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[NOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeaHEro oOuero
obOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMM K pe3yJibTaram
OCBOEHHMSI OCHOBHOM oOpa3oBaTesibHOW mnporpammsl, npeacrtaBieHHbix B OI'OC
COO, a Take ¢ yuyérom deaepanibHOii paboueil MporpaMMbl BOCITUTAHHUS H
KOHLICNIMK npenofaBanus yuyeOHoro npeamera «®Pusuka» B 00pazoBareiabHbIX
OpraHm3anusx Poccuiickoit denepanyu, peanu3yroLnX OCHOBHbIE
00pa3oBaTeIbHbIC MPOTPAMMBI.

Copepxanue mnporpammbl 1o (pusuke HanpaeieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuawommxces 10-11 kmaccoB mnpwu
oOyuenuu ux ¢usuke Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-IECATEIbLHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorsercTByeT Tpeboanusm OI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM M METanpeJIMeTHbIM pe3yJibTaram
o0yueHusi, a TaKKe YYUTHIBAET HEOOXOAMMOCTb pPEaTM3aly MEKIPEIMETHBIX
cBsA3ei (PU3MKM C €CTEeCTBEHHO-HAay4yHbIMM Yy4yeOHBIMM mpeamMeTramu. B Hei
OINpeAeIAIOTCS OCHOBHBIC LEIM M3Y4YeHHs] (PM3WKM HA YPOBHE CpeJHEero odIiero
o0Opa3oBaHusl, TUIAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (PU3MKH: JTUUHOCTHBIE,
MeTarpeaAMETHbIE, TPeaAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no u3mke BKIFOYAET:

e IUTAHMPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM YPOBHE, B

TOM YMCJIE MPEJAMETHBIE PE3YJIbTATHI 110 I'ojiaM 00yUYeHUs;

e coaepxaHue yueOHoro npeamera «Dusnkay» no rogam oOydeHHUs.

Ousnka kak Hayka O Haubonee OOLMX 3aKOHAX MPHUPOJbI, BLICTyNas B
KayecTBe yueOHOro mpeamMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ B CUCTEMY
3HaHuit 00 okpyxkatomem mupe. LlkonbHbINA Kype (PU3MKKM — CHCTEMOOOPA3yIOLii
JUISl €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEAMETOB, MOCKOIbKY (PU3HYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOLECCOB M SIBJICHWH, H3y4YyaeMblX XHMHUEH, OMOJIOrue,
(usnueckoii reorpadueir u actpoHomueil. Mcmonb3oBaHME M AKTUBHOE
npuMeHeHne  (U3NYECKUX 3HAHMK  OMpeleNseT XapakTep W pPa3BUTHE
pa3HOOOpa3HbIX TEXHOJNIOTMH B cdepe SHEPreTHMKW, TPaHCIOPTa, OCBOEHUs
KOCMOCAQ, TOJIyYeHHSI HOBBIX MATEPUAJIOB C 3a/JIaHHBIMU CBOMCTBAMM W JIPYTHX.
N3yuenune (¢u3Mku BHOCUT OCHOBHOM BKIaA B (POPMHUPOBAHHE E€CTECTBEHHO-
HAYYHOM KapTHHBI MHMpa OO0ydarommxcs, B (popMupoBaHHE yMEHHMH NPUMEHATDH
HAYYHBIH METO/ MO3HAHUS MTPH BBIMOJTHEHUU UMH YU€OHBIX UCCIEA0OBAHHMA,

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



Hoes yenrocmuocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHUECKH
3aBEPUIEHHBIM, OH COACPIKUT MAaTepUall U3 BCEX pa3aesioB (PU3HMKH, BKIIIOUAET Kak
BOMPOCHI KIIACCHYECKOM, TAK U COBPEMEHHOM (PHU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBHM C HeW Marepuain Kypca (Gu3uku
o0beanHEH BOKpyr (¢u3Mueckux Teopui. Beaymmm B Kypce  sBIseTCA
(opMHUpOBaHHE NPEJCTABIEHUH O CTPYKTYPHBIX YPOBHSX MaT€pPHH, BELLECTBE M
noJje.

Hoes eymanumapuzayuu. EE peanusanms npeanoiaraet HMCroJib30BaHHE
I'YMaHUTAPHOrO MOTeHIMaNa (U3NYECKOW HAyKH, OCMBICJICHHE CBSI3W Pa3BHTHS
¢usukn ¢ pasBuTMeM OOWIECTBA, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M IKOJIOTMYECKUMHU MPOOIEMaAMH.

Hoes  npuxnaonoinr  nanpasiennocmu. Kype ¢usuku  npeanosaraer
3HAKOMCTBO C LIMPOKHUM KPYrOM TEXHHUYECKHUX U TEXHOJIOMUECKHX MPHUIOKECHHM
M3YUYEHHBIX TEOPUHA M 3aKOHOB.

Hoes skonoeusayuu peanusyercs IOCPEACTBOM BBEJCHUSA JIEMEHTOB
CO/IepKaHusl, TMOCBAIIEHHBIX 9KOJIOrMYECKUM TnpobsieMamM  COBPEMEHHOCTH,
KOTOPbIE CBA3aHbl C PA3BUTUEM TEXHUKH M TEXHOJIOTMH, a TakkKe O0CYKIeHUs
npo0sieM palMOHAIBHOTO MPUPOIONOIB30BAHMS M YKOJIOrHYECKOM O€301acHOCTH.

Crep)kHEBBIMH 3JIEMEHTAMHM Kypca (M3MKH Ha ypOBHE CpeaHero oO0Iuiero
obpa3oBaHus sBisAOTCA (pusnueckue Teopun (popmupoBaHHE NPEACTABICHUI O
CTPYKTYpe MOCTPOeHHUsi (PU3NYECKOW TEOPUH, posik (DyHIaMEHTAIbHBIX 3aKOHOB M
NMPUHLIMIIOB B COBPEMEHHBIX TNPEJACTaBIEHMAX O TNPUPOJAE, TIpaHULAX
NPUMEHUMOCTH TEOPHM, JUId ONUCAHWS ECTECTBEHHO-HAyYHbIX SBJICHUN W
MPOLIECCOB).

CHCTEMHO-AEATENIBHOCTHBIN MOAX0A B Kypce (PU3UKK peanu3yeTcs Mpexae
BCEro 3a CU€T OPraHM3allii AKCIEPUMEHTATIBHON AEATEbHOCTH O0YYaIOUIMXCS.
Jns ©a3oBoro ypoBHS Kypca (U3MKH — OTO MCMNOJAB30BAHUE CHCTEMBI
(bpOHTANIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JiIabopaTopHbIX padoT,
KOTOpbI€ B rporpamMme no ¢gusuke oObeAMHEHbl B OOIIMH CIMCOK YUYEHHYECKHX
NpakTHYecKux pador. BeigeneHne B yKa3aHHOM IepevyHe 1adopaTtopHbIX pador,
NPOBOAMMBIX JUIA  KOHTPOJII M OLIEHKH, OCYLIECTBJISETCA Y4YaCTHHUKAMM
00pa3oBaTeNbHOIO Mpouecca MCXOAsd M3 OCOOEHHOCTEH IJIAHMPOBAHUS U
ocHamieHuss kabunera (usuku. [lpm sTomM oOecrneunBaeTcs OBJIAACHHE
00y4aIOIMMHUCS YMEHUAMH TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HCCICIOBAHUA
3aBUCUMOCTEH (PU3MUECKMX BEJIMUMH W TIOCTAHOBKY OIBITOB MO TPOBEPKE
NPEeUI0KEHHBIX TUIIOTE3.

bonbiioe BHUMAHME YICHSAETCS PEIICHUI0 PACU€THBIX M KAYECTBEHHBIX
3agau. [Ipm 3TOoM aia pacu€THbIX 3a/ay NPUOPUTETOM SBIAIOTCS 3a7a4d C SBHO
3aJaHHOU (PU3HUECKON MOJIENTBIO, MO3BOJISIOIINE MPUMEHATh U3YUEHHbIE 3aKOHbI



3aKOHOMEPHOCTH KakK W3 OAHOrO pasjiena Kypca, TaKk U HUHTETPUPYsS 3HAHUA U3
pasHbIX pa3aenoB. (s KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBJIAIOTCH 3aJaHUs Ha
00BsCHEHHE TNPOTEKaHUsA (PU3UYECKUX SBJICHHH M TPOLECCOB B OKPYIKAIOLICH
Ku3HHM, TpeOyiomue BbiOOpa (U3MuUECKOi MOAENH Ui CUTYalUH TPAKTHUKO-
OPUEHTHUPOBAHHOIO Xapakrepa.

B coorBerctBun ¢ TpeboBanusimu  DPI'OC COO Kk MarepualibHO-
TeXHUYECKOMy obecneueHu0 yuyeOHOro mnpouecca 0a30BbIii ypPOBEHb Kypca
(bu3KkKM Ha ypoBHE cpeiHero ooduero o6pa3oBaHus JI0JIKEH U3y4aThCs B YCIOBHSX
npeaMeTHoro kabuHera (GU3MKKA WM B YCIOBHAX HHTErPHPOBAHHOIO KaOWHETa
NpeIMETOB €CTeCTBEHHO-HAy4YHOro uukia. B kabunere (pu3mku AOKHO OBITH
HeoOxoaumoe JjaboparopHoe 00OpyaOBaHME Ui BBIMOJHEHUS YKA3aHHBIX B
nporpaMme no (pu3MKe yUYeHHUECKUX MPAKTHUECKUX PadOT M JAEMOHCTPALIMOHHOE
000pya0BaHUE.

JlemoHcTpaumonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUM C
NPUHLMIIOM MHWHUMAJIbHOW  JIOCTATOYHOCTH W 00ecreuyuBaeT TMOCTAaHOBKY
MEPEYMCIICHHBIX B TMporpaMme 1o (HU3MKe KIIOUEBbIX JEMOHCTPAUUi Juis
MCCIIC/IOBAHUS  M3yYaeMbIX SBJICHHMH M NPOLECCOB, ASMIHUPUYECKUX H
(byHaaMeHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe o00OpyaoOBaHHE IS YUEHHUECKHUX TMPAKTHUECKUX padoT
(dopMupyeTCsi B BHAE TEMAaTHUYECKMX KOMIUIEKTOB W 00ECTEYMBACTCA B PACUETe
OJIHOTO KOMIUIEKTa Ha JAByX oOyualommxcsa. TemMaTudyeckue KOMIUIEKTHI
nabopaTopHOoro o0OpyAOBAaHUS AOMKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
MCMOJIb30BAHUM QHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIBHBIX CUCTEM B BHIE LIU(PPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH LENAMHU U3yuYeHUs Pu3nku B 001ieM 00pa3oBaHUU ABJISAIOTCS:

e (opmupoBaHue uHTEpeca M CTpeMJICHHS OOYYAIOIIMUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE MX MHTEUICKTYAJbHBIX M TBOPYECKUX
CIOCOOHOCTEMH;

e pa3BUTHE NMPEJICTABICHUH O HAYYHOM METO/Ie MO3HaHUsA U (POPMUPOBAHKE
MCCIIe/I0BATEILCKOIO OTHOLICHUS K OKPY/KAIOLLUM SIBJICHUSIM

o (QopMUpOBaHHE HAy4YHOrO0 MHMPOBO33PEHMSI KaK pe3yJibTara H3Yy4YeHMs
OCHOB CTPOEHMs MaTepuH U (pyH1aMEHTAIbHBIX 3aKOHOB (PU3MKH;

o (opmupoBanue ymeHHH OOBACHATH SABACHUS C  MCIOJb30BAHHEM
(bu3MuecKuX 3HAHUI ¥ HAYUHBIX I0KA3aTEIbCTB,

o (opmupoBaHue mnpeACTaBACHHH O posiM (PU3MKK I PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTrikeHne HTuxX uenei odecneynBaeTCs PEUICHUEM CIEAyIOIMX 3a7ad B

npoiecce u3ydeHus Kypca pusuku Ha ypoBHe cpejiHero obuero oopazoBaHusi:



e TPUOOPETEHUE  CHUCTEMBI 3HaHUH 00  o0mmx  (usmyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTIOYAS MEXaHHUKY,
MOJIEKYJIAPHYIO (DU3MKY, OJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HUKY U
IEMEHTBI aCTPOPU3UKH,

o (QopMupoBaHHE YMEHMH NPUMEHATH TEOPETUYECKUE 3HAHMA  JUIs
oObsicHeHHsT (U3UYECKUX SBJICHMW B TNPUPOJAE M JUIA TIPUHATHSA
NPaKTHYECKUX PEIICHUN B ITOBCEHEBHOM KU3HU,

e OCBOGHME CHocOOOB pelIeHUs Pa3IUYHbIX 3ada4y C SBHO 3a/JlaHHOMU
(usnyeckoil MozeNbIO, 3a4ay, MOJPa3yMEBAMOIIMX CaMOCTOATEIbHOE
co3aanue (hu3MUeCcKoit MOAENN, AICKBATHOMN YCIOBUAM 3a/1a4H;

e TMOHMMAHHME (PUBHYECKUX OCHOB M TMPHHIMIIOB ACHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLIECCOB, X BIUAHUSA HA OKPYIKAIOILYIO
cpeny,

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

e CO3/IaHUE YCIIOBMM Ul PasBUTHS YMEHUU MPOECKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOMW JICATEIIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CPEAHErO OOIEro
obpazoBanus orBoautcsa 136 yacos: B 10 kmacce — 68 yacos (2 yaca B HEENO), B
11 knacce — 68 yacos (2 yaca B HEEIIO).

