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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX  opranm3amusax Poccwiickoit  dDenepanuu,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealM3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH HA 0A30BOM YPOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HanOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMmHel, Ounonorue, ¢usmueckoir reorpadueit u acrpoHomueit. Mcnonap3oBaHue W aKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHnue Gpu3mku BHOCUT OCHOBHOH BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku Uit ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH PsII UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeAnoyiaraeT UCIONIb30BaHUE TYMaHUTAPHOTO
noTeHIManza GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DPU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peaau3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs Mpo0IeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
busnueckoit Teopuu, poiu (GyHIAMEHTAIBbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucreMHO-IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aIy KCIEPUMEHTAIbLHON NIeATENbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrineneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAZCHHE OOYUYAIONIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 33/IaHHON (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIOTCSL 33aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W MPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (DU3MKHM Ha YpOBHE CpPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyioBaHue.
JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBHIX JEMOHCTPALMN ISl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.
JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMILJIEKTOB M OOECIeyMBaeTcsi B pacdyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU 1IENISIMU U3Y4YeHHUsI (PUUKU B 00IIEM 00pa30BaHUHU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIECHHS K OKPY)KAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMUpOBaHNE YMEHUI OOBSICHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

nproOpeTeHne CHUCTEMBbl 3HaHUN 00 OO0MmMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, HIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dopMHupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUSA JUISI OOBSICHEHUS
busznyecKkux SBICHUA B MPUPOJE U JUIA TNPUHATHS NPAKTHUUECKUX PpEUICHHH B
MMOBCEAHEBHOMN XKU3HU;

OCBOGHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIENBIO, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3JaHue (HU3UYECKON
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MUYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHU Ha OKPYKAIOIIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ybTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hexeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEIII0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOp MPOBEICHUs JTabOpaTOpHBIX PAbOT U

OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUaroIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBICHUN M TporeccoB. Hayunele rumore3sl. Ouznueckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpelHSAsI CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEILEHUs MaTepruaibHOW TOYKHA OT BpEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeiiHoe ABW)XKEHHE. JIBH)KEHHME MaTepHadbHOW TOYKM IO OKPY)KHOCTH C
IIOCTOSIHHOM II0 MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WITIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHre HEpaBHOMEPHOIO ABUKEHHUS C LENbIO ONPEIEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXIYy  MYTSAMH,  MPOMIEHHBIMH  TeJOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOcTH [Nanuies. I[lepoiit 3akoH HeroTtoHa. MHepuHanbHbIe CUCTEMBI
OTCYETA.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MaTtepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.



3akoH BceMupHoOro tsaroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS
IIPY JBHKCHHUM TeNa B )KUAKOCTH WM rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHHueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HUS U CKOJIbKEHMSL.

Ycnosus paBHOBeECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
oOpasitie, oT ux aedopMaruu.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHNE UMITYyJIbCca Teja. 3aKOH COXPAaHEHUs UMITYJbCca. PeakTHBHOE NBUKEHME.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEPIrUs yrnpyro aeGopMupoOBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpoMCTBa U INPAKTHUYECKOE NPUMEHEHME: BOJOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHNIMAIBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne aOCONIOTHO HEYNpPYroro yaapa C IOMOUIbIO JABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHHEM MEXAaHHMYECKOW SHEpruM Tejla Ha
IIPUMEpPE PACTSHKCHUS PE3HHOBOTO JKI'yTa.



Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pasMmepbl MoseKkyn. KoiaumdecTBo BemliecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUu
uleanbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeIHeld KHHETHYECKOH SHEpruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBunHa. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ' paduyeckoe mpencTaBieHe U30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JTBUKECHHS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

OmnpeneneHnne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprusi 0lHOAaTOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BelecTBa. KoanyecTBo TEmIOTHI P TEIUIONEepeaaye.

[TonsitTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B IpUpO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Kod(hPUIUEeHT MoJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuuyeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEPrUU Teja TPHU COBEPIICHUH pabOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOr'0 BO3JyXa, HarpeBaHue 3(upa B JAaTyHHOU TpyOke myTém
TpeHus (BUICOAEMOHCTpAIsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O ABUTATEs.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne u koHjeHcauus. HMcmapenne u  kuneHue. AOcCoONOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachlmeHHblil nmap. YaenbHas TerioTa mapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEpPATyphl KUTICHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucramnmaeckune u amopdHbie Tena. AHH30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucramumszanus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHu4yeckue yCTpONMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMHU IIOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIAKHOCTH.

Habumtonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHrie OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. dnekmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui  3apsia.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHnmn cynepnosunuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro modis.  [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{u3neKTpuieckasi IpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPaKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTpPOnpHOOpOB, KOHAEHCATOp, KOMUPOBaIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DNEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

ITpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMdNIeKTPUKY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTb  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTosIHUA MEXy HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit anexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl yyacTka Lenu.

DneKTpuuecKoe COIIPOTHBJICHUE. Y aensHoe COTNPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 371€KTPUUYECKOTO TOKa.

DNEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE COIPOTUBICHNE UCTOYHUKA TOKa. 3akoH OMma s
MOJTHOM (3aMKHYTOM) AJIEKTpHUecKoi nenu. KopoTkoe 3aMpIkaHue.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAs MPOBOJUMOCTH IMOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
JTUCCOLMAIUS. DIEKTPOIIN3.

DnekTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psa. MomHus.
IIna3zma.

TexHu4yeckue yCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHHS, BAKYYMHBIM THOJM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIATU
MOTNIEPEUHOT0 CEYCHUS U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMKYIIEH cuibl. KOpoTkoe 3aMblKkaHHE TajlbBAHUYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AMO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHJIBI  HCTOYHHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € Y4ETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JIMHEWHass QyHKIusA, napadona,
runep6oa, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCUHYC, TAHTEHC,



KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nupdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJIEKTPHUUECKHUE SBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BAaAXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpazoBaHUE JBUKEHUM C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUS HMMIyJbca B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUITMOHED, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJOTUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC MPUOOPHI, TaIbBAHUKA.

11 KJIIACC

Pasznea 4. diaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMopelcTBHME INOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKA MarHUTHON
MHAYKIMK. KapTiHa TUHUI MarHUTHON MHAYKLUU NOJIS IOCTOSTHHBIX MArHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO IOJISA
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAYyKuuu Papazes.

BuxpeBoe nsnekTpuueckoe mojie. OJIEKTPOABMIKYIAsS CWJIA HMHIAYKIMM B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThl, MJIEKTPOJIBUraTENlb, YCKOPUTEIN 3JIEMEHTAPHbIX YaCTHILI, UHAYKLIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW HHAYKIWH.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTL 3JICKTpOI[BI/I)KyIJ_[eI71 CHUJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHUS MAar"HuTHOI'O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yyeHnne MarHuTHOTO T0JIs1 KaTYIIKH C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUNHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KosebaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, ammmryna u  ¢asza kosnebaHuid. IlpyKMHHBIH MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAIOTUs MEXJIYy MEXaHMYECKUMHM M 3JIEKTPOMAarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATBHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHy/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[TepemenHblil ToK. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHMUSI.

Tpancdopmarop. [IpousBoacTBo, mepegaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
TeHepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNIbHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3NCTOPA, KAaTYIIKHM MHAYKTUBHOCTH
KOH/JIEHCATOopa.

Mogenb TMHUAN 3IEKTPOIIepESauH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCMMOCTHY NEPHOa MAJIBIX KosieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IIOCIEIOBAaTEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL



MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHE. CBONMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnuOCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHu4eckue yCcTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBHU30D,
anTeHHa, Tenedon, CBY-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

HabGmronenue otpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
Kosie0aHuM.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, MPEIOMIICHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OHOPOIHON cpefie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CroxkHbll cocTaB 6enoro cera. L{ser.

