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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHMSI W KOHLEIMIUHU IpernojaBaHus y4eOHOTro
npenmera «®Du3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydarontuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe HA OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesysibTataM OOYYEHHs, a TaKKe YUYHTHIBAET HEOOXOAMMOCTH peaU3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MNpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UJJAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

dwu3mKa Kak Hayka 0 Hanbosee oONIMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAUECTBE YIEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ] B CUCTEMY 3HaHHI 00 OKpYKarolleM MHpE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUU ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IIONyYEHHS HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHATh HayYHbII METO]I TO3HAHUS MPH BHITIOJTHEHUN UMHU YUeOHBIX UCCIIEI0BAaHUH.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (U3MKHU, BKIHOYAET KaK BOMPOCH! KIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT MUClojb30BaHUE T'yMaHUTapHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU poOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM pallioOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHUs
SBIISIOTCS (U3MUecKue Teopuu ((HOpMHUpPOBaHME MPEACTABICHUA O CTPYKType MOCTPOCHHS
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAIbHBIX 3aKOHOB W IPUHLHUIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJISI ONMMCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOAX0/] B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETro 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke OOBEeTWHEHBI B OOMIWN CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa3oBaTelIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHaleHHusa KabuHera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmioe BHUMaHuE yaenseTcsl peleHNI0 pacu€THBIX U KauyeCTBEHHBIX 3aj1a4. [Ipu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/eioB. [ KaueCTBEHHBIX 3a/lau MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJeNu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOKHO OBITH HEOOXO0MMOE JTadopaTOpHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCcTpanmoHHOEe 000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBHU C IMPUHITUTIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYrBAaeT MOCTAHOBKY NEPEYUCIEHHBIX B MPOrpaMMe Io
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX paboT (opMupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U IM(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY M3yUEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMPEJCTABICHUH O HAy4YHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHUS C UCTIOIH30BaHUEM (PH3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JloctmxeHne 3TUX Iiesield oOecriedrBaeTCsl pelleHHeM CIEAYIoIUX 3a7ad B IMpoliecce
u3yudeHHs Kypca (U3MKU Ha YPOBHE CpeiHEro o01iero o0pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH NPUMEHATh TEOPETHUYECKHE 3HAHMS M OOBSICHEHUs
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJENIBIO, 3aj]ad, IMOPa3yMEBAIOLINX CAaMOCTOATENbHOE CcO3JaHue (usnueckon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3yibTara;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE CpeIHEro oO0IIero oOpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEIb JE€laeT BbIOOp MpOBeAEHUs 1abOpaTOpPHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka o npupone. Hayunbie MeToapl MO3HAHUS OKpYyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIBLHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENLHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKeHHE. OTHOCHUTEIBHOCTh MEXaHMUYECKOro JBukeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHnl 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJMHEIHOe NBHKeHUe. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MATEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEPUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacrora oopanienus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue 1BuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3y4yeHrne HEpaBHOMEPHOIO JBUKEHHUSI C LIENbIO ONPEIEICHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOWIGHMSI  MEXKJIy — MYTAMHM,  INPONACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHUKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cuid. Btopoit 3akon HerooTona st
MartepuanbHo Touku. Tperunii 3akoH HploTOHA /1St MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectd. [lepast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuia conpoTUBIEHUs
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: TMOIIUIMITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIBHBIX TOUYEK. MMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE ABUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTenmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBA M INPAKTHYECKOE NMPHUMEHEHME: BOJOMET, KOIEP, MPYKUHHBII
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOﬁ TEOPHHU 1 UX OIIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. [Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEM M TBEPABIX Tel W OOBSICHEHHE CBOMCTB



BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonnmdecTBo BellecTBa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe mpeacraBieHe U30MPOIIECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMEeTpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeabHOro raza. Buel Teruonepenaun: TeI0ONPOBOAHOCTh, KOHBEKLUS, U3yUeHHE. Y AeNbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI P TEILIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (UIHMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE TPOOIeMbI TEIIOHEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM CXAaTOro BO3/yXa, HarpeBaHue 3Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH sHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, p€aKTUBHOIO ABUTATENS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HaceleHHbI nap. YaenpHas TemoTa napooOopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBneHne W Kpuctayumzanus. Y aelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. J[Ba Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHblil  anexkTpuueckuid  3aps.
Onektpuueckoe mnojae. Hampsx€éHHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUIECKOM TToJie. JluaiekTpuueckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpoCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AIEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOoCcTaTUYECKas 3allMTa.

