE TEJIO,
WJICAIBHBIN a3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PelIeHn: (PU3NIECKUX 3a/1a4;

pacrno3HaBath (U3UYECKHUE SBJICHUS (MPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA U



ANEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKEHUE,
CBOOOJIHOE MaJIeHUE TeJl, NBHXKEHHE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJICHCTBUE
Ten, nuddys3usi, OpOyHOBCKOE JBUIKEHHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIAXKICHHH), TEIJIOBOE paBHOBECHE,
WCapeHne, KOHJACHCAIUsS, IUIABJIICHUE, KPUCTALUIM3AIMSA, KHUIEHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS T'a3a NPU €ro Harp€BaHWHW B 3aKPBITOM COCYJE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUSA Ta3a B U30MIPOLIECCaX, ANEKTpU3alus Te,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHMYECKOE JBIXKCHHE, HCMOJNb3ysd (PU3NYECKHE BEIUUMHBIL:
KOOpAMHATA, IyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIbC T€Jla, KNHETUYECKas JHEPrusl, NOTCHUHAIbHAS JHEPIrUsl, MEXAHUYECKAS
paboTa, MexXxaHWYECKass MOIIHOCTh; IMPU ONUCAHUM TPABUIBLHO TPAKTOBAaTh
(bU3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIUYUH, WX OOO3HAYCHUS U €IUHUIIBI,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOLINE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBICHMUS,
UCTONB3yd (U3WUYECKUE BEIMYMHBLI: JIaBJICHUE Tra3za, TEMIIeparypa, CpeIHss
KMHETUYECKasi DHEPrus XaOTUUECKOrO JIBMKEHUS MOJIEKYJI, CPEIHEKBaIpaTU4HAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTh, BHYTPEHHSsS SHeprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOTO JBUTATEINs; IPU OMHUCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UUECKUN CMBICT UCIOJB3YEMbIX BEJIWYUH, UX
o0O3Ha4YeHUsT U €IWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMU BEJIMYUHAM;

ONUCHIBATh N3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIWYUHBI: DJICKTPUUECCKUHN 3apsij,
AIEKTPUYECKOE IT0JIE, HANPSKEHHOCTD M0JIs1, MOTEHUIHAN, PA3HOCTh IMOTEHIHAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYCHUS] W EJIWHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMYNHAMU;

aHAM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHHS, MCIONIb3Yysa (pu3znyeckue
3aKOHBI Y TIPUHIMIEL: 3aKOH BceMupHOro Tsirotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3UIMUA CHUJI, TPUHUUN PABHONPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUID CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
a0COIOTHOM TeMIiepaTypoH, MEePBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, mpu 3TOM pa3iauyaTh CJIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BhIpaAXXEHUE W YCJIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHIIBI ICUCTBHUS MAIIIWH, TPUOOPOB U TEXHUUIECKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HU,

BBIMIOJIHATh HKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (U3MUECKUX SBICHUU W
MPOLIECCOB C HCIOJb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpU HTOM
dbopmyIrpoBaTh MPoOdIEMy/3a1auy U TUTIOTE3y YIEOHOTO IKCIIEPUMEHTa, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUS, IPOBOIUTH ONBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH ITOTPEIIHOCTEN H3MEPEHN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJb30BAaHUEM TPSMBIX H3MEPEHUN, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
¢buKcHpOoBaTh PE3yabTATHI MTOJIYYCHHON 3aBUCUMOCTHU (PU3HUECKUX BEIUYUH B BUJIC
Ta0JIHIl U TPaPUKOB, JI€JIaTh BHIBOABI MO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

co0ro1aTh mpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEIOBAHUN B
pamMkKax y4eOHOTO DJKCHEPUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M TMPOEKTHOMN
JIESITEIbHOCTH C MCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py1I0BaHUS;

pemarh pacu€THbIE 3aJa4yd C SIBHO 3aJaHHOM (QU3MYECKOW MOJENBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUYECKUE BEIUYHUHBI U (HOPMYIIBL,
HEOOXOoaUMbIE NIl €€ pElIeHUs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

penaTh KaueCTBEHHBIE 3a/1a4i: BBICTPAUBATH JIOTUYECKH HETPOTHUBOPECUUBYIO
[ENOYKY PAaCCYyXICHUW C OMOpPOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sIBICHUS;

UCTIOJIB30BaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAITHOHHBIC
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETANNA W TPEICTABICHUS
y4eOHON ¥ HAYYHO-TIOMYJISPHOW WHGOpMAIMK, TOJTYYEHHONM €3 pPa3INYHbIX
WMCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

MPUBOJIUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM XKU3HU IS
oOecrieueHus: 0€30MACHOCTH TPH OOpaIlIEeHUH € MPUOOpAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COOJIIOICHUST HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;



paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, PalMOHAIBHO PACIPEAEATh OOA3aHHOCTH M
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIbI B PELIEHUE PACCMATPUBAEMON TPOOIIEMBI.

