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[MNOACHHUTEJIBHAS 3AIIMCKA

[Tlporpamma no ¢usuke 0a30BOro ypoBHS HAa YPOBHE CpeAaHero o0iero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMH K pe3yJibTaram
OCBOEHHMSI OCHOBHOM oOpa3oBaTesibHOW mnporpammsl, npeacrtaBieHHbix B OI'OC
COO, a Take ¢ yuyérom denepanbHOii paboueil MporpaMMbl BOCITUTAHHUS H
KOHLIENIMK npenofaBanus yuyeOHoro npeamera «®dusuka» B 00pazoBareiabHbIX
OpraHm3anusax Poccuiickoit denepainyu, peanu3yroLInX OCHOBHbIE
00pa3oBaTeIbHbIC MPOTPAMMBI.

Copepxanune mnporpammbl 1o (pusuke HanpaeieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydawommxces 10-11 kmaccoB mnpwu
oOyuenuu ux ¢usuke Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-IEATEIbLHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorsercTByeT Tpeboanusm OI'OC COO k
MJIAHUPYEMbIM JIMYHOCTHBIM, NPEJAMETHBIM M METaNnpeJAMETHbIM pe3yJibTaram
o0yueHusi, a TaKKe YYUTHIBAET HEOOXOAMMOCTb pPeaTM3alUy MEKIPEIMETHBIX
cBA3ei (PU3MKM C €CTEeCTBEHHO-HAay4yHbIMM Yy4yeOHBIMM mpeamMeTramu. B Hei
OINpeAeIAIOTCS OCHOBHBIE LENIM M3Y4YeHHs] (PM3WKHM HA YPOBHE CpeJHEro olIiero
oOpa3oBaHusl, TUIAHUPYEMBIC PE3YJIbTaThl OCBOCHUA Kypca (PM3MKH: JTUUHOCTHBIE,
MeTanpeaAMETHbIE, TPeaAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no usmke BKIHOYAET:

e IUTAHMPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 6Ga30BOM YPOBHE, B

TOM YMCJIE MPEAMETHbBIE PE3YJIbTAThI 110 IojiaM 00yUYeHUs;

e coaepxanue yueOHoro npeamera «Dusnkay no rogam oOyyeHHUs.

Ousnka kak Hayka O Haubonee OOLIMX 3aKOHAX TPHUPO/JbI, BLICTyNas B
Ka4yecTBe yueOHOro mpeamMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ B CUCTEMY
3HaHuit 00 okpyxkatoem mupe. [konbHbINH Kype (PU3MKKM — CHCTEMOOOPA3yIOLIii
JUISl €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEAMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOLECCOB M SIBJICHWH, H3y4YyaeMblX XHMHUEH, OuoJIorue,
(usnueckoii reorpadueir M acTtpoHomueil. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne  (U3NYECKUX 3HAHMK  ONMpeleNseT XapakTep W pPa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEPreTHKH, TPaHCIOPTa, OCBOEHUs
KOCMOCAQ, TOJIyYeHHS] HOBBIX MATEPUATIOB C 3a/JIaHHBIMU CBOMCTBAMM W JIPYTHX.
N3yuenne ¢Pu3Mku BHOCUT OCHOBHOWM BKIaA B (POPMHUPOBAHHE ECTECTBEHHO-
HAYYHOM KapTHHBI MHUpa 0O0ydarommxcs, B (popMUpOBaHHE yMEHHH NPUMEHATDH
HAy4HbIA METO/I MO3HAHMS TIPU BHIOJIHEHUHU UMM YUE€OHBIX MCCIICA0BAHUM.

B ocHoBy kypca ¢usuku Juisi ypoBHs cpeaHero oOmiero oOGpa3oBaHMs
MOJIOKEH PAJA WACH, KOTOPbIe MOJKHO paccMaTpuBaTh KaK HPHHIMIBI €ro
MOCTPOCHMS.



Hoes yerocmuocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTHUECKH
3aBEPUIEHHBIM, OH COACPIKUT MATepUall U3 BCEX pa3aesioB (PU3HMKH, BKIIIOUAET Kak
BOMPOCHI KIIACCHYECKOM, TAK U COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBHM C HeM Marepuan Kypca (Gu3uku
o0beanHEH BOKpYr (¢u3Mueckux Teopuil. Beaymmm B Kypce sABIsAETCA
(hopMUpOBaHHE MPEJCTABICEHUH O CTPYKTYPHBIX YPOBHSX MaT€pPHH, BELLECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanusanms npeanoiaraer HMCrojib30BaHHE
I'YMaHUTAPHOrO MOTeHIMaNa (U3NYECKOW HAyKH, OCMBICJICHHE CBSI3W Pa3BUTHS
¢usukn ¢ pasBuTMeM OOWIECTBA, a TaKkKe C MHUPOBO33PEHUYECCKUMHM,
HPABCTBEHHBIMH M IKOJIOTMYECKUMHU MPOOIEMaAMH.

Hoes  npuxnaonoinr  nanpasiennocmu. Kype ¢usuku  npeanosaraer
3HAKOMCTBO C LIMPOKMUM KPYrOM TEXHHUYECKHUX U TEXHOJIOTMUECKHX MPHUIIOKECHHH
M3YUYEHHBIX TEOPUHA M 3aKOHOB.

Hoesi skonoeusayuu  peanusyercs IOCPEACTBOM BBEJCHUS DJIEMEHTOB
CO/IepKaHMsl, TMOCBAIIEHHBIX AKOJIOrMYECKUM TnpobsieMamM  COBPEMEHHOCTH,
KOTOPbIE CBA3aHbl C PA3BUTUEM TEXHUKH M TEXHOJIOTMHA, a TakkKe O0CYKIeHUs
npo0JsieM palMOHAIBHOTO MPUPOIONOIB30BAHMS M YKOJIOrHUECKOM O€30MacHOCTH.

Crep)kHEBBIMHM 3JIEMEHTAMHM Kypca (PM3MKH Ha ypOBHE CpeaHero oO0Iiero
obpa3oBaHus sBIAOTCA (pusnueckue Teopur (popmupoBaHHE NPEACTABICHUH O
CTPYKTYpe MOCTPOeHHUsi (PU3NYECKOM TEOPUH, pPosik (DyHIaMEHTAIbHBIX 3aKOHOB M
NMPUHLMIIOB B COBPEMEHHBIX NPEJACTAaBIEHHMAX O TNPUPOJAE, TpaHULAX
NPUMEHUMOCTH TEOPHM, JUIA ONUCAHWS ECTECTBEHHO-HAyYHbIX SBJICHUN W
MPOLIECCOB).

CHCTEMHO-AEATENIBHOCTHBIN MOAX0A B Kypce (PU3UKK peanu3yeTcs Mpexae
BCEro 3a CU€T OPraHM3allii AKCICPUMEHTATILHON AEATETbHOCTH O0YYaIOUIMXCS.
Jlns ©a3oBoro ypoBHS Kypca (U3MKH — OTO MCMNOJAB30BAHUE CHCTEMBI
(bpOHTANIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIabopaTopHbIX pador,
KOTOpbI€ B rporpamMme no ¢gusuke oObeAMHEHbl B OOIIMH CIMCOK YYEHHYECKHX
npakTHyeckux pabot. BeijeneHne B ykazaHHOM IepedHe J1abopaTtopHbIx pabor,
NPOBOAMMBIX JUIA  KOHTPOJII M OLIGHKH, OCYLIECTBJISETCA YYaCTHHUKAMM
00pa3oBaTeIbHOIO Mpouecca MCXOAsd M3 OCOOEHHOCTEH IJIAHMPOBAHMUS U
ocHameHuss kabunera (usuku. [lpm sTomM oOecrneumwBaeTcs OBJIAACHHE
00y4aIOIIMMHUCS YMEHUAMH TPOBOAUTH KOCBEHHBIE M3MEPEHUsS, HUCCICIOBAHUA
3aBUCUMOCTEH (PU3MUECKMX BEJIMUMH W TIOCTAHOBKY OIBITOB MO TPOBEPKE
NPEeUI0KEHHBIX THIIOTE3.

bonbiioe BHUMAHHME YACIAETCS PEUICHUI0 PACUYETHBIX W KAUECTBEHHBIX
3aaa4. [Ipn 3TOM /U1 pacu€THBIX 3aa4 NMPUOPUTETOM SABIISIOTCS 3a[a4yM C SABHO
3aJaHHOU (PU3HUECKON MOJIENbIO, MO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHbI



3aKOHOMEPHOCTH KaK M3 OJHOrO paszenia Kypca, TaK U WHTErPUPYS 3HAHUS U3
pa3HbIX pa3aenos. (s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3aJaHUs HA
00BsCHEHHE MPOTEKaHUs (PU3NYECKHX SBJICHHH M TPOLECCOB B OKPYIKAIOLICH
Ku3HHM, TpeOyiomue BbiOOpa (uU3MuecKkoit MOAENW Ui CUTYalUH TPAKTHUKO-
OPUEHTUPOBAHHOIO Xapakrepa.

B coorBerctBuu ¢ TpeboBanusmu  DPI'OC COO k MarepualibHO-
TeXHUYECKOMy obecneueHu0 yuyeOHOro mnpouecca 0a30BbIi yYpPOBEHb Kypca
(bu3KkKM Ha ypoBHE cpeiHero obuero o6pa3oBaHus JI0JIKEH U3y4aThCs B YCIOBHSX
npeamMeTHoro kabuHera (GU3MKKW WM B YCIIOBHAX HHTErPHPOBAHHOrO KabWHETa
NpeIMETOB €CTeCTBEHHO-HAy4YHOro uukia. B kabuHere (puU3MKM AOKHO OBITH
HeoOxoaumoe JjaboparopHoe 00OpyaOBaHME [UISi BBIMOJHEHUS YKA3aHHBIX B
nporpamMme no (pu3MKe yUYeHHUECKUX MPAKTHUECKUX PadOT M JAEMOHCTPALIMOHHOE
000pya0BaHUE.

JlemoHcTpaunoHHoe obopyaoBaHue GOpMHUPYETCs B COOTBETCTBHHM €
NPUHLMIIOM MHWHUMAJIbHOW  JIOCTAaTOYHOCTH W O0ecrieuyuBaeT TMOCTAaHOBKY
MEePeYMCIICHHBIX B TMporpaMme 1o (HU3MKe KIIOUEBbIX JAEMOHCTPAUUK Juis
UCCJIC/IOBAHUS  M3YYaeMbIX SIBJICHHMH M NPOLECCOB, OMIHUPUYECKUX H
(byHaaMeHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe o00OpyaOBaHHE IS YUEHHUYECKHUX TMPAKTHUECKUX padoT
(dopMupyeTCs B BHAE TEMaTHYECKMX KOMIUIEKTOB M 00ECreuYuBaeTCs B Pacuére
OJIHOTO KOMIUIEKTa Ha AByX oOyualommxcsa. TemaTH4yecKkue KOMIUIEKTHI
nabopaTopHoro o0OpyAOBAaHUS AOKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
MCMOJIb30BAHUM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHIE LIM(PPOBBIX J1aOOPATOPHIA.

