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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOW mporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Taxxke c¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusx Poccuniickon denepanum, peaU3yIOIIUX OCHOBHBIE
o0Opa3oBaTeibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTbh peaU3alMu MEKIPEIMETHBIX
cBA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU mpenMeramu. B Hel
OTPEACIAIOTCS OCHOBHBIE LIENU M3y4deHUs (U3UKH HAa YPOBHE CPEIHEro OO0IIero
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JIUYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3ukKe BKIIOYAET:

e IUIAHHPYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM 00yUEHHS;

e cojzepkaHue yuebHoro mpenmMera «Puznka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LLkonpHbIN Kypce HU3NKN — ccTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIY4eHHUs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOWMCTBAMHU U JIPYTHX.
N3yyenune ¢Pu3MKu BHOCHUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHUSI PU BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHUI.

B ocHoBy Kkypca ¢Gusukm 115 YpOBHSI CpPEIHEro O0OmIero oOpa3oBaHUS
MOJIOKEH PNl HUAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lleloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEAnosiaraeT HCHOJIb30BaHUE
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 IIMPOKHUM KPYTOM TEXHHUYECKHUX U TE€XHOJOTHUECKHUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUA
npo6JieM palMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
oOpa3zoBanus sBIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHE MPENCTABICHUN O
CTPYKTYpE MOCTpOEHUSI (U3UUECKON TeopHH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIUIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TNPUPOAE, TpaHHUIax
OPUMEHUMOCTH TEOpUM, MJIi ONHCAHUSA EeCTECTBEHHO-HAYYHBIX SBJICHHA U
MPOIIECCOB).

CHUCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3alldyd IKCIEPUMEHTATBHOU AESTENbHOCTH O0YYaroIIUXCS.
Jns 6Ga3oBOro ypoBHS Kypca (HU3MKM — 3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HSKCIEPUMEHTOB M JIAOOpPaTOpHBIX padorT,
KOTOpbIE B IporpamMme 1o (pu3uke oO0beIUHEHbI B OOLIUN CHUCOK YYEHHYECKHUX
IpaKkTUYECKUX padoT. BoijeneHne B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJSL M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
0o0pa30BaTeNbHOTO TMpoIlecca HUCXOAs M3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHamieHus: kabunera (¢usuku. Ilpu 53TOM oObOecmeunBaeTcss OBIAJCHHE
00yJarouMMucs yMEHUSMU MPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIEIO0BaHUSA
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
NPEI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHHME YyAENsAETCS PELICHUIO PAcUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3aIaHHON (PU3NYECKON MOJEIbIO, TTO3BOJISIONIUE TPUMEHSATh U3yUEHHBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
oOBsICHEHHE TpPOTEeKaHUs (U3MUYECKUX SBICHWH M TIPOIECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKON MOJEIH AJii CHUTyallMd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmMu DPI'OC COO k mMarepuaibHO-
TEXHHMYECKOMY OOecledeHno y4eOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMEeTHOr0 KaOuHeTa (M3MKH WM B YCJIOBMSIX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTre (PU3MKU TODKHO OBITH
HeoOXoauMoe JnabopaTopHOoe O0O0OpYIOBaHHWE [JIs BBHITIOJHEHHUS YyKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemMoHCTpalMoHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBUH C
NPUHIIAIIOM MUHHUMAIBHON JOCTAaTOYHOCTH U OOECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHWE IS YYCHHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILJICKTBI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOI30BAHNU AaHAIIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(POBHIX JTA00OPATOPHUH.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYIHOMY
U3yYEHHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyaJbHBIX M TBOPYECKHX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIEe TIO3HAHUA U (popMHUpOBaHHE
UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (opMHupOBaHWE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTaTa H3YYCHHsI
OCHOB CTPOEHHS MaTepuu U (PyHTaMEHTAIBHBIX 3aKOHOB (PH3UKH;

o (¢opMHUpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCHOJIb30BAaHHEM
Gu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU M TEXHOJIOTHH.

