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INOACHUTEJIbBHAS 3AIINCKA

[TIporpamma mo ¢usuke 0a30BOr0 ypOBHS HAa YpPOBHE CpEIHEr0o OOIIEro oOpa3oBaHMHS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paloueil mporpaMMbl BOCIHUTAHHUA M KOHLENIMU IPErojaBaHusl ydyeOHOro
npeamera «®Dusuka» B oOpaszoBaTenbHBIX — opraHm3ammsax — Poccuiickoit  deneparum,
peaIn3yoLUX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Coneprxanue nporpaMMbl IO (pU3UKE HAMPABICHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHbI MUpa obydaromuxca 10—11 kimaccoB npu o0ydeHun ux ¢uszuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIbHOCTHOrO Tmoxaxoxa. Ilporpamma 1o ¢u3uMKe COOTBETCTBYET
tpeboBanusiM OI'OC COO Kk TIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyibTataM OOYYEHHs, a TAaKKe YYHTHIBAET HEOOXOAMMOCTb pEaH3alMUd MEXKIIPEIMETHBIX
CBsi3el (DM3UKU C €CTECTBEHHO-HAy4YHbIMM Y4YeOHBIMHM IpeaMeTaMu. B Hell omnpenensrorcs
OCHOBHBIC LIEJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHET0 OOIIero oO0pa3oBaHMs, IUIAHHPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (U3MKU: JIMYHOCTHBIC, METalpeAMETHbIEe, IpeIMETHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:
e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3mku Ha 0a30BOM ypOBHE, B TOM YHCIE
IPEIMETHBIE PE3YJIbTAThI 10 T'01aM 00yUYEeHHUS;
e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwHs..
dusnka Kak Hayka O Hambosee OOLIMX 3aKOHAaX IPHUPOJbI, BBICTYNAas B KauecTBe
y4eOHOTO TpeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAaJ B CHUCTEMYy 3HaHHHA 00
okpyxkatorieM wmupe. LkonbHbI Kypc (QU3MKH — cHCTEMOOOPa3yIOLIUM i €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (H3NUYECKHE 3aKOHBI JEKAT B OCHOBE IMPOIECCOB U
ABIICHUHM, W3y4yaeMbIX XHMHEU, Ouosorueit, ¢usuueckoir reorpadueil U aCTPOHOMHUEH.
Hcnonp30BaHne M aKTHBHOE TNPUMEHEHHE (HU3UYECKUX 3HAHWHA ONpeAessieT XapakTep Hu
pasBUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe dHEPreTHKH, TPAHCIOpTa, OCBOCHHUs KOCMOCa,
MOJTy4YEeHHUsI HOBBIX MAaTE€PHAJIOB C 3alaHHBIMHU CBOWCTBAMH U ApYyrux. M3yuenne UMk BHOCUT
OCHOBHOHM BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAyYHOW KAapTMHBI MHpa OOydaroluxcs, B
(dbopMupoBaHUE YMEHUI IPUMEHSATh HAYYHbBIN METO]I IO3HAHUS NPHU BHIOJHEHUH UMM y4EOHBIX
UCCIIEI0BAHUN.

B ocHoBy kypca (pu3uku juisi ypOBHS CpEeIHETO 00IIero 0O0pa3oBaHUs MOJOXKEH PsII UACH,
KOTOpBIE MOKHO pacCMaTpHUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoesn yenocmnocmu. B COOTBETCTBUU € HEHM Kypc SIBISETCS JOTMYECKH 3aBEpIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C He marepuan Kypca (U3UKU 0ObEAMHEH BOKPYT
¢uznueckux Teopui. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE TMPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuzanus npeanonaraeT HCHOIb30BaHHE T'yMaHUTApHOTO
noTeHuana GU3NYecKoil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTHYECKUMU TIPpOoOIeMamMHu.

Hoesn npuxnaomnoti nanpasnennocmu. Kypc ¢Gu3mku mpeanonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHHUYECKHUX M TEXHOJOTUUYECKUX MPUIIOKEHUN U3yUYE€HHBIX TEOPUI U 3aKOHOB.

Hoes  sxonoeuzayuu peanusyercs TMOCPEJICTBOM BBEACHUS DJIEMEHTOB  COJEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOIOTIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpelHero oomiero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPHHLIMIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CuCTeMHO-IEATETLHOCTHBIN MOAX0/ B Kypce (PM3UKH peau3yercsi MPEXIe BCEro 3a CYET
OpraHMu3aly IKCIEPUMEHTAIBHON JNesATeNIbHOCTH o0yuarommxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usnke oOBEAMHEHBI B OOIIUH CIHCOK
YUECHHUECKUX MPAKTUYECKUX padoT. BrlaeneHune B ykazaHHOM IepeyHe J1abopaTOpPHBIX PadorT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBaHUA U OCHAIIeHUs KabuneTa ¢pusuku. [Ipu sTomM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yenseTcs pelieHnI0 pacu€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu atom ans
pacuéTHBIX 3a/7a4 MPUOPUTETOM SIBJISIOTCS 3a/a4dl C SIBHO 3aJlaHHOM (DM3MYECKOl MOJEINbIo,
MO3BOJIAIOIINE MPUMEHATh M3YUYEHHBbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeia
Kypca, Tak U UHTErpupys 3HAHUs U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HU, TpeOyromue BbiOOpa (U3MUecKod MOJENU AN CUTYyallud IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ T1peboBanusMu DPIOC COO K MaTepuambHO-TEXHHYECKOMY
obecrieyeHno y4eOHOTo mporecca 0a30BBI ypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs TOJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunere
bu3HUKH T0KHO OBITH HEOOXOMMOE JTa00paTOpHOE 00OPYAOBAHKE I BHIIOTHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YUYEHHUYECKUX TPAKTHYECKUX pPAadOT H  JIEMOHCTPAIMOHHOE
o0opyoBaHue.

JleMoHCTpanmoHHOE  00OpymOBaHWE (OPMUPYETCSI B COOTBETCTBHHM C  IPUHITUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMMme Mo
(¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil NJIs HMCCIIEJOBaHMSI HM3y4aeMbIX SBJICHUM M IPOLIECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUH.

JlaboparopHoe 000pyaOBaHKE JUIsl YUEHUYECKUX MPAKTUUECKUX paboT popMUpyeTCsl B BUAE
TEMaTUYeCKMX KOMIUIEKTOB U oOecneunmBaeTcs B pacuéTe OJHOro KOMIUJIEKTa Ha JABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1aOOPATOPHOrO OOOPYAOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M ILU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:
e (QopmupoBaHHME UHTEpeca U CTpPEeMJICHHS OOydyalolUXcsi K HaydyHOMY H3YYEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e pa3BUTHE TMPEJCTaBICHMH O HAaydHOM METOAE IIO3HaHUS U  (QOpPMHUpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY/KAIOLIUM SIBIICHUSM;
e (QopmHupoBaHME HAYYHOTO MHMPOBO33PEHMS KaK pe3ysibTara M3Y4YEHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;
e (QopmupoBaHuEe yMEHUN OOBACHATH SBJIEHUS C UCIOJb30BaHUEM (PM3MUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;
e (opmHupoBaHUE MpPENCTaBICHUNA O POIM (U3MKHU JJI PA3BUTUSA JIPYTMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.
Joctmxenne 3TUX 1eneld o0ecrneunBaeTcss peleHueM CaeayonMX 3a/1ad B MPOLecce U3ydeHHs
Kypca (GU3UKH Ha YPOBHE CPETHETO OOIIeT0 0Opa30BaHuUs:
e npuoOpeTeHrne CHCTEeMbl 3HaHUM 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOYAsE MEXaHUKY, MOJIEKYJIAPHYIO (HU3UKY, JEKTPOJIUHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;