[Ipeanaraemsiii B mporpamme 1o (Qusuke nepedyeHb gabopaTOpHBIX U
NPaKTUYECKUX padoT SABAAETCA PEKOMEHIOBAHHBIM, YUYWUTEIb [€JIaeT BHIOOP
npoBeaeHUs1 J1abOpaTOpHbIX pPabOT M OMBITOB C YYETOM HWHIAMBUAYAJIBHBIX
0COOECHHOCTEH 00yUAIOIIUXCS.



COJAEPKAHUE OBYYEHMUS
10 KIIACC

Pa3zgen 1. ®u3uka u MeTOAbl HAYYHOI0 MO3HAHUS

®usuka — Hayka o npupoje. HayuHbie METOABI NMO3HAHUS OKPYIKAKOLLEro
mupa. Ponb JkcnepumeHTa M TEOPUM B MPOLECCE TMO3HAHUSA MPUPOJBI.
OKCNEepUMEHT B (pusuke.

MonenupoBanue (U3NYECKUX SBICHUNH M mpoueccoB. HayuHbie rumoressl.
duznueckre 3aKOHbI U TEOPHH. [ paHUIIbI MPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB.
[IpuHIMI COOTBETCTBHUA.

Pone 1 mecto ¢usvku B (JOPMUPOBAHUM COBPEMEHHOM HAy4YHOW KapTHHBI
MUPA, B IPAKTHYECKOM ACATEIILHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorobie W LM(DPOBBIE H3MEPUTENIbHBIE NPUOOPHI, KOMITbIOTEPHbIC
JATYMKU.

Paspaen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepememenue, CcKOpOCTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTEpPHAIbHOM TOYKM, MX TPOEKLUMH HA OCH CUCTEMbl KOOPAWHAT.
Cno)xeHue nepeMenIeHui 1 CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE MpsAMOJMHEHHoe nBvkeHue. [ 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOpPEHHs, IyTH M MEpeMeLIeHH
MaTepHaJIbHON TOYKH OT BPEMEHHU.

CBoboHoe najeHue. Y CKOpeHHe CBOOOHOTO MaAeHUs.

KpusonuneitHoe  aBwkeHue. JIBukeHuMe  MaTepuanbHOW  TOYKHM 110
OKPY’>KHOCTH € MOCTOSTHHON MO MOAYJIIO CKOPOCTBIO. YT/I0Bas CKOPOCTh, JIMHEHHAA
ckopocts. [lepuoa u yacrora obpaienus. LIeHTpOCTpeMUTEBHOE YCKOPEHHE.

TexHuueckue yCTpOHCTBA M MNPAKTUYECKOE TMPUMEHEHUE. CIHIAOMETP,
JNBUWKEHUE CHAPSIAOB, LICTIHbIE U PEMEHHBIE NIEPEIayun.

Jlemoncmpayuu

Mojenb cuctemsl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JIBUKCHMA.

[Ipeobpa3zoBanue ABUIKEHUH C UCIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tasienue Ten B BO3AYyXE U B Pa3peiKEHHOM MMPOCTPAHCTBE.

HaGnionenue aBukeHuss tena, OpPOLICHHOTO MOA YIJIOM K TOPU30HTY H
rOPU30HTAJILHO.



U3mepenue yckopeHusi CBOOOIHOTO MaACHUS.

Hanpagnenue cKOpoCTH NMPU ABHIKEHUH MO OKPYIKHOCTH.

Vuenuueckuit sxcnepumenm, iabopamopmvie pabomei

W3yueHne HEpaBHOMEPHOTO ABMIKEHHUS C LENbIO OMPEACICHUs MTHOBEHHOM
CKOPOCTH.

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

H3yueHune ABMIKEHMS [LIapUKa B BA3KOM JKMIKOCTH.

N3yuenne npuskeHus tena, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca Ttena. Cuna. [IpuHumn cyneprnosuumu cwi. Bropoii 3akon HetoToHa
JUIsl MaTepUabHOM ToOYKK. TpeTuid 3akoH HeroTOHA /U1 MaTepuanbHbIX TOYEK.

3akoH BcemupHOro tarorenus. Cuna Ttspkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJIbKEeHUs M cuiia TpeHus nokos. KoagduuueHt tpenus.
Cuna conpoTUBIEHUS NPH JIBHIKEHHUH Tea B )KMIKOCTH WJTH rase.

[TocTynarenbHoe ¥ BpaLlaTeIbHOE ABHIKEHHE aOCOIOTHO TBEPAOIO Tea.

MOMEHT CHJIBl OTHOCUTENIBHO OCH BpalleHus. [lneuo cuibl. Ycnosus
paBHOBECHs TBEPAOro Tea.

Texnuueckue ycTpoHCTBA M MNPAKTUUECKOE TNPUMEHEHHME: TMOALINUITHUKH,
JNBUIKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue MHEPLMH.

CpaBHeHMe MacC B3aUMOACHCTBYIOIIMX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnosxeHue cui.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT AeopMaLuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOAbEME U MAACHUH.

CpaBHeHHE CUJT TPEHUSI TIOKOSI, KAUSHUS U CKOJIbIKEHUS.

Ycnosus pasHOBecus TBEPAOTO Tena. Buasl paBHoBecus.

Vyenuueckuit sxcnepumenm, iabopamopmvie pabomel

N3yuenue apuxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.



WccnenoBanue 3aBUCUMOCTU CUJT YMPYTOCTH, BO3HHUKAIOIIUX B TMPYKUHE U
pe3nHOBOM 00pasie, OT ux Aedopmarmm.

HccnenoBanue ycioBH paBHOBECHS TBEPAOrO TeENa, HMMEIOLUIEr0 OCh
BPAILICHUS.

Tema 3. 3akoHbl COXPAHEHUA 8 MEXAHUKE

WUmnynsc marepuanbHON TOUYKHM (Te€ja), CHUCTEMbl MaTEpPHAJIbHBIX TOYEK.
Umnynbe cuibl M M3MEHEHME HMMITyJIbca Tela. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE JIBHIKEHHE.

Pa6ota cuibl. MOLIHOCTB CHITBI.

Kunernueckas »Heprus marepuanibHON TOYKkH. Teopema 00 u3MEHEHUH
KMHETUYECKON YHEPIUH.

[ToTenuumansHas YHEPTHAL. [TorenuuansHas YHEPTrus yapyro
nedopmupoBanHoit  npykuHbl. [loTeHumanbHas  dHEprus  Tena  BOJM3H
MOBEPXHOCTH 3EMJIH.

[ToreHumManbHble M HENoTeHUManbHbie  cuibl.  CBsa3b  paboThl
HEMOTEHUMAIBHBIX CHJI C M3MEHEHMEM MEXaHWYECKOW HHEPruu CHUCTEeMbl Tell.
3aKOH COXPAHEHMSI MEXaHUUYECKON YHEPrUMu.

Ynpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne yCTpoHCTBAa M NMPAKTHUYECKOE MPUMEHEHHE: BOIOMET, KONEP,
NPYKUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXPaHEHMS UMITYJIbCa.

PeakTuBHOE JIBUIKEHHUE.

[lepexoa noTeHUMAIBHON YHEPTUU B KUHETUUECKYIO U 00OPATHO.

Vuenuueckuit sxcnepumenm, rabopamopmuie pabomei

WU3yuyenune abCOMOTHO HEYNMPYroro yjaapa ¢ MOMOLIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanue cBs3u paboThl CHIIBI C U3MEHEHHMEM MEXaHWYECKOH SHEpPruu
TE€Ja Ha MPUMEpPE PACTAKEHUs PE3MHOBOIO JKI'yTa.

Pasaen 3. MosexkyasipHasi pu3HKa ¥ TEPMOAUHAMHKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TIOJIOKEHHUS MOJEKYJISIPHO-KMHETHUECKOW TEOPHUH U MX OIMBITHOE
obocHoBanue. bpoynoBckoe mpwxenue. Juddysua. Xapakrep aBwKEeHHA U
B3aMMOJACHCTBUS YacTUl] BemiecTBa. Moaenu CTPOEHUsI Tras3oB, JKUAKOCTEH H
TBEPABIX TE U OOBSACHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pazmepsl Mosnekys. KonnyectBo Bewectsa. [TocrosHHas Asoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
[lenbcus.



Mopens  upeanbHoro raza. OCHOBHOE  ypaBHEHHME  MOJICKYJISPHO-
KMHETUYECKON TEOPUM HACANIbHOrO rasa. AOCOMIOTHas TeMmieparypa Kak mepa
Cpe/lHeH KHMHETUYECKOW HSHEPruM TEIUIOBOro MABM)KeHMs uactull rasa. lllkana
temnepatyp KensBuna. I'azoBbie 3akoHbl. YpaBHenue Menneneesa—Knaneiipona.
3akoH JlaneroHa. M3ompolecchl B Mj1€ajibHOM ra3e ¢ MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mnpejacTaBiieHHe M30MPOLIECCOB: HM30TEpPMa, HM30X0pa,
n3o0bapa.

TexHuueckre yCTPONCTBA M NPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jemoncmpayuu

OnbIThl, 0KA3bIBAIOIIME JUCKPETHOE CTPOEHHE BelecTa, (otorpaduu
MOJIEKYJ1 OPraHUYECKUX COCTMHEHH,

Omneitel o auddy3un KUAKOCTEH 1 ra30B.

Mojiene OpOYHOBCKOTO JABHIKEHHS.

Mopens onbita [lITepHa.

OnbIThI, JIOKa3bIBAIOIIME CYILLECTBOBAHHE MEKMOJIEKYJISPHOTIO
B3aUMO/ICCTBUS.

Mojens, WILTIOCTPUPYIOLIAs MPUPOLY AABJICHHS ra3a Ha CTEHKH Cocya.

OnbIThl, WITOCTPUPYIOIIME YPAaBHEHUE COCTOSHUSA WACAIBHOIO rasa,
M30MPOLIECCHI.

Vyenuueckuit sxcnepumenm, iabopamopmeie pabomei

Onpezenenne Macchl BO3JyXa B KJIAaCCHOW KOMHATe Ha OCHOBE M3MEPEHHM
00bEMa KOMHATHI, 1aBJICHUS U TEMIIEPATYPhl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKAY MapaMeTpaMu COCTOSTHUS Pa3peikeHHOTrO
rasa.

Tema 2. OcHoebl mepmoouHamuku

Tepmoannamuueckas cuctemMa. BHyTpeHHss dHEprus TepMOAMHAMHUUYECKOU
cucTemMbl U crnocoObl e€ u3meHnenus. KonmuuectBo termnorsl U pabora. BHyTpeHHss
HEPrusi  OJHOATOMHOIO  MJealbHOro  rasa.  Buasl  Tensonepenayu:
TEIUIONPOBOAHOCTD, KOHBEKLIMSA, U3JIyYCHUE. Y Ie/IbHAsA TEIIOEMKOCTh BEILECTBA.
KonuruecTBo TEIUIOTHI MPHU TEILIONEpeaaye.

