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HOSACHUTEJ/IBHAS 3AITNCKA

IIporpamma 1o ¢uznke 6a30BOT0 YpOBHA Ha YPOBHE CpeaHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
TIOJIOKCHUN M TpeOOBaHUK K pe3yNbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOI MPOTpPaMMEl, IPEACTaBICHHBIX B
OI'0C COO, a takxe ¢ yuétoM (emeparbHON pabodeld MporpaMMbl BOCHUTAHWS U KOHLEHINH IPENoJaBaHUI
yaebHOTO Tpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoit Peneparuy, pearn3yrOIINX
OCHOBHBIE 00pa30BaTebHbIC NPOTPAMMBEL.

ConepxkaHue mporpammsl 1o (U3MKE HANPaBJICHO Ha (GOPMUPOBAaHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obyuatormuxcst 10—11 kmaccoB npu 00ydeHnn ux Gpu3uKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEITEIbHOCTHOTO
noaxoxna. Ilporpamma mo ¢usnke coorBercTByeT TpeboBaHmsM PI'OC COO Kk miIaHUPYEMBIM JHMYHOCTHBIM,
NpPEJMETHBIM U METaNpeJMETHBIM pe3ynbTaTaM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOJMMOCTh pPeaIn3alluu
MEXIPEIMETHBIX CBs3e (U3UKM C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC [IEJIN U3YUCHHS (PU3UKH HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus, IIIAHUPYEMbIE PE3YIIBTATHl OCBOCHHS
Kypca QHU3HUKH: TMIHOCTHBIE, METalPeIMETHEIC, IPEeAMETHBIC (Ha 6a30BOM yPOBHE).

IIporpamma 1o ¢pu3HKe BKIIOYALT:

® IUTAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (u3nku Ha 0a30BOM YpOBHE, B TOM UHCIE MPEAMETHBIE

Pe3yJIbTaTHI IO TOJaM O0yUCHHUS;

e cozepkaHue yueOHoro npeaMera «Pu3nuKa» 1Mo rogaM o0ydeHHs.

®duznka kak Hayka o Haubosee 0OLIMX 3aKOHAX IPUPO/IBL, BEICTYIAs B KAYECTBE yueOHOTo IpeIMeTa B HIKOJIE,
BHOCHT CYIICCTBEHHBIH BKJaJ B CHCTEMYy 3HaHMH 00 okpyxkatomem Mupe. lllkompHblid Kypc ¢u3ukn —
CHCTEMOOOPAa3yIOIUH JUIsl eCTEeCTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, IMOCKOJIbKY (DM3UUECKHE 3aKOHBI JIeKAT B
OCHOBE TMPOILIECCOB M SIBJICHHH, M3y4yaeMbIX XHMHUeEW, Ouonorued, (usmueckoil reorpadueid ¥ acTpoHOMHEH.
Hcnonb3oBaHKue M aKTHBHOE NPUMEHEHUE (DU3UUECKUX 3HAHMU ONpENeNsieT XapakTep M pa3BHTHE Pa3zHOOOpa3HBIX
TEXHOJIOTHH B cdepe SHEPTeTHKH, TPAHCIIOPTA, OCBOSHHUSA KOCMOCA, TOJyYEHHUs] HOBBIX MaTepUalioB C 3aJaHHBIMHU
CBOHCTBaMH M JApYyTrux. M3yueHne GU3HKY BHOCUT OCHOBHOM BKJIa/ B (GOPMHUPOBaHNE €CTECTBEHHO-HAYIHOW KapTHHBI
MHpa oOydaromuxcs, B (opMHpOBaHHE yMEHHWH MPUMEHSATh HAYYHBIH METOJ IO3HAHMS IIPU BBHINOJHEHHH HUMH
y4eOHBIX UCCIIEIOBaHMUIA.

B ocHOBY Kypca (pM3UKH AT YPOBHS CpeIHET0 00IIero o0pa3oBaHus IOJIOKEH Psii HACH, KOTOPBIC MOXHO
paccMarpuBaTh Kak MPHUHIMIIBL €TO TIOCTPOCHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUM ¢ HEl KypcC ABISIETCA JTOTMUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepual
U3 BCEX Pa3/ieNoB (PM3MKH, BKIOUAET KaK BOIPOCH! KJIIACCHYECKOMN, TaK U COBPEMEHHOM (DU3UKH.

Hoes eenepanusayuu. B cooTBEeTCTBMM ¢ HEW marepuai Kypca (HU3MKH OOBbEAMHEH BOKPYr (HM3MUECKUX
Teopuil. Benymum B Kypce siBisercs GpopMHpOBaHKE IPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanusanus HpeanojaraeT HCHOIb30BAHUE TyMaHUTapHOIO IIOTEHIMana
(u3MUEeCcKOil HayKH, OCMBICIICHUE CBSI3M PA3BUTHA (DM3UKH C Pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU M 3KOJIOTHYECKUMHU ITpoOIeMaMu.

Hoes npuxnaonou wnanpasnennocmu. Kypc ¢usnmkm mpeamonaraeT 3HAKOMCTBO C IIMPOKHM KPyrom
TEXHUYECKNX ¥ TEXHOJOTHUECKHUX MPWIIOKEHNH N3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sKxonocuzayuu peamu3yeTcsi TOCPEICTBOM BBEJICHUS JIIEMEHTOB COAEPXKAaHUS, ITOCBSAIMIEHHBIX
HKOJIOTHYECKUM IIpo0JIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PAa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a Takxke
obcyxieHust mpooIeM pallnOHATLHOTO MPUPOOIOIBE30BAHUS U IKOJIOTHIECKON 0€30MacHOCTH.

Crep)KHEBBIMH JIEMEHTaMU Kypca pHU3HMKY Ha YPOBHE CpeHEro o01ero oopa3oBaHus SBISIOTCS pU3NYEeCKUe
Teopun (HOPMHPOBAHUE TPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TEOPHHU, POJIH (yHIAMEHTAIbHBIX
3aKOHOB W MNPHUHOWUIIOB B COBPEMCHHBLIX MPEACTABJICHUAX O IMPUPOJAC, I'paHHUIAX MPUMEHHUMOCTU TeOpHﬁ, JUIA
OIMMCAaHUs €CTCCTBEHHO-HAYUYHBIX SIBIICHHUH U HpOHeCCOB).

CHCTEMHO-ICATENILHOCTHBIN TOAX0A B Kypce (M3MKM peanu3yercst MpexJie BCEro 3a CU€T OpraHU3alluy
9KCIIEPUMEHTAILHOM JesaTesibHOCTH oOydaromuxcs. (st 6a30Boro ypoBHs Kypca (HU3HKH — 3TO HCIIOJIb30BAaHHE
cucTeMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPHMEHTOB M JIa0OPATOPHBIX PadOT, KOTOpPBIE B NpOrpamMMe II0
¢u3rKe oOBETMHEHBI B OOIIMH CHHCOK YYEHMYECKHX INPAKTHUECKHX paboT. BhiieneHue B yka3aHHOM IepeyHe
J1a00paTOpHBIX PabOT, MPOBOJAMMBIX /ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU 0Opa3oBaTEIbHOTO
nporecca UCXOosl U3 0COOCHHOCTEH IUIAHMPOBAHMS U OCHAIleHWs kaOuHeTa ¢usuku. Ilpu sToM obecrieunBaercs
OBJIAZICHUC O6y‘la}OHII/IMI/IC5l YMEHUAMHU TPOBOJUTH KOCBCHHBIC H3MEPCHHUA, HCCICI0OBaHUA 3aBUCUMOCTEH
CI)H3H‘IGCKI/IX BEJIMYMH U TOCTAHOBKY OIIBITOB ITO MPOBEPKE MPEIIOKCHHBIX T'HIIOTE3.

Bonbiioe BHUMaHUE yIENIeTCs PELICHUIO pAaCYETHBIX U KaUECTBEHHBIX 3a1a4. IIpu aTom a1 pacuéTHbIX 3aa4
IIPUOPUTETOM ABJIAIOTCA 3aaadu C ABHO SaHaHHOﬁ (1)1/131/1qu1<01‘/'1 MOJECJIBIO, MO3BOJIAIOMINE MPUMCHATh NU3YYCHHBIC
3aKOHBI U 3aKOHOMCPHOCTH KaK M3 OOHOT'O pa3acia KypcCa, TaK U MHTCIrPUPYS 3HAHUA U3 PA3HBIX Pa3aCiIOB. I[.]'If{
KaueCTBEHHBIX 3a7iad NPHOPUTETOM SIBJISAIOTCS 3a/JaHMs HAa OOBSCHEHWE NPOTEKaHUs (U3MYECKUX SBICHUH |
MPOLIECCOB B OKPY)KAIOWIEH >KM3HHM, TpeOylomue BbIOOpa (HU3MYECKOW MOAEIHM JUISi CHTYallud HPaKTHKO-
OPHEHTHPOBAHHOT'O XapakTepa.



B cootBerctBun ¢ TpeboBanmamMu ®I'OC COO k MarepHabHO-TEXHUYECKOMY OOECIeUeHHI0 Y4eOHOTO
mporecca 6a30BbIl YPOBEHb Kypca (PM3HKHU Ha YPOBHE CPEIHET0 00IIEero 00pa30BaHUs TOJDKEH U3YIaThCS B YCIOBHUSIX
NpeIMETHOTO KabuHeTa (U3MKH WM B YCIOBHSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO
mukna. B kaburaeTe Gu3uku JOKHO OBITH HEOOXOIIMOE Ta00opaTopHOE 000PYAOBAHIE AJIS BEIIOHEHHS YKa3aHHBIX
B IIporpamMMe 1o (u3MKe yIeHHISCKUX MPAKTHYSCKUX PaboT M AEMOHCTPALIOHHOE 000pyI0BaHHE.
JeMoHcTpamionHOe  00opyzmoBaHHE (GOpMHpYeTCs B COOTBETCTBHHM C IPHHIUIIOM MHHUMAJIBHOM
JIOCTaTOYHOCTH M 00eCreunBaeT MOCTaHOBKY IEPEYHCIICHHBIX B IIpOrpaMMe 1o (M3HKe KIIOYEBBIX JEMOHCTpanil
JUISL MCCIIEIOBaHUsS HW3y4YaeMbIX SBICHHH M TPOLECCOB, SMIHMPHYECKUX M (YHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHHUYECKUX IPUMEHEHHUH.
JlabopaTopHoe 00opyaOBaHUE AJIsl YIEHHYECKHUX IPAKTHYECKUX padoT GopMupyeTcs B BHIE TEMAaTHYECKUX
KOMIUIEKTOB M 0OecIieunBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX oOydarommxcs. TemaTHueckue KOMILIEKTHI
71a00paToOpHOro 00OPYNOBaHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX U
UQPOBBIX IPHOOPOB, a TAK)KE KOMIBIOTEPHBIX N3MEPUTEIHHBIX CICTEM B BHJIE MU(POBHIX JTaOOpaTOPHIA.
OCHOBHBIMH HEJSIMH W3ydeHUs (U3UKH B 00IIEeM 00pa30BaHUH SIBIISTIOTCS:
e (opmupoBaHHEe HHTEpECAa U CTPEMIICHUS 00YYaIOIUXCS K HAyYHOMY U3y4YEHHIO PUPOABL, Pa3BUTHE HX
MHTEJUICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

e pa3BHTHC NPEICTaBICHUA O HAyYHOM METOAe MO3HAaHMA M (OPMHPOBAHHE HCCIIEIOBATENHCKOTO
OTHOIICHHS K OKPY’KaIOIIM SIBJICHHSIM;

e (opMupoBaHHE HAayYHOTO MHPOBO33PCHHS KaK pe3yabTaTa HM3YYCHHS OCHOB CTPOCHHS MATCPUU U
(yHIaMEHTABHBIX 3aKOHOB (DM3HUKH;

e (opMmupoBaHre yMeHHI OOBSICHATH SBICHHS C HCIONBb30BaHHEM (HU3UYCCKUX 3HAHUA M HAYIHBIX
JIOKa3aTeNbCTB;

e  (opMHpOBaHHUE NPEJCTABICHUH O POJIH (HU3MKU JUIS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JocTikeHne 3TUX 1eseil 00ecreunBaeTcs pelieHHeM CISIYIONINX 3a1a4 B IPoLecce H3Y4eHUs Kypca PU3NKH
Ha YpOBHE CpeIHEro oomero oopa3oBaHus:

e  npuOOpEeTeHHUE CHCTEMbI 3HAHUH 00 00INX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIFOYAs

MEXaHHKY, MOJICKYJLIPHYIO (DH3HKY, JICKTPOIUHAMUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI aCTPO(HU3HKY;
e (opMupoBaHHe YMEHHI NPUMEHSITh TEOPETHUYCCKUE 3HAHUS JI1 OOBACHCHUS (PU3HUUCCKUX SIBJICHUHN B
[IPUPOJE U IS IPUHATUSA IPAKTUUECKUX PELICHUH B IOBCEIHEBHOM JKU3HY;

e OCBOGHHME CIOCOOOB pEIICHHsS pa3IMuHBIX 3aJad C SBHO 3aJaHHON (M3MYECKOH MOJelNblo, 3aad,
MOAPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/IaHNe (PU3UUECKON MOJIEITH, aJISKBATHOW YCIIOBUSIM 33JIa4H;

o IIOHUMAHUEC q)I/ISI/I’-IeCKI/IX OCHOB ¥ IPUHIUIIOB ﬂeﬁCTBHH TEXHHUYCCKUX yCTpOﬁCTB U TEXHOJIOTMYECKUX
MPOLIECCOB, UX BIHUSIHUS HA OKPYKAIOLIYIO CPELY;

®  OBJIAJICHHE METOJaMH CaMOCTOSTEIBFHOTO IUIAHWPOBaHMS W HPOBEICHUS (PU3HYECKUX IKCIICPUMEHTOB,

aHAJIM3a ¥ UHTEPIPETALH HHOOPMALMH, ONIpeeTICHHS JOCTOBEPHOCTH MMOJIYYSHHOTO Pe3ybTaTa;

e  CO3JaHME YCIOBHM JUIs pa3BUTHS YMEHHUI IPOSKTHO-MCCIEOBATEIbCKOM, TBOPYECKOH ACATEIbHOCTH.