e (opMupoBaHHE YMEHUH TPUMEHITH TEOPETUYECKHE 3HAHUSA I OObICHEHUS
busznyeckux SBJICHUM B NPUPOJE U JUIsl TPUHATUS MPAKTUUYECKUX pEIIeHUN B
IMOBCEAHEBHOM XKU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS Pa3INYHbIX 33/]1a4 C SIBHO 33JaHHON (U3NYECKON MOJAEIBIO,
3a1a4, IOJPa3syMEBAIOMIMX  CAaMOCTOSATENIHOE  CO3JaHue  (U3MYECKOM  MOJeNH,
aJICKBATHOW yCIIOBUSIM 3aJ1auu;

e TMOHMMaHHE (PHU3MUYECKUX OCHOB M NPUHIMIIOB ICHCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

e OBJIQJICHWE METOAAMHU CaMOCTOSTEIILHOTO IJIAHUPOBAHUS M TPOBEICHHS (PU3UUECKUX
9KCIIEPUMEHTOB, aHaJN3a U UHTEpHpeTalui nHhOopMaIuu, OnpeaeseHus: JOCTOBEPHOCTH
MOJIyYEHHOTO pe3ysIbTara;

e CO3JaHUE YCJOBHM Al Pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha wu3ydenune ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE CpPEAHETO OOIIETro 0Opa3oBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMMe 1o (u3MKe nepeueHb JabopaTOpHbIX U MPAKTUYECKUX padoT

SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JelIaeT BBIOOp MpOBeAeHHs 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOIINXCsl.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka o mpupoje. HaydHple MeTOIbl MO3HAHUS OKpYyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (Gu3MUeCKUX SBICHUN M mporieccoB. Hayunwie rumoressl. dusmdeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pors m mecto ¢usuku B (HOPMUPOBAHMHM COBPEMEHHOW HAYYHOM KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIBLHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosblie ¥ U(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe aBrxeHrne. OTHOCUTENbHOCTh MEXAHUYECKOT0 JIBIKEeHU. CucreMa oTcuéTa.
Tpaexropus.

[lepemerienne, ckopocTb (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHnl 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MPSAMOJMHEWHOE ABMKeHUe. ['paduku 3aBHUCHUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MATEPUAIBHON TOYKU OT BPEMEHH.

CBoOonHoe najeHue. Y CKopeHne CBOOOAHOTO MaJAeHHUS.

Kpuonunerinoe npmxenue. J[BHykeHne MaTepualibHOM TOUKHU IO OKPYKHOCTH C TOCTOSIHHOM
0 MOJAYJIK CKOPOCThIO. YTJOBasi CKOpPOCThb, JMHEHHas ckopocTh. Ilepmon u yacrora
oOpaiueHus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHu4ecknue yCcTpoMCTBA U MPAKTUUYECKOE NMPUMEHEHUE: CIIUIOMETP, IBUKEHUE CHAPAJIOB,
LEIIHBIE U pEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILTFOCTPALMS KHHEMAaTHYECKUX XapAKTEPUCTHK JBUKECHUS.

[TpeoOpa3oBanue IBUKEHUIN C HCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue BukeHus Tena, OpoIeHHOro MO/ YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yyeHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPENEIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOUIEHUSI MEKIY MYTSAMH, IIPOWIEHHBIMU TEJIOM 32 MOCIEA0BATEIbHbBIC
paBHbIE MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBM)KEHHMHM C HayalbHOM CKOpPOCTHIO,
paBHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3yueHue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun ortHocutenbHOCcTH [amwitesd. Ilepseiii 3akoH HproToHa. MHepuuaibHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwii. Bropoii 3akoH HeroToHa 1151 MatepruanibHOU
Touku. Tperunii 3akoH HploTOHA /U1s1 MaTepuanbHbIX TOYEK.

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

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



Tpenune. Bunbl Tpenus (mokosi, ckoibxkeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJIbXKEHUs U cwiia TpeHus nokos. Koagppuuuent tpenus. Cuna cCOnpoTUBIEHUS NPU
JBUKCHHUHU TeJla B )KUJAKOCTH WJIN rase.

[TocTynaTenpHOE M BpalllaTesIbHOE ABMKEHHE a0COIFOTHO TBEPIOTO Tela.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauleHus. [lmeuo cuibl. YcinoBus paBHOBECHSI TBEPAOTO
Tena.

TexHuueckue ycTpoiicTBa M IPAKTUUECKOE IPUMEHEHHME: TMOJIIMIHMUKH, JABM)KECHHE
HCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIECHCTBYIOIIUX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NAJCHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tenla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY)KHHE U PE3UHOBOM 00pasIie,
oT ux Aedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIAa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Nmnynbc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHaJbHBIX TodeK. VMIynbc cuibl U
W3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernueckas sHeprust MaTepuajibHOW TOUKU. Teopema 00 U3MEHEHUU KUHETUYECKOM SHEPIHH.
[TorennmanbHas sHeprusi. I[loTeHnmanbHass >HEprusi ymnpyro aehOpMUPOBAHHON MPYKUHBI
[TorennuanbHas SHEprus Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble UM HEMOTEHIHMalbHblE CHIbL. CBs3b pabOThl HEMOTEHIHMAIBHBIX CHUJ C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpPOMCTBA M IMPAKTUYECKOE INPUMEHEHHUE: BOJAOMET, KOMNEp, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon moTeHIIMAIBHON YHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW 3HEpruu Tejla Ha Mpumepe
PAaCTsKEHUsI PE3UHOBOTO JKI'yTa.

Paspnen 3. Moaekyasipaast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH M HX OIBITHOE OOOCHOBAaHUE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHsSI Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonmdyecTBo BelecTsa.
[TocrossuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.



Mogeny wuneanbHoro raza. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEeOopHUH
UIeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHEH KHHETHYECKOW JHEpruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacTaBieHne U30MPOLIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHUUecKkue yCTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBa, (poTOrpadui MOJIEKYN OpraHUuYECKHX
COCTUHEHUN.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mopens onbita ITepHa.

OnbIThL, TOKA3bIBAOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH cocyaa.

OnBIThL, HJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UJI€aJIbHOTO ra3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3[yXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATHI,
JaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEll.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHaMuyeckasi cucteMa. BHyTpeHHsS SHEPTUsl TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOObI
e€¢ wu3MmeHeHus. KoimyecTBo TemnoTel U pabora. BHYyTpeHHsAs »HeEprusi OJAHOATOMHOIO
uJeanbHOro rasa. Buasl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEIIOEMKOCTH BeliecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeaye.

[Tonstue o0 agmabatHoMm mpouecce. [lepBblii 3akoH TepMmoauHamuKu. [IprMeHeHue mepBOro
3aKOHA TEPMOJMHAMUKY K u3omporeccaM. I'papuueckas uHTepnperanus padboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMocTh mpoieccoB B IpUpoO/IE.

TermoBble MamuHbl. [IpuHUUNBEL nelcTBUSA TemIoBbIX MamiuH. [IpeoOpasoBaHust sHepruu B
TerioBbIX MamuHax. Koaddunuent nonesnoro aeiicteus teruioBoil Mamuubl. ukn Kapao u
€ro KO3 GUIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYeCcKHe MPoOIeMbl TEIIOIHEPTETUKH.
TexHu4ecknue ycTpoMcTBa M NMPAKTHUECKOE MPUMEHEHHUE: JBUTATEelb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Teja IMpU COBEPIICHHUU paboOThl: BbUIET MPOOKU U3 OYTHUIKH
MOJ JEWCTBUEM CKAaTOTO BO3JyXa, HarpeBaHue »¢upa B JIATYHHOH TpyOke NyTEM TpeHUus
(BUICOIEMOHCTpAITHS ).

H3meHeHne BHYTpEHHEH SHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHaeHcaius. Vcnapenue u kureHue. AOCONMIOTHAasE M OTHOCHTEIbHAs
BIIQXKHOCTHh BO31yxa. HacelleHHbIil map. YaenpHas TemwioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe Ttemo. Kpucrtammuyeckue u amopdHble Tena. AHHM3OTPOINUS CBOWCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramimzanus. Y IeiabHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHUE TEIIOBOro OaaHca.



