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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO ypOBHS HA YPOBHE CpPEIHEro OOIero odpazoBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTO
npenmera «@usuka» B oOpa3zoBaTelbHbIX opranm3anmsx Poccuiickoit  ®enepanuu,
pean3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIC IPOrPAMMEBL.

Copepxanue mporpaMMbl 1o (U3MKe HampaBleHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydarommxcsi 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOIO nojixoa. [Iporpamma no ¢pusmke cooTBETCTBYET
tpeboBanusiMm ®I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIUMMOCTH pealM3allli MEKIIPEeIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHbBIE LI M3Yy4YeHUs (U3MKU Ha YPOBHE CpeIHEro ooiero oOpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKMU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeaMeTHble (Ha
6a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

J IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOEHMSI Kypca (U3MKHU Ha 0a30BOM YpPOBHE, B TOM
YHClie IPEeIMETHBIE PE3YJIbTaThl IO rojilaM 00yUeHus;

. cojiepkanue yueOHoro npeamera « Du3rkay Mo rojgaM 00y4deHus.

dusnka Kak Hayka O Hambojee OOIMX 3aKOHAX NPHUPOABI, BBICTyNasi B KaueCTBE
y4eOHOro mpeaMeTa B UIKOJIE, BHOCUT CYILIECTBEHHbIM BKJIaJ B CHCTEMYy 3HaHUH 00
okpyxatorieM wmupe. LKonbHBIA Kypc (QHU3UKH — CHCTEMOOOPa3yIOLIUH i €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKaT B OCHOBE IMPOLECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosorueit, ¢usndeckoil reorpadueii W acTPOHOMHEH.
Hcnonp30BaHWe W aKTHBHOE MpPUMEHEHHE (PU3NYECKUX 3HAHHUM OIpenenseT Xapakrtep u
pa3sBUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe dHEPreTHKH, TPAaHCIOpTa, OCBOEHHUS KOCMOca,
MOJTyYeHHUs] HOBBIX MaTepPHAlIOB C 33/IaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue Gpusuku BHOCUT

OCHOBHOI BKJIaJ, B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydaromuxcs, B



(opMHpOBaHNE YMEHUH PUMEHATh Hay4HbIH METO/ O3HAHUS MIPU BBIIIOJHEHUU UMM Y4EOHBIX
UCCIIE0BAHUMN.

B ocHOBY kypca hu3uKu i ypoBHS CPETHETO OOIIET0 00pa30BaHus MOJIOKEH PSIT UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOEHHUS.

Hoes yenocmnocmu. B coOTBETCTBUHU € HEN KypC SIBJIIETCSI JIOTHUECKHU 3aBEPLUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (uU3MKM OObEeIUHEH
BOKpPYT (pusnueckux teopuil. Bemyummm B kypce siBisercss (GOpMHUpPOBaHHUE IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanusanus npeanoiaraeT UCIoJb30BaHHE TyMaHUTapHOTO
noteHuana GU3NYECKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKM C Pa3BUTHEM OOLIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonou mnanpaerennocmu. Kypc GuU3MKKM TpeArnojiaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTOM TEXHHUYECKMX M TEXHOJOTHMYECKHX TPHIOKEHHH W3YyYCHHBIX TEOpUil U
3aKOHOB.

Hoes skonocusayuu peanusyercs IMOCPEACTBOM BBEICHMS JIIEMEHTOB COJEp)KaHUs,
MOCBANIEHHBIX JKOJIOTMYECKHM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKke 00CYKACHUS po0IeM pallnoOHaIBHOTO MPUPOIOTIONB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH JIEMEHTaMU Kypca (M3UKH Ha YPOBHE CpellHero oOumiero oOpa3oBaHUs
ABIIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKType HOCTPOEHUS
¢usnveckoil TeopuH, poiM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NpPECTaBICHUAX O MPUPOJE, I'PAaHUIAX MPUMEHUMOCTU TEOPHMH, JJI ONUCAaHMUS €CTECTBEHHO-
HaYYHBIX SIBJICHUH U MTPOLIECCOB).

CucreMHO-esTeIbHOCTHBIN MOX0/] B Kypce (PU3UKH peau3yeTcsl Ipexae BCero 3a cuér
OpraHu3aIluy SKCIIEPUMEHTAILHOW NEATENFHOCTH oOydaromuxcs. J{ims 6a30Boro ypoBHS Kypca
(GU3UKH — ATO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (usuke OoOBbEIMHEHBI B OOLIMI CHUCOK
YUEHUUYECKUX TPAKTUIECKUX padoT. BrlgeneHne B yka3aHHOM IepedyHe J1adOpaTOpHBIX padoT,
NPOBOUMBIX ISl KOHTPOJSI M OIEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH O0pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBaHUS U OCHaleHUs KabuHeta ¢usuku. Ilpu sTom

obecreunBaeTCs OBJIaACHUC O6y‘{aIOH_[I/IMI/IC$I YMCHUSAMU HPOBOJUTH KOCBCHHLIC H3MCPCHUA,



UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAenseTcsl pelieHn0 PaCUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
HO3BOJISIOIINE HPUMEHATh HM3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJHOIO pasfela
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3zaeioB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHHs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel JKU3HHU, TpeOylomue BbIOOpa (PU3MUECKOW MOAETM A CUTyalMH MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ tpedoBanusmMu PI'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
oOecnieueHH0 ydyeOHOro Imnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOmiero o0pa3oBaHUs JIOJDKEH M3ydyaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIN B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro LuKia. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOXOAMMOE 1a00paTOpHOE 00OPYIOBAHHE ISl BHIIIOJHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YYECHHUYECKUX TPAKTHUECKUX paboOT U JEeMOHCTpPAIlMOHHOE
o0opyaoBaHue.