K koniry o6yuenus B 11 kij1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHHM:

JIEMOHCTPHUPOBATh Ha TMpUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B IPAKTHUYECKOW IEATEIBbHOCTH JIFOJIEH, LEJOCTHOCTh U E€IUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHS] M3yYEHHBIX (PU3MUECKHX MOJAENei:
TOYEYHBIM JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, /ICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO spa IMpU pEeUIeHUU (PU3NYECKHUX
3aj1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBICHIATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3UKHU: AJNEKTPHUUECKAsk MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHash MWHIYKLUWs, JEWCTBME MAarHUTHOIO IIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYILMUKCS 3aps]l, AJIEKTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, IPSIMOJIMHEWHOE pPacnpOCTPaHEHUE CBETa, OTPAKEHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakiuuss ¢ NOoJsIpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poTordPdexT), cCBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aromMa BOAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaAOaKTUBHOCT;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BELIECTBA (JEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOAUMOCTb  PA3IMYHBIX  Cpel) |
AIIEKTPOMATrHUTHBIE SIBJIEHUS (IIPOLIECCHI), UCTOJIBb3Ysl (PU3NYECKHUE BEIUUHMHBDIL:
NIEKTPUYECKUIN 3apsll, CHJIa TOKA, 3JEKTPUUYECKOE HANPSHKEHHUE, DIEKTPHUUECKOE
COIPOTHUBIIEHUE, PA3HOCTh NMOTEHIIMAJIOB, ANEKTPOABIKYIIAs cujla, paboTa ToKa,

WHIYKIUS MarHUTHOTO MOJIs, cujla Ammepa, cuia JIopeHia, "HIyKTUBHOCTb

KaTYyIIKW, SHEPTUs SJEKTPUUECKOIO0 M1 MATHUTHOTO MOJIEH, MEPUOol U 4acToTa
Kojie0aHUN B KoJieOaTeNIbHOM KOHTYpE, 3apsli M CHUjla TOKa B Ipoliecce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX ~KoJieOaHWM, (OKYCHOE pacCTOSHHE U

ONTUYECKasi CUJIa JIMH3bI, IPU ONKUCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUIL
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, HX OO0O3HAUEHHS W EAWHUIIbI, YKa3bIBaTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (M3UUECKYIO BETMUUHY C APYTUMH BETUUHMHAMMU;

ONKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCHOIB3YS

(¢u3nyuecKre BEIUMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPTUs U UMITYJIbC (POTOHA, MEPUOJ MOJIypacnaaa, SHEPTrus CBsI3U



aTOMHBIX SIIEP, TPU OINMCAHUU TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OO0O3HAUYE€HUS U EAMHUIIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOLIUE JIaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEIUYHHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SABJICHMS, UCHONb3Yys (pu3nyeckue
3aKOHBI U MPUHIUIILL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATEIHHOTO U MapaiIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHla, 3aKOH >3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO pacrpoCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHUS
CBETA, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE JWHIITeHHA Ui (oTodddekra,
3aKOH COXPAaHEHHUsS HHEPTruu, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs MAacCOBOT0 4HMClia, MOCTyJaThl bopa,
3aKOH PaJMOAKTHBHOTO pacmlajaa, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JIacTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA UHAYKIIMA MAarHUTHOIO MOJI ITPOBOIHHUKA
C TOKOM, CHJIbl AMrniepa u cuiibl JlopeHiia;

CTPOUTh M OMNHUCHIBATH M300pAKEHHUE, CO3JaBACMOE IUIOCKUM 3E€PKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HCCIEAOBAaHUIO (U3MUECKUX SBICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUW: MHPH 3TOM
dbopmyHupoBaTh IpodIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUs, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATH MPSIMbIC U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYHH, ITPU
TOM BBIOMpaTh ONTUMAJIbHBIA CIMOCOO W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH IOTPEIHOCTEN U3MEPEHU;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3NUYECKUX BEJIUYUH C UCIIOIB30BAaHUEM MPSIMBIX
U3MEPEHUMN: TPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATh PE3YJIbTAThI
MOJIY4YEHHOW 3aBUCUMOCTH (DU3MYECKUMX BEIUMYMH B BUJE TaOmul U rpaduKoB,
JIeJaTh BBIBO/JIbI 10 PE3yJIbTaTaM UCCIEAOBAHNUS;

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEJICHUU WCCIICIOBAHUN B
paMKax y4eOHOro JKCIEPUMEHTAa, Y4YEOHO-UCCIICIOBATEILCKOM U TMPOEKTHOM
JEATEIIbBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000pyI0BaHUS;

pemath pacu€THbIE 3a7a4dl C SBHO 3aJaHHONW (PU3WYECKON MOJEIbIO,
UCTIOJIB3Ysl (PM3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3UUECKUE BEIMYUHBI U (HOPMYIIbI,
HEOOXOMMbIC JIsI €€ pEelIeHUs, MPOBOJUTh PacyE€Thl U OIICHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pemaTh Ka4eCTBEHHBIE 3a7a4M: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEYUBYIO
LIEMIOYKY PACCYXKIEHUN C ONOpPOM HAa HM3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sIBJICHMUS;

UCIOJIb30BaTh IIPU PEIICHUH YUE€OHBIX 33/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U IIPEICTABICHHUS
yu4eOHOW W HAy4YHO-TIOMYJAPHOM WH(GOPMALMU, TMOIYYCHHOH U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMyt0 HHPOPMAITHUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B OBCETHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS O (PU3UKE B MOBCEAHEBHOM KU3HU JIS
obOecnieueHrss 0€30MACHOCTH MpU OOpalllEeHUU C MpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pa3JIUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, pPalMOHAIBHO PACIPEAENATh OOA3aHHOCTH MU
IIJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B pELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
H KoumnuecTBo yacoB J/1eKTPOHHbBIE CIIUCOK UTOT'OBBIX CII0CO0 OICHKHU
anMeHOBaHMe
Ne Kourpoas | IIpakrny (undpoBbIe) TITaHHPYCMbIX UTOTOBBIX
pa3aeioB U TeM pe3ynbTaToB ¢
n/n Bcero | HbIe ecKue o0pa3oBaTre/ibHbIE IUIAHUPYEMBIX
NporpaMmsl Ka3aHHUEM 3TaIloOB UX
padoThI padoThI pecypchl Y pe3yabTaTOB
hopmupoBaHUS
Paznen 1. DU3UKA U METObI HAYYHOI'O ITIO3HAHUA
HAY4YUThCA VYcTHBIN ompoc.
OOBACHATH POIIb DuzryecKuit
(bU3UKH B )KU3HU AMKTAHT.
Ye0BeKa U €6 CamocrosTenpHas
pabora.
3HA4YCHHE B
KonTponbsHas padora
cucreme
€CTECTBEHHBIX
HayK; OOBSICHATD
3HAYEHUE MOHATUHI
Bu6nnoreka [IOK "Mozens",
dus3nka 1 METOJIBI . .
1.1 AVHOrO TIO3HA 2 https://m.edsoo.ru/7f rurnoresa’,
HAy4YHOT'O TTO3HAHUS
41bf72 "3akoH", "Teopus";