JMdNEeKTPUKU B SJIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

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

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpspxenue. 3akon Oma a1 yyacTka Henu.

DIIeKTpUUIECKOe COTIPOTHUBIICHHE. VY nensHOE COTPOTHUBIICHNE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYILAs CHJIAa U BHYTPEHHEE COMPOTHUBIICHHE MCTOUYHHMKA TOKA. 3akoH OMma Jist
MOJTHOM (3aMKHYTOM) 2JIeKTpraeckoit mernu. KopoTkoe 3aMbIkaHme.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIIeKTpUYECKHI TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENBbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE TPOBOHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHA B 10 Kiacce OCYIIECTBIAETCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4YHbIH (haKT, rumoresa, (Qu3nMdeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX NPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHME B )KMBOU Ipupone, 1ud¢ys3us, ocMoC, TEMI000MEH
KHUBBIX OPraHU3MOB (BHJIbI TEIIONEPEauH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKUE SBICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBIKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTelbHbIE HPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe IIOJe€.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyNIepIIO3UIIMM MarHUTHBIX MOJIeH. JIMNHUU MarHUTHOM
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJBIIEBOI'O MPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue nsnekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJBMXKYIIAass Cuila WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTHUIl, MHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISE KATYIIKHA C TOKOM.

HccnenoBanue 1ecTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosnebanus. Ilepuon, dactora, amrmumryna W ¢asza kosnebaHuil. IIpy>KUHHBIH MasTHUK.
MaremaTtnueckuil MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM ~KOHType. AHAJOTUSl MEXKIYy MEXaHWUYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKME PUCKH TPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnonb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojaeOaTeIbHOM CUCTEMBI (MPYKUHHBIN WM MaTeMaTUYeCKHUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHUs] OT BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH IIEPUOA MAJIbIX KOJI€OaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JrHa BoOJHBL. [lomepeunbie W TpojosibHbIE BOMHBL. WHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeloMIIeHue, Moisipusanus, Aaudpaknus, wuatepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3M U TelleBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHU4YeCKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habnronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmoienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTHM 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OJHOPOIHOM cpee.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipemomnienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroia MOJIHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUH MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHHI B TUH3aX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl MPUMEHUMOCTH KJIacCHUYECKOW MeXaHuKHU. llocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHA.
OTHOCUTENHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTOH. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTue u wucciaenoBanne (orodadpdexkra. Omnbitel A. . CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOIICTBA M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemeHt, (OTOAATUHK,
CoOJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarel bopa. snyyenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayann3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopnuvie pabomuol
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTb CTPOEHHUsI  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3IIy4EHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeitpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
SAnepusiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U THEPCHEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeTto/1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTUHBI MUPA.
TexHuueckue ycTpolCTBa M MPAKTHUECKOE NPUMEHEHHE: T03UMETpP, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IOCIIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. (COBpEeMEHHbBIE IPEACTABICHUA O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. PazGeranue ramaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJCIICHUS MOJIOKEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOH cdepax MesATETbHOCTH YeNOBEKa, poib M MecTo (U3UKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJ0OB HAyYHOTO MO3HAHMUS:
SBJICHWE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINOJIEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbHI M HX
IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHMS B JKUBOM Npupoje, AeWCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUN 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yuebHOro mpeamera «®dusmuka» Ha ypoBHE cpeaHero oOmiero odpa3zoBaHuUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
pacuIiMpeHe XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IMPOIECCE pealu3alld OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULUU  O0YyYaroIlerocss Kak aKTUBHOLO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKAX T'YMAHHCTHYECKUX U JEMOKPATHYECKHX
IIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBHBIMH HHCTUTYTAaMH B COOTBETCTBHM C HUX
GYHKIUSMU 1 Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

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

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTHKEHUSM POCCHICKUX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTU YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, NPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEpEC K pa3IuuHbiM cdepaM MNpopecCHOHANbHOW JESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3oBaHUIO M caMO00pa3oBaHUIO B o0jacTu (U3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IUJIJAHUPOBAHUE W OCYIIECTBJICHUE NIEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTONYMBOTIO Pa3BUTHS YEIIOBEUYECTBA;

paclIupeHHe OIbITa JIEeATENbHOCTH HKOJIOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue a1eiicTBus:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX,

pa3palaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBHSIX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U MeToAamu (pu3mdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKOM M MPOEKTHON AESITEeTbHOCTH B 001acTu
(Gu3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUs 3a]1a4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJIYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETalluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JOKa3aTeIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETbh NEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTHUUECKYIO 00IaCTh KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

