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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOW mporpamMmsbl, mnpeactaBieHHbIX B DI'OC
COQO, a Takxke c¢ yudéroM enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusax Poccuniickon denepanum, peaU3yOLIUX OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOUM KapTUHBI Mupa oOyyaromuxcs 10 kiacca npu o0y4yeHun ux
¢usznke Ha 06a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IECSTEIBHOCTHOIO IMOAXO/A.
[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanmsim DPI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TaKkKe YUYUTBHIBAET HEOOXOAMMOCTb peah3aluu MEKIPEIMETHBIX
cBA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mNpenMeramu. B Hel
OTIPECIIAIOTCS OCHOBHBIE LIENM M3ydeHUs (U3UKH HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (PU3WKH: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHUCJIE MTPEIMETHBIC PE3YIbTAThI MO roj1aM O0yUEHUS;

e cojzepkaHue yueObHoro npenmMera «Pusnka» mo rojgaMm oOyueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouosioruei,
dbuznyeckoir reorpaduet u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OmpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHUs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yyenue ¢Pu3MKu BHOCHUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (popMuUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHUSI PU BBINOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHUIA.

B ocHoBy Kkypca ¢Gusukm 151 YpOBHSI CpPEIHEro O0OIIero oOpa3oBaHUS
MOJIOKEH PNl HAEH, KOTOpPblE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pPa3lieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKH
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEAnosiaraéT HCHOJIb30BaAHUE
TYMaHUTapHOTO TOTEHIHMana (PU3MYECKONM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIeMamu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHHUYECKHUX M TEXHOJOTHMUECKHUX MPHIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUS
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (puznyeckue Teopuu (HopMUpOBaHHE MPEICTABICHUN O
CTPYKTYpE NOCTPOEHUSI (U3HUUECKON TeOpHH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIUIIOB B  COBPEMEHHBIX TMPEIACTABICHUAX O TMPUPOAE, TpaHHUIax
OPUMEHUMOCTH TEOpUH, JMJIi ONHCAHUSA ECTECTBEHHO-HAYYHBIX SBJICHHM U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3MKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTATBHOU AESTENBHOCTH O0Yy4YaroIIUXCS.
Jis  6Ga3oBOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpPaTOpHBIX padorT,
KOTOpbIE B IporpamMme 1o (pu3uke oObEeIMHEHbI B OOLIUN CHUCOK YUYEHHYECKHX
paKkTUYECKUX padoT. BoijeneHre B yka3aHHOM IepeyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSL M OIEHKH, OCYIIECTBIISIETCS Y4YaCTHUKAMHU
o0pa3oBaTeNbHOTO TMpoIlecca HUCXOAs U3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHameHus: kabunera (¢usuku. Ilpu 53TOM oObOecmeunBaeTcss OBIAJCHHE
00yJarouMMucs yMEHUSIMU MPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIIEOBaAHUSA
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
IPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHME yAeNseTCSs PEIICHUIO PAcCUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nns pacy€THBIX 3a7a4 IPUOPUTETOM SABIISIOTCA 33Ja4M C SIBHO
3aIaHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIIONIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W UHTETPUPYS 3HAHUS U3
pasHbIX paszaenoB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
0o0BsICHEHHE TPOTEeKaHUs (U3MUECKUX SBICHUN M TIPOIECCOB B OKpY)KAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIEIH MJil CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHHMYECKOMY OOeCleueHn0 Y4eOHOro Tmporecca 0a3oBbI YpOBEHb Kypca
($bu3MKN Ha YpOBHE CpelHEro 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBMSIX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (U3MKU TODKHO OBITH
HeoOXxoauMoe JnabopaTopHoe O0O0OpYIOBaHHWE [JIsi BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMMme Mo (U3MKe YICHHUYECKUX MPAKTUUECKUX pabdOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemMoHCTpalMOHHOE  000pyJIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
NPUHIIAIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U OOECHeYMBAaeT IOCTAaHOBKY
NIEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 000pymOBaHHE IS YYCHHUYECKHX MPAKTUYCCKUX padoT
dbopMupyeTcss B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILJICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOIB30BAHUU AHAIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBBIX JTA00OPATOPHUH.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYYHOMY
U3yYEHHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

