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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenmera «@u3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax — Poccuiickoit  Deneparuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKM C €CTEeCTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMbIE PE3yNbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKAloLIEM MUpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouosorueit, gusmueckoir reorpadueir u acrpoHomueil. Vcrnonp30BaHNe W aKTHBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMcTBaMU U Apyrux. Mizydyenue GuU3nku BHOCUT OCHOBHOI BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepHal Kypca (U3UKU 0ObEANHEH BOKPYT
¢uznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3MKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPo0JIeM palliOHATLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIH IKCIEPUMEHTAIbHON NIEeATENbHOCTH oOyuarouuxcs. /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 padoT. BrigeneHue B ykazaHHOM mepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpEHHUS,
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 SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PH3MUECKO MOEIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIH B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX pPadOT W  JIEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEIOBAHWSI W3y4aeMbIX SIBIICHHH W TIPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M oOOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GPUZHUKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHUS K OKPY/KAIOLIUM SIBIICHHSIM;



(dbopMEpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3ydeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SIBIICHUS C HCIIOJIH30BaHHEM (DH3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMUpOBaHKE MPEACTABICHUI O POIM (PU3UKH ISl PA3BUTHS IPYTHX €CTECTBECHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

pUOOpEeTEeHNE CUCTEMbI 3HAHUKM 00 00X (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBICHUA B TMPUPOJAE U JIA NPUHATHS NPAKTHUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/7ad C SBHO 3aJlaHHOW (DU3MYECKOU
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMAaHHUEe (PU3UYECKMX OCHOB M MPUHIMIIOB JEHCTBHUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITETFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3yabTaTa;

CO3/IaHME YCIIOBHH ISl Pa3BUTHSI YMEHUHN TPOCKTHO-HCCIICIOBATEIbCKON, TBOPUESCKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP)KAHUE OBYYEHUSA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToabl MO3HaHUSA OKpyXkaroulero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue Qu3MUecKuX SBICHUA W TporieccoB. Hayunsle rumote3sl. Ousndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITMT COOTBETCTBHS.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3MEPUTEITHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.



Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue NnepeMenieHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJIMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS MaTEPUaIbHOU TOUKH OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEHHas CKOpocThb. [lepumon u
yacToTa obpanieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE MPHUMEHEHHUE: CIUJOMETp, JABM)KEHUE
CHaps1JI0B, LIETIHbIE U PEMEHHBIE TIEpeayu.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALIUS KUHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanue ABMXKEHUN € UCIIOIB30BAaHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO Ma eHUs.

Hamnpasnenue ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4yeHrne HEpaBHOMEPHOIO ABUKECHHUS C LIENBIO OIIPEIEICHHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH,  INPOWIEHHBIMH  TEIOM 32
[OCJIEZIOBATEIbHBIE PAaBHBIE IPOMEXKYTKHM BpPEMEHU IpU DPABHOYCKOPEHHOM JBUKEHHMHU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3y4eHne ABMKEHUS IIapUKa B BSI3KOM JKUJIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. MIHEpManbHbIe CUCTEMBI
OTCUY€Ta.

Macca tena. Cumna. IlpuHnmn cynepnosunmm cwil. Btopol 3akoH Hbrorona i
MaTepHaIbHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, cKoibxeHus, kadeHus). Cuna tperus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJbXKEHHUS U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIEeHUS
IIPU JBUKEHHUH Tela B KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTeIbHOE ABM)KEHHE a0COIFOTHO TBEPOTO TeNa.

MoOMEHT cuabl OTHOCUTENIBHO OCHU BpamieHus. llnedo cunbl. YcinoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue YCTpPOHCTBA M MpPaKTUYECKOE NPHUMEHEHHUE: TMOJIIMITHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne MHEpLHH.



CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJT TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

YcnoBus paBHOBecUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aBrxeHUs OpycKa 110 HAKJIIOHHOH MJI0CKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

HNmnynbc MarepraibHON TOUKHU (T€a), CUCTEMbl MaTepUaIbHbIX TOUeK. MMmynbC cuibl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss mMatepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
DHEPIHUH.

