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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qusuke 0a30BOr0 YpPOBHSI Ha YpPOBHE CpEAHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaram
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€toM ¢eaepaibHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHILIETIIIUM TIpenoiaBanusi yuyeOoHoro mnpeamera «Dusmka» B o0Opa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peANTU3YIOIIUX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanne mporpaMmbl 1O (pU3MKE HampaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuatomuxcst 10-11 kmaccoB npu 00y4ueHuH
uxX Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSTEIbHOCTHOTO MOAXO/a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusam OPI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM 0O0y4YeHHs, a TaKxKe
YUUTHIBAET HEOOXOJUMOCTh pEANTU3aUUU MEKIPEAMETHBIX CBsI3eld (PU3MKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IIpeIMETaMU. B Hell onpenesnstoTcsi OCHOBHbBIE
1IN U3y4eHUs! (PU3UKH Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIE, MeETaIlpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO r0JlaM 00yUYEHUS;

e coJlepkaHue yueOHoro npeamera « Pu3nka» 1o rogam o0y4eHuUs.

®du3rka Kak Hayka o HauOosiee OOIMX 3aKOHAX MPUPOJBI, BBICTYIAs B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaroniemM Mupe. IIIKoabHbII Kypc (U3UKH — CHCTEMOOOPa3yOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbuzmyeckoit reorpaduet u actpoHomuein. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNsieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B Chepe FIHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
IOJIYYEHHUS] HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMM M Ipyrux. M3yudenue
($u3MKK BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYUHOI KapTUHBI
Mupa oOydyaromuxcsi, B (OpMUpPOBAHUE YMEHUN TMPUMEHSTh HAyYHBIA METOJ
MO3HAHUS NP BBIMOJHEHUU UMU YUYE€OHBIX UCCIIEI0BAHU.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeIHEro 001Iero 0opa3zoBaHusl MOJ0KEH
pAI UAeH, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

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



Hoesn eenepanusayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (QU3HKH
oOBeaUHEH BOKPYr (u3MuecKuxX Teopuil. Benmymmm B Kypce sBsieTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzarus mpesmonaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPOoOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc bu3uku npesmonaraet 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX TMPHUIIOKEHUN M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuzyercs MOCPEICTBOM BBEACHHS 3JEMEHTOB
COJIEpKaHMs, TOCBSIIEHHBIX SKOJOTHMYECKHM MpOOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakkKe O0OCYXKICHHUA
po6JieM palOHAIIBHOTO MPUPOAOIIOJIB30BAHUS U SKOJIOTHYECKON 0€30M1aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBISAIOTCS (pu3myeckue teopuu ((popmMupoBaHHE MPEACTABICHHHA O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOU TEOPUH, POJM (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX PEJACTABICHUSIX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONUCAHMSI €CTECTBEHHO-HAYUHBIX SIBIICHUI U IIPOLIECCOB).

CucTeMHO-esTeIbHOCTHBINA MOJAX0A B Kypce (PU3UKH peau3yeTcsl MPEexae
BCEr0 3a CYET OpraHU3alMHU HKCIEPUMEHTAIBHOU ACSITENIBHOCTU OOYYarOIIHUXCA.
Jlnst 6a30BOro ypoBHA Kypca (PU3HKHU — 3TO UCIOJIb30BAaHUE CUCTEMBI (DPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IPOrpamMme
no (usuke OObEIMHEHBI B OOIIMIA CIUCOK YYEHUYECKHX MPAKTUYECKUX PaldoT.
Bolenenre B yKa3aHHOM IIepedHe J1abopaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMu 00pa30oBaTeIbHOTO IpoLecca
UCXOJ U3 OCOOEHHOCTEW IUIAHWPOBaHUS M OCHauleHus kaOuHera Qusuku. Ilpu
3TOM OO0ECHeunBaeTcs OBJaJACHUE OOYYalOUIMMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAaHOBKY OIBITOB 10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yIENSETCs PEIICHUIO PACUETHBIX U KAUECTBEHHBIX 3a/1ay.
[Tpu 3TOM AJIs pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a7jaui C BHO 3a/IaHHOM
¢u3nyecKoil MOJeNbl0, TMO3BOJISIIOIIME MPUMEHSITh M3yYEHHbIE 3aKOHBI |
3aKOHOMEPHOCTH Kak M3 OJHOrO paslieia Kypca, Tak U HWHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha
OOBsICHEHHE TpOTEeKaHUs (U3MYECKUX SBJICHUA U MPOLIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyromue BbIOOpa (QU3WYECKOW MOJETH [JIsi CHUTyallud TPaKTUKO-
OPUEHTHPOBAHHOIO XapaKTepa.



B cootBetctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecnieyeHn0 y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca (PU3MKH HAa YPOBHE
CpeqHero oouero o0pa3oBaHUs JODKEH M3y4yaTbCsl B YCIOBUSX IPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa NIpPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kaOunere Gu3MKU MOMKHO OBITH HEOOXOIUMOE
nabopatopHOoe O00OpYAOBaHUE JJid BBINOJHEHUS YKa3aHHBIX B MPOrpaMme IO
(u3KKe yUYEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYyI0BaHHE.

JleMOHCTpalMOHHOE  000pyJ0oBaHHE (OPMUPYETCSI B COOTBETCTBUU €
OPUHLIAIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U 00ECIEYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBBIX JEMOHCTpAlUd IS
UCCIICIOBAaHMUSI ~ M3Y4YaeMbIX  SBJICHMA M  TPOILECCOB, OMIHUPUYECKUX H
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 000OpyAOBaHHE [JIsl YUYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMILJICKTHI
71a00paToOpHOTO O0OPY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE€ IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIETISIMU MU3y4eHUs! GU3HUKH B 00111eM 00pa30BaHUU SABIISIOTCS:

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

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTta U3yueHus: OCHOB
CTpOCHHMSI MaTepHH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHHE yMEHHMI OOBSICHATH SABICHUS C HUCIOJIH30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

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

JlocTrxeHne STUX Iene 00ecrneunBaeTCsl pelieHneM CIeAyIoNX 3a1ad B

MpoIIecce U3YUYEHUsI Kypca PU3UKUA Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00X PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAsl 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 pELIEHUS Ppa3IWYHBIX 3aJad C SBHO 3aJaHHON
du3MYECKO MOJENBIO, 3a]ad, MOAPA3yMEBAIONINX CaMOCTOSTEIBHOE
co3manre GU3NYECKON MOICIH, aICKBAaTHON YCIOBHSM 3a/1a4H;

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

e OBJIAJICHUE METOJAMU CaMOCTOSITEILHOTO IJIAHHUPOBAHUS U TPOBEIACHHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAJIM3a W HHTEpPIpETalud HHPOpMaIuH,
OTIpEIeTICHUS TOCTOBEPHOCTH TOJTYUSHHOTO Pe3yIbTaTa;

e CO3JaHHE YCIIOBUU JI Pa3BUTHs YMEHHH MPOCKTHO-HUCCIIEIOBATEILCKOM,
TBOPYECKOH IEATEITHHOCTH.

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

[Ipennaraemelii B mporpaMMe 1O (U3HMKE TIEpeuYeHb Ja0OpaTOPHBIX U
IPAKTUYECKUX paboT SBISIETCS PEKOMEHJOBAHHBIM, YYMTEIb [E€laeT BBIOOD
IpOBEJCHUS JTa0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYATbHBIX
0COOEHHOCTEN 00yUarOIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usnka — Hayka O npupozac. HaydHble MeTOABl MO3HAHUA OKPYXkKAIOIIETO
Mupa. Poiib 3KkCiepuMeHTa U TEOPUH B IPOLECCE MMO3HAHUS IPUPObI. DKCIEPUMEHT
B (pusuke.

MonenupoBanue (u3NYECKUX SBJICHMW M mpolieccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTb) U
YCKOPEHHE MAaTE€pUabHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. [paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, MYTHU ¢ TNEPEMEIICHUS
MaTepUaIbHOW TOYKUA OT BPEMEHH.

CBoboaHoe mageHue. Y CKopeHue cBOOOHOTO TaeHHUS.

KpuBonuHelHoe 1BuXeHuE. [[BUKEHNE MaTEpUAIBHON TOUKHU 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEITHAs CKOPOCTb.
[lepuon u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W TPAKTUUECKOE TMPUMEHEHUE: CIHUIOMETP,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PeMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMBbl OTCU€TA, WIUTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes1 B BO3yXe U B pa3peskeHHOM ITPOCTPAHCTRBE.

HaOmronenue nBmkeHUs Tejia, OPOIIEHHOrO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagiienue CKopoCcTH npu ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXIY IIyTAMH, MPOWIEHHBIMHA TEIOM 3a
MIOCIICIOBATEIBbHBIC PABHBIE NPOMEXKYTKM BpPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne IBUKEHUS ApUKa B BA3KOW HKUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIIeHHOTO0 TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeid  3akoH  HbrotoHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

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

3akoH BcemupHOro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIBKEHHUS U cuiia TpeHus nokos. KoadduimeHT tpenusi.
Cuiia cOnpOTUBIIEHUS MPU IBMXKEHUU TEJIA B dKUJKOCTH WIIU ra3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHE: MNOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKEHHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydenue ABMxeHUs OpycKa M0 HAKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

HccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOIO TENA, HMEIOIMIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXpaHeHUA 6 MEXAHUKE

NMnynbe MatepualibHOM TOYKHM (T€na), CUCTEMbl MaTepPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHUsI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToreHunanbHas SHEPrus YOpyro
nedopMupoBaHHO npyxuHbl. [loTeHIIManbHAS SHEPTHs Tena BOJIU3U TOBEPXHOCTH
3eMJIH.