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

e (dopMHpOBaHWE HAYYHOTO MHPOBO33PCHHSI KakK pe3ysibTaTa H3YYCHHsI
OCHOB CTPOEHHS MaTepuu M (PyHTaMEHTAIBHBIX 3aKOHOB (PH3UKH;

o (¢opMHpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BAaHHEM
du3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opMupoBaHHE TPEACTABICHUN O ponu (U3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreuynBaeTCsl peluieHHeM CIeAYIOUINX 3a/ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0Iero oOpa3oBaHMUS:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(DU3HKHY;

e (opMupoBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE U JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIICHHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3fanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a/1auH;

e IOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILIYIO
cpeny;

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

e CO3JIaHME YCIOBMU AJisi pa3BUTHS YMEHUH NMPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha uzyuenue ¢usuku (6a3oBbiii ypoBenb) B 10 kimacce — 68 yacoB (2 daca B

HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJdaeT BbIOOD
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaTIbHBIX
0COOEHHOCTEH 00yJarOIIMUXCH.



COJEPXAHUME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka o mnpupone. HayuHble meToabl IO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dKcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS IMPUPOIBI.
OKCIIepUMEHT B (PU3MKE.

MonennpoBanue (U3MUECKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOUN IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEpUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAHMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOIMHEHHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPAHMHAT, CKOpPOCTH, YCKOPEHHUs, IYTH M NEPEMELICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOIHOTO TaICHUS.

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JIBU>)KCHUE CHAPSIOB, LICITHbIC U PEMEHHBIC MEpelayuu.

Llemoncmpayuu

Mopenp cuctemsl OTCYETA, WUIFOCTpPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHnue Ten B BO3yXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OpOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEPaBHOMEPHOTO JBUXEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTSIMHU, MNPONUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

M3ydeHne nBUKEHNUs IApUKa B BA3KOM )KUIKOCTH.

W3y4yenune nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIs MaTepUalibHON TOUKU. Tperuit 3akoH HproTOHA 11711 MaTEpUaIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenust (mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbXKEHUsl U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita conpOTUBIIEHUS NPU IBUKEHUU TEJa B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHUE a0COIIOTHO TBEPAOTO Tela.

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

TexHuyeckue yCTpOMCTBa M MPAKTHYECKOE NPUMEHEHHE: MOIIUITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpUUH.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJTI TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcmoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanue yCIOBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHME HMITYJIbCa TEJd. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernyeckass sHeprus MarepualbHOM TOUKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. [TorennmanbHas DHEprus yIpyro
nebopMupoBaHHON — mpyxuHbl. lloTeHumanbHass  SHeprus Tena  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUM.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPYKUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUIMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH
TeJa Ha IPUMEpE PACTSKEHMS PE3UHOBOTO JKIyTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHUS U
B3aHUMOJECUCTBUSA 4YaCTUI[ BemlecTBa. Moaenu CTpOEHHs] Tra30B, XKHIAKOCTEN U
TBEP/ABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MmoJiekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

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



Mopens  wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIAPHO-
KMHETHYECKOW TEOpPUHM HJACaIbHOrO raza. AOCONIOTHAas TeMIiliepaTypa Kak Mepa
CpeaHENd KHWHETHUYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBHYKEHUS.

Mopaens onbita IlTepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, nuIocTpupyomnas npupoay JaBJICHHS T'a3a Ha CTEHKU COCy/ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS UJCAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHUI
00bEMa KOMHATHI, TABJICHHUS ¥ TEMIIEPATYPHI BO3TyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepmoaunamMuueckass cucrema. BHyTpeHHSA dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U crioco0bI e€ m3MeHeHus. KonmdecTBo TernoTel U paboTa. BHyTpeHHS s
DHEPrusl  OAHOATOMHOIO  HWJEAabHOrO  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTh NpH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM miporecce. [lepBwlli 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenne mepBOrO 3aKOHA TEPMOJIMHAMHUKHU K u3ompoieccam. ['paduaeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuki. HeoOpaTuMocTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi HEPrUM B TEIUIOBBIX MammHaX. KoaddumumeHT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOro
JNEUCTBHUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku W3 OYTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe s¢upa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPAIIUS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Tejla MpU Terionepeaaye.

OnpIT 1o anuabaTHOMYy pacCUIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31ayxa. HacellieHHBI nap. YaenabHas TeroTra
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.

Tsépnoe teno. Kpucrammueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpucTayumM3anus. Y gelibHas TerioTa miasiienus. Cyoaumanusi.

VYpaBHeHuUe TEII0BOro OanaHca.