JleMOHCTpalMoHHOE 000opynoBaHuE (OPMUPYETCSs B COOTBETCTBUM C IPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY NEPEUYUCIIEHHBIX B IpOrpaMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil AJisl HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHX MPaKTHYECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecledrBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOrOo OOOPYJIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JJAOOPATOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IeM 00pa30BaHUU SBISIOTCS:

o dbopMupoBaHHE MHTEpeca U CTPEMIIEHHUs] OOyYaroIIUXCsl K HAyYHOMY H3yUEHUIO
IIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

J pa3BUTHE TMPEJICTaBICHUM O HAay4HOM MeToJleé IMO3HaHUS U (opMmHpoBaHUE
HCCJIEIOBATENILCKOTO OTHOIIECHUS K OKPY>KAIOILIUM SIBICHUSM;

o dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa H3y4YEeHHS OCHOB
CTPOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PM3UKH;

o (dopmMHpoBaHHE YMEHUH OOBSACHATH SIBJICHUS C MCIIOJIB30BAaHHEM (PHU3UUECKUX

3HAHWUM U HAyYUYHBIX JOKAa3aTCJIbCTB,



. dbopMupoBaHHE TpPEACTaBIEHUH O pond GU3MKH JUIS  Pa3BUTHS  IPYTHX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTiKeHne 3TUX IieNiel o0ecreynBaeTcsi peleHrueM CISAYIOIMNX 3a7ad B Ipolecce
U3YyYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:

. npuoOpeTeHne CHUCTEMBbl 3HAaHUKW 00 OO0mMX (HU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, BKIIOYAs] MEXAHHUKY, MOJICKYJISIPHYIO (QU3UKY, HJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3HKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

J dbopMupoBaHHEe YMEHUN NPUMEHSTH TEOPETHUYECKHE 3HAHUS ISl OOBACHEHUS
buznyecKux SIBICHUNA B MPUPOAE U JUIsl MPUHATHS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
KU3HU;

. OCBOCHHE CIIOCOOOB PEUICHMS PA3IUYHBIX 3a/1a4 C SIBHO 33JaHHOW (PU3UUECKOM
MOJIENIBIO, 3a/la4, IOJPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3JaHne (DU3MYECKOW MOJIENH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

o MOHMMaHUe PU3NYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTMYECKHX TPOLIECCOB, X BIUSHUS Ha OKPYKAIOUIYIO CPEY;

o OBJIAJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHMSI M MPOBEACHUS
(GU3NUEeCKUX OSKCIEPUMEHTOB, aHajdM3a M HHTEPIpETaui HH(GOPMAIMH, OIPEIeICHUsS
JIOCTOBEPHOCTH IMOJyYEHHOTO pe3yJIbTaTa;

o CO3/laHME YCJOBUM [UId pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOI J1€ATETLHOCTH.

Ha usyuenue ¢uzuku (6a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipennaraemelii B mporpamme mo (Qu3uKe MepedeHb JabOpaTOPHBIX U MPAKTUYECKUX
paboT sABJIsSIETCS PEKOMEHOBAHHBIM, YUUTENb JeJaeT BbIOOp MPOBEACHUs 1a00paTOpHbIX paboT

Y OTIBITOB € YYETOM MHAMBUAYAIbHBIX 0OCOOEHHOCTEH 00yUYaronInXcs.



COAEPKXAHUE OBYUYEHUA
10 KITIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS
®usuka — Hayka o npupoje. Haydnble MeTonbl NO3HAHUS OKpyXKaromero mupa. Poib

9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (puU3MYECKUX SIBIEHUH U mporeccoB. Hayunsle runoressl. Ousnyeckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.
Porme m mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAyYHOW KapTHHBI MHpaA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.
Jlemoncmpayuu

AmnHanorosbie 1 UPPOBBIC H3IMEPUTEIBHBIEC IPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka
MexaHqucxoe JOBUXKCHUC. OTHOCI/ITCHLHOCTB MEXaHNYECCKOI'0O ABHXCHUS. CI/ICTeMa

orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoOpaAuHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOE ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHONM TOUKHA OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe nBMKEHME. [IBH)KEHHE MaTepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOJYJIIO CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHHas CKOpocThb. llepumon m
yacToTta obpaienus. LleHTpocTpeMuTeNbHOE YyCKOPEHHUE.

TexHuueckue yCTpOilCTBAa U TNPAKTUYECKOE TMPUMEHEHHUE: CIUJOMETP, JABM)KEHUE
CHapsIJI0B, LIETIHbIE U PEMEHHbIE TIepeayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITIOCTPALIAS KUHEMATUYECKUX XapaKTEPUCTUK ABUKCHHUS.

[Tpeo6pa3zoBanre ABMXKEHUN € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOr0 O] YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.

H3mepeHue yCKopeHus CBOOOIHOTO MaACHHUS.



Hanpasienue CKOpOCTH IIPHU IBHKEHUH 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3yueHne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXAY  INyTAMH,  HPOWJCHHBIMH  TEIOM 34
IIOCJICIOBATENIbHBIE PAaBHBIC IPOMEXKYTKH BPEMEHU IIPU DPABHOYCKOPEHHOM JBUXXCHHH C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yuenue nBM>XEHUS Tejaa, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa
[Tpunumn otHocuTenbHOCTH ['anmuies. [lepBoii 3akoH HetoTtona. MHEpInaibHBIE CUCTEMBI

OTCYETA.

Macca Tena. Cwma. Ilpunnun cynepriosunmu cuil. Bropoit 3akon HeroTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hbr0TOHA [17151 MaTepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenune. Buabl Tpenust (mokosi, ckoyibkenus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kospumuent tpenns. Cuiia CONpOTUBICHUS
P ABUKEHUH TeJla B )KUJKOCTH WM rase.

[TocTynaTtensHOE U BpallaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT cuIbl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAUIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHue nHEpLHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoit 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena mpu yCKOPEHHOM NOJABEME U NAJCHUU.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yuenune nBmxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3axonut COXpanenus 6 mexanuke
Hmnynbc MaTepralibHOM TOYKHU (Teja), CUCTEMbl MaTepUalbHBIX TOYEK. IMITyIbC CHIIBI U

M3MEHEHHUE UMITyJIbCa Teja. 3aKOH COXpaHEHMs UMITyJIbCca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIHOCTB CHJIBL.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPrUu.

[TorennuanbHas sHeprus. IloTeHumanbHas sHeprus ynpyro aeopMupoBaHHON HPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHUYECKOW JHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE IPHMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexos moTeHLIMATBHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne abCONIOTHO HEYyHpyroro yaapa C IOMOULIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C M3MEHEHHMEM MEXaHMYECKOH SHEpruu Teia Ha

MMPUMEPEC PACTANKCHHUA PC3NHOBOI'O KI'yTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. OcHo8bl MOIEKYAAPHO-KUHEMUUECKOI Meopul
OCHOBHBIE TOJI0KEHUI MOJ'ICKy.]'IHpHO-KHHGTH‘-ICCKOﬁ TCOpHUU U UX OIBITHOC 000CHOBaHHE.

bpoynoBckoe nBmwkenue. [quddys3usa. Xapaktep NIBWKEHHS € B3aUMOJEHCTBUS YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.