Cobuparoniue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKasl CHJIa TOHKON JUH3BL. [locTpoeHrne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass onrtuka. Wurtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS —TJIaBHBIX
MaKCHUMYyMOB TP MaJeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYeCcKHe yCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHWE: OYKH, Iyma, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
peméTKa, TOISTPOUSI.

Jlemoncmpayuu



[IpsamonuHEeiHOE pacHpOCTpaHEHUE, OTPAKEHHE U TMperaomsieHue cBeta. OnTUyYecKue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne untepdepeHium cera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcun cBera.

[Toryuenue criekTpa ¢ TOMOIIbIO PU3MBI.

[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEprusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHeprun (GOTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuia» porodrddexra.

Jasnenune ceera. OnwiTel [1. H. JIeOGenena.

XUMHUYECKOE IEVCTBUE CBETA.

TexHuueckue yCcTpOHCTBA M TPaKTHUECKOe NpUMEHeHHue: (poTorneMeHT, (OTONaTUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GoTtodddexra.

CBeToauoI.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna nmo paccesnuto o -uactuul. [lmanerapHas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u normnouieHue GOTOHOB IpHU MEpPEXoje aroma C
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

Bonnossle cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIy4EHUE.

TexHuuecKkrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.



Jlemoncmpayuu
Mopuens omnbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnroneHnue nuHeyaThIX CEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HabGnonenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI,  JIOKa3bIBAIOIIUE  CJIOXHOCTb  CTPOCHHsA  sjpa. OtkpseiTHE
panuoaktuBHOCTU. OTBITH Pezepdopnaa mo onpeneneHuio cocTaBa paalioakTUBHOTO H3ITyYCHHUS.
CgoiictBa anb(a-, 6eta-, raMmma-u3IydeHus. Biusaue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpbiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopenp siapa ['eitzenOepra—lBaHeHKO.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
OHeprust cB3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.
SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.
SAnepubiii  peaktop. TepmosnepHsiii cuHTe3. [IpobmemMbl W MEPCIEKTUBBI  SACPHOU
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHLI.
®yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pr3nueckoi KapTUHbBI MUpA.
TexHuuyeckue ycTpoHCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.
Llemoncmpayuu
CuéTurK MOHU3UPYIOLIUX YACTHII.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HccnenoBanue TpekoB 4acTHI (10 TOTOBBIM (oTorpadusm).

Pa3nesn 8. DineMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Ortanbl pa3BUTUs acTpoHoMuu. llpukiiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MJIAHETHI, X BUAUMOE JABHKEHUE.

ComHeuHas cucTeMa.

Counnne. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHI@ W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTpPaJbHBIM KJIACC — CBETUMOCTB». 3BE3MbI
IJaBHOM MOCICAOBATCILHOCTH. 3aBHCHMOCTH «Macca — CBETHMOCTBY» IS 3BE3J TIJIaBHOM
MoCJe0BaTEeNbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE TNPEACTABICHUS O
MPOUCXO0KACHUU U BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bospmioro B3peiBa. PenukToBOE H3TydEeHHE.

MacmtaOHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Vyenuueckue nabnrooenus



Habmoienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B treneckon JIynsl, uraner, Mieunoro [TyTu.

O6o0maroee NoOBTOpPeHNE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
ITHYECKON cdepax esATEIbHOCTH 4YeIOBEKa, pPOJib W MeCTO (U3UKH U aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJib (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUM O IPUPOJIE.

Me:xnpeaMeTHblie CBS3U

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcsl ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3C€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUECKHE (DYHKIHUHU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOILHUKOB, OIPEIEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoecus: snexTpuyeckue SBICHUS B KUBOM MpUpOJE, KOjeOaTeNbHbIC JBHKCHHS B
J)KUBOW TPUPOJIE, ONTHUYECKUE SIBJICHUS B JKMBOW MPUPOJE, NEUCTBHE paJUAlMM Ha >KUBHIC
OpTaHU3MBI.