[loTeHUMAIbHBIE W HEMNOTECHUHAIbHBIE  CHIIBI. CBsi3b  paboOTHI
HEIMOTEHIUAIIbHBIX CUJI C U3MEHEHHEM MEXAaHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUsI MEXaHUYECKOU YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONED,
MPY>KUHHBIN NUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIUATBLHOM SHEPTUH B KHHETUYECKYIO M 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsizu pabOThl CHJIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiexyJisipHas GU3NKa U TEPMOIMHAMHKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKCHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJEIM CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX MoJeiel. Macca u
pa3mepsl Mosiekyi. KonundectBo BemectBa. [locTostHHas ABoraipo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeanibHoro raza. (OCHOBHOE YpaBHEHHUE  MOJEKYISPHO-
KMHETHYECKOW TEOpUH HJcalbHOro Ta3a. AOCONIOTHas Temreparypa Kak Mmepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUJIOBOTO JBWXKEHUsS dvactul raza. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. [ paduueckoe mpencTaBiIeHHE H30MPOILIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpONCTBA W NPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE MHUCKPETHOE CTPOCHHE BEmiecTBa, GoTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

OnbIThl 10 MU PY3UN KUAKOCTEN U ra30B.

Monenb OpOyHOBCKOTO ABUKECHUSI.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILIECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mogenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS UICAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPECHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKIY ITapaMEeTPaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMmoauHaMuueckass cucTeMa. BHYTpEeHHsAsI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KonudecTBo TerioThl U paboTta. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOIO  MJAEaJbHOrO  rasza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3Iy4YeHUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEILIONEPEaAYE.

[Tonsitue 00 aauabatHoM mporecce. llepBhlid 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh po1ieccoB B IPUPOJIE.

TennoBble  mammHbl.  [IpuHIUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi HHEPrUM B TEIUIOBBIX MamnHax. Koa(uumeHT mone3Horo
nericTBus TeruioBod MammHbl. [{ukn KapHo M ero ko3 @UIMEHT IOJIE3HOTO
JENUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M NPAKTUUECKOE NPUMEHEHHE: JIBUTaTelNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCUCTBHEM CXATOTO BO3/yXa, HarpeBanue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

M3mMeHeHne BHYTPEHHEW 3HEpruu (TemrepaTypbl) Tella Mpu Temionepeaaye.

OmnbIT 10 a1MabaTHOMY PACIIUPEHHUIO BO3/IyXa (OTBIT C BO3AYIITHBIM OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSE BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoewvle nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u xurnenue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3AyXa. HacellleHHBIM mnap. YaenpHas TEImioTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JJABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopubsie Tena. AHA30TPONHS CBOMCTB
kpuctamioB. JKunakue kpuctamwisl. CoBpeMeHHblIE Marepuaiibl. [lnaBienue u
KpUcTayuM3aius. Y aeibHas Tersiota miaasieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuyeckue yCTpOMCTBA W NPAKTHUUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU TMOIYUYECHHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIECHHBIX MapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHHUS BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomol

N3mepenre 0OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Pa3nen 4. DnekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Ten. DIeKTpUudeckuid 3apsi. J{Ba Buia 3JIeKTPUYECKHUX 3apsiA0B.
[IpoBOHUKM,  AMDJIEKTPUKH W TOJIYNPOBOJHMKU. 3aKOH  COXpPaHEHHUS
AIIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHslil 3eKTpUuUecKuil 3aps.
DnekTpudeckoe nosie. Hanpssk€HHOCTh 3eKTpUudecKoro nodis. [Ipunnunn



CYyNEPHO3ULIUNA DNEKTPUUYECKUX Tojeil. JInHuKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

PaGoTa cui anekTpoctaTudeckoro nois. [Torenmnuan. PasHocTh moTeHITMAIOB.
[IpOBOJHUKM W JUANEKTPUKKA B AJIEKTPOCTATUYECKOM Toiie. Juanmekrpuyeckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3alllUuTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIT.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHZIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUUYECKOrO TOKAa.
Hcrounuku Toka. Cuina Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIIEHUE. YEIBbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAIIEIBHOE, CMENIAHHOE COEIMHEHUE POBOTHUKOB.

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

DNEeKTPOJBIXKYIIAsA CUJIAa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3axoH Oma Ji71s1 OJTHOM (3aMKHYTOM ) AieKTpruueckoi uenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudecKkuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobOcTBeHHass U MpUMECHasi  MPOBOJUMOCTh
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBEIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTpOIUTHYECKAsT AUCCOIUALIUS. DIEKTPOIIH3.



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETpP, pPEOCTaT, HMCTOYHUKH TOKA, 3JIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN IO,
TEPMUCTOPBI U (POTOPEZUCTOPHI, NOTYTIPOBOHUKOBBIN U0/, TaIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa M HalPSIKEHUS.

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

CMeliaHHOEe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cwuibl. KoOpoTkoe 3ambIKkaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE BIEKTPOJIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OHOCTOPOHHSISI TPOBOIUMOCTD THO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMenaHHOIO COEUHEHNs PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYIIEW CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

Habmronenue 3nexTpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBIs€TCS ¢
YY4ETOM COIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MaTHKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOIrO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, TUmnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl YpaBHEHUMW, JIMHEWHAs (QyHKIuS,
napa6ona, runep6osia, ux rpaduki U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IIPOEKLNN HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABW)KEHUE B KUBOUM mpupone, nuddysus, ocMoc,
TEII000OMEH KMBBIX OPraHM3MOB (BH[bI TEILIONEpEaayuu, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB ¥ MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs MAcCa, TEIIOBBIE CBOMCTBA TBEPBIX TEN, )KUIKOCTEU U Ia30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTHUYECKAas  AUCCOLMALINS,
raJIbBaHHKA.

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

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUA B TEXHHUKE, IOAIIMIIHUKYU, WCIOJIB30BAHUE 3aKOHA COXpPaHEHMs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrUeE), JABUTATENb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIC HAHOMATEPUAIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJICHUE 3IIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpEBATEIIbHbBIC puOOPBHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Macnummnoe none. IneKmpomazHumMHaAsA UHOYKYUS

[TocTtosaHHbIE MarHUTHI. B3anmoaeicTBUE NOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop marauTHOM MHAYKIMU. [[pyHIKI Cyneprio3uliny MarHUTHBIX MOJIEH.
JIluauu MarHuTHOM WHAYKUMM. KapThHa JWMHUM MarHUTHOM WHIYKIUW T10JIs
MMOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1OJIe TPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUA
MAarHUTHOI'O IIOJIS JUJIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MoyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJIeHUE. [BUKEHUE 3apsKEHHON YaCTULIbI
B OJJHOPOJHOM MarHuTHOM IoJje. PaGota cunbl Jloperma.

SIBnenue anekTpoMarHuTHOW HMHAYKUMHM. [lOTOK BekTopa MarHUTHOU
MHOYKIAHW. OJIEKTPOABIKYIAS CWla HWHAYKIMU. 3aKOH BJIECKTPOMAarHUTHOMN
nHaykuuu dapazes.

BuxpeBoe »siekTpuyueckoe Tmosie. ODJIEKTPOJBMXKYIIAs CUjla HHAYKIUUA B
IIPOBOJIHUKE, IBMUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOMHAYKIIWH.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIH >JIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMYM MarHUTHOTO TTOJISL.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHue 3JIEKTPOMAarHUTHOM WHTYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIXKYIIEH CHIIBI MHIYKUHUHA OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKa.

SIBneHne caMOMHYKIUH.

Yuenuueckui sxcnepumenm, nabopamoprvie padomoi

M3y4yeHne MarHuTHOTO IOl KaTYIIKU C TOKOM.

HccnenoBanne 1eCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHyle Koiedanus

KonebGarenbHas  cucrema. CBoOOAHBIE  MEXaHHYECKHE  KojeOaHUS.
["apmonnueckue kosiebanus. Ilepuon, yacrora, aMmMTyaa U ¢aza KoyeOaHU.
[Ipy>kMHHBIN MasTHUK. MaTeMaTUYEeCKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJIeOATEeIbHOM KOHType. AHAJIOTus MeEXAy MEXaHWYECKUMHU MU
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @Popmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPrUM B UJEATBHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosie0anus. Pezonanc. BbiHy X I€HHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennbiii TOK. CUHYCOMAQIBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYEHHE CHUJIBI TOKAa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedIeHUE ANEKTPUUECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M IPAKTUUYECKOE NPHUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mapameTpoB KoJjeOaTelbHONW CHUCTEMbI (MPYKUHHBIM WK
MaTeMaTUYECKHUI MasiTHUK).



Hab6nronenue 3aTyxarmmx KoJaecOaHmii.

HccnenoBanue cBONCTB BIHYXICHHBIX KOJIeOaHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHUH PE3UCTOpa, KaTyLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3JEKTPOonepeadHn.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

HccnenoBanue 3aBUCMMOCTH MEpPHOJa MaJbIX KOJIeOAaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre nepeMEeHHOT0 TOKA B LIETIH U3 MTOCIEI0BATEIBbHO COSIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 60THbL

Mexannueckue BOJHBI, yciaoBus pacnpoctpanHeHusa. Ilepuona. Ckopocth
pacrpocTpaHeHus U JjuHa BoOJIHBL. [lomepeuHble W MPOAOJBHBIC BOJIHBI.
HNuTtepdpepenius u nu@pakuus MEXaHUYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoinHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUe, MpesioMIICHUE, Toysipu3anus, Audpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJH. [[puMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TelleBUAeHUA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

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



HccnenoBanre CBONMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEJIOMIICHHE,
noJisipu3anus, 1Iuppakus, THTEpPEpeHIus.