[TocTostnHas ABorajpo.

TemnoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.



Mogens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UCaNbHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHed KHHETHUYECKOW SHEpruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHuueckue ycTpoicTBa U MPakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogaens onbita [lITepha.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mogenb, WITIOCTpUPYIOIIAsk IPUPOJTY NABJICHHS ra3a HA CTEHKHU COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Ormpeznenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MCKAY NMapaMeTpaMu COCTOAHUA PA3PCIKECHHOI'O Ira3a.

Tema 2. Ocnosvl mepmooOuHaMuKu
TepMOI[I/IHaMI/I‘lCCKaH CHUCTCMA. BHYTpeHH}I}I OHEpPTIHUa TepMOHHHaMquCKOﬁ CHUCTCMbI U

crocoObl e€ n3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHsAsS SHEprus 0IHOATOMHOTO
UJIeaIbHOTO Ta3a. Bupl Temionepenayn: TerONpOBOIHOCTb, KOHBEKIIUS, H3TyYeHUE. Y IeIbHAs
TEIJIOEMKOCTh BelecTBa. Koam4yecTBo TEIIOTHI IIPHU TEIUIONIEpeaaye.

[TonsiTue 00 ammabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMeHeHue
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTUMOCTh TIPOIIECCOB B IPUPO/IE.

Tennossie MamuHbl. [I[pUHIABL JEHCTBUS TETIOBBIX MariuH. [IpeoOpa3zoBanus SHEPTUH B
TerIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus terwioBod MamuHbl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTUYECKHE MPOOIEMBbI TETNIOIHEPTETUKH.

TexHuueckne yCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: [IBUTaTelb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu



M3MeHeHHe BHYTpEHHEH HSHEPIUM Tejla MPHU COBEPIIEHUH pPadOThI: BBUIET HPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TPyOKe MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

M3MeHeHne BHYTpEeHHEH sHepruM (TeMIiepaTypsl) Tea Ipu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHHUsI, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

H3mepeHne yaenbHOol TermI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuwyecmea. Pazoswvie nepexoonl
[TapooOpa3oBanne u KoHAeHcamus. VcnmapeHue u  kuneHue. AOCOTIOTHAs |

OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTEH TEMIICPATYPhI KUIICHUA OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramnsl. CoBpeMeHHbIE Marepuasibl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHu4eckue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U IICHXPOMETP,
KaJOPUMETpP, TEXHOJOTHHM TOJYYCHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE

HAHOMAaTepPHAaJIOB, © HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolicTBa HACHIIIICHHBIX ITAPOB.
Kunenve npu mOHM>KEHHOM JIaBJICHHUH.
CniocoObl U3MepeHus BIKHOCTH.
HaGuroieHre HarpeBaHus M IUIABJICHUS KPUCTAUTMIECKOTO BEIECTRA.
JleMOHCTpanys KpuCTalIoB.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

I/ISMepeHI/IC OTHOCUTEIbHOMN BIaKHOCTH BO3ayXa.

Paszgea 4. daekrpoamHamMuka
Tema 1. Inexkmpocmamuxa

ONeKTpu3anuusa TeNl. OJIEeKTpU4ecKuil 3apsia. JlBa BHIAa DIEKTPUYECKHUX 3apsiioOB.
IIpoBOTHUKY, TUBIEKTPUKH U ITOTYNPOBOAHUKN. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apspoB.  3akoH  Kynona. ToueuHblil  2n€KTpUuYecKHH — 3apsif.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu

ANEKTPUYECKUX Nosel. JINHUN Hanps>KEHHOCTHU AIIEKTPUYECKOTO TOJIS.



PaGora cunm osnekrpoctarmdeckoro mois. [lorennwman. Pa3HOCTh  MOTEHIIHMATIOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluaieKTpuueckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHuyeckue ycTpoilCTBa M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE JJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3IIEKTPOCTATHIECKOM TOJIE.

DneKTpocTaTHIecKast 3aluTa.

JWAIeKTpUKU B SJIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH  IUIOCKOTO KOHJEHCAaTOpa OT IUIONIAJd IUJIACTHH,
paccTOSHUS MEXTy HUMU U AUSJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne 21eKTpoEMKOCTH KOHJICHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax
DNIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPHUUECKOTO TOKa. VICTOYHWKM TOKa.

Cuna toka. [TocTosHHBIN TOK.

Hanpspkenue. 3akon Oma [u1st y4acTka LEMu.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nensHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTb 37EKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOI1) anekTpuyeckoil enu. Kopotkoe 3amMbIkaHue.

DneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTh MOJYNPOBOIHUKOB.

CaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.



DJIEKTPUYECKUH TOK B PACTBOpax M paciuiaBax 3JIEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
U CCOIUAIs. DIEKTPOIIU3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MosHus.
[1na3zma.

TexHnyeckue yCTpoiCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, DJEKTPOHArpeBaTelbHbIE TPUOOPBI, DIEKTPOOCBETHTEIbHbIC
npuOOpBl, TEPMOMETP COMPOTUBIICHUSA, BaKyyMHBIH MO, TEPMUCTOPBI M (POTOPE3HCTOPHI,
IIOJIyTIIPOBOXHUKOBBIHM TMOJ, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHMUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHJIPUYECKUX IPOBOJAHUKOB OT JJIMHBL, IUIOLIAIU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelmaHHOe COeJMHEHHUE POBOIHUKOB.

IIpsiMoe m3MepeHHue 3IEKTpOABMKYIIEH cwibl. KOpoTKoe 3aMbIKaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuyeHue cMEaHHOTO COCIMHEHNS PE3UCTOPOB.

W3mepeHne  dIEKTPOABMKYLIEH CWIIBI  HMCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.

H8.6J'IIO,I[CHI/IC QJICKTPOJIN3A.