[lonstue 06 aamabatHom npouecce. IlepBblii 3aKOH TEPMOAMHAMMKH.
[Ipumenenue mepBOro 3akoHa TEPMOAMHAMHMKH K H3omporeccam. [ 'paduueckas
MHTeprpeTauus padboTsl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpartumocTh npoueccoB B NpUpoae.

TennoBbie  Mawmwmuel.  [IpuHumMnel  A€HCTBUST — TEIUIOBBIX — MAILWH.
[TpeoOpa3zoBanusi »Hepruu B TerioBbiX MammHax. Kosdduument nonesnoro
nevicTeus teryioBo mammubl. [{ukn KapHo m ero koaduumMeHT mosie3HOro
JICUCTBHUSA. DKOJIOrHYeCKKre MpoOJeMbl TEMIOIHEPIreTUKH.,



TexHuueckne yCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHME: JBUTrATElNb
BHYTPEHHETO CropaHus, OBITOBON XOJIOAMIBHUK, KOHIUIIHOHEP.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEH »HEPruu Tejla MPH COBEPLICHWH PadOTHI: BHUIET
npoOku u3 OyTHUIKM MOJ JEWCTBMEM CXAaToro BO3/yXa, HarpeBaHue >¢dupa B
JaTyHHOU TPYOKe nmyTéM TpeHUs (BUACOAECMOHCTPALIUA).

W3MeHeHre BHYTPEHHEN SHEPruum (TemMnepaTyphbl) Tejia Npu Teruionepeaaye.

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

Mopaenu napoBoit TypOuHBI, IBUraTENs BHYTPEHHETO CrOPaHus, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuit sxcnepumenm, rabopamopmuie pabomei

H3mepenune yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammusie cocmoanus eemgecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u konaeHcaums. Mcenapenue u kunenue. AGcomoTHas U
OTHOCHTEJIbHAsI BJIAXKHOCTH BO3ayXa. HackimeHHbld nap. YaenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KANIEHUs OT J1aBJICHHUA.

Teépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONKS CBOHCTB
kpuctayioB. Kuakue xpuctaibl. CoBpemeHHble MaTepuaibl. [liaBnenue wu
KpUCTa/uIM3aums. Y aenbHas Teriora miasneHus. Cyonumarms.

YpaBHeHue TernoBoro danaHca.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE IMPUMEHEHHWE. TUIrPOMETP M
NICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH TOJYUYEHUs COBPEMEHHbIX MaTepHUasioB, B
TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILICHHBIX MTAPOB.

Kuneunue npu noHM>KEHHOM JaBJICHUH.

CrniocoObl n3MepeHust BIIAJKHOCTH.

HaGmoienre HarpeBaHus M IIaBJIeHUS KPUCTANIMYECKOIO BEIECTBA.

JleMoHCTpauust KpUCTAIIOB.

Vuenuueckuit sxenepumenm, aabopamopmeie pabomsi

M3mepeHnne OTHOCUTEIBHOM BJIAXKHOCTH BO3/1yXa.

Pasnen 4. DiekTpoauHaMHKa
Tema 1. dnekmpocmamuxa
OnekTpu3aums Tel. DIeKTpuYeckui 3apsja. JlBa BuAa AJIEKTPHUYECKHMX
3apsa0B. [IpOBOAHMKHM, IUANEKTPUKH M TOJYNMPOBOJAHUKU. 3aKOH COXPaHEHMS
3JIEKTPUYECKOTO 3apsi/a.
B3aumoaelictue 3apsaaoB. 3akoH Kynona. ToueuHbll 3/1€KTPUYESCKUNA 3apsiL.
Dnexkrpuueckoe rmnone. Hanpsk€HHOCTh — 3jekTpuueckoro mnojs.  IIpuHuumn



CYNMEPNO3ULIMM HIEKTPUUECKUX Mojel. JInHuu HanpsHyKEHHOCTH ANEKTPHUYECKOTO
MOJIA.

PaGora cun  onekrpocraruueckoro  nonA.  [lorenuman.  Pasnocts
noreHuuanoB. [IpoBOAHMKM W AUANEKTPUKH B IJIEKTPOCTATHUECKOM TOJIE.
Jusnekrpuyeckas nMpoHUIIAeMOCTb.

OnekTpoéMkocTh. KoHaeHcaTop. DneKTpoEéMKOCTh MJIOCKOTO KOHJIEHCaTopa.
DHeprus 3apsHKeHHOr0 KOHIeHcaTopa.

TexHuueckre yCTpPOWCTBA M NPAKTHYECKOE TPUMEHEHHE: 3JIEKTPOCKOI,
3JIEKTPOMETP, 3JEKTPOCTATUYECKAA 3allUTa, 3a3€MJICHUE JIEKTPOnpuOOpoOB,
KOHJICHCATOP, KOMUPOBAJIbHbIN annapar, CTPYWHbBIA NPUHTEP.

Jlemoncmpayuu

YCTpOHCTBO U NPUHLMUI ACHCTBUA NIEKTPOMETPA.

B3aumoaeiicTBre HAYIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIe 3aPSIKEHHBIX TEll.

[TpOBOITHUKH B 3JIEKTPOCTATHYECKOM T10JI€.

DeKTpocTaTHyecKas 3aluTa.

JIM5NIEKTPUKH B 2JIEKTPOCTATUYECKOM T10J1€.

3aBUCHUMOCTh  JIEKTPOEMKOCTH IUIOCKOrO KOHJEHcaropa OT IUIONIAA1
TUTACTHH, PACCTOSAHUS MEK/Y HUMHU U JAUIJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEeHHOr0 KOHJIEHCATopa.

Vyenuueckuit sxcnepumenm, iabopamopmeie pabomei

H3mepeHue 31eKTpOEMKOCTH KOH/IEHCATOPA.

Tema 2. Ilocmoannsiit 31exkmpuyeckuit mox. Toku é pa3iuuHsix cpeoax

ONEKTPpUYECKU TOK. YCIOBUSA CYIUECTBOBAHMS IJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna Toka. [locTosHHBIN TOK.

Hanpsoxenne. 3akon Oma 115 yuacTka LEH.

DONEKTPUYECKOE COMPOTUBICHUE. YAECNbHOE COMPOTUBIICHUE BEIIECTBA.
[TociienoBaTenbHOE, MapaijiebHOE, CMEIIAHHOE COCAMHEHUE MPOBOAHUKOB.

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

DNEeKTPOABHIKYLIIAsl CWJla M BHYTPEHHEE COMPOTHBIICHWE HCTOYHMKA TOKA.
3akoH Oma Juisl OoTHOM (3aMKHYTOM ) 3neKTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAs  MPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBHCHMMOCTH
COTIPOTHBJICHHUS METAINIOB OT TeMrnepaTypbl. CBEpXNpOBOAMMOCTD.

DnekTpudecKuii TOK B Bakyyme. CBOMCTBA HJIEKTPOHHBIX MYUKOB.

[ToynpoBOAHUKH. CobOcTBennas n npuUMecHas NPOBOAUMOCTb
noaynpoBoAHUKOB. CBoMcTBa p—n-nepexoaa. [lonynpoBoaHukoBbie npudopsbI.

ONEeKTPUYEeCKu TOK B pacTBOpaXx M paciiiaBax  AJIEKTPOJIMTOB.
DNeKTPOIUTHYECKAs JUCCOLMALUs. DICKTPOJIH3.



OnekTpudyeckuid TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [1na3zma.

TexHuueckue yCTpOHCTBA M MPAKTHUECKOEC TMPUMEHEHHE. aMIEPMETP,
BOJIbTMETP, PEOCTAT, WCTOYHHUKH TOKA, OHJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHbBIN MO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOJYITPOBOAHUKOBBIH JMO/, rajlbBaHUKA.

Jemoncmpayuu

W3mepeHue cuiibl TOKa U HaNpsKeHUS.

3aBUCHMMOCTb COMPOTUBICHUS MJIMHAPUYECKUX TMPOBOJAHMKOB OT JUTHHBI,
TUIOLIA/IM MONEPEUYHOr0 CEYSHHS U MaTepUaa.

CwmelanHoe COeIMHEHHE MPOBOIHUKOB,

[Ipsimoe wu3mepenue snekTpoaBmKylied cuibl. KopoTkoe 3aMbikaHue
rajibBAHUUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBMCHUMOCTb COMPOTUBIICHUA METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTH JIEKTPOJIUTOB.

WckpoBo#t pa3psii ¥ MPOBOJAMMOCTb BO3/1yXa.

OaHOCTOPOHHSAS MPOBOAMMOCTD JIMO/1A.

Vuenuueckuit sxcnepumenm, aabopamopmie pabomui

M3yueHune CMEIaHHOro COeIMHEHHUs PE3UCTOPOB.

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

Habnroaenue snekrponusa.

MexknpeameTHbie CBSI3H

H3yuenue kypca usuku 6azoBoro yposHs B 10 kiacce ocymecTBisiercs ¢
yU€TOM COAEPIKATEIbHBIX MEKIPEJAMETHBIX CBA3EH € KypcaMH MAaTeMAaTHKH,
OMOJIOrMM, XUMHUHU, Teorpaduu U TEXHOIOTUH,

Meocnpeomemnvie nonsimus, CBA3aHHBIE C WU3YUEHUEM METOAOB HAYYHOTO
MO3HAHMA: SIBJICHWE, HayuHbld ¢akTt, runoresa, (pu3Mueckas BeJIMYMHA, 3aKOH,
TeOpHUsl, HAOIIOICHHE, IKCTIEPUMEHT, MOJICIIMPOBAHUE, MO/IE]Ib, U3MEPEHUE.

Mamemamura: peiieHHe CHCTEMBbl ypaBHEHWH, JIMHEWHas (YHKIHMS,
napabosna, runepbonia, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKLIHMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOIKIECTBO,
BEKTOPBI U UX MPOEKLUU HA OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonoeusi: MmexaHu4eckoe ABWKEHHE B JKMBOM mpupoae, auddys3us, ocMoc,
TEMI000MEH JKUBBIX OPraHW3MOB (BUIbI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IEKTPUUECKUE ABJICHUSA B )KUBOW MPUPOJIE.

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



ra3oB, JJEKTPUUYECKHE CBOMCTBA METALIOB, JJIEKTPOJIUTHYECKAss IMCCOLIMALIMS,
rajJibBaHuKa.

['eoepachus: BnaxxHOCTh BO3AYXa, BETPbI, OApOMETP, TEPMOMETP.

Texnonocus: npeoOpasoBaHUE ABUKEHUM C MCMOJIb30BAHUEM MEXAHU3MOB,
YU4€T TPEHHMS B TEXHUKE, MOJMIIUITHUKU, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
MMIyJibCA B TEXHHMKE (pakera, BOAOMET W JPYIrHE€), JABUrarejb BHYTPEHHEIO
cropasus, naposasi TypOMHa, OBITOBON XOJIOAMIIBHUK, KOHJAMLIMOHEDP, TEXHOJIOIMH
MOJIY4EHHUs] COBPEMEHHBIX MaTepHajioB, B TOM YHCJIE HAHOMATEpUaloB, W
HAHOTEXHOJIOTUH, SJIEKTPOCTAaTHYECKas 3allluTa, 3a3€MJICHHE 3JIEKTPOonpuOOpoB,
KCEPOKC, CTPYHHBIN MIPUHTEP, NEKTPOHAr PEBATE/IbHbIE npudopsI,
IEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pasznen 4. DiekTpoanHAMUKA

Tema 3. Maznummnoe none. In1eKmpoMazHUMHAA UHOYKYUA

[TocTosnubie  MarHuThl.  B3aumoaeWcTBHE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM wuHAYKUUW. [IpuHIMN cynepno3uuuu
MArHUTHBIX noie#. JIuuuu mMarHUTHOW mMHAyKuMH. KapTtuHa auHUN MarHWTHOM
MHAYKLKHU 1107151 TOCTOSHHBIX MAarHUTOB.