Ha uzyuenne ¢usuku (60a30BBIi YpOBeHB) HAa YPOBHE cpeqHEro oomero oopa3oBanus oTBoguTcs 136 dacos:
B 10 kmacce — 68 yacoB (2 yaca B Hejeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIGIIO).

[Ipennaraemblii B mporpamme 1o (H3MKe MepedyeHb J1adOpaTOPHBIX M IPAKTUYECKUX paboOT sBIsETCS
PEKOMEHI0BaHHbBIM, YUUTEIb JIeJIaeT BBIOOD ITPOBEICHUS JIA0OPATOPHBIX pabOT ¥ ONBITOB C Y4ETOM MHMBUAYaIbHBIX
0COOEHHOCTEH 00yJarOIINXCS.



COJEP KAHUE OBYUYEHUS

10 KJIIACC

Pasnen 1. Pu3uka U MeTOAbI HAYYHOI'O NIO3HAHUS

OmsuKa — HayKa o npupojae. Haydarpie MeTobI HO3HAHUS OKpY’Karommero Mupa. Pomb skcriepuMeHTa 1 TeOpui
B IPOIIECCE MO3HAHMS MPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (GU3NIESCKUX SIBICHUN U mporeccoB. Hayunpie runote3sl. Ou3ndeckue 3aKOHBI U TCOPHH.
I'panuibl npuMeHUMOCTH QU3NICCKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSL.

Pone u Mecto ¢u3uku B (QOPMHPOBAHMHM COBPEMCHHON HAyYHONH KapTHHBI MHpa, B IPAKTUYECKOM
NIeSITCILHOCTH JIFOJCH.

JHemoncmpayuu

AHaoroBrIe 1 MUPPOBBIE H3MEPUTEIBHBIC TPUOOPHI, KOMIBIOTEPHBIE TaTIHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ApmkeHne. OTHOCHTENEHOCTh MEXaHHYeCKOTo ABmKeHns. CuicreMa oTcuéTa. TpaekTopus.

ITepemerenue, CKOPOCTH (CPEeqHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHNE MaTepHaIbHON TOUKH, X
MPOEKIMH Ha OCH CHUCTeMBI koopauHat. ClojkeHue NepeMeIeH!i U CIIoKeHHe CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPCHHOE MPSMOJMHEHHOE [BWKeHHE. ['paduku 3aBUCHMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS, yTH U TIIepeMEIICHUs MaTepUalbHOM TOUKH OT BPEMEHH.

CBoOonHOoe majieHne. Y CKopeHne cBOOOIHOTO MaCHUS.

KpuBonuneiinoe npmxkeHue. JBmkKeHHEe MATepUAIBHON TOYKHU MO OKPYKHOCTH C TOCTOSHHOHN MO MOJIYIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAas ckopocth. [lepmom m gactota obOpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHuyeckue ycTpoiicTBa M MPAKTUUECKOE MPUMEHEHME: CHHIOMETp, IBMKEHHE CHApsAIOB, LETMHBIE U
peMEHHBIE TIEpEaayu.

Jemoncmpayuu

Mopgene cucteMbl OTCUETa, WITKOCTPALs KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHKEHUSI.

[TpeoOpa3oBaHue IBUKEHHH C HCIIOIb30BAaHUEM MPOCTHIX MEXaHNU3MOB.

ITanenue Ten B BO3IyXe U B Pa3peKeHHOM IPOCTPAHCTBE.

HaGmonenue aBrxeHust Tena, OpOIIEHHOTO 0/ YIJIOM K TOPU30HTY U FTOPU30HTAIBHO.

H3mepeHune yckopeHus: CBOOOTHOTO MaIeHHUSI.

HamnpaBneHnue ckopocTy IpHu IBHKESHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yuyeHne HepaBHOMEPHOTO JIBUXKEHUSI C LEbIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY IMYTAMH, NPOWIEHHBIMU TEJIOM 3a IOCIENOBAaTEIbHbIE paBHBIC
MIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHHUM C HAYaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

W3yuyenue nBHKEHUS MIApUKa B BI3KOM XKHUIKOCTH.

W3ydenune qBMKEeHUS Teia, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuka

ITpunuun otHocutensHocTy [Nanunes. Ilepselii 3akoH HetoToHa. IHEpIMabHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuit. Bropoii 3akoH HeloToHa 171 MaTepuaibHOM Touku. TpeTuii
3akoH HpI0TOHA 11 MaTepHaIbHBIX TOYEK.

3axoH BceMUpHOTo TAroTeHus. Cuia TsxecTd. [lepBast KocMuuecKasi CKOPOCTb.

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

Tpenue. Bumpl TpeHus (mokosi, ckonbxeHws, kadeHus). Cuma tpenusa. Cyxoe TpeHume. Cuia TpeHUsS
CKOJIBKEHUS U cHia TpeHus mokos. KoadummenT Tperns. Cuiia CONpOTUBICHUS TIPH IBMKCHUH Tella B KHUIKOCTH
WM rase.

[NocTynarensHoe 1 BpamarebHOE JIBH)KEHNE a0COIIOTHO TBEPAOTO TeJa.

MOMEHT cuiIbl OTHOCUTENBHO OCH BpaleHus. [1nedo cumibl. Y ciioBus paBHOBECHS TBEPOrO Tela.

Texunueckue YCTpOﬁCTBa U TPAKTUYCCKOC TMPUMCEHCHHC: MNOAUIMITHUKH, JABUIKCHHUC HCKYCCTBECHHBLIX
CITYTHHUKOB.

Jlemoncmpayuu

SIBnenue nHepuUu.

CpaBHeHHE Macc B3aUMO/JICHCTBYIOIINX TEJI.

Bropoii 3akon Herorona.

M3mepenue cuil.

CrnoxxeHue CHIlL.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Je(hOopMaIvu.

Heecomocts. Bec Tena npu yckOpeHHOM MOABEME U MMaJJCHUH.



CpaBHEHHUE CHIT TPEHUSI TOKOSI, KAUEHHS M CKOJIBKCHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS!.

Yuenuuecxuii sxcnepumenm, nabopamopusie pabomoi

W3ydenune qBmkeHUs OpyCKa 10 HAKJIOHHON TIOCKOCTH.

HccnenoBaHne 3aBHCHMOCTH CHJI YNPYTOCTH, BO3HHKAIOUIMX B IIPYKHHE M PE3MHOBOM 0O0pasie, OT HX
nedopMarnum.

HccnenoBanue ycinoBuit paBHOBECHS TBEPAOTO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akonsl coxpanenus ¢ Mexanuxe

MMmnynsc MaTepuanbHOW TOUYKM (Tena), CUCTEMBl MaTe€pHaJbHBIX TOYEeK. VIMIyIbC CHIBI U H3MEHEHUE
UMITyJbca Tela. 3aKOH COXPAHEHUs UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaboTa crinbl. MOITHOCTE CHIIBL.

Kunernueckas sHeprust MaTepuaabHOi Touku. TeopeMa 00 H3MEHEHUN KUHETUYECKOI SHepruu.

[otenmmaneHas sHeprus. [loTeHnmansHas YHEPTUS yupyro aeGopMupoBaHHOHN MpyKuHBL [loTeHIIMaNIBHAS
SHEprus Tela BOJIM3H MOBEPXHOCTH 3EMITH.

[loTreHnmanbHple ¥ HEMOTCHIUANbHBIE CHIBL. CBs3b Pa0OOTHl HETMOTEHIMAIBHBIX CHI C H3MEHEHHEM
MEXaHWYECKON SHEPTUH CUCTEMBI Tell. 3aKOH COXPaHEHH MEXaHUUECKOH SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHSI.

TexHUUeCKHe yCTPONCTBA U MPAKTHYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPY>KUHHBIN IUCTOJET, IBUKECHUE
paxer.

JHemoncmpayuu

3aK0H COXpaHEHUs UMITYJIbCa.

PeaxTuBHOE NBUKEHUE.

Ilepexox moTeHIMAIBHOM SHEPTUH B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

WzyueHne abcoIOTHO HEYIIPYTOTO yiapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MAsSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHWYECKOW 3HEPIUH Teja Ha MPUMEPE PaCTSKCHUS
PE3UHOBOTO KIyTa.

Pasnea 3. MoJsekyasipaasi pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOPUHM M UX OIBITHOE 00OCHOBaHHE. bpoyHOBCKOe
nBwkenue. Jnbdysus. Xapakrep OBIKEHUS M B3aUMOJCIHCTBUS YacTHIl BellecTBa. MoJEIM CTPOSHHsI Ta3os,
JKUJIKOCTEH U TBEPIBIX TeT U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJeei. Macca i pa3Mepbl MOJICKYIL.
KonmuecTtBo Bemectsa. [locTostHaass ABoraipo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH HJECAbHOIO rasa.
AbGcomroTHas TeMIiepaTypa Kak Mepa cpeJHell KMHEeTHYeCKOHW 3HEprHH TEINIOBOTO ABMKEHHS 4acTHIl rasa. lllkama
temreparyp KenbBuna. ['a3oBble 3akoHbl. Y paBHeHue MenzaeneeBa—Knaneiipona. 3akon Jansrona. M3onpoueccsl B
U/IeaJIbHOM T'a3e C IOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe nmpencTaBIeHHE N30MPOIECCOB: H30TEPMA,
n30xopa, nzobapa.

TexHn4eckue ycTpoHCTBa M MPAaKTHIECKOE IPUMEHEHHE: TEpMOMETp, OapoMeTp.

JHemoncmpayuu

OnbIThl, JIOKa3bIBAIOIIME JUCKPETHOE CTpPOEHHME BellecTBa, (oTorpaduu MOJIEKYJ OpraHHYeCcKHX
COEIMHEHUN.

OnbiThl 0 1U(PY3UH KUAKOCTEH U ra3oB.

Mopenb OpOYHOBCKOTO JIBHYKCHUSI.

Mopgens onbita Ll TepHa.

OnbITHI, TOKa3bIBAIOUINE CYNIECTBOBAHNE MEXKMOIEKYISIPHOIO B3aUMOJEHCTBUSL.

Mogens, HIUTIOCTPUPYIOIIas IPUPOAY JaBJICHUS raza Ha CTEHKH COCy/a.

OnbITH, HIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UACAIBHOIO ra3a, H30IPOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

Omnpenenenne Macchl BO3yXa B KJIaCCHOM KOMHATE€ Ha OCHOBE M3MEpEHHMH 00bEMa KOMHATHI, TaBICHUS U
TEMIIEPATYPHI BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXTy TapaMeTpaMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmomuHaMu4eckass cUCTeMa. BHYTpeHHsSSI SHEprus TEePMOAMHAMHYECKOW CHCTEMBI M CHOCOOBI €&
n3MeHeHns. KommdgecTBo TemnoTel M paboTa. BHYTpeHHSAS »HEpPrusi OJHOATOMHOTO HAEATBHOTO Tas3a. Buis
TEIUTOTIepeIaun: TETJIONPOBOTHOCT, KOHBEKIIWSA, H3IydeHHE. YIenbHas TeIIoéMKOCTh BemiecTBa. KommuectBo
TEIUIOTHI IIPH TEIIoNepeaaye.

[TonsiTne 00 agmabatHoM mporecce. IlepBBIii 3aKOH TEepMOIMHAMMKU. IIpyMEHEHHe IepBOro 3aKoHA
TEepMOJMHAMUKH K n3orpoueccaM. [ pagudeckas nHTeppeTanus padoThI rasa.



BTropoii 3akoH TepMoanHaMuk. HeoOpaTUMOCTE TPOIIECCOB B IPUPOJIE.

TerutoBbie MarmmHbl. [IpUHIMITEI JEHCTBUS TEIUIOBBIX MammmH. [IpeoOpa3oBaHUS SHEPTHU B TEIUIOBBIX
MammHaX. Koa¢dumnuent noxesnoro aeficteus teroBoit MamuHbl. [{ukn Kaprao u ero xoadduimerT moaesHoro
JeHCTBUSA. DKOJOTHYECKUE TTPOOIEMBI TEIUIOOHEPTETHKH.

TexHmueckue ycTpoiicTBa W TpPaKTHUECKOE NPHUMEHEHHE: JBHTATElIh BHYTPEHHETO CTOpaHHs, OBITOBOI
XOJIOAWIHHUK, KOHIUITHOHED.

JHemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEPTUH Tella TP COBEPIICHUU PAOOTHI: BBUICT MPOOKH 13 OYTHUIKH MO ICHCTBUEM
C)KaToro BO3/yXa, HarpeBaHue dpupa B JATYHHOH TpyOKe myTéM TpeHuUs (BUICOIEMOHCTPAIHS).

M3MmeHeHre BHYTPEHHEH SHEPTHHU (TeMIepaTyphl) Tella MPH TeILonepeaye.