TexHru4ecKue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHWE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU IMOITYYEHUSI COBPEMEHHBIX MAaTEPHANIOB, B
TOM YHCJIE HAHOMATEPHAIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TAPOB.

Kunenue npu mnoHM>KEHHOM JIaBJICHHUH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HabGnronenue HarpeBanus U IiaBJIe€HUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne OTHOCUTENBbHOM BIIAJKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMKUKA
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tel. OJEKTpUYECKUil 3apsn. JlBa BHJA 3IEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe 1nosie. Hanpsok€HHOCTH  3yekTpuueckoro motis.  [IpuHnun



CYHEPHO3ULIMU BJIEKTPUUECKUX MOJeH. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  osnekrpoctatudeckoro  mosis.  [lorenuwman.  PasHocThb
MOTCHIMANIOB. [IpOBOOHUKM H JAUDIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
Jlvanexkrprdyeckast MpOHULIAEMOCTb.

OnekTpoéMKkocTb. KoHaeHcarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHEprus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOIL,
AIIEKTPOMETP, DBJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmapar, CTpyHHbBINA IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmonencTBre HaA3IEKTPU30BAHHBIX TEII.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAIn
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

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeTH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, IapajuIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

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

DJIEKTPOABUKYILIAsi CUJa UM BHYTPEHHEE COIPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 1 OJHOM (3aMKHYTOM) 3JIeKTpH4YecKoi nenu. KopoTtkoe 3ambIkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAILIOB OT TeMIIEpaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBoIHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

DONeKTpUYecKuidi TOK B  pacTBOpax M paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIIEKTPOIIU3.



OJNeKTpU4eCcKnii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKUA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS IUIMHAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIAIY MTOTIEPEYHOTO CEUCHUS U MaTEpUAIIA.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIBMXKYIIEH CcHibl. KOpOTKOe 3ambIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

3aBUCHUMOCThH CONPOTUBJICHUSI METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUOJA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydeHne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

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

Hab6mronenue anextponmsa.

MexnpeaMeTHble CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIUs,
napa6osa, runep0oiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOU npupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHW3MOB (BUIbI TEILIONEPEaaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE ABJICHUS B )KUBOU ITPUPOJE.

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



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] JUCCOLMAINS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeodOpa3oBaHUE JABMKEHUN C HCHOJIB30BAaHMEM MEXAaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKH, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApYrue), IBUTaTelb BHYTPEHHEIrO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE€ HAHOMAaTEPUAIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.



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

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpETHETO OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECHEUYUTH TOCTHKCHHUE CIICAYFOIINX
JMYHOCTHBIX, METAITPEAMETHBIX U MIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TpenMera «Du3ukay TOHKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3MUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOIrO O0O0IeCcTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JIEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU IESITEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aMO/ICICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH pOCCUICKON IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTpuOTU3MA;

IEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTUXKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEATEIIBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

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



5) TPy10BOI0 BOCIIMTAHMSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU eATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oymyie mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTBH U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYphI, OCO3HAaHWE TJI00aTBLHOTO
XapaKTepa KOJOTUUECKHUX MPOOIEM;

IJIAHUPOBAHKUE U OCYLIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHMS 1IeJIeH YCTOMUUBOrO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAaNpaBIEHHOCTH Ha
OCHOBE MMEIOTUXCSI 3HAHUH TI0 (PUBUKE;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOM JEsSTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (UBUKA  OCYIIECTBISATh  IMPOCKTHYID M  HCCIIEIOBATEIBCKYIO
NEeSATEeTbHOCTh MHIUBUIYAJIBHO W B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornyeckue 1eiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JEATEIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMUS,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepHUaJIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN JEATEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOJAMU
buznuecKoil HayKu;



BJIaJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOSKTHON J1EATEIbHOCTU
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY
METOOB pELICHHUs 3a1a4 (PU3UYECKOTO COJACPKAHMS, NPUMEHEHHIO Pa3IMYHbIX
METO/IOB IMO3HAHUS;

BJAJ€Th BHUAAMU JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0O W MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IIPH CO3AaHUN YYEOHBIX MPOEKTOB B 00JaCTH (DUBUKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTesIbCTBA
CBOMX yTBEPXJACHUMN, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYECHHBIE B XOJE pEUICHUs 3a7auyd  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JesITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3HUKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMeTh TMEPEHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKYI0 00J]acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIC TIOJXO/bI U PEIICHUS;