JlocTxeHne 3TUX Lene 00ecreuynBaeTCsl peuieHHeM CIeAYIOUINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKA Ha yPOBHE CPETHETO O0Iero oOpa30BaHMUS:



e TMpuOOpPETEeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI aCTPO(DU3HKHY;

e (opMupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE U I TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIICHHS pa3IUYHbIX 3aJad4 C SBHO 3a/laHHOM
duznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3MUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4H;

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

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

e CO3JIaHME YCJIOBMU AJIsi pa3BUTHUS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CPEIHErO OOIIETOo
obpazoBanus otBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEI0), B
11 kmacce — 68 "yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe mo (U3MKE IMepeueHb JabopaTOPHBIX H
NPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJdaeT BbIOOp
NpOBEJCHUS J1a0OpaTOPHBIX PA0OT M OMBITOB € YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEHN 00yJarOIUXCs.



COJEPXAHUME OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. HayuHble mMeToabl IMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JkcrepuMeHTa W TEOPUM B IPOLECCE TO3HAHMS MPUPOIBI.
OKCIIepUMEHT B (pU3MKE.

MonenpoBanue (U3MUECKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbp 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 IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWH HA OCH CUCTEMBbI KOOPAHMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOIMHEHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPEHHUsA, IYTH M NEPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHU.

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

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpE/Iayuu.

Llemoncmpayuu

Mogenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KECHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHnue Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OpPOIIEHHOTO TOJ yIIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJAeHUSI.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEPaBHOMEPHOTO JBUXEHHUS C LIEIBIO ONPENCICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOILIECHHUS MEXAY NYTSIMHU, NPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHM TIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

W3ydeHne NBUKEHNUs MIApUKa B BA3KOM )KUIKOCTH.

N3yuyenune nBuKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3unuuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUalibHON TOUKU. Tpetuit 3akoH HproTOHA 11711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokos, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUsI U cuia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoOe U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tela.

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

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

Llemoncmpayuu

SIBiienne nHepUUH.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoiu 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarum.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeECHS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3ydenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanue yClaOBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpaHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJbCa TeEJAd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernyeckass sHeprus MaTepualbHOM TOUYKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOW SHEPIHH.

[ToTrennmanbHas DHEPIHSL. ITorennmanbHas DHEpPrus yIpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Tena  BOIM3H
MOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboOThI
HEIMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHIMATbHON YHEPTHUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYyroro yiapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKI'yTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHS U
B3aHUMOJECUCTBUSA 4YaCTUIl BemlecTBa. MoAenum CTpOEHHsI Tra30B, XKHIAKOCTEN U
TBEPABIX TN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

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



Mopenrs wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETHYECKOW TEOPUM HJACaIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon /lanbToHa. M3ompoliecchl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopnenb GpOyHOBCKOTO JBUYKEHUS.

Mopens onbita llITepha.

OnbITHI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSL.

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

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJIECAJBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEPEHUI
00BbEMa KOMHATBHI, JaBJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmoaunamMuueckass cucrema. BHyTpeHHSA dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U criocoObl €€ n3meHeHus. KoianuectBo TemnoTsl u pabota. BHyTpeHHsis
DHEPrusi  OAHOATOMHOIO  HWJEalbHOrO  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIOTh NpH TEMIIONEpeaaye.

[Tonsitue 06 ammabatHom mponecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHrne mepBOro 3akOHAa TEPMOJMHAMUKM K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTuMocCTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS — TEIUIOBBIX — MAIIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3Horo
JNEUCTBHUS. DKOJIOTMYECKUE MPOOIEeMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpoOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU pPaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TIOA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPAIINS).

W3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Tejla Mpu Terionepeaaye.