TexHuueckue yCTpOHCTBa M NPAKTHUECKOE INPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KAIOPUMETpP, TEXHOJOTMHM IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUHU.

CriocoObl U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBlICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3mepeHre OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Dnexmpocmamuka

DneKkTpu3anus Tel. DJNeKTpUUeckui 3apsan. JlBa Buaa siekTpuueckux 3apsiioB. [IpoBoaHuku,
JIUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.
B3aumopeiictBue 3apsiioB. 3akoH Kynona. TodeuHblld s7eKTpUYECKH 3apsig. DIEKTPUUECKOE
nosie. Hanpsix€HHoCTh 3nekTpruyeckoro noss. [IpuHuun cyneprno3uiumn 3JeKTPUYECKUX MOJIEH.
Jlunuu HanpsSKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun snexrpocratudeckoro nois. [lorennuan. Pasnocts nmorennuanos. [IpoBoguuku u
JUAJICKTPUKU B DJIEKTPOCTATHYECKOM M0Je. JudeKkTpudeckas npoHUIIaeMOCTb.
OnekTpoéMkocTb. KoHaeHcaTtop. ONEKTpOEMKOCTh  IUIOCKOIO  KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3SJIEKTPOCKOIN, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAS 3allMTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

Y CcTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JI€ 3apsHKEHHBIX TEIL.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIeKTpOoCcTaTUYECKas 3allMTa.

JWdNEeKTPUKU B SJIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAM IJIACTHUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNEKTPUUYECKUI TOK. Y CIOBHUS CYIIECTBOBaHUS 3JIEKTpUUecKoro Toka. Mcrounnku toka. Cuna
ToKa. [loCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DIIeKTPUUYECKOE COIMPOTHUBIICHUE. Y ACIBHOE COMPOTHBIICHHE BemiecTBa. l[lociemoBarenbHOeE,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jxoyns—Jlenia. MOMHOCT AIEKTPUIECKOTO TOKA.
DNEeKTPOABMKYIAas CUJIa W BHYTPEHHEE COINPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 2JIeKTprueckoit mernu. KopoTkoe 3aMbIkaHme.

DJNEKTpOHHAsl MPOBOJAUMOCTh TBEPJBIX METAJIOB. 3aBUCHUMOCTb CONPOTHUBJICHUS METANIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTb.

DNIeKTpUUECKHi TOK B Bakyyme. CBOMCTBA 3JIE€KTPOHHBIX MYyYKOB.

[TomympoBoauku. CoOCTBEHHAs U IPUMECHAsS! MPOBOAMMOCTD MTOYITPOBOTHUKOB. CBOMCTBA P—
n-nepexoja. [ToxynpoBoAHHKOBBIE TPUOOPHI.



ONEeKTpUYeCKM TOK B pacTBOpaX U paciulaBax d3JEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JIUccoManus. JIEKTPOIU3.

OnekTpuueckuid TOK B razax. CaMOCTOSTENbHBIH M HECAMOCTOSTENbHBIN pa3psan. MoiHus.
[1na3zma.

TexHuueckue YCTpOHCTBA M IPAKTHUYECKOE INPUMEHEHHE: aMIIEPMETp, BOJBTMETP, PEOCTar,
UCTOYHUKHM TOKa, DJIEKTPOHArpeBaTelIbHble MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE NPHOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKYyMHBIH  JIMOJ, TEPMHUCTOPHI M  (OTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIH 1IN0/, FaJIbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKA M HAIPSKEHMSL.

3aBUCUMOCTb  COIIPOTUBJICHMS LMIMHAPUYECKMX IPOBOJAHUKOB OT JUIMHBI, IUIOLIAIU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[IpsaMoe wu3MepeHue 5>IeKTpoABWXKYyIIeH cuibl. KopoTkoe 3aMblkaHue TralbBaHUYECKOTIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYpBhI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psi U MPOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSIS POBOJIMMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHue 31eKTpoABIKYILEH CHUiIbl HCTOUHUKA TOKA M €0 BHYTPEHHET0 CONPOTUBIICHHUS.
HabGmonenue anexrposnusa.

MexnpeaMeTHbie CBS3H

W3yuenue kypca ¢usuku Oa3oBoro ypoBHs B 10 kilacce ocyumiecTBisercs ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHUSA: SIBJICHHUE,
HAYYHBIN (aKT, TUnoTe3a, GU3nvecKas BeIMYMHA, 3aKOH, TEOPHs, HaOIIIOICHHE, YKCIICPUMEHT,
MOJICJIMPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: permieHue CUCTEMBbl YpaBHEHHM, TUHeWHas QyHKuMs, napaboia, runepoosua, ux
rpaduKd U CBOWCTBA, TPUTOHOMETpPUUYECKHE (DYHKIMHU: CHUHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU Ha OCH KOOpPJIMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mmexannueckoe JABM>KEHUE B )KUBOU Npupoae, 1uddysus, ocMoc, TermooOMeH KUBbIX
OpPraHu3MOB (BH[IbI TEIUIONEPEIaul, TEIJIOBOE PaBHOBECHE), IINEKTPUUECKUE SBJICHUS B KHUBOM
pUpoJIE.

Xumus: TACKPETHOE CTPOEHHE BEUIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TEN, XKUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOMCTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeodbpa3oBaHue JBUKEHUH C HCHOJIb30BAHUEM MEXaHU3MOB, Y4ET TpEHHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpOHArpeBaTelIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.
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Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHUThHl. B3anMOAEMCTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe mosne. BekTtop
MarHUTHOM MHAYKIUU. [IpUHIMO Cyneprno3uuuu MarHUTHBIX moJied. JIMHMM MarHuTHOMN
uHayknuu. KapTtuna amHui MarHUTHOW MHYKIIUU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJie IpOBOJIHUKA ¢ TOKOM. KapTuHa TMHUI MHIYKIIMU MarHUTHOTO TOJIS JUTMHHOTO
OpsIMOTO TMPOBOJHHMKA W 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA, KAaTYIIKH C TOKOM. OTBIT
Opcrena. BzaumopaencTBue NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHua, e€ MOIyJib M HampablieHHE. J[BHKEHUE 3apsSKEHHOW YacCTUIIbl B OJHOPOJIHOM
MarHuTHOM noje. Padora cuibl JlopeHna.

SIBiieHME  DJIEKTPOMAarHUTHOM  MHAYKHMU. [loTOK  BekTOpa  MarHUTHOM  HMHAYKIUH.
DIEKTPOABUKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHou unaykuuu dapayes.

BuxpeBoe nsnexkrpuueckoe 1moje. OJEKTPOABMKYIIAs Cuila HWHIAYKIMUA B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJIEKTPOABIKYIIAS CHJIa CAMOMHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYHIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpoWCTBa W MPAKTHUYECKOE MPUMEHEHHWE: IOCTOSIHHbIE  MarHWThI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIEYb.
Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUYA MarHUTHOTO TOJIS.

B3aumozpeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuita Amrepa.

JevictBue cuiibl JIopeHila Ha HOHBI AJIEKTPOJIUTA.

SIBneHre HMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTbD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TTOTOKA.
SIBneHne caMOMHIYKIUU.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO TOJIsI KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pasnen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1€0AHUS

Konebarenbnas cucrema. CBOOOAHBIE MeXaHHUECKHUe Konebanus. ['apMoHnyeckue KojaeOaHusl.
[Tepuon, wacrora, amrmutyna u ¢asza konebanuid. [IpyxuHHBI MasTHUK. MaTemMaTH4YeCKU
MasiTHUK. YpaBHEHUE FapMOHHUECKUX Konebanuit. [IpeBpaiienue sHEpPruu Mpu rapMOHHYECKUX
KOJICOAHMSIX.

KonebGarenbupiit  koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KONEOAHHUS B  HJICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUg MEXIy MEXaHWYEeCKUMH W JJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBienne o 3aTyxaloUMX KoJeOaHUAX. BBIHYyXIEHHbIE MeXaHHMYeCKHe KoJeOaHus.
Pe3onanc. BeiHyX)€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.