MexnpeaMeTHble CBSA3H
N3yuenune kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCyLIECTBISETCS € YYETOM

COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nousmusi, CBSI3aHHBIE C M3YyYEHHMEM METOJIOB HAYYHOI'O MO3HAHUS:
SBJICHME, HAay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peluieHMe CUCTEMbl ypaBHEHUH, JMHeWHas QyHKOMs, mnapadoia,

runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHE (QYHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC,



KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX MPOEKIMHW HA OCH
KOOPAMHAT, CII0KEHNUE BEKTOPOB.

buonocus: MexaHn4ecKoe JABMKCHUE B KUBOU mipupoe, muddysus, ocMoc, Term1oo0MeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAaUH, TEIJIOBOC PABHOBECHE), FJICKTPUUCCKUE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM M Ta30B, JJIECKTPUUYECKHE
CBOIMCTBa METAJIOB, JIEKTPOJUTUYECKAs TUCCOLMAIIMSI, TaJlbBaHUKA.

l'eoepagpus: BNaxxHOCTh BO3/yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: mpeodpazoBaHUE BIKEHUH C HCIIOJB30BAHHEM MEXAHW3MOB, YUET TPCHHS
B TEXHUKE, MOJIIMITHUKYA, WCIIOJIH30BAaHUE 3aKOHA COXpPAHEHHUs HMITYJIhCa B TEXHUKE (pakera,
BOJAOMET U Jpyrue), [BUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN NOJYYEHHs] COBPEMEHHBIX MAaTEpUajIoB, B TOM YHCIIE
HAaHOMATEPUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJICKTPOHATrPEBATEIbHBIC MPUOOPHI,

QJICKTPOOCBCTUTCIILHBIC HpI/I60pr, rajilbBaHHKa.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKUUA
IlocTtossHHEIE MarHuThel. B3amMmoneicTBHE IOCTOSIHHEBEIX MarHuToB. MaruuTHOE IIOJIE.

Bekrop marauTHON MHAYKIMU. [[pUHIUIT CynIeprio3uMi MarHUTHBIX ToJed. JIMHUY MarHUTHOU
uHayKuud. KapTuHa AMHUI MarHUTHOW MHYKLWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MarauTHOE MoJie MPOBOJHUKA ¢ TOKOM. KapThHa JNUHWUKA WHAYKIUHA MAarHUTHOTO MOJIS
JJIMHHOTO TPSIMOrO0 MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHWKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoencTBre NpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOJyJib M HalpaBIICHUE.

Cuna Jlopenma, €€ MoOIyidb M HampaplieHHE. JIBW)KEHHE 3apsDKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SBneHue HIEKTPOMArHUTHOM WHAYKIUHU. [loTOK BekTOpa MAarHUTHOM WHIYKIUU.
DNEKTPOABMKYIIAS CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe snekTpudeckoe moJie. DIEKTPOJIBWKYIIAS CHJIa MHIAYKIMU B TPOBOJHUKE,
JIBUKYIIIEMCS TTIOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM MOJIE.

[TpaBuio Jlenna.



NHayKTUBHOCTB. SIBIE€HUE CAMOMHAYKIMH. DINEKTPOABMKYIIAS CUJIa CAMOUHIYKIIHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: ITOCTOSIHHbIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIMHUM MHIYKUUW MAarHUTHOTO MOJIA.

B3anmopeiictBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cuibl JIOpeHIla Ha HOHBI AIEKTPOJIUTA.

SIBneHue ANEKTPOMATHUTHON UHAYKIUU.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI HHAYKIIMM OT CKOPOCTU M3MEHEHUSI MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

Hccnenoanue nencTBus MOCTOSHHOTO MarHUTA Ha PAMKY C TOKOM.

HccnegoBanue sBICHUS 3J'IeKTp0Mal"HHTHOfI WHAYKIOHWH.

Pa3gen 5. KoJsie0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1e0aHus
KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue

koneOanus. Ilepuon, uacrora, ammautyna u  (dasza kosnebGanuil. IlpyXMHHBI MasSTHUK.
MaremaTiueckuii MasTHUK. YpaBHEHHME rapMOHMYecKHX kojeOanuil. [IpeBparienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
Koje0aTeJIbHOM KOHType. AHAJOTUsl MEXKIYy MEXaHWYECKUMH U DJIEKTPOMArHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPrHH B HJCabHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXIeHHbIE MeXaHMUYECKHE KOJeOaHusl.

Pe3onanc. BeiHyX1eHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.



ITepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJICHUE 3IEKTPHUECKOW HHEPTHUU.
OKOJIOTMYECKHME PUCKM TpU IPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucnosb30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGmonenue 3aryxaromux KojaeOaHuid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIeOaHHI.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcuumnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKA UM HalpsyKEHUST OT BPEMEHH) s
3IEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOpPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KoJleOaHUH Tpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne TMepeMEHHOIO0 TOKa B IENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX

KOHACHCATOPA, KaATYIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL
MexaHnyeckue BOJIHBI, yciI0BHs pacrpoctpadenus. [lepuon. CkopocTs pacnpocTpaHeHus

U JMHa BojHbL. [lomepeuHble M MpOAOJIbHbIE BOJMHBL MHTepdepeHuus u audpakuus
MEXaHUYCCKUX BOJIH.
3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.
ONEKTPOMarHUTHHIE BOJHBI. Y CJIOBMSI M3JIy4€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHrtanus BekTopoB E, B, V B asnekrpomarHuTHOi BosHe. CBOMCTBa 3JIEKTpOMarHUTHBIX
BOJIH: OTpa)X€HHe, IpesoMIIeHue, Moispu3anus, Audpakuus, uHtepepeHuus. CKOpocTh

SJICKTPOMArduTHBIX BOJIH.



[Ikana 3nMeKTpOMarHUTHBIX BOJNH. IIpHMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paqnoCBA3U U TeneBuaeHUs. Pagnonokanusi.

DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.

TexHuueckue ycTpoMCTBa M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHble MHCTPYMEHTHI,
yIBTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE M MEAMLMHE, pajgap, paAuoONpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPAaHEHHUE NONEPEUHBIX U MPOJOIbHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habumronenne otpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 Audpakuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M YacTOTOMN
KOJICOAHUH.

HccnenoBaHue  CBOWCTB — DJIEKTPOMArHUTHBIX  BOJH:  OTPaXKEHUE, IPEJIOMIICHHUE,
noJsipu3aus, Iudppakuus, “HTepdepeHus.

Tema 3. Onmuxa
FGOMeTpI/ILIeCKaSI OIITHKA. HpHMOHHHeﬁHOC paCHpOCTpaHeHI/IC CB€Ta B O,Z[HOpOI[HOI\/’I cpezle.

JIyd cBeta. ToYeUHBII UCTOYHUK CBETA.

Otpakenue cBeTa. 3aKkoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJECHHsS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro csera. LBer.

