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yueOHoro npeamera «®@usuka. ba3oBblil ypoBeHb»

st ooyyaromuxest 10-11 knaccoB



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «@u3uka» B 00pa3oBaTENbHBIX ~ opraHm3anusax — Poccuiickoit  Denpeparuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamu. B Hell ompenensroTcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIEM MUDE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoir reorpadueit u acrpoHomueil. Vcrnonp30BaHNEe W aKTHBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. N3ydeHue pu3nku BHOCUT OCHOBHOM 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 JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHal Kypca (GU3UKU 0ObeAUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABIECHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI Mpo0IeM palliOHAILHOTO 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 oOOecreyuBaeTcss 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 (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

dbopMHpOBaHUE TPEACTABICHUN O PO (PU3HMKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

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

NpHOOpPETEHNE CUCTEMBI 3HAHUKA 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBICHUA B MPUPOJAE U I NPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3ysIbTara;

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

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
orBojuTcs 136 yacos: B 10 kiracce — 68 wacoB (2 daca B Hemeno), B 11 kimacce — 68 wacoB (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 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 SBJICHHH M TporieccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

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

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIHHBIC MPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpOCTh (CpeiHssl CKOPOCTb, MIHOBEHHasi CKOpPOCTb) 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 MepEMEIIECHUS MaTepUaIbHOU TOUKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuenne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C

HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akoH Herorona st
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cuiabl OTHOCUTEIBHO OCU BpaunieHus. Ilnedo cuibl. YcenoBusi paBHOBeCHs
TBEPAOTO TEIIA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: MOAIIMIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOpMalnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tena), CUCTEMbl MaTepHalbHbIX ToYeK. Mmmynbe cuibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHast 3ueprus. [loTeHnnanbHas 3HEprus ynpyro AeGopMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
pUMepe PacTSKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[TocrossnHast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omporecchl B UacalbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHWE BemiecTBa, (oTorpadmu MoOJEKy
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopeins, HUTFOCTPUPYIOLIAs IPUPOLY NaBJICHHs ra3a Ha CTEHKU COCya.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHssI HEpTUsi 0JJHOATOMHOTO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEIJIOEMKOCTh BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas uaTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamunHax. Koaddunuent noneznoro aeiictsus teruioBod mamuHbl. Lukn Kapao n
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEPrMM Tejla IMPH COBEPLICHWH pPAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHJeHcamws. McmapeHune W KurneHue. AOCONMOTHasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnuueckrne u amopdubie Tena. AHH30TPOINHS CBOMCTB KPUCTAILIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPEMCHHBIX MarepuraioB, B TOM YHUCJIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnosd. [IpuHIun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Mouie. J{uaaeKkTpuueckas NpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I1OJIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKkoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) AJieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomympoBonauku. CoOCTBEHHass W TNPUMECHas MPOBOJUMOCTH TOJYIIPOBOJIHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMKYIIEH cuiibl. KOopoTkoe 3amblkaHuE TallbBAaHMYECKOTO
AJIEMEHTA M OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENNbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MareMaTUKH, OHMOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOCKIUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe JBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MEH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaXHOCTH BO31lyXa, BETPBI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTHU TOTY4YCHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TMHUM MarHUTHONW MHAYKLUHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO MOJISA
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOHW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIIAS CHUJIA UHIAYKIUHU. 3aKOH 3JIEKTPOMarauTHoW nHykunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAs CHUJAa WHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCS IOCTYINATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TapMOHHYECKUX Koiebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS PHEPIrUU B HUICAIBHOM KojeOaTelbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DIIEKTPUYECKHH 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOpPa, KATYIIKHM WHIYKTHBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B ILEMH M3 I[OCJIEIOBATEIbHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W januHa BoONHBL [lomepeunble W mpomosbHbIE BONMHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXCHHE, MpeJIOMIICHUE, Mosapu3anus, audpakuus, uaTepdepennus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoucTBa U NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs Teo Kak HICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DIIEKTPOMArHUTHBIX — BOJIH:  OTPa)X€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pakeHUU B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

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



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F'€OMETPUUECKOM ONTHUKHU.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habnronenue nudpakuuu cBerta.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBOMCTB N300payKEHU B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPHUHIIHUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» dporosddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl SHEpruuM Ha Japyro. Buasl cnexktpoB. CHeKTp YpOBHEH B3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexTpockort), J1a3ep, KBAHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—VBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOIEHNUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.

@dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IIIAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» ISl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky v kBazapbl. YEpHBIE ABIPHI B sIAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 (U3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TT0I00US TPEYTOIBHUKOB, ONPEETICHNE TUIOIAIN TUIOCKUX GUTyp U 00BhEMa Te.

buonocus: »nextpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTelabHbIE BUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA INIPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pu3MKa» Ha YPOBHE CpenHero ooOmero oOpa3zoBaHusi (0a30BBI YpOBEHbB) JOJKHO OOECIECYUTh
JOCTHIKEHHUE CIEAYIONINX JTHYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEC PE3yJbTaThl OCBOCHHs yueOHOro mpeamera «Du3uMKa» JOKHBI OTPakaTh TOTOBHOCTh U CIHOCOOHOCTH OOYYarOL[HXCsI
PYKOBOJICTBOBaThCs C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPCHHHX
yOESIKIEHU, COOTBETCTBYIOMIMX TPAJIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0IIECTBA, PACIINPEHHE KU3HEHHOTO OIBITA U OIBITA JIESITEIILHOCTH
B IIPOIIECCE PeaTr3aliid OCHOBHBIX HAIIPABJICHHI BOCIIMTATEIBHOM IEITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH MPAKIAHCKON TO3UIMH 00YYAIOIIErocs Kak akTHBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHIICKOT0 0OIIIEeCTBa;

NPUHATHE TPAIUIIMOHHBIX O0IEUEIOBEYECKUX T'YMAHUCTHIECKUX U IEMOKPATHYECKHUX [IEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpPECAX TPakIaHCKOTO OOIIECTBAa, y4YaCTBOBaTb B CaMOYIPABICHUH B
00pa3oBaTeIbHON OpraHU3allny;

yMEHHE B3aUMO/ICHCTBOBATH C COIUATBHBIMA HHCTUTYTAMU B COOTBETCTBHH C UX (DYHKIIUSIMH U HA3HAYCHUEM;

TOTOBHOCTH K T'YMaHUTAPHOM U BOJIOHTEPCKOMU JIEATETBHOCTH;

2) MAaTPHOTHYECKOT0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTH POCCHNUCKON TPAXKIAHCKOH HACHTHYHOCTH, MATPHOTH3MA,;

IICHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TIOCTH)KEHHSIM POCCHICKUX YUEHBIX B 001aCTH (DU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TIOBEIECHHUS,

CIMOCOOHOCTh OIIEHUBATH CUTYAIMI0 W TPUHUMATh OCO3HAHHBIC pEIICHHs, OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IICHHOCTH, B TOM YHCJIE B CITEILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOEHHE YCTONYNBOTO OYIyIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

3CTETHYECKOE OTHOIIEHUE K MHUPY, BKIIIOYast 3CTCTUKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (PU3HIECKOi HAayKe;

5) TPy10BOT0 BOCIIMTAHUS:



UHTEpEC K pa3IMuHbIM cepaM NpodecCHOHANBHOM e TeNbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTSHKEHUN BCEH KHU3HH,

6) IKOJIOrHY€eCKOr0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb IKOJOTMUECKON KYJIbTYphl, OCO3HAHUE II100aIBHOI0 XapaKTepa SKOJIOTHYECKUX NTPodIieM;

IJIJAHUPOBAHUE U OCYILECTBIICHUE ICUCTBUM B OKPYXKAIOLIEH CPEle HA OCHOBE 3HAHMSA LEJIEW YCTOMYHMBOIO Pa3BUTHUS YEI0BEUECTBA;

pacuIMpeHne OMbITa ACITEIBHOCTH YKOJIOTHUECKON HAIPAaBJICHHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHUH 110 (HU3HKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3MUECKON HAYKH;