ITlepemenHbiii TOK. CHHYycCOMIaIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh MNEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancopmarop. IlpomsBoncTBo, mepegadya W MOTPEOJICHUE AIIEKTPUYECKOW SHEPIHH.
OKOJIOTUYECKHE PUCKH TpPU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: 3JEKTPUUECKUN 3BOHOK, T'€HEepaTop
[IEPEMEHHOT'0 TOKA, JIMHUU JIEKTpoIepeay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoJieOATEIbHOM CHUCTEMBI (MPYKUHHBIM HIJIM MaTeMaTH4YeCKU
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSPKEHUS. OT BPEMEHM ) JUIs AJIEKTPOMAarHUTHBIX
Kosie0aHui.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpa, KaTyIIKM HWHIYKTUBHOCTH U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH IEpHOJa MalblX KosieOaHUI rpy3a Ha HUTH OT JJMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue NepeMEHHOIO TOKA B LIENM U3 IOCJIEN0BAaTEIbHO COEAMHEHHBIX KOHJAEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHuyeckue BOJIHBI, ycloBuUsl pactpoctpanenus. Ilepuon. CKopocTh pacmpocTpaHeHUs u
JuinHa BosHBL. llomepednble W TpoaoibHbIE BOJHBL MHTepdepenuus wu audpaxmus
MEXaHUYECKUX BOJIH.

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

DONEeKTPOMAarHUTHBIE BOJIHBL. YCIOBUS HW3IyYEHUS JJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHrtanusi BekTOpoB E, B, V B anekTtpoMaruutHoi BosiHe. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeloMIIeHue, Moisipusanus, Aaudpaknus, wuatepdepenius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana >meKTpoMarHUTHBIX BOJH. [I[puMeHeHHe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaKOIIeH Cpenibl.

TexHuueckue ycTpoWCTBa W MPaKTUYECKOE MPUMEHEHHME: MY3bIKalbHble WHCTPYMEHTHI,
YIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHKE W MEIULMHE, Pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Llemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTY0OW U 4aCTOTON KOJIeOaHui.
HccnenoBanue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH: OTpa)kKeHUE, MPEIOMIICHHE, MOJspU3anus,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuka
I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCTpaHEHUE CBETa B OAHOPOJHOU cpene. JIyu
cBeta. ToUueuHbIM NCTOYHUK CBETA.



OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHU B IIIOCKOM 3epKalie.
[Ipenomnenne cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIM TMOKAa3aTellb MPEIOMIICHUS.
ITonHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHblil yroil IOJIHOrO BHYTPEHHETO OTPAKEHHUS.
Hucniepcus cera. CrioskHBIN cocTaB Oenoro ceera. L[Ber.

Cobuparomue u paccenBaronire JUH3bl. ToHKas auH3a. DOKYCHOE PACCTOSHUE W ONTHYECKAst
cuia ToHkoW JmH3BL [locTpoeHue n3o0paskeHU B COOMPAIOLIMX U PACCEHBAIOMIMX JIMH3aX.
dopMyia TOHKOM JIMH3BL. Y BEIUYCHUE, 1aBAEMOE JINH30MU.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. MHTEepdepeniins cBera. KorepeHTHbIE MCTOYHHKHU. Y CIIOBUS HAOIOICHUS
MaKCHMyMOB 1 MUHUMYMOB B HUHT€P(HEPEHLIUOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. [Judpakuuonnas pemérka. YciaoBue HaOMIOJEHHS IIaBHBIX MaKCHMYMOB
IIPH MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYECKHME yCTPOWCTBA W MPAKTUYECKOE NPHMEHEHHE: OYKH, Jymna, ¢oToamnmnapar,
MPOSKIIMOHHBIA ammapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpstmonuHeHOE paclpocTpaHeHNe, OTPaXKEHUE U MpeioMiieHHe cBeTa. OnTuyeckrue npuOopsl.
[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3aX.

Mopaenu MUKPOCKOIIA, TEIECKONA.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TonyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne nokazaress IpeioMICHHUS CTEKJIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIBHOCTH

I'panuubl TPUMEHMMOCTH KJIACCHYECKOW MexaHuku. [locTymarel cnenuanbHOW Teopuu
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJISL CKOPOCTM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEJIBLHOCTH ODHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpAIEHUE AJIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIHs TOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Inemenmol K6anmosoii ONMUKU

®oronsl. Popmyna Ilmanka cBsizu sHeprun (HOTOHA C €r0 YACTOTOW. DHEPIHsi M HMITYIIbC
dboToHa.

OtkpeiTe U uccrnenoanue ¢orodddexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTOdPdEKTA.
VpaBuenne DitnmTeitHa 175 Gotodddexra. «KpacHas rparuia» Goroaddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHUuyecKkne yCTPOWCTBA H TPAKTHUECKOE TpUMEHeHue: (oTosnemMeHt, (oTomaTUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Llemoncmpayuu



®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTUHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnenb aroma Tomcona. OnbiTel Pesepdopna o paccesauto o -yactuil. [InmanerapHas monuens
atoma. [locrymarer bopa. M3nyuenne u noriomenue (OTOHOB NP MEPEXoje aToMa ¢ OJHOTO
YpOBHS 3HEpTruM Ha Apyroil. Buasl ciekTpoB. CekTp ypoBHEH 3HEpruH aToMa BOAOPOIa.
BousiHoBgIe cBOMicTBa yacTull. Bosusl ne bpoissa. KopnyckylisipHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3ITyueHUE.

TexHuueckue ycTpolcTBa U NPAKTUUECKOE IPUMEHEHNUE: CIIEKTPANIbHBIN aHaJIU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HabGmonenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs sjpa. OTKpBITHE pPATUOAKTUBHOCTH.
Omneitel Pesepdopaa no onpeneneHuio coctaBa paaruoakTUBHOTO u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue panoakTUBHOCTU Ha JKUBbBIE OPraHU3MBbI.

OtkpeiTHe TpOoTOHA W HeWTpoHa. Hyknonnas moxaens sapa ['eitzenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnian. ONEKTPOHHBI M TO3UTPOHHBIA Oera-pacman. [amma-uznydeHue. 3aKoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIOHOB B sifpe. S nepHbie cumbl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosinepHsiii cuntes. [IpodremMbl M MEPCIEKTUBHI SAEPHON IHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIAEPHONU SHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EqUHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHuueckue yCTpONMCTBa M TPAKTHUYECKOE IPUMEHEHHE: JI03UMeTp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CUéTynK HOHU3HUPYIOLIUX YACTHII.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpeKoB YacTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Dranbl pa3BUTHs acTpoHOMUH. [IpUKIaHOE U MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUIMMOE ABHKECHUE.

CosiHeUHas cucrema.

Connue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun ConHia U 3BE3/. 3BE3/bI, MX OCHOBHBIE
XapaKTEepUCTUKHU. JluarpaMma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTBY». 3BE3IbI TJIABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTb» JUIsi  3BE31  TJIABHOU
MOCJIEeA0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE NPEACTABICHHUS O
MPOUCXO0KACHUH U 3BOToINU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mneunsiii [lyte — nama [Namaktuka. [lomoxenue n aBwxenue Comana B [Namaktuke. Tumb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpaX TajJaKkTHK.



Bcenennas. Paciiupenue Beenennoii. 3akon Xa60ma. Pa30oeranue ranaktuk. Teopus bonbmioro
B3pbIBa. PenukToBOC H3ityueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHuss HEBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BAaHMEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTIpeNieNIeHUs] TIOJOKEHUsI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nomymapus 1 sipKue 3BE3/bl.

Habmonenus B teneckon Jlynsl, maner, Mueusoro Ilyru.