Xumus: cTpoeHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOU PEIIETKH, CIEKTPaIbHbIN aHaIN3.

Teoepagus: MarHUTHBIE TOTIOCA 3€MIIM, 3JIEKU MArHUTHBIX pyaA, (POTOCHEMKA 3eMHOM
MOBEPXHOCTHU, IPEICKAZAHHNE 3EMIIETPICEHUII.

Texnonozusi: TMHUN 3JEKTPONEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEIND,
WHIYKIIMOHHAsI TIe4b, pajap, pPaauoONpUEMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHero oOIiero oopa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3ysIbTaThl OCBOCHMs ydeOHOro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroLIMXCsl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXaAeHUI, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B INPOLIECCE PeaTU3allii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIBbHOMN JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpMUPOBAHHOCTh TPAKIAHCKOM MMO3UMLMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUENIOBEUYECKUX TI'YMAHUCTUYECKUX U JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alty;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMM HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B JIEITEITLHOCTH YUIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas AICTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEsATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYLICCTBICHUE IEUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOrO pa3BUTHUSA YETIOBEUECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HamNpaBJICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIBHOCTh HHINBUYaTIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue aeiicTBUs:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh UEN IEATENIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHHWBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISIM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIONHATH pabOTy B YCJIOBHSIX pPEabHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIOUYEBBIMU TOHATUSAMH M METOAaMHU (U3UYECKOM
HayKU;

BJIQ/IETh HABBIKAMU Yy4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTd
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJETh BHUJAMH JAESATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €ro WHTEPIPETalUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MPH
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJM3UpOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3y €€ peIlIeHUs, HaXOAUTh apPryMEHThl JUIsl J0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATh TOJYYEHHBIE B XOJE€ PEHICHUS 3aJauyd PE3YylbTaThbl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOWU NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:



BJIAJI€Th HaBbIKAMH MOJy4eHUs MH(OpManuu (GU3NYECKOTO COIACpPXKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSATEJIBHO OCYLIECTBJIATh IIOMCK, AaHAJINW3, CHUCTEMATH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPTaHM3alMOHHBIX 3a/1a4 C COOJIOEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHUs B pPa3IMYHbIX ¢opmarax ¢ Yy4ETOM
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEACTABIICHUS U BU3YaIU3aLUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMH U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX IEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, pPaCIpelesATh POJIU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAXKJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYyalHUsdX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIIECTBISATh MO3HABATENBHYIO NESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHUS Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MIOCTOSIHHO MOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTE/JIEKT:
JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;



BJIJICTh HABBIKAMH TIO3HABATEILHOU PeIICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OIIEHMBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHS M0 UX CHIKEHHIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U aPT'yYMEHTBI APYTUX [IPU aHAIU3€E PE3YIbTAaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTUX HA OIIHOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 10 (pU3HKe ISt
YPOBHSI CpeAHETo OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIFOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBHOE COCTOSHHE,
BUJICTh HAIPABIICHUS PA3BUTHS COOCTBEHHOM IMOIIMOHATBHOU Chepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyIMpOBaHHUs, BKJTFOUYAFOIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATD
OTBETCTBCHHOCTH 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCA K 3MOIMOHAIBHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

OMIIaTuHy, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OMOIHOHAJIBHOC COCTOAHUC IOPYIux,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIECHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATH OTHOIICHHUS C JAPYTUMH
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JEATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpLUalbHasl cHUCcTeMa OTCYéTa, aOCOIIOTHO TBEPJOE TEIO, UACANBHBIM ra3, MOJEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIA AIEKTPUYECKUM 3aps]l IPU pELICHUU
du3nUeckux 3anay;

pacrio3HaBaTh (U3MYECKHEe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BU)KEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILUs, B3auMonaeucTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJaxJIeHUN), TEIJIOBOE paBHOBECHE, UCIAPEHNE, KOHACH ALV, TUIaBIeHUEe, KPUCTAIUIU3aLNs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE JABJICHUS Ira3a IPU €r0 HAarpEBAHUM B 3aKPBITOM
coCylie, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3aps10B;

OINKCBIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIONIb3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPrus, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUH CMBICT HCIOJB3YEeMbIX BEIWYHMH, UX



0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJB3Ys
¢dusznueckue BEIMYMHBL: JaBlIEHWE Tas3a, TeMIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT IMOJIe3HOr0 IEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEJTUYHH,
uX O00O3HAYEHUS U EAUHHIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(TIporiecchl), UCTONb3Ys (U3NUECKUE BETUYMHBL AIIEKTPUUECKUH 3apsijl, dJIEKTPUYECKOe IOoJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJNb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHl M SIBJICHUS, WCTONB3YyS (U3HUYSCKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOTIPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3ivyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 10 HCCIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIH CIIOCOO W3MEPEHUS W HCIOJIB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMUYMHAMU C HCIOIb30BAHHEM
OpSIMBIX  U3MEPEeHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATH PpPE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECCKUX BEIWYMH B BUJIC TAOIHI] U TpadUKOB, JEJIaTh BBIBOJIBI
10 pe3yJbTaTaM HUCCIIEOBAHUS;

coOnrofaTe mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEACHUHM HCCIEAOBAaHUNW B paMKax
y4eOHOrO0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M MPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONB3Ys
dbuznyecKkre 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BBIOMPATh (PUZUIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIE s e€ peleHus,
MIPOBOJIMTH PAcUETHI U OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHUS (PU3UIECKON BETMUNHBI,

peliaTh Ka4yecTBCHHBIC 3aJ1a4d: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUMBYIO IIETIOYKY
paccyXJIeHUM ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTIONIb30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAlM U MpPEICTaBICHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJydaeMyto HH(OpMaLINIO;



MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpeje;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLICHMBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelleHne paccMaTpuBaeMon IPOOJIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UUECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MYECKUX MOJACICH: TOYCUHBIN
JNEKTPUYECKUN 3apsiii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MoOJeIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOT'O SI7Jpa MPH pelIeHur GU3NIECKUX 3a/1a4;

pacrnio3HaBaTh (PU3MYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHE MArHUTOB, 3JEKTPOMArHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apl,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJSIpU3alUsg CBETa, JUCHEPCHUsS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBIIEHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOro moiis, cuia Amnepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTYILIK{, SHEPTUsl 3JIEKTPUYECKOI0 M MarHUTHOTO IOJIEH, MEepUOJa W 4YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJia JUH3bI, TPU ONUCAHUU MPABUIBHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOB3YEMBIX BEIIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIONB3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUsS U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBATh (U3MYSCKUN CMBICI WCIIOIB3YEMBIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUMHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTENbHOIO W MMapajlieNlbHOTO  COEIWHEHUs
IIPOBOJHUKOB, 3akOH JDKoyns—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTeHHa 11 Qoroddderra, 3aKOH COXPaHEHHs] DHEPTUU, 3aKOH
COXpaHEHMsSI HMITYJIbCa, 3aKOH COXpPaHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH pagnOaKTUBHOTO pacmajna, MpU 3TOM pa3inyaTh



CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKOe BbIpaKEHHE U YCJIOBUA (TpaHMIIbI,
o0jacT) IPUMEHUMOCTH;

OIpEEIATh HAIlpaBICHUE BEKTOPA MHIAYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOro JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH ITOM
BbIOMpaTh ONTUMAJIbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCIOIB30BaHUEM MPSIMBIX H3MEPEHU:
IIpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOIYYEHHOW 3aBUCUMOCTU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOr0 IKCIIEpUMEHTA, Y4E€OHO-UCCIIENOBATENIbCKOM M IMPOEKTHOW JESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIE 3ala4d C SIBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINBI, HEOOXOIAMMBIE Uil €€ pelIeHHs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaU€HUS (PU3NUECKON BEIHUNHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHMUS;