OCHOBHBIMH LENAMU U3ydeHUs Pu3nku B 001ieM 00pa3oBaHUU ABISIOTCS:

e (opmupoBaHue uHTEpeca M CTpPEeMJICHHS OOYYAIOIIMXCS K HAYYHOMY
U3YYCHHUIO TMPUPOJIbI, PA3BUTUE HMX MHTE/UIEKTYAJbHBIX M TBOPYECKUX
CIoCcoOHOCTEH;

e pa3BUTHE NMPEJICTABICHUH O HAYYHOM METO/Ie MO3HaHUsA U (POPMUPOBAHKE
MCCIIe/I0BATEIBLCKOIO OTHOLICHUS K OKPY/KAIOLL|M SIBJICHUSIM,

o (QopMUpoBaHHE HAy4YHOrO0 MHMPOBO33PEHMS KaK pe3yJibTara HW3Yy4YeHMS
OCHOB CTPOEHMs MaTepHH U (hyH1aMEHTAIbHBIX 3aKOHOB (DU3MKH;

e (opmupoBanue ymeHHH OOBACHATH SABACHUS C  MCIOJb30BAHHEM
(bu3MuecKuX 3HAHUI ¥ HAYUHBIX I0KA3aTEJILCTB,

o (opmupoBaHue mnpeACTaBACHHUH O POk (PU3UKK I PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTrikeHne ITUX Henei o0ecneynBaeTCs PEUICHUEM CIAEAyIOIMX 3a7ad B

npoiecce u3ydeHus Kypca pusuku Ha ypoBHe cpeiHero obiero oopazoBaHusi:



e TIpUOOpPETEHHUE CHUCTEMBI 3HAHUM 00 obmux  (usnueckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKJTIOYAs MEXaHHUKY,
MOJIEKYJIAPHYIO (DU3MKY, 9JIEKTPOJAMHAMHUKY, KBAHTOBYIO (DU3HUKY U
IEMEHTBI aCTPOPU3UKH;

o (QopMupoBaHME YMEHMH NPUMEHATH TEOPETUYECKUE 3HAHMA  JUIs
oObsicHeHHsT (U3UYECKUX SBJICHHW B TNPUPOJAE M JUIA TIPUHATHSA
MPAKTUYECKUX PELICHUN B ITOBCEJAHEBHOM JKM3HU,

e OCBOGHME CHocOOOB peLIeHUs Pa3IuYHbIX 3ada4y C SBHO 3a/JlaHHOU
(usnyeckoil MozeNbIO, 3a4ay, MOJAPa3yMEBAMOIIMX CaMOCTOATEIbHOE
co3aanue (hU3MUECKOit MOAENN, AICKBATHON YCIOBUAM 3a/1a4H;

e TOHMMAHHE (PUBHYECKUX OCHOB M TMPHHIIMIIOB JACHCTBUS TEXHHYECKHX
YCTPOHCTB U TEXHOJOTHYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYIKAIOIUIYIO
cpeny,

e OBJIAZICHUE METOAAMH CAMOCTOSITEILHOIO IJIAHWPOBAHHMS M NPOBEACHUS
(pU3MUYECKUX SKCIIEPUMEHTOB, aHajii3a W MHTEprnpeTauuu MHpOpMaLmH,
OnpeaeeHus JOCTOBEPHOCTH MOJIYYEHHOIO pe3yJibTaTa;

e CO3/IaHUE YCIIOBMM Ul PasBUTHSI YMEHUU MPOECKTHO-UCCIIEI0BATEIIBCKOM,
TBOPYECKOM JICATEIIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETrO OOMIEro
obOpazoBanus orBoautcsa 136 yacos: B 10 kmacce — 68 yacos (2 yaca B HEENMIO), B
11 kacce — 68 yacos (2 yaca B HEEIIO).

[lpeanaraemsiii B mporpamme 1o (Qusuke nepedeHb gabdopaTOpHBIX U
NPaKTUYECKUX padoT SABAAETCA PEKOMEHIOBAHHBIM, YUWUTEIb [€J1IaeT BHIOOP
npoBeAeHUss J1abOpaTOpHbIX PabdOT M OMBITOB C YUYE€TOM HWHIMBHAYAJbHbBIX
0COOECHHOCTEH 00yYaAIOIMXCS.



COJAEPKAHUE OBYYEHMUS
10 KIIACC

Pa3zgen 1. ®u3uka u MeTOAbl HAYYHOI0 MO3HAHUS

®usuka — Hayka o npupoje. HayuHbie METOABI MO3HAHUS OKPYIKAKOLLEro
mupa. Ponb JkcnepumMeHTa M TEOPUM B MPOLECCE TMO3HAHUSA MPUPOJBI.
OKCNepUMEHT B (pusuke.

MonenupoBanue (U3NYECKUX SBICHUNH M mpoueccoB. HayuHbie rUmoressl.
®duznueckre 3aKOHbI U TCOPHH. [ paHUIIbI TPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB.
[IpuHIMI COOTBETCTBHUA.

Ponb 1 mecto ¢usvku B (JOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI
MUPA, B IPAKTHYECKOM ACATEIILHOCTH JIFOICH.

Jlemoncmpayuu

AHanorobie W LM(DPOBBIE HW3MEPUTENIbHBIE NPUOOPHI, KOMITbIOTEPHbIC
JATYMKH.

Paspaen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aukeHue. OTHOCHUTENBHOCTh MEXAHMYECKOTO JABHIKCHUS.
Cucrema orcuéra. Tpaexkropus.

[lepememenue, ckOpoCTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepPHAIbHOM TOYKM, MX TPOEKLUMH HA OCH CUCTEMbl KOOPAWHAT.
CnojxeHue nepeMenIeHui 1 CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpPAMOJIMHENHHOe nBMkeHue. [ 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOpPEHHs, IyTH M [EpeMeLIeHH
MaTepHalIbHON TOYKH OT BPEMEHHU.

CBoboHOe najeHune. Y CKOpeHHe CBOOOIHOTO MaAeHus.

KpuBonuueitHoe  jaBukeHue. JIBWK€HME  MaTepUaIbHOW  TOYKM 1O
OKPY’>KHOCTH € MOCTOSIHHON MO MOAYJIIO CKOPOCTBIO. YT/IOBasi CKOPOCTh, JIMHEHHAsA
ckopocts. [lepuoa u uacrora obpaiuenus. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

TexHuueckue yCTpONCTBA M MNPAKTUYECKOE TMPUMEHEHUE. CIHIAOMETP,
JBWKEHUE CHAPSIAOB, LICTIHBIE U PEMEHHBIE TIEPE/Iaun.

Jlemoncmpayuu

Mojenb cucTemMbl OTCYETA, WLTIOCTPALMS KHHEMATHYECKUX XAaPaKTEPUCTHK
JIBUIKEHUS.

[IpeoGpa3zoBanue ABUKEHUH C UCIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3yXe U B pa3peiKEHHOM MPOCTPAHCTBE.

HaGnmionenue aBukeHus Ttena, OpPOLICHHOTO MOA YIJIOM K TOPU30HTY H
rOPU30HTAJILHO.



WU3mepenue yckopeHusi CBOOOIHOTO MaACHUS.

Hanpagnenue cKOpOCTH NMPU ABHIKEHUH MO OKPYIKHOCTH.

Vuenuuecruit sxcnepumenm, aabopamopmwie pabomei

W3yuyeHne HEpaBHOMEPHOTO ABMIKEHHUS C LENbIO OMPEACICHUs MTHOBEHHOM
CKOPOCTH.

HccneioBanre COOTHOLUCHUS MEXKIAY IMYyTSAMH, NPOWIECHHBIMH TEJIOM 3a
nocieaoBaTe/IbHbIe PaBHbIE TPOMEXKYTKHM BPEMEHHM TPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

H3yueHune ABMIKEHMS [IapUKa B BA3KOH JKHUIKOCTH.

N3yuenne npuskeHus Tena, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunuun  otHocurensHocT  [amunes. [lepseiii 3akon  HeioTona.
WuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [IpuHumn cyneprnosuuuu cwi. Bropoii 3akon HetoToHa
JUISl MaTepUabHOM To4KK. TpeTuid 3akoH HeroTOHA /U1 MaTepuanbHbIX TOYEK.

3akoH BcemupHOro tarorenus. Cuna Ttsokectu. IlepBas kocMuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHHs CKOJbKEeHUs M cuiia TpeHus nokos. KoagduuueHt tpenus.
Cuna conpoTHBIEHUS NTPH JIBHIKEHUH TeJa B )KMIKOCTH WJTH rase.

[TocTynarensHoe ¥ BpaLlaTebHOE JABHIKEHHE a0COIOTHO TBEPAOIO Tea.

MOMEHT CHJIBl OTHOCUTENIBHO OCH BpalleHus. [lneyo cuibl. Ycnosus
paBHOBECHS TBEPAOro TEA.

Texnuueckue yCTpoHCTBA M MNPAKTUUECKOE TNPUMEHEHHME: TMOALINUITHUKH,
JBUIKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu

SIBneHue MHEPLMH.

CpaBHeHHe Macc B3aUMOACHCTBYIOIIMX TeEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoskeHue cui.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Ae(hopMaLuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U MAACHUH.

CpaBHeHHE CUJT TPEHUSI TIOKOSI, KAUSHUS U CKOJIbIKEHUS.

Ycnosus pasHOBecus TBEPAOTO Tena. Buasl paBHoBecus.

Vuenuueckuit sxcnepumenm, nabopamopmuvie pabomei

N3yuenue apuxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.



WccnenoBanue 3aBUCUMOCTU CUJT YIPYTOCTH, BO3HHMKAIOIIUX B TMPYKUHE U
pe3nHOBOM 00pasie, OT ux Aedopmarmm.

HccnenoBanue ycioBH paBHOBECHS TBEPAOrO TeENa, HMMEIOLIETO OCh
BPAILICHUS.

Tema 3. 3akoHbl COXPAHEHUA 8 MEXAHUKE

NMnysibC marepuaibHOM TOYKHM (Tesla), CHCTEMbl MaTEpPHAJIbHbIX TOUEK.
WUmnynbe cuibl M M3MEHEHME HMMITyJIbca Tela. 3aKOH COXPaHEHHUs HMMITYJIbCa.
PeakTuBHOE JIBHIKEHHE.

Pabota cuibl. MOLIHOCTB CHITBI.

Kunernyeckas »Heprus marepuaibHON TOYKH. Teopema 00 u3MEHEHUH
KMHETUYECKON YHEPTUH.

[loTenuumansHas YHEPTHSL. [TorenuumansHas YHEPrus yIpyro
nedopmupoBaHHOil  mpykuHbI.  [loTeHumanbHas  HHEprus  Tena  BOJM3H
MOBEPXHOCTH 3eMJIH.

[ToreHumanbHble M HENOTeHUMaldbHbie  cuibl.  CBsa3p  paboThl
HEMOTEHUMAIBHBIX CHJI C M3MEHEHMEM MEXaHWYECKOW HHEPruu CHCTEeMbl Tell.
3aKOH COXPAHEHMSI MEXAHUUYECKON SHEPrUMu.

Ynpyrue u Heynpyrue CToJIKHOBEHUS.

TexHuueckre yCTpOHCTBAa M MPAKTHUECKOE MPUMEHEHHE: BOIOMET, KONED,
NPYKHHHBIA MACTOJIET, JBUIKEHUE PAKET.

Jemoncmpayuu

3aKOH COXPaHEHMS UMITYJIbCa.

PeakTuBHOE JIBUIKEHHUE.

[lepexoa nOTeHUMAIBHOM YHEPTrUU B KUHETHUECKYIO U 00paTHO.

Vuenuueckuit sxcnepumenm, rabopamopmuie pabomei

N3yueHue abCOMIOTHO HEYNPYroro yjaapa ¢ NOMOIUBIO ABYX OAMHAKOBBIX
HUTSHBIX MAATHUKOB.

HUccnenoBanue cBsi3u paboThl CHIIBI C U3MEHEHHMEM MEXaHWYECKOH SHEpPruu
TE€Ja Ha MPUMEpPE PACTAKEHUs PE3MHOBOIO JKI'yTa.

Pasaen 3. MosexkyasipHasi pu3uKa ¥ TEPMOAUHAMHKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPHUH U MX OINBITHOE
obocHoBanue. bpoynoBckoe mpwxkenue. Juddysua. Xapakrep aBwKeHHA U
B3aMMOJCHCTBUS YaCTUL] BemiecTBa. Moaenu CTPOEHUsI Tras3oB, JKUJAKOCTEH H
TBEPABIX TE U OOBACHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pasmepsl Monekys. KonnyecTBo Bewectsa. [ToctosHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana remneparyp
Llenbcus.



Mopens  upeanbHOoro raza. OCHOBHOE  ypaBHEHHME  MOJICKYJISPHO-
KMHETUYECKON TEOPUM MACANbHOrO rasa. AOCOMOTHAas TeMieparypa Kak mepa
Cpe/lHeH KHMHETHYECKOW HSHEPruM TEIUIOBOro MABM)KeHMS uactull rasa. lllkana
temnepatyp KensBuna. I'azoBbie 3akoHbl. YpaBHenue Menneneesa—Knaneiipona.
3akoH JlaneroHa. M3ompolecchl B M1€ajbHOM ra3e ¢ MOCTOSIHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mnpejacTaBiieHHe HM30IMPOLIECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHuueckre yCTPONCTBA M NPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jemoncmpayuu

OnbIThl, 0Ka3bIBAIOIIME JUCKPETHOE CTPOEHHE BelecTa, (otorpaduu
MOJIEKYJT OPraHUYECKUX COCTMHEHHH.

Omneitel o Auddy3un KUAKOCTEH U ra30B.

Mojiene OGpOYHOBCKOTO JABHIKEHHS.

Mopens onbita [lITepHa.