O6o0maronee NoBTOpeHne

Ponb u3WKu U acTpPOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHUYECKOM, CONMATBLHOW M ITHYECKON
cdepax IesSTeITbHOCTH YeJI0BEKa, pojib U MECTO (PU3UKU M ACTPOHOMUU B COBPEMEHHON Hay4HOMH
KapTHHE MHpa, Poyib (U3NYECKOH Teopuu B (OPMHPOBAHUU MPEICTABICHUH O (hu3ndecKoi
KapTHHE MHpa, MECTO (hPU3MUYECKON KapTUHBI MUpPa B OOIIEM DPsly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IIPUPOJE.

MesxknpeaMeTHbIe CBSI3H

W3yuenue kypca ¢usuku Oa3zoBoro ypoBHd B 11 kiacce ocymiecTBisercs ¢ Y4€TOM
COJIepXKATENNbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTr'O MO3HAHUSA: SIBJICHHUE,
HAYYHBIH (akT, runore3a, GuU3nveckas BEeJIHMUMHA, 3aKOH, TEOPHsl, HAOIIOCHHE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOZEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CHCTEMbl ypaBHEHUI, TPUTOHOMETPUYECKHE (QYHKLIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HX
NPOCKIIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC JIEMEHTApHBIX (DYHKIIHIA,
HPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe oAU IIIOCKUX GUryp u o0béMa Tel.
buonozus: snexTpuyeckue SBIEHUSI B JKUBOH Npupoje, KojedaTeiabHble ABMXKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOM NIPUPOAE, ACUCTBUE paliallii Ha )KUBbIE OPTaHU3MBI.
Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHUs KPUCTAJUIMYECKOHN PeIIETKHU, CIEKTPATIbHBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3alle’KM MArHUTHBIX pyl, (OTOChEMKA 3E€MHOM
IIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSCEHUH.

Texnonozus: TMHUAW DIIEKTpoONEpeaay, TI€HEepaTop IEPEeMEHHOro0 TOKa, JJIEKTPOABUIATENb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TEJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpeamera «®dusmka» Ha ypOBHE CpeaHEro oouiero obpazoBaHuUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JlngHOCTHBIE pPE3yJabTAaThl OCBOCHMsI y4deOHOro mnpeamera «Du3MKa» JOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIUYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXICHHIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacIIMpeHHE >KU3HEHHOTO OMBITa U OMBITA JCIATEIBHOCTA B MPOIECCE Peain3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIPHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKoOro BOCHHUTAHMA:

c(OPMUPOBAHHOCTH TPAXKITAHCKOW MO3HUIIMUA O0YYArOMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJICHa POCCHICKOTO 00IIECTBa;

NPUHITHE TPAJAUIHUOHHBIX  OOIICUYCIIOBEYCCKUX TYMAHHCTHYECKUX H  JICMOKPATHUCCKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIBHOCTh B HWHTEpEcax TPakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aHMOJCHCTBOBATH C COLMATBHBIMA HHCTUTYTaMU B COOTBETCTBUU C WX (DYHKIMSIMH U
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NaTPHOTHYECKOI0 BOCIHTAHMS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCUMCKHX yUYEHBIX B
obsactu UMK U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O U MPHUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATCILHOCTH YIEHOTO;
OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIETo;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas AICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBOro BocnuTaHus:

WHTEpPEC K pa3imdHbIM cepam mpodeccHoHATBHON ACSITETFHOCTH, B TOM YHUCIIC CBSI3aHHBIM C
¢bu3uKOol W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oynymieil mpodeccun u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U caMOOOpa3oBaHHMIO B oOjactu (pU3MKKM Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

c()OPMHUPOBAHHOCTh ~ JKOJOTHYECKOH  KYJIbTYphI, OCO3HAaHWE TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHUCTBUU B OKPYXKAIOLIEH Cpelle HAa OCHOBE 3HAHMS LENen
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIpeHre OIbITa JEATSIIEHOCTH YKOJIOTHMYSCKOW HAIPAaBIICHHOCTH HAa OCHOBE HMEIONTUXCS
3HaHW IO PHU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYEeCKON HAYKH,

OCO3HAHME IIEHHOCTH HAyYHOH AESITeNhbHOCTH, TOTOBHOCTH B TIpOIlecce HM3y4YeHUs (HU3UKU
OCYIECTBIISATH MPOCKTHYIO M UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBHUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue AecTBUA:

CaMOCTOSITENIbHO (D OPMYJIUPOBaTh M aKTyalIM3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITeIbHOCTH, 3a/1aBaTh [1ApAaMETPbl U KPUTEPUU UX TOCTHUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3NICCKUX SIBIICHUSX;

pa3palaThIBaTh IJIaH PelIeHUs! MPOOIEMBbl C YUETOM aHAIM3a UMEIOIIUXCS MaTepPHANbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHMBaTh COOTBETCTBHE pE3YyJbTATOB LEJSAM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh U BBHINOJHATH PabOTy B YCIOBUAX pPEAlbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE [IPH PEIICHUH KU3HEHHBIX MPOOIeM.
ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQJIETh HAYYHOH TEPMHMHOJOTHEH, KIIOYEBHIMU MOHATHSIMH U MeTodaMu (PU3U4ecKon
HAYKU;

BJIQ/IETh HaBBIKAMH Y4€OHO-UCCIIEIOBATENLCKON U TMPOEKTHOW AEATeTbHOCTH B OOJACTH
($uU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUs 3a]1a4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMHU JCSITEIBHOCTU IO TIOJYyYEHHUIO HOBOTO 3HAHUS, €ro HHTEPIpEeTallnu,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3/IJaHUU Y4EOHBIX MMPOCKTOB B 00J1aCTH (HU3UKY;

BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATH 3a]1a4y, BbIIBUIaTh TUIIOTE3Y
e€ pemieHus, HaXOJWTh AapPTryMEHTHI IS JOKa3aTeIhCTBa CBOMX YTBEPKICHUN, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJTM3UPOBATH MOJTYUYEHHBIE B X0JI€ PEHICHUS 3a/aud Pe3yIbTaThl, KPUTHUYECKH OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTENbHON ACATEIHHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIQJICTh HABBIKAMH TOJy4eHHUs] WH(MOpPMAIUU (DU3UUYECKOTO COACPNKAHUS U3 UCTOUYHHKOB
pa3HBIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

HCIIOJIH30BaTh CPeICTBAa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOZCHHEM TpeOoBaHUit
YPrOHOMHUKH, TEXHUKHA OE€30TaCHOCTH, TUTHEHBI, PeCypCcOCOEPEKEHHS, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MacHOCTH;



CO3/1aBaTh TEKCThI (PM3UUECKOTO COAEPIKAaHUS B Pa3IMYHBIX (popMaTax ¢ yu€ToM HazHAuCHUS
UHpOpPMALIMUM W 1EJIeBOW ayqUTOpUH, BBIOMpas ONTUMAIBHYIO (OpMy MpencTaBieHUs U
BU3YaIM3al1H.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATh OOILLIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIBHOCTH;

pacrio3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CUTYalluid U CMATYATh KOH(IIUKTEI,
pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEIICTB;

MOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHON M UHIAUBHYaIbHOIN paboThI;

BbIOMpPATh TEMATUKY U METOAbl COBMECTHBIX JAEHCTBMH C Y4€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATD L€ COBMECTHOM EATENbHOCTH, OPraHU30BbIBATh U KOOPAUHHUPOBATH IEHCTBUSA
0 €€ JOCTHXEHHIO: COCTABJIATH IUIAH JCHCTBUH, pacIpeneisaTbh poJd € Y4ETOM MHEHHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;
OLCHUBATb Ka4YC€CTBO CBOCIO BKJIaAa M KaXA0ro y4aCTHUKa KOMaH/bI B 06H_II/II71 pe3yiabTaT 1o
pa3paboTaHHBIM KpPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTBLI, OUCHHUBATL HWACU C IIO3MIHMU HOBU3HBI, OPHUI'MHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIICCTBJIATH MTO3UTUBHOC CTPATCTUUCCKOC IMOBCACHUEC B PA3JIMYHBIX CUTYyallUAX, IIPOSABIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO AESITENbHOCTh B 00JacTu (U3UKU H
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOSITEJIbBHO COCTAaBIISATh IUIAH pEUICHUs pacy€THBIX W KAuyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM;

pacuupsaTh paMK1 yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a
peLIeHHE;