Cobuparomue U paccenBaromue JuH3bl. ToHkass mnuH3a. DOKyCHOE pacCTOsSHUE U
onTHYEeCKas cuiia TOHKOM JMH3bL. [locTpoeHne n3obpaxeHuii B coOMparomux U paccenBaroOmInuX
nuH3ax. @opMysia TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JTUH301.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepenuus cera. KorepeHTHblE MCTOYHHKH. Y CIOBUS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOTCpCHTHBIX HCTOYHUKOB.



Hudpakmus  cera. Judpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuyeckue ycTpoWcTBa W MpPaKTUUYECKOE NPUMEHEHHE: O4YKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOE pacHpocTpaHEHUE, OTpakKeHHWE U TpejoMieHue cBeTa. OnTuueckue
PUOOPHI.

[TonHOE BHyTpeHHEe oTpaskeHHe. Mozens CBETOBOIA.

HccnenoBanue cBONCTB U300paKeHUN B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenne nudpaxnuu cera.

HabGmronenue qucnepcuu certa.

[TomrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmonenne nossipu3aiu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

H3mepenue nokaszarens MpeIoMIICHHS CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH
rpaHI/II_IBI MMPUMECHUMOCTU KJIACCUYECKOM MEXaHUKHU. HOCTYJ'IaTLI CHGHH&HBHOﬁ TCOpHHU

OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIHHOCTH OWHINITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHUE IJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChI C 3HepFHeﬁ 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ JacCTUIbI. 3Hep1“1/151 ITOKO.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU
®oronsl. Gopmyna [Tnanka cBsi3u 3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrusi U UMIYJIbC

dboToHa.



OtkpeiTue u wucciaenaoanne Goroddpdexkra. Omnbitet A. I'. CronmeroBa. 3akoHBI
doroaddexra. YpaBaenue Ditnmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.

Hasnenue ceera. Onbrtsel [1. H. JIeGenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuyeckue ycCTpoiiCTBa M NpPaKTHUECKOE MpUMEHeHHe: (oTodnaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

CBeToanoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuul. IlnanerapHas
mogens atoMa. Iloctynarel bopa. Vznyuyenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO ypOBHS B3HEpruu Ha JApyroil. Buawl cnektpoB. CHnekTp YpOBHEW 3HEpPruM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOJHOBOM 1yann3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXXHOCTh  CcTpoeHms  siapa.  OTKpeITHE
paanoaktTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuto coctaBa paMoaKTUBHOTO U3TyUEHHUS.
CsoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpPTaHU3MBI.

OTtkpbiTHEe TIpoTOHA M HeWTpoHa. Hyknonnas monens snapa ['eiizenOGepra—lBaHeHKo.

3apsn sapa. MaccoBoe uucio siapa. M30Torsl.



Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMa-usnydeHue. 3aKoH
paZoaKTUBHOIO pacmaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch spa.

Snepubie peakuuu. JleneHue u CUHTE3 AEp.

Anepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBBI SACPHOMN
HHEPreTUKHU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOIIOICHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTalbHbIe B3auMoieiicTBus. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoicTBa M MPAaKTUUYECKOE NMPUMEHEHUE: JO3UMETp, kamepa BuibcoHna,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TYnK HOHU3HUPYIOLIUX YaCTHUILI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusiM).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M aCTPOPU3NKH
OTtansl pa3sBuTHA  ACTPOHOMUMU. HpI/IKJ'IaI[HOC U MHPOBO33PCHYCCKOC 3HAYCHUC

ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHEThI, UX BUJUMOE JBUKECHHE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTPAJbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3] TJIaBHOU
NoCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKACHNN U 3Botolnu CoslHIA U 3BE311. DTanbl KU3HU 3BE3L.

Muineunsii [1yTe — Hamia I'anaktuka. [lonoxenune u nuxxenne ConHua B ['anaktuke. Tumnst
rajakTuk. PagmoramakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX TaTaKTHK.

Bcenennas. Pacmmupenue Bcenennoii. 3akon Xa06na. Pasberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuuecrkue nabniooenus



Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B Teneckon JIynsl, mutaner, Mieunoro [lyTu.

O0o01marnee NOBTOpeHUe
Ponn (1)I/ISI/IKI/I H aCTpOHOMHH B 3KOHOMH‘ICCKOI>'I, TCXHOHOFHHCCKOﬁ, COHH&J’IBHOﬁ n

ITHUYECKOW cdepax AeATEIIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PHU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HAay4HOW KapTHHE MHpPA, pOJb (PHU3MUECKOW Teopurn B (HOPMHUPOBAHUU
npecTaBiIeHUu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B O0LIEM psiLy

COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX Hpe,I[CTaBJ'IeHI/Iﬁ O IIpHUpoac.

MexnpeaMeTHble CBSA3H
Wzyuyenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocylecTBIsieTCs ¢ Y4ETOM

COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéH C KypcaMu MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsimus, CBSA3aHHbIE C M3YYEHHEM METOAOB HAy4YHOIO I1O3HAHMSL:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOINOJIEeHHE,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CHCTEMBbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKIHHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYHKIIHIA,
NPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe oAU TNIOCKUX GUryp U 00bEMa Tell.

buonocus: snexkrpuyeckue SBICHHUS B JKMBOW MpUpOJIE, KojeOaTelbHbIE IBUKEHHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBJICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpraHu3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTa/UIMYeCKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHbIN aHAIHU3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIeKU MAarHUTHBIX PyJ, POTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSACEHUM.

Texnonozus: TMHUM DJIEKTPOIIEpEnady, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
UHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,

MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro mpenmera «®dusmka» Ha ypoBHE cpefaHero oOuiero oOpa3zoBaHUS
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECMEYHUTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,

MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6p3.30BaT€JILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOTO mpenmMera «DHU3MKa» JODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3ULMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAlUi, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILecCTBa,
paclIMpeHUe >KM3HEHHOIO OIbITa M OIbITA ACSATEIbHOCTH B IIPOLIECCE pPEaTU3allMM OCHOBHBIX

HaHpaBJIeHI/Iﬁ BOCITMTATCIbHOM JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaIaHCKOro BOCIIMTAHMS
c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TMO3UIIMK  OOy4YalOmIerocss Kak AaKTUBHOTO |

OTBETCTBEHHOI'O YJICHA POCCUHCKOT0 00IIECTBa;

MPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX TYMAaHUCTHUECKUX M JEMOKPATHUYECKHUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO NIEATEIHHOCTh B HMHTEPECAaX TPaKJaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHME B3aUMOJCHCTBOBATh C COLUMAIBHBIMU MHCTUTYTaMHM B COOTBETCTBUHM C MX
GYyHKIMSIMU ¥ Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM IESITEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:
c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOM WJIEHTUYHOCTH,

