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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus pa3pabOTaHa HAa OCHOBE MOJOXXKEHHM W TpeOOBaHUN K pe3ysbTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM ¢enepanbHON paboueil mporpamMmbl BOCIHMTAHUS U
KOHLIETILIUK TpenojiaBanus yuyeoHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHu3alUsIX Poccuiickoit Oenepanuu, peanu3yIoImx OCHOBHEIE
o0pazoBarenbHbIE MPOrPAMMBI.

Copmepxanue mporpaMmbl 10 (U3MKE HANpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatonmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IESATEILHOCTHOIO
noaxojaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METAlPEAMETHBIM pe3yibTaTam
oOydeHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEaM3allUid MEKIIPEIMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMu. B Hel
ONPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUs! (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTAThI MO rojlaM 00yUYEHUSs;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUU 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbusndeckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCQ, IMOJIYYEHUsS] HOBBIX MAaTEPHANIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3ydyenne ¢U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW NPHUMEHATH
HAy4YHbIA METO/I MO3HAHUSI IPY BHITIOJIHEHUHA UMH Y4€OHBIX HCCIICJOBAaHUM.

B ocHoBy Kypca ¢u3uKdA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak HPUHUUIIBI €ro
OCTPOEHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3enoB (DU3UKH, BKIIFOYAET KaK
BOTPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qusmnku
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HayKH, OCMBICICHHUE CBSI3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamosnaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKUX M TE€XHOJOTUYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONepKaHUsI, TOCBSIIEHHBIX OKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYKIEHUS
po0sIeM palMOHAIBLHOTO IPUPOIOIIOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHMs SBISAIOTCSA (pu3mueckue Teopuu (PpopMHUpOBaHUE NPEICTABICHUNA O
CTPYKTYpe MOCTpOCHHS (PU3HUECKOU TeOpur, poiii HyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TPaHMIAX
OPUMEHUMOCTH TEOpUHM, JJI OIKCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENPHOCTHBIN TOIX0M B Kypce (U3UKU Pean3yeTcs MPEexIe
BCETO 3a CUET OpraHU3alid IKCIEPUMEHTATHHOU ACATEIHHOCTH O0YYarOIIMXCA.
Jns  6a3zoBoro ypoBHA Kypca (U3MKM — 3TO HCHOJb30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKUX
IpaKTHUECKUX PadoT. BrljeneHne B yka3aHHOM MeEpeyHe J1abopaTOpPHBIX padoT,
NPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIaHUpPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [lpu dsToM obOecrieuyuBaeTcsi OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPCHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYUH K TIOCTAHOBKY OIIBITOB TI0 TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bosnbiioe BHUMaHUE YIENAETCA PEUICHUI0 PacYETHBIX W KaueCTBEHHBIX
3apad. Ilpu sToM J1st pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3aJladyd C SIBHO
3aJlaHHON (DU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3YyUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpOTEeKaHUs (U3NYECKUX SIBICHUN U TPOIECCOB B OKPY’KaOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH MAJI CHTYallMd MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO€eCleyeHnI0 Y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(GU3MKN Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus TOJDKEH U3ydaThCs B YCIOBUAX
IpEeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunere (pu3MKM TOMHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBaHWE ISl BBHITIOJHCHUS YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUeHUYECKUX MPAKTUYECKUX padOT U JAEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOEe  00OpynoBaHHe (OpPMHpPYETCSI B COOTBETCTBHH C
OPUHITUTIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (DU3UKE KITIOYEBBIX JACMOHCTpAlUNA IS
WCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW MW  MPOIECCOB, OMIUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHECHHIA.

JlaGopatopHoe o0OOpymOBaHWE ISl YYEHWYECKMX TPAKTUYECKUX pPadoT
dopMupyeTcss B BHJAEC TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKHe KOMILICKTHI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU aHAJOTOBBIX W IH(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE IIU(PPOBBIX JTA00paTOPHUH.