OIICHUBATDH NMPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHUIO U TPOSBICHUIO dPYAUIIUU B 00JacTH (PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsM, BHOCHTH KOPPEKTHUBBI B JI€ATEIILHOCTb, OIIEHWUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIAJICTh HABBIKAMU MO3HABATEIHHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCITOJIH30BaTh MPUEMBI pedIIEKCHH IJIsl OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHHKEHHIO;

MPUHUMATh MOTUBBI 1 ApTYMEHTBI JPYTHUX MPU aHATU3E PE3YJIbTATOB JEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI M apTyMEHTBI IPYTUX MPU aHATN3€ PE3YJIBTATOB JIEATEILHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce mocTmkeHuss TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS TPOTPaMMBI TI0 (U3HUKE IS
YPOBHSI CpeAHero oOIIero o0pa3oBaHus y OOYUYAIOIUXCS COBEPIICHCTBYETCS IMOIIMOHATBHBIM
UHTEJJIEKT,  Opeanojaralomuidi  copMHpOBAHHOCTh:  CaMOCO3HAHMsS,  BKJIFOYAOIIErO
CIIOCOOHOCTh TOHHMATh CBOE SMOIMOHAILHOE COCTOSIHHE, BHUJAETh HAIMPAaBICHUS pPAa3BUTHS
CcOOCTBEHHOM SMOIMOHANBHOMN cdepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETyJIMPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 32
CBOE MOBE/IEHHUE, CIOCOOHOCTh aaNTHPOBATHCA K SMONMOHAIBHBIM U3MEHEHHUSM U IPOSIBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JIOCTIDKCHHIO LIENU M YCIIEeXY, ONTHMU3M,
MHHUIMATHBHOCTh, YMEHUE JIEHCTBOBATh NCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOMEH CHOCOOHOCTh MOHMMAaTh OSMOLMOHAIBHOE COCTOSHUE JpPYTHX,
YYUTBIBATh €T0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C JAPYTUMH
JFOAbMU, 3200TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kJiacce mpeaIMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE OJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh HA MpPHUMEpax poiib M MecTo (pu3uku B (HOPMUPOBAHUHU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHil, B MPAaKTHYECKOI
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHUIBI IPUMEHEHHSI U3YUYCHHBIX (DU3MUECKUX MOJENel: MaTepuaibHas TOUKa,
UHepIaibHas CUCTeMa O0TCuéTa, aOCOMIOTHO TBEPIOE TENO, UACAIBHBINA T'a3, MOJCIN CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tell, TOUCUHBINH AIEKTPUUECKHUM 3apsij] MPH pelieHuU (PU3NIECKUX
3a/1ay;

pacrno3HaBaTh (PU3MYECKHE SIBICHUSA (IIPOLECChl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOPHUM CTPOCHUS BEIISCTBA WM DJIEKTPOIUHAMUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE BIM)KEHHE, CBOOOJHOE TMaJeHuEe Tell,
JIBKCHUE 110 OKPY)XHOCTH, WHEpLUs, B3amMmojecicTBue ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTeW M TBEPABIX TeJl, U3MEHEHHE 00bEMa Ten MpH HarpeBaHUU
(oXJaKJeHNnH ), TETJIOBOE paBHOBECHE, UCIIAPEHUE, KOHACHCAIHS, TUIaBJICHNEe, KPUCTAJUIA3aLus,
KHUIICHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHHUE IABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocynie, CBA3b MEXKIy IMapaMeTpaMH COCTOSHHS Ta3a B HM30MpoIeccax, SJCKTPU3als Tel,
B3aMMOJICIICTBHE 3aps/I0B;

OIHMCHIBATh MEXAHWYECKOE JIBIDKECHUE, HCIIONB3ysd (PH3WYECKHe BEIMYUHBI: KOOpPIUHATA,
MyTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tella, KHHETHYeCKas
9HEprus, MOTCHIMATbHAS JHEPTHs, MEXaHW4ecKas padoTa, MeXaHWYecKas MOIIHOCTh; IpPH
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCIOJB3YEMBIX BEIHYMH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYJIIBI, CBS3BIBAIONINE TAHHYIO (PU3NICCKYIO BEITUIHHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh M3YYCHHBIC TEIJIOBBIE CBOHCTBA TEN U TEIUIOBBIC SIBJICHUS, HWCIONB3Ys
dbusznyeckue BEJIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas DSHEpTus
XAO0THYECKOTO JBM)KEHUSI MOJIEKYJ, CpEeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod()pPHUIMEHT MOIe3HOro ACWUCTBUS TEIJIOBOTO
JIBUTATEIS; TIPH OMTUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHUI CMBICIT UCITOJIb3yEMbIX BEJTUYHH,
uX O00O3HAYeHHWS W EIOUHHIIBI, HAaXOIUTh (POPMYIBI, CBS3BIBAIOIINE NaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OMKCHIBATh HW3YYEHHBIE DJJIEKTPHUYECKHE CBOWCTBA BEHIECTBA M DIEKTPUYECKHE SIBICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe IoJe,
HANPSDKEHHOCTh  TIOJIS,, TOTEHIMAl, pPa3HOCTh TOTEHIMAIOB; MPU OMUCAHWH MPABHIBHO
TPAKTOBATh (PUINUCCKUH CMBICT HCIIOIB3YEMBIX BEJIIMYUH, MX OOO3HAUYCHHUS W CIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;
AHATM3UPOBATh (DHU3MYECKHE TMPOIECCHl W SBIICHUS, HWCIONB3YysS (HU3UYECKHE 3aKOHBI U
MPUHIIMIIBL: 3aKOH BceMupHoro TsroteHus, |, I u |1l 3akonst HploToHa, 3akoH coxpaHeHUs
MEXaHHYECKON YHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTIEPITO3UIIAN CHJI, IIPUHITUTT
paBHOIPABUsI MHEPLUATBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS



BEILIECTBA, Ta30Bbl€ 3aKOHbI, CBSI3b CpPEOHEH KHUHETHYECKOM SHEPruH TEIUIOBOTO JBHUXKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;
OOBSCHSATH, OCHOBHBIC MPUHIUIBI JCUCTBHUS MAIIUH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh OKCIEPUMEHTHI 10 HCCICIOBAaHUIO (DU3UYECKHX SBICHUH U TPOILECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpMYIUPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIC M3MEPECHHS (PU3UYECKUX BEIHYMH, TIPU dTOM BBIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHMs M HCIOIb30BaTh U3BECTHBIE METOJIbI OLIEHKH MOTPEUTHOCTEMH
U3MEPEHHU;

HCCJIEIOBATh 3aBUCHMOCTH MEXIY (PU3NYECKUMHU BEIMYUHAMU C HUCIIOJIb30BAHMEM MPSMBIX
U3MEpPEHUI, TPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DUKCHPOBATH PE3YyJIbTATHl IMOJIYYECHHOU
3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHAE TaOnaul © TpaduKOB, JeiaTb BHIBOJABI 110
pe3ysibTaTtaM MCCIeA0BaHMUS;

coOnrofarh mpaBuia OE30MACHOTO Tpyda MpH NPOBEIACHHM HCCIEAOBAaHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U TaOOPaTOPHOTo 000pyI0BaHUS;
pemarb pacuéTHbIE 3a/laydl C SIBHO 3a/IaHHOM (PM3MYECKOM MOJEINbI0, UCHOJB3YS (PU3HUECKUe
3aKOHBI W TPHUHIMIBI, HA OCHOBE aHallM3a YCJIOBHS 3aJaud BBIOMPATh (U3UYECKYIO MOJEIb,
BBIJICTISITE (PU3WYCCKUE BEIUYMHBI M (POPMYIIBI, HEOOXOIUMBIC JJIsi €€ PEIICHHUS, TPOBOJUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAYeHUS (DU3NUECKON BEIMYUHBL,
pemaTh Ka4yeCTBEHHBIC 3a7auyM: BBICTpAaUBATh JIOTUYECKH HEMPOTUBOPEUYHBYIO IIEMOUYKY
paccyXJIeHUl ¢ OMOpOi Ha 3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS;
MCIIOJIb30BATh MMPHU PEIICHUN YIEOHBIX 3a7a4 COBPEMEHHbBIC HH()POPMAIIMOHHBIC TEXHOJIOTHUH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEACTABICHUS YIeOHOM 1 HAYYHO-TIOMYISPHON
uHpopManK, TMONYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAJIM3UPOBATh
MoJy4aeMyro HHPOPMAIHIO;

MPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3HKE B MOBCEAHEBHOW JKM3HM JJIsl oOecreyeHus
0e30MacHOCTH TIpU OOpAIEHUH ¢ IPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, AJISI COXPaHEHUS
3/10pOBbs U COONIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKpPYKaloIlel Cpee;
paboTaTh B TPYIIE C BBINOJHEHWEM DPA3IMYHBIX COLMATIBHBIX POJEH, MIAHHPOBaTh PadOTy
IpyOIbl, palMOHAIbHO pacHpelnesTh OOf3aHHOCTM U  IUIAHUPOBATh JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB TIPYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonmy oOyuenus B 11 kJiacce npeaMeTHblE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (pu3uku B (HOPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHH, B IPAaKTHUECKOMN
JEeSTEIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI IPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJIENIEH: TOUSUHBIH 2JIEeKTPUUECKUN
3apsi, Jyd CBeTa, TOYEYHBIH HCTOYHHUK CBETa, SiAepHas MOJENb aroMa, HYKJIOHHAas MOJENb
aTOMHOTO Si/ipa MpH peleHnH (HU3NYECKUX 3a/1a4;

pacno3HaBath (U3MYECKUE SBJICHHS (TPOIECChI) W OOBSCHATHP MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DUM3MKU: DJIEKTpUUECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACUCTBUE MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM W JBIXKYILMHCA 3apsim,



AIIEKTPOMArHUTHBIC KOJIEOAHUS U BOJHBI, IPSMOJIUHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W TMOJNSIpU3aLUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuit 3¢ dekt (poroaddexr), CBeTOBOE NaBlicHNE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOAKTUBHOCTD;

ONKCBHIBATh H3YYEHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIHANIOB, JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUuoj] W 4YacToTa KojeOaHuil B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOILECCe TAPMOHMYECKUX DIIEKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUM MPABUILHO
TPAKTOBATh (PU3UYCCKUH CMBICT WCIONB3YEMbIX BEJIWYUH, WX OOO3HAYCHHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UMUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;
OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOLECCHI, UCHOIb3YSd (PU3NYECKHE BEIUYHHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTUS U UMITYJIbC (DOTOHA,
NepuoJl MOJypacnaaa, YHEPTUsl CBA3M aTOMHBIX SI€p, NMPH ONMCAHWU TPABHIIBHO TPAKTOBATh
(bu3MYeCKUl CMBICI HCHOJb3YEMbIX BEIMYMH, HMX OO0O3HAUEHUS U EJUHHUIIBI, YKa3bIBaTh
(hopMyIIBI, CBA3BIBAIONINE JAaHHYI0 (PM3HUSCKYIO BEJIMYUHY C APYTUMHU BEIMYUHAMU, BBIYHCIISATH
3HaYeHHe (PU3NUECKON BEITMUNHBI,

AQHAJTM3UPOBATh (PU3MUECKUE TIPOLECCHl W SBICHHSA, HCHOIB3ysd (DU3MUECKUE 3aKOHBI H
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENIBHOTO U  MapaljIeIbHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHWUTHOW  HWHIOYKIMH, 3aKOH
PSIMOJIMHEMHOTO PacHpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (QoTodddeKrTa, 3aKOH COXPAaHEHHS] SHEPTHH, 3aKOH
COXpaHEHHS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJICKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOTO 4YHCJIa, MOCTynarel bopa, 3aKOH pagMoakTUBHOTO pacmajaa, MpH STOM pPa3UvaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUA (TPaHMIIbI,
o0JacTu) IpUMEHUMOCTH;

OTIpEIeIIATh HAIlPaBJIEHNWE BEKTOPA HHIYKIIMU MAarHUTHOTO TOJISl TPOBOJAHKUKA C TOKOM, CHJIBI
Awmriepa u cuinbl Jlopenna;

CTPOUTH M ONKCHIBATh N300pakeHHe, CO3/1aBaeMOE IJIOCKUM 3€pPKaJIOM, TOHKOH JTMH30M;

BBIMTOJIHATh OKCIIEPUMEHTBHI TI0 HCCIEIOBAHUIO (U3NYECKUX SIBICHHH M MPOIECCOB C
UCIIONB30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpeHuil: mpu d3ToM  (GOpMyIUpoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSIMBbIE M KOCBEHHBIC M3MEPECHHS (PU3UUYCCKUX BEIUYHH, TIPU dTOM BBEIOHpATH
ONTUMATBHBIA CIIOCOO M3MEPEHHs M UCTOJIb30BaTh M3BECTHHIE METO/BI OIIEHKH MOrPEelTHOCTEeN
U3MEPEHHU;

HCCIIEIOBATh 3aBHUCHUMOCTH (PU3UYECKHX BEIMYUH C UCIOIH30BAHUEM MPSMBIX H3MEPEHUN:
IPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yNbTAThl MOJYUYEHHON 3aBHCHMOCTH
buznyecKuX BENMWYMH B BHAE TaOmuIl W TpapuKOB, JAenaTh BBIBOABI IO pe3ylbTaTam
UCCIIE/IOBAHMS,

coOnrofaTh TpaBuiia OE30MacHOTO Tpyda MpH TPOBEACHUHM HCCIEAOBAaHUNA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM W TMPOEKTHOW JIEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1ab0opaTopHOro 000pyI0BAHHUS;
pemarh pacu€THBIC 3a/la4d C SBHO 33JaHHON (H3MUECKOW MOJIENBIO0, UCTIONB3Ysl (U3NIECKHE
3aKOHBI U TIPUHITUIBI, HA OCHOBE aHAlIM3a YCJOBHS 3aJaud BBIOUPATh (DU3UUYECKYIO MOJEb,
BBIJICNATh (PU3UYECKUE BEITHMUMHBI M (HOPMYIBI, HEOOXOIUMEBIE sl €€ pelIeHHs], MPOBOJUTH
pacuéThl U OLIEHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYCHUS (DU3MUECKON BEITMUUHBL,
pemath KavyeCTBEHHbBIE 3aJa4yl: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUUBYIO IICTIOYKY
paccyXIeHU C OOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBICHUS;



UCTIOJIb30BaTh MPH PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIC TEXHOIOTHH IS
MOKCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEACTABICHUS YUeOHOM 1 HAyYHO-TIONMYJISPHON
uHpOpMaLMK, TIOJYyYEHHOH W3 pa3lMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MOJIy4aeMyro HHPOPMAIHIO;

OOBSICHATH MPUHLMUIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX O€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;
NPUBOIUTH IPUMEPHI BKJIAJa POCCHMCKHX U 3apyOeKHbIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HU A 0OecreueHUus
0€30MacHOCTH IIpU OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHUS
3JI0POBBSI U COOJTIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KalOIIel Cpeae;
paboTaTh B TPYIIE C BBINOJHEHWEM pPAa3IMYHBIX COLMAJIBHBIX POJEH, IMIaHHUPOBaTh PadOTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB I'PYIIIBI B
pelIeHHEe paccMaTpUBaeMOi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