[TorenuuanbHas sueprus. [loTeHnnanbHas 3Heprus ynpyro aeGopMupoOBaHHON MPYKUHBL.
[ToreHuuanbHas 3HEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPTruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOM dHEpruu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoNCTBa U NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHLIMATBHON YHEPTMH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yueHre aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJiend CTpOEHUs Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KonndecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermoBoe paBHOBecue. Temnepatypa u e€ nuamepenue. lllkana remneparyp Llenbcus.

Mopnens uneansHoro rasza. OCHOBHOE YpAaBHEHHME MOJIEKYIISIPHO-KMHETHYECKONH TEOPUH
uaeanpHOr0 ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu



TEIJIOBOTO JBM>KeHMs dvactul Trasza. Illkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccel B WAEaIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacraBieHne H30MpOLECcCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemlecTBa, (oTorpaduu MOJIEKYI
OpPraHWYECKUX COECIUHEHUII.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Mopenb, HUTFOCTPUPYIOLIAsk IPUPOLY JABJIECHUS ra3a Ha CTEHKU COCyJa.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUN 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsl 3Heprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonnyecTBo TerioTsel U pabota. BHyTpeHHssI SHeprus 0JHOATOMHOIO
UJCAIBHOTO ra3a. Bupl Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPHU TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MEPBOI0 3aKOHA TEPMOAMHAMUKY K u3omporieccaMm. [ padudeckas uHTepnperanus paboThl rasa.

BTtopoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeictus teroBoil Mammubl. Lukn Kapho u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IMPUMEHEHHWE: JBUTATElb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPrUM Tejla MPH COBEPUICHWH palbOoThl: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUsI (BUICOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tea npu Tersionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOHUHBI, IBUraTelsi BHYTPEHHET 0 CTOPaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. DPazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Mcmapenue wu  kumeHue. AOCOTIOTHAs |
OTHOCHTEJIbHAS BIAXXHOCTH BO3ayxa. HackimeHHbId ap. Y aenpHas TErioTa mapooopa3oBaHusI.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. I[lnaBneHne u Kpucrtannusanus. Y aenbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHeHue TeII0Boro 6agaHca.

TexHUYeCKne YCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTUU TOJYYEHHS] COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJEeKTpUyecKud 3apsana. JlBa Buga 2JIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsnoB. 3akoH Kymona. ToudedHbId  AIIEKTPUYECKHI  3apsi.
Onekrpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [lpuHimun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh HOTEHIUANOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. J(uaaeKTpuueckas mpoOHUIIaeMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE JJIEKTPONpPHOOpPOB, KOHAECHCATOP, KOMHUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEIl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS BJIEKTPHUYECKOr0 TOKA. MICTOYHUKHM TOKa.
Cuna toka. [1ocTOSIHHBIH TOK.

HaHp}I)KeHI/IC. 3axon Oma JJId ydacCTKa LICIIN.



DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi renu. KopoTkoe 3aMplkaHueE.

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

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHash MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLMAIus. DIEKTPOIIN3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNO/I, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTh COMPOTHUBICHUS LWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COeIUHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEH cuiibl. KOpoTkoe 3aMblkaHuE TajibBaHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHET0 CONMPOTUBICHUSI.

3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  MCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeameTHbie CBS3U

Uzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kjacce OCymIeCTBISETCS € YYETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas QyHKuusa, mnapabdorna,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJAECTBO, BEKTOPHI M HUX MPOEKIHMH Ha OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPraHU3MOB (BI/II[BI TCILIonepeaavyu, TCIjioOBOC paBHOBeCI/Ie), QJICKTPHUYCCKUC ABJICHUA B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBA METAJJIOB, SJIEKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BaxxHOCTH BO31lyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTHU IMOJIYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCIIC
HAHOMATEepHalloB, M  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUeCKas  3alluTa,  3a3eMIICHUE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cynepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHUTHOM
nHAyKuud. KapTuHa AMHUI MarHUTHOM MHIYKLIHUHU T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 10JIe TIPOBOJAHUKA C TOKOM. KapThHa NWHMA WMHAYKIIMA MarHUTHOTO IO
JUJIMHHOTO TPSIMOrO IMPOBOJAHUKA M 3aMKHYTOIO KOJIBIIEBOIO IMPOBOJAHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. B3anmoenicTBre NpoBOAHUKOB C TOKOM.

