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MNOACHUTEJBbHASA 3AITMCKA

[Tporpamma mo ¢u3uke 6a30BOro ypoBHS Ha ypOBHE CpeHEro oOmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TOJOXEHHH M TpPeOOBaHMUU K pe3yslbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBatenbHOU MporpamMmbl, npenacraBieHHbix B ®I'OC COO, a Takxe ¢ ydy€Trom
dbenepaibHONM pabodeld MporpaMMbl BOCIHTAHUS W KOHIICHIIMW IPENOJaBaHUs y4eOHOTO
npenvera «®Pusznkay B 00pa3zoBaTeNbHBIX oOpraHu3anuax Poccuiickorn ®Denepamum,
pealM3yIoNnuX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Copepxanue mporpaMmbl 1Mo (pu3uke HampaBieHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
HAyYyHOW KapTUHBI MHpa oOyuarommuxcs 10—11 kmaccoB mpu oOyueHuu ux Qusuke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JAEATENIbHOCTHOrO moaxona. [Iporpamma mo ¢usmke
cootBercTBYeT TpeboBanusM PI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM H
MeTanpeIMEeTHBIM pe3yjbTaTaM O0yUYEeHHsI, a TAKXKE YUUTHIBAET HEOOXOAUMOCTh pealn3aluu
MEXIPEIMETHBIX CBA3EH (PU3MKU C €CTECTBEHHO-HAyYHBIMHM yUYe€OHBIMU MpeameTamu. B Heit
OTIPEJICNIAIOTCSI OCHOBHBIE LMW W3y4YeHHs (U3UKM HA YPOBHE CpPEIHEro oO0IIero
oOpa3oBaHUs, IUIAHUPYEMbIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKHU: JIMYHOCTHEIE,
MeTaIpeAMETHBIC, MPpeIMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o gu3uKe BKIIOYALT:

e INIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3WKH Ha 0a30BOM YPOBHE, B
TOM YHCJIE NIPEAMETHBIE Pe3ybTaThl 10 TOJaM 00yUEHUs;
e cofiepkaHue yueOHoro npeamera «Puznka» mo rogam 00y4eHHUs.

®du3nka Kak Hayka o HauOojee oOUIMX 3aKOHAX MPUPOJbI, BBICTyNas B KayecTBE
y4eOHOro ImpeaMera B IIKOJE, BHOCHT CYLIECTBEHHBbIH BKJIaJ B CHUCTEMY 3HaHUN 00
okpyxatoriem mupe. LlkombHBIN Kypc Pu3ukn — cucTeMo0Opa3yromui il €CTECTBEHHO-
HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUH, M3y4aeMbIX XHWMHEH, Owojorueii, gusmdeckoir reorpadueid m acTpOHOMHEH.
Hcnonb30BaHne W aKTHBHOE MpUMEHEHWE (DM3MUECKHX 3HAHWNA ONpENeNsieT XapakTep H
pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTHUH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJly4Y€HHUsI HOBBIX MaTE€pPHAJIOB C 3a/JlaHHBIMU CBOWCTBaMHU U Jipyrux. M3ydenue
($U3MKN BHOCUT OCHOBHOHM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOy4aromuxcsi, B (opMHUpOBaHME YMEHMHM NPUMEHATh HAYUYHBIM METOJ MO3HaHUS NpH
BBITIOJTHEHUH UMM YYE€OHBIX UCCIICJOBAHUM.

B ocHOBY Kypca ¢u3HKu A7 YPOBHSI CPEAHETO 00mero oOpa3oBaHUS MOJOXKEH Pl
U7eH, KOTOphIE MOXKHO PacCMaTPUBATh KaK MPUHITUIIBI €0 MTOCTPOCHHMS.

Hoes yenocmuocmu. B cOOTBETCTBHM C HEH KypC SBIISCTCS JIOTUYECKU 3aBEPIIEHHBIM,
OH COJICPKHUT MaTepHall U3 BCEX pasleloB (PU3WKH, BKIFOUAET KAK BOMPOCHI KIACCHYECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEWl Marepuall Kypca (U3HKUH OO0bEeIUHEH
BOKpYT (pusmueckux teopuil. Begyumm B Kypce siBisiercs GopMUPOBaHKUE IPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoesa  cymanumapuszayuu. EE  peanuzauus  mOpeanosiaraeéT  MCIHOJb30BaHUE
TYMaHUTapHOTO MOTEeHIHaNa (U3MUECKONM HAyKH, OCMBICIEHHE CBSI3U Pa3BUTHUSL (DUBHKHU C
pa3BUTHEM O00ImecTBa, a TaKKe C MHUPOBO33PCHYCCKUMH, HPABCTBEHHBIMH W
HKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc (GU3MKU TpearnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJIOTHYECKHX TMPUIOKCHUN W3YYCHHBIX TEOpUU H
3aKOHOB.

Hoes sxonocusayuu peanusyercs IMOCPEICTBOM BBEJICHHUS 3JIEMEHTOB COEpKaHUS,
MOCBSIIEHHBIX 3KOJOTUYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHbI C PA3BUTHEM



TEXHUKH W  TEXHOJOTHH, a Takke OOCyXIeHHs MpoOiieM  paluOHaIBHOTO
IPUPOJIOIIOIBE30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CPEIHEro oouiero oopa3zoBaHus
ABISAIOTCS (pusmueckue Teopuu (HopMupoBaHHE MPEICTABICHUI O CTPYKType MOCTPOCHUS
busnueckoil Teopuu, ponu (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIUIIOB B COBPEMEHHBIX
MPEICTAaBICHHUIX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, IJIsl OMMMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJIEHUH U MPOIIECCOB).

CucteMHO-IeATETPHOCTHBIN MOAX0A B Kypce (DM3HKH pean3yeTcs MPexJe BCETo 3a
C4€T OpraHM3ali SKCIEPUMEHTAIBHON JesTenbHOCTH oOyuatoumxcs. s 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO HUCIOJB30BAHUE CUCTEMbI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX
IKCIEPUMEHTOB U J1aOOpaTOPHBIX paboT, KOTOPBIE B MporpaMme mo ¢pu3nke o0beInHEHBI B
oOLIMI CHUCOK YYEHMUYECKHMX IMPAKTUYECKUX padoT. BblaeneHue B yKa3aHHOM IE€pedHe
7a00paTOpHBIX PabOT, MPOBOAMMBIX M KOHTPOISI W  OLEHKH, OCYIIECTBISETCA
y4acCTHUKaMH OOpa30BaTEIbHOIO IMPOLIECCa MCXOAS M3 OCOOCHHOCTEH IUIAHWPOBAHHS H
ocHameHus: kabuHeta (usuku. [lpm sTOM oOOecmeumBaeTCs OBIAACHHE OOYYAOIIMMHUCS
YMEHHUSIMH TPOBOAWTh KOCBEHHBIC M3MEPEHUS, WCCICIOBAHUS 3aBUCUMOCTEH (U3NIECKUX
BEJIMYMH U TIOCTAaHOBKY OITBITOB IO MPOBEPKE MPEIOKEHHBIX TUITOTES.

bosplioe BHUMaHME yAENsSeTCs PELICHUI0 PAacYETHBIX M KadeCTBEHHBIX 3axad. [lpwm
ATOM JUIsl pacuy€THBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJauM C SBHO 3aJaHHOM (pu3mueckon
MOJIEJIBIO, MTO3BOJISIOUINE IPUMEHITh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszena Kypca, Tak U MHTErpUpys 3HAHUS U3 pa3HbIX pa3ziesoB. (s kauecTBEHHBIX 3ajad
OPUOPUTETOM SIBISIFOTCS 3aJaHusi Ha OOBSICHEHHE MPOTEKaHUs (PU3MYECKUX SIBICHUN U
MPOIIECCOB B OKPYXKAIOMIEH KM3HU, TpeOyIomure BEIOOpa GU3MIECKONH MOAETHU I CUTYyaIiH
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpeboBanmsimu OI'OC COO k MarepHaTbHO-TEXHUYECKOMY
obecriedeHni0 y4yeOHOro mporecca 0a30BbId ypOBEHb Kypca (DM3MKKM HAa YPOBHE CPEIHETO
o0mero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBUAX IPEIMETHOTO KaOMHETa (PU3NKH WA B
YCIIOBUSIX WHTEIPUPOBAHHOIO KaOWMHETa MpPEeIMETOB €CTECTBEHHO-HAyyHOro Iukia. B
kaOuHeTe (U3MKU JODKHO OBITh HeoOXoauMoe J1adopaTopHOe OOOpyHOBaHUE IS
BBIMIOJTHEHUSI YKa3aHHBIX B IporpaMMme Mo (PU3MKE YYEHHYECKHX MPAaKTHUYECKUX padboT U
JIEMOHCTpPAIMOHHOE 000pY/I0BaHUE.

JlemoHcTpanionHoe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C MPHUHIMIIOM
MUHUMAJIBHON TOCTATOYHOCTH M 00ECIeYrBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOTPAMMeE
1o (U3MKE KITFOUYEBBIX IEMOHCTPALUN JUTSI KCCIICAOBAHNS U3yYaeMBIX SIBIICHUH U TIPOIIECCOB,
IMIUPHUECKUX U PYHIAMEHTATBHBIX 3aKOHOB, X TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe 000pya0BaHUE IS YICHHYECKUX MPAKTHIECKUX padboT GpopmupyeTcs B
BUJIE TEMATUYECKUX KOMILUIEKTOB U 00ecreyrBaeTcsl B pacu€re OJHOI0 KOMIUJIEKTa Ha JIBYX
oOyuaromuxcs. TemaTHueckre KOMIUIEKThI JIabopaTOpHOro 00OpyAOBaHMs JOJKHBI OBITH
MOCTPOEHBI Ha KOMIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX JTAOOpATOPHUHA.

OCHOBHBIMH LEISAMH U3yYeHUs! GU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCA:

e popMuUpOBaHHE WHTEpECa H CTPEMJICHUS OOydJalomuXcsi K HaydYHOMY
W3YYCHHIO TIPUPOII, PA3BUTHE MX WHTEIUIEKTYIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Pa3BUTHE TPEACTABICHUN O HAYYHOM METOJe TO3HaHUS W (HOpPMHpPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

e popMUpPOBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e hopMHpOBaHNE YMEHHUI OOBSCHSTH SBJICHUS C UCIIOJIb30BaHUEM (DU3UUYECKUX
3HAaHUU U HAYyYHBIX JI0Ka3aTeIbCTB;



e opMupoBaHUE MpEACTaBIEHUH O ponu (U3NKK Ui pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH.