NaTpUOTU3MA;
IIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:
C(I)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMUS, STUUCCKOTO MMOBCACHUS
CIIOCOOHOCTD OLICHUBATh CUTyallUl0O U MPUHHUMATb OCO3HAHHLIC PCIICHUSA, OPUCHTHUPYACH

Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B JCATCIbHOCTH y‘—IéHOFO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyLIEero;



4) 3cTeTHYECKOr0 BOCIIUTAHMS
OCTCTUYCCKOC OTHOIICHUE K MHUPY, BKIIIOYAA 3CTCTUKY HAYYHOI'O TBOPYECTBA, ITPUCYIIETO

¢du3uueckoil Hayke;

5) TpyA0BOr0 BOCIIHTAHUSI:
UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANBHON JEATEIbHOCTH, B TOM YHCIE

CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPBl, OCO3HAaHHE TJ00aJIbHOrO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JCHCTBHI B OKPYKAIOUIEH Cpele Ha OCHOBE 3HAHMS
1eNel yCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH JKOJOTMYECKOW HampaBICHHOCTH HA OCHOBE

MMEIOIINXCS 3HAaHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS
C(pOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS (PU3MUECKON HAYKH;
OCO3HaHME LIEHHOCTHU HAyYHOH JEATeNIbHOCTH, TOTOBHOCTh B Ipoliecce U3yueHUs (pU3NKH

OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBbie Jjornueckue 1eiicTBUA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €&

BCECTOPOHHE;
OTIpEeAeIATh LENH AeSTeIbHOCTH, 3aJJaBaTh apaMeTpPbl U KPUTEPUH UX JTOCTHXKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (PU3NYECKUX SBIICHUSX;
pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
Y HEMATEpUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTOB IIEIISM,

OLICHUBATb PUCKHN HOCJ'IG)ICTBI/Iﬁ JACATCIIbHOCTH,



KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBUAX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUEC IPU PCIICHHUU JKU3HCHHBIX HpO6JI€M.

ba3oBble HcciIeaA0BaTeJIbLCKUE I[eﬁCTBHﬂ:
BJIAACTH Hay‘IHOP'I TepMHHOHOFHCfI, KJIIOYEBbIMH IIOHATUSIMH H METOJaMU q)HSquCKOﬁ

HaYKH;

BJIQ/IETh HABbIKAMHU Y4YEOHO-UCCIIEIOBATEIbCKON M MPOEKTHOM AEATEeIbHOCTH B 001acTu
(bu3HKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHS 3a1a9
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMYHBIX METOI0OB TIO3HAHHSI,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPH
CO3/IJaHUHU Y4YE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UPOBaTh 3ajady, BBIABUTATh
runore’y e€ peuleHus, HaxOAuUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh IMIOJYYEHHBIE B XOJI€ pEHICHUS 3aJaud pPe3yJbTaThl, KPUTHYECKHU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBHUTb HpO6J’ICMI)I " 3a71a4u, JOITYCKArIHEC aAJIbTCPHATUBHBIC PCIICHU .

Pabora c nndopmanmueii:
BJIAACTb HAaBbIKaMHU ITOJTYYCHHA HHq)OpMaHHH (i)I/I?)I/ILIeCKOFO COACPpIKaHNUA M3 MCTOYHHUKOB

pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOMCK, aHalIM3, CHUCTEeMAaTHU3alUi0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHuEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, MPaBOBBIX U

9TUYCCKUX HOPM, HOpM HH(l)OpMaHHOHHOﬁ 6C3OHaCHOCTI/I;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy

MMpEaACTaBJICHUA U BU3YyaAJIM3allUU.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBUS:
OCYIIECTBIISAITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIli U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUAYaIbHON paOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBUS MO €€ JTOCTHKEHUIO: COCTABJIATH IUIAH JEHUCTBHM, paclpeneisTh poJid C y4ETOM
MHEHUH YY4aCTHHKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJa U KaKIOTO YYaCTHUKA KOMaHJIbl B OOIIUN pe3ysibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYAILUSX,

MMPOSABJIATE TBOPUECTBO U B006pa)KeHI/Ie, OBITh WHUIIUATUBHBIM.

PeryasiTuBHbIC yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:
CaMOCTOATCIIbBHO OCYHICCTBJIATL ITO3HABATCIBHYIO ACATCIBHOCTL B oOJactu (1)I/I3I/IKI/I n

ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH DPELICHHsS PAcUYETHBIX U KAueCTBEHHBIX 3a1ad, IIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAILUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienaTh OCO3HAHHBIN BBHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (OPMHUPOBAHHMIO W TMPOSBICHUIO DJPYAUIMHM B 00yacTu (U3HKH,

MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTpo.JIb, IMOIUOHAJIbHbIN HHTEJJIEKT:
JaBaThb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHBBI B ICATCIBLHOCTH, OLICHHWBATh

COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJICTh HaBBIKAMU [103HABATEIbHON peQUIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHMUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AECATEIbHOCTH;

IpUHUMATh ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKU.

B npornecce 1ocTHKEHMS TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS IIPOIPaMMBbI 110 (PU3UKE IS
YPOBHsI CpeAHEro obuiero oopa3oBaHus y 0OydYaIOUIMXCSl COBEPILIEHCTBYETCSI AMOLMOHAIbHBIN
UHTEJJIEKT, MPEANoaraoui copMUpOBaHHOCTD:

CaMOCO3HAHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHHS, BKJIFOYAIOLIETO CaMOKOHTPOIIb, yMeHue [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBAaTHCS K SMOIMOHAIbHBIM
M3MEHEHUSM U NPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEN MOTHUBALIMM, BKIIIOYAIOIICH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHE JE€HCTBOBATh UCXOMS U3 CBOUX BO3MOKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C JIPYTHMHU

JJIOObMH, 38.60TI/ITBCH, MPOABJIATH UHTCPECC U pa3pCllIaTh KOH(bHHKTLI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 kiacce npeaMeTHble pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

JIEMOHCTPHUPOBATh Ha NMPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOMN
HAayyHOW KapTHUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B MPaKTUYECKON

JIeITEeIILHOCTH JIFOACH;