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

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbBHO OCYUIECTBJIATh IIOMCK, AaHAJW3, CHUCTEMATHU3alUI0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B pasIUYHbIX (opmarax ¢ ydérom
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTYallMid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUN C y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpeAciATh pOJU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHHE B pa3IUYHBIX CUTyalusXx,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacHpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEITIOYTCHHIA,
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBJICHUIO DPYIAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICJIUTEILHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHS 110 MX CHIDKCHUIO,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OMIHOKH.
B npouiecce qocTuxkeHHs! TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE st
YPOBHSI CpeHETo 0O0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K 3MOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

OMIATUH, BKIIIOYAKOIIEH CIMOCOOHOCTh TOHMUMATh 3MOIIMOHAIBHOE COCTOSIHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHHMKHM U TEXHOJIOTUH, B MPAKTUYECKOU
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOYECUHBIM NIEKTPUUYECKUH 3apsi IPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE IMaJeHUuE Ted,
JIBUKCHHE 110 OKPY)XHOCTH, WHEpLUs, B3amMmozecicTBue Tei, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe 0o0bEMa Tea MpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJI0BOE paBHOBECHE, CIIApPEHNE, KOHIEH AU, MJIaBlIeHUe, KpUCTAIIIN3alus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3Ys (PM3MUECKHE BEIMYMHBI: KOOpJWHATa,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHLUAlbHAs D3HEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPaBWJIBHO TPAaKTOBaTh (U3MYECKUH CMBICT MCIOJIB3YEMbIX BEJIWYMH, UX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHHeTH4YecKas >SHeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYeHMsS W E€IUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIONIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dJIEKTPHUUECKOoe IMOJe,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAUEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



aHaATU3UPOBaTh (pU3MUYECKUE MPOIECChl W SIBICHUS, UCHONb3yd (hU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloToHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (YOPMYIMPOBATH BBIBObI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MYECKUMHM BEIMYMHAMM C HCIOJIb30BaHHEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

cobuoiaTh IMpaBuia 0€30MacHOro TpyJda MpU NPOBEICHUM HCCIENIO0BAHUI B paMmKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYyAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
¢du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHaJlM3a YCIIOBH 3aJjaud BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pelath KayecTBEHHbIE 3aJaud: BBICTPAMBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [yl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U TPEICTaBlICHUs y4yeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNIbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJI0rO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTHM, B IMPAKTUYECKOU
JeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTHUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MPH pelleHnn GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJNIpU3alUsi CBeTa, JUCIEPCUS CBETa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPENl) U DJIEKTPOMArHUTHBIC SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHuTHOro nojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJICH, MEepUoJ] W 4YacToTa KoieOaHui B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOsHHE M ONTHYECKas CHJIa JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONMCHIBATh M3YyUYCHHBIC KBAHTOBBIE SBJICHHUS W MPOLECCHI, HCHOJb3Yyd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE TAHHYIO (DM3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U MMapajUIeIbHOTO COEIWHEHUs
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIHUH, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3AaKOH COXPAHEHMs DJIEKTPUYECKOro 3apsfa, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNATh HalpaBieHUE BEKTOpa MHIAYKIMHW MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HU3MEpEHUil: mnpu 3ToM  (GOpMYIHPOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE HM3MEPEHUs (U3MUECKUX BEJIUYUH, MPH STOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YNbTAThl MOJIYYEHHON 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEICHUM HUCCIENIOBaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOAMMBIC Uil €€ peleHHs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU C OIIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyI0 HH(POPMALUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOZCHUS HOPM DKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpele;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYalMUsX, aJeKBaTHO OLICHMBATH BKJIAJ Ka)KIOrO U3 YYAaCTHUKOB IDYMNIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATENBHBIE
padoThI padoTsbI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmorexa [IOK
4.1 DTEKTPOCTATHKA 10 . https://m.edsoo0.ru/7f41bf72
4.2 [TocTosiHHBIH 31eKTpUuYecKuil TOK. TOKHU B 12 1 1 bubnnoreka [JOK
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‘ Pa3IUYHBIX Cpeliax

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

Htoro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM u(ppoBbIe
Ne i/ NporpaMMEI pas Beero Kontpoabusbie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DJIeKTpOMarHUTHasI 11 1 3 bubmumoreka [IOK
WH YKLV https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnunoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexa [HOK
23 Onruia 10 3 https://m.edsi.ru/?f4lo970
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMRO® 7p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU
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bu6mmoreka [IOK

51 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3NKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE
bubnmoreka [JOK
01 Otobuaioutee noTopere 4 https://m.edsg).ruﬂf41c97c
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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