3HATh OCHOBHBIE
METOIbI H3yUYCHHUS
MIPUPOIBL;
[IOHUMATh U
00BACHATH
CYIIIECTBOBAHHE
TPaHHUII
MPUMEHUMOCTH
pa3IMYHBIX



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

(buzmyecKkux
3aKOHOBJIEMOHCTPH
poBarthb Ha
IpUMepax poJib U
MecTO (HU3UKHU B
(hopmMupoBaHUH
COBPEMEHHOM
Hay4HOU KapTHHBI
MHpa, B PA3BUTHHI
COBPEMEHHOM
TEXHUKH U
TEXHOJIOTHH, B

MPaKTUYECKON
JIeSITSIbHOCTU
JIIOJICH;

Hroro mo pazaeny

Pa3nen 2. MEXAHHUKA

HAy4YUTbCS YcrHbli ompoc.
OOBSICHSITH duznyecKuit
3HAYEHMS HOHITHI JAUKTAHT.
"MaTepuanbHas CamocTosTenpHas
pabora.

2.1 Kunemaruka

but6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72

Touka", "cucreMa
orcuéra","cpenHsas
CKOpOCTB",
"MrHOBEHHAs
CKOpOCTB",
"yckopenue" ;
Hay4YUTHCS
OTIPENIETISATh

KontponbHas pabota
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Xapaxkrep
JBIKEHUS TeJla B
BBIOpaHHOM
CHCTEME OTCYETA;
OOBSCHATH
TPAHUIBI
[IPUMEHUMOCTH
MOZEIIH
MaTepualbHOU
TOYKHU;

Hay4UThCS
n300paxkarhb
paauyc-BeKTop,
BEKTOP
IIepeMELICHUS U
ONpPENENATh
KOOpJAMHATHI TENa B
3aJJaHHbIII MOMEHT
BPEMEHHU; OTINYATh
MPSMOJIMHENHOE U
KPHUBOJIMHEWHOE
JBUKEHUE;

BBIpaXXaTh
¢busnueckue
BEJIMYUHBI B
emuaniax CU;
3alUChIBaTh
YCIIOBUE U
pelieHue
KOJIMYECTBEHHBIX U




rpapuIecKux
3aja4 1o
COCTaBIICHHOMY
QITOPUTMY;
HAyYUTHCS
OIHCHIBATH U
OOBSCHATH
PaBHOYCKOPEHHOE
"
paBHO3aMeJIEHHOE
NPSAMOJIMHEHHOE
JIBUKCHHC,
MIPUBOJIUTH
MIPUMEPBI
Pa3IUYHBIX TUIIOB
JIBUKCHHUSI B
OKpYy’KaroIeM
MUpE;

3HATH CMBICIT
MOHATHH "TyTh",
"Bpems",
"cKkopocTh",
"yckopenue",
"nepemenieHue";
Hay4YUTHCS
CUCTEMAaTHU3HPOBAT
b U
BOCIIPOU3BOIUTH
3HAHUS U HABBIKH,
MOJIy4EHHBIE TIPH




W3y4YEHUU TEMBI
"Kunematnka"

22

JlnHaMuka

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

Hay4UTHCS
HaXOIUTh CBA3b
MEXITY
B3aHUMOJICHCTBUEM
TEJ U CKOPOCTHIO
HX JIBHKCHUS,
MIPUBOIUTH
TIPUMEPBI
MIPOSIBJICHUS
WHEPIHHU B OBITY;
OOBSACHATH SIBJIICHUE
WHEPIINH,
OOBSACHATH OIBITEI
1o
B3aMMO/ICHCTBHUIO
TeIl U JejaTh
BBIBOJIBI,
OOBACHATH CMBICIT
MTOHSTHUS
"HHepuHanbHas
crucrema otcuéra',
"macca', "cuna";
ONpEeNIENATh
TPaHUIIBI
MIPUMEHHUMOCTH
3ak0HOB HbIOTOHA;
3HAaTh OCHOBHEIC
BHJIBI CHJT U YMETh

YcTHBIM onpoc.
duznyecKkuit
JTIUKTaHT.
CamocrosiTenbHas
pabora.
KoHnTtponsHas padota
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ONPEACIIATh UX B
3aJlaHHOMN
CUTYaINH;
Hay4YHUThCS
OMPEIEIATh MACCy
TeJa Mo pe3ysabTary
ero
B3aMMOJICUCTBHS C
JPYTUM TEJIOM;
Hay4MThCs pELIaTh
3aJ1a4M C
MIPUMEHEHUEM
MaTeMaTU4eCKOro
BBIPKECHUS
BTOPOTO 3aKOHA
HrrotoHa;
HAy4UTHCS
O00BACHATH
XapaxkTep
B3aMMOJICHCTBHS
TEJI Ha OCHOBE
TPETHETO 3aKOHA
HrrotoHa;
OOBACHATH CMBICIT
TOHSATHS
"reoneHTpUYECKas
cucreMa mupa';
OOBSICHSATH OIBITHI,
JIOKa3bIBAIOIIHC
BpalieHue 3emiiu;