OCHOBHBIMH TICJIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUU SIBIISTFOTCSI:

e (opMHpOBaHHE HWHTEpeCa M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUSA U (HOPMUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3YYCHHs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKH;

e (dopmupoBaHWE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTaBICHUNA O PONMM (PU3UKHU IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrkeHne ITUX 1enei 00ecreunBaeTCsl pElIeHHEeM CIEeIYIOINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CpeAHEro 001ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBl  3HaHUH 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJIs TPHHITHUS
MIPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3a/Jad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3fanue GU3NUeCcKo MOJIENH, aJIEKBAaTHON YCIIOBUSIM 3aJ1auH;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
¢u3nYECKUX SKCIIEPUMEHTOB, aHaln3a W HMHTEpHpeTanuu HHpopmaiuu,
OTpezieNIeHuUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JaHUE YCJIOBUM I PA3BUTUA YMEHHUM ITPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOp
npoBeneHusl J1abopaToOpHbIX pabOT U OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJEPXKXAHME OBYUEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHUS OKPYIKAIOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLECCE ITO3HAHUSA IIPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3MUECKUX SBICHUN U mporeccoB. HaydHble rUMOTE3bI.
dusnueckre 3aKOHbI U TEOpPHH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHHWU COBPEMEHHON Hay4HON KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UUGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemeliienne, CKOpPOCTh (CpeHsIsl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOUKH, UX MPOCKIUMH HA OCH CUCTEMbl KOOPJHUHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOe IBuKeHue. ['paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, IyTH U [EepEeMEIICHUs
MaTepUuaibHOW TOYKHU OT BPEMEHH.

CBoOonHoOe nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIIBHOW  TOYKHA  IIO
OKPY>KHOCTH C MTOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopoctb. [lepuon n yactora obparieHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JNBH>)KCHUE CHAPSIOB, LIEIHBIE U PEMEHHBIC MTEPEIayn.

Jlemoncmpayuu

Mogenbs cuctembl OTCYETA, WUIIOCTPALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teia, OPOIIEHHOTO MOJ YrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne ycKkopeHus CBOOOHOTO MaAeHHS.

Hanpagiienue ckopocTu mpu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY NyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATEIPHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOM )KUIKOCTH.

N3yyenue aBuKEeHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  ['anmunes.  IlepBeli  3akoH  HeroTtoHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. IIpunuun cynepnosuiiuu cui. Bropoi 3akon HeroToHa
JUIl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akon BcemupHoro TaroreHusi. Cuna Tsxkectu. IlepBas kocMmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoJibxxeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus mokos. Koaddumment tpenus.
Cuiia conpOTUBIIEHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaumleHusa. [lnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHndecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCHUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpPMAITHH.

HccenenoBanne yciioBUM paBHOBECHS TBEPAOTO Tea, HMEIOLIEr0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxTtuBHOE IBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[TorenuunanbHas DHEPTU. ITorennumanbHas SHEpPIus YIIpYro
nedopmupoBaHHoM — npyxkuHbl.  [loTeHuuManbHas  SHeprus Tejna  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmumanpaple W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXAaHMYECKONM HSHEPrHMM CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIAOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipuasi Gu3nka 1 TEPMOJAMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoOJEnu CTPOEHHUS Ta30B, XUIAKOCTEU U
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ naMmepenue. lllkama Ttemmneparyp
Llenbcus.



Mopens  upeanmpHOoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOrO raza. AOCOIIOTHas TemrepaTypa Kak mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMKEHWs vactul rasza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
u3ooapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, ¢GoTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUYKEHUS.

Mopens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas npupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHUI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIIEPATYPbl BO3/IyXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoanHaMuueckasi cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHneHnus. KonndectBo TemnoTel U padota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJEallbHOrOo  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KosrnuecTBo TEIIOTH NpH TEIIIONEepeaye.

[Tonsitue 00 ammabatHoM mpoiecce. I[lepBblii 3aKOH TEPMOJMHAMMKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccaMm. ['paduueckas
UHTepIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh MPOTIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS — TEIUIOBBIX  MAllMH.
[IpeoOpa3zoBaHusi SHEpPruM B TEIUIOBbIX MamMHax. KoapduiMeHT mnonae3Horo
nevctBus TemoBod mamuHbl. ukn KapHo u ero kosd@uimeHT moJje3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruy Tella MPU COBEPIICHUH PaOOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUACOJEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipy TeIuionepeaaye.