UCIOJIb30BaTh NPU PELIEHUMH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUUU U MpPEICTaBICHUs] yd4eOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HHPOPMALUIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBUS UX O€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

INPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HaYyKH, B 00BsSCHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, MIAaHUPOBATh paboTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTH B
HECTaHJIaPTHBIX CUTYalUsIX, aJIeKBATHO OLIEHMBATh BKJIAJ KaXXJOrO M3 YYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HaumenoBan KosmuecTBo 4acos DJIeKTPOHHbIE
" We pa3ueioB (uudpoBbie)
n/ Bcer  KoHTpoabH IIpakTHyeck
U TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboTsbl
NPOrpamMMbl pecypchl
Paszpen 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
o
M:;;KS " bubnunorexa LIOK
11 8 2 https://m.edsoo.ru/7f41b
Hay4HOT'O
f72
MMO3HAHMS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [{OK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41b
fr2
bubnuoreka [{OK
2.2 JiHamMuKa 7 https://m.edsoo.ru/7f41b
f72
3aKoHBI bubmuoreka [IOK
2.3 COXpaHEHHUs B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHUKE f72
Hroro mo pazueny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

Octioe! bubmuoreka [{OK
31 MoerypRO” 9 1 https://m.edsoo.ru/7f41b
KHHETHYECKOM 72
TEOpUH
OCHOBBI bubmuoreka [{OK
3.2 TePMOJUHAMU 10 1 https://m.edsoo.ru/7f41b
KH f72
ArperaTHble
COCTOSIHUSI bubmuoreka [{OK
3.3 BEIIeCTBA. 5 https://m.edsoo.ru/7f41b
®da3oBbIc f72
TIePEXOJIbI
Wroro no pazueny 24
Pa3znen 4. JIEKTPO/IMHAMUKA
41 DneKTpocTaTH 10 1 bubnuoteka [JOK
Ka https://m.edsoo.ru/7f41b
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f72

4.2

IlocTosHHEIN
AIEKTPUUECKU
¥ Tok. Toku B
Pa3IUYHBIX
cpenax

12

bubnunorexa LIOK
https://m.edsoo.ru/7f41b
f72

Uroro no pazgeny

22

Pe3epBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne = HaumeHoBaHue
(undposbie)
n/  pasgenroButeM  Bcer Kourpoabn — IIpakruueck
oOpa3oBaTe/ibHbIE
n NporpaMMel 0 ble padoThI ue padoTsl
pecypchbl
Paznen 1. JIEKTPOIUHAMUKA
M
HOar:nmoe bubmuoreka [JOK
1.1 e 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHuT
97c
Hasl UHAYKIUS
Htoro no pazneny 11
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
M
" CXaHIIeCKHe bubmuorexa [JOK
2.1 9 1 https://m.edsoo.ru/7f41c
3JICKTPOMArHUTH
97c
bIC KOJICOAHUS
M
" CXaHIIeCKHe bubmuorexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c
3JICKTPOMAarHUTH
97c
bIC BOJIHBI
bu6mmoreka [JOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI
CIIeIMaTbHOMN bu6mmoreka [IOK
3.1 TEOpUH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEILHOCT 97c
u
Hroro mo pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI bubnmnoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKU 97c
bubmuorexa [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
4.3 ATOoMHOE SApO 5 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c
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Uroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

DJIEMEHTBI bu6mmoreka [IOK
5.1 aACTPOHOMHHU U 7 1 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmatomiee 4 https://m.edsoo.ru/7f41c
MIOBTOPCHHE
97c
Htoro no pazneny 4
PesepBHOe Bpems 3
OBILEE
KOJIMYECTBO 68 4
YACOBIIO

[NPOT'PAMME
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