MarHutHOe 1I0JIe NPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUMH
MArHUTHOIO TMOJis JUIMHHOIO MPAMOro INMPOBOJAHMKA W 3aMKHYTOIO KOJIBLIEBOIO
NMPOBOAHMKA, KaTYLIKH ¢ TokoM. OnbIT Dpcerena. BzaumoaeicTBie NpoBOIHUKOB C
TOKOM.

Cwua Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MoayJsib 1 HanpapiieHue. JBrikeHHe 3apsiKeHHOM YacTHUILb
B OZIHOPOAHOM MarHuTHOM nosie. Pabora cuinel Jlopenua.

SBnenue sneKTpoMarHUTHOM MWHAYKUMM. [loTOK BekTOpa MarHUTHOM
VUHAYKIMA. DJEKTPOABMIKYINAS CHJIA MHAYKUMK. 3aKOH SJIEKTPOMarHUTHOM
nHaykiuu Gapajest.

BuxpeBoe 2MEKTpUUECKOE MOje. ODNAEKTPOABHIKYIIAS CHUAa MHAYKIUU B
NPOBOAHUKE, IBUIKYIIEMCS MOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

UuaykTuBHOCTE.  SIBJ€HHME CAMOMHAYKUMH. OJNEKTPOABHIKYILAS  CHUJa
CaMOUHIYKLIHH.

DHeprus MarHUTHOT'O MOJIA KaTYIIKHA C TOKOM.

DeKTPOMarHUTHOE TOoJIe.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHbIC
MArHuThl, AJIEKTPOMArHUThI, JJICKTPOJABUIaTelib, YCKOPHUTEIH AJIEMEHTAPHBIX
YaCTHI, WHAYKIMOHHAS TIEYb.



Jlemoncmpayuu

OmnsiT Dperena.

OTKIOHEHHE HTEKTPOHHOTO My4YKa MarHUTHBIM TTOJIEM.

JIvHum MHAYKIUK MAarHUTHOTO TTOJIS.

B3aumojielicTBre IBYX MPOBOAHMUKOB C TOKOM.

Cuna Amnepa.

Jlevicteue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBJIEHUE ANEKTPOMArHUTHON MHIYKLIMH.

[TpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHIKYIICH CHUJIbI MHAYKLUHUHA OT CKOPOCTH M3MEHEHHUS
MArHMTHOTO MOTOKA.

SIBneHrEe CAMOMH/IYKLIMH.

Vuenuueckuit sxcnepumenm, aabopamopnwle pabomsi

H3yuenne MarHuTHOr O MoJisi KaTyLIKHA ¢ TOKOM.

HccnenoBanue 1eHCTBUS MOCTOSIHHONO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBJICHUS 37IEKTPOMArHUTHON MHAYKLIMH.

Paspaen 5. Kosiebanusi u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KoJ1ebanus

Konebarenbnas  cucrema. CBoOojaHbIE — MeXaHWYeCKHe  KosieOaHus.
["apmonnueckue konebanus. Ilepuoa, yacrora, amruidtyna u asza konebaHuid.
[TpyXuHHBIH MasTHUK. MareMaTuyeckui MasiTHUK. YPaBHEHHE rapMOHHUYECKUX
konebanuii. [IpeBpaienue sHepruu npu rapMOHUYECKUX KOJEOaHUsAX.

Konebarenpupiit kOHTYp. CBOOOAHBIE ANEKTPOMArHUTHbIE KOJIeOaHUsA B
UACATBHOM KOJEDATENbHOM KOHTYpE. AHAIOTUS MEXKAY MEXaHUUECKUMU M
IEKTPOMAarHuTHeIMU  Konebauusamu. Popmyna Tomcona. 3akoH coxpaHeHUs
YHEPrUM B UACATIBHOM KOJieOaTreIbHOM KOHTYpE.

[Ipeacrasnenue o 3aryxarowmmx KosiedaHUusX. BbIHYKIEHHbIE MEXaHUYECKUe
konebanus. Pezonanc. BoIHYKIEHHBIE JIEKTPOMArHUTHHIE KOJIeOaHus.

[lepemennbiii  Tok. CuHyCOMIAIbHBIA TEepeMEHHbI  TOK. MolHOCTb
NEPEeMEHHOro TOKa. AMIUIMTY/IHOE€ M JEHCTBYIOLEE 3HAYCHUE CHJIbI TOKa H
HATPSIKEHHUS.

Tpancdopmarop. IlpousBoactso, nepeaaua u nMOTpeOICHUE HIEKTPHUECKOMH
YHEPruu. DKOJIOTHYECKUE PUCKK TPH MPOU3BOJACTBE deKTpodHepruu. Kynbrypa
MCIOJIb30BAHUS JIEKTPOIHEPTUH B MOBCEAHEBHOM JKU3HHU.

TexHuueckne ycTpoicTBa M NPAKTHYECKOE NPUMEHEHHE: SJIEKTPUYECKUA
3BOHOK, F€HEepaTop NMepeMEHHOr0 TOKa, JIMHUK JIEKTporepe/1ay.

Jlemoncmpayuu

HccnenoBanue mnapaMerpoB kosiebarebHONW CUCTEMbl (MPY)KMHHBIA WM
MaTEeMaTUYECKUI MasTHHUK).



Habmoaenue 3aryxaioumx KojaeOaHui.

HccnenoBanue CBOMCTB BbIHYKACHHBIX KOJICOaHU.

Habmonaenue pe3onanca.

CB0oOOAHbBIE AMEKTPOMArHUTHBIE KOJEOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA M HANPSIKEHHUS OT BPEMEHM) JUIs
JIEKTPOMArHUTHBIX KOJIEOaHMHA.

Pe3oHanc npu 1nocneaoBaTeNIbHOM COCIMHEHWH PE3UCTOPA, KaTyIIKH
MHAYKTUBHOCTH M KOH/IEHCATOPA.

Mojienb JTUHUM 3JEKTPONepe1auH.

Vyenuueckuit sxcnepumenm, rabopamopmvie pabomei

HccnenoBanue 3aBUCUMOCTHU MEPUOIA MaIbIX KOJI€OAHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAacCCBhI TPy3a.

WUccnenoBanue mMEepeMEHHOT0 TOKA B LEMM U3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYLIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JHbI

MexaHnuueckue BOJIHBI, ycJoBHsi pacnpoctpaHenusi. I[lepuon. Ckopoctb
pacnpoCcTpaHeHWsi W JUlMHa BOJIHBL. [lonmepeuHsie W MPOJOJIbHBIE BOJIHBL.
Hurepdeperums u qudpakius MeXaHMueCKUX BOJIH.

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

DNEKTPOMArHUTHbBIE BOJIHBI. Y CIIOBUS M3JIYYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentaums Bexkropos E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, NMpPEJOMJICHHE, MOJIpu3auus, JudpaKius,
nHTepdepenuns. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTPOMArHUTHBIX BOJH. [IpuMeHeHne >NE€KTPOMArHUTHLIX BOJH B
TEXHUKE U OBITY.

[TpunHUMNBI paguocBsa3u U TeneBUACHUSA. Paquonokauus.

DNEKTPOMArHUTHOE 3arPA3HEHUE OKPYIKAIOUIECH CPEe/Ibl.

TexHuueckne yCTpOHCTBA M NPAKTHUECKOE NPUMEHEHHME: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTMKA B TEXHUKE W MEIWLIMHE, pajap,
paIMONPUEMHUK, TeJIEBU30P, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OOGpa3zoBaHue ¥ pacrpoCTPaHEHUE NMONMEPEYHBIX U MTPOAOJIbHBIX BOJIH.

Konebmoieecs 110 kak ICTOUHUK 3BYKA.

Habmoaenue oTpaxkeHust ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Habmoneunne unrepdepeHunn u audpakiini MEXaHUHIECKUX BOJIH.

3BYKOBO# PE30HAHC.

Habmonenue cBA3M IPOMKOCTH 3ByKa W BBICOTHI TOHA C AMIUTUTYIOH M
4acTOTOM KoJieOaHuH.



WUccnenoBanue  CBOMCTB — DJEKTPOMArHUTHBIX ~ BOJH:  OTPAKEHUE,
npenoMieHHe, nossapusauus, Audpakuns, nHTephepeHLIUs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsaMmonuueiiHOe pacnpocTpaHeHHE CBETa B
oaHopoaHoM cpene. JIyu cBeta. ToyeuHbIi UCTOUHMK CBETA.

Orpakenue csera. 3akoHbl oTpakeHusi cBerta. [locTtpoeHue u3zoOpakeHui B
IUIOCKOM 3epKaJie.

[IpenomiieHune cBeta. 3aKOHbI NpesioMiIeHUs cBeTa. AOCOMIOTHBIN MoKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTtpakeHue. llpeaenbHbId yroja MoJHOrO
BHYTPEHHETO OTPAKECHHUS.

Jucnepcus ceeta. Cnoxusiidi coctas O6enoro ceera. L{ser.

CoOupatome # pacceuBaroumiue JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOsSIHUE M ONTHUYECKAss cuia TOHKOM suH3bl. [locTpoenue wuszoOpaxenuii B
coOuparolmMx ¥ pacceuBarollMX JuH3ax. Dopmysia TOHKOM JIMH3bL. YBEJIMYEHHUE,
JlaBaeMoe JIMH30M.

[Tpenensl MPUMEHUMOCTH IF'€OMETPHYECKON ONTUKH.

Bonnosass ontuka. Hurepdepenums cera. KorepeHTHbIE WCTOYHHMKH.
YcnoBus HaOMOAEHUST MAKCUMYMOB M MHWHMMYMOB B HMHTep(dEepeHUHOHHOMH
KapTHHE OT ABYX CHH(A3HBIX KOr€PEHTHBIX HCTOYHUKOB.,

Judpakums csera. [ludpakuponHas pemérka. YcioBue HaOOeHUS
rJIaBHBIX MAKCMMyMOB TpHM MaJ€HWH MOHOXPOMATHYECKOr0 CBETa Ha
IM(PPaKIHOHHYIO PEILETKY.

[Tonsipu3zanms ceera.

Texnuueckue yCTpOMCTBA M MPAKTHUUECKOE TPUMEHEHUE: OYKH, JIyma,
(oToannapar, NPOCKUMOHHbIM anmapar, MHKPOCKOM, TEJIECKOMN, BOJIOKOHHAS
onTuka, TU(PpaKIMOHHAsA PELIETKA, TOISPOUI.

Jlemoncmpayuu

[TpsimonMHeHOe PacrnpoCTPaHEHHE, OTPAXKEHWE | TPEJIOMJICHHE CBETa.
Onruueckue npudopsI.

[TosntHOE BHYTpEeHHEE oTpakeHue. Mojiens CBeToBO/IA.

HccnenoBanue CBOWCTB U300pakeHUM B JIMH3aX.

Monenu MUKpOCKOIIa, TeJIecKona.

Habmonenue unrepdepeHimu ceeTa.

Habmonenune nudpakiumu ceera.

Habmoaenue aucnepcuu ceera.

[Tonyuenue crniekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonyuyenue criekTpa ¢ MOMOLIBIO AU(PPAKIIMOHHON PEILIETKH.

Habnronenue nonsipusaumu cera.

Vyenuueckuit sxcnepumenm, rabopamopivie padomul



W3mepenue nokaszatesis npeaoMIeHUs CTEKIA.
HccnenoBanue CBOMCTB U300paKEHUN B JIMH3AX.
Habmonenue aucnepcun ceeTa.

Pa3zaen 6. OcHoBbBI CielHaILHON TEOPUH 0THOCHTEILHOCTH
['paHuLbl  NPUMEHUMOCTH  KjaccMuecko — mexanuku.  [loctynarsl
CHELMATBLHON TEOPHUM OTHOCHTEIBHOCTH: HHBAPMAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, PHHLIMIT OTHOCUTENbHOCTH DHHINTEHHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU U COKpAILEHUE
JUTAHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKONW YaCTHIIBI.