Cuita AMniepa, €€ MOZlyJib M HallpaBJICHHE.

Cwna Jlopennia, €€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM WHAYKIMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILASA CUJIa UHAYKIUU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYIIAS CHUJa HHIAYKIUU B TPOBOJHUKE,
JIBUKYIIIEMCS TTOCTYNATENbHO B OJTHOPOAHOM MarHUTHOM IOJIE.

IIpaBumno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLINH. DJIEKTPOABUKYILAs CUJIa CAMOUHIYKIUH.

DHeprusi MarHUuTHOTO TOJISI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUILI, UHYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MMy4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKIMY MarHUTHOTO TOJIS.

B3auMozeiicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuta Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTL BHCKTpOHBH)Kymeﬁ CHUJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHUS MAarHuTHOI' O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yyeHnne MarHuTHOTO T0JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHas cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHuueckue
kosebanus. Ilepumon, wactora, amrummryna U ¢aza kosnebaHuil. IIpyKUHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHUE IapMOHMYECKMX KosieOanuil. lIpeBpalueHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

KonebarenbHpiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS DHEPrUHM B HICATHLHOM KoJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHble MeXaHUUYECKHE KoJeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

ITepemennblil Tok. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTPEOJIEHUE 3IEKTPUUECKOW 3SHEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa ucnonb3oBaHUSA
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DIJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTeabHONU CUCTEMBbI (MIPYKUHHBIM HIIM MaTeMaTU4eCKUi
MasITHHK).

HabGmonenue 3aryxaronmx KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Habmtonenue pesonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC mpu mocnenoBaTeNbHOM COEIMHEHUHM PE3MCTOPA, KATYIIKHM WHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MAIbIX KOJeOaHU| Ipy3a Ha HUTU OT JJIUHBI HUTU U
Macchl Tpys3a.

HccnenoBanue NEPEMEHHOTO TOKAa B ILENM W3 IIOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL



MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
U januHa BoONHBL [lomepeunple W mponmosibHble BONMHBL WHTepdepeHmus 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, MpeJOMIIeHUe, mojspu3anus, audpakmus, uaTepdepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnuOCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHudeckue ycTpoucTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaaUuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH PE30HAHC.

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

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacripocTpaHeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUN B IMIIOCKOM
3epKae.

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

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

ColOuparomue W pacceuBaroIue JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHuEe |
ONTHYECKasl CHiia TOHKOW NHH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. Popmysa TOHKOW JIMH3BIL. Y BEJIMUEHUE, 1aBAEMOE JIUH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYyMOB TIPHU MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHuueckue ycTpoWCTBa W MpaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpocTpaHEeHHe, OTpakeHHWE U MpenomMieHue cBeTa. Onruueckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BakKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmol K6AHMOB6OU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitHa 11 poroaddexra. «KpacHas rpanuna» porosddexra.

Jasnenune cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpOHCTBA M TpaKTHUECKOe NpUMeHeHHue: (hoTorneMeHT, (POTONaTUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oTod(eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTtoaddexra.

Ceeronuon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmbiTel Pesepdopna mo paccesnHuto o -uactuu. IlnmanerapHas
mojens atoMa. Iloctynarel bopa. 3nyuenue u nornomeHue GoTOHOB NpHU NEepexose aToMa ¢



OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buapl crnekTtpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.

CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.

TexHuueckue yCTpOCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHaJINU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habnronenue nuHeRvyaTsix CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue TMHEHYaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI,  JTOKa3bIBAIOIINE  CJIOKHOCTH CTpPOCHHSI  sjipa. OTkphITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenno cocraBa paAuoaKTUBHOTO U3JTyUEHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.