OnbIThl, JIOKa3bIBAIOIINE CYILLECTBOBAHUE MEKMOJIEKYJISPHOTO
B3aUMO/ICHCTBUS.

Mojens, WILTIOCTPUPYIOLIAs MPUPOLY AABJICHMS ra3a Ha CTEHKH Cocya.

OnbIThl, WITOCTPUPYIOIIME YPAaBHEHUE COCTOSHUSA WACAIBHOIO rasa,
M30MPOLIECCHI.

Yuenuueckuit sxcnepumenm, 1abopamopnuie pabomul

Onpezenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHM
00bEMa KOMHATHI, 1aBJICHUS U TEMIIEPATYPhl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSTHUS Pa3peikeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuku

Tepmoaunamuyeckas cuctema. BHYTpeHHSISE dHEPrusi TePMOIMHAMUYECKOH
cucTeMbl U crnocoObl €€ usmeHenus. Konuyectso rernnotel U pabora. BHyTpeHHss
HEPrusi  OJHOATOMHOrO  MJealbHOro  rasa. Buasl  Tensonepenayu:
TEIUIONPOBOJAHOCTD, KOHBEKLIMSA, M3JIyYeHHE. Y Ie/IbHAsA TEIIOEMKOCTh BEILECTBA.
KonuruecTBo TEIUIOTHI MPHU TEILIONEpeaaye.

[Tonsatue 06 aamabatHom npouecce. [lepBblii 3aKOH TEPMOAMHAMMKH.
[IlpumeHenne mepBOro 3akoHa TEPMOAMHAMHMKH K H3ompoieccam. I 'paduueckas
MHTEprpeTanus padboTsl rasa.

Bropoii 3akon TepmoauHamuku. HeoOparumocTs npoueccoB B Npupoae.

Tennosbie  mawmwmuel.  [IpuHumMnbel  A€HCTBUST — TEIUIOBBIX — MAILUH.
[IpeoOpa3zoBanusi »Hepruu B TerioBbiX MammHax. Kosdduument nonesnoro
nevicteus teryioBo mammubl. [{ukn KapHo m ero koadduumMeHT mosie3HOro
JCUCTBHUSA. DKOJIOrHYeCKKe MpoOJeMbl TEMIOIHEPIreTUKH.,



Texnuueckne yCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHME: JBUTATElNb
BHYTPEHHETO CropaHus, OBITOBON XOJIOAMIbHUK, KOHIUIIHOHEP.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEH »HEPruu Tejla MPH COBEPLICHWH PadOTHI: BHUIET
npoOku u3 OyTHUIKM MOJ JEWCTBHEM CXaToro BO3/yXa, HarpeBaHue 3¢dupa B
JaTyHHOU TPYOKe nmyTéM TpeHMs (BUACOAECMOHCTPALINA).

W3MeHeHre BHYTPEHHEN SHEPruum (TemMnepaTyphl) Tejia Npu Terionepeaaye.

OnpiT 1o aauabaTHOMY PacIUMPEHHIO BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM ).

Mopaenu napoBoit TypOuHBI, ABUraTENs BHYTPEHHETO CrOPaHus, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuit sxcnepumenm, rabopamopmuie pabomei

H3mepenue yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammusie cocmoanus eemecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u konaeHcaums. Mcenapenue u kunenue. AGcomoTHas U
OTHOCHTEJIbHAsl BJIAXKHOCTh BO3ayXa. HackimeHHbld nap. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KANIEHUs OT J1aBJICHHUA.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONKS CBOHCTB
kpuctayoB. Kuakue xpuctaibl. CoBpemeHHble Matepuaibl. [lnaBnenue wu
KpUCTa/uIM3aums. Y aenbHas Teriora miasnenus. CyOnumarms.

YpaBHeHue TenoBoro danaHca.

TexHuyeckne yCTPOMCTBA W MPAKTUYECKOE IPUMEHEHHWE. TUIrPOMETP M
NICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH TOJYyUYEHUs COBPEMEHHbIX MaTepHUaioB, B
TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHILICHHBIX MAPOB.

Kuneunue npu noHMKEHHOM JaBJICHUU.

CniocoObl n3MepeHust BIIAJKHOCTH.

HaGmoenre HarpeBaHus M IUIaBJICHUS KPUCTAJNIMYECKOrO BEIECTBA.

JleMoHCTpauust KpUCTALIOB.

Vuenuyveckuit sxcnepumenm, aabopamopmsie pabomsi

H3mepeHne OTHOCUTENIbHOM BIIaXKHOCTH BO3/1yXa.

Pasnen 4. DiekTpoauHaMHKa
Tema 1. dnekmpocmamuxa
OnekTpu3aums Tel. DJeKTpuYecKui 3apsja. JlBa BuAa AJIEKTPHUYECKHMX
3apsa0B. [IpOBOAHMKM, IUANEKTPUKH M TOJYNMPOBOJAHUKU. 3aKOH COXPaHEHMS
3JIEKTPUYECKOTO 3apsi/a.
B3aumoaeiicrue 3apsaaoB. 3akoH Kynona. ToueuHbll 3/1€KTPUYESCKUNA 3apsiL.
Dnexkrpuueckoe rmnone. Hanpsok€HHOCTh — 3jekTpuueckoro mnojs.  [IpuHuumn



CYNMEPNO3ULIMMA HEKTPUUECKUX Mojiel. JInHuu HanpsHKEHHOCTH ANEKTPHUYECKOTO
MOJIA.

PaGora cun  onekrpocratuueckoro  nonA.  [lorenuman.  Pasnocts
noteHuuanoB. [IpoBOAHMKM W AUANEKTPUKH B IJIEKTPOCTATHUECKOM TOJIE.
Jusnekrpuyeckas NMpoOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DneKTpoEMKOCTh MJIOCKOTO KOHJIEHCaTopa.
DHeprus 3apsKeHHOTO KOHIEHcaTopa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHUE: 3JIEKTPOCKOII,
JIEKTPOMETP, 3JEKTPOCTATUYECKAA 3allUTa, 3a3€MJICHUE JIEKTPOnpuOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHbIN annapar, CTPYWHbIH NPUHTEP.

Jlemoncmpayuu

YCTpOHCTBO U NPUHLUI ACHCTBUSA NIEKTPOMETPA.

B3aumoaelicTBre HAYIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIe 3apPSIKEHHBIX TEJl.

[TpOBOTHUKH B 3JIEKTPOCTATHYECKOM T10JI€.

DnekTpocTariyeckas 3almTa.

JIN3EeKTPUKH B 2JIEKTPOCTATUYECKOM T10J1€.

3aBUCHUMOCTh  JIEKTPOEMKOCTH IUIOCKOrO KOHJEHcaropa OT IUIONIAAU
TUTACTHH, PACCTOSAHUSA MEK/Y HUMHU U JAUIIEKTPUUECKON MPOHULIAEMOCTH.

DOHeprus 3apsHKeHHOr0 KOHJIEHCaTopa.

Vyenuueckuit sxcnepumenm, iabopamopneie pabomei

H3mepenune 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiit 31exkmpuyeckuit mox. Toku é pa3niuuHsix cpeoax

ONEKTPpUYECKUd TOK. YCIOBUSA CYIUECTBOBAHMS IJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [locTosiHHBIN TOK.

Hanpsoxenne. 3akon Oma 115 yyacTka LEMH.

DNEKTPUYECKOE COMPOTUBICHUE. YAECNbHOE COMPOTUBIICHUE BEUIECTBA.
[TociienoBaTenbHOE, MapaijiebHOE, CMELIAHHOE COCAMHEHUE MPOBOAHUKOB.

PaGora anexktpuueckoro Toka. 3akoH JDkoyms—Jlenuma. MoiuHOCTb
3JIEKTPUYECKOI0 TOKA.

DNEeKTPOABHIKYLIAsl CWJla M BHYTPEHHEE COMPOTHBIICHWE HCTOYHMKA TOKA.
3akoH Oma Juisl 1MOoTHOM (3aMKHYTOM ) neKTpuueckoi enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAs  MPOBOAMMOCTb  TBEPABIX  METAIIOB.  3aBHCHUMOCTb
COTIPOTHBJICHHUS METAINIOB OT TeMrnepaTypbl. CBEpXNpOBOAMMOCTD.

DneKkTpudecKuii TOK B Bakyyme. CBOMCTBA HJIEKTPOHHBIX MYUKOB.

[TosmynpoBOHUKH. CobGcTBennas n npUMecHas NPOBOAMUMOCTH
noaynpoBoAHUKOB. CBoOMcTBa p—n-nepexoaa. [lonynpoBoaHukoBbie mpudopsI.

ONEeKTPUYEeCKui TOK B pacTBOpaXx M paciiiaBax  AJIEKTPOJIMTOB.
DNeKTpOIUTHYECKas JMCCOLMALUs. DICKTPOJIH3.



DOnekTpuueckuii ToK B rasax. CamMOCTOSTEIbHBIA M HECAMOCTOSATEIbHbBIN
paspan. Monuus. [1na3zma.

TexHuueckne yCTpONCTBA M MPAKTHUECKOEC TNPUMEHEHHE. aMIEPMETP,
BOJIbTMETP, PEOCTAT, WCTOYHHUKH TOKA, OHJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHbBIN MO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOJYITPOBOAHUKOBBIH MO/, rajlbBaHUKA.

Jemoncmpayuu

W3mepeHue cuiibl TOKa U HaNPsKEHUS.

3aBUCHMMOCTb COMPOTUBICHUS MJIMHAPUYECKUX TMPOBOJAHMKOB OT JUTHHBI,
TUIOLIA/IM MONEPEUHOr0 CEYSHHS U MaTepUalia.

CwmelanHoe COeIMHEHHE MPOBOIHUKOB,

[Ipsimoe wu3mepenue snekTpoaBmkylied cuibl. KopoTkoe 3amblkaHue
rajibBAHUUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCHMMOCTb COMPOTUBIICHUA METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTH JIEKTPOJIUTOB.

WckpoBoit pa3psii ¥ MPOBOJAMMOCTb BO3/1yXa.

OaHOCTOPOHHSAS MPOBOAMMOCTD JIMO/1A.

Vuenuueckuit sxcnepumenm, aabopamopnie pabomui

H3yueHue cMEIaHHOoro COeIMHEHUs PE3UCTOPOB.

W3MepeHue 31eKTPOABMKYILIEH CHIIbl MCTOYHMKA TOKA M €ro BHYTPEHHEro
COMPOTHUBIICHUS.

HaGnroaenue snekrponusa.

MexknpeameTHbie CBSI3H

H3yuenue kypca usuku 6azoBoro yposHs B 10 kinacce ocyuecTisiercs ¢
YU€TOM COACPIKATEIbHBIX MEKIPEJAMETHBIX CBA3EH € KypcaMH MAaTeMaTHKH,
OMOJIOrHK, XUMHUHU, Teorpauu U TEXHOIOTUH,

Meocnpeomemnvie nonsimus, CBA3aHHBIE C WU3YUEHUEM METOAOB HAYYHOTO
MO3HAHMA: SBJICHWE, HayuHbld ¢akrt, runoresa, (Gu3nueckas BeJIMYMHA, 3aKOH,
TEeOpHUsl, HAOIIOICHHE, IKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamura: peiieHHe CHCTEMBbl ypaBHEHWH, JIMHEWHas (QYHKIHMS,
napabosna, runepbona, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKLIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLUU HA OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonoeusi: MmexaHu4eckoe ABWKEHUE B JKUBOM mpupoae, auddys3us, ocMoc,
TEMI000MEH JKUBBIX OPraHW3MOB (BUIbI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IEKTPUUYECKUE SABJICHUS B )KUBOW MPHUPOLIE.

Xumusi: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TeMJIOBbIE CBOMCTBA TBEPABIX TeJ, JKUIAKOCTEH H



ra3oB, JJEKTPUUYECKHE CBOMCTBA METALIOB, JJICKTPOJIUTHYECKAss IMCCOLIMALIMS,
rajJibBaHuKa.

['eoepachusi: BnaxxHOCTH BO3AYXa, BETPbI, OAapOMETP, TEPMOMETP.