COIIOCTaBIIATh
IKCIIEPUMEHTATIBLH
bIC U
TEOPETUIECKHE
3HAHUS C
00BbCKTHBHBIMH
peanusMu KU3HH,
YMETb
(dhopMynupoBath
3aKOH BCEMHUPHOTO
TATOTCHUS,
HAy4YUTHCS
TIPUBOJIUTH
MIPUMEPBI
MIPOSIBIICHUS
3aKOHa
BCEMHUPHOTO
TATOTCHUS B
OKpYKaroIeM
MHUpE; U300pakaTh
HaIpaBJICHUE
TPaBUTAIMOHHBIX
CHJI; 3HATh CBSI3b
CHJIBI TSDKECTH C
Maccoii Tena;
HayYUTHCS
CUCTEMAaTHU3HPOBAT
b, 00001IaTE U
JIeaTh BBIBOJIBI O




SIBIICHUU
TATOTEHUS;
HAY4YHUTHCS
OTJIHMYaTh BEC OT
CHJIBI TSDKECTH;
rpapuvecKku
n3o0paxarh Bec,
CUILY YIIPYTOCTH;
OOBSCHATH
BO3HHUKHOBEHUE
COCTOSIHUS
HEBECOMOCTH;
MIPUBOIHTH
MIpUMEPHI
Pa3TUYHBIX BUJIOB
nedopmaruu B
OKpY’KaroIieM
MUDE; ONHCHIBATH
yupyrue
nedopmaru
MaTEeMaTHYECKH C
MTOMOIIIBIO 3aKOHA
I'yka; onpenensith
TPaHUIIBI
MIPUMEHUMOCTH
3aKoHa ['yka;
HAY4YUTHCS
W3MEPSTH CHITY
TPEHUSsI TIOKOS,
CKOJIBKEHUS,




Ka4yeHus;, Ha3bIBaTh
CIIOCOOBI
YBEJIMUYEHUS U
YMEHBIIICHUST CUITBI
TPEHHUS; IPUMEHSTh
3HAHUs O BHAAX
TPEHHSI M CITOCO0ax
HX U3MEPEHHUS Ha
MPaKTHKE;
OOBSACHATH
SIBJICHHS,
MIPOUCXOJISTIINE U3~
3a HAJIMYMS CHIIBI
TPECHHUS

2.3

3aKOHBI COXpaHEHUs
B MEXaHHKE

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

HAYYUTHCS
OOBSICHATh 3HAYCHHE
MOHATUN  "UMITYJIbC
Tena', "UMITYJTHC
CHUIIBI"; 3HATh 3aKOH
COXpaHEHUs
HMITYJIbCA;
OTIPENIETISATh
TPaHUIIBI
MIPUMEHUMOCTH
3aKOHA COXPaHCHUS
HMITYJTbCA;
MPUMEHITh  3aKOH
COXpaHEeHUs
HAMITYJThCa TUTSt
OTHCAHUS

VYeTHBIM onpoc.
Du3nUeCKUil
JTUKTAHT.
CamocrosTenbHas
pabora.
KonrponbHas padota
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PEaKTUBHOIO
JIBYDKCHUS;

HAY4YHUTHCS
OIHCBIBATh
Nepexoabl  OJHOIrO
BUJa DOHEPrMH B
JpYroi;

HAY4YHUTHCS
MIPUMEHSTh
UMEIOIINECs] 3HAHUS
K peLLIeHHIO
KOHKPETHBIX ~ 3a/1a4
(3aKOH COXpaHEHHUs
UMIIYJIbCa, 3aKOH
COXpaHEHHUS
SHEPTUM); FPaMOTHO
0QOpMIISITH pelIeHne
3amad B TETPaH;
UCIOJIb30BATh
MaTeMaTH4YeCKUN
anmapar B peUuIeHUU
3aJad  Ha  ypoKax
¢u3uKy;  OBJIANETH
Hay4YHBIM TOJIX0/10M
K PEIIeHHTO
pa3IMYHbBIX 33134 10
TEME;

WCTIOJIH30BATh
TEOpPETUYECKHE
3HaHUS MO (U3UKE B
TOBCETHEBHOM




JKU3HU
obecrneueHus

JI

0€30MacHOCTH  TIpU

oOpareHuun
npudopaMu
TEXHHUYECKUMU
YCTPOMCTBaMH,
COXpaHCHHUSI
3II0POBbSI

JUIS

u

COONIIONICHHST  HOPM

3KOJOTHYC€CKOI'0
IIOBCACHUA

B

OKpY>KarolleH cpere;
pabotats B rpyrmre

C BBINOJHEHUEM
pa3IMYHbBIX
COLIMATBHBIX
poJien,
ITAHUPOBATh
paboTy rpymnmsl,
parMoHaIbHO
pacnpenensTh
00s13aHHOCTH U
TUTAHUPOBATh
JICSTEILHOCTh B
HECTaHIapTHBIX
CUTyalusix,
aZICcKBaTHO

OIICHMBATH BKJIA]

KaKIIOTO M3




YY4aCTHUKOB
IPYIIBI B PELLICHUE

paccMaTpuBaeMon
POOIIeMBI
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOAUHAMUKA
OIUCHIBATh VYcTHBIl ompoc.
U3YYEHHBIE dusnyeckuit
TEIUIOBBIE CBOMCTBA JMKTAHT.
Tel ® TemwioBsle | CaMOCTOATEIbHAs
paborta.

