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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus pazpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOW MporpamMmsbl, mpeactaBieHHbIX B OI'OC
COQO, a Taxxke c¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusax Poccuniickon denepanum, peaNU3yIOIINX OCHOBHBIE
o0Opa3oBaTelibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBl Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JIEATEIHLHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METallpeAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TakXKe YUYUTHIBAET HEOOXOAMMOCTb peaU3aluu MEKIPEIMETHBIX
cBsA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
OTPECIAIOTCS OCHOBHBIE LIENU M3ydeHUs (U3UKH HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JIUYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gu3MKe BKIIOYAET:

e IUIAHHPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B

TOM YHUCJIE MTPEIMETHBIC PE3yJIbTaThI MO roj1aM O0yUEHUS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaM oOyueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHUs] HOBBIX MaTepuasoB C 3aJaHHBIMU CBOWMCTBAMHU U JIPYTHX.
N3yyenue ¢Pu3MKM BHOCUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (opMuUpoBaHME YMEHUN MPUMEHSTH
HAYYHBI METOJ1 TO3HAHUSI PU BBIMOJTHEHUH UMHU Y4€OHBIX UCCIIEIOBAHMIA.

B ocHoBy kypca ¢u3ukm s YpOBHS CpPEIHEr0 O0OIIero oOpa3oBaHUS
MOJIOKEH Pl HWAEH, KOTOpPblE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/ieJoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B coOOTBETCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPeanosiaraeT HCHOJIb30BaAHUE
TYMaHUTapHOTO TOTEHIMana (PU3NYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamMu.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraet
3HaKOMCTBO C HIMPOKHUM KPYTOM TE€XHHUYECKHUX M TE€XHOJOTHUECKHUX MPHIIOKEHUN
V3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuszayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpobjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEero
oOpa3zoBanus sBIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHME MPECTABICHUN O
CTPYKTYpE NOCTpOEHUSI (GU3HUUECKON TeOpHH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIUIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TNPUPOAE, TpaHHUIaxX
OPUMEHUMOCTH TEOpUM, JMJIi ONHCAHUSA EeCTECTBEHHO-HAYYHBIX SIBJICHHM U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alliyd IKCIEPUMEHTATBHOU AESTENBHOCTH O00Y4YaroIIUXCS.
s  6Ga30BOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIAOOPaTOpHBIX padorT,
KOTOpbIE B IporpamMme mno (pu3uke oO0beIUHEHbI B OOLIUN CHUCOK YYEHHYECKHUX
paKkTUYECKux padoT. BbijeneHne B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJSL M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
o0pa3oBaTeNbHOTO TMpoIlecca HUCXOAS U3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHameHus: kabunera (¢usuku. Ilpu 3TOM oObOecmeunBaeTcss OBIAJCHHE
00yJarouMMucs yMEHUSMU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBAHUSA
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
IPEJIOKEHHBIX TUIIOTE3.

Bonbimioe BHUMaHHWE yAENseTCSs PELICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3aIaHHON (PU3NYECKON MOJEIbIO, TTO3BOJISIONIUE TPUMEHSATh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W UHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
0oOBsICHEHUE TPOTEeKaHUA (U3MUECKUX SBICHUH M TIPOIECCOB B OKpY)KAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MONEIM MJil CHUTyallMd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHHMYECKOMY OOecledeHno y4eOHOro mporecca 0a3oBbIi YpOBEHb Kypca
¢bu3MKKN Ha YpOBHE CpeHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBMSIX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (QU3MKU TOHDKHO OBITH
HeoOXxoauMoe JnabopaTopHOoe O0O0OpYIOBaHHWE [JIsl BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHUYECKUX MPAKTUYECKUX pabdOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemMoHCTpallMOoHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBUH C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U  OOECHEeYMBAECT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  W3YyYaeMbIX SIBJICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHWE IS YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILJICKTHI
71a060paTOPHOTO O0OPYMOBAHHS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
WCTIOJI30BAHUU aHAIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE U (PPOBBIX JTa00pATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4CHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYIHOMY
U3yYEHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyaJbHBIX M TBOPYECKHX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (dopMHpOBaHWE HAYYHOTO MHPOBO33PECHHSI KaK pe3ysibTaTra H3YYCHHs
OCHOB CTPOEHHS MaTepuu M (PyHTaMEHTAIBLHBIX 3aKOHOB (PH3UKH;

o (¢opMHUpOBaHHE YMEHHH OOBSCHSATH SBJICHUS C HCHOJIb30BAaHHEM
Gu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHHI.