OnbIT M0 aqabaTHOMY PACIIMPEHUIO BO3IyXa (OMBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTeNIsl BHYTPCHHETO CTOPAHUS, PCAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

M3mepenue yenbHON TeMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

ITapooOpa3zoBanme M KoHAeHcanus. VcmapeHwe u KumeHHe. AOCONIOTHAs W OTHOCUTENbHAs BIAKHOCTH
BO3Ayxa. HacwlmeHHBIH map. YembHas TEIUIoTa MapooOpa3oBaHUs. 3aBHUCHMOCTh TEMIEpPATypbl KHUIIEHHUS OT
JTaBIICHUSI.

Teépmoe Teno. Kpucrammudeckue u amMopQHbie Tesa. AHH30TPOIUS CBOHCTB KpHCTawioB. JKumakue
kpuctaiisl. CoBpeMeHHble MaTepuanbl. llnaBneHWe © KpuUCTaIM3alusi. YJelbHas TeIuioTa TUIaBICHUS.
CyOnumarusi.

YpaBHEHHUE TEIUIOBOTO OajaHca.

TexHuyeckue yCTpOWCTBa U MPAKTUUECKOE MPHUMEHEHHE: THUTPOMETP M IICHUXPOMETp, KaJopUMETp,
TEXHOJIOTHH MOJTYICHUSI COBPEMEHHBIX MaTepHAJIOB, B TOM YHCIIC HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1APOB.

Kurrenne npu nOHMKEHHOM JaBJICHAN.

Crioco0b1 H3MEpeHHUs BIaXHOCTH.

HabmoneHne HarpeBaHUs U TUIABJICHUS KPUCTAJUIMIECKOTO BEIIECTBA.

JleMoHCTpanus KprucTasiosB.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomol

N3mepenune oTHOCUTENHHON BIQXKHOCTH BO31IyXa.

Pa3nen 4. DiiekTpoanHaAMHUKA

Tema 1. Inekmpocmamuka

OnexTpu3anys Ten. DIeKTpudeckuii 3apan. J[Ba Buaa 31eKTpUIecKux 3apsioB. [IpoBOHUKY, ANIIEKTPUKH U
MOJYTIPOBOJHHAKHU. 3aKOH COXPaHEHHS 3JIEKTPUIECKOTO 3apsia.

BzaumoneiictBue 3apsinoB. 3akoH Kynona. TodeuHblil 3neKTpUdecKUi 3apsil. DJIEKTPUYECKOE IMOJIE.
HanpsoxkéarocTts anektpudeckoro moitst. [IpuHIMN cyneprno3unun seKTpudeckux nojed. JIMHuM HanpspkEHHOCTH
3JEKTPUUECKOTO MOJI.

Pa6ota cun anexrpocTtariyeckoro mnois. [lorennuman. PazHocts norennmanos. IIpoBOTHUKY U JUIIEKTPUKH
B DJIEKTPOCTATHUECKOM ToJie. J{nanekTpuyeckas IpOHUIIaeMOCTb.

OnexTpoéMkocTh. KoHmeHcaTtop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEPrus 3apspKeHHOTO
KOHJIeHCaTopa.

TexHHUecKue yCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHE: 3IIEKTPOCKOII, 3IEKTPOMETP, dIEKTPOCTaTHIeCKas
3aIUTa, 3a3€MJICHHE MIEKTPOIPHUOOPOB, KOHACHCATOP, KOIMMPOBAIBHBIN anmapar, CTpyHHBINH IpUHTED.

Jlemoncmpayuu

YeTpoHCcTBO U MPUHLIMIT JEHUCTBUSI SJIEKTPOMETPA.

B3anmozelicTBrue Ha3IEKTPU30BaHHBIX TEIl.

DJIeKTPUYECKOE T0JIe 3apPSKEHHBIX TeJl.

[TpoBOAHUKH B 3JIEKTPOCTATHYECKOM TOJIE.

DnekTpocraTnyecKas 3aIunTa.

JIM3IEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBHCHUMOCTH ANIEKTPOEMKOCTH IIIIOCKOTO KOHJIEHCATOpa OT IUIONIAAN IUIACTHH, PACCTOSHUS MEXy HUMH H
JRIICKTPUIECKON MTPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJEHCATOPa.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanunwit 3nekmpuyeckuii mox. Toku ¢ paziuunpix cpeoax

DNEeKTpUUECKU TOK. YCJIOBUSI CYILIECTBOBAaHHUS JJIEKTpUueckoro Toka. Mcrounuku Toka. Cuna Toka.
ITocTOSTHHBIN TOK.



Hampsoxerne. 3akon Oma 115 ydacTKa IeTIH.

OJeKTpUYecKoe COMPOTUBIICHHE. Y IENbHOE CONMPOTHBIEHHE BenecTBa. [locaenoBaTensHoe, mapauiensHoe,
CMEIIaHHOE COCANHEHNE TPOBOIHUKOB.

Pabora snexrpuaeckoro Toka. 3akoH xoyns—JIleHa. MOITHOCT AJIEKTPHYIECKOTO TOKA.

ONeKTPOBIKYIIAas CHWJIa M BHYTPCHHEE CONPOTHBICHHWE HCTOYHMKA TOKa. 3akoH OMa Ui MOJNHON
(3amMKHYTOM) 371eKTpHUecKoii Iienn. KopoTkoe 3aMbIkaHue.

OneKTpOoHHas MPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.
CBepXIIpOBOIUMOCTb.

OnexTpuueckuil Tok B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyUKOB.

ITonmynpoBoanuku. CoGCTBEHHAs U MPUMECHAs! IPOBOAUMOCTD MOIYIMPOBOAHIKOB. CBOIiCTBa P—N-niepexosa.
[TosrynpoBoAHUKOBEIE TPHOOPHI.

OnexkTpuuecKkuil TOK B pacTBOpax M pacIulaBaX 3JIEKTPOJIUTOB. OJIEKTPOJIUTHUECKAas JUCCOIMALUS.
DNEeKTPOIH3.

OnexTpudeckuii TOK B razax. CaMOCTOATENBHBIN 1 HECAMOCTOSTENBHEIHN pa3psn. Momaus. [Tnazma.

TexHnYecKre yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT, HCTOYHUKHU TOKa,
3JIEKTPOHArpeBaTeIbHbBIE TPHOOPHI, 3IEKTPOOCBETUTEIbHBIE NPHOOPHI, TEPMOMETP CONPOTHBICHUS, BaKyyMHBIH
JIVOJI, TEPMHCTOPBI X (POTOPE3UCTOPHI, MOTYHNPOBOIHIKOBBIN MO, TaIbBAHUKA.

Lemoncmpayuu

I/I3MepeHMe CHJIbI TOKAa U HAIIPSAXKCHUA.

3aBHCUMOCTE COIMPOTUBJICHUA HUIMHAPUICCKUX NPOBOJHUKOB OT AJIMHBI, IJIOMAAN MOTICPEYHOTO CEYECHUA U
MaTepHaia.

CMeraHHOE COeAMHEHHE POBOJHUKOB.

IIpsiMoe m3MepeHne MeKTpoaABHKYIIEH cuiabl. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO JIEMEHTAa U OIEHKa
BHYTPEHHETO COIPOTHBIICHHS.

3aBUCHMOCTH COIPOTUBIICHHS METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTD BO3AyXa.

OnHOCTOPOHHSIS IPOBOANMOCTD ANOA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi

M3yueHne cMEIaHHOTO COeTUHEHUS PEe3UCTOPOB.

I/I3MepeHMe SHeKTpO}IBH)KyH_[eﬁ CHJIbI UICTOYHHKA TOKA U €0 BHYTPCHHETO COIMMPOTUBJICHUS.

Habnromenue snektponmsa.

MesknpeaMeTHbIE CBSI3H

W3yuenune kypca ¢usukua 0a3oBoro ypoBHs B 10 Kigacce OCYIIECTBISCTCS C yYETOM COICPKATEIBHBIX
MEXKIPEAMETHBIX CBSI3EH C KypCaMu MaTEMaTUKHU, 6I/IOHOFI/II/I, XUMHUH, reorpa(bm/l U TEXHOJIOTHUHU.

Mesicnpeomemnule nonsimusi, CBA3aHHBIE C W3y4EHHEM METOZOB HAYYHOTO IO3HAHUS: SBJICHHE, HAYYHBINA
(axT, rumoresa, Gu3NUEcKas BEJUUMHA, 3aKOH, TEOpHs, HAOJIOIEHHWE, SKCIEPUMEHT, MOJAEIHPOBAHUE, MOJEIb,
M3MEpEHHE.

Mamemamuxa: pelieHUe CUCTEMBbl YpaBHEHWH, MMHEHHas QyHKOMs, mapadosa, rumepOona, ux rpaduxku u
CBOHMCTBA, TPUTOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPHI M MX IPOEKIMN HA OCH KOOPJHMHAT, CIIOKEHHE BEKTOPOB.

Buonozus: MmexaHnueckoe IBMXKEHUE B )KUBOU npupoae, nuddysus, ocMoc, TernooOMeH XUBbIX OpraHu3MOB
(BUIBI TETIIIONIEpEAYH, TEIUIOBOE PAaBHOBECHE), TICKTPHUUECKHUE SIBICHUS B )KMBOI MPHUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEI[ECTBA, MOJISIpHAs Macca,
TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, KUJIKOCTEM M Ta30B, JIEKTPUUECKHE CBOICTBA METAJIOB, 3JIEKTPOJIUTHYECKAs
JIICCOIIMAITHS, TaIbBAaHUKA.

Teozpagpus: BNaXXHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHWE MABWKEHHH C WCIOJIb30BAHMEM MEXAaHU3MOB, Y4YET TPEHHS B TEXHHKE,
MOAIIMITHUKH, MCIIOJIb30BaHNE 3aKOHA COXPAHEHHUs] MMITYyJIbca B TEXHHKE (pakeTa, BOZOMET M JIpyTHe), IBUraTeib
BHYTPEHHETO CropaHus, TapoBass TypOWHa, OBITOBOM XOJIOJWJIBHUK, KOHIWIIMOHED, TEXHOJIOTHH IIOJIyYEeHUS
COBPEMCHHBIX MaTE€pHUAJIOB, B TOM 4YHCJIE HAaHOMATEPHAIOB, W HAaHOTEXHOJIOT'MH, JJIEKTpPOCTaTHYeCcKas 3alluTa,
3a3eMJICHHE  3JIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIH  TIPUHTEP,  JJIEKTPOHArpeBaTelbHbBIE  IPHOOPEI,
3IIEKTPOOCBETUTEIBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DiekTpoanHaMuKa
Tema 3. Maznummnoe none. InNeKmMpPOMAZHUMHAA UHOYKUUSA
ITocTosiHHbIE MarHuThl. B3anMopelicTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe mnoJjie. BeKTop MarHuTHOM
uHAYKUuY. [IpuHIKD Cynepno3uLMU MarHUTHBIX NoJiel. JIMHUY MarHUTHON UHIyKUWHU. KapTuHa TMHUI MarHUTHON
WHAYKLHHU T0JI TOCTOSIHHBIX MarHuTOB.



MarauTHOE 1oJie MPOBOAHUKA ¢ TOKOM. KapTuHa nuHMHA MHIYKIMM MarHUTHOTO IOJS [UIMHHOTO HPSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJBLEBOTO IPOBOJHMKA, KaTymkw ¢ TokoM. OmbiT Opcrema. Bsammopeiictsne
MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyIb U HallPaBJICHHE.

Cuna Jlopenna, e€ MOIysp U HampaBieHHe. J|BIkeHHEe 3apsDKEHHON YacTHIBI B OJHOPOJHOM MarHUTHOM
nosie. Pabota cmter JlopeHta.

SIBneHue aneKTpoMarHUTHOM MHAYKIUU. II0TOK BEeKTOpa MarHUTHOM MHAYKLIMHU. DIEKTPOABIDKYIIAs CHIA
UHAYKIMY. 3aKOH IeKTPOMarHuTHoM nuaykuuu @apazes.

BuxpeBoe »nexTpudeckoe mojie. OJIEKTPOABMXKYIIAas CHUIAa HHIYKIMH B IPOBOJHMKE, JBHXKYILEMCS
MOCTYNAaTeIbHO B OJHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

MHayKTUBHOCTB. fIBICHHE CAMOMHIYKIIMU. DIIEKTPOABIKYIIAsl CHUJIa CAMOMHIYKIIHH.

OHeprusi MAarHUTHOTO TI0JIS KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TIOJIE.

TexHndeckue yCTPOWCTBA M NPAKTHIECKOE NPHMEHECHHE: IOCTOSHHBIC MAarHUTHIL, 3JIEKTPOMArHUTBHI,
3NIEKTPOJBHUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHL], HHIYKIMOHHAS I1€Yb.

Lemoncmpayuu

OmnsIT DpcTena.

OTKIIOHCHHE QJICKTPOHHOTI'O ITyYKa MarHUTHBIM ITOJIEM.

JInaun WHAYKOWU MariHuTHOT'O MOJIA.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JHetictBue cuibl JIopeHla Ha MOHBI AIEKTPOJIUTA.

SIBIeHNE 3MEKTPOMAarHUTHOW MHAYKIIHH.

IIpaBuno Jlenua.

3aBUCHMOCTD ANIEKTPOABIKYILEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHMSI MAaTHUTHOTO ITOTOKA.

SIBeHME CaMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

W3yueHne MarHUTHOTO TTOJIS KATYIIKHA C TOKOM.