OCHOBEBI
MOJIEKYJIIPHO-
KHUHETHYECKOU
TEOPUHU

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

SIBIICHHSI, UCTIOJIB3YS
(dbuzndeckue
BEJINYMHBIL: TABICHUE
rasa, TeMIeparypa,
cpeaHss
KMHETHYECKast
SHEprus
Xa0THYECKOTO
JIBYOKEHUS] MOJIEKYII,
CpeIHEKBaIpaTUIHA
sI CKOPOCTh MOJIEKY,
KOJINYECTBO
TETIOTHI,
BHYTPECHHSIS
JHEprus, pabota
raza, K03 UIHEHT
MIOJIE3HOTO JAEHCTBUSA
TETUIOBOTO
JIBUTATEIIS; npu
OIMCaHUU

KonrtponbHas pabota
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IIpaBUJIbHO

TPaKTOBaTh
(bu3n4YecKuil CMBICI
UCIOJIb3YEMBIX
BEJINYMH, ux
0003HaYeHUSA u
€IMHULIbI, HAXOIUTh
hopmyIsl,
CBSI3BIBAOIINEC
JTAHHYIO
(busnuecKyro
BEJINYMHY C APYTUMU
BEJIMYMHAM;
WCIIOJIbH30BATh
TEOpPETUYECKHE
3HaHUA 10 (U3KKE B
MOBCEIHEBHOM
KU3HH TSt
o0ecrnieueHus
0€30MacHOCTH  TpHU
oOpareHun c
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMM, IS
COXpaHCHHS
3JI0pOBbS u
COONIO/IEHUsT  HOPM
HKOJIOTHIECKOTO
MOBEJICHUS B

OKpY>Karolleu cpee;




paboTartsh B rpynime
C BBINOJIHEHUEM
pa3IUUHBIX
COIMAIBHBIX
pounen,
IUIAaHUPOBATh
paloTy rpymisl,
paIOHANBHO
pacmpenenirsb
0053aHHOCTH U
IUTAHUPOBATh
JIEATEIIHOCTD B
HECTaHAAPTHBIX
CUTyalusix,
aJIeKBaTHO
OLICHMBATh BKJIA/I

Ka)KJIOro 13
YY4aCTHUKOB
TPYIIIIBI B PEIICHNE
paccMaTpuBaeMoit
poOIeMbI
a”HaJIu3upoBaT YcrHbll ompoc.
b ¢usnueckue | DusHuecknit
MPOLECCHI W | [IMKTaHT.
OCHOBBI but6mmoreka [IOK SIBIICHUSL, UCIIOJIb3YS CamocrosrenbHas
3.2 10 https://m.edsoo.ru/7f | ¢uznUECKHe 3aKOHBI pabora.
TEPMOJAMHAMUKH

41bf72

Y TIPUHIUIIBL: CBS3b
cpenaHen
KHHETHYECKOM
SHEPTHH TEIJIOBOTO



https://m.edsoo.ru/7f41bf72
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JBUKCHUST MOJIEKYJ
c abCOMOTHOM
TEMIIepaTypoH,
MEePBBI 3aKOH
TEPMOIMHAMHUKH,
IIpH 3TOM pa3inyaTh

CIIOBECHYIO
(opMyITHPOBKY
3aKOHa, ero
MaTeMaTHIeCKOe
BBIPpaXXCHUEC n

ycioBusl  (IpaHMIIbI,

obJacTn)

MIPUMEHUMOCTH;

OOBSCHATH

OCHOBHBIE
TIPUHITUITHI
JEMCTBUS MaIllH,
npubOpoB U
TEXHUYECKUX
YCTPOMCTB;
pasnuyath yCIoBUS
nx 0e301acHoro
WCIIOJIb30BaHUS B

MOBCETHEBHOM
KU3HU;
ArperatHbie Bt OK Hay4IHUTHCS VYcrTHbli ompoc.
noIMoTeKa .
COCTOSIHHS I OTJINYATh dusznueckuii
3.3 https://m.edsoo.ru/7f KTAHT
BerecTBa. @a3oBbie arperarHbie A :

NIEPEXO0IbI

41bf72
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COCTOSIHUS
BEILIECTBA;
KPUCTAJUTUYECKUE
u amop(dHbIe Tena
10 UX CBOWMCTBaM
OT KUIKOCTEH U
ra3oB; OOBSICHSTD
3HaYEHUE MOHATUI
"aHuzorponus",
"amopdHoe Teno",
"KAIKAN
KpucTaun'"; 3HaTb
oOnactu
MIPUMEHEHUS
KUIKUX
KpUCTAJIJIOB

CamMocrosTenpHas
pabora.

Wroro no pasaeny

24

Paznen 4. IJIEKTPOANHAMUKA

4.1 DneKTpocTaTHKa

10

bu6nuoreka [IOK
https://m.edsoo.ru/7

f41bf72

HAy4YUThCS
OOBSACHATE ONBITHI ITO
ANEKTPU3AINNNA  TETl;
HpI/IBO}II/ITL
MIPUMEDHI,
IOKa3bLIBAIOIIHE
CYIIIECTBOBAHHE
ANMEKTPUIECKUX
3apsIoB pasHbIX
3HAKOB; TPUMEHSITh
3HaHASI O cHocoOax

YcTHBIH ompoc.
Ou3nveCcKuil
JUKTAHT.
CamocrosTenpHas
pabora.
Kontponbsnas pabora
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3JIEKTPU3ALNHI u
3aKOHE COXpPaHEHUS
3IEKTPUUYECKOTO
3apsjga IS
00BACHEHUS
SIBJICHUHN
OKPYXAaIOIIEro
MHUPA;