OnpiT Mo anuabaTHOMY pacIIUPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HN3mepeHnne yaeinbHON TEMII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kunenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO3Ayxa. HachelleHHBIM map. YaenpbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaibl. [lnaBieHue u
KpucTayum3aius. Y AelbHas TerioTa miaBienus. CyOoammanus.

VYpaBHeHue TerioBoro OamaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TMMOJYyUYECHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUMU.

CriocoObl U3MepeHHUs BIaXKHOCTH.

HaGmronenue HarpeBanusi v IIaBJIEHUS KPUCTAJUTMUYECKOTO BEIIEeCTBA.

JleMOHCcTpanust KpuCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Paznen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuka
OnexTpuzauus Tell. ODJeKTpUYecKuid 3apsn. JBa BHIa AJIEKTPUYECKUX
3apsanoB. [IpoBOAHMKM, NUANEKTPUKM W MOJYNPOBOJHUKU. 3aKOH COXPAHEHHUS
IIEKTPUYECKOrO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodeuHbIi 31€KTPUYECKUI 3apsil.
Onextpuueckoe mone. Hampsk€HHOCTh dnekTpuyeckoro mnousid.  IlpuHnmn



CYNEPIO3HULMH ANEKTPUUECKUX NOJIeH. JIMHUKM HanpspKEHHOCTH 3JIEKTPUUYECKOTO
HOJISL.

Pabora cunm  osmekrpoctatmueckoro  moisia.  [lorennman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
Jvsnextpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DSIEKTPOCKOTI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIIEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMH U AUJICKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Hcrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon Oma Ji71s yyacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COINPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyna—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axoH Oma i1 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTD.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: aMIepMETD,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, OJJIEKTPOHArpEBATEIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN IUO/, TAJIbBAHUKA.

Llemoncmpayuu

M3Mmepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cuibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO MJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

M ckpoBoii paspsa M IpOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COEMHEHUs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABHKYIIEW CUIIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue snexkTpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3C€H C KypCaMM MAaTE€MAaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOIEIb, H3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass (QyHKIuS,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3us, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BU[bI TEILJIONEpEaayl, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUAKOCTEH WU



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJLIOB, 3JEKTPOJMTHYECKAS IUCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET U JIPyTHe€), ABUTATEIb BHYTPEHHETO
cropanus, mapoBasi TypOuHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHANIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIbHbBIC puOOPBHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnosne. Bektop MarHuTtHOM uWHAYyKIMH. [IpuHImMn cynepnosuunu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa NMHUI MarHUTHOU
WHIYKIWH T0JII MOCTOSHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NpPOBOJHHKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne anexkTpoMarHMTHOM MHAYKIMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAS Cula HWHIAYKUMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuu @apajes.

BuxpeBoe »snektpuueckoe 1mose. OJIEKTPOIABMXKYIIAA CUJIa WHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MarHMTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTb. SIBIEHME CaMOMHAYKLUMH. OJIEKTPOJABIXKYLIAs CHUJa
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTApPHBIX
YaCTHUL, UHIYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuiel JIopeH1ia Ha NOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOM UHIAYKIUH.

ITpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJBUAKYIIEH CUJIBI MHAYKIHUU OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAaMOMHTYKIIUH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsiedanus M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonnueckue kosiebanus. Ilepuon, yactoTta, ammmnTyna u (asa kojeOaHUM.
[IpyXHHBIN MasgTHUK. MareMaTHU4EeCKUHA MASTHUK. Y PAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWYSCKUMU U
AJIEKTPOMArHUTHBIMU KoJieOaHusimu. @opmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJI€ATBLHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoJeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

Ilepemennblii  TOK. CUHYCOWJAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU TMPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTI U B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: DIEKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUH JIEKTPOIepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHON CUCTEMBI (MPYKUHHBIA HWITH
MaTEMaTUYECKU MASITHUK).