JlocTxeHne 3TUX Lene 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHMUS:



e TmpuOOpEeTEeHHEe  CHUCTEMbl  3HAaHUW 00  O0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI aCTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE U JJs IPUHATHUS
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEILICHHUS pa3IUYHbIX 3aJa4 C SBHO 3a/IaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3aanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JAECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOILILYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu MHGOpMaIH,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMH Jisi pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha ypPOBHE CPEIHErO OOIIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEI0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMMe no (U3MKE IMepeueHb JabopaTOPHBIX H
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb J€JaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB C YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEHN 00yJarOIMUXCs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpuponae. HayuHble mMeToabl NMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
OKCIepuMEHT B (pU3HKeE.

MonenupoBanue (U3MUECKUX SIBJIEHUN U mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKEHMS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAHMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOIMHEHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOpPOCTH, YCKOPEHHUsA, IIyTU M NEPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOHOTO MaIeHU.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, IMHENHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBU>)KEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Llemoncmpayuu

Mopenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTePUCTHK
JBH>KECHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OPOIIEHHOTO TOJ yIIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOTO JBHXEHHUS C LIEIBIO ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBUKEHHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

M3ydeHne NBUKEHNUs MIApUKa B BA3KOM )KUIKOCTH.

W3y4yenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
NuepruanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuuu cuil. Bropoil 3akon HeroToHa
JUI MaTepUalibHON TOUKU. Tpetuit 3akoH HproTOHA [1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokos, cCKoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEHUsI U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita conpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHOe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tela.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. [limedo cuibl. YcmoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIUIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHepUUH.

CpaBHEHME MAacC B3aMMOJICHCTBYIOIINX TEI.

Bropoiu 3axkon HeroToHa.

HN3mepenue cu.

CrnoxxeHue cuJ.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanue yClIOBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILECHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepualbHOM TOUYKH. Teopema 00 H3MEHEHHH
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. ITorennmanbHas DHEpPrus yIpyro
nebopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Tena  BOJIM3H
MOBEPXHOCTH 3€MIIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  pabOThI
HEIMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUMATbHON YHEPTHUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPrHH
TeJa Ha PUMEpe PACTSKEHMS PE3MHOBOTO JKIyTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABWKEHHUS U
B3aHMMOJECUCTBUSA 4YaCTULl BemlecTBa. Moaenum CTpOEHHsI Tra30B, XKHAKOCTEH U
TBEP/ABIX TEN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MmoJekyn. KomnuectBo Beniectsa. [locrossHHass ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.



Mopens wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIAPHO-
KMHETHYECKOW TEOPUHM HJACAIbHOrO raza. AOCONIOTHas TeMIiliepaTypa Kak Mepa
CpedHENd KHWHETHMYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon /lanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0Ppa,
nzo0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OmnbITel 110 MU Py3Un KUAKOCTEH U ra30B.

Mopnenb GpOyHOBCKOTO JBHYKEHUS.

Mopens onbita IlTepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUS.

Mopenp, WUTIOCTpUpYIOLIas TPUPOAY AaBICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS MJICAJBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepmoaunamMuueckass cucrema. BHyTpeHHSA dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U cioco0b!I €€ n3meHeHus. KoianuectBo Temnotsl u pabota. BHyTpeHHsis
DHEpPrusi  OAHOATOMHOIO  HWJEabHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 06 ammabatHom mponecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre mepBOro 3akOHAa TEPMOJMHAMUKM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamMuki. HeoOpaTuMocTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS — TEIUIOBBIX — MAIIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnT momae3Horo
nevictBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3Horo
JNEUCTBHUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpoWcTBA U MPAKTUYECKOE NPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU pPabOThI: BBUIET
npoOKu W3 OYTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALINS).

W3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 1o anuabaTHOMYy pAaCUIMPEHHUI0 BO31yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31yxa. HacellieHHbI mnap. YaenabHas TeroTra
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIIEHUS OT JABJICHUS.

Tsépnoe teno. Kpucrammueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUcTayuM3anus. Y AelibHas TerioTa miasiienus. Cyoaumanusi.