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

Pasnen 7. KBanroBasi pusuka
Tema 1. Dnemenmol K6AHMOBOI ONMUKHU
®oronsl. ®opmyna [Inanka csa3u sHeprun GOTOHA € €r0 YaCTOTOM. DHEPrus
1 UMITYJ1bC (PoTOHA.
OrkpeiTe 1 uccienoBanue Gorodddexra. Onpitel A. I'. CroneroBa. 3akoHbI
dbororddexra. Ypasuenune DitHiureitna s dorodddekra. «KpacHas rpaHuna

dhotordpdexra.

JlaBnenwne ceta. OnbiTel [1. H. JlebGenera.

XUMHUYECKOE ACHCTBUE CBETA.

TexHuueckre yCTPOMCTBA M NPAKTHUECKOE TMPUMEHEHHE: (DOTOIIEMEHT,
(dhotopatuuk, conneynas Garapes, CBETOAUOI.

Jemoncmpayuu

®otor¢dexT Ha yCTaHOBKE C LIMHKOBOM IMJIACTHHOM.

HccnenoBanue 3akoHoB BHewHero Goroaddexra.

Ceeroauno.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopaens atoma Tomcona. Oneitel Pesepdopaa mo paccessHHIO o -4aCTHIL.
[Inanerapnas wmozens artoma. [loctymater bopa. M3nyuenue u mnorjoumieHue
(oTOHOB mpH mEepexoae atoMa ¢ OOHOTO YPOBHs JHEPrudM Ha Apyroi. Buasl
cniekTpoB. CrieKTp ypOBHEH 3HEpPrumM aroma BOAOPO/a.

Bonnoseie cBoiicTBa yactuil. Bosiasl ae bpoiinsa. KopnyckynsipHO-BOJTHOBOM
JIyaJlu3M.

CrioHTaHHOE M BBIHYKACHHOE U3JTYYEHHE.

TexHuueckre yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHE: CHEKTPaIbHbIM
aHaiu3 (CMEeKTPOCKOI ), Ja3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mopaens onbita Pesepdopaa.
Omnpeaenenue JTHMHBI BOJIHBI JIa3epa.
Habnionenue nuHeHyaTbiX CNEKTPOB U3TYyUCHHUS.
Jlazep.
Yyenuueckuit sxkcnepumenm, iabopamopmuie padonmul
Habmoaenue nuHenyaroro cnekrpa.
Tema 3. Amomnoe s0po
OKCIMEPUMEHTBI, JA0Ka3bIBAIOLIME CIIOXKHOCTh CTpoeHust sjapa. OTKpbITHE
paamoaktuBHoctu.  OnbiTel  Pesepdopna  no  ompenenenuio  cocrasa
paauoakTuBHOrO wu3nyuenus. CpoiictBa anb(da-, Oera-, ramma-u3ayuyeHUs.
BnusHue paainoakTUBHOCTH HA KUBBIE OPraHU3MBbI.
OtkpeiTe mpoToHa W He#Tpona. Hykmonnas mopens sapa [ eitzenbepra—
WBanenko. 3apsa aapa. MaccoBoe yuciio siapa. M3otomnsi.
Anbda-pacniaa. DNEeKTPOHHbIM W MO3UTPOHHBIM Oera-pacmaa. [amma-
M3JIy4eHHue. 3aKOH paaoaKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sijipe. SlnepHsie cuibl. Jledekt macco spa.
SlnepHbie peakuuu. [leneHune u cuHTe3 saep.
Anepubiii peakrop. TepmosaepHbiit cuHTe3. [IpobieMbl M NEpCnEKTUBBI
AJI€PHOM IHEPreTUKH. DKOJIOTrMYECKUE aCIIeKThl ACPHON IHEPreTUKHU.
DnemeHTapHble YacTHLbl. OTKPbITHE MO3UTPOHA.
Meroasl HAOMOACHUSA U PETUCTPALIMK SJIEMEHTAPHBIX YaCTHIL.
®OynpameHTanbHble B3aumMoaeicTBus. EquHCTBO pusrueckoi KapTHHBI MUPA.
TexHuueckue yCTpoMCTBa M MPAKTHUECKOE MPUMEHEHHE: JT03UMETP, Kamepa
Bunscona, ssaepHbiii peaktop, atomHas domoda.
Jemoncmpayuu
CuéTyrK MOHN3UPYIOLINX YACTHL.
Yyenuueckuit sxcnepumenm, iabopamopmeie pabonvl
HccnenoBanue TpeKoB YacTHil (1o rotoBsim dotorpadusim).

Paszaen 8. DiemenTsl acTpoHOMHH U AcTPOPH3HKH

Otansl pa3BuTusa acTpoHoMHH. [IprKiIagHOe U MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé3anoro neba. CosBe3aus, spkue 3BE3bI, IJIAHETH, UX BHIAUMOE
JIBUKECHHE.

ConneyHas cucrema.

Connue. ConHeynast akTuBHOCTh. Mctounuk sHeprum CosHUA M 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTePHUCTUKH. JlMarpamMma «CnekTpajabHBIH Kiace —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCJIEN0BATEIbHOCTH. 3aBMCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3/l IJIaBHOM TMOCJIeI0BATEILHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEeMEHHBIEC MPEACTABICHUS O MPOUCXOKIACHUH U BoMouuu ConHua M
3BE3/1. DTanbl )KM3HU 3BE3.

Mneunsiit [lyts — nama [Manmaktuka. [lonoxenue u asmwkenune ConHua B
[Nanaktuxe. Tunel ranaktuk. PaguoranakTuku u kBaszapbl. UEpHbIC AbIPBI B AApax
rajlakTHK.

Bcenennas. Paciumpenue Beenennoi. 3akon Xab6sa. Pazberanue rajakTuk.
Teopus bonboro B3peiBa. PenukToBoe u3inyyeHue.

Macmirabnas cTpykrypa BeenenHoi. Meraranakruka.

Hepewénupie npobieMbl aCTPOHOMUMU.

Vuenuuecxue nabaooenus

Habmonenus HeBOOPYKEHHBIM TJIA30M C MCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPUIOKEHUH T ONpPEICNeHUs MOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausi CeBEPHOro Moymapus 1 sipkue 3BE3/1bl.

Habnronenus B Teneckon Jlynsl, nnaner, Mneunoro [lyru.

O600maroniee noBTOpeHHE

Ponb (u3ukm M aCTPOHOMHMM B 3KOHOMHYECKOH, TEXHOJIOIMYECKOM,
COLIMAIbHOM M ATHUYECKOM chepax JeATeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHWH B COBPEMEHHOM Hay4yHOM KapTHHE MHpa, POsib (PU3HUYECKON TEOPHH
B (opmupoBaHuM npeacTaBiCHUH O (PUBMYECKOW KapTHHE MHPA, MECTO
(pmsuuecKoit KapTHHBI MUpPA B OOIIEM PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABICHUM O NPUPOJIE.

MexnpeaveTHbie CBSI3H

U3yuenne kypca (usuku 6azoBoro yposHs B 11 kiacce ocymecTisiercs ¢
YU€TOM COACPIKATEIbHBIX MEKNPEJAMETHBIX CBA3CH € KypcaMH MaTE€MaTHUKH,
OMOJIOrMH, XUMHUH, Teorpaduu U TEXHOIOTUH.

Meocnpeoymemnvie nonsimusi, CBS3aHHBIE C WU3YUYEHHEM METOAOB HAYYHOTO
MO3HAHMA: SBJICHWE, HAyuHbI (paKT, runoresa, (pusnueckas BENUYMHA, 3AKOH,
TeOpHsl, HAOIIOACHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, H3MEPEHUE.

Mamemamura: pelieHHe CHCTEMbl YPaBHEHWH, TPUIOHOMETPUUYECKUE
(byHKUHMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M WX MPOEKLUMH HAa OCHM KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOM3BO/HBIE AJIEMEHTApHbIX (YHKLMH, TNPU3HAKKH 1MOA0OHMS TPEyroJbHUKOB,
OTNpeAeeHUE TIOMAAN MIOCKUX (puryp u oObéma Tei.

buonoeusi: IneKTpUYECKHE ABJICHHS B JKMBOM MpPUPOAE, KoyedaTelbHbIe
JIBMOKEHUS B KUBOHW MPUPOAE, ONTUUYECKUE SABJICHHUS B )KMBOW MPUPOJE, ACHUCTBUE
paavaly HA JKUBbIE OPraHU3MBbI.

Xumusi: CTPOEHHE aTOMOB U MOJIEKYJI, KpUCTAUTMYECKAs CTPYKTYpa TBEPAbIX
T€J, MEXaHu3Mbl 00pa30BaHUs KPUCTAIMYECKOW PEIETKH, CHEKTPaJIbHbIN
aHams3.



leoepacpusi:  mMarHuTHBIE TOMIOCA 3€MJIM, 3aJIEKW  MArHUTHBIX DY,
(hoTochEMKA 3EMHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIICTPACCHUH.

Texnonocus: NWHUM DJIEKTPONEpPENau, TEHEpPaTop MEPEeMEHHOro TOKa,
3JIEKTPOABUTaTe/b, WHAYKLMOHHAA TeYb, pafap, PaauONPUEMHHK, TEICBU30D,
aHteHHa, tenedoH, CBU-neyb, NpOEKIMOHHBIA amnmnapart, BOJIOKOHHAs ONTHKA,
coJiHeyHas Oarapest.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHWSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yuebOHOro mnpeavera «®u3uMka» Ha YPOBHE CpeaHEro o0Iero
oOpazoBanus (0a30BBI YPOBEHB) JAOIKHO OOECIEUUTh MOCTHIKEHUE CIIECTYIOIIMX
JIMYHOCTHBIX, METANPEJAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3VJIbTATDI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «Dusuka» A0MKHBI
OTpa)kaTb TOTOBHOCTh M CINOCOOHOCTH OOy4YaIOUIMXCA PYKOBOACTBOBATHCS
c(hOPMUPOBAHHOM BHYTPEHHEH MO3ULIMENH JIMYHOCTH, CHUCTEMOW ILIEHHOCTHBIX
OPMEHTALlMM, TO3UTHUBHBIX BHYTPEHHMX  YOCKICHHH, COOTBETCTBYIOILMX
TPAJAMLMOHHBIM LIEHHOCTAM POCCHMCKOro 00IIeCTBa, PACIIMPEHUE KU3HEHHOTO
OnbITa U ONbITA ACATEIILHOCTA B MPOLIECCE pealu3allid OCHOBHBIX HAIpPaBJICHUM
BOCIIUTATEILHON AEATEIbHOCTH, B TOM UHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHHS:

c(hOpMUPOBAHHOCTb FPAKAAHCKOM MO3ULIMK 00Y4aIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOIO YJIeHA POCCUICKOro o01ecTsa;

NPUHATHE  TPAJAMLMOHHBIX  OOILIEYENIOBEYECKUX  I'YMAHUCTHYECKUX U
JEMOKPATUUECKUX LIEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JACATEIbHOCTh B HMHTEpPECAX TPAKIAHCKOTO
of11ecTBa, yuacTBOBATh B CAaMOYNPABJICHUH B 00pa30BaTe/IbHONW OpraHu3aliHm;

YMEHHUE B3aUMO/ICHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBHUU €
1X (QYHKUUSAMH U HA3HAUCHUEM,

rOTOBHOCTH K T'YMAHUTAPHOM U BOJIOHTEPCKOM JICATEIIBHOCTH,

2) NaTPHOTHYECKOT0 BOCITUTAHMSI:

c(hopMHPOBAHHOCTH POCCUHCKOM IPak1aHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCY/JAPCTBEHHBIM CHUMBOJIAM, OJOCTHIKCHUSAM
POCCHICKUX YU€HBIX B 0071aCTH (DU3MKHM M TEXHHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO MOBEACHUS,

CIOCOOHOCTh OLIEHUMBATh CUTYALMIO M TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPMEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOrO BKJIaJa B NOCTPOCHHUE YCTOMUMBOro OyayLiero;

4) 5¢TeTHYeCKOr0 BOCTIUTAHHUS:

ACTETUYECKOE OTHOLLIEHHUE K MUPY, BKIIIOYAs CTETUKY HAy4YHOrO TBOPYECTBA,
NPUCYILEro (pU3MYeCcKoi HayKe;



S) TPy10BOro BOCIIUTAHUS:

UHTEpPEC K pasauuHbiM cdepaMm npodeCcCHOHATBHOW ACATEIBHOCTH, B TOM
YKCJIE CBSA3aHHBIM ¢ (PU3MKOM M TEXHUKOM, YMEHHUE COBEPIIATH OCO3HAHHBIN BBIOOD
Oynyiuei npodeccun u peanru30BbiBaTh COOCTBEHHBIE YKU3HEHHBIE TUIAHbI;

rOTOBHOCTb M CMOCOOHOCTH K 00pa30BaHMIO U caM000pa30BaHMIO B 00J1acTH
(bM3KMKKM HA MPOTSIKEHUH BCEH JKU3HU,

6) 3K0JIOrHYeCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh AKOJIOTMYECKOH KYJIBTYPbl, OCO3HAHHUE IJI00AILHOIO
XapakTepa 3KOJI0rHYeCKuX npoodiem;

TJIAHUPOBAHUE M OCYLIECTBJICHUE ICHCTBUN B OKPYIKAIOUIEH Cpe/ie Ha OCHOBE
3HAHMA LEJIEH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA,

pacIIUpEHUE OnbITa ACATEIBHOCTH HKOJOTMUYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHW# 1O (PU3HKe;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS:

c(hOpMHPOBAHHOCTE MHMPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (pU3NYECKOM HAYKH;

OCO3HAHME LICHHOCTH HAYYHOW JIEATEJIbHOCTH, TIOTOBHOCTH B TNPOLECCE
M3ydyeHuss  (U3MKM  OCYUIECTBJIATH  MPOEKTHYKD W HMCCIIEI0BATEIbCKYIO
JICATEILHOCTh MHAMBUAYAIBHO U B IPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE AeHCTBHS
ba3zoBbie JloruyeckKue JAeicTBUs:
camocCTosTe/IbHO  (hopMynIHMpoBaTh M aKTyallu3MpoBaTh  npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpenensaTh LENH JACATeNIbHOCTH, 3a7aBaThb MNapaMeTpPbl M KPUTEPUH HX
JIOCTHIKEHUSA,
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMsT B  paccMaTpUBAEMbIX
(hu3ruecKuX SBJICHUAX;
paspabarbiBaTh MJIaH pelieHus MpobsieMbl ¢ YYETOM aHalIM3a MMEIOIIMXCS
MaTepUasIbHbIX U HEMATEPHAJIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBBI B JIEATEIbLHOCTh, OLEHUBATh COOTBETCTBUE PE3YJILTATOB
LIeJISIM, OLICHUBATh PUCKHU TNOCIICACTBUN JIEATEIIbHOCTH,
KOOPJAMHUPOBATh M  BBHIMOJHATH pabOoTy B YCIOBHSAX  PEajbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBHS;
pa3BUBATh KPEATUBHOE MBILLIJICHUE TIPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
ba3zoBble ucciea0BaTe/IbCKHE ACHCTBHS:
BJIAETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TOHATHAMHM M METOIaMHU
(huznuecKoii HayKu;



BJIAJIETh HaBBIKAMU YUeOHO-HUCCIIEAOBATEIBCKON U MPOSKTHOM IEATETbHOCTH
B oOnactu (pusmuku, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHCKY
METO/IOB pelIeHus 3a7ay (PU3UYECKOro COACPIKAHHUS, NMPUMEHEHHUIO Pa3IHUHBIX
METOJO0B MO3HAHUS,

BJIAJICTh BMJAMH JICATEJILHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMSA, €ro
MHTEPIpEeTalH, NpeoOpa3oBaHUI0 W TNPUMEHEHHIO B Pa3IMYHbIX Y4eOHBIX
CUTYaLMAX, B TOM YHCJIE [TPHU CO3/1aHUH YYeOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISAITH TNPUUUHHO-CJICACTBEHHBIE CBSA3M M aKTyaJM3upoBaTh 3ajiayy,
BBIJIBUIaTh THUIOTE3y €€ PEeIIeHMs, HAXOJWTh apryMeHThl Ul J0Ka3aTesIbCTBA
CBOMX YTBEP)K/ICHHH, 3aaBaTh MapaMeTPbl U KPUTEPUH PEILICHMUSA,

aQHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ PELICHHS 33aJa4d  Pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTDH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

craButh W (QopmynupoBaTh COOCTBEHHBIE 3ajayd B 0Opa3oBaTeIbHOM
NESATETbHOCTH, B TOM YHUCJIE NMPH U3YUYEHUU (PUUKH;

JlaBaTh OLIEHKY HOBBIM CHTYalLMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh TNEPEeHOCUTh 3HaHMA 1O (u3MKe B MpaKTHYECKyl0 obsactb
KU3HEACATEITLHOCTH,

YMETbh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX NMPEJAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UEH, NPEUIaraTh OPUrHHAIBHbIC MOAXO0AbI ¥ PEILICHUS;

CTaBUTH MPOOJIEMbI M 33J1a4H, JIONYCKAIOIUE aJIbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undgopmaumeii:

BJIAZIETh HaBbIKAMH MosiyuyeHus: uHpopmamuu (PU3n4ecKoro coaepikaHus M3
MCTOYHMKOB PA3HbIX THUIOB, CAMOCTOSTEIBHO OCYILECTBJIATh TMOUCK, AHAIIU3,
CHUCTEMATU3ALMIO ¥ HWHTEpPHpeTanmio WH(GOPMAUUU pPa3IMuHBIX BHJIOB U (hopm
NPEACTABIICHUS,

OLIEHUBATH AOCTOBEPHOCTH MH(OPMALIHH;

MCIIOJIb30BaTh ~ CPeACTBa  WMH(MOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJIOTUI B PEUICHUH KOIHUTHUBHBIX, KOMMYHMKATHBHBIX U OPraHU3alluOHHbIX
3ajau ¢ coOmojeHueM TpeboBaHW SProOHOMHUKH, TEXHUKH O€30macHOCTH,
TMIHEHbI, pecypcocOepekeHusi, TPaBOBBIX W ITHYECKMX HOPM, HOPM
nHpOpMaMOHHON GE30MacHOCTH;

cO3/aBaTh TEKCThI (PU3MUECKOr0 COACp)KaHHA B paszauuHbIX (hopmarax ¢
y4€TOM Ha3HAuyeHUs WHPOPMALIMU U LEJIEBOM ayAUTOPUH, BEIOUPAs ONTUMAIbHYIO
(hopMy MpeAcTaBICHUS U BU3YaTU3ALIUN.

KommyHHKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NeHCTBUS:
OCYILLECTBIIATh OOlIEHWEe Ha Yypokax (U3MKM M BO BHE-YPOYHOM
NCATEIIbHOCTH,



pacro3HaBaTh MPEANOCHUIKA  KOH(IMKTHBIX CHTyalUHMid ¥ CMArYaTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTMUHO M3J1arath CBOK TOYKY 3PEHHSI C MCMOIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHMMATh M MCIIOJIB30BATh NPEUMYIIECTBA KOMAHIAHON M MHAMBHYaJIbHOM
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUH € YUYETOM OOMMX
MHTEPECOB U BO3MOYKHOCTEH KaK/10r0 4JIeHA KOJUICKTUBA,

NPUHUMATh  LI€M  COBMECTHOW  JACATENIBHOCTH, OPraHu3OBbIBaTH WU
KOOPAWUHUPOBATH JACHCTBUSA MO €€ AOCTHIKCHMIO: COCTaBJATh IUJIAH ACHCTBUM,
pacnpenensiaTh pojii ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYKJaThb Pe3yJbTaThl
COBMECTHOM padoOTh;

OLICHMBATh KAu€CTBO CBOEr0 BKJIAJa M KaXKAOrO YyYaCTHUKA KOMaHIbl B
o01mii pe3yJbTar 1o paspaboTaHHBIM KPUTEPHUSM;

npeajarath HOBBIE TNPOEKTHI, OLEHMBATh HJEU C TMO3MLMU HOBH3HBI,
OPUTMHAJIBHOCTHU, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TMO3UTHUBHOE CTPATErMYE€CKOE TIOBEACHUE B Pa3iMYHbIX
CUTYaLMAX, POSBJISITH TBOPYECTBO M BOOOpakeHUe, ObITh HHULIMATUBHBIM.

PeryasitTuBHbie YHUBEPCAJIbHbIE yueOHbIe 1elCTBUS
Camoopranuzaumsi:

CaMOCTOSITEJILHO OCYILECTBJISAITH MO3HABATEIIBHYIO JIESATEIbHOCTh B 00J1acTH
(u3MKH M aCTPOHOMHHM, BBISABIATH MPOOJEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJTbHO COCTABJIATH TJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHHS MPAKTHYECKOH padoThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacIIMpsATh PAMKK y4eOHOro npeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OMBIT,

crnoco0CTBOBaTh (DOPMHPOBAHUIO U TPOSIBICHHIO HJPYAMIIMM B 00JaCTH
(bM3MKH, MOCTOAHHO TOBBIILIATH CBOM 00PA30BaTEIbHBIN M KYJIBTYPHbBINH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJLICKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJIETh  HABbIKAMM  TO3HABATEIbHOM  pediexkcun  Kak  OCO3HaHMSA
COBEpIIAEMbIX JICWCTBUH M MBICIUTENbHBIX TPOLECCOB, WX Pe3yJbTaToOB M
OCHOBAaHMH;



MCTONB30BaTh MPUEMBI peiekcuu Ui OLEHKU CUTYalluH, BbIOOpa BEPHOTO
pELICHHUS,

YMETh OLIEHHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 HX
CHUIKEHUIO,

NPUHUMATh MOTUBBI M apryMEHTbl JIPYrMX TPU aHalIW3€ pe3yJibTaToB
JEATENIbHOCTH

NpUHUMATh ceOs1, MOHMMas CBOM HEI0CTAaTKK M JJTOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JIPYTHX TPU aHalM3€ pe3yJibTaToB
NeATENBHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OLIUOKH.

B npouecce AOCTHIKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBI
no ¢usuke mIs ypoBHA cpeaHero oOmiero oOpasoBaHus y 0O0yuaromumxcs
COBEPILLUEHCTBYETCS IMOLIMOHAJIbHBIT UHTEJIJIEKT, npeanojararomn
c(hOPMHUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIEr0 COCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUIETh HANpPaBJIEHUS Pa3BUTUsA COOCTBEHHOM YMOLIMOHAILHOM cdepbl,
ObITh YBEPEHHBIM B cede;

CaMOPEryJIMPOBaHMs, BKIIIOYAIOLIEIO CAMOKOHTPOJb, YMEHHE MNPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHME, CIOCOOHOCTh aJANTUPOBATHCS K
IMOLIMOHAIBHBIM U3MEHEHUAM M MPOSIBIIATH TMOKOCTH, OBITH OTKPHITHIM HOBOMY:

BHYTPEHHEW MOTMBALIMM, BKIIOYAIOLLEH CTPEMJICHHE K JOCTHIKEHUIO LA U
ycrnexy, ONTUMHU3M, MHULMATUBHOCTb, YMEHHE ICHCTBOBATH MCXOAS M3 CBOMX
BO3MOKHOCTEM;

IMMATHH, BKJIIOYAIOLIEH CMIOCOOHOCTh MOHMUMATh YMOLMOHAIBHOE COCTOSHUE
OPYrUX, YYWTBIBATh €ro NpPH OCYLIECTBICHUM OOUICHUS, CNOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO,

COLMAIbHBIX HABBIKOB, BKJIIOUAIOLINX CMIOCOOHOCTb BBICTPAMBATbH OTHOLIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3pemiath KOH(IUKTHI.