OCO3HAHHWE [IEHHOCTH HAYYHOW JEATENBHOCTH, TOTOBHOCTh B TIpOIECCe U3yYeHHs (U3UKH OCYIIECTBIATH MPOEKTHYIO U
UCCJIEIOBATEIbCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS
Ba3oBble jornyeckue AeicTBus:
CaMOCTOSITENNLHO (POPMYITUPOBATH U aKTyaIHU3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
OTIPEICIIATH LU NeSTeIbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYMA B paCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SBJICHUAX
pa3pabaThIBaTh TJIaH peIIeHUs MPOOIEMbI C YIETOM aHAIN3a UMEIOUTUXCS MAaTEPUATIbHBIX M HEMAaTePUATIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JCSITELHOCTD, OIIECHUBATh COOTBETCTBUE PE3YIbTATOB IENSIM, OLICHUBATh PUCKU TIOCTIEACTBUNA JEATENLHOCTH;
KOOPJMHHUPOBATH U BBITIONHATH pa0OTy B YCIOBUSAX PEATbHOT0, BUPTYaTIbHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
Pa3BUBATH KPCATHUBHOC MBIINIJIICHHUE IIPU PCIICHHUH JKU3HCHHBIX HpO6J’I€M.
Ba3oBble uccienoBareibCcKue 1eCTBHUS:
BJIAACTH HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYECBBIMU ITOHATHUAMU U MECTOJaMU q)HSquCKOfI HAYKH,
BJIQJICTh HABBIKAMH y4EOHO-UCCIIEOBATEIBCKON U MPOEKTHON NEATENHHOCTH B 00JacTH (PU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PeIIeHHs 3a1a4 (U3UUECKOTO COACPKAHMS, MPUMEHEHHUIO PA3TUYHBIX METOJIOB TIO3HAHHUS,
BJIaACTh BUAAMH JACATCIBHOCTH 110 IMOJTYYCHHUIO HOBOT'O 3HAHHA, €r0 MHTCPIPCTAILUHU, HpeO6p330BaHI/IIO U IMPUMCHCHUIO B PA3JIMYHBIX
Y4€OHBIX CHUTYAIUsAX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX TIPOEKTOB B 001aCTH (PU3HKH;
BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIU3UPOBATH 3aJlav4y, BbBIABUIATb TUIIOTC3Y eé peuICHUd, HAXOAUTb apryMCHTBI IJId
JI0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapaMETPhl U KPUTEPUU PELLICHUS;



aHAJIM3UPOBaTh IIOJYYECHHbIE B XOJAE PEIICHUS 3aJauyd pe3yibTaThbl, KPUTHUYECKU OLIEHHWBAaTh UX JIOCTOBEPHOCTh, IPOTHO3MPOBATH
N3MCHCHHUC B HOBLIX YCIIOBUAX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ACATEIBHOCTH, B TOM YHCIIE NIPH U3YUYECHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO0 PU3UKE B IPAKTHUECKYIO 00J1aCTh XKU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCIICHUA,

CTaBUTb IPOOJIEMBI U 33J]aUH, JOMYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIaACTb HABbIKAMH IMOJTYYCHUA I/IH(i)OpMaIII/II/I Ci)I/I3I/I‘IeCKOFO COACPpIKaHUA N3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH
MIOMCK, aHaJIN3, CHCTEMaTU3aLMIO0 U UHTEPIIPETALIMIO HH(OPMALIUK Pa3IMYHBIX BUAOB U (OPM IIPEJCTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOIMH B PpEIIEHUU KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHU3alMOHHBIX 3a/1a4 C COOJIOJCHHEM TpPeOOBAaHHMI SPrOHOMHKH, TEXHHUKH O€30IMaCHOCTH, TUTHEHBI, pecypcocOepeXeHHsl, TPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UUECKOr0 COAEP)KaHUS B pasMYHbIX (opMarax ¢ yuyé€TOM Ha3zHaueHUs HMH(POpMAMM U LENEBOH ayAuTOpuH,
BBIOMpAsi ONITUMANIbHYIO (POpMY NPEJCTABICHNUS U BU3yaIU3alHH.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:

OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(IMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

IIPUHUMATh LIEJIM COBMECTHOM IEATEIbHOCTH, OPIaHU30BBIBATH U KOOPAMHUPOBATH JECUCTBUSA IO €€ JOCTHIKEHUIO: COCTABIIATH IIIaH
NeICTBU, pacpeeNaTh POIH ¢ y4ETOM MHEHUH YJaCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaueCTBO CBOET0 BKJIaJa U Ka)KJOr0 y4acCTHUKA KOMaH/bl B OOIIMM pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJEH C ITO3ULIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMUECKOE IOBEACHUE B PA3IMYHBIX CHUTYalUsX, HPOSBIATH TBOPUYECTBO M BOOOpakeHUE, OBITH
MHULUaTHBHBIM.



PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusaunus:
CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIIBHYIO JEATEIHHOCTh B O0JIACTH (PH3UKKA M aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISATh IJIAaH PELICHUs] PacuETHBIX M KAUECTBEHHBIX 33/ay, IJIaH BBIMOJIHEHUS MPAKTUYECKOH paldoThl ¢ y4éToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOXXHOCTEH U MPEOYTECHUIA;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuupsaTh paMK1 y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PELICHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CcTBOBaTh (DOPMHUPOBAHHMIO M TPOSIBICHUIO SPYIUIIMU B 001acTH (DU3HWKH, TMOCTOSIHHO TIOBBIIIATH CBOM OOpa30BaTECIIbHBIN H
KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JIaBaTh OIEHKY HOBBIM CUTYAaIIMsIM, BHOCUTh KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
BJIAJICTh HABBIKAMH TTO3HABATEILHON pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yIbTATOB
1 OCHOBaHUM;
MCIIONIb30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallid, BBIOOpA BEPHOTO PEUICHHUS;
YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YyIbTATOB JCSITEIHHOCTH;
MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
MPU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OMIUOKH.
B mporiecce mocTrkeHUs JTMYHOCTHBIX PE3YyIbTATOB OCBOSHUS MPOTPaMMBI MO0 (U3HMKE NIJIsi YPOBHSI CPEIHETO OOIIEero 0O0pa3oBaHUS Y
00y4aroIIUXCsl COBEPILICHCTBYETCS YMOIIMOHATBHBIN HHTEIUICKT, MPEAIoIararonuii copMUpPOBAHHOCTE:
CaMOCO3HaHUs, BKITIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIILHOE COCTOSHUE, BHJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOM
SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOPETYJIMPOBAHUSI, BKJIIOYAIONIETO0 CAaMOKOHTPOJb, yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHHE, CIOCOOHOCTh
aJaTUPOBATHCS K SMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEN MOTHBALIUU, BKIIOYAIOIIEH CTPEMIIEHUE K IOCTUKEHUIO 1IeJIM U YCIIEXY, ONTUMU3M, HHUIIUATUBHOCTb, YMEHUE JIEHCTBOBATH
UCXOJISl U3 CBOUX BO3MOXKHOCTEH;



SMIIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSIHHE JAPYTUX, YYUTHIBATH €0 MPU OCYILECTBICHUH OOLICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C JIPYTHMH JIFOJIEMHU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U
pazpemaTh KOH(QIUKTHIL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonimy oOydenus B 10 kjiacce nmpeMeTHBIC pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKaTh C(HOPMHUPOBAHHOCTH Y O0yUYAIOITHXCS
YMEHUN:

JEMOHCTPUPOBATh HAa MpHUMepax poib M MecTo (u3uku B (OPMUPOBAHWU COBPEMEHHOW HAyYHOW KapTHUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESITEIBHOCTH JIIOJEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHS HW3YYEHHBIX (PU3MUECKUX MOJENel: MarepuaibHas TOYKa, HHEpIHAalIbHAs CUCTEMa OTCUETa,
abCOMIOTHO TBEPIOE TENIO, WUICATBHBIM Ta3, MOAETH CTPOCHHUS Ta30B, JKUIKOCTEH U TBEPABIX TEJ, TOYCUHBIM ANEKTPUUYECKHUI 3apsn Mpu
pemieHun GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SIBICHMS (IIPOLIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISIPHO-KMHETUYECKON Teopuun
CTPOEHHS BEUIECTBA U AJIEKTPOJIMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE IBH)KEHUE, CBOOOIHOE MaJIeHUE TeJl, ABH)KEHUE
10 OKPY)KHOCTH, MHEpLus, B3aumojeicteue Tten, auddysus, OpoyHOBCKOE IBHKEHHE, CTPOCHUE >KUIKOCTEH U TBEPABIX TeJ, U3MEHEHHE
0o0bEMa TeNl MpHM HarpeBaHUM (OXJIAXJIEHUM), TEMJOBOE PAaBHOBECHE, MCIIApEeHUE, KOHJEHCAIs, IJIaBJIeHHE, KPUCTAJUIM3allus, KHUIIEHUE,
BJIQXKHOCTbh BO3/lyXa, MOBBIIICHUE JaBJIEHHUS ra3a MpH €ro HarpeBaHUHU B 3aKPHITOM COCYJAE, CBSA3b MEXAY MapaMeTpaMU COCTOSIHUS raza B
M30IpoIeccax, EKTPU3ALUS Tell, B3aUMO/IEHCTBUE 3apsi/I0B;

OTKCBHIBATh MEXAHUYECKOE JBMKEHUE, MCIOJB3Ys (PM3UUECKUE BEJIMYMHBI: KOOPJAUHATA, IYTh, ME€PEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Mmacca Tena, Cuia, UMIYJIbC Tella, KWHeTUYecKasl SHeprusi, NOTEeHIMaIbHas SHEPrHsl, MeXaHu4yeckas paboTa, MEXaHHYeCKash MOILHOCTh; MpU
ONMCAHUU TPABWIBHO TPAKTOBAaTh (U3NYECKUN CMBICT HCIOJB3YEMBIX BEIMYMH, MX OOO3HAYeHHs] W E€IUHMIIBI, HaXOAUTb (QOPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMHU BETMYUHAMU;