HccnenoBanue AeHCTBHS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON UHAYKIIVH.

Pazgen S. Kosie6aHust 1 BOJIHbBI

Tema 1. Mexanuueckue u 371eKmpoMazHumHble KO€0AHUA

Konebartenbnas cuctema. CB0oOOIHBIE MexaHWdeckue KoyiebaHus. ['apmonmueckune konebanus. Ilepuon,
gacTtoTa, aMIumTyga W (aza xoneOanwmid. [IpyXWHHBIH MasATHHUK. MareMaTHYecKWid MAasTHHK. YpaBHCHHE
rapMOHHMYECKHX KojeOanuil. [IpeBpalienne sHEpriuy IpH rapMOHUYECKUX KOJIEOaHUSIX.

KonebaTenbHblit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUs B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorust MexJy MEXaHHUECKHMH U 3JIEKTPOMAarHUTHBIME KosieOanusmu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HJCaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaommx KojeOaHMsAX. BbIHyXIeHHbIE MexaHW4Yeckue KoieOanus. Peszonanc.
BrIHyX/1eHHBIE 3I€KTPOMarHUTHBIE KOIeOaHHs.

Ilepemennsiii Tok. CHHycOUTaNbHBIN MEepeMeHHBIH TOK. MOITHOCTh NEPEMEHHOT0 TOKa. AMIUIMTYJIHOE U
JIeHCTBYIOIIEe 3HAYCHNE CHJIBI TOKA M HAIIPSHKCHHUS.

Tpaucdopmarop. [Ipou3BoaACTBO, Hepenaya U MOTPEOICHHUE ICKTPUICCKOI IHEPTHH. DKOIOTHUECKUE PUCKH
MIPY IPOU3BOJICTBE 3JIEKTPO3HEPruH. KylnbTypa HCIOIb30BaHUS 3JEKTPOIHEPTHH B TIOBCETHEBHON JKHU3HU.

TexHn4eckue ycTpOHCTBa M MPAaKTHYECKOE IPHUMEHEHHUE: ICKTPUUECKHI 3BOHOK, TeHEPATOP NEPEMEHHOTO
TOKa, JIMHUH JIEKTponepeady.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosiebaTesIbHOM ccTeMbl (IIPYKMHHBIN WIIN MaTEMaTHIEeCKUI MasiTHHK).

Habmronenne 3atyxaromux KojaeOanuii.

HccrenoBanre CBOWCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6mronenne pe3onanca.

CB00OIHBIE HNIEKTPOMArHUTHBIE KOJICOAHUS.

OcruyutorpaMMBI (3aBUCHMOCTH CHITBI TOKA U HANIPSHKCHUS OT BPEMEHN) JUIS JIEKTPOMArHUTHBIX KOJIeOaHHH.

Pe3onanc npu mocnegoBaTeIFHOM COEANHEHUH PE3UCTOPA, KATYIIKH HHAYKTHBHOCTH U KOHICHCATOPA.

Moienb THHUH IEKTPOIepeaadm.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH ITEPUOa MaJIbIX KoJeOaHui rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl rpy3a.

HccnenoBanne nepeMeHHOro TOKa B LEMM M3 MOCIEJOBATENBHO COEAMHEHHBIX KOHAEHCATOPa, KaTyUIKU U
pesucropa.



Tema 2. MexanuuecKkue u 371eKmpoMazZHumHble 60J1HbL

MexaHnueckue BOJHBI, YCIOBHUS pactupocTpaHeHus. [lepron. CKOpocTs pacnpOoCTpaHEeHUS M UIHMHA BOJHEL.
[Tomepeunsie u mpoxoIsHBIE BOTHEL. VHTEphepeHHs 1 tndpakuns MEXaHHIECKIX BOJTH.

3Byk. CropocTs 3ByKa. [ poMkocTh 3ByKa. Bricota Tona. TemMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJTHEI. Y CJIOBHS N3ITYICHHUS HIIEKTPOMArHUTHBIX BOJTH. B3auMHast opreHTanus BEKTOPOB
E, B, V B anexTpomarauTHON BoiHEe. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH: OTPaXCHHUE, IPEIIOMIICHHUE, TTOIPU3aI,
mudpakuus, uarepdepernust. CKOpocTh AIEKTPOMArHUTHBIX BOJIH.

[ITkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHUe 3IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyrHIMIBI paTUOCBS3M U TeNeBUICHUS. Pagronokanuys.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKpY KaroIlel cpenbl.

TexHn4eckue yCTPOHCTBAa M TPAKTUYECKOE NPHMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEAMLMHE, pajap, paauoNpUEMHHIK, TEIEeBU30D, aHTeHHa, Teaedon, CBU-mneus.

Lemoncmpayuu

O06pa3oBaHNe U PACIPOCTPAHEHUE TTOTIEPEUHBIX U POIOIBHBIX BOJH.

Komebumommeecst Teo kak HCTOYHUK 3BYKA.

HabmoneHne oTpakeHns U MPEeIOMIICHUS MEXaHIIECKUX BOJIH.

Habmonenne naTepdepeHnn 1 Anpaknd MEXaHIYECKUX BOJH.

3BYKOBOM pe30HAHC.

HabnroeHue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMILTHTYIOHM U 4aCTOTON KOJICOaHHIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MpENOMJICHHUE, MoJisipu3aius, nudpakuus,
uHTephepeHIus.

Tema 3. Onmuka

'eomeTtpuueckas ontuka. IIpsMonuHeiiHoe pacmpocTpaHeHUE cBeTa B OAHOpPOAHON cpexpe. Jlyd cBera.
Toue4yHbIi ICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTPaKeHHA cBeTa. [locTpoeHne n300pakeHUi B TUIOCKOM 3epKale.

[Ipemomienne cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIN IMOKa3aTenb mpenomieHus. I[lomHOe
BHYTpEHHEe oTpakeHue. [IpenenpHbIi yrol MoJTHOTO BHYTPEHHETO OTPaXKCHHS.

Hucrniepcus ceera. ClIoXHBIN cocTaB Oenmoro cBeta. LIBer.

CoOuparomrie U paccenBaromye JTUH3BL. ToHKasg irH3a. DOKYCHOE pacCTOSIHAE W ONITHYECKas CHJIa TOHKOM
nuH3bL. [TocTpoeHne n300paKeHU B COOMPAIOIIMX U PACCEUBAIOIIUX JTUH3aX. DOpMyJia TOHKOH JIMH3EI. Y BeJIHYCHHE,
JlaBaeMo€ JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosas ontuka. MaTepdhepenius cBeta. KorepeHTHbIC HCTOUHHUKH. Y CIIOBHS HAOIIOACHUS MAKCUMYMOB H
MUHHMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuust ceera. [JudpakunonHas pemérka. YciioBue HaOIIOISHUS TIIABHBIX MAKCUMYMOB IIPH TaJJCHUH
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIOHHYIO PEIIETKY.

[Monspusanus ceera.

TexHUUECKUE YCTPOMCTBA U MPAKTUIECKOE MPUMEHEHHUE: OYKH, JIyTia, (hoToarnmapar, pOeKIIMOHHBIH amliapar,
MHUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEMIETKA, TTOIAPOUL.

Jlemoncmpayuu

[IpsamonuHeitHOE pacTpocTpaHeHHE, OTPaKEHUE U TpeioMileHHe cBeTa. OnTuieckre mpUOOpHI.

ITonHOE BHYTpeHHEE OTpakeHHe. Moienb CBETOBOA.

HccnenoBanue CBOWCTB M300pakeHUil B THMH3AX.

Mopenu MUKpOCKOIa, TEIECKONA.

HaGumonenue unrepdepeHnnm cBera.

Habnronenue qudpakiuu cBera.

Habmonenne nucnepcun cBeTa.

[TomryueHne ciekTpa ¢ TOMOIIBIO TTPU3MBIL.

[Momyuenne criekTpa ¢ HOMOIIBIO TUPPAKIHOHHOW PEIIETKH.

Hab:mronenne nossipuzanuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

W3mepenne nokasaress MpeIoMIICHUS CTEKIA.

HccnenoBanue CBOWCTB N300paKeHMI B TUH3AX.

Hab6mronenne aucrnepcun cBeta.

Pa3gen 6. OcHOBBI cielUAILHON TEOPHH OTHOCUTEIBLHOCTH
I'paHuLbl NIPUMEHUMOCTH KJIacCHYECKOM MexaHuKHU. IlocTynaTel crenuanbHON TEOPUM OTHOCUTEJILHOCTH:
WHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHITUIT OTHOCUTEIFHOCTH DHWHINTEHHA.
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHH U COKpAIllEHHUE AJTUHBIL.
OHeprus ¥ UMILYJIbC PENATUBUCTCKON YaCTUIIBL.
CBsI3b MacChl C 9HEPrUel U UMIYIbCOM PENIITUBUCTCKOM YaCTUILBI. DHEPrUsl MOKOSL.



Pa3znen 7. KBanToBasi ¢pusuka

Tema 1. Dnemenmol K6AHMOB0Ii ONMUKU

®oronsl. @opmyna [Inanka cBs3u YHEPTUU POTOHA C €r0 YACTOTOH. DHEPTHUS U UMITYIEC (POTOHA.

Otkpeitre u uccnenoBarne Gorodppexra. OnpiTel A. I'. CromeroBa. 3akonbsl hoTodddexra. YpaBHEHHE
OnrmTeitHa 1 potordpdexra. «KpacHas rpanmnma» GoTorddexTa.

Hasnenue ceeta. Onpitel [1. H. JleGenera.

XHUMHYECKOE IEUCTBUE CBETA.

TexHHUYecKHe yCTpPOWCTBA M MPAKTHYECKOE MPUMEHEeHHe: (OTOIEeMEHT, (OTOAAaTINK, CONHEYHas: Oarapes,
CBETOIHOA.

JHemoncmpayuu

®doro3¢h ekt Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccrnenoBanme 3aKOHOB BHEIIHETO QOTOAPPeEeKTa.

CBeTonnon.

Comneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuio o -dactull. IlmaHerapHas MOIeNb aToMa.
Iocrynater bopa. U3nydenue u normomerne (GOTOHOB MPH Hepexoie aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha IPYTOI.
Buns! ciektpoB. CeKTp ypoBHEH SHEPTUU aTOMa BOJOPOIa.

BomnnoBrle cBoiicTBa yactuil. Bonnsl ne bpoist. KopnyckymsipHO-BOTHOBOM Ayaan3m.

CrioHTaHHOE U BBIHYXACHHOC U3JTYUCHUC.

TexHHueckue yCTPOHCTBA M MPAKTHYECKOE NPHMEHEHME: CHEKTPaJIbHBIN aHaJIu3 (CHEKTPOCKOI), ja3ep,
KBAaHTOBBII KOMIIBIOTEP.

Lemoncmpayuu

Monens omeita Pesepdopaa.

OmnpeneneHne JUIMHBI BOJIHBI Ja3epa.

HabmroneHne mTMHEHYATHIX CIEKTPOB M3ITYIEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

HabnroneHue THHEHYATOro CIICKTpA.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JO0KA3bIBAIOIIUE CIOXKHOCTh CTpoeHHA sapa. OTKpBITHE pPaguOaKTUBHOCTH. OTBITHI
Pesepdoprma o ompeneseHUI0 cocTaBa PagHoaKTUBHOIO m3iaydeHus. CBoiicTBa anb(da-, OeTa-, raMMa-u3IydCHUs.
Bnusaue PaaruoOaKTUBHOCTHU HA )KUBBIC OPraHU3MBI.

OTkphITHE IIPOTOHA M HeWTpoHa. HyknoHHas mozens siipa ['eiizen6epra—tBanenxo. 3apsn sapa. MaccoBoe
yueno sapa. M3oromst.

Anpda-pacnian. IIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacmajn. ['amma-u3mydeHue. 3aKOH PagTdOaKTUBHOTO
pacnaja.

DOHeprus CBs3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl sapa.
SnepHble peakiyn. [leneHne n cuHTe3 s7€P.

SAnepubtit  peakrop. TepmosmepHblii cuHTe3. [IpoOileMBI W TMEPCIEKTUBBI  SOCPHONH JHEPTETHKH.
DKOJIOTHYECKHE acTIeKTHI SCPHON SHEPTETHKH.

OneMeHTapHbIe YacTHIBL. OTKpBITHE TO3UTPOHA.
MeTtop! HaOIIOEHNS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHII.
OyHaMeHTa bHble B3aUMOCUCTBUS. ENMHCTBO (DM3MYECKOH KapTHHBI MHpA.

TexHuueckrue ycTpocTBa U MpaKTUYECKOe NMPUMEHEHHE: JO3UMETpP, KaMepa BuiibcoHa, siiepHbIil peakTop,
aToMHast 6oM0a.

Jlemoncmpayuu

CY€TUYrK HOHU3UPYIOIIUX YaCTHII.

Yyenuueckuu sxcnepumenm, rabopamopHvie pabomol
HccrnenoBanne TpekoB Y4acTHII (10 TOTOBBIM (QOTOrpadusiM).

Pa3aen 8. DieMeHTHI aCTPOHOMUM M acTPOGU3NKHU

Oransl pa3BUTHS acTPOHOMHUH. [IpHuKiIagHOE M MHPOBO33PEHYECKOE 3HAYCHNE aCTPOHOMHH.

Bun 38é31H0T0 Heba. Co3Be3 a1, IpKHE 3BE3/IBI, INTAHETHI, IX BUAUMOE ABHKCHHE.