OnpIT 1O anuabaTHOMY pacCUIMPEHHUI0 BO3ayXa (OMBIT C BO3AYILIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCUTENIbHASL BIJIAXKHOCTh BO31ayxa. HacellieHHBbI mnap. YaenbHas TeroTra
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpucrtamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpucTayuM3anus. Y aelibHas TerioTa miasienus. Cyoaumanusi.

VYpaBHeHue TerIoBoro OanaHca.

TexHHU4ecKue yCTpOHWCTBA M MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHNs BIAXKHOCTH.

HabGntonenue narpeBanus u MiaBjieHUsl KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOoHCTpalust KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMHUKAa
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tel. OJEKTpUYECKUil 3apsan. JlBa BHIA 3IEKTPUUYECKUX
3apsAnoB. IIpOBOJHUKH, OUANEKTPUKMA W TOJYHNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3nekTpuueckoro mnois. [IpuHoun



CYyHEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  osnekrpocratmueckoro  mouss.  [lorenuwman.  PasHocTb
MOTCHIMANOB. [IpOBOOHUKM © JAUANEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
Jlvanexkrprdyeckas MpOHULIAEMOCTb.

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

TexHuueckrue yCTPOMCTBA W MPAKTUYECKOE IPUMEHEHUE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DdJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

BzauMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIe 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAIU
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

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

Hanpsbxenue. 3akon OMa 7151 y4acTKa LEHH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapauIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jkoyns—Jlenma. MonrHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHUE HCTOYHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAIUIOB OT TeMIlEpaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyUYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTb
oJIynipoBoHUKOB. CBoiCTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIEC TPUOOPHI.

DNeKTpUYeCcKUuid TOK B pacTBOpax M pacijiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OneKTpu4eckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: amIepMETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATrpPEBaTEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune Cuiibl TOKa U HANPSIKEHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX MTPOBOJHUKOB OT JIJIMHBI,
IJIOIIAH MTOTIEPEYHOTO CEUCHUSI U MaTEpUAIIA.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe OBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBJICHHUS.

3aBUCUMOCTh CONPOTUBJICHUSI METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckui sxkcnepumenm, 1abopamophvie pabomoi

N3ydeHne cMEmaHHOIo0 COEIMHEHUS PESUCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHBJIEHUS.

Hab6mronenue anextponmsa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTMU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHWH, JIMHEHHas (QyHKIUs,
napa6ona, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHUE B KUBOU npupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPEaAaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

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



ra3oB, SJIEKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] JUCCOLMAINSA,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABMKEHUN C HCHOJIB30BAaHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrHe), IBUTaTelb BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMAaTEPUAIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AIEKTPOHArpeBaTEIbHbIC puodOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMHUKA

Tema 3. Macnummnoe nose. I1eKmpoOMaZHUMHAA UHOYKUUA

[TocTtossHHble  MarHuThl.  B3auMmojelicTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKIMU. [IpuHOuUn cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTMHa JMHHUI MarHUTHOU
VHIYKIWAH NOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOe 1OJiIe MNPOBOJHMKA C TOKOM. KapThHa nuHUNA WHAYKIUU
MAarHUTHOTO TOJS JUJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna JlopeHnua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Qapanes.

BuxpeBoe »snexTpuueckoe moJie. ONEKTPOABMKYIAs CHIa HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIKYIIAs  Ccuja
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIWA MAarHUTHOTO TTOJIS.

B3anmonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIbI MHIYKIIMU OT CKOPOCTH WM3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHNne CaMOMHIYKIIUH.

Yuenuueckui sxcnepumenm, 1abopamopuvie pabomoi

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle K0J1€0aHus

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJIeOaHMS.
["apmonnueckue xonebanus. I[lepuos, wacrora, ammmtyaa u (aza KoJeOaHMIA.
[IpyXHHBIM MasTHUK. MaTreMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIEOaHUSX.

KonebatenbHpiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJEOATEeIbHOM KOHType. AHAIOrus MEXIy MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU Konebanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKHE
Kosnebanus. PezoHanc. BbIHy X I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

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

Tpanchopmarop. IlponsBoacTBo, nepenadya U NOTPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS DJIEKTPOIHEPI U B IOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KOJIEOATENBHOM CHUCTEMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKUI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6mnronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu moCIEnOBATENbHOM COEAWHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

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

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHble 60JIHbL

MexaHnueckrue BOJHBI, YyClIOBUsA pacnpocTtpaHeHus. llepuon. CkopocTh
pacrnpocTpaHeHusT W JJuHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE  BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOIspu3anus, AUPPaKIns,
unTepdepeius. CKOpoCcTh JEKTPOMATrHUTHBIX BOJIH.

[IIxana 37eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMIBI pagnuOCBsI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl.

TexHuyecknue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUAarHOCTMKAa B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEJICBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIO0H W
YaCTOTON KOJICOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesioMJIeHUE, MoJspu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npenomiieHus. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBera. CioKHBIN cocTaB 0enoro ceeta. LBer.

CobOuparomie W pacceuBaroniye JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTosiHuE W ONTHUYECKas cuja TOHKOM auH3bL. [locTpoenune uzoOpakeHuil B
coOMparoIIUX U paccenBaOIUX JuH3aX. Dopmysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHble HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakimoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuuecknue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHWE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, OISIPOUSI.

Llemoncmpayuu

[IpssMonMHEHOE pPAcIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Toy4yenune cnexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3MepeHnue nokasaress NpeIoMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEIBLHOCTH
['panuiel TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIIELIMAIIbHOM TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUIMHBIL.
DHEPrusi 1 UMIYJIbC PEIIITUBUCTCKON YaCTHIIbI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC (POoTOHA.

OTtkpeiThe u uccieaoBanue ¢poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTerHa it dportorddekra. «KpacHas rpaHuUiia»
doTtorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOe NJeCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo ¢hoTodddexra.

CBeToauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuI0 0 -4acCTHIL.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu moriomieHue
($OTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS SHEPrHuM Ha Apyroil. Bumsl
cnekTpoB. CIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

Bonnosele cBoiicTBa yactuul. Bonnel ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

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



Jlemoncmpayuu
Monens onbiTa Pezepdopa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGmronenne nuHedvaTbIx CleKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HaOmronenue muHeRYaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  coctasa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
BrnusiHre paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3otonsl.
Anba-pacnag. OJIEKTpPOHHBI W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
Snepneie peakunu. [lenenue u cuates auep.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M MEPCHIEKTUBHI
AJIEPHOM SHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DnieMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTo1p1 HAOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.
dynaameHTanpHbIe B3auMOAeiCcTBUS. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.
TexHuyeckue yCcTpoMCTBAa U IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buunbcona, siaepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TurK MOHU3HUPYIOLINX YaCTHULL.
Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU
Orarbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHUM.

Buna 3Béznnoro neba. Co3Be3ausi, sipKUe 3BE3MbI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprun CosiHIIA W 3BE3.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CneKTpaiabHBIM Kiacc —
CBETUMOCTbY». 3BE3bI TJABHOM IMOCJIEIOBATEILHOCTH. 3aBHUCHUMOCTbh «Macca —
CBETUMOCTBY» JUIsl 3BE3] TJIAaBHOUM MOCJIEAO0BATEILHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne u aBwxkeHue CoaHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sapax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3MydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/IeNIeHUs MOJI0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O06o01maomIee MOBTOPEHUE

Ponb ¢u3uku u acTpoHOMUUM B HIKOHOMHYECKOW, TEXHOJIOIMUYECKOM,
COIIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTUHE MUPA, pOJib PU3UUECKON TeopUun
B (QOpMUPOBAHMU TPEACTABICHUN O (U3MUECKOW KapTUHE MHpaA, MECTO
bu3nuecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O PUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTE€MaTHKH,
OHOJOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: sIBICHUE, HAay4YHbIH (DakT, rumoresa, (u3MUYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
NPOM3BOJHBIC 3JEMEHTAPHBIX (YHKIUH, NPU3HAKK MOJ00OUS TPEyroJbHUKOB,
oTpe/ieTIiCHUE TUIOMIAIN TIOCKUX (GUTYp U 00BEMA TElI.