JloctnxeHne 3TUX Liejaed 00ecreuynBaeTCsl PelieHneM CIeAYIOLUX 3a4a4 B Ipolecce
u3yueHus Kypca (pU3MKHM Ha YpOBHE CpeAaHero o0miero oOpa3oBaHus:

o MPUOOPETEHHE CUCTEMBl 3HAHUN 00 00mKX (U3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOUAs MEXAHHUKY, MOJIEKYJSIPHYIO (DU3HKY, FIEKTPOAMHAMHUKY,
KBAaHTOBYIO (PU3UKY U JIEMEHTBI aCTPOPU3HKH;

e popMUpOBaHE YMEHUN MPUMEHSATH TEOPETUUYECKUE 3HAHMS I OOBSICHEHUS
bu3nyecKux SBIEHUN B TPHUPOAE M IS TPUHATUA NPAKTHUECKUX PEIICHUH B
MOBCEITHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PEIIEHUS Pa3IUUHBIX 337a4 C SIBHO 33JaHHOMN (PU3HUecKoit
MOJIENIbI0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3/laHue (PHU3UUECKO
MOJIEH, aICKBATHON YCJIOBUSM 3aJauu;

e MIOHMMaHUE (PUBNYECKUX OCHOB W TPHUHILHUIOB JEUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPELY;

¢ OBIIQZICHHNE METOJAAaMH CaMOCTOSITEIPHOTO TIUIAHUPOBAHUA ¥ TIPOBEICHHS
(bU3MYECKUX SKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETAIINN HHPOPMAIUH, ONIPEeACTICHIS
JIOCTOBEPHOCTH TOTYUYEHHOTO PE3yNbTaTa;

e CO3/IaHME YCJIOBMM [UIsl Pa3BUTHUA YMEHHH MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOH JESITEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIli ypOBEHb) HA YPOBHE CpPEIHEro 00IIero oopa3oBaHus
otBoautcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIO).

[Ipennaraemserii B mporpamme no (pu3MKe NepedeHb JIA0OPATOPHBIX M MPAKTHUECKHUX
paboT SBIAETCA PEKOMEHIOBAHHBIM, YYUTENb JENIaeT BHIOOp MPOBEIACHHS JTAOOPATOPHBIX
paboT 1 ONBITOB C Y4ETOM MHANBUAYATHHBIX OCOOCHHOCTEH 00YyJarOIIXCs.

COJAEP)KXAHUE OBYUYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUS

®usnka — Hayka o npupoae. Hayunbele MeTObI IO3HAHUS OKpYyXkarouero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS TPUPOAbI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (Qu3MYECKUX SBICHHUM W mporeccoB. HaydHple THUIOTE3HI.
®u3uvecKkue 3aKOHBI U TEOPUH. [ paHUIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpuHIHM
COOTBETCTBHUS.

Pome u mecto Qusuku B HopMHpOBAHMM COBPEMEHHON HAydHOW KapTHHBI MHpA, B
MTPAKTUYECKOU JIESITETbHOCTH JIFOIECH.

Jlemoncmpayuu

AHaJ0roBbie U IIUPPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBrkeHHEe. OTHOCUTENBHOCTh MEXaHWYECKOro ABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemerienue, cKOpocTh (CpeHsisi CKOPOCTb, MIHOBEHHAsl CKOPOCTh) M YCKOpPEHHUE
MaTepualbHOM TOYKH, UX MPOEKIMU HA OCU CUCTEMBI KOOpAHUHAT. CI0KEHHUE MepeMELICHUI
U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEeHHE. [ paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUSL, yTH U TIEPEMEIICHUS MaTEPUAIIbHON TOYKH OT BPEMEHHU.



CBoboaHoe nagenue. Y cCKopeHre cBOOOIHOTO MaACHNUS.

KpuBonunernoe nBwxeHue. [IBH>KEeHME MaTepHAIbHOM TOUYKM IO OKPYKHOCTH C
IIOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEWHAast cKopocTh. Ilepuon u
yacToTa oOpatienus. LleHTpocTpeMuTensHOe YyCKOPEHHE.

TexHuuyeckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: CHUAOMETP, IBHKECHHE
CHaps/0B, LICMIHbIE U PEMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mogenb cuctemsbl 0TCYETA, MILTIOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTUK JIBHXKCHHUS.

[Ipeobpa3oBanme IBUKEHHI C MCIIOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO34yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue apkeHus Tena, OpOImIEHHOTO MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHusI.

Hamnpagiienne ckopocTy Ipu IBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3yueHne HepaBHOMEPHOTO ABUKEHHUS C LIEIIBIO OMPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLICHHUSI  MEXAY  MYTSIMH, [POWJECHHBIMM  TEJIOM  3a
MIOCJIE/IOBATEIbHBIE PABHbIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBHIKEHHH C
HayaJbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne NBUKEHHUs LIapUKa B BA3KOM KUAKOCTH.

N3ydeHue qBuxKeHUs Tea, OpOLIEHHOr0 rOPU30HTAIbHO.

Tema 2. /lunamuxa

[Ipuniun otHocurenbHocTH [anmunes. IlepBwiii 3axkoH Hberotona. HMuepuuanbHbie
CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepno3uuuu cuia. Brtopoi 3akoH HproToHa niis
MaTepUaAIbHOM TOUYKHU. Tperuit 3akoH HproTOHA 1711 MaTepHaIbHBIX TOUYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsoxectu. IlepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (1mokosi, ckoyibxkeHus1, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJbKEHMS M cuna TpeHus mnokos. Koadpdumuent tpenus. Cuna
CONPOTHUBIICHHUS IPY JBUKEHUHM TEJIA B KUJKOCTH WM rase.

[ToctynaTenbHOE U BpalaTelbHOE IBUKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCHUTENBHO OCH BpauieHus. [limedo cunbl. YcinoBus paBHOBECUS
TBEPIOrO TeNa.

TexHU4ecKkrne yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHWE: MOJLIUITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME Macc B3aUMOACHCTBYIOLIUX TEJL.

Bropoii 3akon HeroTona.

N3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT eopmarum.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MAJCHUH.

CpaBHEeHME CHII TPEHUSA MMOKOS, KAUEHHS U CKOJIBKECHHUS.

VYcnoBus paBHOBECUs TBEPAOTrO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomul

Nzydenne nuxeHuns: Opycka o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaium.

HccenenoBanue yciioBU paBHOBECHS TBEPAOIO TEJA, UMEIOIIETO OCh BPAILEHHUS.



Tema 3. 3aKkonbl COXpaHeHUs 6 MeXaHuKe

HNmnyneec maTepuanbHOW TOYKM (T€na), CUCTEMbl MaTepUalbHBIX Touek. Mmmynbc
CWJIbI M1 U3MEHEHHUE UMITyJIbCa Teja. 3aKOH COXPAHEHUs UMITyJibca. PeakTHBHOE ABM)KEHHUE.

Pabora cribl. MOIIHOCTE CHITBL.

Kunerndeckast sHeprus MaTepuaabHON Toukd. Teopema 00 M3MEHEHUH KHHETHYECKON
SHEPTHUH.

[TorenuuansHas »Heprus. lloreHuumanbHass sSHeprus ymnpyro aehOpMHUPOBAHHOU
npyxuHbl. [loTeHnnanpHas sHEprust Teaa BOIM3H MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHble U HEMOTEHIHMAIBHBIE CUJIBL. CBS3b paOOTHI HETIOTEHIIMAIBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKONM HHEPruu CHCTEMbI Tell. 3aKOH COXPAaHEHHMsS MEXaHUYEeCKOU
DHEPIHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTporucTBa U MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED, NIPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon MOTEHIIMATBEHOW SHEPTUN B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

N3ydyenne abCONIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXAaHWYECKOM JHEpruu Tenla Ha
MIPUMEPE PACTIKEHHS PE3NHOBOTO KIyTa.

Pazpnen 3. MosiekyasipHasi pu3MKa U TEPMOJAMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M UX  ONBITHOE
obocHoBanue. bpoyHoBckoe  aBmwxkenue. Auddysus.  Xapaktep  ABMKEHHS U
B3aMMOJICHCTBUS YaCcTUI BemecTBA. MoJenu CTPOCHUS ra30B, KUAKOCTEN U TBEPABIX TEI U
00BsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca m pa3Mepsl MOJIEKYIL.
KonuuectBo Bemectna. [locrosiHHas ABoraipo.

TermmoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana remmneparyp Llenbcus.

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKON TEOPUH
uJeanbHOro raza. AOCONIIOTHasE TeMmIepaTypa Kak Mepa CpelHEeW KHHETHYECKOW SHEepruu
TEIUIOBOro JBWXEHUs uactul rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon [lanprona. M3omnponeccsl B HiealbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. ['paduueckoe mMpeacTaBIeHUE H30IMPOIECCOB:
M30TepMa, U30X0pa, n300apa.

TexHUYECKHE yCTPOWCTBA U MTPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnBITHI, JOKAa3BIBAIOIIME IUCKPETHOE CTPOCHHE BEHIeCTBa, (GoTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHEHUN.

OmnpiThl 10 AUGGY3UHU )KUIKOCTEH U ra30B.

Mogenb OpOYHOBCKOTO JABUKCHUS.

Mopgens onbita TepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOJAEHCTBUS.

Mogenb, WUTIOCTpUpYIOLIas NPUPOAY JABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThL, WJUTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSTHUSA UJI€ATTbHOTO ra3a, U30IMPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol



OmnpeneneHre Macchl BO3/AyXa B KJIACCHOW KOMHATe Ha OCHOBE HM3MepeHHUil o0bEéma
KOMHATBI, JABJICHUS U TEMIIEPATYPHI BO3AYyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKIY NTapaMeTpaMu COCTOSTHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuKku

TepmonuHamuyeckas cucteMa. BHYTpeHH Y9HEPTUSA TEPMOIUHAMUYECKON CUCTEMBI U
cocoOpl e€ wu3meHeHus. KommdectBo TemnmoTel u  paborta. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJEaJbHOTO rasza. Bujapl Teromnepenaydu: TEIIONMPOBOIHOCTb, KOHBEKIIHS,
u3NydeHue. Y ienbHas TeII0EMKOCTDh BemecTBa. KoIn4ecTBO TEIUIOTHI MPH TETUIonepeaaye.