Texnonocus: npeodpasoBaHUuE ABUKEHUM C HMCMOJIb30BAHUEM MEXAHW3MOB,
yU4€T TPEHHMS B TEXHUKE, MOJIIUITHUKU, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
MMIyJIbCA B TEXHHUKE (pakera, BOAOMET W JPYIrHe€), JABUrarejb BHYTPEHHEIO
CropaHus, naposas TypOHHa, ObITOBON XOJOAMIBHUK, KOHIMLMOHEDP, TEXHOJIOIMH
MOJIy4EHHUs] COBPEMEHHBIX MaTepHajioB, B TOM YHCJIE HaHOMATEpUaloB, W
HAHOTEXHOJIOTUH, SJIEKTPOCTAaTHYECKas 3allluTa, 3a3eMJICHHE SJIEKTPOnpuOOpoB,
KCEPOKC, CTPYHHBIN MIPUHTEP, NEKTPOHAr PEBATE/IbHbIE npudopsl,
IEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pasznen 4. DiekTpoanHAMUKA

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKYUA

[TocTosnubie  MarHuThl.  B3aumoaeWcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruautHoe none. Bekrop MarHuTHOM wuHAyKUWW. [IpuHIMN cynepno3uiuuu
MArHUTHBIX noiei. JIuuuu mMarHUTHOW mMHAyKuMH. KapTtuHa auHUN MarHUTHOM
MHAYKLKHU 107151 TOCTOSHHBIX MArHUTOB.

MarnutHOe 10JIe MPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUMH
MArHUTHOIO TMOJis JUTMHHOIO MPAMOro INMPOBOJAHUKA M 3aMKHYTOIO KOJIBLIEBOIO
NMPOBOAHMKA, KaTyLIKH ¢ TokoM. OnbiT Dpcerena. BzaumoaeicTBie NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MoayJsib 1 HanpapiieHue. BHikeHHe 3apsiKeHHOMW YacTHILb
B OZITHOPOAHOM MarHuTHOM nosie. Pabora cuinel Jlopenua.

SBnenue snekTpoMarHUTHOM MWHAYKUMM. [loTOK BEkTOpa MarHUTHOM
VUHAYKLIMKA. DJEKTPOABMIKYINAS CHJIA MHAYKUMK. 3aKOH SJIEKTPOMarHUTHOM
nHaykun Gapajest.

BuxpeBoe 2MEKTpUUECKOE MOje. ODNEKTPOABHIKYLIAS CHAa MHAYKIUU B
NPOBOAHUKE, IBUIKYILIEMCS MOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

UuaykTuBHOCTE.  SIBjI€HME CAMOMHAYKUMH. DJNEKTPOABHIKYILAS  CUJa
CaMOUHIYKLIMH.

DHEeprus MarHUTHOT'O MOJIA KaTYIIKHA C TOKOM.

DIEeKTPOMarHUTHOE ToJIe.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHbIC
MArHuThl, AJIEKTPOMArHUThI, JJIEKTPOJABUIaTelib, YCKOPHUTEIH AJIEMEHTAPHBIX
YaCTHUI, WHAYKIMOHHAS TIEYb.



Jemoncmpayuu

OmnsiT Dpcrena.

OTKIOHEHHUE HTEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHun UHAYKIUK MAarHUTHOTO TTOJIS.

B3aumojielicTBrE IBYX MPOBOAHMUKOB C TOKOM.

Cuna Amnepa.

Jlevicteue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBJIeHUE ANEKTPOMArHUTHON MHIYKLIMH.

[TpaBuno Jlenua.

3aBUCUMOCTb JJIC€KTPOABHIKYIICH CHUJIbI MHAYKLUHUHA OT CKOPOCTH M3MEHEHHUS
MArHMTHOTO MOTOKA.

SIBNeHrEe CAMOMH/IYKLIMH.

Vuenuueckuit sxcnepumenm, aabopamopmule pabomsi

H3yuenne MarHuTHOr O 1oJisi KaTYLIKHA ¢ TOKOM.

HccnenoBanue AeMCTBUSA MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBJICHUS 3JIEKTPOMArHUTHON WHIYKIIMH.

Paspen 5. Kosiebanusi u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koj1ebanusa

Konebarenbnas  cucrema. CBoOOjaHBIE — MeXaHWYeCKMe  KosieOaHus.
["apmonnueckue konebanus. Ilepuoa, vacrora, amruidtyna u asza konebaHuid.
[TpyXuHHBIH MasTHUK. MareMaTu4eckui MasiTHUK. YPaBHEHHE IapMOHHUYECKUX
konebanuii. [IpeBpaienue sHepruu npu rapMOHUYECKUX KOIEOaHUsX.

Konebarenpubiit kOHTYp. CBOOOAHBIE ANEKTPOMArHUTHbIE KOJIeOaHUs B
UACATIBHOM KOJIeOATeIbHOM KOHTYpe. AHAIOTHA MEXKAY MEXaHWYECKUMHU U
IEKTPOMAarHUTHeIMU  Konebanusamu. Popmyna Tomcona. 3akoH coOxpaHeHUsA
HEPrUH B UACAIBHOM KOJieOaTeIbHOM KOHTYpE.

[Ipeacrasnenue o 3aryxarommx KosiedaHUusX. BbIHYKIEHHBIE MEXaHUYECKUe
konebanus. Pezonanc. BoiHY K IEHHBIE 3JIEKTPOMArHUTHBIE KOJjIe0aHus.

[lepemennbiii  TOK. CuHYCOMIAQIbHBIA TEepeMEHHbI TOK. MolHOCTb
NEPEMEHHOro TOKa. AMIUIMTY/IHOE€ M JEHCTBYIOIEE 3HAYCHWE CHJIbI TOKa M
HATPSIKEHUS.

Tpancdopmarop. [lpousBoactBo, nepeaaua u nOTPeOICHUE HIEKTPHUECKOMH
YHEPTrur. DKOJOTHUECKHE PUCKH MPH MPOU3BOACTBE dJeKTpodnepruu. Kynbrypa
MCIOJIb30BAHUS JIEKTPOIHEPTUH B MOBCEAHEBHOM JKU3HHU.

TexHuueckre yCTpoWcTBA M NPAKTHYECKOE NPUMEHEHHE: SJIEKTPUUYECKUA
3BOHOK, F€HEepaTop MePEeMEHHOr0 TOKa, JIMHUH JIEKTporepe/1ay.

Jlemoncmpayuu

HccnenoBanue mnapaMerpoB kosiebaresbHONM CUCTeMbl (MPY)KMHHBIA WU
MaTEeMaTUYECKUI MasTHHUK).



Habmoaenue 3aryxaoumx KojeOaHui.

HccnenoBanue CBOMCTB BbIHYKACHHBIX KOJIeOaHU.

Habmoaenue pe3onanca.

CB0oOOAHbBIE AMEKTPOMArHUTHBIE KOJEOAHU .

OcuuiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA M HAINPSIKEHUS OT BPEMEHM) JUTs
JIEKTPOMArHUTHBIX KOJIEOaHMH.

Pe3oHaHc npu 1OCHEA0BATENIbHOM COCIMHEHWH PE3UCTOPA, KaTYIIKH
MHAYKTUBHOCTH M KOH/IEHCATOPA.

Mojienb JTUHUM 37EKTPONepe1auH.

Vyenuueckuit sxcnepumenm, rabopamopmvie pabomei

HccnenoBanue 3aBUCUMOCTH MEPUOIA MaIbIX KOJIe€OaHUM rpy3a Ha HUTH OT
JUTUHBI HUTH ¥ MacCCBhI TPy3a.

WUccnenoBanue mMEepeMEHHOT0 TOKA B LEMM U3 MOC/ICA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JHbI

MexaHnuueckue BOJIHBI, ycCJOBHs pacnpoctpaHenusi. l[lepuon. Ckopoctb
pacnpocTpaHeHusi W JulMHa BOJIHBL. [lomepeuHsie W NPOJOJIBHBIE  BOJIHBL.
Hurepdeperums u qudpakiys MeXaHMueCK|X BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3JIYYEHUs JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentaums Bexkropos E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, MpPEJOMJICHHE, MOJApu3anus, JudpaKius,
nHTepdepeHuns. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[lIkana >MeKTPOMAarHUTHBIX BOJH. [IpumMeHeHue >MEeKTPOMArHUTHLIX BOJH B
TEXHUKE U OBITY.

[TpuHuMnBI paguocBsa3U U TeneBUACHUSA. Paquonokauus.

DNEKTPOMArHUTHOE 3arPA3HEHUE OKPYIKAIOUICH CPE/Ibl.

TexHuueckne yCTpOMCTBA M NPAKTHUECKOE NPUMEHEHHME: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTMKA B TEXHUKE M MEIMLIMHE, pajap,
paiMONPUEMHIK, TeJIEBU30P, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OOGpa3zoBaHue ¥ pacrpoCTPAHEHUE MONMEPEYHBIX U MTPOAOJIbHBIX BOJIH.

Konebmoieecs Teno kak ICTOUHUK 3BYKA.

Habmoaenue oTpakeHust ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Habmoneunne unrepdepeHunn u audpakiuni MEXaHUHIECKUX BOJIH.

3BYKOBO# PE30HAHC.

Habmonenue cBA3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C AMIUTUTYIOH M
4acTOTOM KoJieOaHuH.



WccnenoBanue  CBOMCTB — DJEKTPOMArHUTHBIX — BOJH:  OTPa)KEHUE,
npenoMieHHe, mossApu3anus, Audpakuus, nHTephepeHILIUs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsamonuueiiHOE pacnpocTpaHeHHE CBETa B
oaHopoaHOM cpene. JIyu cBeta. ToyeuHbIi HCTOUHMK CBETA.

OrpakeHue cBera. 3akoHbl oTpakeHusi cBeta. [locTtpoeHue u3zoOpakeHUi B
IUIOCKOM 3€pKaJie.

[Ipenomiienure ceeta. 3aKOHbI NMpesioMyIeHUs cBeTa. AOCOMOTHBIN MoKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTtpakeHue. llpeaenbHbId yroja MoOJHOrO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceeta. Cnoxusiid coctas O6ennoro ceera. L{ser.

CoOupatomme # pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOsSiHUE M ONTHUYECKAss cuia TOHKOM nuH3bl. [locTpoenue wmszoOpaxenuii B
coOuparoimx M pacceuBarolMX JuH3ax. Dopmysia TOHKOW JIMH3bL. YBEJIMYEHHUE,
JlaBaeMoe JIMH30M.

[Tpenesnbl MPUMEHUMOCTH I'€OMETPHYECKON ONTUKH.

Bonnosas ontuka. HWurepdepenums cpera. KorepeHTHbie HCTOYHMKH.
YcinoBus HaOMOACHUS MaKCUMYMOB M MHHUMYMOB B HMHTep(dEpEeHUHOHHOM
KapTHHE OT ABYX CHH(A3HBIX KOr€PEeHTHbIX HCTOYHUKOB.,

Judpakums csera. [udpakuuonHas pemérka. YcioBue HaOOeHUs
rJIaBHBIX MAKCMMyMOB TpHM MaJGHWH MOHOXPOMATHYECKOr0 CBETa Ha
IM(PPaKIHOHHYIO PEILETKY.

[Tonsipu3zanms ceera.

TexHuueckne yCTpOMCTBA M MPAKTMUECKOE TPUMEHEHUE. OYKM, JIyma,
(doTtoannapar, NPOCKUMOHHbIM anmapar, MHKPOCKOM, TEJIECKOIN, BOJIOKOHHAS
onTuka, TU(PpaKIMOHHAsA PELIETKA, TOISIPOUI.

Jemoncmpayuu

[IpsimonuHEeHOe PpacrnpoCTPaHEHHE, OTPAXKEHUE M TPEJIOMJICHHE CBETa.
Onrtuueckue npudopsI.

[TosntHOE BHYTpEeHHEE oTpakeHue. Mojienb CBeToBO/A.

HccnenoBanue CBOWCTB U300pakeHUM B JIMH3aX.

Monenu MUKpOCKOIIa, TeJIecKona.

Habmonenue unrepdepeHimu ceera.

Habmonenune nudpakiuuu ceera.

Habmoaenue aucnepcuu ceeTa.

[Tonyuenue crniekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyuenue criekTpa ¢ NOMOIIBIO TU(PPAKIIHOHHOMN PEIIETKH.

Habnroaenue nonsipusaumu cera.

Vyenuueckuit sxcnepumenm, arabopamopivie pabomul



W3mepenue nokaszatesis MpeaoMIIeHUs CTEKIA.
HccnenoBanue CBOMCTB U300paKEHUN B JIMH3AX.
Habmoaenue aucnepcun ceeTa.