Hay4UTbCS
OIIHCKLIBATh
pacmojyiokKeHue
CHJIOBBIX JIMHUAM
AIEKTPUIECKOTO
IOJIS TOYCUHOI'0
3apsa u
3apsHKEHHOTO 111apa;
MPUMEHATh  3HAHUS
U3 Kypca reoOMeTpUu
TS MIOCTPOEHUS
BEKTOPHBIX CyMM
KYJIOHOBCKUX CHJI U
HaIpPsHKEHHOCTH
TI0JIS1; peliaTh 3aa4n
Ha MIPUMEHEHUE
MIPUHITATIA
CYMEpIIO3UIIII
MOoJIeH;

HAy4UTHCS
OOBSICHSTEL SIBIECHHSA
3JEKTPOCTATHYECKOU
VH/IYKIIUH,




TIPUHIIUATIBI
MOJISIpU3ALUU
JTUAJIEKTPUKOB;
IIOHHMAaTh CMBICIT
(busnueckoi
BCIIUYUHBI

" MUAIIEKTpUYECKast
MPOHHUIIAEMOCTH";
BBIBOJUTH u
MIPUMEHSITH GOPMYITY
TS pacuéra
JUAJICKTPHIECKOM
MPOHUIIAEMOCTH;
OOBICHATH
IOBEICHUE
MIPOBOJIHUKOB u
JTUDJICKTPUKOB B
3JIEKTPOCTATUYECKO
M TOJIC;

Hay4YHUThCS
OOBSACHATH 3HAUCHHE
TOHSITHMI
"moTeHmuan",
"pa3HoCTh
MMOTEHITNAIOB",
"3KBUITOTCHIIHATbHEI
e oBEpXHOCTH";
BBLIBOJIUTH u
MIPUMEHSATH
(bopmybI TUIS
pacdéra moTeHuuana




n PasHOCTHU

MOTEHIINAJIOB;
UCIIOJIb30BATh
TEOPETUYCCKHE
3HaHUS 10 (U3UKE B
IMOBCEHEBHOM
KU3HH TSt
obecrieueHus
0€30MaCHOCTH  TIpU
oOpareHun c
npudopaMu u
TEXHUYECKUMHU

YCTpPOMCTBAMH, IJIst

COXpaHEHHUsI
3JI0pOBbsI u
COOJIIOJICHUsI  HOPM
9KOJIOTMYECKOTO

MOBEACHUS B

OKpY>Karolleu cpere;
paboTaTh B rpymnmne
C BBINIOJIHEHUEM

pa3IMYHbIX
COLIMAJIbHBIX
pouei,
MJIAaHUPOBATH
paboTy rpymnimsl,
paroHaIbHO
pacnpenensirTb
00513aHHOCTH U
IJIAaHUPOBATh
JESATENBHOCTD B




HEeCTaHIapTHBIX
CHUTYaIHSIX,
aJIeKBaTHO
OLCHHWBATh BKJIa[]
KaXJI0TO U3
YYaCTHUKOB
IPYIIIIBI B pEIICHUE
paccMmarpuBaeMoit
POOIIeMBI

4.2

IlocTossHHEIIT

BHCKTpI/ILICCKI/II\/’I TOK.

Toku B pa3TUYHBIX
cpenax
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but6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

3HATH YCIIOBUS
BO3HUKHOBEHMS
3IEKTPUYECKOTO
TOKa B
MIPOBOJHHUKAX U
OOBACHATH UX C
TOYKH 3PCHUS
3JEKTPOHHOU
TEOpUU
MIPOBOJNMOCTH;
HAy4YUThCS periaTh
3a/1a4¥ Ha pacuéT
CHUJIBI TOKA;
HayYUTHCS
9UTATh U CTPOUTH
BOJIBT-aMIIEPHBIE
XapaKTePUCTUKU
Pa3TUYHBIX
MIPOBOIHHUKOB;
MIPUMEHSITh

dbopmymy nist

YcrHblii onpoc.
duznueckui
JUKTAHT.
CaMocrosTenbpHas
paborta.



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

pacuéra
COTPOTHUBIICHUS
MPOBOJIHUKA U
MaTeMaTHU4IeCKOe
BBIpXCHHUE 3aKOHA
Oma 114 peleHus
KOJIMYECTBEHHBIX 1
rpapuIecKux
3a1ad4;

HAy4UThCS
OOBICHATH
3HAYCHHUEC MOHITUM
"3JIEKTPOIBUIKYIIIA
s cuna',
"CTOpOHHUE CHIIBI";
3HATh OCHOBHEIE
XapaKTEePUCTUKU
HCTOYHUKOB TOKA;
HAy4YUThCS
MPUMEHATH 3aKOH
Owma 1151 MOJIHOM
LIETIH [IPU PELICHUH
3aj1a4;

Hay4IHTHCS
CHUCTEMaTU3UPOBAT
b U
BOCITPOU3BOJUTH
3HAHUS U HABBIKH,
MOJIyYEHHBIE TPU
W3yYEHUU TEMBI




"3aKOHBI
HOCTOSIHHOI'O TOKa"

Uroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO

YACOB I1O0 68

I[TPOTPAMME




11 KIIACC

Ne
n/n

HauMmenoBanue
pa3aesioB U TeM
NporpamMMbl

Koan4yecTBO 4acoB

KonTpoanb
Bcero HbIE

padoThI

MpakTuy
ecKHne
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

CITUCOK UTOTOBBIX
TJTAHUPYEMBIX
PE3yIBTATOB C

YKa3aHUEM 3TaIoB UX
hopmupoBaHUS

cIoco0 OLEHKHU
HUTOTOBBIX
TUTAHUPYEMBIX
pe3yJIbTaTOB

Pazpen 1. QJIEKTPOANHAMUKA

1.1

MaruuTtHoe nose.
DneKTpoMarHuTHas

HHAYKIOUA

11 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41¢97¢

pacIo3HaBaTh
¢busnyeckue
sIBJIEHUS (IIPOLIECCHI)
U OOBSICHATH UX Ha
OCHOBE 3aKOHOB
ANEKTPOJUHAMUKH U
KBaHTOBOH (PH3HUKH:
MarHuTHOE JIeicTBUS
TOKa,
B3aUMOJICIICTBUE
MarHuTOB,
3JIEKTPOMarHuTHast
UHIYKIMS, JeiicTBue
MarHUTHOTO TOJIST Ha
MPOBOJTHUK C TOKOM
" JBHXKYLIUAKCS
3apsi;