[Tonsitne 00 ammabatHOoM mpornecce. [lepBriii 3akoH TepmonuHamMuku. lIpuMenenue
NEePBOTO 3aKOHA TEPMOJIMHAMHKH K M3omporeccaM. ['paduueckas nHTepmperanuss padboTs
rasa.

Bropoii 3akon TepmoauHamuky. HeoOpaTuMocTh Npo1ieccoB B IPUPOJE.

TeruioBble Mamusbl. [lpuHnunel aeicTBus TeIUIoBbIX MaliuH. [IpeoOpa3zoBaHus
SHEPruu B TEIUIOBHIX MammnHaxX. KoadduuueHT mone3Horo AecTBUS TETIOBOM MAIIWHBI.
[Hukn KapHo m ero kod(HUIIMEHT MOJE3HOTO MIEHCTBHS. DKOJOTHYECKHE IPOOIEMBI
TEIUIOPHEPTETHKU.

TexHuueckne ycTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHWE: IBUTATEIh BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOAWIEHUK, KOHIUIIHOHEP.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEN 3HEpPruM Tejla IpU COBEPUICHUH pabOThl: BbUIET MPOOKU M3
OyTBUIKU IMOJ EHCTBUEM CKATOrO BO3/AyXa, HarpeBaHue 3(upa B JaTYHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTPALIUS).

H3meHeHne BHyTpeHHEH YHEPTUH (TEMIIepaTypbl) Tela Mpy TeTuIoneperaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenn mapoBoil TypOWHBI, IBUTATENs BHYTPEHHETO CrOpaHHs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamopruie pabomul

N3mepenue yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecamnbie cocmoanusn eewjecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHjaeHcauus. Vcnapenue u kuneHue. AOCONOTHas U
OTHOCHUTENIbHAs  BJIQXHOCTh  Bo3ayxa. Hacelmennslt  map.  VYjaenpHas — TemjoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT JaBJICHUS.

TBépmoe temo. Kpucrammmdyeckue u amopdHbIEe Tena. AHHU30TPONHUS CBOWCTB
kpuctaimoB.  JKuakume  kpucramuiel. CoBpeMeHHBIE — MaTepuanbl. llmaBmeHue w
KpUCTAITN3als. Y IeNbHas TertoTa miaBieHuns. CyOonmmanms.

YpaBHEHHE TEIUTOBOTO OanaHca.

TexHUyecKkrue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TUIPOMETP U IMCUXPOMETP,
KaJIOpDUMETpP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIILICHHBIX TIAPOB.

Kunenne mpu moHWKEHHOM JaBJICHUU.

CriocoObl M3MEPEHHUS BIIAKHOCTH.

HaGnronenne HarpeBaHus U TUIABJICHUS KPUCTAJUTHYECKOTO BEIIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomul

N3mepeHne OTHOCUTENBHOM BIaXKHOCTH BO3AYXaA.

Pa3pnen 4. DiiekTpoaMHAMHUKA
Tema 1. Dnekmpocmamuxa



OnexTpuzauus Tela. OJIEKTPUYECKM 3apsia. JBa BuAa 3JIEKTPUYECKUX 3apsi/ioB.
ITpOoBOAHMKY, IUANEKTPUKH W TOIYHPOBOAHUKU. 3aKOH COXPAHEHUS >SJIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbI 3JIEKTpUUECKUE  3apsil.
Onektpuueckoe nojie. Hanpsok€HHOCTh aniekTpudeckoro mnois. [IpuHumn cyneprno3unuun
AIEKTPUYECKUX MoseH. JIMHNKM HAnPsKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun anmektpocrarnmueckoro moiisa. [loreHnman. Pa3HOCTh TOTEHITHAIOB.
[IpoBOIHMKM M  AMDJIEKTPUKHA B 3JEKTPOCTaTHUECKOM  Tmosie. Juanmektpuueckas
IIPOHUIIAEMOCTb.

OnextpoéMkocTb. KonaeHcatop. DneKTpoEMKOCTh IUNIOCKOIO KOHJAEHCATopa. DHEeprus
3aps’KEHHOI0 KOHJIEHCAaTopa.

TexHu4eckrue yCTpoOWCTBa U NMPAKTUYECKOE MPUMEHEHUE: DJIEKTPOCKOII, IIEKTPOMETP,

AIIEKTPOCTaTHYECKAs 3aIHNTA, 3a3eMJICHUE AIIEKTPOIPHOOPOB, KOHJIEHCATOp,
KOIIMPOBAJIBHBIM aIapar, CTPyMHbBINA IIPUHTED.
Jlemoncmpayuu

YCTpONCTBO M IPUHLMI IEUCTBHS JJIEKTPOMETPA.

B3auMopeiicTBue Ha3IEKTPU30BaHHBIX TEJ.

DJIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TEJl.

[IpoBOIHUKY B 3JEKTPOCTATHUECKOM TOJIE.

DIIeKTpOCTaTUYECKAsl 3alUTa.

JIM3AEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIAAU ILJIACTHH,
PACCTOSIHUSL MEXKIY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii osxcnepumenm, nabopamopnvie pabomoi

N3mepenue 37eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmoaunwiit 31ekmpuyeckuit mok. Toku ¢ paznuunplx cpedax

ODJIEKTPUYECKUI TOK. YCJIOBHUS CYILIECTBOBAHMUS DJIEKTPUUYECKOrO0 TOKA. McTouHMKH
toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 7151 yyacTka LEIH.

DIIEKTPUUECKOE CONPOTHUBIICHHUE. VY aensHoe COIPOTHUBIICHHE BEILIECTBA.
ITocnenoBarenbHOE, NapaJIEIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Paborta snextpuueckoro Toka. 3akoH Jlxoyns—JIenma. MomHOCTh 3JE€KTPUIECKOTO
TOKA.

DIIEKTPOABMKYIASI CHJIA U BHYTPEHHEE CONMPOTHUBJIEHUE UCTOYHMKA TOKa. 3aKkoH OMa
JUTSI TIOJTHOH (3aMKHYTOM) 3JIeKTprudecKoil renu. KopoTkoe 3ambIkaHue.

ODJIEKTpOHHAss NPOBOJMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBIICHUS
METAaJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TomynpoBoanuku. CoOCTBEHHas M NPUMECHAs MPOBOJUMOCTH TMOJIYNPOBOJIHUKOB.
CaoticTBa p—Nn-niepexoza. [lomynpoBoAHIUKOBBIE TPHUOOPHI.

DJIEKTPUUECKUI TOK B PAacTBOpax M paciuiaBax AJIEKTPOJUTOB. DJIEKTPOJIUTHUYECKAS
JUCCOIMALUS. DIIEKTPOIIU3.

OnexTpudeckuii TOK B ra3ax. CaMOCTOSTENBbHBIH M HECAMOCTOSITENIBHBIM pPa3psi.
Monnus. [Inazma.

TexHuueckne yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: aMIEpMETpP, BOJIBTMETP,
peocTar, HCTOYHUKH TOKA, D3JIEKTPOHArpeBaTelbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIIHHBIE
npuOOpbI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBII MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
IIOJIYITPOBOIHUKOBBIN THOJ], FaJbBAHMKA.

Jlemoncmpayuu



M3mepenue cuiibl TOKa U HaAIPSKEHUS.

3aBUCUMOCTb COIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
HONEPEYHOI0 CEYEHUs U MaTepHala.

CMelaHHOE COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHune EeKTPOABIKYIIEH criibl. KOpoTkoe 3aMbIkaHne TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHUMOCTb COTIPOTHUBIICHUS METAJLIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTD ANEKTPOIHUTOB.

HckpoBo# pa3psan U NpOBOAUMOCTD BO3AYyXa.

OaHOCTOPOHHSS MPOBOAUMOCTD AHOAA.

Yuenuuecxuil sxcnepumenm, nabopamopmuie pabomul

N3ydeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue HNEKTPOABMKYLIEHM CHJIBI HCTOYHHMKA TOKAa W €ro BHYTPEHHEro
COTPOTHBIICHUSI.

Hab6mronenue anexrpoiunsa.

MesxknpeameTHbie CBSI3H

Nzydyenne kypca ¢uszuku 6a3oBoro ypoBHS B 10 Kimacce OCyHIECTBISETCS C Y4ETOM
COZIEP)KATEIIBbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MAaTeMaTUKH, OWOJOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvie nouamusi, CBI3aHHbIE C U3yUYEHUEM METOJ0B HAYYHOr'O MO3HAHMS:
SBJICHUE, Hay4yHbId (DakT, runores3a, Qpunmyeckas BEIWUYMHA, 3aKOH, TE€Opus, HAOJOJEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHWH, JHWHEWHas QYyHKOHs, mapadona,
runepOosna, ux rpaduKkd U CBOWCTBA, TPUTOHOMETPHUYECKHE (PYHKIIMH: CHHYC, KOCHHYC,
TAaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO, BEKTOPHI U UX MPOCKIIUU
HAa OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: MexaHwdeckoe ABIDKCHHE B JKMBOW mpupone, auddysus, ocMmoc,
TEIUIOOOMEH KMBBIX OpPraHU3MOB (BBl TEIUIONEpENayd, TEIJIOBOE pPaBHOBECHUE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOW IPUPOJIE.

Xumusa: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJd, MOJb
BELIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeN, >KUJIKOCTEH M Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAs TUCCOIMALINS, FalbBaHHUKA.

T'eocpaghus: BNaXHOCTh BO3yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE MABMKCHHA C WCHOJIB30BAaHWEM MEXAaHU3MOB, YUYET
TPEeHHsI B TEXHUKE, TIOIIINITHAKY, NCIIOJIb30BAHUE 3aKOHA COXPAHEHUSI UMITYJIhCa B TEXHUKE
(pakerta, BOIOMET | IpYTHUE), IBUTATEIh BHYTPEHHETO CTOPaHMsl, TapoBasi TypOWHA, OBITOBOMA
XOJOIWIbHUK, KOHIUIIMOHEP, TEXHOJOIHMH IOJIyYEHHUS] COBPEMEHHBIX MaTEpUajoB, B TOM
qycjie HAaHOMAaTepHaJloB, M HAHOTEXHOJOTHH, 3JEKTPOCTAaTHYECKas 3alluTa, 3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA HPUHTEP, IIIEKTPOHArpeBaTENIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. Duexkrpoannamuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocTossHHBIC MarHuThl. B3anMoaeHCTBHE IOCTOSHHBIX MarHuToB. MarHuTHOE IIOJIC.
Bekrop MarHutHOM wMHAyKuMH. [IpuHOMI Cyneprno3uMIMM MAarHATHBIX IOJNeH. JInHuK
MarHuTHOM MHAYKIMKU. KapTrHa TMHUNA MarHUTHOM MHYKIIMU TIOJISI TOCTOSTHHBIX MAarHUTOB.