VYpaBHeHuUe TerIoBoro OanaHca.

TexHUYecKue yCTpOHMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYYEHUSI COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHUs BIAXKHOCTH.

HabGnronenue HarpeBanust v 1iaBjieHUsl KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepeHne 0OTHOCUTENBHON BIIAJKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OnexTpuzauus Ten. OJEKTpUYecKuil 3apsn. JlBa BHIA 3JIEKTPUUYECKUX
3apsAnoB. IIpOBOJHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe 1nosie. Hampsok€HHOCTh  3yekTpuueckoro motisl.  [IpuHuun



CYyHEPHO3ULIMM BJIEKTPUUECKUX MOJeH. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  osnekrpocratmueckoro  mousis.  [lorenuwman.  PasHocThb
MOTCHIMANIOB. [IpOBOOHUKM H JAUAPNEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
Jlnanexrpryeckas MpOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHyKEHHOT0 KOHAEHCATOPa.

TexHnueckrue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DOJICKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN anmapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS AJICKTPOMETPA.

BzaumMojenicTBrEe Ha3IEKTPU30BAHHBIX TEIL.

DIEKTpUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAToOpa OT  IUIOIIAIU
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LEHH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, NapauIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jxoymns—JleHma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 1 OJTHOM (3aMKHYTOM) 3JIeKTpH4YecKoi nenu. KopoTkoe 3amblkaHue.

DONeKTpOHHAasi  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAILIOB OT TeMIlEpaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJIyipoBOHUKOB. CBo¥CTBa p—n-niepexoa. [lomympoBoIHUKOBBIE TPHUOOPHI.

DNeKTpUYeCKUid TOK B pacTBOpax M paciiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



ONeKTpU4ecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIAY TIOTIEPEYHOTO CEUCHUS U MaTEpUaAIa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpsiMoe wW3MepeHHe SIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCUMOCThH CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

OOHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

M3ydeHne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHBJICHUS.

Ha6mronenue anextponmnsa.

MexnpeaMeTHble CBA3H

Nzyuenue xypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTMU, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakT, TUMOTEe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHHUH, JIMHEHHas (QyHKIus,
napabona, runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEaAUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH U



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJIOB, 3JEKTPOJUTHYECKAS] JUCCOLMAINSA,
rajibBaHUKa.

l'eocpagpus: B1axXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHHN C HCHOJIB30BAHMEM MEXAaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrHe), IBUTaTelb BHYTPEHHETO
CropaHusi, naponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEPUAlIOB, W
HAHOTEXHOJIOTUH, SJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AIEKTPOHArpEBaTEIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHAMKUKA

Tema 3. Mazcnummnoe nose. In1eKmpoMazZHUMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3aumojelicTBUE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKIMU. [IpuHIuUn cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTMHa JMHUI MarHUTHOU
VHIYKIWAH NOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOe 1OJIe MNPOBOJHMKA C TOKOM. KapThHa nuHUNA WHAYKIUA
MAarHUTHOTO TOJS JUJIMHHOTO MPSIMOrO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOM YaCTUIIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snexkTpuueckoe moJie. ONEKTPOABWKYIAs CHIa HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[TpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIKYIIAs Ccuja
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O TyYKa MAarHUTHBIM ITOJIEM.

JIvHUM MHIYKIUA MAarHATHOTO TTOJIS.

B3aumonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHJIbI MHIYKIIMU OT CKOPOCTH WM3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHNne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccenenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunHvle KOJ1€0aHUA

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. I[lepuon, wacrora, ammumtyaa u (aza KoJeOaHHH.
[IpyXvuHHBIM MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSX.

KonebatenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHAIOrus MEXIy MEXaHMYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKoH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JI0aTEIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
Kosebanus. Pezonanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHUCTBYIOIIEE 3HAYEHHUE CHJIBI TOKA H
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTMYECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU JJIEKTPOIIEepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KOJIEOATENBHOM cHCTEMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKUI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6nronenue pe3onanca.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) J1JIs
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu moCIenOBaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH NEpUOJAa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MAcChI Ipy3a.

HccnenoBanne TMEpEeMEHHOTO0 TOKa B LEMA U3  MHOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

MexaHnueckrue BOJHBI, YyClIOBUsA pacnpocTtpaHeHus. llepuoa. CkopocThb
pacrnpocTpaHeHusT W JJuMHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, TOIspU3anus, AUPPaKIns,
uaTepdepenius. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe/Ibl.