INPEJIMETHBIE PE3VJIbTATbI

K konuny oOyuenus B 10 kJjiacce mnpeaMerHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh HAa MpUMepax posib U MecTo (usuku B (HopMHUpPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHbI MHpPa, B PA3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON ACATEIBHOCTH JIHOAEH;

YVUUTBIBATh TPAHULBI TPUMEHEHHUS M3YUYCHHBIX (PU3NUECKUX MOJCIICH:
MaTepuaibHas TOUKa, MHEPLUaIbHasd CUCcTeMa 0TCu€Ta, adCOMOTHO TBEPAOE TEIO,
UACAJbHBIM ra3, MOAECIU CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYECUHbIH
ICKTPUYECKHNA 3apsi/ NpU pelieHnn PU3nUeCcKuX 3a/1a4;



pacno3HaBath (pusnuecKkue ABICHUS (MPOLECChI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJISPHO-KUHETHYECKON TEOPUH CTPOCHHUS BEIIECTBA W
IEKTPOAMHAMHKHA.  PAaBHOMEPHOC W PABHOYCKOPEHHOE  TMPAMOJIMHEHHOE
JIBWKEHUE, CBOOOJHOE MAACHWE TEN, ABUIKEHHE MO OKPYKHOCTH, WHEPLIHS,
B3aumoeiicTeue tei, auddysus, OpOyHOBCKOE IBHIKEHHE, CTPOCHHUE MKMIKOCTEH
1 TBEPABIX T€JI, U3BMEHEeHHe 00bEMA TeJl NP HarpeBaHuM (OXJIAXKACHHUH ), TEIIIOBOE
paBHOBECHE, MCIIAPEHHWE, KOHJEHCALMA, IJIABJICHUE, KPUCTAJIM3ALMA, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IpPU €ro HarpeBaHuu B 3aKPbITOM
cocy/Jle, CBsI3b MEXKIAY [apaMeTpaMM COCTOSIHMS Trasa B M30mpoueccax,
SNIEKTPU3ALINS TEJI, B3aUMOACHCTBHUE 3aPs/I0B;

ONMUCHIBATh MEXAaHUYECKOE IBMIKEHHME, MCIOJIb3Ys (PU3HMUECKUE BETMUMHBI:
KOOpAWHATA, MyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHME, Macca Tena, Cuia,
UMIYJILC TENa, KHHETUYECKAs YHEPrusi, MOTEHUUATbHASA YHEPrUs, MEXaHUUYECKas
paboTa, MexaHW4Yeckas MOILIHOCTb, MPU OMNMCAHWK TMPABWJIBHO TPAKTOBATh
(bu3MUYECKU CMBICIT HMCIOJIb3YEMBIX BEJIMYMH, HMX OOO03HAYCHHUS M EIUHMIIbI,
HaXOJUTh (POPMYJIbl, CBA3BIBAIOILIME MAHHYIO (PU3MUECKYIO BEIIMYUHY C APYTHMMH
BEJIMUMHAMM,

OMUCHIBATh M3YYECHHBIC TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHMUS,
MCTIONIb3ys  (PM3MYECKHEe BEJIIMUMHBI: JIaBJICHHE Tras3a, TeMIleparypa, CpeaHss
KUHETUYECKAs SHEPrus XaOTUUYECKOro ABMIKEHHMS MOJEKYJ, CPeAHEKBAApaTHUYHas
CKOPOCTh MOJIEKYJI, KOJWUYECTBO TEIUIOTHI, BHYTPEHHAA ASHeprus, padora rasa,
ko3 duimMeHT mnone3Horo ACHCTBHS TEIUIOBOrO JBUIaTess; MPH OMMCAHUM
NMPaBWIbHO TPaKTOBaTh (HM3MYECKHI CMBICI MCIOJIB3YEMbIX BEJIMYMH, HX
0003HA4YEeHHUA W EIUHULBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIKE JIAHHYIO
(bu3HUECKYIO BEIMUUHY C IPYTUMHU BEJTHUUHAM,

OMUCHIBATH U3YUCHHBIE TEKTPUUECKHE CBOMCTBA BEILIECTBA M IEKTPUUECKHE
ABJEHHUS (TMPOLECCH), UCMONB3Ys (PU3NYECKUE BETMUMHBI: ICKTPUUECKUN 3apsij,
JICKTPHUYECKOE T10JI€, HANPSHKEHHOCTD MO, MOTEHIMAJ, Pa3HOCTh MOTEHILIMAIOB;
MPU ONUCAHWK TNPABMIBHO TPakTOBaTh (U3UYECKHH CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHWs W EIAMHMLBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOLIME
JAHHYIO (PU3MUECKYIO BEIMYMHY C APYTMMH BEJIMUMHAMHU,

aHaM3UpoBaTh (PU3MUYECKHE MPOLIECCHl U SABJICHUS, MCIONB3Ys (pusnueckue
3aKOHBI U MPUHLIUIBL: 3aKOH BceMupHoro tarotenus, I, II u Il 3axonst HeioToHa,
3aKOH COXPAHEHUs MEXaHMUECKON HSHEPruu, 3aKOH COXPAHEHUs MMITYJIbCa,
NPUHLIAI CYNMEPNO3ULUU CHJI, TIPUHLIMI PABHOMPABUS HHEPUUATBHBIX CHCTEM
OTCuéTa, MOJIEKYJIAPHO-KMHETUUECKYIO TEOPHIO CTPOCHHUs BEILLECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETHUECKOW YHEPTUM TEIJIOBOrO ABHIKCHHUS MOJIEKYJ C
a0COMOTHOM TeMIIepaTypoid, NEepBblIi 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPaHECHMS
IEKTPHUYECKOro 3apsjaa, 3akoH KyjoHa, nmpu 3TOM pasnuyarh CIOBECHYIO



(bopMyJTHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKEHUE M YCJIOBHUS (FPAHMLIbI,
001aCTH) NIPUMEHUMOCTH;

OOBACHATH OCHOBHBIC TNPUHUMUIIBI ACHCTBUS  MAIIMH, NOPUOOPOB H
TeXHUUYECKUX YCTPOMCTB, pazivuarh yCIOBHS UX 0€30MacHOr0 MCHOIb30BAHUS B
MOBCE/IHEBHOM JKU3HHU,

BBITOJIHATD JKCIEPUMEHTBI 110 HCCIIEIOBAHMIO (DU3MUECKHUX SBICHUN U
NPOLIECCOB € HCIMOJIb30BAHUEM MNPAMBIX M KOCBEHHBIX H3MEPEHHH, MPH ITOM
dbopmynupoBate npobiemy/3ajadyy M TUnoTresy y4eOHOro SKCHepHMEHTa,
coOuparb YCTAHOBKY M3 TMPEI0KEHHOro O00OpYyAOBaHUs, MPOBOJAMUTH OMNBIT M
(hopMyTHPOBATH BHIBOJIBI,

OCYILIECTBJISATH MPSAMBIE U KOCBEHHbIC U3MEPEHUs (PU3UUECKUX BETUUUH, TIPU
TOM BBIOMpPATh ONTUMAIbHBIN CHOCO0 M3MEPEHUs U MCIOIb30BaTh W3BECTHBHIC
METO/Ibl OLIEHKH MOTPELIHOCTEH U3MEPEHU,

MCCIIEIOBaTh  3aBUCMMOCTH  MeXAy  (PHU3MUEeCKMMM  BeJIMYMHAMU  C
MCIOJIb30BAHUEM TMPAMBIX M3MEPEHUN, NMPU HTOM KOHCTPYMPOBATh YCTAHOBKY,
(ukcupoBaTh pe3ysibTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYWH B
BHie TaObnuL ¥ rpadmKoB, JieiaTh BHIBOIbI 110 pe3yJibTaTaM UCCIIeI0BaHMS,

cobmonaTe npasuia 0e30MacHOro Tpyaa MpU NPOBEACHUM MCCIICI0BAHUNA B
pamkax y4ueOHOro HsKCrnepumMeHTa, Y4eOHO-MCCIea0BaTEeIbCKOM W MPOEKTHOM
JEATEIIBHOCTA C MCIOJIb30BAHMEM M3MEPHUTEIBHBIX YCTPOWCTB M J1abOPAaTOPHOIo
000pya0oBaHMS,

pelath pacyéTHbIE 3a7auyd C SABHO 3aJaHHOM (U3MYECKOW MOJENbIO,
MCTIONb3ysl (PU3MYECKUE 3aKOHBI M MIPUHLIMITEL, HA OCHOBE aHaJIn3a YCIIOBHS 33/1a4H
BBIOMPATh (PU3MUECKYIO MOJENb, BBIACHATh (PU3HUYECKUE BEJIMUUHBI U (DOPMYJIBI,
HEOOXoAUMBIE 71 €€ PEelICHHUs, MPOBOJAUTH PACu€Tbl U OLEHHUBATH PEATBHOCTH
MOJYYSHHOT 0 3HAUSHUS (PU3UUCCKOM BETTUUMHBI,

pemarh KaueCTBEHHbIE 3aa4UM: BbICTPAUBATH JIOTHUECKH HEMPOTUBOPEUUBYIO
LIEMOYKY PaCCyACHUM C ONMOPOM HA M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue ABICHUS;

UCIIOJIb30BaTh Npu  PEeLICHHUH yuyeOHbIX  3aja4 COBPEMEHHbIE
MH(OPMALIMOHHbBIE TEXHOJOTUM ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUH
M MpeACTaBIeHUs Y4eOHOM U Hay4HO-TONYJIAPHOW MH(OPMALIMKU, MOJyYEeHHOHW M3
Pa3IUYHBIX UCTOUHHUKOB, KPUTHUECKH aHATTM3UPOBAThH MOTyYaeMylo HHPOPMALIHUIO;

NPUBOAMTH MPUMEPDI BKJIaJAa POCCUHUCKUX M 3apyOIKHBIX YUEHBIX-(DU3UKOB B
pPa3BUTHE HAYKH, OOBICHEHUE TMPOLECCOB OKPYKAIOLUIET0O MHUPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTHH;

UCTOIBb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3HMKE B MOBCEAHEBHOM JKU3HU
Juist obecrieueHusi 6€30MacHOCTH MpU O0paleHUH ¢ NPUOOpPaMu U TEXHUYECKUMHU



YCTPOMCTBAMHU, 7151 COXPAHEHUS 370POBbS M COOMIOAEHUS HOPM HKOJIOIMUECKOTO
MOBEACHUSA B OKPYIKAIOLIEH Cpee;

paboTath B TpyNne C BBIMOJHEHHEM pPa3IMYHBIX COLMAIbHBIX POJICH,
IUIAHUPOBATh PAbOTy TPyMMbl, PALMOHAIBLHO PACMPELIsaTh OO0A3aHHOCTH H
MJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYALMsAX, aJIeKBaTHO OLECHUBAThH
BKJIAJl KQ)KA0I0 M3 YYACTHUKOB I'PYIIIbI B PEILIEHHE PAaCCMAaTPUBAEMOM MPOOIEMBbI.