MarauTtHo€e noJie MPOBOJHUKA C TOKOM. KapThHa JIMHUN MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoneiicTBue NPOBOJHUKOB C TOKOM.

Cunia Ammnepa, e€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiab W HampablieHHE. J[BHbKeHUE 3apsiKEHHOM YacTUIbI B
OJIHOPOAHOM MarHuTHOM moJie. Pabota cunsr Jlopenna.

SIBieHME DIIEKTPOMArHMTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM HMHIYKIMH.
DIIEKTPOABMKYIIAS CUJIA UHAYKIMH. 3aKOH 3JI€KTpOMarauTHol nuuaykuuu dapanest.

Buxpeoe anekTpuyeckoe mosie. DIEKTPOABUKYILAS CHJIA MHAYKLUHUU B MPOBOJAHHUKE,
JBUXKYILIEMCS IMOCTYIATENbHO B OJHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBJI€HME CAMOMHIYKIMU. DJIEKTPOIBUKYIIAs CUJIa CAMOMHAYKIIUH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHbIE MAarHUThI,
ANIEKTPOMArHUTHI, AJIEKTPOJBUIaTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHL], WHAYKIIMOHHAS
neyb.

Jlemoncmpayuu

OneIT Opcrena.

OTKIJIOHEHHE AJIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHATHOTO TOJISL.

B3anmoneiicTBre AByX NPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

JenctBue cuibl JIOpeHIIa HA MOHBI AJIEKTPOJIUTA.

SIBneHue 3MeKTpOMarHuTHOW MHTYKLIUH.

IIpaBuno Jlenna.

3aBUCHMOCTh  JJIEKTPOABMKYILIEW CHJIBI HWHIAYKUWA OT CKOPOCTH HU3MEHEHUs
MarHUTHOTO MTOTOKa.

SIBneHne caMOMHIYKIUN.

Yuenuueckuti sxcnepumenm, 1abopamopHule pabomoi

M3yueHrne MarHuTHOTO IOJISI KaTyIIKH C TOKOM.

HccenenoBanue AeCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHON MHAYKIIMH.

Pa3nen 5. KosieGaHus1 M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBLE KONEOAHUA

KonebarenbHast cucrema. CBoOOAHBIE MexaHHUeCKHE KojiebaHus. ['apMoHUYeckue
koneOanus. Ilepwon, wacrora, ammiutyna u (asa komeOGanuit. [lpyXUHHBIH MasTHHK.
MaremaTnuecknii MasTHUK. YpaBHEHHE TapMOHWYECKHX KojeOanuii. [IpeBparienne
SHEPTUU MPU TAPMOHUUECKHUX KOJICOAHUSX.

Konebarenpabiii KOHTYp. CBOOOIHBIC AJICKTPOMArHUTHBIC KOJICOAHWS B HIICATHHOM
KoeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHHYEeCKMMH W JJIEKTPOMAarHUTHBIMHU
koneOanusiMu. @Dopmyna Tomcona. 3akoH COXpaHEHUS DJHEPrUM B  HJICATBHOM
KoJieOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromMX KoyeOaHUSX. BBIHYXKICHHbIE MeXaHUYECKHE
koseOanus. Pezonanc. BeiHyX/1€eHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHusI.

Ilepemennslii Tok. CHUHYCOMAANBHBIN MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEHCTBYIOIIEE 3HAUEHUE CHIIBI TOKA U HAIPSKEHUS.



Tpanchopmarop. IlponsBoacTBo, mepeaada u MOTpedICHUE ICKTPHUECKONH SHEPTHUH.
DKOJIOTUYECKHUE PUCKU TPU TPOU3BOJACTBE 3JEKTpod3Hepruu. KynbTypa HCIONB30BaHMS
AJIIEKTPOIHEPTUU B TOBCETHEBHON KU3ZHH.

TexHu4yeckne YCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIiepe/iay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoiieOaTenbHON — cucTeMbl  (IPYKUHHBIA WK
MaTeMaTHYECKUI MasTHUK ).

Habmroenue 3aTyxarwmux KojaeOaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHMIA.

HabGnronenue pe3onanca.

CB0oOOHBIC 3TIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuusiorpaMMmbl  (3aBUCUMOCTH  CHJIBI TOKA M HaIpsOKEHUsS OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUA.

Pe3onaHc npu nociie10BaTEILHOM COCIMHEHUU PE3UCTOPA, KaTYIIKU HHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mopenbs TMHUM JIeKTpoepeaadH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOa MajbIX KOJIEOAHUM Tpy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl Tpys3a.

HccnenoBanue mnepeMEHHOrO0 TOKA B IIEMU U3 IOCIEAOBATENIBHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAaZHUMHbLE 80TIHbL

Mexanudeckue  BOJIHBI,  ycioBus  pacnpoctpanenusi.  lIlepuon.  Ckopocthb
pactpocTpaHeHHs M JTMHA BOJIHBL. [lomepeunbie U mpooibHbIE BOHBL. MHTEphepeHnus u
TudpaKIus MEXaHUISCKUX BOJTH.

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

DJIEKTPOMArHUTHBIE BOIHBI. Y CJIOBUS U3IIYUYEHHUS AJIEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHTtauus BekTopoB E, B, V B anexrpoMaruuTHo#l BoiaHe. CBOKMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPa)K€HUE, MpEJOMIICHHE, Mojspu3anus, audpaxuus, uarepdepennns. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Txana 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3NEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHUOMIIBEI paguoOCBA3U U TENEBUACHUS. Paguomokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpebl.

TexHu4eckre yCTporucTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEQULIMHE, paiap, PaAuONpPUEMHHK, TEIEBU30D,
aHTeHHa, tenedon, CBYU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MTONIEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebiromieecs Teo Kak HCTOYHUK 3BYKa.

HaGnronenne oTpakeHus ¥ MPEITOMIICHHSI MEXaHUYECKUX BOJTH.

Ha6mronenne natepdepermy u nudpakinu MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenne cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOM
KOJICOAHMIA.

HccnenoBanue CBOWCTB DJJIEGKTPOMArHUTHBIX BOJH: OTPAXKEHUE, MPEIIOMIICHHUE,
noJisipu3auus, AMPpakiusi, UHTEpPepeHus.

Tema 3. Onmuxka



I'eomerpuueckas ontuka. lIpsmonnHeiiHOe pacnpocTpaHEHHE CBETa B OJHOPOJHOM
cpene. JIyd cBeta. ToueuHblii HCTOUHUK CBETA.

OtpaxkeHue cBera. 3aKOHbl OTpaxkeHUs cBeta. [locTpoeHune n300pakxeHuil B MIOCKOM
3epKaie.

[Ipenomiienne cBeta. 3aKkOHBI TMpEIOMIICHHS CBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. lIpenenbHblil yroa moJHOTO BHYTPEHHETO
OTpaKCHHS.

Jucnepcus cera. CnoxHbIii coctaB Oenoro ceera. L[ser.

Cobupatomue u paccewBaronye JuH3BL. ToHKas nuH3a. DOKYyCHOE PpACCTOSHHE U
onTHYeckas cwia TOHKOM JuH3bl. [locTpoeHue wn300pakeHU B COOMpPAOIIUX U
pacceuBaroMX JUH3aX. PopMyJia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Tpenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WuHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBHS
HAONIO/IEHNsT MAaKCUMYMOB M MHUHUMYMOB B HWHTEP(PEPEHUMOHHOW KapTUHE OT IBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JludpaknuonHas pemérka. YcaoBue HAOMIONEHUS TIIaBHBIX
MaKCHMYMOB NP NaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuuyeckrue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHE: OYKH, JIyna, (oroamnmnapar,
NPOEKIMOHHBIM anmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAs
pemérka, noJIspouI.

Jlemoncmpayuu

[TpsimonuHEtHOE pacmpoCcTpaHeHue, OTpaKeHHWE W TIpelomiieHue cBeta. Onruyeckue
npuOOpEI.

[TomHoe BHYTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue CBONCTB M300pakKeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIA, TEJIECKOIIA.

HaGnronenue untepdepeHiiuu cBera.

Habmronenue nudpakuuu ceera.

Haburoienue aucnepcuu cBeTa.

[TosrydyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TosmydeHune cekTpa ¢ MOMOILIBI0 JUPPAKIIUOHHON PEIIETKY.

HaGmrotenne nonsipu3auu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopruie pabomul

N3mepenue mokazaTelnns MpeToMIICHHS CTEKIIA.

HccenenoBanue CBONCTB M300pakKeHUH B JTMH3AX.

Haburonienue aucnepcuu cBeTa.

Pa3znen 6. OCHOBBI cIeliAILHON TEOPHH OTHOCUTEJIBHOCTH

['paHHLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. [locTymnarsl cnienuaabHON TEOPUU
OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYyJII CKOPOCTM CBETa B BaKyyMme, IPHHIIMII
OTHOCHUTEJIBHOCTU DUHILITEHHA.

OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHU U COKPAICHUE JUIMHBIL.

OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PESITUBUCTCKOM YaCTULIBI. DHEPIUs OKOSI.

Pa3znen 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®oronsl. opmyna [lnanka cBsi3u sHepruu (OTOHA C €ro YaCTOTOM. DHEprus u
UMITYJIEC (POTOHA.