YYUTBIBaTh TPAHUIBI MPUMEHEHUS H3YYCHHBIX (PU3MUECKHX MOJENCH: MaTepHabHas
TOYKa, MHEpLHUaJIbHAs CHUCTeMa OTCU€Ta, aOCOJMIOTHO TBEPIOE TENO, UACAIBbHBIA Tra3, MOJAEIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA AIEKTPUYECKUM 3aps]l IIPU pELICHUU
bu3nYecKuX 3a1a4;

pacrio3HaBaTh (pu3MUYEcKue SBICHUS (MPOIECChl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOEC U PaBHOYCKOPEHHOE TNPSIMOJMHEWHOE JBIIKEHHE, CBOOOJHOE TAaJCHUE Tel,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpIHs, B3aumojencTBue Tei, nuddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O00BbEMa Tel MpH HarpeBaHUU
(oxXJakJIeHNHN ), TETUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICHCAIU, TIJIaBJICHUE, KPUCTAILTU3AIIHS,
KHUIICHUE, BIQXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPH €ro HAarpeBaHUHU B 3aKPBHITOM
cocyJlie, CBA3b MEXAY IapaMeTpaMu COCTOSHHMS Ta3a B H30IMPOLECCaxX, SJIEKTpU3ALMs Tel,
B3aUMO/ICUCTBUE 3aPsI0B;

OIHMCHIBATh MEXAHUUYECKOE JABWKCHHE, UCIOJIb3Ys (PU3NYCCKUE BEIMYMUHBI: KOOPIAMHATA,
yTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHia, UMITYJIbC Teja, KUHETHYecKas
SHEprus, TMOTCHI[MAIbHAS JSHEPTHs, MEXaHWYecKas paboTa, MEXaHMYECKas MOIIHOCTh; IpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MYECKH CMBICT HCHOJIB3YEMBIX BEIUYMH, WX
0003HAYCHUS U €UHUIIBI, HAXOIUTh (DOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIMUHUHY
C IpYIT'UMHU BEJINYNHAMU,

ONKCHIBaTh H3YyUYEHHBIE TEIJIOBbIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS, HCHOJIb3YS
dbusznyeckue BEJIMYMHBI: JaBIIEHHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas DSHEprus
XA0THYECKOTO JBUKEHUS MOJICKYJ, CpPEAHEKBaJpaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, padora rasza, Kod(Qp(UIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTIO
JBUTATENS; IPU OMUCAHUH MPABUIIHLHO TPAKTOBATh (PHU3UUECKHIT CMBICI UCIIOJIb3YEeMbIX BETUYHH,
uX O0003HAYeHWS W EOUHHIIBI, HAXOIUTh (OPMYIBI, CBSA3BIBAIOIINE AaHHYIO (U3UUYECKYIO
BEJIMYUHY C IPYTUMHU BEITMUUHAM;

OMHCHIBATh M3YYCHHBIC AJICKTPUUYCCKHE CBONCTBA BEIIECTBA U DJICKTPUUCCKUE SBIICHUS
(mpotiecchl), UCTIONB3YsT (GU3NUYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsill, dNEKTPUUYECKOe TOIe,
HaMpsOKEHHOCTh MMOJIS,, TOTEHLHMAaN, pa3HOCTh MNOTEHIMANOB; IPU ONHCAHUM TPABUIBHO
TPaKTOBaTh (U3MYECKUN CMBICT KCIOJIb3yEeMbIX BEIWYMH, WX OOO3HAYEHUS W CIWHUIIBI,
yYKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEIMUMHY C IPYTHUMH BEIMYNHAMU,

aHAIIM3UPOBATh (PU3MUECKUE TMPOLIECCHl M SBJICHHS, WCIONB3Yysl (GU3NUYECKUE 3aKOHBI U
MPUHIMILL: 3aKO0H BcemMupHoro tsarotenus, |, |l u Ill 3akonsr HeloToHa, 3akoH coxpaHeHus

MEXaHUYEeCKOH OHEPIHUH, 3aKOH COXpPAaHCHHA UMITYJIbCA, IPUHOUIT CYIIECPIIO3UIIUN CHUJII, ITPUHIUIT



pPaBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJT ¢ a0COJIIOTHOM TeMIlepaTypoi, MEepBbIi 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOT0 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI JCHCTBHSI MAIIUH, NPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3ianyaTh yCIOBHUS UX O€30MAaCHOTO MCIIOIB30BAaHMS B TOBCEIHEBHOM KU3HU;

BBITIOJIHATh AKCIEPUMEHTHI MO HCCIEIOBaHUIO (DU3MUECKUX SIBICHUI M MPOIIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHU#, TMpu d3ToM  (HopMyIupoBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOKI;

OCYIIECTBIISITh HpPSIMbIE U KOCBEHHBbIE H3MEpPEHHS (U3NYECKUX BEIUYHH, MPH 3TOM
BBIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMM BEIMYMHAMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHHM, MPHU AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pE3YyJIbTaThl
MOJTy4YEeHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHH B BUJIE TaOIHUI] U TpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJIbTaTaM MCCIIEI0BAHNUS;

coOmofaTh mpaBuia OE30MAaCHOTO Tpyda HpU TMPOBENECHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIE0BAaTEIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOPaTOpHOro 000pYyIOBAHUS;

pemate pacy€THbIE 3aJaud C $BHO 3a/JlaHHOM (PU3MUECKON MOJENBI0, HCIONb3YS
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BETHUNHBI,

pelaTh KauecTBEHHBIE 3a/layM: BBICTPAMBAaTh JIOTMUECKHU HEMPOTUBOPEUMBYIO IEMOYKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCTOJb30BaTh TPU peIIeHHMH Y4YeOHbIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

MIPUBOJIUTH IPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE

HAYyKH, 00BsICHEHHE IponeCcCOB OKPYKAOUICTO MUPA, B Pa3BUTUC TCXHUKHU U TCXHOJIOFI/Iﬁ;



UCIOJb30BAaTh TEOPETUYECKUE 3HAaHUS N0 (U3MKEe B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOILEH cpere;

paboTaTh B IpyNNe C BHIIOJIHEHUEM pa3IMYHbIX COLUAIBHBIX pOJEH, IIaHUPOBATh
paboTy Trpynmbl, palMOHAIBLHO PACHPENENATh OOS3aHHOCTH W IUIAHUPOBATH JAEATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYIIbI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.