ConHeyHas cucrema.

Comane. ConHeuyHast akTHUBHOCTH. Mcrounmk »sHeprmm ConmHma wu 3BE3A. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTHKH. JlparpaMma «CHEKTPalIbHBIH KJacC — CBETHMOCTB». 3BE3ABI TJIABHOW MOCIEIOBATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» JJIsl 3BE3]] TJIABHOHM IOCIIENOBAaTEILHOCTH. BHyTpeHHee cTpoeHHe 3BE3N.
CoBpeMeHHbIE IPEJICTABICHNS O IPOUCXOXKACHUN | 3BoMoLH CoJHIA 1 3BE3/1. DTaIbl KM3HU 3BE3I.



Mneunsiit [Iyte — Hama T'amaktuka. [lonoxenue n apwkenne CosHna B [amakTuke. THITBI TalaKTHK.
Paaunoranaktuku u kBazapsl. YEPHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenne Bceemennoit. 3akon Xa66ma. Pa3beranne ramaktuk. Teopus Bomemoro B3peiBa.
PenukroBoe uznydeHue.

MacmrabHas ctpykrypa Beenennoil. MeraraigakTuka.

Hepeménnsie npobi1eMsl aCTpOHOMHH.

Yuenuuecxue nabmooenus

HaGuoenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIJIOKEHUH ISl ONIpEAeNICHUs
TIOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHblE co3Be3nusi CeBepHOro MHoiymapus W sSpKHe
3BE3/BL.

HaGmonenust B Teneckon Jlynsl, mianet, Mneunoro ITyTu.

O000marniee NIOBTOPeHNE

Ponp ¢u3mkn m acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIMABHONH M 3THYECKOH cdepax
JEATCIIFHOCTH 4YEJIOBEKA, POJIb M MECTO (PM3MKM M aCTPOHOMHM B COBPEMEHHOW HAaydHOW KapTHHE MHpA, POIb
(uzngeckoit Teopun B GOPMHUPOBAHIH IIPEICTABICHUH O (PH3UYECKON KapTHHE MUpa, MECTO (PU3NIECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTHble CBA3U

Wsydenne xypca ¢usumkum 6a3oBoro ypoBHS B 11 Kiacce OCyIIECTBISIETCS € YYETOM COAEpIKaTeIbHBIX
MEKNPEAMETHBIX CBsI3el ¢ KypcaMn MaTEMAaTHKH, 6I/IOJ'IOFI/II/I, XUMHH, reorpa(bm/l " TCXHOJIOT'HUH.

Mescnpeomemuvie nouamus, CBI3aHHbIE C W3yYCHHEM METOAOB HAyYHOTO IMO3HAHUS: SIBICHHE, HAyUHBIH
¢axT, rumoresa, (u3MUeckas BeJUYMHA, 3aKOH, TEOpUs, HaOJIOJEHHE, DKCIIEPUMEHT, MOJCIUPOBaHHE, MOJCIb,
HU3MEpEeHHe.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHHUH, TPUTOHOMETpUYECKUEe (DYHKIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTAQHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M MX MPOCKIUH HAa OCH KOOPAMHAT, CIOXCHHUE
BEKTOPOB, NPOM3BOJAHBIC 3JIEMEHTApHBIX (PYHKIMH, MPU3HAKH MOJOOMS TPEYTOJILHUKOB, ONpEACICHHUE IUIOMIAIH
TUTOCKUX GUryp 1 00BEMa TelL.

Buonozus: snexTpuyeckue SBICHHSA B JKUBOM INIPHPOAE, KoleOaTeNbHBIE ABWKEHHUS B XXHBOW IPHUPOJE,
ONTHYECKNUE SBIICHUS B )KUBOW MPHUPOJIE, ICHCTBHUE paJuallii Ha XHUBbIC OPTaHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMIECKas! CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI 00pa30BaHUs
KPUCTAJIIMYECKON PEIIETKY, CIIEKTPAIbHBIN aHAIU3.

Tleoepagpus: MarHuTHBIE TONIOCA 3€MJIM, 3QJIE)KM MAarHUTHBIX PYA, (OTOCHEMKA 3€MHOW ITIOBEPXHOCTH,
npejcKa3aHue 3eMIICTPICEHHH.

Texnonoeus: TUHUM BIIEKTpOIEpesad, TeHepaTop IEPEeMEHHOr0 TOKa, AJIEKTPOABMIATeNb, MHIYKLIMOHHAS
neyb, paaap, paauonpuéMHUK, TEJICBU30p, aHTeHHa, Tenedon, CBYU-neub, MPOCKIHOHHBIN anmapaT, BOJOKOHHAS
OTITHKA, COJIHEYHAsI OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUsSI IIPOI'PAMMBI IIO ®HU3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne ydeOHOTO mpenmera «@u3mMKa» Ha ypOBHE cpenHero oOmero obpa3zoBaHus (0a30BBI YPOBEHB)
JOJDKHO O0ECIICUUTh TOCTHXKECHHE CICAYIONIMX JTHYHOCTHBIX, METAPEIMETHBIX U IPESIMETHBIX 00pa3oBaTeNbHBIX
pe3yIbTaToB.

JIMIYHOCTHBIE PE3YJIBTATBI

JluqHOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpenmera «®Du3MKa» JODKHBI OTpaXkaTh TOTOBHOCTh M
CIOCOOHOCTh 00Y4YaIOIINXCsl PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JTMYHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTAIM{, O3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM HEHHOCTSIM
poccuiickoro o0IIecTBa, pacIInpeHue >KU3HEHHOTO OTIBITA H OIBITa AEATEIHHOCTH B IIPOIIECCE PeaTn3aIlii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM AEATENbHOCTH, B TOM YHCJE B YACTH:

1) rpa:K1aHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIMH OOydYalomerocss Kak aKTUBHOTO W OTBETCTBEHHOTO HWiCHA
poccuiickoro o0mecTBa;

MPUHATHE TPAAUIHOHHBIX 00IIEUeIOBEUYEeCKUX TYMAHUCTHUECKUX U IEMOKPATHIECKIX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIbHOCTh B HHTEpEcax TPaKJaHCKOTO OOILEeCTBA, y4acTBOBaTh B
caMOyIpaBJieHUU B 00pa3oBaTeIbHOW OpraHnu3alty;

YMEHUEC BSaHMOILePIICTBOBaTb C COMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX (byHKIII/IHMI/I 1 HAa3HAYCHUCM,

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM IE€ATENBHOCTY;

2) IaTPUOTUYECKOT0 BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTH POCCHUICKON TPaXKTaHCKOW MACHTUYHOCTH, TATPHOTHU3MA,

[IEHHOCTHOE OTHOIICHHE K TOCYZapCTBEHHBIM CHMBOJAM, IOCTIDKCHHAM POCCHICKHX YYEHBIX B 00JacTH
(hM3UKA ¥ TEXHUKH;

3) 1IyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTIOBE/ICHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TPHHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSACH HA MOPAIBHHO-
HpPaBCTBCHHBIC HOPMbBI U HEHHOCTH, B TOM YUCJIC B ACATCIIbBHOCTU y‘-IéHOFO;

OCO3HaHHE JINYHOTO BKJIa/la B IOCTPOSHHUE YCTOMYMBOTO Oy IylIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYask SCTETHKY HAyYHOTO TBOPUECTBA, IPHCYLIET0 (PU3NUECKON HAayKE;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpeC K pasiinuHbIM cdhepam npodecCHOHATIBHON AESTEIbHOCTH, B TOM YUCIE CBS3aHHBIM C (U3MKOH U
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOpP Oymymedl mpodeccnr W peaan30BBIBATE COOCTBCHHEIC
>KU3HEHHBIE IJIaHbl;

TOTOBHOCTH U CITOCOOHOCTH K OOpa30BaHHIO U CaMOOOpa30BaHUIO B 00JacTH (PH3WKH Ha MPOTSHKEHUH BCEH
JKU3HU;

6) 3K0/I0rH4€eCKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTHUYSCKOW KYNBTYpBl, OCO3HaHHE TIIOOATBHOTO XapakTepa SKOJIOTHYCCKHUX
npobeM;

IJIJAHUPOBAHUE U OCYILECTBICHUE IEUCTBUIN B OKpYy)Karouled cpefie Ha OCHOBE 3HaHUS LeJel yCTOMYHUBOIO
Pa3BUTHA 4EJIOBEYECTRA;

pacoiMp€HUEC OIbITa ACATCIILHOCTU JKOJIOTUYECKOH HalnpaBJICHHOCTU Ha OCHOBE HUMCEIOIIHXCS 3HAHUHU 1O
¢usnke;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (HHU3MIECKOMH
HaYyKHU;

OCO3HaHHE IIEHHOCTH HAay4YHOH NesTeIbHOCTH, TOTOBHOCTH B Hpollecce M3YUeHHs] (M3MKH OCYHIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATENbHOCTh HHIUBUAYAIIbHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBbIE YHHBEPCATIbHbIE YUeOHbIE el CTBHUs
ba3oBble Jornyeckue aeicTBus:
CaMOCTOSTENFHO (POPMYITHPOBATE M AKTyaJIH3UPOBATh IPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEJICIIATH ENIH JeATEILHOCTH, 3a]]aBaTh MTApaMETPhl M KPUTEPHH UX TOCTIIKEHUS;
BBISIBIITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3NICCKUX SBICHUSX;
pa3padaTbIBaTh IUIaH PEIICHUS POOIEMEI ¢ YYETOM aHaTN3a UMCIOIUXCS MATCPHUATEHBIX U HEMaTEPHATBHBIX

pecypcos;



BHOCUTHh KOPPEKTHBBHI B JIEATEIHHOCTh, OICHHBATh COOTBETCTBUE PE3yJLTATOB IIEJISIM, OIEHUBATH PUCKHU
MOCJIEACTBUN AEITEILHOCTH;

KOOPAWHUPOBATh M BEHIIONHATH pabOTy B YCIOBHAX pEATbHOTO, BHPTYAJIFHOTO M KOMOHMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NIPU PEIICHUH KU3HEHHBIX IIPOOIIEM.

Ba3oBble ncciieqoBaTebCcKue J1eiiCTBUA.

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUCBBIMU MOHITUAMHU M METOIaMHU (PU3MUCCKON HAYKH;

BJIAJCTh HABBIKAMHU YUCOHO-HCCIICIAOBATCIBCKOW M MPOCKTHOM JCATENBHOCTH B 00NacTH (U3UKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSTEILHOMY TIOMCKY METOJIOB PEIICHHS 33134 (PU3MICCKOTO COMNCPIKAHHMS,
MPUMEHEHHUIO Pa3INYHBIX METOJIOB MO3HAHUS;

BIIA/IETh BUJAMH JESTENBHOCTH IO MOJIYYCHHIO HOBOTO 3HAHMS, €r0 MHTEPIpPETAlUH, MPEoOpPa3oBaHUI0 U
MPUMEHCHHUIO B PA3JIMYHBIX YICOHBIX CUTYAIIUSAX, B TOM YHUCIIC ITPH CO3IAaHUU YICOHBIX IPOCKTOB B 001aCTH (DU3KKH;

BBISIBIISITh IIPUYHHHO-CIICIICTBEHHBIC CBS3HM M aKTYyalU3UPOBATh 33/1ady, BBIIBUTATH THIIOTE3Y €€ PEIICHHS,
HaXOIIUTh apTyMEHTHI /IS TOKa3aTelbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTPBl U KPUTCPUH PEIICHHUS;

AQHANTM3UPOBATh IMONYYCHHBIE B XOIC pEIICHHWS 3aJadd pe3yNbTaThl, KPUTHYCCKH OIICHUBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MECHEHNE B HOBBIX yCIOBHUSX;

CTaBUTh W (OPMYIHPOBATH COOCTBCHHBIC 334l B 0OPa30BATENHEHOW AEATENFHOCTH, B TOM YHCIIE TIPHU
WN3ydeHNH (QU3NKH;

JaBaThb OHeHKy HOBBIM CI/ITyaHI/IHM, OLCHUBATH HpHO6pCTéHHLII7[ OIIBIT,

yMCTL HepeHOCI/ITb 3HAHUA 110 (1)1/13141<e B HpaKTI/I‘I€CKyIO 06HaCTL KUBHCACATCIBbHOCTH,

YMETh HHTETPUPOBATh 3HAHHS U3 Pa3HBIX IPEAMETHBIX 00acTeil;

BBIABUT'aTh HOBBIC UJICH, npennaraTL OpI/IFI/IHaJ'H)HI)Ie IIoaAXO0Abl U pemeHI/m;

CTaBUTHb np06neMm " 3aga4u, JIOHyCKaIOHll/Ie aHLTepHaTI/IBHLIe peIHeHI/IH.

Pabora c undopmanueii:

BJIaJCTh HABBEIKAMH IIONYYCHUS WHPOpPMAIUN (H3NUECKOTO COACPIKAHHS M3 HWCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIATh IOWCK, aHAJH3, CUCTEMATH3alHI0 M HWHTCPHpPETAHI0O HH(POPMAIUN Pa3IAIHBIX
BUIOB U (JOpM TIpeACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH MHPOPMALIUH;

HCIIONB30BaTh CPEICTBA WHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMyHI/IKaTI/IBHI)IX u OpFaHI/I?)aHI/IOHHI)IX 3aaay4 C COﬁJ’I}OL[eHI/IeM TpCGOBaHI/Iﬁ 3pFOHOMI/IKI/I, TCXHUKHU 6C3OHaCHOCTI/I,
THTHCHBI, PECYPCOCOCPEIKEHIS, IPABOBBIX U ITUYECKUX HOPM, HOPM HH(OPMAIIOHHOHN 0E30MacHOCTH;

C03/1aBaTh TEKCTHI (PU3UUECKOTO COACPIKAHMS B pa3IMuHbIX (popMaTax ¢ yuéToM HazHAUCHUs MHGOPMAIIMU U
LeJIeBOl ayJTUTOPHH, BEIOHpAst ONTHMANIbHYIO (OPMY HPE/ICTABICHHS U BU3yaJIH3aLlUH.