OtkpeiTie u wuccrenoanue ¢Goroddpdekra. OmnbiTel A. ['. CroneroBa. 3aKoHBI
dororddekra. VYpapHenwe OiHmTeiiHa s porodddekra. «KpacHas rTpaHuUIaN

dororddekra.
JaBnenne ceera. OnwiThl I1. H. JIleGenena.
XUMHYECKOE ACHUCTBUE CBETA.
TexHuueckrue yCTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: (HOTOIIEMEHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIHO/I.
Jlemoncmpayuu
®doTor(h ekt Ha yCTAaHOBKE C IIMHKOBOM TTACTHHOM.
HccnenoBanue 3akoHOB BHeIIHEro (GpoTtorddexra.
CBeToauoI.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mogenb atoma Tomcona. OnbiTel Pesepdopaa mo paccessauto o -dactuil. [LnanerapHas
mozens atoma. [loctynater bopa. M3nmydyenne u normomenue pOTOHOB Mpu mepexoje aToMa
C OJIHOTO YpOBHS 3Hepruu Ha Apyrou. Bunel cnexktpoB. CrieKTp ypOBHEH 3HEpruu atoma
BOJIOPOJA.
BosnHoBbie cBoiicTBa yactull. Bonnsl ne bpoitsis. KopnyckynspHO-BOJIHOBOM ayaiu3M.
CroHTaHHOE U BBIHYX/IEHHOE U3Ty4CHHE.
TexHudeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHBIA aHAIU3
(ciekTpockom), 1a3ep, KBAHTOBbII KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbiTa Pezepdopna.
Ornpenenenue AJIMHBI BOJIHBI Ja3epa.
Habmroienne MTMHEYaThIX CIIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomol
HabitoieHue nuHelyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOIME  CJIOXKHOCTb  CTpoeHMs  sapa.  OTKpbiTHE
paauoaktuBHocTu. OmnbiTel Peszepdopna mo omnpeneneHuro cocraBa pagu0aKTUBHOTO
uznyuyenus. ColicTBa anbda-, Oera-, raMMa-usiydyeHus. BiusHue pajanoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.
OTtkpeiTHe TIpoTOHA W HelTpoHa. Hyknonnas moxpens siapa IeiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe unciio sjipa. M3oTomsl.
Anbda-pacrian. DIEKTpPOHHBIA W TO3UTPOHHBIN Oera-pacman. [ amma-uzmydeHue.
3aKOH paJMOAKTUBHOTO pacnajia.
DHeprust cBsI3u HYKJIOHOB B sizipe. SlnepHbie cuibl. JlegekT maccsl sapa.
Snepuble peakumu. [lenenue u cuHTes suep.
SAnepusiii peakrop. TepmosinepHbiii cuHTe3. [IpoOieMbl M NEPCHEKTUBBI SACPHOM
HSHEPTreTUKHU. DKOJIOTUYECKHUE aCIIEKTHI SIAEPHON SHEPTETUKHU.
OnemeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.
MeTo1b1 HAOMIOACHHS U PETUCTPAIINH SJICMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHBIE B3auMoiecTBHs. EQMHCTBO (hr3nueckoi KapTHHBI MUpA.
TexHu4ecKkre yCTpOMUCTBA U MPAKTUUYECKOE MIPUMEHEHHUE: TO3UMETP, Kamepa BuiibcoHa,
AJIEPHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOIIMX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).



Pa3pen 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3UKH

Ortanbl pa3BUTUA acTpoHOMUHM. [IpukiagHOE W MHPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3gnoro neb6a. Co3Besnus, sipkue 3BE3/1bl, INTAHETHI, UX BUUMOE JIBHKEHUE.

ConneuHas cuctema.

Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMMa «CHEKTPaJbHBIM KJIacC — CBETUMOCTBY. 3BE3[BI
IJIABHOM IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIsl 3BE3] IJIaBHOU
NOCJIEIOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHbIE HPECTABICHUS O
MPOUCXO0XKAeHUHU U 3Boitonu CoyHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Mnineunsiid [TyTe — Hama 'anaktuka. [lonoxxenune u nmwxenne ConHua B [anakrtuke.
Tunsl ranaktuk. Paguoramaktuku u kBasapsl. UEpHBIE ABIPHI B A1pax TaJlaKTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa06na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykrypa Beenennoi. Metaranaktuka.

Hepewénnpie npo0iaemMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGntoneHnss HEBOOPYKEHHBIM  TIJIA30M C  HCIOJIB30BAHHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN ISl OTpPENEICHHs] TOJ0KEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO IaTy:
OCHOBHBIE c03Be3/1is CEeBEpHOrO MOMyLIaApHs U IPKUE 3BE3IBI.

Ha6mronenus B teneckon Jlynsl, maneT, Miteanoro [TyTu.

Obo0mariee nOBTOpeHUE

Ponp ¢u3uku um acTpoHOMUH B 3KOHOMUYECKOM, TEXHOJIOTMYECKOW, COLMAIbHOU U
THUYECKON cdepax IesATEIbHOCTH YEJIOBEKa, pojib MU MECTO (U3UKM M acTPOHOMHUHU B
COBPEMEHHOI Hay4yHOM KapTHUHE MHpa, pPOJib (U3NYECKOH Teopuu B (HOPMUPOBAHUU
npe/CTaBICHUN 0 PU3NYECKON KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUMN O IPUPOJIE.

MexnpeamMeTHbie CBA3H

Nzydyenne kypca ¢uszmku 6a30Boro ypoBHsA B 11 Kimacce OCymIecTBISIETCS ¢ YUETOM
COJIEP)KATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MAaT€MaTUKH, OWOJOTHH, XUMHH,
reorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nouamusi, CBI3aHHbIE C U3yUYEHUEM METOJOB HAYYHOr'O TMO3HAHMS:
sBJICHUE, Hay4yHbIH (akT, runoresa, (pusmueckas BeJIMUYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJAEIUPOBAHNE, MOJENb, U3MEPEHUE.

Mamemamuka: penieHHEe CHCTEMbl YypPaBHEHUW, TPUTOHOMETPUYECKHE (YHKIUH:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI
M WX TMPOCKUUU HAa OCHU KOOPAMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIUH, TPU3HAKK TOJ00US TPEYTOJBLHUKOB, OMpEAeNieHNEe TUIOMIAN TJIOCKUX (Uryp m
00BéMa Tel.

Buonocus: snextpudeckue SBICHUS B KUBOW MPHUPOJE, KoJaeOaTeabHbIC IBUKCHHS B
JKUBOW TIPUPOJIE, ONTUYECKUE SIBIICHUSI B KMBOW IPUPOJE, NEUCTBHE paJvalliy Ha >KUBbIC
OpraHU3MBlI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs] CTPYKTypa TBEPIBIX Tell,
MEXaHM3MBbl 00pa30BaHUs KPUCTAIUTNYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIIN3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJTH, 3aJI€KM MAarHUTHBIX Py, POTOCHEMKA 3eMHOI
MOBEPXHOCTH, IPEACKA3aHUE 3€MJIICTPSICEHUM.

Texnonoeus: TAHUYM DIEKTpOIEpead, TEHEPAaTOp MEPEMEHHOTO TOKA, HJIEKTPOJABHTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN armapar, BOJIOKOHHAsSI OTITHKA, COJTHEYHas OaTapest.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeameta «du3nkay Ha ypoBHE CpeaHETro 00Iero oopasoBaHus
(6a30BBI  YpOBEHB) JOJDKHO OOECIEUNUTHh JOCTHKEHHUE CICAYIOIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U TPEAMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE Pe3yabTaThl OCBOCHHS yueOHOT0 npeamera «Dusmka» T0KHBI OTpaKaTh
TOTOBHOCTh M  CIIOCOOHOCTh OOYyYaroUmIMXcs PYKOBOJICTBOBATHCS  C(HOPMHUPOBAHHOM
BHYTPEHHEN MO3MIMEN JIMYHOCTH, CUCTEMOM I[EHHOCTHBIX OPHUEHTALMKA, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIECHUN, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO
oO11ecTBa, paclIMPEHUE )KM3HEHHOTO OIBITA U OMbITA IEATEILHOCTH B MIPOLIECCE PEATTU3ALINN
OCHOBHBIX HaIlpaBJICHUN BOCIIUTATEIbHOU JEATENbHOCTH, B TOM YHCJIE B YAaCTH!

1) rpaxaaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM NO3UIMU OOydarollerocs Kak aKkTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOT0 O0IIEeCTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYETOBEYECKIMX TYMAaHUCTHIECKUX U IEMOKPATHIECKHIX
LICHHOCTEH;

TOTOBHOCTHh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX TPaXTAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIHbHON OpTaHU3aIUH;

YMEHHE B3aHUMOJECHCTBOBATh C COLMUAIbHBIMU MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYyHKIUSAMU U HA3HAYEHUEM;

FOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNCKOM TPak1aHCKON MACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTIDKCHHUSM POCCHUCKHX
Y4EHBIX B 00J1aCTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHHSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TTOBEICHHUS,

CIIOCOOHOCTH  OIEHWBATh CHTYallMi0O ¥ TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OpUEHTHUPYSCh Ha MOPAJIBbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH, B TOM 4YHUCIE B
JESITEIIbHOCTH YUEHOT0;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OYyAYyLIETO;

4)3¢cTeTHYEeCKOr0 BOCTIUTAHMSA:

ACTETUYECKOE OTHOMICHHE K MHpY, BKIIOUas OSCTETHKY HAyYHOTO TBOPYECTBA,
MPHUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCTIUTAHHUSI:

WHTEpEC K pasnuyHbiM chepam mpodeccnoHaNmbHON ACSITETFHOCTH, B TOM YHCIIC
CBS3aHHBIM C (PM3WKON W TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00JiacTu (pU3MKU
Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rH4ecKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh IKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00AIBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIJAHUPOBAHUE U OCYLICCTBICHUE ACHCTBUN B OKPYXKAIOILIEH CpPelie HA OCHOBE 3HAHUSA
L[eJIEH YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciipeHre OmbITa JACATEIBHOCTH HSKOJOTHYECKOW HAMpPAaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 110 (PUBHKE;



7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUS (PU3MUECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOW JESTEJbHOCTH, T'OTOBHOCTh B IPOLIECCE H3YUYEHUS
(GU3UKN OCYIIECTBISITh MMPOECKTHYIO M UCCIEI0BATENbCKYIO IEATEIHHOCTh HHINBUYAIBHO U
B TpyTMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHBbIE YHUBEpPCAJbHBIE YUeOHbIE NelCTBHUS

Ba3oBble JJorudyeckue aAeiicTBuA:

CaMOCTOSITEIFHO (hOPMYITUPOBATh M AKTYaJM3UPOBATh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH ENH e TEIBHOCTH, 3a/1aBaTh MapaMETPhl M KPUTEPUH MX JOCTHKCHHSI,

BBISBJIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHMSI B PACCMATPUBAEMBIX (DU3MUCCKHX
SIBIICHUSX

pa3pabarbiBaTh IUIAaH pEHICHHS NpoOJIeMbl ¢ Y4ETOM aHaliuM3a HMEIOLUXCS
MaTepUaIbHBIX 1 HEMAaTepHUATBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM,
OIICHUBATH PUCKH MOCEIACTBUN NEATEITLHOCTH;

KOOPJMHHPOBATh W BBIMOJHATh PabOTy B YCIOBHSX pPEaIbHOTO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HCHHBIX MTPOOJIEM.