Hab6monenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINIPSKEHUSI OT BPEMEHU) 1JIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpu mnociaenoBaTEIbHOM COEAMHEHUM PE3UCTOpA, KATYLIKU
MHIYKTUBHOCTH M KOHJACHCATOPA.

Mopenb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre 3aBUCMMOCTH NEPHOJA MajbIX KOJIEOAHUHM Ipy3a HA HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue IMEPEMEHHOTO0 TOKa B ILENM W3 IIOCJIEI0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmMpoOMAZHUMHbIE 60JIHbL

Mexanudeckrue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTh
pacnpocTpaHeHusT W JUIMHA BOJIHBL. [lomepedHble W IMPOJOJIbHBIE BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoii BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MPEIOMIICHUE, NMOJsIpU3anus, Audpakuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuaeHusA. Pannonokanms.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOLIEH CPEJIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBU-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepennmn u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOU pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpak€HHUe,
peroMIIEHUE, MOJSIpU3alus, AMPPaKiusi, HHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpOCTpAHEHUE CBETA B
OJHOpOHOM cpene. JIyd cBera. ToUeUHBINM UCTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OoTpakeHUs cBeTa. llocTpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yroa MNOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus cBeta. CroxkHblil coctaB Oenoro cBera. LIBer.

Cobuparoniie U pacceuBaromve JuH3bl. ToHkas nmH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHuil B
coOMparolMX U pacceuBaOIIUX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKOU ONTUKH.

BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUST MAaKCUMyMOB M MHHHMMYMOB B HHTep(hEpEeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmuss cBera. [udpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM [aJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBAa M NPAKTHYECKOE IPUMEHEHUE: OYKH, JyIa,
¢doroanmnapar, NPOECKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOIN, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEHIETKA, MTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPaHEHUE, OTPAKEHUE U MPEJIIOMIICHUE CBETAa.
OnTuueckue mpruOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHHe. Moiesib CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopaenu MUKpOCKOTa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Hab6monenue nucnepcun cera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaress npeoMIIeHUs CTEKIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
Ha6mronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panuubl  OPUMEHMMOCTHM  KJIACCMYeCKOoM  mexanuku.  [locTynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOZYJIA CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTENBHOCTH DUHILTEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [lnanka cBsa3u sHEprun POTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

Otkpeite u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBuenue DiHIuTeHA 17151 doTodPdexta. «KpacHas rpanuiay
dbotoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETO (oTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Ilocrtymatel bopa. M3nydenue u norsonieHue
(GOTOHOB MpU Mepexoje aToMa C OJAHOrO YPOBHS HEPruu Ha Jpyroil. Bumbl
criekTpoB. CHEKTP YPOBHEW 3HEPTUU aTOMa BOJIOPO/IA.

BousiHoBbIe cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOITHOBOM
Iy alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopuens onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Hab6mronenue nmuaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIO0KHOCTh CTpPOeHUS sAnpa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3TydCHUS.
Binusinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sjpa ['eizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsl.

Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaIMOaKTUBHOIO pacraja.

DHeprus CBSA3M HYKJIOHOB B simpe. SAnepubie cuibl. Jledext maccer sapa.

Snepnpie peakuuu. [leneHne u CUHTES AA€Ep.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiemMbl U TEPCHEKTUBHI
SIIEPHOM SHEPTETUKU. DKOJIOTUUYECKUE ACTIEKTHI SIAEPHON SHEPTreTUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

Mertoabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3auMOJIeHCTBUA. EMMHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NPAKTHUUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Bunbscona, siiepHsblil peakTop, aToMHasi 6omoa.

Llemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

DTarnbl pa3BUTHs acTpoHOMUU. [IpukinagHOe U MUPOBO33PEHUYECKOE 3HAUEHNE
aACTPOHOMHH.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounHuk sHeprunm ConHua U 3BE3J.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpasbHBIM Kiacc —
CBETHUMOCTB». 3BE31BI TJIaBHOM IIOCJIEAOBATECILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIILHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Bodtonnu CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxenue u nBuxenue CosiHIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpAX
TaJIAKTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I OMPENeNICHUs MOJI0KEHNS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJYIIAPHS U IPKUE 3BE3/BL.