OTNMCHIBATh N3YUYEHHBIE TEIJIOBBIE CBOMCTBA TeJ U TEIUJIOBBIE SBJICHMUS, UCTIONb3Yys (PU3NYECKUE BEIMUMHBL: IaBJIeHUE Ta3a, TeMIeparypa,
CpelHsAs KWUHETHYECKas HHEPrusl XaOoTUYECKOTO MIBMXKEHMSI MOJIEKYJN, CPEAHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEILIOTHI,
BHYTPEHHSSI SHEprusi, paborta rasza, Kod3((UIMEHT IO0JIE3HOTO ACUCTBUS TEIUIOBOTO JIBUTATEINS; NMPH OMMCAHUM MPABMIBHO TPAaKTOBATh
bu3nyecKuil CMBICT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS W EAUHMIIBI, HAXOAWUTh (POPMYIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMU BEINYUHAM;

OTKCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE SABJICHUS (IIPOLIECCHI), UCIIONb3Ys (PU3NUECKUE BETHUUHBL:
IEKTPUYECKUI 3apsll, JIEKTPUYECKOE II0JI€, HANPsLKEHHOCTh IIOJISA, IOTEHIMAN, Pa3HOCTh IOTEHLMAJIOB; IPHU ONHCAHUU IPABHIBHO



TPAaKTOBaTh (PM3UYECKUH CMBICI HCHOJIb3YEMbIX BEIHYUH, MX OOO3HAYCHHS WM CIUHHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOININE JTAHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

AHATM3UPOBAThH (PU3UUECKHE TIPOIECCHl U SBJICHMSI, UCTIONB3YsI (PU3MYECKHE 3aKOHBI M IIPUHIIMITEL: 3aKOH BCEMHUPHOTO TsAToTeHus, |, Il u
Il 3akoHbl HblOTOHA, 3aKOH COXpaHEHHUS MEXaHMYECKOW DHEPTUH, 3aKOH COXPAHEHHS HMMITYJbCa, MPUHIUI CYNEPHO3HIIMUA CHUJI, TIPUHIIHII
pPaBHONPABUsI WHEPIUAIBHBIX CHCTEM OTCYETA, MOJCKYISPHO-KHHETHYECKYIO TCOPHUIO CTPOCHHSI BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpPEIHEH
KMHETUYECKOW DHEPTHH TETUIOBOTO IBMKCHHSI MOJIEKYJI C a0COJIOTHOW TeMIIepaTypOu, TIEPBBI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsizia, 3akoH KyrnoHa, mpu 3TOM pazianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATEMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TNPHUHIIMIBI JCHCTBHS MAIIUH, MPUOOPOB M TEXHUYECKHX YCTPONCTB, Pa3M4aTh YCIOBHS HMX O€30IacHOTO
WCIIOJIb30BaHUs B TIOBCEIHEBHOM JKU3HH;

BBITIOJTHSATH KCIICPUMEHTBI 110 HCCIICTOBAHUIO (DU3MYECKUX SBJICHUIA U MIPOIECCOB C MCITOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH,
npu 3ToM (popMyIupoBaTh MPOOJIEMyY/3a]auy U TUIIOTE3Y YUSOHOTO IKCIIEPHUMEHTa, COOMPATh YCTAHOBKY U3 NPEAJIOKEHHOTO 000PYA0BaHMS,
IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMBIC W KOCBCHHBIC M3MEPEHUS (PU3NYCCKUX BEIMYWH, MPH ITOM BBIOMPATH ONTUMAIBHBIA CIIOCO0 H3MEPEHUS H
HCIIOJTb30BaTh N3BECTHBIC METOIBI OIICHKH MOTPEITHOCTEH N3MEPCHHIA,

HCCIIEIOBATh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BETUYMHAMU C HCIOIb30BAHHEM MPSMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATh PE3yabTaThl MOJYYEHHON 3aBHCUMOCTH (U3UYECKUX BEIMYUH B BHJAE TaONUIl U TpaduKoB, AENaTh BBIBOJBI IO
pe3yabTaTaM HCCIEeTOBAHMUS;

coOmoaTh TpaBWwia OE30MacHOTO TpyAa TMPH TPOBENEHUH WCCICJOBAHMH B paMKax YYeOHOTO OJKCIEepUMEHTa, y4eOHO-
HCCIIEIOBATENHCKOM M MPOEKTHON ACSITENFHOCTHU C UCIOIb30BAaHHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS;

peliaTh pacy€THHIE 3a/1a4Ml C SIBHO 3aJIaHHOW (PM3MUYECKOI MOJAEINBI0, UCTIONB3Ys (hU3HMUeCKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaIn3a
YCIIOBUS 33729l BBIOUPATh (PU3HUYECKYIO MOJICIb, BBIICIATh (PH3NUECKHE BETMYUHBI U (POPMYIIBI, HEOOXOUMBIC JIJIs €€ pemIeHUs, TPOBOIUTh
pacUéThl M OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHHS (PU3NICCKON BETUYHHEI;

peliaTh Ka4YeCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTHUECKHU HEMPOTHUBOPEUHMBYIO IIETIOYKY PACCYKACHHM C OMOPOI Ha M3ydeHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (pU3MUecKue sBICHUS;