Ba3oBLIe ucciaeaoBareabCcKUe NeHCTBHUSA.

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMU U METOJAaMH (DU3MUECKON
HAYKH;

BJIQ/ICTh HAaBBIKAMHU Y4YeOHO-HCCIEAOBATEILCKOH M TPOEKTHOM JESATEIHHOCTH B
oOnactu (PU3KMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY IOHCKY METO/I0B
penieHus 3a1a4 (U3UIECKOTO COACPIKAHUS, TPUMECHEHHIO PA3TMIHBIX METO/IOB ITO3HAHUS;

BJIQ/ICTh BUJAAMH JACSITEIHHOCTH TIO0 TIOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAInH,
npeoOpa3oBaHUI0 W NPUMEHECHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsIX, B TOM YHUCIE TPH
CO3/IJaHWHU Y4E€OHBIX MPOEKTOB B 001aCTH (PUBHKH;

BBISBJISATh MPUYUHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3UpOBaTh 3aj]ady, BBIJIBUTaTh
TUINoTe3y € pelICHHs, HaxXxOJIUTh apryMEHTHI JJIs J0Ka3aTelIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh apaMeTPbl U KPUTCPUN PEIICHUS;

AQHAIM3UPOBATh TIONYYEHHBIE B XOJ€ PEIICHUS 3aJa4d PE3YJbTaThl, KPUTHYECKU
OIICHMBATh UX JIOCTOBEPHOCTbH, TPOTHO3UPOBATH M3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTH U GOPMYIMPOBATh COOCTBEHHBIC 33/1a4l B 00Pa30BATEIBHON JACATEILHOCTH, B
TOM YHUCJIE TIPU U3yUYeHUHN (U3HKHY;

JTaBaTh OLICHKY HOBBIM CHUTYAaIIMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCUTH 3HaHMSI IO (PU3UKE B IPAKTUUYECKYIO 00JIACTh JKU3HEIEATCILHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, ITPEJIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTCPHATUBHBIC PCIIICHHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HAaBBIKAMU TOJNIydeHHUS HHpOpMamu (QU3NIECKOTO COACpX)aHUS U3
UCTOYHUKOB  Pa3HbIX  THIOB, CAMOCTOSITEIbHO  OCYIICCTBJIATH  TIOWCK,  aHAJIU3,
CHUCTEeMATH3aIllMI0 ¥ HHTEpPHpeTanyio WHGOpPMAMKM  Pa3IUYHBIX BUIAOB W (OpM
MPEICTaBICHHUS;

OIICHUBATDH JJOCTOBEPHOCTHh HH(POPMAIIHH;



UCTIOJBb30BaTh CPEACTBa WH(GOPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHM3AallMOHHBIX 33]a4 C COOJIOJEHUEM
TpeOOBaHUN OSPrOHOMHUKM, TEXHHUKM O€30IMaCHOCTH, THUTHEHBI, pPecypcocOepexeHHs,
NPaBOBBIX U ITHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30acHOCTH;

co3laBaTh TEKCThl (PU3UYECKOTO COAECpKAaHUS B PA3NUYHBIX ¢opMaTax ¢ y4ETOM
Ha3HayeHUs WHPOpMAlMKW W LEJIeBOW ayAWTOPHM, BBIOMpas ONTHUMAIbHYIO (opmy
MPEJICTABICHHS U BU3YyaJU3alIUH.

KoMMmyHnkaTuBHBIEe YHHUBepPCcAJIbHbIe YUeOHbIE 1eHCTBUSA:

OCYILECTBIIATH OOIIEHUE Ha YpOKax (PM3UKU U BO BHEYPOUHOM JESATEIBLHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYaIMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK) TOYKY 3PE€HUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh W UCIIOJIH30BATh MTPEUMYIIIECTBA KOMAHHOW U WHIUBHIYATBHOU paOOTHI;

BBHIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUM ¢ YUETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEN Ka)KJOT0 YI€HAa KOJJIEKTUBA;

MIPUHUMATh LEJIU COBMECTHOM [ESITEIbHOCTH, OPraHU30BbIBAaTH U KOOPAUHUPOBATH
JIEUCTBUA MO €€ NOCTUKEHUIO: COCTaBJISTh IJIaH AEWUCTBUM, pacHpenessiTh POJIH C YUYETOM
MHEHHUM YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJAJa M KaXJOr0 yYaCTHHKA KOMAaHIbI B OOMIWI
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeJIaraTb HOBBIE MPOEKTHI, OLICHUBAThH UJIEU C MO3ULUU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETUYECKOE IOBEACHUE B PA3JIUYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpAKEHUE, ObITH HHUITUATUBHBIM.

PeryasiTuBHbIC YyHHBEPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

Camoopranmu3amnus:

CaMOCTOSITEIBHO OCYIIECTBIIATH IMO3HABATEIBHYIO JCITEILHOCTD B 00acT (DM3HKU U
ACTPOHOMMH, BBISBJISATH MPOOJIEMBI, CTABUTh U OPMYIUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PEILEHUs PAaCYETHBIX M KAYECTBEHHBIX 3a7ady, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOW paboThl ¢ YYETOM HMMEIOLIMXCA PeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacmupsaTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;

JIeNIaTh OCO3HAHHBINA BHIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pELICHHE;

OIICHUBATh MMPUOOPETEHHBIN OIIBIT,

CrocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIUU B oOnactu (HU3MKH,
MOCTOSTHHO TMOBBIIIATH CBOI 00pa30BaTEIbHBINA U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQ/ICTh HAaBBIKAMH TI03HABATEIBHOW pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJILTATOB U OCHOBAHM;

WCTIONTb30BaTh MPUEMBI peIIeKCHH JUTS OIIEHKU CUTYaIlud, BEIOOpa BEPHOTO PEIICHHUS,

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD Ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX IIPU aHAIM3E PE3YJIbTATOB JE€ATEIBHOCTH;



NpU3HABATh CBOE MPaBO M MPABO JPYTHX HA OUIHOKH.

B mporecce TOCTHKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 110 (hU3UKE
JUIL  ypOBHS cpefHero oOmiero oOpa3oBaHHs y OOYYAIOUIMXCS COBEPIICHCTBYETCS
IMOIMOHAJIBHBIM UHTEJLICKT, TPEAIOIararoiuii chopMHUPOBAHHOCTD:

CaMOCO3HAHHMS, BKIIOYAIOIIETO CHOCOOHOCTh IIOHMMAaTh CBOE HMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABJICHUS PAa3BUTHS COOCTBEHHOW SMOIMOHAIBHON CQephl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBAHMS,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh AJalTHPOBATHCS K SMOIMOHAIBLHBIM
U3MEHEHUSIM U MPOSIBISITH THOKOCTbD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIIOYAIOUICH CTPEMIICHHE K JOCTHIXKCHHUIO LIEJU U YCIIeXY,
OINTHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH HCXOMS U3 CBOMX BO3MOXKHOCTEIA;

IMIIATHH, BKIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBHIBATH €TI0 TPU OCYIIECTBICHHH OOILICHHS, CIHOCOOHOCTh K COYYBCTBUIO U
COIIEPEIKUBAHUIO;

COLIMANBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C
JPYTUMHU JIFOJIbMHE, 3200 TUTHCSI, IPOSBIISTH HHTEPEC U pa3peniaTb KOHPIUKTHL.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenumss B 10 kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaxaTh C(OOPMUPOBAHHOCTH Y 00YUAOIIUXCS YMEHUM:

JIEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO GU3UKU B POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKHU U TEXHOJOTHM, B IPAKTUYECKOU
JIEATEIIbHOCTH JIHOJIEH;

YUYUTHIBATh TPAHULIBI TPUMEHEHHUS HU3YyUYCHHBIX (U3MUECKUX MOJIeNieH: MarepuaibHas
TOYKA, MHEPIIMAJIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO, WCATBHBIN T'a3, MOJICIH
CTPOECHUS Ta30B, JKUAKOCTEU U TBEPABIX TEJI, TOUYECYHBIN AJIEKTPUUECKUU 3apsia IPU PEIICHUU
buznyecKkux 3a1ag;

pacrio3HaBaTh (PU3UYCCKHE SBICHUS (IPOIECCHI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOEHUS BEUIECTBA M JIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHHE, CBOOOIHOE MaJieHuEe Tell,
JBUKEHUE 110 OKPYKHOCTH, HWHEpLHUs, B3aumozeiicrBue Ten, Auddys3usi, OpOoyHOBCKOE
JBUKEHHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell NpPU HarpeBaHUU
(oxyaxkaeHuu),  TEIJIOBOE  pPAaBHOBECHE,  HUCHApEHUE,  KOHJEHCAlus,  IUIaBJICHHE,
KpUCTAJUIM3alKsl, KUIIEHHE, BIAXXHOCTh BO3/lyXa, IOBBIIICHHE MaBJIEHUS Ta3a IpU €ro
HarpeBaHUM B 3aKpPhITOM COCYZAE, CBS3b MEXAY IapaMeTpaMHU COCTOSIHUSA rasza B
M30IPOIIECCaX, FJIEKTPU3AIUS TN, B3aUMOJECHCTBHE 3apsi/IOB;

OMHCHIBATh  MEXAHWYECKOE  JIBIDKEHUE, HWCIONB3yd  (HU3MYEeCKHe  BEITUYHHBL:
KOOpJMHATA, MyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuila, UMIYJbC Tena,
KMHETUYECKasi dHEprus, MOTEHIMallbHAs JHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb;, TPU ONHCAHUU MPABWIBHO TPAKTOBATH (DU3MYECKHIM CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUCHHMs] U EAMHMIIBI, HAaXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(pU3MYECKYIO BEIUUUHY C APYTUMHU BEJIMYNHAMU;