Tema 3. Onmuka

['eomeTpuueckass onTtuka. IIpsAMOIMHENHOE pacnOpoOCTpaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3akOHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Jucnepcus ceera. CiaoxHbIi coctaB 0enoro ceta. LIBerT.

Cobuparoiye 1 paccenBaronye JMH3bI. ToHKas inH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoeHne nzoOpaxxeHuid B COOMPAOIINX U
paccenBaromMX JUH3aX. PopMysa TOHKOW JIMH3bI. Y BEJIMYEHUE, 1TaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBas ontuka. Wurtepdepennust cBera. KorepeHTHblE HMCTOYHHUKH.
VYcnoBuss HaOMOOEHWS MaKCUMyMOB M MHUHMMYMOB B HWHTEp(EpPEHIUOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NICTOYHUKOB.

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

[Tonsipuzanus ceera.

TexHHYecKue YyCTPOMCTBAa M MNPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyNa,
doToamnmapar, TPOEKIIMOHHBIA almapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAsS
OITHKA, MU(PPaKIIMOHHAS PEHIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE PpPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuOOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinm ceera.

HaOmronenue nudpakiyu cBera.

HaOmronenue nucnepcuu cBera.

[ToyueHue ciekTpa ¢ MOMOIIBIO IIPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

Habmoienue nomisipuszanuu cBera.

Yyuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

W3mepenune nokaszaresis MpejoMIIeHUs CTEKIIA.



HccnenoBanue cBOWCTB N300paKeHU B TMH3AX.
Habmroienue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienAJILHON TEOPUH OTHOCUTEILHOCTH

[ paHHLIBI TPUMEHUMOCTH KIIACCHYECKOU MeXaHHKHU. 1locTymaTsl cnennanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUTVHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl € DHEPIrUEH U MMILYJIbCOM PEIATUBUCTCKOM YaCTHUILbl. DHEPIHs
ITOKOS.

Pasznen 7. KBanroBasi 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'. CrosneroBa. 3aKOHBI
dotoapdexra. YpaBuenue OiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHuia»
dboTorddexra.

Hasnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHE: (POTODIEMEHT,
dboTomaTYMK, CoJTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(p(DHEeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 (oTodddekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mozens aroma. [locrynmatel bopa. M3nydenwe wu mornouieHue
(GbOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumsi
cnekTpoB. CIIEKTp YpPOBHEW 3HEPTUH aToMa BOAOPO/a.

BosHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
Ty aliu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

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

Jlemoncmpayuu



Mopnens onsita Pesepdopna.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
Habnronenue TMHEeHyaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus snapa. OTKpbITHE
pannoaktTuBHOCTU. OnbIThI Pe3epdopa o onpeneneHuto coctaBa paguoakTUBHOTO
m3nydenns.  CpoiictBa  anbda-, Oera-, ramMma-u3nydeHus.  BiusHaue
PaJMOaKTUBHOCTH HA KUBBIE OpPraHU3MBI.
OTkpeiTHE TIpoTOHA W HeiTpoHa. Hykimonnas monens sigpa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino siapa. M3orormsl.
Anb(a-pacnaa. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3IIy4deHHE. 3aKOH PaJIMOaKTUBHOTO pacIaja.
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.
Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.
SAnepusiii peaktop. Tepmosinepubiii cunte3. [IpobiemMbl U EPCIEKTUBEI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI IAEPHON YIHEPTETHKH.
OnemeHTapHble YaCTULbl. OTKPBITHE MO3UTPOHA.
MeTonbl HAOMIOIEHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.
®dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NYECKON KapTUHBI MUPA.
TexHUYecKue yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuu sxcnepumenm, rabopamoprvie padomoi
HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otanel pa3BuTUA acTpoHoMuUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMHH.

Bun 3Bé3mgHoro nHeba. Co3Be3mus, sSpKUe 3BE3NBI, TUIAHETBI, UX BHUIUMOC
JIBUKCHHUE.

ConHeuHas cucrtema.

Connne. ConHeuyHas akTHMBHOCTh. Mcrounuk sHepruum CoJsiHIIAa W 3BE3L.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpPaJbHBIA KJlacC —
CBETHUMOCTB». 3BE3/bI TJIABHOW IOCJIENOBATENBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]1 INIABHOM MOCJIEN0BATEIBHOCTU. BHYTpEeHHEE CTpOEHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Botonuu CosHLA U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunbiii [Tyt — Hama [Mamaktuka. Ilonoxenue u nBuwxenue CoyiHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa606ma. Pazoeranue ranakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JJIsl OTIpeieNICHUs] TIOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOTo MOJyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, ianer, Mieunoro I[yTu.

Oo0o01maromiee NOBTOPEHUE

Ponp Qu3uku ©U acTpOHOMHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITEIbHOCTU YEeJIOBEKA, POJIb U MECTO (PUBHUKU U
aCTPOHOMHUU B COBPEMEHHOW Hay4YHON KapTUHE MHpA, POjb (PU3MUECKON TEOpUU B
(GbopMUpOBaHNY NPEACTABIECHUN 0 PUBNYECKON KapTUHE MHUpPA, MECTO (PU3NUECKON
KapTUHBI MHpa B OOIIEM psOy COBPEMEHHBIX  €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMaTHUKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nousimusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, Trumnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHUWE CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPBI M MX IPOEKIMH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIWH, MPU3HAKKM MOJ00US TpPEYroJbHUKOB,
OTIpeJIeNICHHE TUIOMAIN TUIOCKUX (puryp u 00bEMa Ted.

bBuonocus: snektpuyeckue SIBICHHUA B KMBOW NpHUpOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJE, NEHCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPIBIX
TeJ, MeXaHU3Mbl 00pPa30BaHUS KPUCTAJUTHUECKOU PEIMIETKH, CIIEKTPATbHBIN aHAIN3.



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

Texnonoeus: JNUHUM BJEKTpONEpenady, TEHEpaTop MEePEeMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pagap, pPaguonNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yiIbTaThl OCBOCHUS Y4eOHOro npeamera «Du3nkay JOJAKHBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloIMXCA PYKOBOJCTBOBATHCS
chOpPMHPOBAHHON BHYTPCHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOH IICHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITAa U OIbITA JIEITEIBHOCTU B IPOLECCE pealn3alli OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOMN JAEATEIIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTb B MHTEpPECax IPAKIAHCKOIO
oOIIEeCTBa, y4aCTBOBATh B CAMOYINPABICHUH B 00pa30BaTENIbHON OpraHU3alllH;

YMEHHE B3aMMOJECUCTBOBATH C COLIMANIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCUICKOM MPasKJaHCKON UICHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOLIEHNE K T'OCYIAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHIMCKUX YUEHBIX B 00J1ACTH (PUBHKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHMSI, STHUECKOIO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIIEC B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyAyIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHUE K MHUPY, BKIIKOUYAs SCTETUKY HAYyYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;

5) Tpya0BOr0 BOCIIMTAHUSI:



WHTEpPEC K pa3NuuHbIM cdepam TpodecCHOHATBLHOW NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIJIAHbL;

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

6) 3K0JI0rHYecKOr0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBLHOTO
XapakTepa 3KOJOTHUYECKHUX MPoOieM;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElie HA OCHOBE
3HAHMS 1IeJIel YCTOMYUBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OMbITa JIEeITEIbHOCTH SKOJOTMYECKOW HAMNpaBICHHOCTH Ha
OCHOBE MMCIOIIHNXCS 3HAHUH 10 (HHU3UKE;

7) IEHHOCTH HAYYHOT0 TMO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PU3NUECKON HAYKH;

OCO3HAHME LEHHOCTH HAYYHOW JESTENbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4deHUs1 GU3UKU OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATEILCKYIO JEATEIbHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3zoBble jornueckue 1ecTBUA:
CaMOCTOATENLHO  (OPMYJIMPOBATh W aKTyalIM3upoBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIN ACATEIBHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU KX
JIOCTHXKECHUS,
BBISIBJIATH  3AKOHOMEPHOCTM W INPOTUBOPEYUS B  PAaCCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MaTEepHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBATH U BHITIOJHATH PAOOTY B YCIOBUSIX PEATbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Ba3oBbIe ncciaeaoBaTebLCKHE AelCTBUA .
BJIAJIETh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSMHU U METOAAMHU
bu3nuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U TMPOEKTHON JESTENbHOCTH
B 00JaCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeLIEHUs 3a7ad (PU3NUECKOro COAEpIKAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IT03HAHUS;

BJIAJE€Th BHUAAMU JIEATEIBHOCTH [0 TIIOJIY4EHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO W IPUMEHEHHIO B Pa3IMYHbIX Y4EOHBIX
CUTYaIUsX, B TOM YHCJIE MIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acTH (PU3HUKHY;

BBISIBJISIT TPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELIECHUs], HAXOAUTh apTYMEHTHI JJIs1 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAIM3UpOBaTh TOJYYCHHBIE B XOJI€ pEIICHUs 3aJaddl  pe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTb U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOM
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBUKY;