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

Pabora ¢ nndopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHHUS UHGOPMAIUU (PU3NUECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBIISATh IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEpIpeTalnio MHOOPMAIMK Pa3INYHBIX BUAOB U (Gopm
IpECTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGPOPMALMOHHBIX ¥ KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3al[MOHHBIX
3ama4 C coOMIoeHMeM TpeOOBaHUM APrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX U OTUYECKHX HOPM, HOPM
nH()OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (opmarax c
y4€TOM Ha3Ha4YeHUs UH(OPMAIMH U 1IeJICBON ayAUTOPUH, BHIOMPAs ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aLIH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe NeliCTBHA:
OCYHIECTBJISATh OOLIEHWE HAa ypoKax (QU3MKK U BO BHE-YPOUHOH
NEeSATEIbHOCTH;



pacno3HaBaTh MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsr4dath
KOH(JIMKTHI;

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

IMIOHUMAaTh M MUCIIOJb30BaTh NPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYaAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WICHA KOJIJIEKTUBA,;

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpeienaTh pojdud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHUBATh HWJEH C TO3ULUHUH HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKECHHE, OBITh HHUIIHATHBHBIM.

PeryJsiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESTEIBHOCTh B 00JacTH
GU3MKKM U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (POPMYJIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHMs] PAaCUETHBIX M KAaueCTBEHHBIX
3aj]1a4, [JIaH BBIOJIHEHUS NMPAKTUYECKONU paboThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIupsATh paMKHM y4eOHOTro MPEeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JieJlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABATEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, UX PE3YJIbTAaTOB H
OCHOBAaHUM;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHUTYalliH, BRIOOpa BEPHOTO
pEIICHNS;

yMETh OILIEHWBAaTh PHUCKH W CBOEBPEMEHHO MPHHUMATh PEIICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pe3yJbTaTOB
NeSATEeITLHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporecce mocTmKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUSI MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHSI CpPEAHEro oOIero ooOpa3oBaHHMs Yy OOydarOUIUXcCs
COBEPIIICHCTBYETCS AMOIMOHAIILHBII WHTEJICKT, TIPEAOJIar oA
c(OpMHUPOBAHHOCTH:

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

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOUYAIONICH CTPEMIICHHE K TOCTIDKEHUIO 1S U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HCXOJI W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIpYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAWBATh OTHOIIICHUS
C AIPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

NPE/IMETHBIE PE3YJIbTATBI

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

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (UMK B (OPMHUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UUYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHepLIHAJIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE TEo,
UJICAIbHBIN Ia3, MOJAECIIM CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
IEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHMS BEILECTBA U
IEKTPOJUHAMUKH:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBUKEHHE, CBOOOJHOE TMAaJIEHUE TEJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIIHS,
B3aumojeicTBue Ten, auddys3us, OPOyHOBCKOE JABMKEHHUE, CTPOCHUE JKUJKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMaA TeI NPU HArpeBaHUU (OXJIAXAEHNUH ), TEILNIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCALMs, IUIABJIICHHE, KPUCTAJUIM3ALUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JAABJICHUS I'a3a IPU €ro HarpEBaHUM B 3aKPHITOM
coCyzne, CBfA3b MEXIAy NapamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
ANEKTpU3aLMs TEJl, B3aUMOJCHCTBUE 3apsJIOB;

ONKCHIBATh MEXAHUYECKOE JIBUKEHHUE, WUCIIONB3Yysd (PU3UUECKHE BEJINYMHBIL:
KOOpJMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
UMITYJIbC T€Jla, KHHETHYECKasi PHEPrus, NOTEHIMAIbHAS JHEPrusi, MEXaHU4ecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHMIIB,
HaXOoAUTh (DOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYEHHbIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUS,
UCTIONB3Ys (PM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETHYECKash DHEPIUsl XaOTUYECKOIO IBHMIKCHHSI MOJIEKYJI, CPEIHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSsS JHEprus, pabora rasa,
KOA(P(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (UBUYECKUNH CMBICT HUCIHOJIB3YEMbIX BEIWYHMH, HX
0003HAYeHUsI W €IUHUIBI, HAXOAUTh (HOPMYINbI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMHU BEJIUUYHUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOWCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
IIEKTPUUYECKOE M0JI€, HANPSIKEHHOCTD MOJIS, MOTEHUUAJ, pa3HOCTh MOTEHLINAAJIOB,;
OpU ONHUCAHUM IPAaBWIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JNaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEINYMHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUYECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BecemupHoro tarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHUs MEXAHUYECKOW HHEPIUH, 3aKOH COXPAaHECHMs HMIIYJIbCA,
IPUHLUI CYNEPIO3UIMU CWI, NPUHLUII PAaBHONPABUS HMHEPLUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHU TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoM, MEpBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
IEKTPUYECKOr0 3apsfa, 3akoH KylloHa, Npu 3TOM pasiavyarh CIOBECHYIO