Pa3zaen 6. OcHoBbBI CielHAILHON TEOPUH 0THOCHTEILHOCTH
['paHuLbl  NPUMEHUMOCTH  KjaccMuecko — mexanuku.  [loctynarel
CHEIMAIBLHOM TEOPHUM OTHOCHTEIBHOCTU: HHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHLMI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU U COKpAILEHUE
JUTHHBI.
DHeprus ¥ UMIMYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b MACChl C SHEPTUEH U UMIYJILCOM PEIATUBUCTCKOW YACTHIBI. DHEPIrUs
MOKOS.

Paspnen 7. KBanroBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKHU
®oronsl. ®opmyna [Inanka csa3u sHeprun GOTOHA C €r0 YaCTOTOM. DHEPrus
1 UMITyJ1bC (hoTOHA.
OrkpeiTe 1 uccienoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3akoHbI
dbororddexra. Ypasuenune DitHiureiina s dorodddekra. «KpacHas rpaHuua

dotordpdexra.

JlaBnenne ceta. OnbiTel [1. H. JlebGenera.

XUMHUYECKOE ACHCTBUE CBETA.

TexHuueckre yCTPOMCTBA M NPAKTHUECKOE TMPUMEHEHHE: (POTOIIEMEHT,
(dhotopatuuk, conHeynas Garapes, CBETOAUOI.

Jemoncmpayuu

®otor¢dexT Ha yCTaHOBKE C LIMHKOBOM IMJIACTHHOM.

HccnenoBanue 3akoHoB BHewHero Goroaddexra.

Ceeroauno.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Oneitel Pesepdopaa mo paccessHHIO of -4aCTHIL.
[Inanerapnas wmozens artoma. [loctymater bopa. M3nyuenue u mnorjoumieHue
(oTOHOB TpH mEepexone aTtoMa ¢ OQHOTO YPOBHs JHEPrudM Ha Apyroi. Buasi
cnekTpoB. CrieKTp ypOBHEH SHEPrumM aroma BOAOPO/Ia.

Bonnoseie cBoiicTBa yactuil. Bosasl ae bpoinsa. KopnyckynsipHO-BOJTHOBOM
JIyaJlu3M.

CrioHTaHHOE M BBIHYKACHHOE U3JTyYEHHE.

TexHuueckre yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHE: CIHEKTPaIbHbIM
aHaiu3 (CHEeKTPOCKOI ), Ja3ep, KBAHTOBBIM KOMIBIOTED.



Jemoncmpayuu
Mopaens onbita Pesepdopaa.
Onpeaenenue JTHMHBI BOJIHBI JIa3epa.
HabnioneHnue nuHeHyaTbiX CNEKTPOB U3TYyUCHHUS.
Jlazep.
Yyenuueckuit sxkcnepumenm, iabopamoprule padonul
Habmoaenue nuHenyaroro cnekrpa.
Tema 3. Amomnoe s0po
OKCMEPUMEHTBI, JA0Ka3bIBAIOLIME CIIOXKHOCTH CTpoeHust sjapa. OTKpbITHE
paamoaktuBHoctu.  OnbiTel  Pesepdopna  no  ompenenenuio  cocrasa
paauoakTuBHOrO wu3nyuenus. CpoiictBa anb(a-, Oera-, ramma-u3ayyeHUs.
BnusHue pagnoakTUBHOCTH HA KUBBIE OPraHU3MBbI.
OtkpeiTe TpoToHAa W He#TpoHa. Hyknmonnas mopens sapa [ eitzenOepra—
WBanenko. 3apsa aapa. MaccoBoe yuciio siapa. M3otomnsi.
Anbda-pacniaa. DNEeKTPOHHbIM W MO3UTPOHHBIM Oera-pacmaa. [amma-
M3JydeHue. 3aKOH paaoaKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sijipe. SlnepHsie cuibl. Jledext macco sapa.
SlnepHbie peakuuu. [leneHune u cuHTe3 saep.
Anepusiii peaktop. Tepmosaepubiii cuHte3. [IpobiemMbl M MEpCneKTUBBI
AJIEPHOM FHEPreTUKH. DKOJIOrNYECKUE aCIIeKThl ACPHON IHEPreTUKHU.
DnemeHTapHble YacTHLbl. OTKPbITHE MO3UTPOHA.
Meroapl HAOMOACHUSA U PETUCTPALIMK SJIEMEHTAPHBIX YaCTHIL.
®OynpameHTanbHble B3aumMoieicTBus. EquHCTBO pusrueckoi KapTHHBI MUPA.
TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHHE: JTO3UMETP, Kamepa
Bunbcona, saepHbiii peaktop, atromHas domoda.
Jemoncmpayuu
CuéTurK MOHN3UPYIOLINX YACTHLL.
Yyenuueckuit sxcnepumenm, iabopamopmeie pabonivl
HccnenoBanue TpeKoB YacTHil (1o rotoBsiM dotorpadusim).

Pa3aen 8. DaemeHTnl acTpoHOMHM U ACTPOPH3HKH

Otansl pa3BuTUsA acTpoHoMHH. [IprKIagHOe U MEPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé3anoro neba. CosBe3aus, sSpkue 3BE3AbI, IUIAHETHI, UX BHIAUMOE
IBUKECHHE.

ConneyHas cucrema.

Connue. ConHeynast aktuBHOCTh. Mctounuk sHeprum CosHLAa M 3BE3N.
3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTHUKH. JlMarpamMma «CnekTpajabHBIH Kiace —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCJEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3/l IJIaBHOM MOCJIeI0BATEILHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOMCXOXKACHUM U dBomouuu CosHLA U
3BE311. DTanbl )KM3HU 3BE3.

Mneunsiit [lyts — nama [Manmaxtuka. [lonoxenue u asmkenue ConHua B
[Nanaktuxe. Tunel ranaktuk. Paguoranaktuku u kBaszapbl. YEpHbIC AbIPBI B A1pax
rajlaKkTUK.

Bcenennas. Pacuumpenue Beenennoi. 3akon Xab6sa. Pazberanue rajakTuk.
Teopust bonboro B3peiBa. PenukToBoe U3inyyeHue.

MacmrabHas cTpykrypa BeenenHoi. MeraranakTuka.

Hepewénupie npo6ieMbl aCTPOHOMUMU.

Vuenuuecxue nabaooenus

Habmonenus HeBOOPYKEHHBIM TJIA30M C MCMOJb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUH JJI ONPEACTCHUs MOJ0KEHUA HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausi CeBEPHOro MoMyapus v sipkue 3BE3/1bl.

Habnronenus B Teneckon JIynsl, nnaner, Mneunoro [TyTu.

O6o00maroniee noBTOpeHHE

Ponb (u3ukm M aCTPOHOMHMHM B 3KOHOMHYECKOH, TEXHOJIOIMYECKOM,
COLIMAIBHOW M ATHUYECKOM chepax JeATebHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH
M aCTPOHOMHWH B COBPEMEHHOM Hay4yHOH KapTHHE MHpa, POsib (PU3HYECKON TEOPHH
B (opmupoBaHMM mpeACTaBICHUH O (PU3MYECKOW KapTHHE MHPA, MECTO
(pm3uuecKkoit KapTHHBI MUpPA B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABIICHUM O NPUPOJE.

MexnpeameTHbie CBSI3H

Usyuenne xypca ¢usuku 6azoBoro yposHs B 11 knacce ocymiectBisercs ¢
yU€TOM COACPIKATEIbHBIX MEKNPEJAMETHBIX CBA3CH € KypcaMH MAaTE€MaTHUKH,
OMOJIOrMH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Meocnpeoymemnvie nonsimusi, CBS3aHHbIE C W3YUYEHHEM METOAOB HAYYHOTO
MO3HAHMA: SBJICHWE, HAyuHbI (paKT, runoresa, (pusnueckas BENUYMHA, 3AKOH,
TEeOpHs, HAOIIOACHUE, SIKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIEITb, H3MEPEHUE.

Mamemamuka: pelmieHUe CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUYECKHUE
(byHKUMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE
TOXAECTBO, BEKTOPbl MU WX MPOCKUMHM HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
NMPOM3BO/IHBIE AJIEMEHTAPHbIX (YHKLMH, TNPU3HAKK T1MOA0OHMS TPEyroJbHUKOB,
OTpeAeICHUE TIOIAAN MIOCKUX (puryp u oObéma Tei.

buonoeus: INEKTpUYECKUE SBJICHUS B JKUBOM Mpupoje, KosedaTeabHbIe
JIBMOKEHUS B KUBOHW MPUPOAE, ONTUUYECKUE SABJICHHUSA B )KMBOW MPUPOJE, ACHUCTBUE
paJualy Ha JKUBbIE OPraHU3MBbI.

Xumusi: CTPOEHHE aTOMOB U MOJIEKYJI, KpUCTAUTMYECKAS CTPYKTYpa TBEPAbIX
T€J, MEXaHu3Mbl 00pa30BaHUs KPUCTAIUIMUECKOW PEIETKH, CHEKTPaJIbHbIN
aHams.



leoepacpusi:  marHuTHBIE TOMIOCA  3€MJIM, 3aJIEKM  MArHUTHBIX DY,
(oTocHEMKA 3EMHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIICTPACCHUH.

Texnonocusi: NMHUM  DNEKTPONEPENAy, TEHEPATOp MEPEMEHHOr0 TOKa,
3IEKTPOJABUIaTE b, WHAYKIMOHHAS TMeYb, pajaap, PaadONPHEMHHK, TEJIEBU30D,
aHteHHa, tenedoH, CBU-neyb, NpoOEKLMOHHBINA amnmnapar, BOJIOKOHHAs ONTHKA,
coJiHeyHas Oarapest.



IVIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenune yuebOHOro npeavera «®u3uka» Ha YPOBHE CpeaHEro o0Iiero
oOpazoBanus (0a30BBIM YPOBEHB) JAOKHO OOECNEUUTh MOCTHIKEHUE CIIETYIOIIMX
JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3VYJIBTATDI

JInuHoCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «Dusuka» AOMKHBI
OTpa)kaTb TOTOBHOCTh M CINOCOOHOCTH OOy4YalOUIMXCA PYKOBOACTBOBATHCS
c(hOPMUPOBAHHOM BHYTPEHHEH IMO3ULIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OPUEHTALMM, TO3UTHBHBIX  BHYTPEHHMX  YO@KICHHWH, COOTBETCTBYIOIIMX
TPAAMLIMOHHBIM [IEHHOCTSM POCCHUCKOro OOIIecTBa, PaCLIMPEHUE JKU3HECHHOTO
OnbITa M ONbITa ACATEIILHOCTH B INMPOLIECCE peajiM3alliid OCHOBHBIX HanpaBJICHUM
BOCTIMTATE/ILHON ACATEIbHOCTH, B TOM UUCJIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHHS:

c(hOpPMUPOBAHHOCTD FPAKAAHCKOM MO3ULIMK 00Y4aIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOI0 YJiIeHA POCCUICKOro ob1iecTsa;

NPUHATHE  TPAJAMLMOHHBIX  OOILIEYEIIOBEYECKUX TI'YMAHUCTHYECKUX U
JEMOKPaTHUECKUX LIEHHOCTEHH;

rOTOBHOCTb BECTU COBMECTHYIO AEATEIbHOCTb B MHTEPECAX TI'PaKIAHCKOTO
of1ecTBa, yuacTBOBATh B CAaMOYIPABJICHUH B 00pa30BaTe/IbHONW OpraHu3aluiHm;

YMEHHE B3aUMOJEHCTBOBATDH C COLIMAJIBHBIMUA MHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKUUSAMH ¥ HA3HAUCHUEM,

rOTOBHOCTh K T'YMAHUTAPHOM W BOJIOHTEPCKOMN JICATEIIBHOCTH,

2) NaTPHOTHYECKOT0 BOCITUTAHMSI:

c(hopMHPOBAHHOCTH POCCUHCKOMN rpak1aHCKOM UJICHTUYHOCTH,
MaTPUOTU3MA,

HEHHOCTHOE OTHOILIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUAM
POCCHICKUX YU€HBIX B 0071aCTH (DU3MKHM U TEXHHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEACHHUS,

CIOCOOHOCTh OLICHUBATh CUTYAlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
JEATENBHOCTH YYEHOTO;

OCO3HAHME JIMYHOrO BKJIaJa B NOCTPOCHHUE YCTOMUMBOro OyayLiero;

4) 5cTeTHYecKOro BOCIIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHUKY HAy4YHOrO TBOPYECTBA,
NPUCYILEro (PU3MUECKOM HayKe;



S) TPy10BOro BOCIIUTAHUS:

UHTEpPEC K pasiuuHbiM cdepaMm npodheCCHOHATBHOW ACATEIBHOCTH, B TOM
YKCJIE CBA3aHHBIM ¢ (PU3MKOM M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynyiuei npodeccun u peanru30BbiBaTh COOCTBEHHBIE YKU3HEHHBIE TUTAHbI;

rOTOBHOCTb M CIMOCOOHOCTH K 00pa30BaHMIO U caM000pa30BaHMIO B 00J1acTH
(bu3MKKM HA MPOTSIKEHUH BCEH KU3HU,

6) 3K0JIOrHYeCKOro BOCIHUTAHUS

c(hOPMHUPOBAHHOCTh AKOJIOTMYECKOH KYJIBTYPbl, OCO3HAHHUE TJI00AILHOIO
XapakTepa 3KOJIOrHYECKUX npoodiem;

TJIAHUPOBAHUE M OCYLUECTBJICHUE ICHCTBUH B OKPYIKAIOLIEH Cpe/ie Ha OCHOBE
3HAHUA LEJIEH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA,

pacIIUpEeHUE OnbITa ACATEIBHOCTH HKOJOTMUYECKOW HAMpPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHW# 1O (PU3HKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMHPOBAHHOCTE MHMPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (pU3MYEeCKOM HAyKH;

OCO3HAHME LIEHHOCTH HAYYHOW JEATEJIbHOCTH, TOTOBHOCTH B TNPOLECCE
M3ydyeHus:  (U3MKM  OCYLIECTBJIATH  MPOEKTHYKD W MCCIIEI0BATEIbCKYIO
JIEATEIbHOCTh MHAMBUAYAIILHO U B IPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE AeHCTBHS
ba3oBble Jloruueckue JAeicTBHs:
camoCTOATe/IbHO  (hopMysNHMpoBaTh M aKTyallu3MpoBaTh  npobiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;
onpeneniaTh LENH JACATeNIbHOCTH, 3aaBaThb MNapaMeTpPbl U KPUTEPUH HX
JIOCTHIKEHUS,
BBISIBJIATH  3aKOHOMEPHOCTH M TPOTHBOPEUMsT B  paccMaTpUBAEMbIX
(bm3HUYECKUX SBIICHUSAX,
pa3pabarbiBaTh TJIaH pelIeHUs MPoOJeMbl ¢ YYETOM aHalM3a MMEIOLIMXCS
MaTepUasbHbIX U HEMATEPHAJIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBBI B JIEATEILHOCTh, OLEHUBATh COOTBETCTBUE PE3YJILTATOB
LIeJISIM, OLICHUBATh PUCKHU TMOCIICACTBUN JIEATEIIBHOCTH,
KOOPJAMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBHSAX  PEajbHOrO,
BUPTYQJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBHS;
pa3BUBATh KPEATHBHOE MBILLIJICHHE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccie0BaTe/IbCKHE AeHCTBHS:
BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TOHATHAMHM M METOIAMHU
(huznuecKoii HayKu;



BJIQ/IETh HABBIKAMM Y4€OHO-HUCCIIEI0BATEIbCKON M MPOCKTHON AEATEIbHOCTH
B o0nactu (pu3mMKu, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY MOHCKY
METO/IOB pelIeHus 3a7a4y (PU3UUYECKOr0 COACPIKAHHUSA, NMPUMEHEHHUIO Pa3THUHBIX
METOIO0B MO3HAHUS,

BJIAJIETh BHJAMH JICATEJILHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMSA, €ro
MHTEpIpeTalu, Mpeodpa3oBaHUI0O M TNPUMEHEHHIO B PA3JIMYHbIX YyuyeOHbIX
CUTYaLMAX, B TOM YHCJIE [TPHU CO3/1aHUH YYeOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJIATH TIPUUMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJM3WpoBaTh 3ajiady,
BBIJIBUIaTh THUIOTE3y €€ PEeIIeHMs, HAXOJAWTh apryMeHThl Ul JI0Ka3aTelIbCTBA
CBOMX YTBEP)KICHHH, 3aaBaTh MapaMeTPbl U KPUTEPUH PEILICHMUS,

aQHAJIM3UPOBATh TMOJIYYEHHBIE B XOJ€ PELICHHS 3aJa4d  Pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

craBuTh W (opmynupoBaTh COOCTBEHHBIE 3ajaud B 00pa30BaTEIbHOM
NEeATENIbHOCTH, B TOM YHCJIE TPU U3YYEeHUH (PU3HKH;

JlaBaTh OLEHKY HOBBIM CHTYalLMsM, OLICHUBATh MPHOOPETEHHBIN ONbBIT;

YMETh TNEPEeHOCUTh 3HaHMA 10 (u3MKe B MpaKTUYeCKylo obsactb
KHU3HEACATEIbHOCTH,

YMETbh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX NMPEJAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UEH, NPEUIaraTh OPUrHHAIBHbIC MOAXO0AbI ¥ PEILICHUS;

CTaBUTH MPOOJIEMbI M 33J1a4H, JIONYCKAIOIUE aJIbTEPHATUBHbIC PEILICHHUS.

Pabora ¢ undgopmaumeii:

BJIAJIETh HABBIKAMH TOJyueHUs: MHPOpMaMu (PU3HUECKOro COJAepKaHUs M3
MCTOYHMKOB PA3HbIX THUIOB, CAMOCTOSTEIBHO OCYILECTBJIATh TMOUCK, AHAJIU3,
CHUCTEMATU3ALMIO W HWHTEpPHpeTanuio WH(GOPMALUUU pPa3IMuHBIX BHIOB U (opm
NPEACTABIICHUS,

OLIEHUBATH AOCTOBEPHOCTH MH(OPMALIHH;

MCIOJIB30BaTh  CpeacTBa  HMH(OPMALMOHHBIX M KOMMYHWKALIMOHHBIX
TEXHOJIOT'MI B PELIEHUH KOIHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX
3agau ¢ coOmojeHueM TpeboBaHW SProHOMHUKH, TEXHUKH O€30macHOCTH,
TMIHEHBbI, pecypcocOepekeHusi, TPaBOBBIX W ITHYECKMX HOPM, HOPM
nHpOpMaMOHHON GE30MacHOCTH;

cO31aBaTh TEKCThI (PU3MUECKOr0 COAECp)KaHHA B paszauuHbIX (popmarax ¢
y4€TOM Ha3HAuyeHUs WH(POPMALIMU U LEJIEBOM ayAUTOPUH, BEIOUPAs ONTUMATbHYIO
(hopmy npeacTaBICHUS U BU3yaTH3ALUN.

KommyHHKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NeHCTBUS:
OCYLIECTBIIATh OOlIEHHEe Ha Yypokax (U3MKM M BO BHE-YPOYHOM
NCATEIIBHOCTH,



pacrno3HaBaTh MPEANOCHUIKA  KOH(IMKTHBIX CHTyalUHUid ¥ CMArYaTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTMUHO M3J1arath CBOK TOYKY 3PEHHSI C MCMOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M MCIIOJIb30BATh NPEUMMYIIECTBA KOMAHJAHON M MHAMBHYaJIbHOM
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBUH € YUYETOM OOMMX
MHTEPECOB U BO3MOXKHOCTEH KaK/10r0 4JIeHA KOJUJICKTUBA;

NPUHAMATh  LI€IM  COBMECTHOM  JACATENIbHOCTH, OPraHu3OBBIBaTHL WU
KOOPAWHUPOBATH JACHCTBUS MO €€ AOCTHIKCHMIO: COCTaBJATh IUIAH ACHCTBUM,
pacnpenensiaTh pojii ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYKJaThb Pe3yJbTaThl
COBMECTHOM padoOTh;

OLICHMBATh KAueCTBO CBOEr0 BKJIAJa M KaXKAOrO YyYaCTHUKA KOMaHIbl B
oOuMii pe3ysibTaT Mo pa3paboTaHHbIM KPUTEPHAM;

npeajiarath HOBBIE TNPOEKTHI, OLEHMBATh HJEU C TMO3MLMU HOBH3HBI,
OPUTMHAJIBHOCTHU, MTPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TMO3UTHUBHOE CTPATErMYECKOE TIOBEACHUE B Pa3iIMYHbIX
CUTYaLMSX, MPOSBJISTH TBOPYECTBO M BOOOpakeHUe, ObITh HHULIMATUBHBIM.

PeryasitTuBHbie YHUBEPCAJIbHbIE yueOHbIe 1elCTBUS
Camoopranuzaumsi:

CaMOCTOSITEJILHO OCYILECTBJISAITh MMO3HABATEIIBHYIO JIESTEIBHOCTh B 00J1acTH
(u3uKH M aCTPOHOMHHM, BBISABIATH MPOOJEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIEC 3a/1a4M;

CaMOCTOSITEJTbHO COCTABJIATH TJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTAH BBITTOJTHEHHS MPAKTHYECKOH padoThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacIIMpsATh PAaMKK y4eOHOro npeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

Jenath OCO3HaHHBbIM BBIOOP, aprymMeHTUpoBarh ero, Opatb Ha cebs
OTBETCTBEHHOCTH 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OMBIT,

croco0cTBOBaTh (DOPMHPOBAHUIO U TPOSIBICHHIO HJPYAMIIMM B 00JaCTH
(bM3MKH, MOCTOAHHO MOBBIILIATH CBOM 00pPa30BaTEIbHBIN M KYJIBTYPHbBINH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJLICKT:

JlaBaTh OLICHKY HOBBIM CUTYyalMsM, BHOCHUTb KOPPEKTHUBBI B JEATEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJIETh  HABbIKAMM  TO3HABATEIbHOM  pediekcuu  Kak  OCO3HaHMSA
COBEpILIAEMbIX JICWCTBHH M MBICIUTEIBHBIX TPOLECCOB, WX Pe3yJbTaToOB M
OCHOBAHMH;



MCITONB30BaTh MPUEMBI peiekcuu Ui OLEHKU CUTYalluH, BbIOOpa BEPHOTO
pEUICHHUS,

YMETh OLIEHWUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PELICHUS MO HX
CHUIKEHUIO,

NPUHUMATh MOTUBBI M apryMEHTbl JIPYrMX TMPU aHaIM3€ pe3yJibTaToB
JeATENIbHOCTH,

NpUHUMATh ce0sl, MOHUMAs CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTUBBI M apPryMEHTHl JPYruxX TpPU aHaiu3e pe3yJibTaToB
NeATENBHOCTH,

MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OLIUOKH.

B npouecce AOCTHIKEHUSA JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaAMMBI
no ¢usuke mIs ypoBHA cpeaHero oOmiero oOpasoBaHus y 0Oyuaromumxcs
COBEPILLUEHCTBYETCS IMOLIMOHAJIbHBIA UHTEJIJIEKT, npeanojararonmn
c(hOPMHUPOBAHHOCTD:

CaMOCO3HAHM, BKJIIOYAIOIIEr0 CNOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HANpPaBJIEHUS Pa3BUTHsA COOCTBEHHOM YMOLIMOHAJILHOM cdepbl,
ObITh YBEPEHHBIM B cede;

CaMOPEryJIMPOBaHMsA, BKIIIOYAIOLIEIO CAMOKOHTPOJb, YMEHHWE MNPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHME, CIOCOOHOCTh aJaNTUPOBATHCS K
IMOLIMOHATIBHBIM U3MEHEHHUAM M MPOSIBIIATH TMOKOCTH, ObITH OTKPHITHIM HOBOMY:

BHYTPEHHEW MOTMBALIMM, BKIIOYAIOLLIEH CTPEMJICHHE K JOCTHIKEHUIO LU U
ycrnexy, ONTUMHU3M, MHULMATUBHOCTh, YMEHHE JCHCTBOBATH MCXOAS M3 CBOMX
BO3MOKHOCTEM;

IMMATUH, BKJIIOYAIOLIEH CMIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHUE
OPYrUX, YYWTBIBATh €ro NpPH OCYLIECTBICHUU OOUICHUS, CINOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO,

COLMAIbHBIX HABBIKOB, BKJIIOUAIOLINX CIOCOOHOCTb BBICTPAMBATbH OTHOLLIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peiiaTh KOHMIMKTHI.