HaGmronenus B Teneckon Jlynsl, mutanet, Mieunoro I1ytu.

O0o0marmuiee MOBTOpeHUe

Ponp ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIBHON M ATUYECKOHN cepax NesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (hU3UKHU
U aCTPOHOMHUHM B COBPEMEHHOI HAay4YHOW KapTHUHE MUPA, poib (PU3UUECKON Teopuun
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCylecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJOB HAay4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumnoresa, (Qpuanyeckas BeIUYHMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peUIEHHE CHCTEMBl YPaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOCKIHH HA OCH KOOPJHHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (QYHKIUH, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
onpe/eseHre MIONIaAN IIIOCKUX PUryp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, IEVCTBHE
paavanyiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAJUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHams.



l'eoepagusa: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIIECTPICEHUH.

Texnonocus: NWUHUAKM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€Yb, pajiap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
CoJIHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3mka» Ha YPOBHE CpPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECHEUHUTh JOCTIKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «DOu3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIIUXCid PYKOBOICTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KXU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEAIN3ALNA OCHOBHBIX HANPABICHUU
BOCIIUTATENBHON ESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00YJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX TPaxaaHCKOTrO
001ecTBa, yuacTBOBaTh B CAMOYITPaBICHUN B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIIero pu3nyecko Hayke;



5) TpyA0BOTO BOCITUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBbHOM IESTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh HKOJIOIMUYECKON KYJIbTYPBl, OCO3HaHHE IJI00aJIBLHOTO
XapakTepa 3KOJOTMYECKUX POo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHNUE JEHCTBUN B OKPYKAOLIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAY4YHOM JEITENbHOCTH, TOTOBHOCTH B MPOLIECCE
U3ydeHUsd  (QU3MKM  OCYHIECTBJIATH  IPOEKTHYD U HCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeicTBuA:
CaMOCTOSITENIbHO  (pOopMynMpoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MNPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHaju3a HWMEIOLIUXCS
MAaTE€PUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN JEATCIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;
pa3BUBaTh KPEAaTUBHOE MBIIUICHUE MPU PELICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBarTeabCKHe JeCTBUSA.
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEU, KJIIOYEBBIMU MOHATHUSMH U METOAAMHU
(bu3nYeCcKo HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHON AESITeNbHOCTH
B 005acTH (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp>KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METO/0B IO3HAHUS;

BIAJeTh BUAAMU JESITEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETalluy, MPeoOpPa30BaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCIIE MIPH CO3JJaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKH;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThl AJIs J0Ka3aTelIbCTBa
CBOMX YTBEpXICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHMUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OpMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HAaHUWA MO (QHU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIEATEIbHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEH, MPEAJIaraTb OpPUTrHHAIbHBIE OAXOIbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]a4H, AOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMU MOJy4eHHUs HH(poOpMaruu (HU3NYECKOro COAEp KaHUs U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATh IIOMCK, AaHAaJM3,
CHUCTEMAaTH3allMI0 U WHTEpPIpEeTalni0 MHGOPMAlMU Pa3INYHbIX BHUIOB U (OpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMaIUH;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIllHOHHBIX
3aJa4 € COOJIIOIEHMEM TpeOOBaHUN JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepexeHHsl, TMPaBOBBIX UM  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHHs B PA3IUYHBIX (Qopmarax c
y4€TOM HazHadeHHs] THPOPMAIIUU U LIEJIEBOM ayJUTOPHH, BRIOUPAst ONTUMATIbHYIO
(dbopMy npeAcTaBIEHUS U BU3yaTU3allnu.