KoMMyHUKaTHBHBIE YHHMBepCAJIbHbIe YUeOHbIe 1elCTBUA:

OCYIIECTBIISITh OOIIECHNE HA YPOKax (PU3NKH U BO BHEYPOUHON ESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKN KOHQIMUKTHBIX CUTYallMi U CMST4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJCTB;

MIOHMMATh ¥ UCTIOJIb30BATh MIPEUMYILECTBA KOMaHIHOW M MHIMBHUIYaJIbHOI pabOTHI;

BBIOMPATH TEMATHKY ¥ METO/bI COBMECTHBIX I€HCTBUI € yU€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJOT0
4JIeHa KOJJIEKTHUBA;

IPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAUMHHUPOBATh JCUCTBUS IO €€
JIOCTHXKEHHUIO: COCTABJSITh IUIAH JACWHCTBUM, pacrlpenelisiTh poJid ¢ y46TOM MHEHHMH Y4YacTHHKOB, OOCYXKIaTh
pe3yIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIAa U KAXJIOTO yYaCTHUKA KOMAaH/IbI B OOIINI pe3yabTaT M0 pa3paboTaHHBIM
KpUTEPUSIM;

IpeJlaraTh HOBBIE IPOEKTHI, OLEHMBAaTh HIECH C MO3MIHMU HOBHU3HBI, OPUTMHAIBHOCTH, NPaKTUYECKOM
3HAYMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETHUECKOE TMOBEACHUE B PA3IMUYHBIX CUTYalHUsX, IPOSIBISATh TBOPUECTBO U
BOOOpaXxeHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHBIC yHHBepCalbHbIe y4eOHbIE IeHCTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO ACATEIHHOCTD B 00JIACTH (QU3UKH ¥ aCTPOHOMHH, BBIABIISTH
poOJIeMBI, CTaBUTH U (POPMYITHUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITENIFHO COCTaBIATh IUIAaH DEIICHHS pPacu€THBIX M KAYeCTBEHHBIX 3aj]ad, IUIaH BBITIOJTHEHUS
MPAaKTUIECKOH pabOTHI ¢ YIETOM HMEIOMINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHUH;
JIaBaTh OLIEHKY HOBBIM CHTYAaIUsIM;
pacHmpsATh paMK1 y4eOHOTO TpeMeTa Ha OCHOBE JIMUHBIX IPeIIOYTeHNH;
JieTIaTh OCO3HaHHBIN BHIOOD, apryMEHTHPOBATh €TI0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OLICHNBATh NPUOOPETEHHBIN ONBIT;



CIocoOCTBOBATH POPMHUPOBAHUIO M TIPOSIBICHHUIO PYAUIIUN B 001acTH (PU3UKH, TIOCTOSTHHO MOBBIIIATH CBOM

00pa3oBaTeNbHBIN U KYIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLIHOHAIBHBINA HHTEIEKT:

JaBaTh OIICHKY HOBBIM CHTYAIllisIM, BHOCHTh KOPPEKTHUBHI B [ESTEIHHOCTH, OIICHHUBATH COOTBETCTBUE
Pe3yIBTATOB LEISAM;

BJIaJICTh HABBIKAMH IIO3HABATEIBHON pe(IeKCHy KaKk 0CO3HAHMS COBEPIIAEMBIX NCHCTBUI M MBICIATEIBEHBIX
MPOLIECCOB, X PE3YJILTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh NPUEMBI PEe(IICKCHH JUIS OLIEHKH CUTYaIUH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO ITPUHUMATh PELICHUS M0 UX CHIDKEHHUIO;

NPUHAMATh MOTUBBI M apI'YMEHTHI IPYTHX IIPH aHAIN3€ PE3YJIbTaToB JeATeIbHOCTH;

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH M JJOCTOMHCTBA;

NPUHAMATh MOTUBBI M apI'YMEHTHI PYTHX IIPH aHAJIN3€ PEe3YJIbTaToB JeATeIbHOCTH;

MIPU3HABATH CBOE MPABO U MIPABO JAPYTHX HA OIIHOKH.

B mporiecce OCTIKEHHS TMIHOCTHBIX PE3YIBTaTOB OCBOSHUS IPOTPaMMBI IO (PU3MKE AJIST YPOBHS CPETHETO
obmero oOpa3oBaHHs y O0OydJarOmHUXCS COBEPIICHCTBYETCS SMOLIMOHANBHBIA WMHTEIDICKT, IIPENNoaralonni
c(hOpMHUPOBAHHOCTE!

CaMOCO3HAHUS, BKIIOYAIOMIETO CHOCOOHOCTh TIOHHMATh CBOE OSMOIMOHAIBHOE COCTOSHHE, BHUACTH
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHON AMOIIMOHAIBEHON Cephl, OBITH YBEPEHHBIM B cele;

CaMOpETYJIMPOBaHUs, BKJIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE NPUHMMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHHUC, CHOCOOHOCTE aaanTUpPOBATHCA K OMOIIMOHAJIbHBIM U3MCHCHUAM U MPOABJIATH FI/I6KOCTI), OBITH OTKPBITBIM
HOBOMY;

BHyTpeHHeﬁ MOTHUBaALIUU, BKJ'IIO‘IaIOHIeﬁ CTPEMJICHUC K HAOCTHIXKCHUIO MCJIKM W YCHEXy, OITUMH3M,
WHUIIUATUBHOCTb, YMCHUE I[eflCTBOBaTL HUCXO0OA U3 CBOUX BO3MO)KHOCTCI>1;

SMIATHH, BKIIOYAIOMIEH CIIOCOOHOCTH MOHUMATh AMOIMOHAIFHOE COCTOSIHHE NPYTHX, YYUTHIBATH €r0 MpHU
OCYILECTBIICHIH OOMICHHUS, CIOCOOHOCTh K COUYBCTBHIO U CONCPEKUBAHUIO;

COLIMAIEHBIX HABBIKOB, BKIIOYAIOMIMX CIHOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JPYTHMHU JEOIBMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U Pa3peIIaTh KOHQIUKTEL.

INPEJMETHBIE PE3YJIBTATBI

K konmy oOyduenuss B 10 kjacce mpeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHHH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJib U MECTO (U3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOI KapTHHEI
MUpA, B Pa3BUTUU COBPEMEHHOU TEXHUKH U TEXHOJIOTUM, B IPAKTUUECKON NEATEIbHOCTH JIIOIEH;

YUUTBHIBATh 'PAHUIBI IPUMEHEHHS M3YYEHHBIX (DU3NUECKHX MOJIeNel: MaTepHaibHas TOUYKa, HHepIHaIbHas
crcreMa oTcuéTa, abCOIOTHO TBEPOE TEJO, UACABHBIN ra3, MOAEIN CTPOEHHS Ta30B, KHUAKOCTEH M TBEPHBIX Tell,
TOYEYHBIH 3JIEKTPUIECKHUIT 3aps/] IIPU pelieHnH (PU3NUECKUX 3a1ad;

pacrio3HaBaTh (HU3MUYECKHE SBICHHS (TIPOLECCh) M OOBSICHATH WX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETHYECKON TEOPUH CTPOEHUS BEUIECTBA M AJIEKTPOJUHAMHUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE
HPSMOJIMHEWHOE JIBIKEHNE, CBOOOIHOE TajIeHHEe TeJ, ABMKEHHE 110 OKPYXXHOCTH, MHEPLHS, B3aUMOJICHCTBHE TE,
1 dysus, OpoyHOBCKOE IBH)KEHHE, CTPOSHHE JKUIKOCTEH 1 TBEPABIX T, N3MEHEeHHe 00bEMa Tell IPH HarpeBaHUN
(oxmakieHun), TEIIOBOE PaBHOBECHE, HCTIApEHNE, KOHICHCAIINS, TJIaBIeHUE, KpUCTAJUIN3AINS, KHIIEHUE, BIAXKHOCTD
BO3/lyXa, IOBBIUICHUE JABJIEHUS ra3a IIPU €r0 HArpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXIY IapaMeTpaMu
COCTOSIHUS Ta3a B U30IIPOLIECCaX, MNIEKTPU3aLUs TeJl, B3aUMOACHCTBUE 3apsA0B;

OIMCBHIBATh MEXaHUYECKOE JIBUIKEHHE, UCTIONb3Ys (PM3MYECKUE BEIMUYMHBI: KOOPJHHATA, MTyTh, IIEPEMEILCHHE,
CKOPOCTb, YCKOpPEHHE, Macca Teljla, CWIa, MMIIYJIbC TeJla, KUHETUYeCKas HJHEpPrus, NOTCHLHUAIbHAS HSHEPrus,
MeXaHH4ecKass padoTa, MEXaHHYecKas MOIIHOCTb; IPH OIMCAHMH IPaBHIBHO TPAKTOBATh (DPU3MUECKHH CMBICHT
UCTIONb3YEMbIX BEJIMYMH, HX 0003HAUYEHHS M €AWHHIBI, HAXOIUTH (OPMYJIBI, CBI3BIBAIOIINE TaHHYIO (PU3NYECKYIO
BEIMYMHY C APYTUMH BEIUINHAMY;

OIUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJNl M TEIIOBBIC SIBJICHMS, HCIONB3Ys (PU3NUECKHE BEINYMHBIL:
JlaBJICHUE Tra3a, TEMIEepaTypa, CpeAHsAs KUHETHYecKas HHEpPrus XaoTUYECKOro JBIDKCHUS  MOJIEKYI,
CpeIHEeKBaIpaTHYHasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPEHHSI SHEpTHs, pabora rasza, koadduiueHt
MOJIE3HOTO JICHCTBHSI TEIUIOBOTO JBHWTATENsl; NPH ONHCAHWU TPABIIBHO TPAaKTOBATh (MU3WYECKUH CMBICI
WCTIONB3YEMBIX BEIHYNH, UX 0003HAUYCHHUS W €IUHHIIBI, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PH3HUECKYIO
BEJIMYHMHY C APYTUMH BEIHIHNHAM;

ONMCHIBATh W3YYCHHBIE JJIEKTPUYECKHE CBOWCTBA BENIECTBA W DJICKTPHUYECKHE SBICHHUS (IIPOIECCHI),
UCTIONB3YS (PM3UUECKUE BETUUNHBI: AIEKTPUIECKUN 3apsil, SJIEKTPHUUECKOE M0JIe, HAPSHKEHHOCTD TOJIS, MOTESHIIHA,
Pa3HOCTh MOTEHIHMANOB; MIPH OMHCAHWU NPABUILHO TPAKTOBATH (PU3WUECKUH CMBICT HCIIONB3YEMBIX BEHYMH, MX
0003HaUCHNSI W EAMHMIBI; YKa3blBaTh (DOPMYINBI, CBA3BIBAIOIIME JAHHYIO (HU3MYECKYIO BEIMYHHY C JPYTUMH
BEIMYMHAMUY;



aHAIM3UPOBaTh (U3MYECKUE IMPOLECCHl U SIBICHUS, UCIONIB3Ys (U3MUECKHE 3aKOHBI M MPUHIMUIIBI: 3aKOH
BceMupHoro Tsarotenus, |, |1 u 111 3akonsr HetoToHa, 3aK0H cOXpaHEHHS] MEXaHUIECKON SHEPTHH, 3aKOH COXPAHCHHUS
UMITYJIbCa, TIPHHIUI CYMEPHO3UIMU CHUII, IPUHIMIT PABHOMPABUS MHEPIHATBHBIX CUCTEM OTCYETA, MOJICKYISPHO-
KHHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, [a30BbIC 3aKOHBI, CBSA3b CPEAHEH KMHETHYECKON JHEPIUHU TEIIOBOTO
JBIDKCHUSI MOJIEKYJ C aOCOJIOTHON TeMIepaTypoil, NepBbli 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHECHUS
JNEKTPUYUECKOTr0 3apsiia, 3akoH KyloHa, mpuW 3TOM pa3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMAaTHYECKOE BHIPAXKECHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH ) TPUMCHUMOCTH;

OOBSICHATH OCHOBHBIC IPHHIUMBI JCHCTBUS MAIWH, NPUOOPOB M TEXHUYCCKHX YCTPOMHCTB; pasindyaTh
YCIIOBHS UX OE30MAaCHOTO MCIOJIH30BAHUS B MIOBCEIHCBHOMN JKU3HU;

BBIMOJTHATH 3KCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UUCCKUX SBICHUN U MPOIIECCOB C HCIIOIb30BAHUEM TPSMBIX
U KOCBCHHBIX H3MEPCHHH, MPU 3TOM (OPMYIHUPOBATh MpOOJeMy/3ajjady W THIOTE3y Y4eOHOr'O 3KCIIEPHMEHTA,
coOupaTh YCTAHOBKY U3 TPEIJIOKECHHOTO 000PYyIOBaHU, POBOAUTH OIBIT U (OPMYITUPOBATH BHIBOJIEI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEeHHUsT HU3MUESCKUX BEJIMYHH, IIPH 3TOM BBIOMPATH ONTUMAIBHBIH
CMOCO0 U3MEPEHUsI U UCIIOJIb30BATh U3BECTHBIC METO/IBI OLICHKH MOTPELIHOCTEH H3MEPEHUil;