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

OOBSACHATHP OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MaIlMH, [pUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIB30BAHUS B
IMOBCEHEBHOM JKU3HU;

BBINOJHATh HKCHEPUMEHTHl IO MCCIENA0BAHUIO (PU3NYECKUX SIBICHUN W
IIPOLIECCOB C HCIOJB30BAHUEM IPAMBIX U KOCBEHHBIX H3MEPEHMH, IPU ITOM
dbopmynupoBath mpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOrO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMynupOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX WM3MEPEHUMH, NPU ITOM KOHCTPYUPOBATh YCTaHOBKY,
(uKcHpoBaTh pPE3yJbTAaThl IOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJIE TaOnMIl U rpauKOB, AEJIaTh BBIBOJBI 10 PE3YJIbTaTaM MCCIICJOBAHMS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/a MpPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1IaOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIeNbIo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOoOXOUMbIEe NIl €€ pelIeHUs, MPOBOAUTh Pacué€Thl M OLICHMBATh PEAJbHOCTH
IOJIyYEHHOTI'0 3Ha4€HUs (PU3UUECKON BEIMUUHBL;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAaCcCyXICHUW C OMOpOM Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue sBICHUS;

UCIOJB30BaTh  IPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTMH ISl TIOMCKA, CTPYKTYPUPOBAHUs, HHTEPIIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPY)KAIOIIETO MHpAa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOpPaMH M TEXHUYECKHUMHU



yCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHWBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kJiacce npeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHM, B INPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJICICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MPH PEIIEHUU (PU3UUECKUX
3azay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEILUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aUMOICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO TIIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHHE,
uHTepdepenus, audpakuus W TONSAPU3ALMUs  CBETa, JUCHEPCUs CBETa,
doToanexrpuueckuii 3ddext (GpororddexT), cBeToBOE NaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CHIEKTpa aroMa BOJXOPOJA, C€CTECTBEHHAas M MCKYyCCTBEHHas
PagOAKTUBHOCTE;

ONKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKUE,  DIEKTPUYECKYID  TIPOBOJUMOCTh  pPA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIEHUS (MPOLIECCHI), MCMONb3Yys (U3MUECKUE BEIUYUHBL
IEKTPUYECKUHN 3apsill, CWJIa TOKa, IEKTPUYECKOE HAIPSHKCHUE, DIEKTPUYECKOE
COIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAsl cUila, padoTa TOKa,
MHIYKIUS MarHUTHOrO MoJs, cwia Ammepa, cuna JlopeHna, MHIyKTMBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOT0 M MArHUTHOIO IIOJIEH, NMEPUOJX M YacToTa
KoieOaHuil B KoJeOAaTeIbHOM KOHTYpE, 3apsii M CHia TOKa B Ipolecce
TFAPMOHMUYECKUX DJIEKTPOMATHUTHBIX KOJEOAHMH, (OKYCHOE pACCTOSHUE U
ONTHUYECKAas CWUJia JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICIT HCHOJB3YEMBIX BEJIWYUH, HMX OOO3HAUYECHHUA U EIAUHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;



ONMCBHIBATH W3YyYCHHBIC KBAHTOBBIC SBICHUS M IIPOLECCHI, HCIIOIb3YS
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTUS U UMITYJIbC (POTOHA, IEPUO NIOJTypacaid, SHEPTUs CBSI3U
aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYECHUA M EIUHMIIBI, YKa3bIBaThb (POPMYIIBI,
CBA3BIBAIOIME JAHHYIO (U3HUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIUUCIIATH 3HAaU€HUE (PU3HUECKON BEIINUUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEAOBATENIBHOTO U MapajIeIbHOIO
COCAUHEHHs] TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH IPSIMOJIMHEWHOIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI INPEJIOMIIEHUs CBETA, ypaBHEHHE OWHIITEHHa 1 (oTorpdekra,
3aKOH COXPAHEHUS JHEPIUHU, 3aKOH COXPAHEHUs HUMITYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsla, 3aKOH COXPAaHEHUs MacCOBOIO YHMCIIA, MOCTYJaThl bopa,
3aKOH PaJMOAaKTUBHOI'O paclaja, pu 3TOM pa3inuyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHHWE U YCJIOBMs (IpaHULbl, OOJACTH)
IIPUMEHUMOCTH;