OtkpeiTue npoTOHa W HeillTtpoHa. HyknonHas monens siipa [eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaa. ['amma-uznydenue. 3aKoH
pPaZMo0aKTUBHOIO pacmaja.

OHeprus CBs3U HYKJIOHOB B sifpe. S nepHble cuibl. Jledekt maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
JHEPreTHUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULI.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuueckue ycTpoicTBa M NMPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Oranbel pa3BuTus  acTpoHOMuH. llpukiiagHOo€ ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMHH.

Bun 3Bé3nnoro HeGa. Co3Be3nus, ipkue 3BE3/IbI, TUIAHETHI, UX BUAUMOE JIBHKEHUE.

CoJtHeuHas cucTeMa.

Connue. Conneunast akTUBHOCTh. McTounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJbHBIM KJIACC — CBETUMOCTB». 3BE3MbI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTHL «Macca — CBETHMOCTBY» IS 3BE3J TIJIaBHOM

nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMeHHbIE TMPEACTAaBIEHUS O
MPOUCXOKACHUH U 3BOoToIMK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3]L.



Muineunsiii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sApax TANAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponp ¢u3Mku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTMYECKOW, COIMAIbHON U
THYECKOH cdepax NeATETbHOCTH 4YeNOBEeKa, pojb M MecTo (U3MKM M aCTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00IIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBisieTcsl ¢ Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMu MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHUEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpeAeIeHNe IIOMAN INIOCKUX GUryp u 00bEMa Tell.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBI)KEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMYeCKash CTPYKTypa TBEPIBIX TEIl,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX pyJ, (poTochEMKA 3eMHOI
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSACEHUM.

Texnonozus: MTMHUM DJIEKTPOIIEperad, T€HEPATOP IEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.

INJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHoro mpenmera «®dusmka» Ha ypoBHE CpeaHEro oOmmero oOpa3oBaHM
(6a30BBII  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MLIKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXIeHUHM, COOTBETCTBYIOILMX TPAIULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTb  IPAXKAAHCKOM MNO3MLMU  OOydarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKpPAaTHUYECKHX
IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alliu;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIbHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaXK1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSM POCCHUMCKUX
yu€HBbIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUCHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCATEILHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'0 BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYIYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (PU3MKOM M TEXHHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOP OymaymIeH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (U3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HAHHE TJ00AJBHOI'O XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJIJAHUPOBAHUE W OCYIIECTBIEHUE JIEWCTBUH B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
LeJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HaNpaBIE€HHOCTH Ha OCHOBE
UMeIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;



OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IPOLECCE U3YUYCHUA (bI/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIHU ACSITEIbHOCTH, 33/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKEHNUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIBHOCTh, OLEHHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JAESITEIBLHOCTH;

KOOPJIMHUPOBATH U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciienoBare/bCKue AeCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAAaMU (U3UUYECKOM
HayKU;

BJIQ/IETh HABBIKAMU Y4Y€OHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
($u3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJETh BUJAAMH JACSATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro MHTEPIPETaLUH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTyallUsiX, B TOM YHCIE MpH
CO3JIJaHUHU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh TPUYMHHO-CIIC/ICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BBIJIBUTATh
TUINOTE3y €€ pEeIIeHUs, HaXOAUTh apPryMEHThl Uil J0Ka3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

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

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHHUS MHMOpMAUU (PUINYECKOTO COJIEP’KaHUsI U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYUIECTBJIATh IIOMCK, AaHAJIU3, CHUCTEMATHU3alUI0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TMIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3aJad C COOJIIOJICHHEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYypcOCcOepeKeHHS, TPABOBBIX H
TUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COJACPKAHUS B pPa3IUYHBIX (opMmarax ¢ y4EToOM
HasHaYeHUs MHGOPMALMU W LEJIEBOW AayJUTOPHM, BBIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaATH3aLlUH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaX (DM3UKH M BO BHE-YPOUYHOU JI€ITEIbHOCTH;

pacno3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJI30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHIYAIBHOU PaOOTHI;