UCCIEI0BaTh 3aBUCUMOCTH MEXIY (PU3MYECKUME BEJIMYMHAMHU C UCTIOIb30BAHUEM TPSIMBIX H3MEPEHU, IPU
3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTAThl MOJYYCHHON 3aBUCHMOCTH (M3MUCCKUX BEIHYHH B
BUJie TabIHIl ¥ TPauKOB, eNaTh BHIBOJIBI [0 PE3Y/IbTATAM UCCICIOBAHMS;

co0uto1aTh npaBuiia 0€30MacHOTO TPy NP MPOBEJCHUH UCCIIC0OBAaHNUI B paMKaxX y4eOHOTO IKCIIEPUMEHTA,
yueOHO-HCCIIEIOBATENILCKOM M MPOEKTHOM JNIESITENbHOCTH C HMCHOJIB30BAHUEM HW3MEPHUTENIBHBIX YCTPOHCTB U
J1a00paTOPHOr0 000PYJOBAHHUS;

peuiath pacu€THbIE 33/1a4d C SIBHO 33/laHHONW (DM3MUECKON MOJENBIO, HCIOJIb3Ys (H3MYECKHUE 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJIM3a YCJIOBUs 3aaull BEIOUpATh (PU3NUECKYIO0 MOAEIb, BHIACIATh (U3UIECKUE BETHYHHBI
1 (GOpMyIIbI, HEOOXOAUMBIC AJIs €€ PEIICHHUS, IIPOBOINTL PACYETHI U OLICHHUBATH PEATIBHOCTD MOJYYCHHOTO 3HAYCHUS
(hu3MUECKOil BEINYNHBI,

peliath KayeCTBCHHBbIC 3a/a4d: BBICTPAWBATH JIOTMYECKH HEMPOTHBOPEYMBYIO IEMOYKY PACCYKICHUH C
OTOPOi Ha U3YUCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBICHHUS;

UCIIONIb30BaTh MU PEIICHUU YYEOHBIX 3a7a4 COBPEMEHHbIC MH()OPMAIMOHHBIC TEXHOJOTHH JISI MOUCKA,
CTPYKTYPHUPOBAHMUS, HHTEPIPETAIMH U MPECTaBICHHs yIeOHON U HAYIHO-TIOMYJSIPHOM MH(BOPMAIHMH, TTONYyYSHHON
U3 pa3IMYyHbIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOIYYaeMYI0 HH(POPMAIIHIO;

NPUBOAMTH MPUMEPHI BKJIaJa POCCUHCKHUX M 3apyOEKHBIX yYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OObSICHEHHUE
MPOLIECCOB OKPYXAIOILIETO0 MUPA, B pa3BUTHUE TEXHUKHU U TEXHOJIOTHI;

UCIIOJNIb30BaTh TEOPETUUECKHE 3HAHUS MO (HU3HMKE B MOBCEIHEBHOW JKU3HM JUIS o0ecneyeHns: 6e301acHOCTH
npu 00paleHny ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 30POBbS U COOJIONEHHS HOPM
9KOJIOTMYECKOT'0 MTOBEJICHUSI B OKpYKalollei cpeze;

paboTaTe B TpyHIE C BBINOJHEHHEM pAa3IHYHBIX COIMAJBHBIX pOJIeH, MJIaHUPOBaTh pPabOTy TPYIIIHL,
palMOHATIBHO PACIPeesiATh 00SM3aHHOCTH M [UIAHUPOBATH JESITENLHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, JIEKBATHO
OLIEHUBATh BKJIA]] KAXKIOTO M3 YYACTHUKOB FPYIIIIbl B PELICHUE PACCMATPUBAEM O TIPOOIIEMBI.

K xoHiy obyuenus B 11 kiiacce mpeaMmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKATh
c(OPMHUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HU3UKU B (DOPMHUPOBAHUU COBPEMEHHOW HAyYHOIH KapTHHBI
MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTHYECKOM NESTENLHOCTH JIOJEH, HEIOCTHOCTh U
€/IMHCTBO (PM3MUYECKOI KapTUHBI MUPAa;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YUCHHBIX (U3UUECKUX MOJETICH: TOUCUHBIH ANEKTPHUECKUI 3aps, Tyd
CBCTa, TOYEYHBIM HMCTOYHUK CBETa, AA€pHasd MOJCIIb aToMa, HYKJIOHHAasA MOJCJIb aTOMHOI'O fAJpa NpUu PEIICHUU
(buznueckux 3agad;

pacno3HaBath (HU3NUECKHUE SBJICHUS (MIPOIECCHI) U OOBICHATH MX Ha OCHOBE 3aKOHOB 3JICKTPOJUHAMHUKU U
KBAaHTOBOH (DM3UKH: IJIEKTPUYECKasi IPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUUECKOE, MATHUTHOE JISHCTBHS TOKA,
B3aUMO/ICHICTBHE MATHHUTOB, 3JEKTPOMATHUTHAS MHAYKIIUs, [SHCTBHE MArHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM H
JBIDKYIIUHCS 3apsi]l, 3JEeKTPOMArHUTHBIE KOJICOAHHS U BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE,
npejoMiIeHue, HHTephepeHIus, TMPPAKIHS U OJSIPU3AIMS CBETa, JUCIIEPCUs CBETa, POTOIeKTpHYecKuit 3 dekt
(dporoaddekr), cBeTOBOC MaBICHHWE, BOSHHKHOBCHHE JIHMHEWYATOTO CIIEKTPAa aTOMa BOJOPOJAa, CCTECTBCHHAS W
HCKYCCTBEHHAS PAJHOAKTUBHOCTH;

OIMMChIBATH H3Y4YCHHBIC CBOMCTBA BCIIICCTBA (BHCKTpI/I‘[eCKI/Ie, MAarHvMTHBIC, ONTHYCCKUEC, DJICKTPHUCCKYIO
MPOBOIMMOCTD PA3IMYHBIX CPEI) W ANEKTPOMArHUTHBIC SABICHHUS (IPOIECCHI), HCIOIB3YS (PU3MUECKUe BETHMYUHEL:
QNIEKTPUUYECKUH 3apsifl, Cuila TOKa, JIIEKTPUUECKOE HAMpsDKEHHE, JJIEKTPUUECKOE COIPOTHUBIICHHUE, Pa3HOCTh
MOTEHIMAJIOB, AJIEKTPOJBIKYIIAs CUila, paboTa TOKa, MHAYKIUS MarHUTHOTO MoJjist, cuiia AMnepa, cuia JlopeHia,
WHAYKTUBHOCTh KAaTYIIKH, 3HEPTUS IEKTPHUECKOrO0 M MArHUTHOTO IMOJIeH, MepHoA W YacToTa KojieOaHUi B
KoJiebaTebHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IMPOLIECCe TAPMOHUYECKHX JJIEKTPOMArHUTHBIX KOJeOaHui, (POKyCcHOe
pacCTOSIHUE W ONTHUYECKasl CHJIa JIMH3BI, TP OMHCAHUH MPABIIIEHO TPAKTOBATh (YU3MIECKHN CMBICI HCIIONB3YEMBIX
BEJIMYMH, UX O0O3HAYCHUS W CAWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINC TAHHYI (PH3HYCCKYIO BEIHUYUHY C
JPYTAMU BEITMYUHAMU;



OIMCHIBATh M3YUCHHBIC KBAHTOBBIC SIBICHUS M IPOLECCH, MCIONIBb3YysS (DPU3MUECKHE BEIMIHHBI: CKOPOCTD
3JICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YaCTOTAa CBETA, DHEPIHS W MMITYJIbC (OTOHA, MEPUOJ MOTypacHaia,
SHEPTUsSI CBSA3M ATOMHBIX SAEP, P ONMCAHMUH NPABWIBHO TPAKTOBATh (PH3UIECKUI CMBICII HCIIOIb3YEMbIX BEIHUNH,
uX 00O3HAYCHUS W E€IUHHUIIBI, YKa3bIBaTh (POPMYJBI, CBSI3BIBAIOIINE NAHHYIO (PU3MYECKYIO BENUYUHY C APYTUMH
BEJINYMHAMH, BBIYHCIIATH 3HAUCHNE (PU3NIECKON BEITMIHMHBL;

aHATM3UPOBATH (PU3UUECKHE TPOIIECCHI U ABICHHSA, HCIIONbB3YsI (PU3UIECKUE 3aKOHBI M IPUHIMIIBL: 3aK0H OMa,
3aKOHBI IIOCJIEAOBATENFHOIO M MNapajuleIbHOIO COEJMHEHHs TPOBOJHHMKOB, 3akoH JDxkoyms—JleHua, 3akoH
9JIEKTPOMArHUTHON MHAYKINH, 3aKOH IPSIMOJIMHEHHOTO PacpOCTPaHEHHs CBETa, 3aKOHBI OTPa)KEHHUS CBETA, 3aKOHbI
NpEeJIOMJICHHs CBETa, ypaBHeHHE DHHIITEHHA Uit GoTod(ddeKTa, 3aKOH COXPaHEHHsT YHEPTUH, 3aKOH COXPaHEHHS
UMITyJIbCa, 3aKOH COXPaHEHHS JJIEKTPUUECKOTO0 3apsiia, 3aKOH COXPaHEHHsI MacCOBOTO YMCa, MOCTyNaThl bopa, 3akoH
paaroaKTUBHOIO pacliajia, NP STOM pas3jidyaTh CIOBECHYIO (DOPMYIMpPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIP@XKCHUE U YCIOBUS (ITpaHUIIbl, 00JIaCTH) TPUMEHHUMOCTH;

OTIPEZIETATh HAIPaBJICHNE BEKTOPA MHAYKIIMY MAarHUTHOTO TIOJIS IPOBOAHUKA C TOKOM, CHIIBI AMIIEpa 1 CHIIBI
Jlopenua;

CTPOUTH M ONUCHIBATH H300pAKEHUE, CO3aBAEMOE TUNIOCKUM 3€PKalioM, TOHKOH JINH30H;

BBITIOJTHATH KCIEPHMEHTBI 10 HCCIIEIOBAHHIO (PU3NUECKUX SIBICHUH U IPOIIECCOB C HCIIOIb30BaHNEM MTPSIMBIX
W KOCBEHHBIX H3MEpEeHHi: IpH 3ToM (OpMYIHPOBaTH NPoOIeMy/3aJady W THUMOTe3y y4eOHOTO 3KCIIEPHMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYAOBAHUS, IPOBOANTH OIBIT M ()OPMYITHUPOBATH BBIBOJIBI;

OCYIICCTBJIATH NPAMBIC U KOCBCHHBIC U3MEPCHUA (1)I/I3I/I'-ICCKI/IX BCJIMYMH, IPU 3TOM BI)IGI/IpaTI) ONTHUMAJILHBIN
CIoco0 U3MEPEHUsI U HCII0JIb30BaTh U3BECTHBIC METO/BI OLIEHKH MOTPELIHOCTEH N3MEPEHUIT;

HuccjacaoBarb 3aBHCHUMOCTH q)HSI/I‘IeCKI/IX BCJIMYMH C HCIIOJB30BAHUEM TMIPAMBIX I/ISMGpCHI/IﬁI Ipnu 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (DU3UYCCKHX BEIMYHH B BHUJIC
Ta6J'II/II_I u I‘pa(bI/IKOB, JCJIaTb BBIBOAKI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

co0OiroiaTh npaBuiIa 0€30MIaCHOTO TPyia MPH MIPOBEACHUH UCCICAOBAHNHN B paMKaX y4eOHOTO KCIICPUMEHTA,
y4eOHO-HMCCIIEIOBATENILCKONM M TMPOEKTHOH IESTENFHOCTH C HCHONB30BAHHEM HW3MEPHUTEIBHBIX YCTPOHCTB H
nmabopaToOpHOTO 000PYIOBAHUS;

penate pacuéTHBIC 33/1a4d C SBHO 33/JIaHHOW (DPM3MUECKOH MOAENBIO, HCIONb3Ys (U3MUYECKHE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aaull BEIONpPATh (PU3NUECKYI0 MOAENb, BBIACTATh (GU3UICCKUE BEITMIMHBI
1 GopMynbl, HeOOXOAMUMBIE IS €€ PeIIeHHs, TPOBOANTH PAcYETHI M OIIEHHBATH PEATbHOCTH NMOJIYYEHHOTO 3HAUCHHS
(hU3UUECKOI BETHMUYUHEI,

pelaTh KauyeCTBEHHbIE 3a/Jaud: BBICTpPAWBaTh JIOTUYECKH HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKIEHUU C
onopoi/i Ha N3y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/IC SIBJICHUA,

HCIIOJIB30BaTh IMpU PEIICHUUN y‘IGGHLIX 3aga4 COBPEMCHHLIC I/IH(bOpMaL[I/IOHHI)Ie TCXHOJIOTMH JJIA IIOHUCKA,
CTPYKTYPHUPOBAHUS, MHTEPIIPETAIMH U MPEJCTaBlIeHHs] y4eOHOI U HayqHO-TIOMYJISIPHOM MH(BOPMAIHH, TOJTy4YeHHON
13 pa3JIMYHbIX UCTOYHUKOB, KPUTHUICCKU aHAJTIU3UPOBATH IMMOJTYyYaCMYyIO I/IH(I)OpMaHI/IIO;