ONPENEIISATh HANPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO IOJIS POBOIHUKA
C TOKOM, cuJiel Amrnepa u cuibl JlopeHua;

CTPOUTb W ONMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IIJIOCKHM 3€pKalioM,
TOHKOMW JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3NYECKUX SIBICHUNA H
IIPOLIECCOB C HCIIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHU: IPU 3TOM
dbopmynupoBath MpoOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOIO OOOpYAOBAaHUSA, INMPOBOAUTH OIBIT U
(opMyJIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHUs (PU3HMUECKUX BEIUYUH, MIPU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHMsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKHU IOTPEIIHOCTEN U3MEPEHNH;

UCCIIEIOBaTh 3aBUCUMOCTM (PU3MYECKUX BEIUYMH C HCIIOJIb30BAaHUEM
OpSIMBIX M3MEPEHMM: TIpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUECKUX BEJIMYMH B BUAC TAOIHI] U
rpaduKoB, JenaTh BHIBOBI IO pE3yJIbTaTaM MCCIIECIOBAHMUS,

coOiroaarh npaBuiia 0€30IaCHOIO TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUMN B
pamMKax Yy4eOHOIrO SKCIHEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNbIo,
UCHOJIB3YS (PU3HUECKHUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJaul



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3NUECKUE BEIUYMHBI U (OPMYJIBL,
HEoOXOuMbIe NIl €€ pelleHUs, MPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
IOJIyYEHHOTI'0 3Ha4€HUs (PU3UUECKON BEIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
(uznueckue sBICHUS;

UCIOJB30BaTh  INPU  pPELIEHUHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JUJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBACHATh MNPUHLMUIBI JEHUCTBUS MAIlMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX 0€30MacCHOIO UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaMH M TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUSI HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pPAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPyNIbl, PALMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Kontpoabnbie  IIpakTnueckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
Bbubnuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiia 7 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 0 1 bubanorexka [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 0 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bubanorexka [JOK

®da3oBbI€ MEPEXOIBI

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




Hroro o pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3N1eKTpUYeCKHil TOK. TOKH B bubmmoreka [JOK
4.2 12
Pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HHOYPOYHOE INTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara uudgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue

n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE

padoThI padoTsbI
pecypchl
Puznka — Hayka o pUpoJe.
1 Hayunslie MeT(})’K bl HOfHaI.)HI:IHSI 1 0 0 bubmmorexa [TOK
o 8 https://m.edsoo.ru/ff0c32e2

OKPY>KaloIlero Mupa
Ponw u mecto pusuku B

) (hopMUPOBAHUHN COBPEMEHHOU | 0 0 bubanorexka [HOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOECH
MexaHnueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO | 0 0 bubmuorexa [JOK
nerokeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEeHUe

4 PaBHOMEpHOE NpsIMONIMHENHOE | 0 0 bubmmoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 0 0 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue | 0 0 bubmuorexa [JOK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHHE.

7 JBm>xeHne MaTepruaibHOM TOYKH I10 1 0 0 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpuniun oTHOCUTENBHOCTH ["anumes. 1 0 0 bubmmoreka [JOK




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepsbsIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Ipunnun

bu6mmoreka [IOK

9 CYTIEPIIO3ULINH CHIL BTOpOI/IUBaKOH https://m.cdsoo.r/f0c3be8
HeroToHa nmst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa 1151 bubamnorexka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroTeHus. Cumna

11 TsbkecTH. [lepBas kocMuyeckas bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeausa. Ko>dbdunment tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WJIH ra3e
[ToctynaTtenbHoe U BpalaTeabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tea
Nmnynbc maTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHUE
PaboTa 1 MOIIIHOCTE CHJIBL.