UCIIOJIb30BaTh MPH PEINICHUH YYeOHBIX 3a7ad COBPEMEHHBIE HWH(OPMAIMOHHBIC TEXHOJOTHH IS IOUCKA, CTPYKTYPHPOBAHUS,
WHTEPIIPETAIIMA U TPEACTABICHUS YIeOHOW W HAyIHO-TIOMYJISPHOH WH(OpPMAIMK, MOJYdEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKH
AHATM3UPOBATH MOTyYaeMylo HH(OPMAILIUIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;



HCIIOJIB30BaTh TEOPETHYECKHE 3HAHUSA IO (U3MKE B IMOBCEIHEBHOW JKMU3HU I OOCCIeUYCeHHs O€30MacHOCTH IMpU OOpalieHuu C
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMH, JUISI COXPAHEHUS 370POBbSI U COOIIOCHHUS HOPM JKOJIOTHYECKOTO IMOBEJCHHS B OKPYKAIOIEH
cpene;

paboTaTth B TPYyNIE C BBIMOJHEHHWEM pPa3JIMYHBIX COIUAJIBHBIX POJICH, IUIAHUPOBATh PalbOTy TPYIIIBI, PAMOHAIBHO pacHpeneisTh
00s13aHHOCTH U TUIAHUPOBATh JIEATEILHOCTh B HECTAHIAAPTHBIX CHUTYAIMSIX, aJ€KBAaTHO OIEHHWBATh BKJIAJl KaXJOTO0 M3 YYaCTHUKOB TPYIMIIBI B
pelIeHne pacCMaTPUBAECMON TPOOIIEMEI.

K xonimy oOydenus B 11 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKaTh C(HOPMUPOBAHHOCTH Y O0yUYAIOITUXCS
YMEHUM:

JEMOHCTPUPOBATh HAa MpHUMepax poib M MecTo (u3uku B (GOPMUPOBAHWU COBPEMEHHOW HAYyYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOMN JACSITEIBHOCTHU JIIOJIEH, IIEJIOCTHOCTh U €IUHCTBO (PM3UUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMCHEHHS H3YYEHHBIX (PU3MUSCKUX MOJICIICH: TOYCUHBIN JIEKTPHUSCKHUN 3apsil, JIyd CBETa, TOUCUHBIA HCTOYHUK
CBeTa, A/IepHast MOJENb aTOMa, HyKJIOHHAsI MOZeJIb aTOMHOTO Siipa MpU peleHud PU3NYecKuX 3a/1ay;

pacno3HaBath (pu3nueckue sBICHUS (TIPOIECCH) W OOBSACHATH MX HAa OCHOBE 3aKOHOB JJICKTPOJWHAMHKHA M KBAaHTOBOH (PHU3MKH:
ANEKTPUYECKAas TPOBOJAUMOCTD, TEINIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHICTBUE MAarHUTOB, 3JIEKTPOMarHuTHas
WHIYKIWSA, JCHCTBHE MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM W ABWXKYIIUWCA 3apsiji, AJIEKTPOMATrHUTHBIE KOJIEOAHUS U BOJIHBI,
MPSIMOJIMHEHHOE paclpoCTpaHEeHHEe CBETa, OTpaKeHUe, MpejoMieHne, nHTepdepeHius, nudpakiys U MoIsIpu3anus cBeTa, TUCIEPCUs CBETa,
dorornekrpudeckuit a3pdext (dhororddekrt), cBeToBOE AaBIeHHUE, BOSHUKHOBEHHE JUHEHUATOrO0 CHEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs U
WMCKYCCTBEHHAsl PaluOaKTUBHOCT;