TexHuyeckrue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasi JUAarHOCTMKAa B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIO0N W
4aCTOTON KOJICOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXCHHUE,
npesioMJIeHUE, MoJspu3anus, qudpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd ceera. ToueyHbIld HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJTOMIICHHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npenomiieusa. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcust cBera. CioKHBIN cocTaB 0enoro ceeta. Ler.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHME U ONTHUYECKas cuja TOHKOM auH3bL. [locTpoeHune uzoOpakeHuil B
coOMparoIIUX U paccernBaOIUX JuH3aX. DopMmysa TOHKOW JTHH3BL. Y BEIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakimoHnHas peméTka. YCJIOBHE HaOJI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHWE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKINOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpssMonuHEHOE pPAcHpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHHE CBETA.
OnTuyeckue mpuodOpBkI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGmnronenue nucnepcuu cBera.

[TonydyeHnune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Toydyenune cnexTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3Mepenue nokasaress NpeJioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH
['panuiel TPUMEHMMOCTH  Kjaccuyecko — mexaHuku.  [loctynaTs
CIIELIMATIbHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUIMHBIL.
DHEPrusi ¥ UMIYJIbC PEIISTUBUCTCKON YaCTHIIbI.

CBs13b Macchl ¢ SHEPruer U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPIUs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEprUM GOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJbC (POTOHA.

OTtkpoiThe 1 uccaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTerHa st Gportorddekra. «KpacHas rpaHuiiay
dboTorpdexra.

JlaBrienne cBeta. OnbiThl I1. H. JleGenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoaPpdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GhoTodddexTa.

CBeToauon.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acCTHII.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu morioumieHue
(GOTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS 3HEPruM Ha Apyroil. Bumsl
cnekTpoB. CIeKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

Bonnosele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHo-BOJHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3IyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Monens onbiTa Pezepdopa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGmronenne nuHedvaTbIx ClEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGmronenue mmHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  coctasa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHUS.
BnusiHre paguoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3otomnsl.
Anbba-pacnag. OJEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
Snepneie peakunu. [lenenue u cuHTes auep.
Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
AJIEPHOM DHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DnieMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTop1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.
dynaameHTanpHbIe B3aUMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.
TexHuyeckue yCTpoMCTBA M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, simepHblit peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOLINX YACTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU
Orarbl pa3BUTHs aCTpOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMUM.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprun CosiHIA U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CneKTpaiabHBIA Kiacc —
CBETUMOCTbY». 3BE3[bI TJABHOM IMOCJIEI0BATEILHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTbY» JUIsl 3BE3/ TJIAaBHOUM MOCJIEAO0BATEIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3Booruu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenue m aBwxkeHue CoaHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sapax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa001a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NMydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUM.

Vuenuueckue nabnrooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI ONpE/IeNIeHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro NOIyIIapus U IpPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, miianer, Maeunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponb ¢u3uku u acTpoHOMUUM B HIKOHOMHYECKOM, TEXHOJIOIMUECKOM,
COIMAJIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKA, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHUHE MUPA, pOJib PU3UUECKON TeOpUun
B (QOpPMUPOBAHMU TPEACTABICHUN O (U3MUECKOW KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O PUPOJIE.

MexnpeaMeTHble CBSA3H

Nzyuenue xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAECPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTEMaTHKH,
OHOJOTMU, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBbIE C M3YyYEHHUEM METOJOB HAyYHOTO
MO3HAHUS: sIBICHUE, HAy4YHbIH (DaKkT, rumoresa, (u3MUecKas BEIUUYHMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUMH, TMPU3HAKU TMOAOOUS TPEyTrOIbHUKOB,
ompe/eseHUE TUIOMIAIN ITOCKUX GUTYp U 00BEMA TElL.

buonoeus: »nektpuueckue SBICHUS B SKUBOW Mpupoje, KosebaTeabHbIe
JNBH>KCHUS B )KMBOM MPUPOJIE, ONITHUECKUE SIBJIECHUSA B KUBOWU MPUPOAE, AEHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAUIMYECKON PEIIETKH, CHEKTPabHBIN
aHaJu3.



l'eoepaghus:  maruuTHBIE TIONMIOCA 3€MJIM, 3JIEKM MarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPONEpEAady, TIE€HEPATOpP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I1€Yb, pajaap, PaguONpPUEMHUK, TEIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJIHEUHas baTapes..