K xonuy oOyudenus B 11 kiacce npeIMeTHble pe3yiabTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHUH:

JEMOHCTPHPOBATh Ha MPUMEpPaxX PoJib U MeCTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOMH
Hay4YHOW KApTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TIPAaHMIBl HPUMEHEHHMsS M3YUYCHHBIX (U3MUECKUX MOAee: TO4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a/]1a4;

pacrio3HaBaTh (U3MUECKUE SIBIECHUS (MPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHuTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM U JBIXKYIIUHCS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OINMCHIBAaTh M3YyUEHHBIE CBOMCTBA BEUIECTBA (IEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHIONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Iouis, cwia Amnepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYyIIKW, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MepHoj W yYacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CuUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EAMHHUIIBL,

yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTMUUHAMM;



OINUCBIBaTh M3YYECHHbIE KBAHTOBBIC SIBICHHMS U IIPOLECCH, MCIOJB3Ys (U3MUEcKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sIep, IpPU OMUCAHUU
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, UX OOO3HA4YEHUs U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (DPU3MUYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITMYHHBI;

aHAJTM3UPOBATh (PU3MUECKUE TPOLECCHl W SBICHUSA, UCHOJIB3YSd (PU3MUECKHE 3aKOHBI H
OPUHLIMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IAPAICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJEKTPOMarHMUTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHENMHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OHWHITEHHA I (OoTodh(dEeKTa, 3aKOH COXpPAaHCHUS JHEPrUM, 3aKOH
COXPAaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DSJIEKTPUYECKOro 3apsfa, 3aKOH COXPaHEHUs
MaccoBOI'0 4Mcia, MOCTyJaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnazna, IpH 3TOM pPa3iInyaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE W YCIOBHUS (TPaHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIIpEACIATh HANPABICHUE BEKTOPAa MHIYKLUU MATHUTHOTO IOJIS NPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITNIOJIHATh AKCIEPUMEHTHI 1O HCCIIEIOBAaHUIO (DU3MUECKUX SIBIEHUM M MPOIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (GOpMYyIHPOBATh
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaThb YCTaHOBKY U3
IPeJI0KEHHOT0 000PYI0BAHUS, TPOBOAUTDH OMBIT M (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIATh NpPSIMblE UM KOCBEHHBbIE H3MEPEHHS (U3NYECKUX BEJIWYHMH, MPH 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH  (U3MYECKMX BEIMYMH C HCIHOJB30BaHUEM MPSAMBIX
U3MEpPEHMIl: IPpU 3TOM KOHCTPYHUpPOBaTh YCTAaHOBKY, (DUKCHUpPOBATh PE3yJbTaThl IMOIYYEHHOMN
3aBHUCUMOCTH (PU3MYECKMX BEIUYMH B BUAE TaOMMIl M TpaduKOB, Je€NaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

coOmrofaTh mpaBuia OE30MAaCHOTO Tpyda HpU TMPOBENECHUU HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIEpUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JIEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOpaTOpHOTo 000y IOBAHUS;

pemiaTh pacu€THbIE 3aJauyd C SBHO 33JaHHOM (U3UYECKOM MOENbI0, HUCIONb3Ys

¢buznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NUYECKYIO



MOJIETIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIBl, HEOOXOIUMBIE Ui € pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (1)I/IBI/I[I€CKOI\/JI BCJIMYHHBI,

peliaTh Ka4YCCTBCHHBIC 3aJla4y: BBICTPAUBATL JIOTMUCCKH HCIPOTHBOPCUMBYIO LCIIOYKY
paccyXIeHHUH C OTTOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUECKHE SIBICHHUS;

UCIIONIB30BAaTh IPH PEIICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpManNOHHBIC
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH W TPEACTABICHUS y4eOHOH u
HAYYHO-TIOMYJISIPHONH HWH(OPMAINK, MOJYYCHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH NOIYyYaeMyI0 HH(POPMAIHIO;

OOBSCHATH NPUHIMIBI ACHCTBHS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3nuyath ycIoBHA UX O€30M1aCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MIPUBOANTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apyOEeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIB30BATh TEOPETUYECKUE 3HAaHUS 1O (U3MKE B TIOBCEIHEBHOW IKM3HM IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHs 3J0POBbS U COOIIOIEHHS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPY KaloIeil cpere;

paboTaTh B TpyMNIle C BBINOJHEHUEM pPA3IUYHBIX COIMANBHBIX POJICH, IUIAaHWPOBATh
paboTy TPYNIBI, PAaMOHAJIBHO paclpelessTh OOSM3aHHOCTH W IUIAHUPOBATH JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIAJ KaXXAOTO W3 YYAaCTHHUKOB I'PDYIIIILI B

pelICHHE paccMaTpUBaeMOil MPOOIIEMBI.



TemaTuueckoe mianuposanue 10 kiacce

Ne Ha3BaHue Tembl KounuecTBo
qacoB

1 | ®u3nKa M MeTObl HAYYHOI'0 MO3HAHMUSI. 2

2 | MexaHuka. 19

a) | Kunemaruka. S

b) | Jlunamuka. 7

C) | 3aKoHBI COXpaHEHHsI B MEXaHHUKE. 7

3 | MoJjekyJsipHasi pu3nka u TEpMOTHHAMHKA. 24

a) | OcuoBel MKT. 9

b) | OcHOBBI TEPMOIMHAMUKH. 10

c) | ArperaTtHble cocTosiHU BeniecTBa. Da30BbIe MEPEXOIbI. 5

4 | DaeKTpoAUHAMMKA. 23

a) | DiekTpocTaTuKa. 10

b) | HocrosinubIi ToK. TOK B pa3InuHBIX Cpeaax. 13

Temarnueckoe mannposanme 11 kiaace
Ne Ha3BaHue Tembl KounuectBo
4acoB

1 JIeKTPOMArHUTH3M. 12

a) | MarnuTHOE€ 110J1€, 3JEKTPOMAarHUTHAas MHAYKIIMSL. 12

2 | Kosiebanusi 4 BOJIHBI. 25

a) | DIeKTpOMarHWTHBIE M MEXaHUUYECKHE KOJICOaHHUS. 9

b) | DieKTpOMarHUTHBIC M MEXaHUYECKUE BOJIHBI. 5

¢) | Onruxka. 11

3 | OcuoBbl CTO. 4

a) | Ocuosul CTO. 4

4 | KBanToBasi pusuka. 16

a) | DIIeMEeHTHl KBAHTOBOM OTTHKH. 6

b) | Crpoenue aroma. 4

c) | AToMHOE sJIpO. 6

5 | DyeMeHTHI ACTPOHOMHUH M ACTPOPU3UKH. 11

a) | DneMeHThbI aCTPOHOMHH U acTPO(U3HKH. 11