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT,

YMETh TIEPEHOCUTh 3HaHUA TO (U3MKE B MPAKTUIECKYIO O0OIacTh
KHU3HECSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEUIaraTh OPUTHHAIbHbIE MTOAXO0AbI U PEIICHHUS;

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

Pabora c undgopmanmei:

BJIa/IETh HABBIKAMH TMOJy4YeHUS WHGOPMAIMU (PU3NIECKOTO COJICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJN3,
CUCTEMAaTH3allMI0 U WHTEpIpeTaluio HHOOPMALUK Pa3IUYHbIX BUAOB U (opM
MIPEICTaBICHNUS;

OLIEHUBATH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCTIONB30BaTh  CpeACTBa WH(MOPMAIMOHHBIX W  KOMMYHHUKaIMOHHBIX
TE€XHOJOTMH B PEUICHHMM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3aj71a4 ¢ coOII0IeHnEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHmsi, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30macHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COJEp>KaHUsS B pazMyHBIX (opmaTtax ¢
yu€TOM HazHa4YeHHsI MTHPOPMAIUH U [IEJICBOU ayAUTOPHH, BEIOUPAsi ONTUMATBHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYILECTBIISAThH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JAESITETbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallUd M CcMsr4arthb
KOH(JIUKTBI;



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

IIOHMMATh U MCHOJIB30BAaTh NMPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh LEJIM COBMECTHOM  JIEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEVMCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pEe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAO0TO YYaCTHUKA KOMaHbI B OOLIUI
pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH HWJIEH C TO3WLHAA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIe YHHBepCaJbHbIe YUeOHbIe NelCTBUS
Camoopranuzamnus:

CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
GU3MKK WU AaCTPOHOMHHM, BBIABISTH NPOOJEMBI, CTaBUTh MU (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIBHO COCTABJIATh IJIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a]a4, [JIaH BBITOJHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAalHsIM;

pacuMpsTh paMKH y4eOHOro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peLIeHue;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HPYIULIUU B 00JaCcTH
(GU3HUKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIAJCTh HAaBbIKAMHM  MO3HABATEIIbHOM  pedieKcMH KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO TNPUHUMATHh DEIICHHS IO UX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TPH aHAIW3e pPe3yJbTaTOB
NEeSATEeTLHOCTH;

NPUHUMATH CeOsI, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHalM3e pPe3yJIbTaToB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JPYTHX HA OITHOKH.

B mporiecce TOCTHKEHUS TMYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS ITPOTPAMMEI T10
bu3uke I YPOBHS CpPEIHEro OOIIero oOpa3oBaHHs y OOyYaroluxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIUICKT, MPEeITOJIararo i
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOMN SMOIMOHAIBHON Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aJanmTHpPOBAThCS K
HYMOITMOHAIEHBIM H3MEHECHUSIM | TIPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JTOCTHIKEHUIO TSI U
ycrexy, ONTUMU3M, WHHUIIMATUBHOCTb, YMEHHUE JIEWCTBOBATh HCXOJI1 U3 CBOHUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 TMPU OCYIICCTBICHUHM OOINECHHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K xoniy o0yduenus B 10 kj1acce mpeMeTHBIC pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pusuku B (popmMupoBaHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBHOCTHU JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MOJIeNeH:
MaTepuajibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPOE TEJO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS Ta30B, KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] MPU PelIeHnn (PU3NIECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA U



ANEKTPOJINHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKEHUE,
CBOOOJIHOE TaJIeHUE TeJl, NBMXKEHHE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJICHCTBUE
Ten, nuddys3usi, OpOyHOBCKOE JBUKEHHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEéMa Tel MpU HarpeBaHuU (OXJIAXKIECHHH), TEIJIOBOE paBHOBECHE,
WCMapeHne, KOHJACHCAIUs, IUIABJIICHUE, KPUCTALUIM3ALMSA, KHUIIEHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS T'a3a NPU €ro Harp€BaHWHU B 3aKPBITOM COCYJE,
CBS3b MEXIY NapaMeTpaMH COCTOSIHUA T'a3a B M30MIPOLIECCaX, ANEKTpU3aLUs TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHMYECKOE NBIKCHHE, HCMOJb3ysd (PU3NYECKHE BEIUYMHBIL:
KOOpAMHATa, IyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIC TE€Jla, KNHETUYECKas JHEPrus, MOTCHUHAIbHAS JHEPIrUsl, MEXAHUYECKAS
paboTa, MexaHWYECKass MOIIHOCTh; IMPU ONUCAHUM TPABUIBLHO TPAKTOBAaTh
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U €IUHUIIBI,
HAXoJUTh (OPMYJIbl, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCMOB3yd (U3WUYECKUE BEIMYMHBI: JIaBJICHUE Tra3za, TEMIIeparypa, CpeIHss
KUHETUYECKasi DHEPrusl XaOTUUECKOr0 JIBMYKEHUS MOJIEKYJI, CPEIHEKBaIpaTU4HAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAsS SHEprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOr0 JCUCTBUS TEIUIOBOTO JBUTATENs; IPU OMHUCAHUU
NPAaBWIbHO TPaKTOBaTh (DU3UUECKUN CMBICT UCIOIb3YEMbIX BEIWYUH, UX
o0O3Ha4YeHUsT U CAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMU BEJIMYUHAM;

ONUCHIBATh N3YUYEHHBIC IIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
AIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD I0JIs1, MOTEHIHAJ, PA3HOCTh IMOTEHIUAJIOB;
NPy OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOJIb3yEMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJUHUIIBI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMYNHAMU;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHHS, UCMHOJIB3Yysa (pu3znyeckue
3aKOHBI W MPUHIUIBIL: 3aKOH BceMupHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3UIMUA CHUJI, MPUHUUN PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUID CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOIOTHON TeMIepaTypol, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, mpu 3TOM pa3nuyaTh CJIOBECHYIO
(GbOpMYyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BhIpaXXEHUE W YCJIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHIIBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUUIECKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KHU3HH,

BBITIOJIHATh HKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (U3MUECKUX SBICHUU H
MPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpU HTOM
dbopmyIrpoBaTh MpoodIEMy/3a1auy U TUTIOTE3y YIEOHOTO SKCIIEPUMEHTa, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYy10BaHUS, IPOBOIUTH ONBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJILHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHNN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJb30BaHUEM TMPSMBIX H3MEPEHUU, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
¢buKcHpOoBaTh PE3yabTATHI MTOJIYYCHHON 3aBUCUMOCTH (DU3HUECKUX BEIUYUH B BUJIC
TaOHIl U TPaPUKOB, JI€JIaTh BHIBOABI MO pe3yJIbTaTaM UCCIIeI0BaHNUS;

co0uro1aTh mpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEIOBAHUN B
pamMkKax y4eOHOTO DJKCHEPUMEHTa, Y4YeOHO-HCCIEAOBATEIBCKOM M MPOEKTHOMN
JESITEIIbHOCTH C MCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB M J1aOOpAaTOPHOTO
000py10BaHUS;

pemarbs pacu€THbIE 3aJadyd C SIBHO 3a/JlaHHOM (PU3MYECKOW MOAEIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUYECKUE BEIMYHUHBI U (HOPMYIIbL,
HEOOXOouMbIC NIl €€ pElIeHUs, MPOBOJUTH PacuéThl M OICHUBATh PEATbHOCTDH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peraTh KaueCTBEHHbBIC 33/1aUd: BBICTPAUBATh JIOTUYECKH HETPOTHUBOPECUUBYIO
IENOYKY PacCyXICHHUU C OMOpPOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sIBICHUS;

UCTIOJIB30BaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAITIOHHBIC
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINNA W TPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIONMYJISPHOW WHGOpMAINK, TOJYYEHHON W3 pPa3INYHbIX
WMCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

MPUBOIUTH PUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, O0OBSICHEHHE MPOIIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM KU3HU IS
oOecrieueHus 0€30MAaCHOCTH TPH OOpaIllEeHUH € MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, ISl COXPAHEHUS 3I0POBbS M COOJIFOICHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;



paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, PalMOHAIBHO PACIPEAEATh OOA3aHHOCTH MU
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K koniry o0yuenus B 11 kj1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCS YMEHHIM:

JIEMOHCTPHUPOBATh Ha TpUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PAa3BUTHUH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B IMPAKTHUYECKOW IEATEIBbHOCTH JIFOJIEH, LEJOCTHOCTh U E€IUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TMPUMEHEHHS M3yYEHHBIX (PU3MUECKUX MOJAENeH:
TOYEYHBIN IJEKTPUUECKUM 3apsifl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, S/ICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO spa IMpU pEeUIeHUH (PU3NYECKHX
3aj1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPU3UKHU: AJNEKTPUUECKAsi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACHCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT MWHIYKLUWsA, JEWCTBME MAarHUTHOIO IIOJIA Ha
IPOBOJAHUK C TOKOM M JBIXKYIIMUKCS 3aps]l, AJIEKTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, IPSIMOJIMHEWHOE pPacnpOCTPaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakiuuss ¢ NOJsIpU3alUs CBETa, JUCIEPCUs CBETa,
dbortoanexTpudeckuii 3pdext (hoTordPdhexT), CBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aromMa BOAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaAOaKTUBHOCTH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BELIECTBA (JEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TPOBOAUMOCTb  PA3IMYHBIX  Cpel) |
AJIIEKTPOMATHUTHBIE SBJIEHUS (IIPOLIECCHI), UCTOJIB3Ysl (PU3NYECKHUE BEIUUHMHBIL:
IEKTPUYECKUIN 3apsAll, CHJIa TOKA, 3JEKTPUUYECKOE HANPSHKEHHUE, HIEKTPHUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, ANEKTPOABIKYIIAs cujla, paboTa ToKa,