BBHIOMPATh TEMATUKy M METOJBl COBMECTHBIX JEHCTBHA C Y4ETOM OOIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)XA0T0 YWICHA KOJUICKTHBA;

MPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJAa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3yJIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMHU HOBHU3HbBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIWYHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1eCTBUSA
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEJIBbHYIO JESATENBHOCTh B 00JacTh (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTEHHIH;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peuenue;
OLICHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO JSPYAULMU B 00JacTu (U3HKH,
MOCTOSIHHO IOBBIIIATh CBON 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JIeHCTBUIA
Y MBICIIATEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;



MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKU.

B npotiecce 1O0CTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MIPOTPAMMBI IO pU3MKe AJis
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEANOaralonfii coOpMHUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIECHHUE, CIOCOOHOCTh AaJaNTHPOBAaTHCA K SMOLMOHAIbHBIM
WU3MEHEHUSM U TPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHMBAlLIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYIHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMPUMEpax poiib U MecTO (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YUEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpLUalbHasl cHUcTeMa OTCYéTa, aOCOIIOTHO TBEPIOE TEIO, UACANBHBIM ra3, MOJEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA AIEKTPUUECKUHM 3apsi]l IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOECHUS BEIIECTBA W AJIEKTPOJNHAMHUKMU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJMHEHHOE JBU)KEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeicTBue Ttei, auddysus, OpoyHOBCKoe
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJa’KIeHUN), TEINIOBOE PaBHOBECHUE, UCIIAPEHNE, KOHCH ALV, TUIaBICHNE, KPUCTAJUIA3ALu,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IPU €r0 HarpeBaHUU B 3aKPBITOM
COCyJlie, CBA3b MEXIY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DIEKTPU3ALMS TEll,
B3aUMOJCHCTBUE 3apsA0B;

ONKCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHe BETUYMHBI: KOOpAUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHila, UMITYJIbC Tella, KHHETHYEeCKast
SHEprus, MOTEHIMaJbHAs HJHEpPrHs, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
OMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUNH CMBICH HCIIONB3YeMbIX BEIHYUH, HX
0003Ha4YeHHsI U eIMHUIbI, HAXOAUTh (JOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUYHUHY
C APYTMMH BEIMYHHAMM;

OIHUCBHIBATh H3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS, HCIIONIb3Ys
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash SHEeprus



XA0TUYECKOTO JIB)KEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, KO3(pQHUIMEHT MOJE3HOrO NEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O00O03HAYEHWS W EAUHHIIBI, HAXOIUTh (POPMYJIBI, CBS3bIBAIOIINE HAHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BEITUYMHBL AJIEKTPUUYECKHH 3apsijl, SJICKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, Pa3sHOCTh MOTEHUHUANOB; MpPHU OINWCAHUU [PABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEITHUNHAMU;

aHaAU3UpPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCHONB3yd (hU3MUYECKHE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJIbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUETA, MOJIEKYIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO BMKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI ISHCTBHUS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIIEJOBAHUIO (PU3UYECKUX SBICHUN M IPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npobnemy/3agady ¥ TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEJIWYMH, MPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMUYMHAMM C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHUHl, MpH O3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MIOJTYYeHHOW 3aBUCHMOCTH (PM3WYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEaTh BHIBOIBI
10 pe3yJIbTaTaM HCCIIEOBAHUS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH IMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3UYECKOW MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7auyil BHIOUPATh (PU3NYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MYECKON BEIMYHHEI,

pemarh KadyecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEYMBYIO IIETIOUKY
paccyXIeHU! ¢ OOpOoi Ha N3yUEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHMUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, WHTEPIIPETAIMH W TIPEICTABICHUS Yy4eOHOH W
HAYYHO-TIOMYJISIPHOW MH(OpMAIUM, TOTYYSHHOW W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJTy4aeMylo HH(POPMALUIO;

NPUBOUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIONIb30BAaTh TEOPETHUYECKHWE 3HAHMUS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMM, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUANBHBIX POJIeH, IUIAHUPOBATh paboTy
TpYONbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MpPUMEpax pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NESTENIbHOCTH JIFOJIeH, 11eJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENel: TOYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOUYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PeIeHnH (PU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKLMS, JAEWCTBUE MarHUTHOTO IOJIA Ha IPOBOAHMK C TOKOM M JBHXKYILIMICS 3apaf,
AIEKTPOMArHUTHBIE KOJICOaHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3pdekt (porodddekr), CBeTOBOES JaBleHUE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX CPENl) U IIIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHWE BEIUYMHBL: DIIEKTPUUYECKHHA 3apsii, CHja TOKa, DIEKTPUYECKOe
HaIpsDKEHUE, JIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouid, cwia Amnepa, cuia JlopeHna, MHAYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W yacToTa KoseOaHud B
KoJ1e0aTeJIbHOM KOHTYpE, 3apsij] U CHjla TOKa B MPOIECCe TApMOHMYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CUja JIMH3bI, MPU ONUCAHUM TPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIOIB3YEMbIX BEIMYMH, WX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

ONKCHIBATh M3YyYCHHBbIE KBAHTOBBIE SBJIEHHUS W MPOIECCHI, MCIONb3Yyd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, MEpPHOJ IMoJlypacnaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpU OMUCAHUHU
NOPaBUIbHO TPAKTOBaTh (U3UUECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
€AMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3ys (DU3MUECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEIBHOIO U MApaJUIENbHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPrHH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXpPAHEHMsI DJIEKTPUUECKOIrO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmnajaa, MpU HTOM pas3InyaTh



CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKOe BbIpaKEHHE U YCJIOBUA (TpaHMIIbI,
00JacTH) 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
MPEeJI0KEHHOTO0 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 UCIOJIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh PE3y/IbTAaThl MOJTYYCHHOW 3aBUCHMOCTHU
¢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-UCCIIEOBATEIbCKOM M IMPOEKTHOW JEATENIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U IAOOPAaTOPHOTO 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 PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HAaU€HUS (PU3NUECKON BEIUUNHBI,

peliaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO LEMOUYKY
paccyXJIeHUl ¢ OMOpOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUUU U MpPEICTaBICHUs] yd4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTy4aeMyro HH(OpMaIINIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBUS UX 0€30MacCHOI0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYyKH, B 00BsSCHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecnieueHrs 6€30MacHOCTH Mpu 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B TpyIINE C BHITOJTHEHUEM PAa3IMYHBIX COIMATBHBIX POJIeH, TUIAaHUPOBATh PaboTy
IpyNIbl, palMOHAIbHO pacHpeleNsITh OOsf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJIaPTHBIX CUTYallUsIX, a/IeKBATHO OLIEHMBATh BKJIAJ KaXXJOIO M3 YYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. PDU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 Bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 h:tIpSJ,I:I;I/?T:.GeI;aSCI)_E).ru 17§41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuorexa [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

4.1 DNeKTpocTaTuKa

42 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B
' PasIMYHBIX CpEIax

Hroro no pazneny

PesepBHOE Bpems
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22

68

bubmuoreka [JOK
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bu6mmoreka [JOK
https://m.edsoo0.ru/7f41bf72
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11 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m Koutpoabubie IIpakruueckue (uupposbie)
MPOrpamMMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DIeKTpOMarHuTHasI bubmmorexa [IOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [JOK
' KOJICOaHUST https://m.edsoo.ru/7f41c97¢c
99 MexaHU4YecKHUe U DJIEKTPOMArHUTHBIE 5 1 bu6nuorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 3
frrra https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATIBLHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 6) 7 6
FICMEHTRL KBATTOBOM OITTHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [IOK
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4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubnmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
bubnnoreka [JOK
01 Obobwarouiee nosToperie 4 https:// m.edsi?ru/?f4lc97c
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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