16 Kunernueckast sHEprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 006 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

17 IloTeHumanpHas SHEPTHUsL. bubmmoreka [IOK




[ToreHimanpHast 3HEPTUS yIIPYro
nehOpMUPOBAHHON TTPYKUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHBIE U HEMOTEHIUAJIBHBIE
cuiibl. CBA3b pabOThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON YHEPIUU CUCTEMBI Tell.
3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnemoBanue CBsi3u pabOThI CHIIBI C
HU3MCHEHHEM MEXaHUYECKOU SHEPrUU
Tella Ha MPUMEPE PaCTKECHUS
PE3MHOBOT'O KI'yTay

20

KonrponsHas pabora o Teme
«Kunemaruka. JlnHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKEY

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMOJICVICTBHS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3osB, KUIKOCTEU
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemlectBa. [locTositHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcomntoTHas TemrepaTypa Kak Mepa

26 CpelHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapamMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO ra3a»

29 M3onporiecchl B n€ambHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0OnI e€ m3MmeHeHus. KonndaecTBo bubmnorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOIO UJI€aTbHOTO
rasa

31 Bunael reruionepenaun bubmmorexa IOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENMI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbIi mpoiece

13 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHUE K U30IPOIIECCaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mpo1ieccoB B bubmmoreka [JOK




npupoje. Bropoit 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KIIJ{ TermoBoit

bubmmoreka [IOK

35 MaIllMHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoorn4ecKre mpoodIeMbl
TETUIOHEPTETUKHI
18 O6o0maromuii ypok «MoseKkyspHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas padoTa mo teme
39 «MonexkymnsapHas ¢puznka. OCHOBBI bubmmorexa [TOK
yAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoNOTHAS 1 OTHOCHTEIbHAS
41 BJIQYKHOCTH BO3/1yXxa. HachIeHHBIM bubmorexa HOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u
4 amopdHbIe TeTa. AHU3OTPOIIHS bubanorexa [HOK
CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[TnaBneHue u KpucTaUIM3aAIUA.
43 VY enbHas TenaoTa miaBJICHUS bubmmorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
CyOmumariust
Bbubnmuoreka [JOK
44 YpaBHEHHE TEIJIOBOTO OalaHca
DABHCHHE TEI0BOT f https://m.edsoo.ru/ff0c6820
45 Onektpusanus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa BUA DIIEKTPHYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[TpoBOIHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmorexa [IOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bec
ANEKTPUYIECKOTO 3apsaa
B3anmoneiicTBue 3apsa10B. 3aKoH
47 Kyimona. ToueuHBIH 3IeKTPUIECKUN bubmmnorexa [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPUIECKOTO
43 noist. [IpuHnmn cynepno3unuun bubmmoreka [JOK
AJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 noxad. ITorennuan. PasHocTh bubmorexa LIOK
’ ait. https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
IIpOBOMHUKA U TUDIEKTPUKU B
50 3npeKT OCTaTUYECKOM HOIjIe bubmmorera IOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHaencaTo
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJIeHCcaTOpa. DHEPIUA 3apKEHHOTO bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnast pa6ota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMTT NEWCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBATHLHOTO

ammapara, CTpyWHOT0 MPUHTEpa.
DJIEKTpOCTaTUYECKAas 3alUTa.




3a3eMIIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €T0
cyuectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[MTocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHHUKOB. JlaboparopHas paboTa
«/3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenue DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COTPOTHUBIICHUS METAJIJIOB OT
TeMieparypsl. CBEpXIIpOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MyYKOB

61

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOcTh. CBOMCTBA
p—n-nepexona. [loaynpoBogHUKOBBIE
PUOOPHI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEKTPUUECKUN TOK B pacTBOpPax U

2 pacriaBax 3JIEKTPOIUTOB. | bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUUECKUN TOK B ra3ax.

63 CamocTosTeIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudeckue npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE ] bubmmoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 Oo6o06matromuii ypok 1 bubanorexka HOK
«INEKTPOITUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «9nektpocraruka. [locTosTHHBIN 1 bubanorexka [JOK
AJeKTpUYeCKUil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepnblii ypok. KonTponbsHas | bubmmoreka [JOK
pabora o Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

69 1

70 1

OBILIEE KOJIMYECTBO YACOB I1O0 70

I[TPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumies I'.41., bByxosues b.b., Corckuit H.H. non
penaxiueii [TapdenteeBoit H.A., AknimonepHoe o6miecTBo «M3marenscTBo

«IIpocsemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeToAMYEecKoe rocodue K yueHuky ¢usuka 10 kmace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