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

KATYIIKW, SHEPTUs SJIEKTPUUECKOI0 M MATHUTHOTO MOJIEH, MEPUOol U 4acToTa
KoieOaHul B KoJeOaTeNIbHOM KOHTYpE, 3apsl M Ccujla TOKa B Ipoliecce
FapMOHMYECKUX DJIEKTPOMATHUTHBIX ~KoJieOaHWH, (OKYCHOE pacCTOsHUE U

ONTUYECKasi CUJIa JIMH3bI, IPU ONKUCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUIL
CMBIC]I HCIOJNBb3YEMBIX BEJIIMYMH, HMX OO0O3HAUEHHs W EAMHUIIbI, YKa3bIBaTh
(bopMyIibl, CBA3BIBAIONINE JAHHYIO (PM3UUECKYIO BETMYUHY C APYTUMH BETUUMHAMMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, MCHOIB3YS

(du3nuecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPTUs U UMITYJIbC (POTOHA, MEPUOJ MOJIypacnaia, SHEPTrus CBsI3U



ATOMHBIX SI7IEP, TPU OINMCAHUU TPABWIBHO TPAKTOBATh (U3MUECKHN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYE€HUS U EAUHUIIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOLIME JIaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYHCIIATH 3HAaUeHHE (PU3NYECKON BEIMYHHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SABJICHMS, UCHONb3Yys (pu3nyeckue
3aKOHBI U MPUHIUIILL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATEIHHOTO U MapaliIeIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHIa, 3aKOH >3JIEKTPOMAarHUTHOMN
WHJYKINH, 3aKOH MPSMOJUHEHMHOTO pacrpoCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE ODWHIITeHHA Ui (oTodddekra,
3aKOH COXPaHEHHUsl HHEPruu, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs MAacCOBOr0 4HMClia, MOCTyJaThl bopa,
3aKOH PAJIMOAKTHBHOTO pacmlajaa, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTH4YECKOE BBIPAKEHHUE W YCIOBUS (TpaHUIlbl, 00JIacTH)
MIPUMEHUMOCTH;

ONPENIENATh HAIIPABIICHHE BEKTOPA MHAYKIIUA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, cuJjibl AMniepa u cuiibl JlopeHiia;

CTPOUTh M OMNHUCHIBATh H300PAKEHHE, CO3JaBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBAaHUIO (U3MUECKUX SBICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUW: NpPH 3TOM
dbopmyIMpoBaTh MpodIeMy/3a1ady U THIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTAHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUs, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYHIIECTBIISATh MPSIMbIC U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BETUYHH, IIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CIMOCOO W3MEPEHUS W HCIOIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH IOTPEUIHOCTEN U3MEPEHN;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH C UCIIOJIB30BAaHUEM MPSIMBIX
U3MEPEHUM: TPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATh PE3YJbTAThI
MOJIY4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUMYMH B BUJE TaOmMl U rpaduKoB,
JIeJIaTh BBIBOJIbI IO PE3YyJIbTaTaM UCCIIEA0BaHNUS;

cOOJII0/IaTh MpaBuiia 6€30MacHOr0 TpyJa MPU MPOBEJICHUU HCCIEIOBAHUN B
paMKax y4eOHOro JKCIEPUMEHTAa, Y4YEOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
JEATEIIbBHOCTH C HWCIOJIb30BaHUEM H3MEPUTENIbHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4dl C SBHO 3aJlaHHOM (PU3WYECKON MOJEIbIO,
UCIIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOMMBbIC JJIsI €€ pEelIeHUs, MPOBOJUTh PacyE€Thl U OIICHUBATH PEATbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pemaTh Ka4eCTBEHHBIE 3a7a4M: BBICTPAUBATh JIOTUYECKHA HEITPOTUBOPEYUBYIO
LIEMIOYKY PACCYXKIEHUN C ONOpPOM HAa HM3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHMUS,

UCIOJIb30BaTh IIPU PEIICHUH YUE€OHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMN U IIPEICTABICHHUS
yu4eOHOW W HAyYHO-TIOMYJAPHOM WH(GOPMALMU, TOIYYCHHOW U3 Pa3IudHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyt0 HHPOPMAITHUIO;

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

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOLECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3HKE B MOBCEAHEBHOM KU3HU JIS
obOecnieueHrss 0€30MACHOCTH MpU OOpallleHuu C MpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHHS 3J0POBbS M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM paA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, palMOHAIBHO pACIPEAENaTh OOA3aHHOCTH MU
IJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&JKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
H KoumnuecTBo yacoB J/1eKTPOHHbBIE CIIMCOK UTOT'OBBIX CI0CO0 OICHKHU
anMeHOBaHMe
Ne Kourpoas | IIpakrny (mndpoBbIe) TTaHHPYCMbIX UTOTOBBIX
pa3aesioB U TeM pe3ynbTaToB ¢
n/n Bcero | HbIe ecKue oOpa3oBare/ibHbIE IUIAaHUPYEMBIX
NporpaMmsl Ka3aHHUEM 3TaIloB UX
padoThI padoThI pecypchl Y pe3yabTaTOB
hopmupoBaHUS
Paznen 1. DU3UKA U METOJbI HAYYHOI'O IIO3HAHUA
HAY4YUThCA VYcTHBIN ompoc.
OOBACHATH POIIb DuzryecKuit
(bU3UKH B KU3HU AMKTAHT.
eIoBeKa 1 €8 CamocrosTenpHas
pabora.
3HA4YCHHE B
KonTponbsHas padora
cucreme
€CTECTBEHHBIX
HayK; OOBSICHATD
3HAYEHUE MOHATUI
Bu6nnoreka [[IOK "Mozens",
dus3nka 1 METOJIBI . .
1.1 AVHOTO HOSHA 2 https://m.edsoo.ru/7f rumnores3a’,
Hay4YHOT'O TTO3HAHUS
7 41bf72 "3akon", "Teopus’";

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



https://m.edsoo.ru/7f41bf72
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(buzmyecKux
3aKOHOBJIEMOHCTPH
poBarthb Ha
IpUMepax poJib U
MecTO (U3UKHU B
(hopMupoBaHUH
COBPEMEHHOMN
Hay4HOU KapTHHBI
MHpa, B PA3BUTHHI
COBPEMEHHOM
TEXHUKH U
TEXHOJIOTHH, B

MPaKTUYECKON
JIeITSIbHOCTU
JIIOJICH;

Hroro mo pazaeny

Pa3nen 2. MEXAHHUKA

HAy4YUTHCS YcrHbIl ompoc.
OOBSICHSITH duznyecKuit
3HAYEHUS HOHITHI JMUKTAHT.
"MaTepuanbHas CaMocTosTenbHas
paborta.

2.1 Kunematuka

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

Touka", "cucreMa
orcuéra","cpenHas
CKOpOCTB",
"MrHOBEHHAs
CKOpOCTB",
"yckopenue" ;
HAy4YUTHCS
OTIPENIETISATh

KonrponbHas pabota
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Xapaxkrep
JBIKEHUS TeJla B
BBIOpaHHOM
CHCTEME OTCUETA;
OOBSICHATH
TPAHUIBI
MIPUMEHUMOCTH
MOJEIIH
MaTepualbHOU
TOYKHU;

HAy4UThCS
n300paxkathb
paauyc-BeKTop,
BEKTOP
NepeMeLeHUS U
OTIpEeeIsATh
KOOpJMHATHI TeJla B
3aJJaHHbIII MOMEHT
BPEMEHHU; OTINYATh
MPSMOJIMHENHOE U
KPHUBOJIMHEWHOE
JBUKEHUE;

BBIpAXKaTh
¢busnueckue
BEJIMYUHBI B
equaunax CH;
3alUChIBaTh
YCIIOBHUE U
pelieHne
KOJIMYECTBEHHBIX U




rpaguIecKux
3az1a4 1o
COCTaBIICHHOMY
ITOPUTMY;
HAyYUTHCS
OIHCHIBATH U
OOBSICHATH
PaBHOYCKOPEHHOE
u
paBHO3aMeJIEHHOE
NPSAMOJIMHEHHOE
JIBUKCHHC,
MIPUBOJIUTH
MIPUMEPBI
Pa3IUYHBIX TUIIOB
JIBUKCHHUSI B
OKpYy’KaroIieM
MHpE;

3HATH CMBICIT
MOHATHH "TyTh",
"Bpems",
"cKkopocTh",
"yckopenue",
"nepemenieHue";
HayYUTHCS
CUCTEMAaTHU3HPOBAT
b U
BOCIIPOU3BOIUTH
3HAHUS U HABBIKH,
MOJIy4eHHBIE TIPH




W3y4YEHUU TEMBI
"Kunematnka"

2.2

JlmHaMuka

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

Hay4UThCS
HaXOIUTh CBA3b
MEXKITY
B3aHUMOJICHCTBHEM
TEJ U CKOPOCTHIO
UX JIBHKEHUS,
MIPUBOIUTH
TIPUMEPBI
MIPOSIBIICHUS
WHEPIHHU B OBITY;
OOBSACHATH SIBJIICHUE
WHEPIINH,
OOBACHATH OIBITEI
1o
B3aMMO/ICHCTBHUIO
Tell U JejaTh
BBIBOJIBI,
OOBACHATH CMBICIT
MTOHSITHUS
"HHepuHanbHas
cucrema otcuéra',
"macca', "cuna";
ONpENIENATh
TPaHUIIBI
MIPUMEHUMOCTH
3ak0HOB HbIOTOHA;
3HAaTh OCHOBHEIC
BHJIBI CHJT U YMETh