KoMMyHUKATHBHBbIE YHUBePCcAJIbHbIE yueOHbIe 1eiicTBUS:
OCYIIECTBIISITh  OOIIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA KOH(DJIMKTHBIX CHUTyallMd ©  CMATYarh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaIbHON
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOLIMX
MHTEPECOB U BOBMOXKHOCTEH KakJI0T0 4JieHa KOJUIEKTUBA,;

OpUHUMATh LI COBMECTHOH  JEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS NO €€ OCTHMIKEHUIO: COCTaBJIATh IUIaH JEHCTBHIA,
pacrpenenartb pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYKJIaThb pPE3yJIbTaThl
COBMECTHOH paboTHI;

OLICHUBATh KaueCTBO CBOErO BKJIaJa M KaXKAOTO YYacCTHUKA KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TPOEKTHI, OLEHUBATh HJEH C TMO3WIUU HOBU3HBI,
OpPUTHHAIILHOCTHU, TPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHE B Pa3IUYHBIX
CUTYAIMSIX, IPOSBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JCSITENbHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyIUpOBaATh
COOCTBEHHEIC 3a/a4H;

CaMOCTOSITEJIBHO COCTAaBJISTh IUJIAH PELIECHUS] PACUETHBIX M Ka4YE€CTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTUYECKOU paboThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOUTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPYAULIMHA B 00JacTu
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B JI€SITEIBHOCTD,
OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BIAJCTh HABBIKAMH  TO3HABATENLHOW  pedeKkcun KaKk  OCO3HAHUS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHUI;



UCIIOJIb30BaTh MPUEMBI PEQIICKCHH ISl OIICHKH CHUTYaIluHl, BRIOOpA BEPHOTO
peIeHus;

yMETh OIICHUBAaTh PHCKH W CBOCBPEMECHHO IPHHUMATH PEIICHUS 110 WX
CHI)KCHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHaKM3e pe3ybTaToB
JCSATCIIEHOCTH;

NPUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAUM3e pe3yIbTaToB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIUOKH.

B mporecce moCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPAMMBI
no (¢u3MKEe A YPOBHS CpeaHEro oOmero o0pa3oBaHUsS y OO0y4YarOMUXCS
COBEPIICHCTBYETCS AMOIIMOHAIIbHBIH UHTEIJICKT, IpeIoJIararo i
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE YMOIIMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOW SMOIMOHAIBHOMN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHAIBHBIM H3MCHEHHSIM U TTPOSIBIIATH THOKOCTD, OBITh OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKIIOYAIONICH CTPEMIICHHE K JOCTIKEHUIO IEH U
yCIIexXy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMICH CTOCOOHOCTh MOHUMATh SMOIIMOHATIBFHOE COCTOSIHHE
JIPYTHX, YYUTHIBATH €ro IIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS
C IPYTUMHU JIFOJIEMU, 3200TUTHCS, IPOSIBIISITH UHTEPEC U Pa3peiiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MeCTO (U3MKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBl MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOACH;

YYUTBIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HYECKUX MOJIETIEH:
MaTepHabHas TOYKa, MHEePIMAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TEINO,
WJICAJIbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsiJi IPU pelieHUH (PU3NUECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSPHO-KHUHETUIECKON TEOPUU CTPOCHHS BEIIECTBA U
AJIEKTPOJUHAMUKHN:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJHMHEHHOE
JBIDKEHHE, CBOOOJHOE IIaJICHUE TeJ, IBMIKEHHWE 110 OKPY)KHOCTH, HHEPIIUS,
B3auUMOJICUCcTBUE Tel, QG y3us, OpOYHOBCKOE JABUKCHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPBIX TEJ, U3MEHEHNE 00bEMA Tell MPU HATPEeBaHUH (OXJIAKICHUH ), TETIOBOE
paBHOBecHe, WCIMApEHUE, KOHJICHCAIWS, IUIABJICHHWE, KPUCTAJUIM3AIUs, KUIICHHE,
BJIQYKHOCTH BO3/TyXa, ITOBHIIICHNUE JABJICHUS Ta3a IMPU €r0 HarpEBaHUH B 3aKPHITOM
cocyle, CBS3b MEXKIy IapaMeTpaMd COCTOSHHS Ta3a B H30IPOIeccax,
3ICKTPHU3ALNS TEJl, B3aUMO/ICHCTBHE 3apsI/IOB;