buonoeus: »nektpuueckue SBICHUS B JKUBOM Mpupojie, KoseOaTeabHbIe
JIBH>KCHUS B )KMBOM MPUPOJIE, ONITHUYECKUE SIBJIECHUS B KUBOWU MPUPOAE, AEHUCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.



l'eoepaghusi:  mMaruuTHBIE TIONMIOCA 3eMJIM, 3aJIEKHM MarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKaA3aHUE 3eMJIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIE€HEpATOp MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHASA I1€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJIHeuHas baTapes..



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

OcBoenune yueOHOTO Tpenmera «®Du3nWkKa» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIMXCAd PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHNUE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCYLIEro (pU3n4YecKoil HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:



MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE MJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh JKOJIOTMYECKON KYJIBTYpbI, OCO3HAaHUE TJI00aIbHOTO
XapakKTepa KOJOTUUECKHUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBI€HHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUMN 1O (PUBHKE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAYYHOM JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3MKA  OCYIIECTBISATh  IMPOEKTHYID M HCCIIEIOBATEIBCKYIO
NEATEeNIbHOCTh UHANBUIYAJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornyeckue JeicTBHUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENECTATh UEIU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKEHMS,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI IESITEILHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJIILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe uccieaoBaTe/LCKHeE JeCTBUA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMHU U METOIAAMHU
buznyecKoil HayKu;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOSKTHON EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY
METOAOB pELIeHHs 3a1ad (PU3NYECKOrO COJACPXKAHMS, NPUMEHEHHIO Pa3IMyHbIX
METOJIOB MMO3HAHUS;

BJaJE€Th BUAAMU JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IIPH CO3AaHNUN YUEOHBIX MPOEKTOB B 00JaCTH (DUBUKH;

BBISIBJISITH TMPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUINOTE3Y €€ pEelICHHUs, HAXOAUTh apryMEHTHl sl JOKa3aTebCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBbIE B XOJE pEIICHUs 3a7auyd  pe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
NesITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

yMeTh TMEPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKYI0 00]acTh
KHU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOLINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS MHGOPMAIUU (PU3NYECKOTO COAEPKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 M HMHTEpIpeTalrio MHOOPMAIMM Pa3IUYHBIX BUAOB U (Gopm
IpEeCTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B PEIIEHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIl[MOHHBIX
3ama4 Cc coOmoeHHeM TpeOOBaHUI APrOHOMHMKH, TEXHHKH OE€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJAEpKaHUS B Pa3IUYHbIX (opmarax c
y4€TOM HazHa4YeHUs UH(OPMAIMH U 1IeJICBOW ayAUTOPUH, BHIOMPAs ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:
OCYILIECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKU M BO BHEYPOUHOU JNESTEIHLHOCTH;
pacro3HaBaThb MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliid W  CMsr4artb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIMBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIAWHUPOBATh AEUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XJOTO y4YaCTHHKAa KOMAaHIbl B
001IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH MHJAEH C TO3ULHHM HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JAESITENbHOCTh B 00J1ACTH
GU3MKM U acCTPOHOMHHM, BBISBIATH MPOOJIEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, IJ1aH BBIMOJHEHUS MPAKTUYECKON paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacmupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0OJIaCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuIeKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUU ISl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
pELICHMS;



yYMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHaIW3e pPe3yIbTaToB
JIeSITENIbHOCTH;

OPUHUMATD ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TP aHalW3e pPe3yIbTaToB
JIeSITEIbHOCTH,