YcTHBIM onpoc.
duznyecKkuit
JTIUKTaHT.
CamocTosiTenpHas
pabora.
KoHnTtponsHas padota
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ONPEACIIATh UX B
3aJlaHHOMN
CUTYaINH;
Hay4YHUThCS
OMPEJIEIATH MaCCy
TeJa Mo pe3ysabTary
ero
B3aMMOJICUCTBHS C
JPYTUM TEJIOM;
Hay4MThCs pEIIaTh
3aJ1a4M C
MIPUMEHEHUEM
MaTeMaTU4eCKOro
BBIPKECHUS
BTOPOTO 3aKOHA
HrrotoHa;
Hay4UTHCS
OOBACHATH
XapaxkTep
B3aMMOJICHCTBHS
TE]I Ha OCHOBE
TPETHETO 3aKOHA
HrrotoHa;
OOBACHATH CMBICIT
TOHSATHS
"reoneHTpuYecKas
cucreMa mupa';
OOBSICHSATH OIBITHI,
JIOKa3bIBAIOIIHC
BpalieHue 3eMiiu;




COIIOCTABIIATh
IKCIIEPUMEHTAIBH
bIC U
TEOPETUICCKHE
3HAHUS C
00BEKTHBHBIMH
peanusIMu KU3HH,
YMETb
(dhopMynupoBath
3aKOH BCEMHUPHOTO
TATOTCHUS,
HAy4YUThCS
MIPUBOIUTH
MIPUMEPBI
MIPOSIBIICHUS
3aKOHa
BCEMUPHOTO
TATOTCHUS B
OKpYKaroIeM
MHpe; U300pakaTh
HaIpaBJICHUE
TPaBUTAIMOHHBIX
CHJI; 3HATh CBSI3b
CHJIBI TSDKECTH C
Maccoii Tena;
HayYUTHCS
CUCTEMAaTHU3HPOBAT
b, 0000IIaTE U
JIeaTh BBIBOJIBI O




SIBJICHUU
TATOTEHUS;
HAY4YHUTHCS
OTJIHMYaTh BEC OT
CHJIBI TSKECTH;
rpaduvecKku
n3o0paxarh Bec,
CUILY YIIPYTOCTH;
OOBSCHATH
BO3HHUKHOBEHUE
COCTOSIHUS
HEBECOMOCTH;
MPUBOINTH
MIpUMEPHI
Pa3TUYHBIX BUJIOB
nedopmaruu B
OKpY’KaroIieM
MUDE; ONHCHIBATH
yupyrue
nedopmaru
MaTEeMaTHYECKH C
MTOMOIIIBIO 3aKOHA
I'yka; onpenensTs
TPaHUIIBI
IPUMEHUMOCTH
3aKoHa ['yka;
HAY4YUTHCS
W3MEPSTH CHITY
TPEHUSsI TIOKOS,
CKOJIBKEHUS,




Ka4yeHus;, Ha3bIBaTh
CIIOCOOBI
YBEJIMUYCHUS U
YMEHBIIICHUST CUITBI
TPEHHUS; IPUMEHSTh
3HAHUs O BHAAX
TPEHHSI M CITOCOOax
HX U3MEPEHHUS Ha
MPaKTHKE;
OOBACHATH
SIBJICHHS,
MIPOUCXOJISTIINE W3-
3a HAJIMYMS CHIIBI
TPECHHUS

2.3

3aKOHBI COXpaHEHUs
B MEXaHHKE

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

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

YeTHBIM ompoc.
Du3nIEeCKUil
JUKTAHT.
CamocrosTenpHas
pabora.
KonrtponbHas pabota
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PEaKTUBHOIO
JIBYDKCHUS;

HAY4YHUTHCS
OIHCHIBAThH
Nepexobl  OJHOIrO
BUJa DOHEPrMH B
JApYroi;

HAY4YHUTHCS
MIPUMEHSTh
UMEIOIINECs] 3HAHUS
K pEILEHHIO
KOHKPETHBIX  3a/1a4
(3aKOH COXpaHEHHUs
UMIIYJIbCa, 3aKOH
COXpaHEHHMS
SHEpPTUM); TPAMOTHO
0QOpMIISITH pelIeHne
3aJad B TETPAJH;
HCIOJIb30BATh
MaTeMaTH4eCKUN
anrmapar B peUuIeHUU
3aJad  Ha  ypoKax
(Gu3nKK;  OBJIANETH
HAy4YHBIM TOJX0/10M
K PEIICHHTO
pa3IMYHBIX 33134 10
TEME;

WCTIOIH30BATh
TEOpEeTUYECKHE
3HaHUA MO (U3MKE B
MOBCEIHEBHOM




JKU3HU
obecrneueHus

JIs

0€30MacHOCTH  TIpU

oOpareHuun
npudopaMu
TEXHUYECKUMU
YCTPOMCTBaMH,
COXpaHCHHUSI
3II0POBbSI

JUIS

u

COONIIONICHHSI  HOPM

3KOJOTHYC€CKOI'0
IIOBCACHUA

B

OKpY>KalolleH cpelie;
paborats B rpyrmre

C BBIIOJHEHUEM
pa3IMYHbBIX
COLIMATBHBIX
poJien,
TUTAHUPOBATh
paboTy rpymnmsl,
paroHaIbHO
pacnpenensTh
00s13aHHOCTH U
TUTAHUPOBATh
JICSATEILHOCTh B
HECTaHIapTHBIX
CUTyalusix,
aZICKBaTHO

OIICHUBATH BKJIA]I

KaXIIOTO U3




Y4aCTHUKOB
IPYIIIBI B PELLICHHE

paccMaTpuBaeMoit
poOIIeMbI
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMHUKA
OIUCHIBATh YcTHbIl ompoc.
HU3YYEHHBIE dusznyeckuit
TEIUIOBbIE CBOMCTBA JMKTaHT.
Tel ® TemwioBsle | CaMOCTOATEIbHAs
pabora.

3.1

OCHOBEBI
MOJIEKYJIIPHO-
KUHETHYECKOU
TEOPUHU

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

SIBIICHHSI, UCTIOJIB3YSI
(dbuzndeckue
BEJINYMHBIL: IABJIICHUE
rasa, TeMIeparypa,
cpeaHss
KMHETHYEeCKast
SHEPrus
Xa0THYECKOTO
JIBYOKEHUS] MOJIEKYII,
CpeIHEKBaIpaTHIHA
sI CKOPOCTb MOJIEKYI,
KOJINYECTBO
TETIOTHI,
BHYTPECHHSIS
SHEprus, pabota
rasa, Kod((UIHEHT
IIOJIE3HOTO JEHCTBUSA
TETIOBOTO
JIBUTATEIIS; npu
OIHCaHUU

KonrtponbHas pabota
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IIpaBUJIbBHO

TPaKTOBaTh
(bu3nYecKuil CMBICI
UCIOJIb3YEMBIX
BEJINYMH, ux
0003HauCHHUS u
€IMHUIIbI, HAXOIUTh
hopmyisl,
CBSI3BIBAOIINE
JTAHHYIO
(buznuecKyro
BEJINYMHY C APYTUMU
BEJIMYMHAM;
WCIIOIb30BATh
TEOpPETUYECKHE
3HaHUA 10 (U3KKE B
TOBCEIHEBHOM
KU3HH TSt
o0ecrnieuyeHus
0€30MacHOCTH  TpHU
oOpareHuun c
npubopamu u
TEXHUYECKUMU
YCTpPOWCTBaMH, IS
COXpaHEeHHS
3J10pOBbS u
COONIO/IEHUsT  HOPM
HKOJIOTHIECKOTO
MIOBEJICHUS B

OKpY>Karolleu cpene;




paboTarth B rpynime
C BBINOJIHEHUEM
pa3IUYHBIX
COIMAIbHBIX
pouen,
IUIAaHUPOBATh
paloTy rpymimsl,
PALOHAIBEHO
pacmpenenirb
0053aHHOCTH H
IUIAHUPOBATh
JEATEIILHOCTD B
HECTaHAAPTHBIX
CUTyalusiXx,
aJIeKBaTHO
OLICHMBATh BKJIA/I

Ka)KJIOro u3
YYaCTHUKOB
TPYIIIIBI B PEIICHNE
paccMaTpuBaeMon
poOIeMbI
a”HaJIu3upoBaT YcrHbll ompoc.
b ¢Gusnueckue | DusHuecknit
MPOLECCHI W | [IMKTaHT.
OCHOBBI but6mmoreka [{OK SIBJICHUSL, UCIIOJIb3YS CamocrosrenbHas
3.2 10 https://m.edsoo.ru/7f | duzndeckue 3aKOHBI pabora.
TEPMOJAMHAMUKU

41bf72

Y TIPUHIUIIBL: CBS3b
cpenaHen
KHHETHYECKOM
SHEPTHH TEIJIOBOTO
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JBUKECHUST MOJIEKYJ
c abCOMOTHOM
TEeMIIepaTypoH,
MEePBBI 3aKOH
TEPMOJMHAMHUKH,
IIpH 3TOM pa3inyaTh

CIIOBECHYIO
(bopMyITHPOBKY
3aKOHa, ero
MaTeMaTH4IeCKOe
BBIPpaXXCHUEC n

ycioBusl  (IpaHMIIbI,

obyacTn)

MIPUMEHUMOCTH;

OOBSICHATH

OCHOBHBIE
TIPUHITUITHI
JIeMCTBUS MaIIfH,
npubOpoB U
TEXHUUYECKUX
YCTPOMCTB;
pasnuyath ycIoBUS
nx 0e301acHoro
WCIIOJIb30BaHUS B

MOBCEIHEBHOM
KU3HU;
ArperatHbie Bt OK Hay4IHUTHCS YcrTHbI# ompoc.
noIMoTeKa .
COCTOSIHHS I OTJINYATh dusznueckuii
3.3 https://m.edsoo.ru/7f S
BerecTBa. @a3oBbie arperarHbie A :

NIEPEXO0/IbI

41bf72
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COCTOSIHUS
BEILIECTBA;
KPUCTAJUTUYECKUE
u amop(dHbIe Tena
10 UX CBOKMCTBaM
OT KUJIKOCTEH U
ra3oB; OOBSICHSTD
3HaYEHUE MOHATUI
"aHuzorponus",
"amopdHoe Teno",
"KAIKAN
Kpuctamn'"; 3HaTh
oOnactu
MIPUMEHEHUS
KUJIKUX
KpUCTAJIJIOB

CamocTosTenpHast
pabora.