OTIMCHIBATh MEXAHWYECKOE NBIDKCHHE, WCIOJb3ys (PU3NYECKrue BEIUYUHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHCTHYECKash DHEPrus, MOTCHIMANbHAS DHEPTUs, MEXaHWYeCKas
paboTa, MexaHWYECKas MOIIHOCTh, IIPH OIHWCAHWHM IPABUILHO TPAKTOBAThH
(bU3MYECKUl CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OOO3HAYCHHUS W €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE aHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJINYHNHAMU;

OTMCHIBAaTh HM3yYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBHIC SBJICHUS,
UCTIONIB3Ysl (DM3UYECKHE BEIHMYMHBI: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KHHETHYECKasi SHEPIHs XaOTHYECKOTO JBIKCHUS MOJICKYJI, CPEIHEKBAApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPrus, padoTa rasa,
KO (PUITMEHT IOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATENS; IIPH OIMCAHUU
PaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCIOJB3YEMBIX BEIIMYUH, WX
0003HAUCHHUS W EIUHUIBI, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYI0 BETHYHUHY C IPYTUMH BEIIMUYUHAM;

OTIMCHIBATh M3YYCHHBIC DJICKTPUUYECKHNE CBOMCTBA BEIMIECTBA M DJICKTPUUECKHE
sIBJICHHSI (TIPOIIECCHI), UCITONB3Ys (PU3NUYECKHE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AJIEKTPUYECKOE T0JIe, HANPSHKEHHOCTD OIS, MIOTEHIINAJ, Pa3HOCTh MOTCHIIUAJIOB;
Py OMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIOIb3YEMBbIX
BEITMYMH, WX OOO3HAYCHMS] W CIUHUIIBI; YKa3biBaTh (HOPMYJBI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMYHUHY C IPYTHUMH BEIHUYUHAMH,

aHAIM3UPOBaTh (PU3MYECKHUE TMPOICCCHI U SBJICHUS, UCIOJB3YsS (PU3HUCCKHE
3aKOHBI M MPUHIUIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEPTuHu, 3aKOH COXPAHCHUS WMITYJIbCa,
MPUHITUI CYMEPIIO3UIINKA CHWJI, TPUHIIUIT PaBHONPABUS WHEPIUAIBHBIX CHCTEM
0TCUéTa, MOJICKYJISIPHO-KUHETHYCCKYI0 TCOPHUIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KUHETHYCCKON DHEPTUHU TEIIOBOTO JBHKCHHS MOJIEKYI C
a0COJIFOTHON TeMmIlepaTypoi, NEPBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, Tpu A3TOM pa3iuyarh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIIOBUS (TPAaHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAIlllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOr0 HCIOIb30BaHUS B
IMOBCEIHCBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU, TPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro AKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOIO 000pYyIOBaHUS, MPOBOAMUTH OIbBIT MU
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIE M3MEPEHUST (PU3MUECKUX BEITUYNH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNU;

UCCJEeNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKHMMHU  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PeE3yIbTaThl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEITUYHH B
BU/JIe TAOJIUII U TPa(PUKOB, AENIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS,

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEJICHUU HCCIEOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW W IMPOEKTHOU
NEATETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemaTth pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOaMMbIC I €€ PEIICHHs, TPOBOIUTh PACUYEThl M OIEHUBATH PEATLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYUHBI,

peniaTh KaueCTBEHHbIE 3a1a4i: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

WCIIOJIb30BAaTh ~ TPU  PEIICHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIAN
U MIPEICTABJICHUS YUYEOHOW U HayYHO-TIOMYJIIPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MMOJTYy4aeMyIo HHPOpMaLIUIO;

MIPUBOINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpPA, B pPa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMU U TEXHUYECKUMU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;

paboTaThb B TIpyHmne C BBHIMOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJEi,
IUIAaHUPOBATh PabOTy TPYIIbl, PalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHIAAPTHBIX CUTYAIUSIX, aJIeKBAaTHO OIICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HayyHOM KapTUHbl MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOAEH, LIEJOCTHOCTh W €IUHCTBO
du3nYECKOi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN JEKTPUUYECKUIN 3apsif, JTyd CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOIO siipa MPH PEIIeHUH (PU3NIECKUX
3aJ1ay;

pacro3HaBaTh (pU3nMUecKue siBIEeHUs (TPOIECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKU: AIEKTpUUECKasi IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHMUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuToB, OJJIGKTPOMAarHUTHas MHIYKIUsS, JACWCTBHME MAarHUTHOTO TIOJiA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KoJeOaHUsA U
BOJIHBI, MPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAKEHHUE, IMPEJOMIICHUE,
uaTepdepenys, audpakuus W TOMApPHU3AIUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3PhexT (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEHYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
panvoaKkTUBHOCT;

OMHCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TIPOBOJUMOCTh  pPAa3jIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBICHUSA (MIPOLIECCHI), HCMONB3YAd (U3NYECKUE BEIUYUHBI:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AIEKTPUUECKOE HANpPSDKEHHE, DIEKTPHUUYECKOE
COIMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOABMKYIIAs cujia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTH
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
Koje0aHuN B KoJeOaTeNTbHOM KOHTYpe, 3apsli MU Ccujla TOKa B Ipolecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSIHHE U
ONTHYECKAass CWJa JIMH3bI, TPU OIMHCAHUM MPABWIBHO TPAKTOBATh (HHU3MUECKUN
CMBICTT HCTOJB3YEMBIX BEIWYMH, HMX OOO3HAYCHHUS W EIAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI (HU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEITMYMHAMU;



OMKCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONIb3YS
duznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, EPUO MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX sIJIep, TMpPH OINKCAHWUU TPABHIBHO TPAKTOBATh (UIUYECKUN CMBICI
UCTIONIb3YEMBIX BEIMYHMH, MX OOO3HAYCHHUS M EIWHHIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BEIUYUHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3UUYECKOM BEIMYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE MPOILECCHl U SBICHUS, HUCIONB3Ys (hHU3HUECKUe
3aKOHBI M MPUHIUIBL: 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO U MapajlieIbHOTO
COCMHEHUS] TPOBOJHUKOB, 3aKoH Jlxoymns—JIeHIia, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHUE ODWHINTEeHHA s doTtodddekTa,
3aKOH COXpaHEHHsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUIECKOTO 3apsija, 3aKOH COXpPaHEHHs] MacCOBOTO YHCIa, TOCTyNaThl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM paszindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHsS (TpaHULbI, O0O0JACTH)
IPUMEHUMOCTH;

OTIpECIIATh HAMPABJICHNE BEKTOPa MHAYKIIMA MarHUTHOTO TOJISI TIPOBOIHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UYECKUX SBICHUN U
IPOIIECCOB C HCIOJB30BAaHUEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUU: TPH STOM
dbopmynupoBath TmpobiieMy/3agadyy MW THUIOTE3y Yy4eOHOro OKCIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMNBIT U
(dbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIC U3MEPEHUS (HU3MUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS W HCIOJIh30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH C HCIIOJIB30BAHUEM
OpSIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYYCHHONW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHUJC TAOIHIl U
rpaduKoB, AeaTh BBIBOJBI IO Pe3yJbTaTaM HCCIEAOBAHNUS;

coOmro1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOU
JESITEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJayd C SBHO 3aJaHHOW (DU3MUECKON MOJENbIO,
UCTIONB3YS (PHU3MUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7auu



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOuMbIe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTDH
MOJy4YE€HHOTO 3HAUY€HUs (PU3HUECKON BEITUYUHBL

peniaTh KaueCTBEHHbIE 3a1a4i: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTHH JJII MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U MIPEICTABJICHUS] YYEOHOW U Hay4YHO-TIOMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MMOJTYy4aeMyto HH(pOpMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOTrO MCMOJIb30BAaHUS B MMOBCEIHEBHON
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU OOpallleHUuH ¢ MpUOoOpamMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3[I0POBbSI U COOJIIOJIEHUSI HOPM SKOJOTUYECKOIO
IOBEACHUS B OKPYKAIOIIEH CpeAE;

paboTaThb B TIpyHmne C BBHIMOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENIbHOCTh B HECTAHIAAPTHBIX CUTYAIlUSX, aJIeKBaTHO OIICHUBAThH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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