OIIHCHIBATH
MarHUTHBIE
CBOWCTBa BelIEeCTBa
u
9JIEKTPOMArHUTHBIE
SIBTICHUS



https://m.edsoo.ru/7f41c97c
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(iporieccnr),
HCTIONb3YS
¢buznyeckue
BEJIMYMHBI:
WHYKIIHS
MarHuTHOTO  TIOJIf,
cuna Amrmepa, cuiia
Jlopenua, npu
OIMCAHUU
MIPaBIIIBHO
TPaKTOBATh
(bu3nuecKuil CMbICT
HCIOJIE3YEMBIX
BEJIMYUH, ux
0003HaYCHHUS u
€/IMHHIIBI, YKA3bIBATh
(bopMyIbI,
CBSI3BIBAIOIINE
TaHHYIO
¢buznuecKyro
BEJTUYHHY C IPYTHMH
BEJIMYMHAMU;

aHAJIU3UPOB
aTh (u3nyecKue
IIPOLIECCHI U
SIBJICHMSI,
UCIIOJIBb3YS
busnueckue
3aKOHBI u
OPUHIUIIBI:




3aKOH
3JIEKTPOMArHUTHOMN
WHIYKIUH, npu
TOM pas3im4arh
CIIOBECHYIO
(hopMyTUPOBKY
3aKOHa, ero
MaTeMaTHIeCKOe
BBIPKCHUE u
ycioBus  (TPaHHUIIBL,
o0macTh)
MIPUMEHUMOCTH;
OTIpENeNATh
HaInpaBJICHUE
BEKTOpAa HMHJYKIIUU
MarHuTHOTO  TIOJIS

MIPOBOJIHUKA c
TOKOM, CHJIBI
AMrepa W cuibl
Jlopenna;
UCIOJIb30BATh
TEOPETUYECKUE
3HaHUA 10 (U3KKE B
TOBCETHEBHOM
KHU3HU ISt
o0ecrnieueHus
0€30MacHOCTH  TPHU
oOpareHun C
npudopamu "
TEXHUYECKUMHU

YCTPONCTBAMHM, JUIA




COXpaHCHHSI
3]I0POBbS u
COOJIIOJICHUST  HOPM
IKOJIOTUYECKOTO
MTOBEICHUS B
OKpY>Karolleu cpele;
paboTtartp B rpyriie
C BBITIOJTHCHUEM
Pa3IMYHBIX
COIMATTLHBIX
pouei,
TUTAHUPOBATh
paboTy rpymimsl,
palroHaIBEHO
pacrpenensTh
00s13aHHOCTH U
IJTAHUPOBATH
JEeSATEIILHOCTh B
HECTaH/aPTHBIX
CUTYaITUsX,
a/IeKBaTHO
OILICHUBATh BKJIA]]
Ka)KJI0TO U3
Y4aCTHUKOB
TPYIIIBI B peIIeHUE
paccMaTpuBaeMoit
poOIeMbI

Hroro no pazneny 11

Paznen 2. KOJIEBAHUSA U BOJIHBI




2.1

Mexanuueckue n
3JIEKTPOMAarHUTHHIE
KoJIeOaHus

bubnuoreka [JOK
https://m.edsoo.ru/7f
41c97c

Hay4YHUThCS
OOBSICHATH  CMBICI
MOHSATHH
"MeXaHH4YECKHE
Konebanus",
""MaTeMaTHYCCKUH
MasTHUK";
MIPUBOUTH TPUMEPHI
K0J1€0aTeIHbHOI0
JIBUKEHUS u
OIHCHIBATh YCIIOBUS
€ro BO3HUKHOBEHHUS,
HAYYUTHCS
OOBSACHATH  CMBICT
TIOHSTHHI u
(buzmyecKkux
BEJIMYHMH
"rapMOHHYECKHE
KoyieOaHus",
"ammutyga",
"nepuon",
"gacrota", "¢daza";
OIUCHIBATh
TUHAMUKY
K0J1€0aTeIbHOTO
JIBHOKCHUS u
TpeBpaIiecHne
SHEPTUU Ha MPUMEpPE
MIPY>XUHHOTO u
HHUTSIHOTO
MasTHUKOB; peIlaTh



https://m.edsoo.ru/7f41c97c
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3aaun c
UCTIOJIb30BAHUEM
ypaBHCHHUSI
TapMOHUYECKUX
KOJIeOaHuit;

MIpU OMUCAHUU
(bu3mIecKoro
nporiecca MpaBHILHO
TPaKTOBaTh
(bu3NYEeCKUA CMBICIT
HCTIOJIB3yEMBIX
BEJINYHH, ux
0003HauCHHUS u
CIMHUIIBI, HAXOIHUTh
(hopmyIbl,
CBSI3BIBAOIINE
JTAHHYIO
¢buznyeckyro
BEJUYMHY C APYTHMHU
BEIIMYMHAMU;

WCTIOIH30BATh
TEOpEeTUYECKHe
3HaHUA MO (U3MKE B
MOBCEIHEBHOM
KHU3HA TSt
o0ecrieyeHus
0€30MacHOCTH  TIpU
oOparteHuu c
npubopamu u
TEXHHYECKHUMHU
YCTPOWCTBAMH, JUIS