INPEJIMETHBIE PE3VJIbTATbHI

K konuy oOyuenus B 10 kJjiacce npeamMerHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YYAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh HAa NMpUMepax posib U MecTo (usuku B (HopMHUpPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHbI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUUYECKON ACATEIBHOCTH JIHOAEH;

YVUUTBIBATh TPAHULBI TPUMEHEHHUS M3YUYEHHBIX (PU3NUECKUX MOICIICH:
MaTepuaibHas TOUKa, MHEPLMaIbHasd CUCTeMa 0TcuéTa, adCOMOTHO TBEPAOE TEIO,
UACAJbHBIM ra3, MOAECIU CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYECUHbIH
ICKTPUYECKHNA 3apsi/ NpU pelieHnn PU3nUecKuX 3a/1a4;



pacno3HaBath (pusHuecKue ABICHUS (MPOLECCHhI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISPHO-KUHETHYECKOH TEOPUH CTPOCHHUS BEIIECTBA W
IEKTPOAMHAMHKHA.  PAaBHOMEPHOC W PABHOYCKOPEHHOE  TMPAMOJMHEHHOE
JIBWKEHUE, CBOOOJHOE MAACHWE TEN, ABUIKEHHE MO OKPYKHOCTH, WHEPLIHS,
B3aumoeicTeue te, auddysus, OpOyHOBCKOE IBHIKEHHE, CTPOCHHUE MKMIKOCTEH
1 TBEPABIX TEJI, U3BMEHEHHE 00BEMA TeJl NP HarpeBaHuM (OXJIAXKACHHUH ), TEIIIOBOE
paBHOBECHE, UCIIAPEHHUE, KOHJEHCALMsA, IJIABJICHUE, KPUCTAJIIM3ALMA, KUIICHUE,
BJIQYKHOCTH BO3/1yXa, MOBBILICHUE JABJICHHUS ra3a Ipu €ro HarpeBaHuu B 3aKPbITOM
cocyje, CBf3b MEXKIAY [apaMeTpaMM COCTOSIHMS Trasa B M30mpoueccax,
SNIEKTPU3ALINS TEJI, B3aUMOACHCTBUE 3aPs/I0B;

ONMUCHIBATh MEXAHUYECKOE MIBMIKEHHME, MCIOJIb3Ys (DPU3HMUECKHUE BEITMUMHBI:
KOOpAWHATA, MyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHME, Macca Tena, Cuia,
UMMYJILC TENa, KUHETUYECKAs YHEPrusi, MOTEHUUATbHASA YHEPTrus, MEXaHUUYeCKas
paboTa, MexaHW4yeckas MOIIHOCTb, MPU ONMMCAHWK TMPABHJIBHO TPAKTOBATh
(bu3MUYECKUt CMBICIT MCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHHUS M EIUHMIIbI,
HaxXO0UTh (POPMYJIbl, CBA3BIBAIOIIME MAHHYIO (PU3MUECKYIO BEJIIMYUHY C APYTHMMH
BEJIMUMHAMM,

ONMMCHIBATh M3YYEHHbIC TEIJIOBbIE CBOMCTBA TEJ M TEIJIOBBIC SBJICHUA,
MCTIONIb3Ys  (pM3MYECKHe BEJIMYMHBI: JIaBJICHWE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKAs SHEPrus XaOTUYECKOro ABHIKEHHS MOJEKYJ, CPEAHEKBAApaTHUUHas
CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOTHI, BHYTPEHHsA SHeprus, padora rasa,
ko3pduimeHT mnone3Horo ASHCTBHS TEIUIOBOrO JBUIaTess; MPH OMMCAHUM
NMPaBWIbHO TPAKTOBaTh (M3MYECKH CMBICI MCIOJIb3YEMbIX BEJIMYMH, HX
0003HA4YEeHHUA W EIUHULBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIKE JIAHHYIO
(bu3HUECKYIO BEIMUUHY C IPYTUMU BEJTHUUHAM,

OMUCHIBATH U3YUYCHHBIE MTEKTPUUECKHE CBOMCTBA BEILIECTBA M IEKTPUUECKHE
ABNEHHUS (TMPOLECCH), UCTONB3Ys (PU3UYECKUE BETUUMHBI: ICKTPUUECKUN 3apsij,
ICKTPHUYECKOE T10JI€, HANPSHKEHHOCTD MO, MOTEHIMAJ, Pa3HOCTh MOTEHILIMAIOB;
MPU ONUCAHWUK TNPABMIBHO TPaKTOBaTh (U3UYECKHH CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OO0O3HAYEHWs W EIAMHMLBI, YKa3biBaTh (DOPMYJIbI, CBSA3BIBAIOLIME
JAHHYIO (PU3MUYECKYIO BEIMUMHY C APYTMMH BEJIMUMHAMHU,

aHaM3UpPoBaTh (PU3MUYECKHE MPOLIECChl U SABJICHUS, MCNONB3Ys (pusnueckue
3aKOHBI U MPUHLIUNBL: 3aKOH BceMupHoro tarotenus, I, II u Il 3axonst HeioToHa,
3aKOH COXPAHEHUs MEXaHMUYECKON HSHEPruu, 3aKOH COXPAHEHUs HMITYJIbCa,
NPUHLIMI CYNMEPNO3ULMU CHJI, TIPUHLIMI PABHOMPABUS HMHEPUUATBHBIX CHCTEM
OTCuéTa, MOJIEKYJIAPHO-KMHETUUECKYIO TEOPHIO CTPOCHHUs BEILECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETHUECKOW YHEPTUM TEIJIOBOrO ABHIKCHHUS MOJIEKYJ C
abCOMOTHOM TeMIIepaTypoid, NepBbIi 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPaHECHMS
IEKTPHUYECKOro 3apsjaa, 3akoH KyjoHa, nmpu 3TOM pasnuyarh CIOBECHYIO



(hopMyTHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BHIPAKEHUE M YCJIOBHUS (FPAHMLIbI,
001aCTH) NIPUMEHUMOCTH

OOBACHATH OCHOBHBIC TMPUHUMIIBI ACHCTBUS  MAalllMH, TOPHOOPOB H
TeXHUUYECKUX YCTPOMCTB, pazinuarh yCIOBHS UX 0€30MacHOr0 MCHOIb30BAHUS B
MOBCE/IHEBHOM KHU3HHU,

BBITIOJIHATh KCIEPUMEHTBI 110 HCCIIEIOBAHUIO (DU3MUECKHUX SBICHUN U
MPOLIECCOB € HCIMOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX WM3MEPEHHMH, TNpPH STOM
dbopmynupoBate npoliemy/3azadyy M ruUnoresy y4eOHOro IKCHEepHMEHTa,
coOuparb YCTAHOBKY M3 TMPEI0KEHHOro 00OpYyAOBaHUs, MPOBOJAMUTH OMNBIT M
(hopMyTHPOBATh BBHIBOJIBI,

OCYILECTBJISATH MPSAMBIE U KOCBEHHbIC U3MEPEHUs (PU3UUECKUX BEJTUUUH, TPU
3TOM BbIOMpATh ONTUMAJbHBIM CHOCOO M3MEPEHUs U MCHOIb30BATh H3BECTHBHIE
METO/Ibl OLEHKH MOTPELIHOCTEN U3MEPEHU,

MCCIIEIOBaTh  3aBUCHMMOCTH  MeXAy  (PHU3MUEeCKMMM  BeJIMYMHAMU  C
MCIOJIb30BAHUEM TMPAMBIX M3MEPEHUN, NMPU HTOM KOHCTPYMPOBATHh YCTAHOBKY,
(ukcupoBaTh pe3ysibTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYWH B
BH1e TabnuL ¥ rpadmKOB, JieiaTh BHIBOIbI 110 Pe3yJibTaTaM UCCIIeI0BaHMS,

cobmonaTe npasuia 0e30MacHOro Tpyaa MpU NPOBEACHUM MCCIIEI0BAHUNA B
pamkax yueOHOro HsKCrnepumMeHTa, Y4eOHO-MCCIea0BaTeIbCKOM W MPOEKTHOM
JEATEIIBHOCTA C MCIOJIb30BAHMEM M3MEPHUTEBHBIX YCTPONUCTB M J1aOOPAaTOPHOro
00opyaoBaHMs,

pelath pacyéTHbIE 3aJauyd C SABHO 3aJaHHOM (U3MYECKOW MOJEIbIO,
MCTIONb3ysl (PU3MYECKUE 3aKOHBI M NIPUHLIMITEI, HA OCHOBE aHaJIM3a YCIIOBHS 3a/1a4H
BBIOMPATh (PU3MUECKYIO MOJENb, BBIACHATh (PU3HUYECKUE BEIMUUHBI U (DOPMYJIBI,
HEOOXoAUMBIE /i €€ pEelIeHUs, MPOBOJAUTH PACu€Tbl U OLEHHUBATH PEATBHOCTH
MOJYYSHHOT 0 3HAUEHUS (PU3UUCCKOM BETTUUHMHBI,

pemarh KaueCTBEHHbIE 3aa4UM: BbICTPAUBATH JIOTHUECKH HEMPOTUBOPEUUBYIO
LIENOYKY PacCyACHUM C ONMOPOM HA M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(busznueckue ABICHUS;

UCIIONIb30BaTh  MPU  PELICHUU y4eOHbIX  33/lad  COBPEMEHHBIC
MH(OPMALIMOHHbBIE TEXHOJIOTUM ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUH
M MpeACTaBIeHUs Y4eOHOM M HAay4HO-TONYJIAPHOW MH(OPMALIMK, MOJyYEeHHOU M3
Pa3IUYHBIX UCTOUHHUKOB, KPUTHUECKH aHATTM3UPOBAThH MOJTyYaeMylo HHPOPMALIHUIO;

NPUBOAMTH MPUMEPDI BKJIaJa POCCUHUCKUX M 3apyOIKHBIX YUEHBIX-(DU3UKOB B
pPa3BUTHE HAYKH, OOBICHEHUE TMPOLECCOB OKPYKAIOLUIEr0O MHUPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKHE 3HAHWA MO (PU3HKE B MOBCEIHEBHON JKU3HH
Jutst obecrieueHusi 6€30MacHOCTH MpU OOpaleHUuH ¢ NpUOOpaMu U TEXHHYECKUMHU



YCTPOMCTBAMHU, AJIsI COXPAHEHHUS 310POBbA U COOMIOACHUS HOPM IKOJIOTHUECKOTO
MOBEACHUSA B OKPYIKAIOIIEH Cpeie;

paboTatb B TpyNne C BBIMOJHEHHEM Pa3IMYHBIX COLMAIbHBIX POJICH,
IUIAaHUPOBAaTh PabdOTy Trpynnbl, PALMOHAIBHO pacnpenensiaTh OO0A3aHHOCTH H
MJIAHUPOBATh JEATE/IbHOCTh B HECTAHJAPTHBIX CUTYyallMAX, a/ICKBATHO OLICHUBATh
BKJIa/1 KQXKJA0I0 U3 YYaCTHUKOB I'PYIIIbl B PELIEHUE paccMaTpUBaeMoi mpooaeMsl.