No HaumenoBanue paszienoB u Tem nporpammbl | KonnuectBo yacos DnexTpoHHbIe (1M POBEIE) 00pa3oBaTEIbLHEIC

n/m Bcero | KonTposbhbie [IpakTrueckue pecypceel

paboThl paboThI

Pa3nesn 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS

11 ®du3nKa U METOJIbI HAYYHOTO TTO3HAHUS 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41bf72]]

Jl06aBHUTB CTPOKY

Hroro no paszzneny |2 |

Pa3zpgen 2. MEXAHUKA

2.1 Kunematuka 5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41bf72]]

2.2 JlnaHamuka 7 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41bf72]]

2.3 3aKOHBI COXpPAHEHUS B MEXAHUKE 6 1 1 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41bf72]]

J106aBUTH CTPOKY

HToro no pazaeny | 18 |

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 BBeaUTE 3HaUeHne | 1 [[BuGmmoTeka [IOK

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

3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 BBeauTe 3HadeHue | [[bubmuotexa [JOK
https://m.edsoo.ru/7f41bf72]]

3.3 ArperatHblie cocTosiHus BemecTBa. @a3oBeie | 5 BBEIWTE 3HAUCHUE | BBeauTe 3HaueHue | [[bubmmoreka [IOK

TIePEXO/IbI https://m.edsoo.ru/7f41bf72]]
J106aBUTH CTPOKY
Hroro no paszzaeny | 24 |

Paznea 4. JIEKTPOJIMHAMUKA

4.1 ‘ OneKkTpocTaTHKa ‘ 10 ‘ BBEJIUTE 3HAYCHUE ‘ 1

| [[Bubnuorexa [TOK
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https://m.edsoo.ru/7f41bf72]]
4.2 [TocTostHHBIN NeKTpuYecKuil TOK. TOKU B 12 1 [[BubmuoTexa [JOK
pa3IMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72]]
Jl06aBUTH CTPOKY
Hroro no paszneny | 22 ‘
Jlo6aBUTH MOTYJIb
JloGaBuTh paznuen
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I1O 68 3 3
ITPOI'PAMME
11 KJIACC
No HaunmenoBanue pasienoB u TeM nporpammbl | KonrdecTBo 4acoB DnekTpoHHBIC (IU(PPOBBIE) 00pa30BATEIHHBIC
1/ Bcero | KonTposibHbie [IpakTnueckue pecypcesl
paboThl paboThI
Pasznen 1. DJIEKTPO/IMHAMMKA
11 MarunuTHOe noje. IIeKTPOMarHuTHaS 11 1 3 [[BubmmoTteka [IOK
WHTYKITAS https://m.edsoo.ru/7f41c97c]]
Jl06aBUTH CTPOKY
Hroro no pazzaeny |11 |
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKue 1 31eKTPOMATrHUTHBIE 9 BBeAMTE 3HaUeHUe | 1 [[PubmunoTexa [JOK
KOJIeOaHHsI https://m.edsoo.ru/7f41c97c]]
2.2 MexaHu4ecKue 1 AJIEKTPOMAarHUTHBIE BOJIHBI | S 1 BBeauTe 3HaueHne | [[bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c]]
2.3 Onruka 10 BBEAMTE 3HAUCHHE | 3 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41c97c]]
J106aBUTH CTPOKY
Hroro no paszzaeny | 24 |

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

OcHOBEI creuagabHON TCOPpHUU
OTHOCHUTCIBHOCTU

4

1

BBCAUTC 3HAUYCHUC

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c97c]]
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J106aBUTH CTPOKY

Uroro no pazneny | 4

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHThI KBAHTOBOM ONTHUKHU 6 BBEIWTE 3HAUEHUE | BBenuTe 3HaueHue | [[bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c]]

4.2 Crtpoenue aToma 4 BBEAWTE 3HAUCHUE | BBeauTe 3HaueHue | [[bubmunorexa [JOK
https://m.edsoo.ru/7f41c97c]]

4.3 AToMHOE A71pO 5 BBEIUTE 3HAUCHUE | BBEIUTE 3HAUECHUE [[BPubmunoTeka [JOK
https://m.edsoo.ru/7f41c97c]]

Jl06aBUTH CTPOKY

Uroro no pazneny | 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DJIEMEHTHI aCTPOHOMUU U acCTPOPU3UKH 7 1 BBeauTe 3HaueHue | [[bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c]]

Jl06aBHUTH CTPOKY

Uroro no pazneny \ 7

Pa3nesn 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHNE 4 BBEINTE 3HAUCHUE | BBeauTe 3HaueHue | [[bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c]]

J106aBUTH CTPOKY

Hroro no paszneny |4

Jlo6aBuTh MOYJIb

JloGaBuTh pazaen

Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O 68 4 7

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA
VYuebnuk I'.5I. Mskumes, b.b. byxosues, H.H. Corckuii «@u3uka 10 kmacc: yueOHUK 11 00111€00pa30BaTEIbHBIX YUPEKICHHIA: 0a30BbIi U

npoduiabHBIA ypoBHH»,M.: «IIpocBemenue», 2019.

VYueonuk I'.51. Makumes, b.b. byxosues, B.M. Uapyrun «®usuka 11 knacc: yaeOHUK 1151 00111e00pa30BaTeIbHBIX YUPEKICHUN: 0a30BbIN 1
npodmibHbId ypoBHU»,M.: «IIpocBemienney, 2019.

PemvkeBnu A.I1. CoopHuk 3agad no ¢pusuke ais 8-10 kiiaccoB cpeaneit mKomibl. — 27-¢ u3a.- M.: «lIpocsemenue», 2023
IlNoneadap6 H.M. Coopuuk 3aga4 o ¢pusuke st 10-11 xkmaccoB cpenHei mkomsl. -25-¢ u3n.-M.: «IIpocsemienuey, 2023

METOJUYECKHUE MATEPUAJIBI JJ151 YYUTEJISA

I'.4. Msikumies, b. b. byxosues, H.H. Corckuit ®uznka 10 k1. @uzuka 10 kinacc. ba3oBslii u yriyOsieHHbINH ypoBeHb. Y4eOHUK. MocCKBa.
[Ipocsemenue, 2020

I'.S1. Msxues, b.b. Byxosues, B.M. Uapyrun ®@usuka 11 knacc. bazoBsiii 1 yriy6neHHsli ypoBeHb. YueOHHK. Mocksa. [Ipocsemenne. 2020
A.IN. PeivkeBuu. COopHuUK 3a1a4 no ¢pusuke. Mocksa, poda, 2005 - 2019 r.

COopnuk 3anad no ¢usuke st 9 — 11 knacco. CoctaButens [.H. Crenanosa. M.: «lIpocBemenue», 1996 r.

10.A. Caypos. ®uszuka. [Tloypounsie pazpadotku. 10 kimacc. [Tocobue ms obmeodpazoBarenbHbIx opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®uszuka. [Toypounsie pazpadotku. 11 kmacc. [Tocobue mist 00meodpazoBaTenbHBIX opranu3anuidi. bazoBelil u yriryOJIeHHBIH YPOBEHbD.
Mocksaa. [Ipocsemenue. 2017 r.

COOpHMK TECTOBBIX 3a/1aHUH JUII TEMAaTUYECKOTro 1 uToroBoro koutpouss. dusuka 10 knace. M.: «Mutennekr-Lentpy», 2004 r.



C.M. Augpromeukut, A.C. CiiyxaeBckuii. ®uzuka. «KOHCTPYKTOP» CaMOCTOSTENBHBIX U KOHTPOIBHBIX padoT. 10 — 11 kimacchr.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1 http://nsportal.ru - counanpHas ceTh paOOTHUKOB 00pa30BaHUSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoue.

3 http://festival.1september.ru/articles/ - pectuBanp nenaroruueckux uaei «OTKPBITHIA YPOK».
4 http:/lwww.fizika.ru/ - caiit ais yaureneit GU3UKU U UX YUCHHKOB.

5 http://www.physics.ru/ - maTepuaisi o Gpusuke.

6 www . ege .edu.ru - uapopmarroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - eaunas xomtekuust [{OPoB.