COXpaHCHHSI
3JI0pPOBBS u
COOJIIOJICHUST  HOPM
IKOJIOTUYECKOTO
MTOBEICHUS B
OKpY>Karolleu cpele;
paboTtartp B rpyriie
C BBITIOJTHCHUEM
Pa3IMYHBIX
COIMATTLHBIX
pouei,
TUTAHUPOBATh
paboTy rpymimsl,
palroHaIBEHO
pacrpenensTh
00s13aHHOCTH U
IJTAHUPOBATH
JEeSATEIILHOCTh B
HECTaH/aPTHBIX
CUTYaITUsX,
a/IeKBaTHO
OILICHUBATh BKJIA]]
Ka)KJI0TO U3
Y4aCTHUKOB
TPYIIIBI B peIIeHUE

paccMaTpuBaeMoit
poOIeMbI
Mexanuveckue u but6mmoreka [IOK Hay4YMTbCS
2.2 ANEKTPOMArHUTHBIE https://m.edsoo.ru/7f OOBSICHATH

BOJIHBI

41c97¢c

3HAYCHHUE MOHATUMN



https://m.edsoo.ru/7f41c97c
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"BojHA", "MIMHA

nmn

BOJIHBI", "CKOPOCTh
BOJIHBI"; 3HATH
YCIIOBUSI
BO3HHUKHOBEHUS,
OTIIUYHUS U
0COOEHHOCTH
pacnpocTpaHeHus
MOTNIEPEYHBIX U
MIPOJIOJILHBIX BOJIH;
3HATh
MaTeMaTHIECKYIO
CBSI3b MEKIY
JUTMHOM 1
CKOPOCTBIO BOJTHBI;
3HATh YpaBHEHHE
rapMOHHUYECKOU
Oery1iei BOJHBI,
HayYUTHCS
MIPUMCHSITh
ypaBHECHHE
rapMOHUYECKOMN
Oery1ei BOJTHBI
TUTSL HAXOXKICHUS
BEJIMYHH,
XapaKTepPU3yIOIIUX
pacmpocTpaHeHue
MEXaHHUYECKHUX
BOJIH; 3HATh
OTIUYHSI TUTOCKHUX




U cheprudecKux
BOJIH, YMETh
MIPUBOJIUTH UX
MIPUMEPHI;
3aIMChIBATh
YCIIOBHE U
pernieHue 3aaa4 1o
COCTaBJICHHOMY
AITOPUTMY;

Hay4UTHCS
O0OBACHATH
3HAYEHUE TTOHATHUS
"3]IeKTpOMarHuTHa
s BOJIHA"; 3HATh
yCIOBUS
BO3HUKHOBCHUS B
pacnpocTpaHeHus
3JIEKTPOMArHUTHBI
X BOJIH, OCHOBHEBIE
TIOJIOXKEHUS TEOPHUH
Maxkcsedna,
CBOICTBa
ANEKTPOMATrHUTHBI
X BOJIH; HAYYHUTHCS
CpPaBHHBATh
CBOMCTBa
3JIEKTPOMArHUTHBI
X 1 MEXaHHYECKHX
BOJIH
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Onruka

10

bubnuoreka [JOK
https://m.edsoo.ru/7f
41c97c

WCIIOJIb30Ba
Th TEOPETUUCCKHE
3HAHUS 1o
buzuke B
[IOBCEIHEBHOM
KU3HU JUTSt
obecrnieyeHus
0e30macHOCTH
pu 00palleHuu ¢
npudopamu 17}
TEXHUYSCKUMU
YCTPONCTBAMH,
JUTSL  COXpaHEHUS
310POBbBSI u
coOroIeHus
HOPM
AKOJIOTHIECKOTO
TTOBEACHUS B
OKpY Karolen
cpene;
paboTaTh B
rpy1Ie ¢
BBITTOJTHEHHUEM
Pa3IMYHBIX
COITMATBHBIX
poneu,



https://m.edsoo.ru/7f41c97c
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IJIAaHUPOBATH
paboTy TpymIbl,
paIrmoHaIBHO
pacnpenensTh
00513aHHOCTH U
IIAaHUPOBATH
JIEITEILHOCTH B
HECTaHIAPTHBIX
CUTYaIHsIX,
aJICKBaTHO
OIICHUBAThH
BKJIaJ] KaXKJ0TO
U3 YIaCTHUKOB
TPYIIIBI B
pericHue
paccMmaTpuBaeM
01 poOIEeMBI

Wroro no pasaeny

24

Paznea 3. OCHOBBI CIIENUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

OCHOBEBI
. bubnuoreka [JOK
cHeUaILHON
3.1 - 4 https://m.edsoo.ru/7f
p 41¢97¢
OTHOCHUTEIBLHOCTH
Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA
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IIEMEHTHI

bu6mmoreka [IOK

4.1 N 6 https://m.edsoo.ru/7f
KBAaHTOBOM ONTHKHU

41c97c
bu6mmoreka [IOK

4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f
41c97c
but6mmoreka [IOK

4.3 ATOoMHOE S1p0 5 https://m.edsoo.ru/7f
41c97¢

Hroro no pazneny 15

Pazgea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

DJIEeMEHTHI bu6mmoreka [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f
acTpou3uKu 41c97c
Hroro no paszueny 7
Pa3znen 6. OBOBILAIOHIEE IOBTOPEHUE
bu6mmorexa [IOK
06006
6.1 obratotiee 4 https://m.edsoo.ru/7f
MOBTOPEHHE 41¢97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 4

[NPOT'PAMME
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