OTNUCHIBAaTh M3YYCHHBIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MArHUTHBIC, ONTHYECKHUE, DJEKTPUUYECKYIO MPOBOJUMOCTh Pa3TUYHBIX
Cpel) U SJIEKTPOMArHUTHBIE SBJICHHS (TPOIECCHI), UCTIONB3YS (DU3MUECKHE BEIUYUHBI: DIEKTPUUECKUN 3apsij, CUlla TOKa, DIIEKTPUUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOe CONMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAIOB, MEKTPOABIDKYILAs cujla, padoTa TOKa, HHAYKIUS MAarHUTHOTO TOJIA,
cuna Ammepa, cuna JlopeHia, HHIYKTUBHOCTh KaTYIIKH, YHEPTUS AJIEKTPUUECKOTO M MArHUTHOTO TOJICH, IEPHOJ M YacToTa KoJieOaHUW B
KOoJieOaTelbHOM KOHTYpE, 3apsij M CHja TOKa B MPOIECCE TapPMOHWYECKHUX DJICKTPOMATHUTHBIX KOJIeOaHWM, (POKYCHOE pacCTOsSHUE U
ONTHUYECKAsl CHJIA JIMH3BI, TIPU OMHCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKHUI CMBICI MCHONB3YEMBIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHMUMHY C IPYTUMU BETUYHHAMU;

OTIMCHIBATh N3YYCHHBIC KBAHTOBBIC SIBJICHUS U TTPOIIECCHI, HCTIONB3YS (PU3NUECKHE BEIMUUHBI: CKOPOCTh dJIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M YacTOTa CBETa, DHEPTUs M HUMITYJIhC (POTOHA, MEpPUOA TOJIypacmaaa, dHEPTus CBS3M aTOMHBIX SJAEp, NMPH OMHUCAHWUW TPABWIHHO
TPAKTOBAaTh (U3UYECKUN CMBICI HCIONB3yeMbIX BEIMYUH, UX OOO3HAUEHHUS M EIWHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMHU BETMUYNHAMU, BBIYUCIISATH 3HaYeHUE (PU3NUECKON BETMUNHBI,

aHAJIM3UPOBaTh (PU3WUECKHE TIPOIECChl M SBIICHUS, WCIONIB3Yysd (PU3MUYECKHE 3aKOHbI M TNPUHIMIBL 3akoH Owma, 3aKOHBI
MOCJIEA0BATEIbHOTO M MapaJUIeIbHOTO COEIMHEHHUs MPOBOJHMKOB, 3aKoH Jlxoyns—JIeHra, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUW, 3aKOH



MPSMOJIMHEMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXKCHHMS CBETA, 3aKOHbl MPEJIOMJICHUS CBETa, ypaBHEHHE OWHINTEHHA A
dororddekra, 3aKOH COXPAHECHUS YHEPTHH, 3aKOH COXPAHCHHsSI MMITYJIbCA, 3aKOH COXPAHEHUsS AJIEKTPUYECKOTO 3apsja, 3aKOH COXPAHCHHS
MAacCOBOTO 4HCIIa, TOCTylaThl bopa, 3aKOH pagMOaKTHBHOTO pachanga, Mpd ATOM pa3inyaTh CIOBECHYH (GOPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTH4YECKOEe BRIPAKEHHUE M YCIIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

ONpEACIIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI IPOBOJIHUKA ¢ TOKOM, CHJIbl AmIiepa U cuiibl JIopeHiia;

CTPOUTH M OITUCHIBATh N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKajiOM, TOHKOW JIMH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI IO UCCIICIOBAHUIO (PU3HUYECKUX SIBJICHUN U TIPOIIECCOB C MCIIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHU:
npu 3ToM (HopMynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYAOBaHUS,
MPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIBI,

OCYIICCTBIISITh MPSMbIC W KOCBCHHBIC M3MEpPEHUS (PU3UUECKUX BEIWYUH, IPH ITOM BBIOMPATH ONTUMAIBHBIN CIIOCOO M3MEpEHUs U
MCIIOJIb30BaTh U3BECTHBIE METObI OLICHKH MOTPENTHOCTEN U3MEPEHHIA;

UCCJIEIOBATh 3aBUCHUMOCTH (PU3WYECKUX BEITUYMH C HCIOJb30BAHHEM IMPSIMBIX H3MEPEHUN: MPHU ATOM KOHCTPYHPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAE TaOMUIl U rpadUKoOB, N1€1aTh BHIBOJBI M0 pe3ylbTaTaM
HCCIICOBaHMS,

cobmoaTh TpaBWja OE€30MaCHOTO TpyJda TMpPU TPOBEICHUHM HCCIACJAOBAHMI B paMKax Y4yeOHOro OKCIepUMEHTa, Y4eOHO-
UCCIIEIOBATENLCKOM M MPOESKTHON AESITENFHOCTHU C HCIIOIh30BAaHHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0BaHUS;

peliaTh pacyE€THHIE 3a/1a4M C SIBHO 3aJIaHHOW (PM3MUYECKOI MOJAEINBIO, UCTIONB3Ys (hU3MUECKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaIn3a
YCJIOBHS 3a7la4i BHIOMPATh (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NYECKUE BETUIMHBI U (hOPMYIIbI, HEOOXOAUMBIE JJIs €€ pelieHus, TPOBOIUTh
pacy€Thl U OIIEHUBATH PEATBHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3NUECKON BEITMYUHBI;

pelaTh Ka4yeCTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTUUECKH HEIPOTUBOPEUMBYIO LENOYKY PACCYKICHUN C OMOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3MuecKue sBICHUS;