OOBSACHATH NMPUHIOMIBI ASHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS WX
6€3011acHOTO MCIIOIB30BAHNS B IIOBCEAHEBHOM KHU3HHY;

MPUBOANTH MPUMEPHI BKJIaJa POCCUIICKNX 1 3apyOeKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE
MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOW JKM3HM AL oOecneyeHns: 6e30MacHOCTH
npu 00paleHny ¢ MpudopaMH W TEXHUYECKUMHU yCTPOWCTBAMH, JUISI COXPAHEHHMS 37I0POBbS W COOJIOAEHHS HOPM
9KOJIOTMYECKOT'0 MTOBEJICHUSI B OKpYKalolleit cpeze;

paboTaTe B TpyHIE C BBINOJHEHHEM pA3IMYHBIX COIMAJBHBIX pOJIEH, MJIaHUPOBaTh PabOTy TPYIIIH,
paluOHAJILHO pactpeac/IsATh 00513aHHOCTH U IUIaHUPOBATH ACATCIIBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aICKBATHO
OIIEHUBATh BKJIaJ KaXIOT0 U3 yYaCTHUKOB IPYMIIBI B PELICHHE PacCMaTpUBaeMOM MpoOIeMsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u DJIeKTpOHHbIE (LM(POBbIE)
n/m TeM MPOrpaMMBbI KorTpou Hpaxrms o0pa3oBaTeIbHBbIE PECYPChI
Bcero HbIE ecKue
padoTHhI padoThI
Paznen 1. PUBUKA U METOJbI HAYUYHOTI'O ITO3HAHMU S
11 Om3HKa U METOABI HAyYHOTO 2 Butmmoreka IIOK
HO3HAHUS https://m.edso00.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bubnumorexa [JOK
2.1 Kunemaruia > https://m.edscln_g.ru/7f41bf72
Bbubnanoreka [JOK
22 Husamuia ! https://m.edsclni).ru/7f41bf72
23 3aKOHBI COXpaHEHUs B 6 1 1 Bubnmoreka [IOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
HWroro no paznmery 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJICKYJISIPHO- 9 1 Bubnuorexa IIOK
KUHETHYECKOH TeOpuH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 ﬁggg%ﬁ?;i;lo%ﬁﬂ f41bF72
33 memecrss Gusome 5 BuSmotexa LIOK
HepexobI https://m.edsoo.ru/7f41bf72
HUroro no paznmery 24
Paznen 4. QJJIEKTPOAUHAMUKA
4.1 DTCKTPOCTATHI 10 ! 53237/ﬁ131§?5/7f4m72
HocTosmnerid . bubnuorexa [JOK
4.2 A Toxm s 12 ! ! s im edsob S7H41b572
HWroro no paznmery 22
PesepBHOE Bpemst 2 1
OBIIEE KOJJMYECTBO YACOB 68 4 4
I10 TTIPOTPAMME



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

11 KJIIACC

KoanyecTBo yacoB
Ne HaumenoBanue pasjgeios u Kour DJieKTpoHHBIe (HU(ppoBLIE)
n/m TeM MPOrpaMMBbI Bcero po.k Hpaxrus o0pa3oBare/ibHbIE pecypchl
HbIE ecKue
pado padoThI
ThI
Pazaen 1. QJIEKTPOANHAMUKA
11 MarHuTHoOe 1oJIe. 11 1 3 Bbubnnorexa [JOK
DJIEKTPOMATHUTHAST MH/TYKITHsI https://m.edsoo.ru/7f41c97c
HWroro no paznery 11
Pa3ngen 2. KOJIEBAHUS U BOJIHBI
21 Mexanuueckue u 9 1 bubamoreka [TOK
AJNEKTPOMATHUTHBIE KOJICOaHHsI https://m.edsoo.ru/7f41c97c
29 Mexanuueckue u 5 1 bubamoreka [TOK
AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
Bbubnuorexa [IOK
23 Onika 10 3 https://m.edsc%.ru/7f41097c
Hroro mo pazueny 24
Pa3znea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
31 OCHOBBI CHIEIMAILHOM Teopun 4 1 bubanorexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N Bubmmoreka [IOK
41 DneMeHTHl KBAaHTOBOW ONITHKU 6 https://m.e dS(I)_E).ru 17§41¢97¢
Bubnunorexa [IOK
4.2 Crpoerme aroma 4 https://m.edsc%.ru/7f41097c
Bubnunorexa [IOK
4.3 ATomHOe A1pO S https:// m.edsc%.ru/?f410970
Hroro no paznmery 15
Pa3gen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
51 DneMEeHTHl aCTPOHOMUU U 7 1 bubanorexa [JOK
acTpohU3uKU https://m.edsoo.ru/7f41c97c
HWroro no paznmery 7
Pa3gen 6. OGOBIIAIOIIEE IOBTOPEHUE
Bu6mmorexa [IOK
6.1 O6obmaromee nosTopenme 4 https://m.edscl)lo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
Omsuka, 10 xrace/ Mskummes I.51., Byxosues b.B., Corckuit H.H. oz penakmueit [Tapdentresoit H.A.,
AxmonepHoe obmectBo «M3natensetBo «IIpocBeieHue)
®uzuka, 11 knace/ Mskuwes I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakmueii [TappentseBoit H.A.,
AxrmonepHoe obmectBo «M3narensctBo «IIpocBeieHue)

METOJUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISL
OENIEPAJIBHAS PABOYAS TIPOTPAMMA CPEJJHEI'O OBIIEI'O OBPA3OBAHUS ®U3UKA
(6azoBwIit ypoBens) (mms 10—11 kmaccor obpa3oBarensHBIX opranm3anuii) Mocksa — 2023

HUPPOBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCBl CETU UHTEPHET
Bubmmoreka LIOK https://m.edsoo.ru

http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4HbIE KCIEpUMEHTHI — DU3MKa:

Komnekius Poccuiickoro obrieodpasoBarensHoro nopraia http://experiment.edu.ru OTKpBITHIA

komnek: Pusuka

http://www.physics.ru DieMeHTbI: HOMYJISPHBIN CalT 0 GyHAaMEHTAIBHON HayKe

http://www.elementy. ru BBeneHrie B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BupTyasnbHbriit MeToanueckuit KabuHeT yanTens GU3UKH U acTpoHoMun: cait H.H.
TI'omynuHoM

http://www.gomulina.orc.ru BupTyanbHsiid puzmMaT-KIacc: 00IIETOPOJCKON CAUT CapaTOBCKUX YUUTEICH
http://www.fizmatklass.ru BupTyansHsiil GOHI eCTECTBEHHO-HAYYHBIX 1 HAYTHOTEXHUUECKUX dPPEKTOB
«OddexTrBHAS YUK

http://www effects.ru I'azeta «®@uzuka» Uzmatensckoro goma «IlepBoe ceHTAOPs»

http://fiz.1september.ru EcrecTBeHHO-HaydHas mKoyia TOMCKOTO MOJIUTEXHUYECKOTO YHUBEPCUTETA
http://ens.tpu.ru 3aHuMaTenbHas QHU3MKa B BOMPOCax U OTBeTax: caiT B. Enbkuna

http://elkin52.narod.ru 3aouHast ecrecTBeHHO-Hay4Has mkoia (KpacHospck): yueOHbIe MaTepuaibl o GU3UKe
JUISL ITKOJIbHUKOB

http://www.zensh.ru 3aouHas pu3uKo-MaTeMaTHyecKas 1koja TOMCKOro rocyiapcTBEHHOTO YHHUBEPCUTETA
http://ido.tsu.ru/schools/physmat 3aounas pu3uko-TexHuueckas mkosa mpu MOTU
http://www.school.mipt.ru UupopmaTrka u ¢pusuka: caidt yuurens ¢usuku u nadopmaruku 3.3. [lakyposa
http://teach-shzz.narod.ru MudopmannoHHbie TEXHOIOTHHU B IpenoaaBanuu Gpusuku: cait U.5. Ounumnmnosoit
http://ifilip.narod.ru UTapopmannoHHBIe TEXHOJIOTHA HAa ypoKax QU3NKH. VIHTepaKkTHBHAS aHUMAITIS
http://somit.ru aTepreT-mMecTo ¢pusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa pusuku MockoBCKOTO HHCTHTYTa OTKPHITOTO 00pa30BaHUL
http://fizkaf.narod.ru Ksaur: HayuHo-monyasipHbIii (GPU3UKO-MAaTEMATHYECKUH KYPHAI

http://kvant.mccme.ru Kimaccuas ¢usuka: caitt yautens ¢pmuku E.A. banguroit

http://class-fizika.narod.ru KoHremnmunu cOBpeMEHHOTO €CTECTBO3HAHHS: IIEKTPOHHBIN yUeOHHUK
http://nrc.edu.ru/est Jlaboparopust o0yuenus pusuku u actponomun ICMO PAO

http://physics.ioso.ru JlaypeaTsl HOOEIEBCKOH MpeMuu 10 (HHU3UKE

http://n-t.ru/nl/fz Marepuainst kapenpsr obiei pusuku MI'Y um. M.B. JloMmoHOCOBa: y4eOHbIE TOCOOUS,
(bu3HUeCKuil MPaKTHKYM, BHJIEO- H KOMITBIOTEPHBIE IEMOHCTPAIINH

http://genphys.phys.msu.ruMarepuansr pusndeckoro pakyabrera CaHkT-I1eTepOypreKoro rocy1apcTBEHHOTO
YHUBEPCHTETA

http://www.phys.spbu.ru/library Mup ¢usnkn: nemoHcTpanmuy Gu3n4ecKuX SKCIEPHUMEHTOB
http://demo.home.nov.ru O6pazoBarensHbie MaTepuais! o Guznke T um. A.D. Hodde
http://edu.ioffe.ru/edu Oby4aronie TpexypoBHEBbIE TECTHI O Gu3nke: caiit B.J. Perensmana
http://www.physics-regelman.com OnnaiiH-nipeo6pa3oBaresib AUHUL U3MEPEHUS

http://www.decoder.ru [TopTan ecrecTBeHHbIX Hayk: Du3nKa

http://www.e-science.ru/physics I[Ipoekr AFPortal.ru: acrpodu3nueckuii moprai

http://www.afportal.ru ITpoext «Bcs pusnkar

http://www fizika.asvu.ru Pemenus 3amau u3 y4eOHUKOB 10 pusmke

http://www. irodov. nm.ru CaliT mpakTukyromero ¢pusnka: npenoaasatens Gusuku .M. Bapaamosa
http://metod-f.narod.ru CamorecTrpoBanue MKOIBHAKOB 7-11 KI1accoB 1 aOUTYPHEHTOB TI0 (HHU3HKE
http://barsic.spbu.ru/www/tests TepMoguHaMuKa: 3JI€KTPOHHBIN YUEOHUK 10 (PU3HMKE
http:/fn.bmstu.ru/phys/bib/I-NET Ypoxku no mosekyisproit ¢usukehttp://marklv. narod.ru/mkt ®usuxam —
MPEnoJaBaTeNsAM U CTYACHTaM

http://teachmen.csu.ru dusuka B aHUMaLHIX

http://physics.nad.ru ®usmka B npesentauusx http://presfiz.narod.ru ®uznka B mkose: caiitr M.b.JIbBoBckoro



http://teachmen.csu.ru/

http://gannalv.narod.ru/fiz ®u3mka BoKpyT Hac

http://physics03.narod.ru ®usuka a7s Beex: 3amadn o GUIMKE C PEIICHUSIME

http://fizzzika.narod.ru ®usmka ans yaureneit: caiit B.H. EropoBoii

http://fisika.home.nov.ru ®u3uka cryieHTaM M MIKOJIBHUKaM: oOpa3oBaTebHbIl poekT A.H. Bapruna
http://www.vargin.mephi.ru ®uzuka.py: CaifT [uis y4amumxcs 1 npernojiaBareneii Gu3uku

http://www fizika.ru ®u3uKOMII: B TOMOIIL HAYNHAIOIIEMY (QU3HKY

http://physicomp.lipetsk.ru Xa6apoBckas kpaeBasi pu3nKO-MaTeMaTHUECKast [IKOJIA
http://www.khspu.ru/~khpms IIkonbHast ¢hu3rka 1s yauteneid u yaeHukoB: caiit A.JI.CakoBruua
http://www alsak.ru SInepnas ¢pusuka B lHTepuere

http://nuclphys.sinp.msu.ru Ommnuazns! o ¢usuke Beepoccuiickas oauMITHaaa IIKOIHHUKOB 10 (PH3UKE
http://phys.rusolymp.ru J{ucTannnonHas onmuMnuana 1mo Gpusuke — TeJIeKOMMYHUKAITMOHHBIN 00pa30BaTeIbHEIHA
HPOCKT

http://www.edu.yar.ru/russian/projects/predmets/physics J{ncTaHIIMOHHBIE SBPIUCTUICCKHAE OJIMMITHAIBI TI0
¢duznke

http://www eidos.ru/olymp/physics MockoBckasi pernoHaIbHAsI OJUMITHAAA IKOJIBHUKOB 110 (hU3UKE
http://genphys.phys.msu.ru/ol OTKpBITEIC HHTEPHET-OJIUMITHAIBI IO (HUIUKE

http://barsic.spbu.ru/olymp Cankr-ITeTepOyprckue ouMIHaIb! 0 PU3UKE IS IMIKOJTBHUKOB
http://physolymp.spb.ru



http://physicomp.lipetsk.ru/