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

J€MOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo (U3MKu B (OPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KApTUHBI MHpPAa, B Pa3BUTUH COBPEMEHHOW TEXHMKH M
TEXHOJIOTUH, B MPAKTHUYECKOW ACATEIBHOCTH JIIOACH, LIEJIOCTHOCTb U €AUHCTBO
(bu3HuecKoit KapTUHBI MUPA,

YUMUTHIBATH TPAHHULI MNPUMEHEHHS W3YYEHHBIX (DU3MUECKMX MOJENECH:
TOYEUYHbIN 3ICKTPUYECKUI 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 JICKTPOAMHAMMKH M KBAHTOBOW (DU3MKHM: JJIEKTPUYECKas MPOBOAMMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHMTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBUE
MArHuTOB, JJIEKTPOMAarHUTHasE WHAYKLMSA, JCHCTBUE MArHUTHOrO IO Ha
NMPOBOJAHUK C TOKOM M JIBWKYLUMHCS 3apsj, JIEKTPOMArHUTHbIE KOJIeOaHUS U
BOJIHBI, TMPAMOJIMHEHHOE PacrnpoOCTPAHEHHUE CBETA, OTPAKEHHUE, IPEIIOMIICHHE,
uHrepdeperuus, audpakuus W NOJSAPU3ALMS  CBETAa, JMCIEPCHs  CBETa,
dhoroanexrpuueckuii agdext (hotoaddekrt), cBeTOBOE NaBjICHUE, BOZHUKHOBEHHE
JUHENYaToro ChekTpa aroMa BOAOPOJA, €CTECTBEHHAas W HCKYCCTBEHHas

PaauOAKTUBHOCTD,
OMUCHIBATH W3YUEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUECKUE, MArHUTHBIC,
ONTHYECKHE,  IEKTPUUYECKYIO  MPOBOJAMMOCTb  pPa3jU4yHBIX  Cped) M|

3JIEKTPOMArHUTHBIE SABJIEHUS (IPOLECCHI), MCIOJb3ysl (U3NUYECKHE BEJIMYWHBI:
SJIEKTPUYECKHUIA 3apsijl, Cujla TOKa, SJEKTPUYECKOE HAIpPSKEHHUE, JICKTPHUECKOEe
COMPOTHUBJICHHE, PA3HOCTh MOTEHLMAIOB, JIEKTPOJABMIKYIIAs cuiia, paboTa ToKa,
MHYKLMST MArHUTHOro mnojid, cuia Amnepa, cwia JlopeHuia, WHAIYKTHBHOCTb
KATYIIKH, SHEPrus 3JIEKTPUUECKOTO W MArHWTHOTO TMOJIeH, MEPUOA M 4YacToTa
KonebaHuii B KojeOaTebHOM KOHTYpe, 3apsJ MW CHja TOKa B Mmpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KojeOaHuit, (OKYyCHOE pacCTOsHHE W
ONTHYECKAS CWJIA JIMH3bI, TIPU OMHCAHMM TPABUIBHO TPAKTOBATH (PU3HUECKHIA
CMBIC/T HMCIOJb3YEMBIX BEIUYMH, MX OO0O3HAYCHUS W EOWHUIBI, YKa3biBaTh
(opMyJibl, CBA3BIBAIOIIME JIAHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYUHAMM,



OMMUCBHIBATh M3YUYCHHBIC KBAHTOBBIE SBJACHWUS M MPOLECCH, HCMOIb3Ys
(usnueckue BETMUMHBI: CKOPOCTh 3JEKTPOMArHMTHBIX BOJIH, [UIMHA BOJHBI H
4acTOTa CBETA, YHEPTUs M UMITYJIbC (DOTOHA, MEPHOA MOaypacnana, SHEPrus CBA3M
aATOMHBIX S€P, NPHU ONMUCAHUU TPABMIBHO TPAKTOBATH (PU3UUECKUI CMBICI
MCIOJIb3YEMbIX BEJIMYMH, MX OO0O3HAYEHWsI M €AMHHULBI, YKa3biBaTh (HOpMyJibl,
CBSA3BIBAIOIIME JIAaHHYKO (DU3MYECKYIO BEJIMYMHY C JIPYTUMH BEJIUYHMHAMM,
BBIYMCIIATH 3HaYeHUE PU3NUYECKON BEIIMUNHBI,

aHaJIM3UPOBaTh (PU3MUYECKHE NPOLIECCHl U SBJICHHS, MUCIONB3Ys (PU3MYECKUE
3aKOHbBI M NMPHUHIMIBL: 3aKOoH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO W NMapallIeIbHOTO
COCAUHEHUsT MPOBOAHUKOB, 3akoH Jkoyna—JleHua, 3akOH 2J€KTPOMArHUTHOMN
MHIYKUMK, 3aKOH MPSAMOJIMHEHHOTO PacrlpOCTPAHEHUs CBETA, 3aKOHbI OTPaKEHUSI
CBETa, 3aKOHBI MPEJIOMJICHUs CBeTa, ypaBHeHue DitHmTeHa mana ¢orodddexra,
3aKOH COXPAHEHHWS JHEPrHH, 3aKOH COXPAHEHWs HMMIMYJIbCA, 3aKOH COXPaHEHHS
3JIEKTPUYECKOr0 3apsijia, 3aKOH COXPaHEHMsS MAcCOBOro 4Mcia, noctysnarsl bopa,
3aKOH PaJIMOAaKTHBHOIO Pacrajia, Mpu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYJIMPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BbIPAXKEHHWE W YCJIOBUA (rpaHMilbpl, 00JacTH)
NPUMEHUMOCTH,

ONpeaeNsaTh HaNpaBJIeHHEe BEKTOPa MHIYKIMHA MarHUTHOTO IOJIsi TPOBOHUKA
¢ TOKOM, cuiibl Amniepa u cwiibl JlopeHiia;

CTPOUTH M OMNUCHIBATH M300paKEHHE, CO3AaBACMOE TUIOCKMM 3EpKajoM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIEPUMEHTHI 10 HMCCICAOBAHMIO (PU3MUYECKUX SIBICHUH W
MPOLIECCOB C MCIOJBb30BAHUEM TMPAMBIX M KOCBEHHBIX HM3MEPEHHWH: IPU 3TOM
dbopmynupoBate mnpobOieMy/3amadyy M THNOTE3y Y4eOHOro AKCMEPUMEHTA,
cobuparh YCTAaHOBKY M3 MPEIONKEHHOTO OO0OPYIOBAaHHS, MPOBOJAMUTH OMBIT M
(hopmynupOBaTh BHIBOIBI,

OCYIIECTBIIATH MPSAMbBIE U KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIIMUMH, TIPH
3TOM BbIOMpATh ONTUMAIbHBIA CrOCOO M3MEPEHHMS M MCIOJIb30BAaTh H3BECTHBIC
METO/Ibl OLICHKU MOTrPEIIHOCTEH U3MEPEHMH,

UCCIIe/IOBaTh 3aBUCMMOCTH (PM3WYECKMX BEJIMYMH C HCIOJIb30BAHHEM
NpSAMBIX M3MEPEHHH: TNpPH STOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUpOBAThH
pe3yJbTaThl MOJIYYEHHON 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TaOIULl W
rpa(uKOB, AeaaTh BHIBOIbI MO PE3yIbTaTaM MCCIICIOBAHUA;

cobmoaaTe npasuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCICAOBAHUN B
pamMkax y4eOHOTrO SKCNEPUMEHTa, Y4eOHO-HCCIeAOBATEIbCKOW M TMPOESKTHOM
NEATEeIBHOCTH ¢ MCIMOJIb30BAHMEM M3MEPUTEIbHBIX YCTPOHCTB M 1a00OpaTOpHOTO
00opyaoBaHuA,

peliath pacyéTHBIC 3aJlaud ¢ SBHO 3aJaHHOW (U3UYECKONH MOMEIbIO,
UCTIONb3ys (PU3UYECKHE 3aKOHBI ¥ MIPUHLIMITBI, HA OCHOBE aHAJIW3a YCIIOBUS 3a/1auM



BBIOUPATh (PU3HUECKYIO MOJENb, BBIACATh (PU3HYECKUE BEIUUUHBI U (HOPMYJIBI,
HEOOXOAUMBIE Ui €€ pelIeHUs, MPOBOAUTh PACU€Thl U OLEHUBATH PEATbLHOCTH
MOJIYYEHHOT 0 3HAUEHUS (PU3UYECKOM BETUUMHBI,

pelarh KaueCTBEHHBIC 3aa4H; BHICTPAUBATH JIOTHUECKH HEMPOTHBOPECUUBYIO
LIEMOYKY PacCyJACHHH C ONMOpod Ha M3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU M
(buznueckue ABICHUS,

MCNONB30BaTh  MPU  pelleHud  y4eOHbIX  3a4a4  COBPEMEHHbIE
MHGOPMAILIMOHHBIE TEXHOJIOTUHU JUIS TMOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALH
W TpEeACTaBiIeHHUs Y4eOHOM M Hay4yHO-TONYJIAPHOW MH(OPMALIMK, TOJyYEeHHOW M3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIyYaemMyio uH(popmaimio;

OOBACHATH TPUHIUINBI JEHCTBUA MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuarh yCIOBUS UX O€30MACHOr0 MCMONIb30BAHUSA B MOBCEIHEBHON
KHU3HU,

MPUBOAMTH MPUMEPHI BKJIaJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, B OOBACHEHHME IPOLIECCOB OKPYKAIOLIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETHYECKHE 3HAHUS MO (PU3KMKE B IMOBCEAHEBHON >KM3HM
i obecneyeHus 6e30MacHOCTH NMpU O0palieHuH ¢ MpUOOpPaMHU U TEXHUYECKHUMHU
YCTPOMCTBAMHU, JUISl COXPAHEHHS 370POBbs U COOIOJECHUS HOPM IKOJIOIMYECKOro
MOBEACHUSA B OKPYIKAIOLIEH Cpee;

paboTaTte B TIpynne ¢ BBHIMOJHEHHEM PAa3IMYHbIX COLMAIBHBIX POJIEH,
IUJIaHUpoBaTh PabOTy Trpymnnbl, PalMOHAIBHO pacnpeaesaTh O0043aHHOCTH M
MJIAHUPOBATh J€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQXKAOTO M3 YYACTHUKOB IPYIIIbI B PEIICHUE PAaCCMATPUBAEMOM MPOOIEMBbI.



TEMATHYECKOE IVNIAHUPOBAHUE

10 KJIACC
Kosanyecrso yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TemMm unpposbie
Ne n/n . Kourpoabubie | TpakTuueckue D )
NporpaMmsI Bcero obpa3oBarejibHbIe
padoThI padoThI
pecypchi
Pasnen 1. PU3UKA U METO/IbI HAYYHOT'O INO3HAHUS
bubnuoreka [JOK
1.1 ) 2
M3MKA U METObl HAYYHOTO MO3HAHUSA 0 0 https://m.edsoo.ru/TEAIbET2
Hroro no pazneny 2
Paznen 2. MEXAHUKA
Bubnuoreka [IOK
2.1 K |
HreMatiia . ¢ https://m.edsoo.ru/7£41b£72
bubnnoreka [IOK
2;
2 Auramika 7 1 ! https://m.edsoo.ru/7{41bf72
bubnuoreka [IOK
) 1
2.3 3aKOHbI COXpaHeHHs] B MEXaHHKe 6 1 httos/m.edsoo.ru/Tf41bE72
Hroro no pazneny 18
Pasnen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH 9 1 1 bubnunorexa LIOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bubnuoreka [IOK
2 1 1 1
g QPR IS PRI i https://m.edsoo.ru/7#4 1b£72
33 ArperaTHbl€ COCTOSIHUSI BELlleCTBa. 5 0 0 bubnuorexa LIOK
' ®da3oBbie nepexoasl https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Pasnen 4. DJIEKTPO/IMHAMHUKA

Bubnunoreka [IOK
il i 10 https://m.edsoo.ru/7#4 1bf72
i [TocrosiuubIit anekTpuueckuii Tok. Tokn B 12 bubnuoreka LIOK
' Pa3MYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




11 KIIACC

KoauuecTso yacos DNIeKTPOHHDbIE
HaumenoBaHnue pas3aeioB H Tem undposbie
Ne n/n . Kontpoabupie | IIpakTnueckue (i )
NPOrpaMMbl Bcero ofpa3oBaTebHbIe
padoThbI patoTel
pecypchi
Pasnen 1. DJIEKTPOIMHAMUKA
L1 MaruauTHoe noJje. DieKTpoMarHuTHas 1 1 3 bubnuoreka ITOK
' HHJIYKLHS https://m.edsoo.ru/7f41¢97c
Hroro no pazaeny 11
Pasnen 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHuueckne U 31eKTPOMarHuTHbIE 9 i 0 bubmoreka ITOK
' konebaHus 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 - 1 : https://m.edsoo.ru/7f41¢97¢
Hroro no paszeny 24
Paznen 3. OCHOBBI CIIEIMAJILHOM TEOPUHN OTHOCHUTEJBHOCTH
31 OCHOBBI CrieLaIbHOM TEOPHH 4 1 0 bubnmnorexa LIOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7t41¢97¢
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3HKA
. Bbubanoreka LIOK
4.1 DneMeHTbl KBAHTOBOIT ONTHKH 6 0 0 httos://m.edsoo.ru/7f41c97c
4.2 CrtpoeHnue atoma 4 0 0 bubnuoreka LIOK




https://m.edsoo.ru/7f41¢97¢

4.3

ATOMHOE s1pO

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

Hrtoro no pazneny

15

Pa3pen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

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

Hroro no pasneny 7
Pa3nen 6. OGOBINAIOIIEE IOBTOPEHHUE

6.1 O6obuaroiiee nopropeHne +4 ﬁtﬁ?/??e;sgr(zllflfmwk
Hroro no pasneny 4
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 203213900564843355954824568531281433305066908431
Bnageney Tokapesa Eneda BukToposHa
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