K konumy oOyuenus B 11 KJjiacce mpeamerHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaxkaTh CPOPMHUPOBAHHOCTD Yy 00YYAIOIMXCS YMEHHIA:

JEMOHCTPUPOBATh Ha NMpPUMEpPax pojib U MecTo (U3MKh B (OPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPAa, B Pa3BUTUH COBPEMEHHOW TEXHMKH M
TEXHOJIOTUH, B MPAKTHYECKOW ACATEIBHOCTH JIIOACH, LIEJIOCTHOCTb U €AUHCTBO
(busnuecKoit KapTUHBI MUPA,

YUMUTHIBATH TPAHULBI MNPUMEHEHHS W3YYEHHBIX (DU3MUECKMX MOJENECH:
TOYEUYHbIN 3IEKTPUYECKUI 3apsijl, JIyd CBETA, TOUYCUHbIH UCTOUYHMK CBETA, s/IepHas
MOJIEJTb aTOMa, HYKJIOHHAs MOJENb aTOMHOro sjapa NpH peleHuH (PU3HYECKUX
3a/1a4;

pacrio3HaBathk (hpuzMUecKue sABJICHHS (IMPOLECChl) U OOBACHATH MX HA OCHOBE
3aKOHOB JICKTPOAMHAMMKHA M KBAHTOBOW (DU3MKHM: JJIEKTPHUYECKask MPOBOAMMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHMTHOE JEHUCTBUSI TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHas WHAYKLMSA, JCHCTBME MArHUTHOrO IO Ha
NPOBOJHUK C TOKOM M JIBWKYIUMICSA 3apsj]l, SJEKTPOMArHUTHbIE KOjeOdaHus M
BOJIHBI, TPSAMOJIMHEHHOE PacnpoOCTPAaHEHHUE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuns, audpakuus W TONAPU3ALMA  CBETa, JMCIEPCHs  CBeETa,
dhoroanexrpuueckuii A3gdext (horoaddekrt), cBeTOBOE NaBjIeHUE, BOZHUKHOBEHHE
JUHEHUYATOro CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHas

PaIMOAKTUBHOCTb,
OMUCHIBATH W3YYEHHbIE CBOMCTBA BELIECTBA (DIEKTPHUUECKUE, MATrHUTHBIE,
ONTUYECKHE,  IJICKTPUUYECKYI0  MPOBOJAMMOCTH  Pa3M4HbIX  Cpel) M

3JIEKTPOMArHUTHBIE SABJIEHUS (IPOLECCHI), MCIOJb3ysl (U3NUYECKHE BEIIMYUHBI:
SJIEKTPUYECKHUIA 3apsijl, CUjla TOKa, SJIEKTPUYECKOE HAIpPSIKEHHUE, SJICKTPHUECKOE
COMPOTHUBJICHHE, PA3HOCTh MOTEHLMAIOB, JIEKTPOJABMIKYIIAs cuiia, paboTa ToKa,
MHIYKLMST MArHUTHOro nojid, cuia Amnepa, cwia JlopeHua, WHIYKTHBHOCTH
KATYIIKH, SHEPrus 3IEKTPUUECKOTO W MArHWTHOTO TMOJIeH, MEPUOA M 4YacToTa
KonebaHuii B KojeOaTebHOM KOHTYpe, 3apAJ MW CHjla TOKa B MpoLecce
rapMOHHYECKUX JJIEKTPOMArHUTHBIX KojeOaHuit, (OKYyCHOE pacCTOsHHE W
ONTHYECKAS CWJIA JIMH3bI, TIPU OMHCAHMM TPABUIBHO TPAKTOBATH (PU3HUECKHIA
CMBICJT HMCTOJb3YEMBIX BEIUYMH, MX OO0O03HAYCHUS W EOWHUIBI, YKa3biBaTh
(opMyJibl, CBA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMUMHAMM,



OMHUCBHIBATh M3YUCHHBIC KBAHTOBBIC SBJACHUS M TMPOLECCH, HCMOIb3Ys
(pm3HueCKUEe BEIMYUHBI, CKOPOCTH HJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJIHBI H
4acTOTa CBETA, YHEPTUs M UMITYJIbC (DOTOHA, MEPHOA MOaypacnana, SHEPrus CBA3M
ATOMHBIX S€P, TNPHU OMHUCAHUU TPABMIBHO TPAKTOBATH (PUUUECKUI CMBICI
MCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWsI M E€AMHHULBI, YKa3biBaTh (HOpMyJibl,
CBSA3BIBAIOLIME JIAaHHYKO (DU3MYECKYIO BEJIMYMHY C JIPYTMMH BEJIUYHMHAMM,
BBIYKMCIIATH 3HAYCHUE PU3NYECKON BEIIMUNHBI,

aHaJIM3UPOBaTh (PU3MUYECKHE TPOLIECCHl U SIBJICHHS, MCIONB3Ys (PU3MYECKUE
3aKOHbBI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO W NapalljieIbHOTO
COCIMHEHUSI TMPOBOAHUKOB, 3aKOH Jkoynsa—JIeHua, 3aKOH AJIEKTPOMArHUTHOM
MHAYKLHMH, 3aKOH MPAMOJIMHEHHOr0 PacrlpOCTPAHEHUS CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI TPEJIOMJICHUs CBETa, ypaBHeHHe ODiHuTeHa mia Gorodrddexra,
3aKOH COXPAHECHHWS JHEPrHH, 3aKOH COXPAHEHWs HMMIMYJbCA, 3aKOH COXPaHEHHS
3JIEKTPUYECKOr0 3apsijia, 3aKOH COXPaHEHMsS MAcCOBOro 4Mcia, noctysnarsl bopa,
3aKOH PaJIMOAaKTHBHOIO Pacrajia, Mpu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYJIMPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIPAXKEHHWE W YCJIOBUA (rpaHMilbl, 00JacTH)
NPUMEHUMOCTH,

ONpeaeNsATh HaNpaBJIeHUEe BEKTOPA MHIYKLUMHA MarHUTHOTO IMOJIsi TPOBOAHUKA
¢ TOKOM, cuiibl Amniepa u cwiibl JlopeHiia;

CTPOUTH M ONUCHIBATH M300paKEHHME, CO34aBAGMOE TUIOCKMM 3E€pKajIoM,
TOHKOM JIMH30M;

BBITIOJIHATD SKCIEPUMEHTHI 10 HMCCICHOBAHHMIO (PU3MUYECKUX SIBJICHHH W
MPOLIECCOB C MCIMOJBb30BAHUEM TMPAMBIX M KOCBEHHBIX HM3MEPEHHWH: IPU 3TOM
dbopmynupoBate mnpobOineMy/3amadyy M THINOTE3y Y4e€OHOro AKCIEPUMEHTA,
cobuparh YCTAaHOBKY M3 TMPEI0NKEHHOTO OOOPYAOBAaHHS, MPOBOJAMUTH OMBIT M
(hopmyHpOBaTh BHIBOIBI,

OCYIIECTBIIATH MPSAMbBIE U KOCBEHHBIE MU3MEPEHHS (PU3MUECKUX BEIIMUMH, TIPH
3TOM BbIOMpPATh ONTUMAIBHBIA CrOCOO M3MEPEHHMS M MCIMOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKM MOTrPEIIHOCTEH U3MEPEHUH,

UCCIIe/IOBaTh 3aBUCHMMOCTH (PM3WYECKMX BEJIMYMH C HCIOJIb30BAaHHEM
NpSAMBIX M3MEPEHHWH: NpPH STOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUpOBAThH
pe3yJabTaThl MOJYYEHHOH 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIULl W
rpauKOB, AeaaTh BHIBOIbI MO PE3y/IbTaTaM MCCIICIOBAHUA,

cobmoaaTe npasuia 0€30MacHOrO TpyAa MpPU MPOBEACHUU UCCICAOBAHUN B
pamMkax y4yeOHOro HKCNEepPUMEHTa, Y4YeOHO-MCCIEeAOBATEILCKOW M TMPOEKTHOM
NEATEIBHOCTH ¢ MCIMOJIb30BAHMEM M3MEPUTEIbHBIX YCTPOHCTB W 1a00OpaToOpHOrO
00opyaoBaHusA,

peliaTh pacyéTHbIE 3a7aud C SBHO 3aJaHHON (U3MYECKOM MOMIEIbIO,
UCTIONb3ys (PU3MYECKHE 3aKOHBI ¥ MIPUHLIMITBI, HA OCHOBE aHAJIW3a YCIIOBHUS 3a/1auM



BBIOUPATh (PU3HUECKYIO MOJENb, BBIACHATh (PU3HYECKUE BEIMUYUHBI U (HOPMYJIBI,
HEOOXOAUMBIE Ui €€ pelIeHUs, MPOBOAUTh PACU€Thl U OLEHUBATH PEATbHOCTH
MOJYYSHHOT 0 3HAUEHUS (PU3UYECKOM BETUUMHBI,

pelarh KaueCTBEHHBIC 3aa4H: BHICTPAUBATH JIOTHUECKH HEMPOTHBOPECUUBYIO
LIEMOYKY PacCyXJACHHH C ONMOpoN Ha M3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
(buznueckue ABICHUS;

MCNONB30BaTh  MPU  pelleHud  y4eOHbIX  3a4a4  COBPEMEHHbIE
MH(OPMAILIMOHHBIE TEXHOJIOTHHU VIS TMOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIH
W TPEeACTaBICHHUs Y4eOHOM M HAy4yHO-TONYJIAPHOW MH(OPMALIMK, TOJyYEHHOW M3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJTyYaemMyio uH(popmaimio;

OOBACHATH TPUHIUNBI JCHCTBUA MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuarh yCIOBUS UX O€30MACHOr0 MCMONIb30BAHUSA B MOBCEIHEBHON
KU3HH,

MPUBOAMTH MPUMEPHI BKJIaJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, B OOBACHEHHME IPOLIECCOB OKPYKAIOUIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCIIOIb30BaTh TEOPETHYECKHE 3HAHUS MO (PU3KMKE B MOBCEAHEBHON >KM3HM
Ui obecnieyeHus 6€30MacHOCTH NMpU O0paleHUH ¢ MpUOOpPaMU U TEXHUYECKMUMHU
YCTPOMCTBAMHU, JUISl COXPAHEHHS 370POBbsl M COOIOJECHUS HOPM IKOJIOIMYECKOro
MOBEACHUSA B OKPYIKAIOIIEH Cpeie;

paboTaTte B TIpynne ¢ BBHIMOJHEHHEM PAa3JIMYHbIX COLMAIBHBIX POJIEH,
TJIaHUpoBaTh PabOTy Trpymnmbl, PalMOHAIBHO pacrnpeaessaTh O0043aHHOCTH M
MJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQXKA0TO M3 YYACTHUKOB IPYIIIbI B PEIICHUE PAaCCMATPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IVNIAHUPOBAHUE

10 KJIACC
KoamnuecrBo yacos DJIeKTPOHHbIE
HaumeHoBanue pa3ieioB U TemMm unpposbie
Ne n/n . Kourpoabusie | TlpakTuueckue s )
NporpaMmmel Bcero obpas3oBaTe/ibHbIe
padoThI padoThI
pecypchi
Pasnen 1. PU3UKA U METO/IbI HAYYHOT'O INO3HAHUS
bubnuoreka [JOK
1.1 ) 2
MG META L R RRaRa TR 0 0 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
Bubnuoreka [IOK
2.1 K |
HHeMatiia . ¢ https:/m.edsoo.ru/7f41bf72
bubnnoreka [LIOK
2;
2 Auamuica 7 : ! https://m.edsoo.ru/7{41bf72
bubnuoreka [IOK
) 1
2.3 3aKOHbI COXpaHEHHs] B MEXaHHKe 6 1 httos://m.edsoo.ru/ TH1bET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOMH 9 1 1 bubnunorexa LIOK
' TEOPUH https://m.edsoo.ru/7f41b£72
Bubnuoreka [JOK
2 | 1 1
g QO TRy RN b https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHMSI BELIIECTBA. 5 0 0 bubnunorexa LIOK

®da3oBbie Nepexoasl

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




Hroro no pazneny

24

Pasnen 4. DJIEKTPO/IMHAMHUKA

bubnuoreka [IOK
il i 10 https://m.edsoo.ru/7#4 1bf72
i3 [TocrosiuubIit anekTpuueckuii Tok. Toku B 12 bubnuoreka LIOK
' Pa3MYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoauuecTso yacos DNIeKTPOHHbIE
HaumenoBaHnue pas3aesioB H Tem undposbie
Ne n/n . Kontpoabubie | IIpakTnueckue (Empp )
NPOrpaMMbl Bcero ofpa3oBaTenbHbIe
padoThI paboTel
pecypcoi
Paspen 1. DJIEKTPOIMHAMUKA
L1 MaruuTHoe noje. DJieKTpoMarHuTHas 1 1 3 bubnuoreka ITOK
' HHJLYKLHS https:/m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pasnen 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHuueckue U 3eKTPOMarHuTHbIE 9 i 0 bubmoreka ITOK
' konebaHwus https://m.edsoo.ru/7f41¢97¢
29 MexaHnyeckue 1 3J1eKTPOMarHuTHbIE 5 1 | bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnnoreka LJOK
23 Onmiika - : : https://m.edsoo.ru/7f41¢97¢
Hroro no paszeny 24
Pazaen 3. OCHOBBI CIIEIMAJIBHOM TEOPUHN OTHOCHUTEJBHOCTH
31 OCHOBBI CrieLaIbHOM TEOPHH 4 ) 0 bubnmorexa LIOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7t41¢97¢
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3HKA
. bubanoreka LIOK
4.1 DneMeHTbl KBAHTOBOI ONTHKH 6 0 0 https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHnue atoma 4 0 0 Bbubnuoreka LIOK




https://m.edsoo.ru/7f41¢97¢

4.3

ATOMHOE PO

Bubnuoreka [IOK
https://m.edsoo.ru/7f41¢97¢c

Hroro no pazneny

15

Pa3pen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

5.1 DIIeMEHTBI aCTPOHOMHH U acTPOHU3UKH 7 Entizarom1IOR
https://m.edsoo.ru/7f41c97¢c

Hroro no paspeny 7
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6obuaroiiee nopropeHne 4 hﬁﬁ?/?ﬁﬁﬁlfmmgn
Hroro no paszeny 4
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