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTukeHUs] TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBI
no (Qusuke AnIs YPOBHS CpeAHero oOmero oOpa3oBaHHs y OO0yYaromMXcs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH MHTEJUICKT, IIPEeIOoJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh IMOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOM AMOLIMOHANBHOMN cephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIUY, BKIIIOYAIOUIEH CTPEMJICHHE K JTOCTHXKEHHUIO LETH U
yCIIeXy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJsl M3 CBOHUX
BO3MOKHOCTEM;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro TMpH OCYIIECTBICHUM OOILIEHHs, CHOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAanBaTh OTHOIICHHUS
C IPYTUMHU JIFOJIbMU, 3200TUTHCS, TIPOSBIIATh MHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

NNPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YHAIONTUXCST YMECHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pPoOJb U MeCTO (U3MKU B (PopMHpOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIIOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpLIHAJIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPAOE TEJo,
WJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil PU pellieHnH PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHUS BEIIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoOJielicTBUE Tell, Tuddy3us, OpOYHOBCKOE JIBHKEHHE, CTPOSHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bhEMA TeJI MPU HArpeBaHUU (OXJIAKICHUH ), TETIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALWs, IJIABICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MIPU €r0 HArpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAy NapaMeTpaMHd COCTOSIHMSI Ta3a B  M30IPOLIECcCax,
AIEKTPU3ALMSA TEJI, B3AUMOJCHUCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIONL3Yys (DH3WYEcCKue BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUs, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBATH
(bU3UYECKUl CMBICT HCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS W €IUHMUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO0 BEIMYHMHY C IPYTUMU
BEJIUYMHAMMU;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyad (U3MUYECKUE BEJIMYMHBI: JaBJIGHWE Tasza, TeMIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOd(PIUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENs; IPU OMHCAHUU
MPaBWIbHO TpaKTOBaTh (DU3WYECKUN CMBICT HCIOJIB3YEMbIX BEIMYHH, HX
0003HaUCHUS W EOUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AJEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, PA3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UUECKHA CMBICIT HCIOIh3YyEMBbIX
BEITMYMH, WX OOO3HAYCHMS W CIWHHIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UMYECKYIO BEJIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMHUpHOTo TsaroreHusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3ULUNA CUJI, MPHUHUWII PABHONPABUS WHEPLUAIBHBIX CHUCTEM
OTCUYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUYKEHUS MOJICKYJ C
aOCOIOTHON TeMIepaTypou, MEepPBhI 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAaHMIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHAT, OCHOBHBIC TPHUHIMUIBI JEHCTBUS MalllMH, TNPUOOPOB W
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOH JKHU3HH,

BBIMOJHATh HKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IPOLIECCOB C HCIOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUU, MPU HTOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHBIE M3MEPEeHHs (PU3HMUECKUX BEIUYUH, MTPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHMS] W HUCIOJIb30BaTh H3BECTHBIC
METO/JTbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢uKcHpOBaTh PE3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BUJIE TaOnHIl U TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHHS,

coOroaaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMkax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIhCKOM W MPOSKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJaddl C SBHO 3aJaHHOW (DU3HYECKOH MOIeNbIO,
UCTIONB3YS (PM3UUECKHEe 3aKOHBI U MPUHITUITHI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4u
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMbIEe 171 €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUS (PU3HUECKON BEITMYUHBL;

pelaTh KaueCTBEHHBIC 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENOYKY PACCYXJCHHUI C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
WHPOPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
¥ TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHONH MHGPOpPMAIINH, MMOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITM3UPOBATH MOTyYaeMyIo HH()OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B Ppa3BUTHE
TEXHHUKHU W TEXHOJIOTHH;,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUHN C MPUOOpPaMH M TEXHUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUsS 310POBbS M COOJIIOIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpynIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHPEAEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHHM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pU3MKu B (HopMHpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUW, B NPAKTUYECKOU NESITENBbHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
(du3nYECKOi KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUUYECKUIN 3apsil, Jy4 CBETa, TOYEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (PU3NYECKUE SIBIECHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN M KBAaHTOBOM (DU3UKU: JEKTPUUECKas IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMMYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasE WHAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJs Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsl, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, IPSIMOJIMHEWHOE PAaCIpOCTPAaHEHUE CBETa, OTPAXKECHUE, INPEIOMIICHHUE,
uHTepdepeHus, audpakuus W HOJApU3aLUs  CBETa, JUCHEpCUs  CBETa,
dotoanextpudeckuii 3hdext (pororddhexT), cBeToBOE NaBlIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaANOaKTUBHOCTH;

ONKCHIBATh W3YUYEHHBIC CBOWCTBA BEILECTBA (AIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE,  DJEKTPUYECKYI0  IPOBOAUMOCTb  pPA3NIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANpPsDKEHHUE, AJIEKTPHYECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMXKYIIAsl cUila, paboTa TOKa,
WHIYKIUS MarHATHOIO MOJsA, cuina Amrepa, cuna JlopeHna, MHIyKTHBHOCTH
KATyLIKH, DHEPrus JJEKTPUYECKOIO M MAarHUTHOTO IIOJI€M, NEPUOJ M 4acToTa
KoieOaHuN B KoJeOATenpbHOM KOHTYpe, 3apsi M Cujla TOKa B Mpolecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs CWJIA JIMH3bl, IPU OINUCAHUU IPaBUIBHO TPAKTOBaTh (HU3MUECKUN
CMBICII MCHOJb3YEMBIX BEJIWYMH, HMX OOO3HAUYEHHUS U EIAUHMIBI, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh HM3YyYECHHbIE KBAHTOBBIC SIBJIECHUA W NPOLECCHI, HCHOIb3YS
(u3nyecKue BENMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETA, YHEPTUS U UMITYJIbC (POTOHA, IEPUO NOJTypacaaa, SHEPTUs CBSI3U
aTOMHBIX fJ€p, NpPU OINHUCAHUU IPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SABICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapalieIbHOrO
COCAUHEHHs] TNPOBOJHUKOB, 3aKOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKINH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHE DiHIITeiHa n1s (oTorddekra,
3aKOH COXPAHEHMsI PHEPIUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUs
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHMs] MaccoOBOrO 4Mcia, moctynarel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIpAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIlPaBJIIEHUE BEKTOpA MHAYKLIUNA MarHUTHOTO 110JIS IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa u cuibl JIopeHua;

CTPOUTh M ONHCHIBATH H300paXEHHE, CO3/1aBa€MO€ ILJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLECCOB C HCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUU: IPU ITOM
dbopmynupoBath MpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUJAE TaOIMI] U
rpa(uKoB, AeNaTh BbIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHUS;

coOmro1aTh mpaBmiia 0€30MacHOTO TPy/a MpU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJENbIo,
UCTIONB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICHATh (PU3UUECKHE BETUUYUHBI U (POPMYJIBI,



HEOOXoAuMbIe JJid €€ pElIeHHs, TPOBOJUTh PACU€Thl U OLEHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
HENOYKY PacCyXICHUW C OMOpOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh  MpU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTMH JIsl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIKIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU,

IPUBOJIUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIINE C BHIIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJEH,
IUIAaHUPOBATH padOTy TPYIIbl, PalMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQKJI0OTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Konrtpoabnbie IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nka U METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa HOK
' A v https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnorexka [JOK

®da3oBbIe MEPEXOIBI

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




Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 35eKTpUYeCKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro o pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOe noje. JIeKTpoOMarHuTHast 1 1 3 bubmmoreka [JOK
’ WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U AIEKTPOMAarHUTHbBIE 9 1 bubnnorexka [HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6nmuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcCHOBBI crielIUaIBLHON TEOPUHU 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHLI KBAHTOBOM OITUKH 6 ngg;;?:;igg}iﬂlcwc
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SIAPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061matoiiiee MOBTOpPEHUE 4 ngg;;fg;gﬁ% 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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