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECHEYUTH TOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenmera «Du3ukay TOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIMUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U OMBITA JIEATEIILHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU IESITENLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIICUETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD pOCCUICKOMN IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

IEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
JEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cCTeTHYeCKOTr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;



5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU eATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTBH U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSKEHUU BCEH KU3HH;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYphI, OCO3HAaHWE TJI00aTLHOTO
XapakTepa KOJIOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKE U OCYLIECTBIICHUE IEMCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIeW YCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAampaBIEHHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUH TI0 (PUBUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (UBUKA  OCYIIECTBISATh  IMPOCKTHYID M HCCIIEIOBATEIBCKYIO
NEeSATeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornueckue a1eiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHHUS;
BBISIBIISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITETbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN NEATEIBHOCTH;
KOOPJIMHUPOBAaTh W  BHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciegoBarebcKye 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHATUAMU U METOJAMU
buznuecKoil HayKu;



BJIaJICTh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MIPOSKTHON EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHCKY
METOIOB pELIeHHs 3a1ad (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHMIO Pa3IMYHbIX
METOJIOB IMO3HAHUS;

BJaJ€Th BHUAAMU JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYalMsIX, B TOM YHCJIE IIPH CO3AaHUU YUEOHBIX MMPOEKTOB B 00JaCTH (DPUBUKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aJauy,
BBIIBUTATh TUIOTE3Y €€ PpEelICHHUs, HAXOAUTh apryMEHTHl sl JOKa3aTelbCTBA
CBOMX yTBEpXJACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBIE B XOJE pEIIeHUs 3a7auyd  pe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JesITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMeTh TMEPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUYECKYI0 00JacTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIC TIOJXObI U PELICHHUS;

CTaBUTb NPOOJIEMBI U 33]1a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ nundopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS UH(POPMAIUU (PU3NYECKOTO COAEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IOUCK, AaHalu3,
CHUCTEMaTH3alMI0 M HMHTEPIpeTalnnio MHOOPMAIMKM pPa3INYHBIX BUAOB U (Gopm
IPECTaBICHHUS,

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX ¥ KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIeHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIl[MOHHBIX
3ama4 C coOimoeHMeM TpeOOBaHUM HSPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B Pa3IUUHbIX (opmarax c
y4€TOM Ha3Ha4YeHUs UHGOPMAINH U 1IeJICBON ayAUTOPUH, BHIOMPAsi ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe 1eliCTBHA:
OCYHIECTBISATh OOUIEHWE HAa ypoKax (QU3MKK U BO BHE-YPOUHOH
NEeSTEeIbHOCTH;



pacno3HaBaThb MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsr4dath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHMS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh M MCIIOJb30BaTh NPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX ACHCTBUH C Yy4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 WICHA KOJIJIEKTUBA,;

IIPUHUMATh LEIM  COBMECTHOM  JEATENbHOCTH, OpPraHW30BbIBATH U
KOOPJAWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacmpeieNiaTh PO C Y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
o01Mii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE NPOEKTHI, OLEHUBATh HWJEH C TMO3ULHUH HOBH3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKECHHE, OBITHh HHUIIMATHBHBIM.

Pery/siTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBbHYIO JESTEIBHOCTh B 00JIaCTH
GU3MKKM U acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] PacCUETHBIX M KAaueCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

JielaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIILIATE CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJ€Th  HABbIKAMU  IIO3HABATENbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB H
OCHOBAaHUM;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHUTYaIliH, BHIOOpa BEPHOTO
pelIeHNs;

yMETh OIIEHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHW3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, TOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce mocTmKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUSI MPOTPaMMBI
no ¢u3MKe JISI YPOBHSI CpPEAHEro oOImero ooOpa3oBaHHMs Yy OOydarOUIUXcCs
COBEPIIICHCTBYETCS AYMOIMOHAIILHBIN WHTEJICKT, TIPEAMOJIarafo A
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHABHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CTIOCOOHOCTh MOHUMATh AMOIMOHAEHOE COCTOSTHUE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UUYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpLHAJIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE TEJo,
WJICAIIBHBIN Ia3, MOJEIM CTPOCHUS Ta30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;