WCIIOJIB30BaTh TIPU PEIICHUH Y4YEOHBIX 3a7ad COBPEMEHHBbIE HWH(MOPMAIMOHHBIE TEXHOJOTUU I TOWCKA, CTPYKTYpHUPOBAHMUS,
WHTEPIPETAMN U TPEACTABICHHUS Y4EeOHOW W HAyYHO-TIOMYJSIPHON HH(POPMAIMH, MOTYYEHHON W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECCKU
AHATM3UPOBATH MOTyYaeMyIo HH(OPMAIIUIO;

OOBSCHATH MPUHIUIIBI ACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3lnyaTh YCIOBUS MX OE€30MAaCHOTO HMCIIOJIb30BAHMS B
MMOBCEAHEBHOM KU3HU,

MIPUBOAUTH TPUMEPHI BKJIa/1a POCCUICKHUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TIPOILIECCOB OKPYKAFOIIETO
MHpPA, B pPa3BUTUE TEXHUKHU U TEXHOJIOTUN;

UCIIONIb30BaTh TEOPETHUECKHME 3HaHUS TO (U3MKE B TMOBCEIHEBHOW >XHU3HU sl oOecreueHuss OE30MaCHOCTH MPH OOpalleHHH C
npudOpaMu M TEXHUYECKUMHU YCTPOUCTBAMH, JUIsl COXPAHECHUS 3I0POBbS U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIICH
cpene;



paboTaTh B TPYIIE C BBIIOJHEHHWEM DPA3IMYHBIX COLMATIBHBIX POJICH, IJIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBLHO PACHPEICNISTh
00s3aHHOCTH U TUJIAHUPOBATH JCATEILHOCTh B HECTAHJAPTHBIX CHTYAIMsIX, aJeKBAaTHO OIICHUBATH BKJIAJ KaXKJIOTO W3 YYACTHHUKOB TPYIIIHI B
pelieHne paccMaTpuBaeMoi PoOIeMBbI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IIpakTHueckue (mupp )
NMpPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [JOK
1.1 ®u3rKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [HOK
' TEOpHU https://m.edso0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

32 OCHOBEI TEPMOHHAMHKH 10 https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnmoreka [JOK
' ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edso0o.ru/7f41bf72
492 [TocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnnorexa [HOK
' Pa3IMYHbIX Cpeiax https://m.edso00.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne = HaumenoBanme
(undposBbie)
n/  pa3zesioB U TeM KonTpouabn IIpakTuuec
Bcero oOpa3oBaTe/ibHbIE
n NPOrpaMmslI ble padoThI KHe padoThl
pecypchl
Paznen 1. 9JIEKTPOIUMHAMUKA
MarunuTtHoe
Hoste bu6nmoreka [IOK
1.1 ] 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHuTH 97¢
ast UHAYKIUS T
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
MexaHn4ecKue u bu6nmorexa LIOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
ple KOJieOaHus 97¢c
MexaHn4ecKue u bubnunoreka LIOK
2.2 AJIEKTPOMarHuTH 5 1 https://m.edsoo.ru/7f41lc
bI€ BOJIHBI 97c
bubnuoreka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBEI
crnernuagbHOM

3.1 TEeopun
OTHOCHUTEIILHOCT
51

Hroro no pazneny

4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

bubmmoreka IIOK
https://m.edsoo.ru/7f41c
97c

DJeMEHTEI bubnunorexa LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f4lc
OIITUKH 97c
but6mmorekxa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f4lc
97c
bubnmnorexa LIOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f4lc
97c
Hroro no pazneny 15
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Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DeMEeHTHI bubnunoreka LIOK
5.1 aCTPOHOMMUH U 7 1 https://m.edsoo.ru/7f41c
acTpoU3UKHI 97c
Wroro no pazueny 7

Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

bu6nmoreka [IOK
00606
6.1 obHatotee 4 https://m.edsoo.ru/7f41c
MOBTOPCHHE
97c
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBLIEE
KOJIMYECTBO
YACOB IO 08 4 !
ITPOI'PAMME



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