Wroro no pasaeny

24

Paznen 4. JJIEKTPOANHAMUKA

4.1 DneKTpocTaTHKa

10

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

f41bf72

HAy4YUThCS
OOBSACHSATE ONBITHI 11O
JNEKTPU3AINNA  TETl;
HpI/IBO}II/ITL
MIPUMEPHI,
IOKa3bLIBAIOIIHE
CYIIECTBOBAHHE
ANMEKTPUYECKUX
3apsIoB pasHbIX
3HAKOB; TPUMEHSITh
3HaHASI O cHocoOax

YcTHBIH ompoc.
DuU3NUYECKUl
JUKTAHT.
CamocrosTenpHas
pabora.
Kontponbhas pabora
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3JIEKTPU3 AL u
3aKOHE COXpPaHEHUS
3IEKTPUUYECKOTO
3apsjga TS
00BACHEHUS
SIBJICHUI
OKPYXAIOIIEro
MHUPA;

Hay4UTbCS
OIIHCKLIBATh
pacmosioKeHue
CHJIOBBIX JIMHUAM
3IEKTPUIECKOTO
IOJIS TOYCYHOI'O
3apsa u
3apsHKEHHOTO 111apa;
MPUMEHATh  3HAHUS
U3 Kypca reOMeTpUu
JUTS MIOCTPOEHUS
BEKTOPHBIX CyMM
KYJIOHOBCKUX CHJI U
HaIPsHKEHHOCTH
TI0JIS; peliaTh 3aa4n
Ha MIPUMEHEHUE
MIPUHITATIA
CYMEpIO3UIINI
MOJIeH;

HAy4UTHCS
OOBSICHSTEL SIBICHUSA
3JEKTPOCTATHUECKOU
VH/IYKIIUH,




TIPUHIIUATIBI
MOJISIpU3ALUU
JTUAJIEKTPUKOB;
IMOHHMAaTh CMBICIT
(busmueckoi
BCIIUYUHBI

" MUAIIEKTpUYECKast
MPOHUIIAEMOCTB";
BBIBOJUTH u
MIPUMEHSITH GOPMYITY
TS pacuéra
JTUDJICKTPHUYECKOM
MPOHUIIAEMOCTH;
O0OBICHATH
IIOBEICHUE
MIPOBOJIHUKOB u
JTUDJICKTPUKOB B
3JIEKTPOCTATUYECKO
M TOJIC;

Hay4YHUThCS
OOBSACHATH 3HAUCHHUE
TOHSITHI
"moTeHmuan",
"pa3HoCTh
MMOTEHIINAIOB",
"3KBUITOTCHIIHAILHEI
e oBEpxXHOCTH";
BBLIBOJIUTH u
MIPUMEHSATH
(bopmybI TUIS
pacdéra moTeHunana




n PasHOCTHU

MOTEHIINAJIOB;
UCIIOJIb30BATh
TEOPETUYCCKHE
3HaHUS 10 (QU3UKE B
IMOBCEAHEBHOM
KU3HH T
obecrieueHus
0€30MaCHOCTH  TIpU
oOpareHun c
npudopaMu u
TEXHUYECKUMHU

YCTpPOUMCTBAMH, JIst

COXpaHEHHUsI
3JI0pOBbs u
COOJIIOZICHUsI  HOPM
9KOJIOTUYECKOTO

HOBEACHUS B

OKpY>Karolleu cpere;
paboTaTh B rpymnmne
C BBINIOJIHEHUEM

Pa3IMYHbIX
COLIMAJIbHBIX
pouei,
IJIAaHUPOBATH
paboTy rpymimsl,
paroHaIbHO
pacnpenensirTsb
00513aHHOCTH U
IJIAaHUPOBATh
JESATENBHOCTD B




HEeCTaHIapTHBIX
CHUTYaIHSIX,
aJICKBaTHO
OLCHHWBATh BKJIAa[]
KaXJI0TO U3
Y4aCTHHUKOB
IPYIIIIBI B pEIICHUE
paccMmarpuBaeMoit
POOIIeMBI

4.2

ITocTossHHEIIT

BHCKTpI/ILICCKI/II\/’I TOK.

Toku B pa3mUYHBIX
cpenax

12

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

3HATH YCIIOBUS
BO3HUKHOBEHHMS
JIEKTPUYCCKOTO
TOKa B
MIPOBOJHHUKAX U
OOBACHATH UX C
TOYKH 3PCHUS
3JIEKTPOHHOU
TEOpUU
MIPOBOJANMOCTH;
Hay4YUThCS periaTh
3a/1a4¥ Ha pacuéT
CHUJIbI TOKA;
HayYUTHCS
9UTATh U CTPOUTH
BOJIBT-aMIICPHBIE
XapaKTePUCTUKU
Pa3TUYHBIX
MIPOBOHHUKOB;
MIPUMEHSITh

bopmymy nist

YcrHblii onpoc.
duznueckui
JIUKTAHT.
CaMocrosTenpHas
pabora.



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

pacuéra
COMPOTHUBIICHUS
MPOBOJIHUKA U
MaTeMaTHU4IeCKOe
BBIpa)XCHHUE 3aKOHA
Oma i1 peleHus
KOJIMYECTBEHHBIX 1
rpaguIecKux
3a1ad4;

HAy4UThCS
O0OBICHATH
3HAYCHHUEC MOHITUM
"3JIEKTPOIBUIKYIIIA
s cuna',
""CTOpOHHUE CHIIBI";
3HATh OCHOBHEIE
XapaKTEePUCTUKU
HCTOYHUKOB TOKA;
HAy4YUTHCS
MIPUMEHATH 3aKOH
Owma 1151 MOJIHOM
LIETIH [IPU PEIICHUH
3aj1a4;

Hay4IHUTHCS
CHUCTEMaTU3UPOBAT
b U
BOCIIPOU3BOJUTH
3HAHUS ¥ HABBIKH,
MOJIyYEHHBIE MTPU
W3yYEHUHU TEMBI




"3aKOHBI
HOCTOSIHHOI'O TOKa"

Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO

YACOB I1O 68

I[TPOT'PAMME




11 KITACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Koan4yecTBO 4acoB

KonTpoanb
Bcero HbIE

padoThI

pakTuy
ecKHne
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

CITUCOK UTOTOBBIX
IJTAHUPYEMBIX
PE3yIBTATOB C

YKa3aHUEM 3TaIoB UX
hopmupoBaHUS

cIoco0 OoLEeHKHU
HUTOTOBBIX
ITAHUPYEMBIX
pe3yJIbTaTOB

Paznea 1. 3JIEKTPOAMHAMMUKA

11

MaruauTHoe nose.
DneKTpoMarHuTHas

HHAYKIOUA

11 1

bu6nmoreka [IOK
https://m.edsoo.ru/7f
41c97c

pacro3HaBaTh
¢busnyeckue
sIBJIEHUS (IIPOLIECCHI)
U OOBSICHATH UX Ha
OCHOBE 3aKOHOB
NIEKTPOJUHAMUKA U
KBAaHTOBOH (PH3HUKH:
MarHuTHOE JIeicTBUA
TOKa,
B3aUMOJICICTBUE
MarHuTOB,
JIEKTPOMarHuTHast
UHIYKIMS, JeiicTBue
MarHUTHOTO TOJIST Ha
MPOBOJIHUK C TOKOM
" JBHXKYLIUAKCS
3aps;

OIHCHIBATH
MarHUTHBIE
CBOWCTBa BeIIEeCTBa
u
9JIEKTPOMArHUTHBIE
SIBJICHUS



https://m.edsoo.ru/7f41c97c
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(iporteccnr),
HCTIONb3YS
¢busnyeckue
BEJIMYMHBI:
WHYKIIHS
MarHuTHOTO  TIOJIf,
cuna Amrmepa, cuiia
Jlopenua, npu
OTMCAHUU
MIPaBIIBHO
TPaKTOBATh
(bu3nuecKuil CMbICT
HCIIOJIE3YEMBIX
BEJIMYUH, ux
0003HaYCHHUS u
€IMHHIIBI, YKa3bIBATh
(bopMyIbl,
CBSI3BIBAIOIINC
JTAaHHYIO
¢duznueckyro
BEITUYHHY C IPYTHMH
BEJIMYMHAMU;

aHAJIU3UPOB
aTh (u3nyecKue
IIPOLIECCHI U
SIBJICHUSI,
UCIIOJIb3YS
busznueckue
3aKOHBI u
OPUHIUIIBI:




3aKOH
3JIEKTPOMATrHUTHOMN
WHIAYKIUH, npu
TOM pas3im4arb
CIIOBECHYIO
(hopMyTUpOBKY
3aKOHa, ero
MaTeMaTHIeCKOe
BBIPKCHUE u
ycioBus  (TPaHHUIIBL,
o0macTh)
MIPUMEHUMOCTH;
OTIpENeNATh
HaInpaBJICHUE
BEKTOpa HMHJIYKIIUU
MarHuTHOTO  TIOJIS

IIPOBOJIHUKA c
TOKOM, CHJIBI
AmMriepa W cuibl
Jlopenna;
HCIOJIb30BATh
TEOPETUYECKUE
3HaHUA 10 (U3KKE B
MOBCETHEBHOM
KHU3HU ISt
o0ecrnieueHus
0€30MacHOCTH  TpHU
oOpareHun C
npudopamu "
TEXHUYECKUMHU

YCTPONCTBAMHM, JUIA




COXpaHCHHUSI
3JI0pPOBbS u
COOJIIOJICHUsT  HOPM
JKOJIOTUYECKOTO
MTOBEICHUS B
OKpY>KarolleH cpele;
paboTtarth B rpyIiie
C BBITIOJTHCHUEM
Pa3IMYHBIX
COIMATTLHBIX
pounei,
TUTAHUPOBATh
paboTy rpymimsl,
parroHaIBEHO
pacrnpenensTh
00s13aHHOCTH U
IUTAHUPOBATH
JESATEIILHOCTh B
HECTaH/apTHBIX
CUTYaITUsX,
a/IeKBaTHO
OILICHHUBATh BKJIA]]
Ka)KJI0TO U3
Y4aCTHUKOB
TPYIIBI B pelIeHUE
paccMaTpuBaeMoit
pOoOIeMbI

Hroro no pazaeny 11

Paznen 2. KOJIEBAHUS U BOJIHbBI




2.1

Mexanuueckne n
3JIEKTPOMAarHUTHHIE
KoJIeOaHus

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

Hay4YHUThCS
OOBSICHATH  CMBICI
MOHSATHH
"MeXaHH4YECKHEe
Konebanus",
""MaTeMaTHYCCKUM
MasTHUK";
MIPUBOIUTH TPUMEPHI
K0J1€0aTeIbHOI0
JIBUKEHUS u
OIHCHIBATh YCIIOBUS
€ro BO3HUKHOBEHHUS,
HAYYUTHCS
OOBSACHATH  CMBICT
TIOHSTHHN Hu
(buzmyecKkux
BEJIMYHMH
"rapMOHHYECKHE
KoyieOaHus",
"ammutyaa",
"nmepuon",
"gacrota", "¢daza";
OIUCHIBATh
TUHAMUKY
K0J1e0aTeIbHOIO
JIBHOKCHUS u
TpeBpaIiecHNe
SHEPTUU Ha MPUMEpPE
MIPY>XUHHOTO u
HHUTSIHOTO
MasTHUKOB; peIlaTh



https://m.edsoo.ru/7f41c97c
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3aaun c
UCIOJIH30BAHUEM
ypaBHCHHUSI
TrapMOHUYECKUX
KOJIeOaHuit;

IIpU OMUCAHUU
(hbu3mIecKoro
mporiecca MpaBHILHO
TPaKTOBaTh
(bu3NYeCKUd CMBICIT
HCTIOJIB3yEMBIX
BEJINYHH, ux
0003HaYCHHUS u
CIMHUIIBI, HAXOIHUTh
(hopMyIbI,
CBSI3BIBAOIINE
JTAHHYIO
¢busnyeckyro
BEJUYMHY C APYTHMHU
BEIIMYMHAMU;

WCTIOJIH30BATh
TEOpEeTUYECKHE
3HaHUA MO (U3MKE B
MOBCEIHEBHOM
KHU3HA TSt
o0ecrieyeHus
0€30MacHOCTH  TIpU
oOparteHuu c
npubopamu u
TEeXHHYECKHUMHU
YCTPOWCTBAMH, JUIS




COXpaHCHHUSI
3JI0pPOBbS u
COOJIIOJICHUsT  HOPM
JKOJIOTUYECKOTO
MTOBEICHUS B
OKpY>KarolleH cpele;
paboTtarth B rpyIiie
C BBITIOJTHCHUEM
Pa3IMYHBIX
COIMATTLHBIX
pounei,
TUTAHUPOBATh
paboTy rpymimsl,
parroHaIBEHO
pacrnpenensTh
00s13aHHOCTH U
IUTAHUPOBATH
JESATEIILHOCTh B
HECTaH/apTHBIX
CUTYaITUsX,
a/IeKBaTHO
OILICHHUBATh BKJIA]]
Ka)KJI0TO U3
Y4aCTHUKOB
TPYIIBI B pelIeHUE

paccMaTpuBaeMoit
pOoOIeMbI
Mexanuueckue u but6mmoreka [IOK Hay4YMTbCS
2.2 AIIEKTPOMArHUTHEIE https://m.edsoo.ru/7f OOBSICHATH

BOJIHBI

41c97c

3HAYCHHUE MOHATUMN



https://m.edsoo.ru/7f41c97c
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"BosHA", "MIHMHA

nmn

BOJIHBI", "CKOPOCTh
BOJIHBI"; 3HATH
yCJIOBUSI
BO3HHUKHOBEHUS,
OTIINYHUS U
0COOEHHOCTH
pacnpocTpaHeHus
MOTIEPEYHBIX U
MIPOJIOJILHBIX BOJIH;
3HATh
MaTeMaTHIECKYIO
CBSI3b MEKIY
JUTMHOM 1
CKOPOCTBIO BOJTHBI;
3HATh ypaBHEHHE
rapMOHHUYECKOU
Oery1iei BOJHBI,
HayYUTHCS
MIPUMCHSITH
ypaBHEHHE
rapMOHUYECKOM
Oery1iei BOJTHBI
TUTSL HAXOXKICHUS
BEJIMYUH,
XapaKTepPU3yIOIIUX
pacmpocTpaHeHue
MEXaHHYECKHUX
BOJIH; 3HATh
OTIUYHSI TUTOCKHUX




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

Hay4UTHCS
0OBACHATH
3HAYCHUE TTOHATHUS
"3]IeKTpOMarHuTHa
s BOJIHA"; 3HATh
yCIOBUS
BO3HUKHOBCHUS B
pacnpocTpaHeHus
3JIEKTPOMArHUTHBI
X BOJIH, OCHOBHEBIE
TIOJIOKEHHUS TEOPHUH
Maxkcseda,
CBOICTBa
ANEKTPOMArHUTHBI
X BOJIH; HAYYHUTHCS
CpaBHHBATh
CBOICTBa
3JIEKTPOMArHUTHBI
X 1 MEXaHHYECKHX
BOJIH




2.3

Onruka

10

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

WCIIOJIB30Ba
Th TEOPETUUCCKHE
3HAHUSA 1o
buzuke B
[IOBCEIHEBHOM
KU3HU JUISt
obecrnieueHus
0e30macHOCTH
pu 00OpalleHuu ¢
npudopamu 17§
TEXHUYSCKUMU
YCTPONCTBAMH,
JUTSL  COXpaHCHUS
310POBbBSI u
coOoIeHUs
HOPM
AKOJIOTHIECKOTO
TTOBEACHUS B
OKpY Karolen
cpene;
paboTaTh B
rpy1Ie ¢
BBITTOJTHEHHUEM
Pa3IMYHBIX
COITHATBHBIX
poneu,



https://m.edsoo.ru/7f41c97c
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IIAaHUPOBATH
paboTy Tpymbl,
paIrmoHaIBHO
pacipenensTh
0053aHHOCTH U
IIAaHUPOBATH
JIEITEILHOCTH B
HECTaHIAPTHBIX
CUTYaIHsIX,
aJICKBaTHO
OIIEHUBAThH
BKJIaJ] KaXKJ0TO
U3 YIaCTHUKOB
TPYIIIBI B
percHue
paccMmaTpuBaeM
01 poOIEMBI

Wroro no pasaeny

24

Paznea 3. OCHOBBI CIIEIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

OcHOBBI
. bubnuorexa [JOK
CTICITHATEHOM
3.1 oD 4 https://m.edsoo.ru/7f
P 41¢97c
OTHOCHUTEIIBHOCTH
Hroro no pazaeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA
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but6mmoreka [IOK

DJIEeMEHTBI
4.1 N 6 https://m.edsoo.ru/7f
KBAaHTOBOM ONTHKHU
41c97c
bu6mmoreka [IOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f
41c97c
but6mmoreka [IOK
4.3 ATOMHOE S1/1pO 5 https://m.edsoo.ru/7f
41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

DJIEMEHTHI bu6mmoreka [JOK
5.1 aACTPOHOMUU U 7 1 https://m.edsoo.ru/7f
acCTpOPUHUKH 41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBIAIOHIEE IOBTOPEHUE
bu6mmoreka [IOK
00600
6.1 OOIHAIOMEE 4 https://m.edsoo.ru/7f
MOBTOPEHHE 41097¢
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 4

[NPOT'PAMME
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