pacrno3HaBaTh (PU3NYECKHUE SIBIECHUS (IIPOLECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOCHMS BEILECTBA U
UIEKTPOJUHAMUKH:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJIMHENHOE
JBUKEHHE, CBOOOJHOE TMAaJ€HUE TeJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIIHS,
B3aumMoeicTBue Ten, auddys3ns, OPOyHOBCKOE JABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMaA TeI MPU HArpeBaHUU (OXJIAXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCALMs, IUIABJIICHHE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JAABJICHUS I'a3a IIPU €r0 HarpEBAHHUH B 3aKPHITOM
cocyne, CBfA3b MEXIAy NapamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJl, B3aUMOJCHCTBUE 3apsAJI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYMHBIL:
KOOpJMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
UMITYJIbC T€Jla, KUHETHYECKasi PHEPrus, NOTEHIMAIbHAs JHEPrusi, MEXaHU4ecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXOoAUTh (DOPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETHYECKasi DHEPIusl XaOTUYECKOIO JIBHMIKECHHsI MOJIEKYJI, CPEIHEKBAApATHYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(P(GUIIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUNH CMBICT UCHOJB3YEMBIX BEIWYHMH, HX
0003HAaUeHHsI W €IUHUIBI, HAXOAUTh (OPMYINbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJIUUYHUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOKWCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIIEKTPUUECKOE M0JI€, HANPSKEHHOCTD MMOJIS, MOTEHUUAJ, pa3HOCTh MOTEHLIHUAJIOB,;
OpU ONHCAHUM MPABUIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYeHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMUYMHY C IPYTMMH BEJINYMHAMY;

aHAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHUsS MEXaHUYECKOW HHEPIUH, 3aKOH COXPAaHEHMs HMIIYJIbCA,
IPUHIUI CYNEPIO3UIMA CWI, NPUHLUII PAaBHONPABUS HMHEPLUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHU TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypoM, MepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUs
IEKTPUYECKOro 3apsja, 3akoH KylloHa, Npu 3TOM pa3iavyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPUHLMIIBI JEHUCTBUS  MaIlMH, MNpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIIB30BAHUS B
MMOBCEHEBHOM JKU3HU;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH W
IPOLECCOB C HCIOJB30BAHUEM IPAMBIX U KOCBEHHBIX H3MEPEHMH, IPU ITOM
dbopmynupoBath mpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOrO O0OpYyAOBaHHUSA, MPOBOAUTH OMBIT U
(dbopMynIupOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMH, NPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcHpoBaTh peE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B
BUJIE TaOnMIl U rpaKOB, AEJIaTh BBIBOJBI 10 PE3YJIbTaTaM MCCIICOBAHMS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/a MpPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNbIo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEoOXOuMble 1711 €€ pelleHUs, MPOBOAUTh Pacu€Thl M OLICHMBATh PEAJbHOCTH
HOJIyYEHHOr'0 3Ha4€HUs (PU3UYECKON BEIUYUHBL;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyXICHHUN C OMOpOM Ha HM3y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue SBICHUS,

UCIOJB30BaTh  IMpPU  PELIEHUHM  yduyeOHBIX  3aJad  COBPEMEHHBIE
UH(POPMALMOHHBIE TEXHOJIOTMH ISl IOMCKA, CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU
U TPEJCTaBJICHUs y4eOHOW U HAyYHO-TIOMYJSIpHON MHGOpMAIUU, MOTYYSeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpA, B pPA3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOPAILEHUHN C MPUOOPaMH U TEXHUYECKHUMHU



yCTpOMCTBaMH, JUJIsl COXPAHEHUs 3/10POBbS U COOJIIOIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TpyHIE€ C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPyNIbl, PALMOHAIBHO pPaCHpenessaTh OO0S3aHHOCTH U
IIJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonimy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAay4HOM KapTUHbI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHH, B IMPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M €IUHCTBO
(u3nyeCKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYECYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, SIEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa MPH PEIIEHUU (PU3NUECKUX
3az1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKU U KBAHTOBOW (DM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEILUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO TIIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuus W TOMSAPU3ALUS  CBETa, JIUCHEPCUs CBETa,
dotornextpudeckuii 3Gdext (PpororddexT), cBeToBOE NaBlIeHNE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHas
PaaOAKTUBHOCTE;

ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIHD  NIPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE SIBIEHUS (MPOLIECCHI), MCMONb3Ys (U3MUECKUE BEIUYUHBL:
UIEKTPUYECKUM 3apsill, CWJIa TOKA, IEKTPUYECKOE HAIPSHKEHUE, DIEKTPUYECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAsl CUila, padoTa TOKa,
WHIYKIUS Mar"UMTHOrO MOJs, cwia Ammepa, cuna JlopeHna, MHIYKTMBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEH, MEPUOJT M YacToTa
KoieOaHuil B KoJeOATeIbHOM KOHTYpE, 3apsii M CHia TOKa B Ipolecce
TFAPMOHMUYECKUX DJIEKTPOMATHUTHBIX KOJEOAHMH, (POKYCHOE pACCTOSHUE U
ONTHUYECKAasl CHUJia JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICIT HCHOJBb3YEMBIX BEJIWYMH, HMX OOO3HAUYEHHUA U EIAUHMIIBI, YKa3bIBaTb
GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEJIMYHUHY C JIPYTUMHU
BEJIMYMHAMU;



ONMCBHIBATh W3YyYCHHBIC KBAHTOBBIC SBICHUS M IIPOLECCHI, HCIOIb3Ys
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUOJ NOJTypacHaaa, SHEPTUs CBSA3U
aTOMHBIX fJ€p, MPH OINHUCAHUU MPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCIIOJB3YEMbIX BEIMYHH, MX OOO3HAUYECHHA M EIUHHIIBI, YKa3blBaTh (POPMYIIBI,
CBA3BIBAIOIME JAHHYIO (U3HUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIIMUUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEJOBATENBHOTO U MapajIeIbHOIO
COEAMHEHHs] TNPOBOJHUKOB, 3akOoH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEHHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIICHHS CBETA, ypaBHEHHE ODWHIITEHHa 11 (oTorddekra,
3aKOH COXPAHEHUS JHEPIUHU, 3aKOH COXPAHEHUs HUMITYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsAla, 3aKOH COXPAaHEHUs MacCOBOIO YHMCIIA, MOCTYJaThl bopa,
3aKOH PaJMOAaKTUBHOI'O pacmaja, Ipu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTUYeCKOE€ BBIPAKEHHWE U YCJIOBMs (IpaHHULbl, OOJACTH)
IIPUMEHUMOCTH;

ONPENEIISTh HANPABJICHUE BEKTOPA MHIAYKIIMM MArHUTHOTO I0JIS POBOIHUKA
C TOKOM, cuJiel Amrnepa u cuibl JlopeHua;

CTPOUTb M ONMCHIBATH H300paXKEHHE, CO3/1aBA€MOE IIJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHl MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IIPOLIECCOB C HCIIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHHU: NIPU 3TOM
dbopmynupoBath mpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOIO OOOpYAOBAaHUSA, IMPOBOAUTH OMIBIT U
(opMyIIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHUs (PU3HMUECKUX BEIUYUH, MTPU
3TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBaTh 3aBUCUMOCTM (PU3MYECKUX BEIUYMH C HCIIOJIb30BAaHUEM
OpsSIMBIX  M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUECKUX BEJIMYMH B BUAC TAOIHI] U
rpaduKoB, JenaTh BHIBOBI IO pe3yJIbTaTaM HCCIIECIOBAHMUS,

co0iroaarh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOIrO 5SKCIHEpPUMEHTa, Y4eOHO-MCCIEN0BAaTENbCKOM W IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCHOJIB3YS (PU3MUECKHUE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJaul



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3NUECKHE BEIUYUHBI U (OPMYJIBL,
HEOoOXOUMbIe NIl €€ pelIeHUs, MPOBOAUTh Pacué€Thl M OLICHMBATh PEAJbHOCTH
HOJIyYEHHOTI'0 3Ha4€HUs (PU3UUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATD JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKIAEHUH C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
(uznueckue sBICHUS;

UCIOJB30BaTh  IMpPU  pPELIEHUHM  yduyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JUJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHGOpMAIUU, MOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMALIUIO;

OOBACHATh MNPUHLMUNBI JEHUCTBUS MAIlMH, NOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOI0 UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KHU3HH;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIET0 MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOPAIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOICHUSI HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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