ONUCHIBATh WM3YUYEHHbIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHHS, HCIONb3YS
dbuznuecKkre BENWYWHBI: NIaBJICHUE rasza, TeMmIeparypa, CpeaHsss KWHETHYeCKas SHEPTUs
Xa0THYECKOTO JBUKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUYHAsi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHeprus, paboTta raza, k03)(OUIIMEHT M0JIE3HOTO ASUCTBUS TEIJIOBOIO
JIBUTATENIS; TPU OINWCAHWUU TPABWIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT HCIIOIh3YyEMBbIX



BEIMYUH, MX OOO3HAYeHHS M EIUHMIBI, HAXOAUTh (HOPMYIBI, CBS3BIBAIONINE TAHHYIO
(GU3NUECKyI0 BENUYUHY C IPYTUMHU BEINIHHAM;

ONMCHIBATh U3yUYEHHBIE 3JIEKTPUUYECKHE CBOMCTBA BELIECTBA U JEKTPUUECKHUE SBICHUS
(mpoueccsl), UCHONB3YsT (PU3MUYECKUE BETUYMHBI: SJCKTPUUYECKUN 3apsill, SJICKTPUUYECKOE
110JI€, HANPS)KEHHOCTD OIS, TOTEHIMAN, pa3HOCTh NOTEHI[MAJIOB; IIPU OMUCAHUU [TPABUIIbHO
TPAKTOBAaTh (PU3NYECKUN CMBICT HMCIOJIB3YEMBIX BEIHYMH, MX OOO3HAYEHHUS M €IWHUIIBI,
yKa3blBaTh (POPMYJIBI, CBSI3BIBAIOIIME JAaHHYIO (U3UUECKYI0 BEIMYMHY C JIPYTUMHU
BEJINYMHAMUY,;

aHAM3UPOBATH (HHU3UUECKHE MPOIECCH U SBICHUS, UCTOIb3Ys (U3MUECKHUE 3aKOHBI U
MIPUHLMUIBL: 3aKOH BceMupHoro Tsarotenus, I, II u III 3akonsl HproTOHA, 3aK0OH coxpaHEHUs
MEXaHMYECKOM SHEPIruM, 3aKOH COXPAaHEHUs HUMIYJbCa, MNPUHLUI CYNEPIO3ULUUA CHII,
IOPUHLMII PABHOIPABUS HHEPLHUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KHUHETUYECKYIO
TEOPUI0 CTPOEHUS BEIECTBA, TAa30BbIC 3aKOHBI, CBSA3b CPEIHEH KHHETHYECKOW 3HEpPIUU
TEIUIOBOTO  JBWKCHHSI MOJEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, TEpBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMS JJIEKTPUYECKOro 3apsnaa, 3akoH Kynona, npu stom
pa3ianyaTth CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €0 MATEMAaTHYECKOE BBIPAKECHUE U YCIOBUSA
(rpanmIBl, 00TACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPHUHIMIBI JCUCTBUS MAIIWH, NPUOOPOB M TEXHHYECKHUX
YCTPOMCTB; pa3inyaTh yCIOBUs UX 0€30MaCHOTO UCIHOIb30BaHUS B IOBCEIHEBHOM )KU3HU;

BBIMOJHATh 3KCHEPUMEHTHI 10 UCCIEI0BAaHUIO (PU3MUECKUX SIBJICHUI M MPOLIECCOB C
UCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUH, MpU ATOM (POpPMYJIUPOBATH
npoOiieMy/3ajadyy W THUIOTE3y Y4YeOHOro JKCIIEpUMEHTa, COoOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0OBaHUS, POBOIUTH OTBIT 1 (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIIATH TMPSIMbIE W KOCBEHHBIE M3MEpeHUs (M3MUECKUX BEIMYWH, TPU ITOM
BEIOMpATh ONTUMATBHBIA CIOCOO M3MEPEHUS W HMCIOJIb30BAaTh M3BECTHBIE METOMBI OLECHKH
IIOIPEIIHOCTEN U3MEPEHNM;

WCCIIEIOBaTh 3aBUCHMOCTH MEXAY (M3MUECKHMMH BEIWYMHAMH C HWCIOJIB30BaHHUEM
OpsIMBIX HM3MEPEHUN, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH pPE3YJIbTaThl
MOJIyYeHHON 3aBUCUMOCTH (DU3MUECKHX BEJIMYMH B BUAE TaOnui U rpadukoB, Ienarb
BBIBO/IbI 110 PE3YJIBTATAM UCCIIEIOBAHMS;

coOirofaTh MpaBuiia OE30MacCHOrO TpyJa IpHU MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOr0 HSKCHEPUMEHTa, Y4eOHO-MUCCIIEIOBATEIbCKOW U TMPOEKTHOW JEATEIBHOCTH C
WCTIOJIb30BAaHNEM M3MEPHUTENBHBIX YCTPONCTB U TAOOPATOPHOTO 000PYI0BaAHMUS;

pemate pacdy€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3WYECKOW MOJETBI0, HCIIOIb3YS
dbusznyeckre 3aKOHBI W TPUHIMIBI, HAa OCHOBE aHajdW3a YCJIOBHs 3a/addl BBEIOMpATh
(bu3HYECKYI0 MOJIENb, BBACTATh (PU3NUECKUE BETHUMHBI U (POPMYIIBI, HEOOXOIUMEBIE TSl €€
peleHus, NPOBOJAWUTH pacy€Tbl M OLEHUBATH PEAJBbHOCTh IOJYYEHHOTO 3HA4YCHUs
bu3nyeCcKOil BEIMYNHBI;

pemaTh Ka4yeCTBEHHBIE 3aJa4l: BEICTPAUBATh JIOTUYECKH HENPOTUBOPEUYUBYIO LIENOYKY
paccy>KIeHH ¢ OMOPOii Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIONIb30BaTh MpPU pEHICHHH YYEOHBIX 3ajad COBpPEMEHHble HWH(GOPMalUOHHbIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIINN U MPEACTABICHUS YUCOHON U
HAYYHO-TIONYJISIPHONW WH(MOPMAIIUU, TIOTYUYEHHOW M3 Pa3sIWYHBIX NCTOYHHKOB, KPUTHUYECKU
aHATM3UPOBATH TIOTyYaeMyI0 HHPOPMAITHIO;

MPUBOJUTH IPUMEPHI BKJIaJIa POCCUUCKUX M 3aPYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B TOBCEIHEBHOM JKHU3HHM IS
oOecrieyeHust 0€30MaCHOCTH NMPHU 00pallleHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU,
JUISL COXpaHEHHUs 3JI0pOBbS U COOJIOJEHUS HOPM DKOJIOIMYECKOrO IOBEACHHUS B
OKpYXKarollei cpeae;



paboTaTh B IpyHIE C BBINOJIHEHUEM pPa3IMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATH
paboTy Ipynbl, PallMOHAIBHO PACIPEAEIATh O0A3aHHOCTU U IJIAHUPOBATH ACSITEIBHOCTH B
HECTaH/IapPTHBIX CUTYalLUsX, aIEKBaTHO OLIEHUBATh BKJIa/ KaKJIOr0 U3 YYaCTHUKOB I'PYIIIHI B
pelIeHrEe pacCMaTPUBAEMOi TPOOIIEMBI.

K koHmy oOyuenuss B 11 kJacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JEMOHCTPUPOBATH Ha TIpUMEpax pojib U MeCTO (M3UKHU B (DOPMUPOBAHUH COBPEMEHHON
Hay4YHOW KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJOTHUM, B MPAKTUYECKON
JESITEIIBHOCTH JIFOJIEH, IIETOCTHOCTh M TUHCTBO (PU3NYCCKOM KApTUHBI MUPA;

VYHTHIBATh TPAHUIIBI TPUMEHEHHUS HW3YYEHHBIX (U3HYECKUX MOJENICH: TOUYCYHBINA
ANEKTPUIECCKUN 3apsij, JIyd CBETa, TOUYCUYHBIM WCTOYHUK CBETA, SIICPHAs MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO siJipa TIPH peleHur (U3NIECKUX 3a]1a4;

pacro3HaBaTh (PU3UYECKHE SBICHUS (IPOIECChI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKA W KBAaHTOBOM (DU3UKHM: dIIEKTpUuYecKass MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHMMHYECKOE, MAarHUTHOE JCHCTBUA TOKa, B3aUMOJCICTBHE MAarHUTOB,
AJIEKTPOMArHUTHAsT WHAYKIUS, ACHCTBME MArHUTHOTO IMOJS HA MPOBOJHUK C TOKOM M
JNBIDKYIIMICS — 3apsii, OSJEKTPOMAarHUTHbIE KOJEOAHWS W  BOJHBI, MPSIMOJUHEHHOE
pacrpocTpaHeHHE CBeTa, OTPaXKEHHE, IMpejomiieHne, uHTepdepeHuus, audpakius Hu
MOJISIpU3aIidsl  CBETa, JUCHEpPCcHs cBeTa, QoTodnekrpudeckuii dpdext (doTodrddekr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JTMHEHYATOTO CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAS
1 UCKYCCTBEHHAs PaINOAKTUBHOCTD;

OTIMCHIBATh MU3YUYEHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUCCKHIE, MATHUTHBIC, ONTHYCCKUE,
ANEKTPUYECKYI0 TMPOBOJAUMOCTb PA3IMYHBIX Cpel) U DJICKTPOMArHUTHBIC  SBJICHUS
(mpouecchbl), UCMONIB3Ysl (PU3UYECKHE BEJIWYUHBL: DSJIEKTPUUYECKUM 3apsll, cuja ToKa,
ANEKTPUYECKOE HAIPSDKEHUE, JJIEKTPUUECKOE COMPOTUBICHUE, PAa3HOCTh IOTEHIIMAJIOB,
AIIEKTPOJIBIIKYIIAsl CcUjia, paboTa TOKa, MHIYKIMS MArHUTHOTO TOJIA, cujia AMriiepa, cujia
JlopeHiia, ”HIYKTUBHOCTh KaTYIIKH, YHEPTUS IEKTPUUECKOT0 U MATHUTHOTO MOJIEH, IEPUOT
W YacToTa KoJeOaHWili B KoJeOaTembHOM KOHTYpE, 3apsa M CHia TOKa B TpoIecce
TapMOHUYECKHUX JIEKTPOMArHUTHBIX KOJICOaHMH, (POKyCHOE PACCTOSTHHE M ONTHYECKas Chia
JIMH3BI, IPU OTIMCAHUU MTPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICT UCIIOJIb3YEMbIX BEITUYHH,
X 00O3HAYCHHWS W CIWHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIINE NAHHYIO (DHU3HUECKYIO
BEJIMYUHY C IPYTUMH BEJIMUUHAMU;

OMUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHUS M MPOIECCHI, UCIOJIB3YS (PU3MUECKUE
BEJIMYUHBI: CKOPOCTh JICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, DHEPTUS U
uMITyJibC (OTOHA, MEPUO TOJypaclana, dHEPrusi CBSI3U ATOMHBIX sJiep, NMPH OMUCAHUHU
MPaBUJILHO TPAKTOBaTh (PU3UYECKUU CMBICJI HCIOJIb3YEMBIX BEJIMYMUH, UX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYCCKYIO BEIMYNHY C APYTHUMH
BEJIMYMHAMH, BBIYUCIISITH 3HaUCHNE (PU3NIECKON BEITMUUHBI;

aHATM3UPOBATH (DPU3MUECKHE MPOIECCHl U SBICHUS, UCTIONIB3YS (DM3MUECKHUE 3aKOHBI U
npuHIMNB: 3akoH Owma, 3aKOHBI TIOCTEIOBATEIBHOTO U TMApPAUICTLHOTO COCIMHCHUS
MMPOBOJHUKOB, 3akoH Jlkoyns—J/leHma, 3aKOH SJIEKTPOMAarHMTHOM WHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKCHUSI CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHue OWHmTeHHAa 11 (GoTodd(dexTa, 3aKOH COXpPAHEHHS] SHEPIHH, 3aKOH
COXpPaHEHHUsSI HUMITYJIbCA, 3aKOH COXPAHCHHS SJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHCHUS
MaccoBOT0 4yucia, moctyiaTel bopa, 3aKk0H paJiMOaKTUBHOTO pacmaja, Mpu 3TOM pa3iudaTh
CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA, €T0 MAaTEMAaTHUECKOE BHIPAKECHUE M YCIOBUS (TPAHMUIIBI,
001acTH) MPUMEHUMOCTH;

OTIPEJICNIATh HAMPaBJICHUE BEKTOPAa MHAYKIIMA MAaTHUTHOTO TIOJISI IPOBOTHUKA C TOKOM,
cuibl AMrnepa u cuisl JIopenia;



CTPOUTh W OIMCHIBATh H300paXECHUE, CO3/1aBaeMOE IUIOCKHM 3€pKaJioM, TOHKOU
JIMH301;

BBITIOJTHATh 3KCIIEPUMEHTHI 10 UCCIICIOBAaHUIO0 (DU3MYECKUX SBJICHUH M TPOIIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: TMpu 1TOM  (QOpMyIUpOBaTh
npobieMy/3aady W THIOTE3y Y4eOHOTO OJKCIepHMEeHTa, CcoOUpaTh YCTAaHOBKY W3
IPEUI0KEHHOTO 000y IOBaHHS, IPOBOIUTH OMBIT H (DOPMYIUPOBATH BHIBOJIBI,

OCYILECTBIIATh TPSMbIE U KOCBEHHBIC WU3MEPCHUs (PU3UYECKUX BEIUYMH, MPH STOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHS W HCIIOJIb30BAaTh M3BECTHBIC METOMIBI OICHKU
IIOI'PEIIHOCTEN U3MEPEHNH;

UCCIICIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEIMYMH C UCIOJB30BAHUEM IMPSMBIX
U3MEpPEHUI: TIPU dTOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTAaThl MOTYyUYECHHOM
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BHJAE TaOMWIl W TpaduKOB, IeNaTh BBIBOJABI IIO
pe3yJibTaTaM UCCIICIOBaHUS;

coOJIroIaTh TpaBWiIa OE30MacHOrO TpyJa MPHU MPOBEICHUHM HCCICIOBAHHA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKON H IMPOSKTHOW JESATEIBbHOCTH C
UCTIOJIb30BAHUEM H3MEPUTEIILHBIX YCTPOMCTB U JIA0OPATOPHOTO 000y I0BAHNS,

pemarh pacuy€THbIC 3aJa4d C SBHO 3aJaHHOW (PH3UYECKOW MOMIEIBIO, HUCIONB3Ys
¢u3nveckre 3aKOHBI W TPHHIMWIBI, HAa OCHOBE aHAlM3a YCJIIOBUS 3aJlaud BBHIOMPAThH
(bU3HYECKYIO MOJIENb, BBIACIATh (PU3NUYSCKUE BEIMUMHBI U (POPMYJIbI, HEOOXOIUMBIC TSl €€
pelieHus, TPOBOAWTH pacuéThl W OILECHUBATh PEATBHOCTh IOJYYCHHOTO 3HAYCHUS
(bU3MYECKOI BEIIMYUHBL;

peniaTh Ka4eCTBEHHBIC 3aaUH: BHICTPAMBATh JOTUYECKH HEMTPOTUBOPECUUBYIO IICTIOUKY
pacCyXJICHHIA C ONTOPO HA H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKHE SBIICHUS;

UCTIOJIB30BaTh MPH PEHICHWH Yy4YeOHBIX 3a/lad COBPEMEHHBbIC HH()OPMAIMOHHBIC
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPUPOBAHHMSI, MHTEPIPETAIINN U TPEACTABICHHUS yI4eOHOH 1
HAYYHO-TIONYJISIPHON WH(GOpPMAIMH, TIOTYYCHHON W3 pPa3jMYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOTyYaeMyr0 HH()OPMAITHIO;

OOBSICHITh TPUHIUMBI JCUCTBUS MAIIUH, MPHOOPOB M TEXHUYECKHX YCTPOUCTB,
pa3nuyaTh yCIOBHs UX 0€30MaCHOTO HCIIOIB30BAHUS B TOBCEIHEBHOW KHU3HH,

NPUBOANUTH PUMEPHI BKJIAJIa POCCUHCKUX U 3apyOe)KHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HaYKH, B O0OBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAaHUsA MO (PU3MKE B TOBCEAHEBHON JKW3HU st
obecriedeHnst 6€30MaCHOCTH MPU 0OpaIICeHUH ¢ MPUOOPaAMH M TEXHUISCKUMHU yCTPOMCTBAMH,
JUIS  COXPaHEHHsI 3JIOpOBbS H COOJIOJICHUS HOPM OKOJIOTUYECKOTO TIIOBCACHUS B
OKpYXKaroIleHn Cpeae;

paboTaTh B TPYIIEC C BBHIMOJHEHUEM PA3JIMYHBIX COIUAIBLHBIX POJICH, TUIAHHPOBATH
paboTy rpymmbl, pallMOHAIBHO paclpeAesaTh 00S3aHHOCTH U IJIAHUPOBAThH JCATEIHHOCTH B
HECTaHAAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHUBATh BKJIA]] KQXKIOTO U3 YYaCTHUKOB IPYIIIHI B
peleHne paccMaTpUBaeMOi MPOOIIEMBI.



TeMaTnuyeckoe MJIAHMPOBAHUE

10 KJIACC
HanmeHoBa KoanuecTBo yacos | DJIeKTPOHHBIE
HHE pa3jejIoB " B Kontposabhbie |[IpakTuyeckue (undpossie)
/1| TeM NPOrpamMmbl cero paboThI paboThbI oOpa3oBaTe/ibHbIE pecypchl
Pa3znen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
METO CII:IHHB: Kangro 2 bubsmorexa [IOK
1 A yi https://m.edsoo.ru/7f41bf72
ITO3HAHMS
‘ Hroro no paaz[enyHZ H
| Pasgen 2. MEXAHHUKA
Kutite 5 bu6mmoreka [JOK
1 HHeMatTia https://m.edsoo.ru/7f41bf72
Tunavmxa  |[7 bubmuoreka [JOK
2 https://m.edsoo.ru/7f41bf72
cox ai?:;;b; 6 1 1 bubmorexa HOK
3 p https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 8
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUMHAMUKA
OCHOBBI
MOJIEKYJIIPHO- 9 1 bubnuorexa [IOK
1 |kuneTnueckoit https://m.edsoo.ru/7f41bf72
TEOpUHr
OcCHOBBI ] 1 bubmuoreka [JOK
2 ||repmonunamuku |0 https://m.edsoo.ru/7f41bf72
ArperarHble
]ZECT::T}:;ﬂ 5 bubmuoreka [JOK
3 H ' https://m.edsoo.ru/7f41bf72
®az3oBbIC
MePEeX0/Ibl
‘ Hroro no pa3L[eJ1yH24 H
| Pasnex 4. DJIEKTPOJUHAMMKA
DneKkTpocTaT ] 1 bubnuotexa [JOK
1 |juxa 0 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN
AIEKTPUYECKHUI 12 1 1 bubmuotexka [JOK
.2 ||tok. Toku B https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpeliax
‘ Wroro no paznenyHZZ H
‘ PesepBHOe Bpems HZ H 1 H H
OBUIIEE
KOJIMYECTBO
YACOB IIO 68 4 4
I[TPOIT'PAMME
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11 KJTACC

HaumeHoBaH KoanyecTBO 4acoB | DJIeKTPOHHbIE
He pa3/iesioB U TeM (wipposrie)
pas Bcero Konrpox IpakTu o0pa3oBaTe/ibHbIE
n/m nporpaMmMsbl bHbIE padoThI || eckre padoThI pecypesI
Pa3nen 1. 9JIEKTPOIUHAMUKA
MaruutHoe
1oJIe. 1 3 bubnuorexa [JOK
1 | DnexrpomarautHas ||1 https://m.edsoo.ru/7f41c97c
WUHIYKIHS
Hroro no pazneny 1
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
MexaHnudecku
eu 9 1 bubnuorexa [IOK
1 |pnekTpoMarHuTHBIC https://m.edso0.ru/7f41c97c
KoJieOaHus
MexaHn4ecku
eu 5 1 bu6mmoreka IIOK
.2 |[pIeKTpOMarHUTHbBIC https://m.edsoo.ru/7f41c97c
BOJIHBI
bubnuorexa [JOK
3 Onruia 10 3 https://m.edsoo0.ru/7f41c97c
‘ Hroro no pasneny H24 H
‘ Paznen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI
CIIeIMaTbHOMN 4 1 bubmmoreka [IOK
1 |[reopun https://m.edsoo.ru/7f41c97c
OTHOCHTEIIbHOCTH
‘ Hroro no pasneny H4 H
‘ Pa3znen 4. KBAHTOBAS ®U3UKA
DJIEeMEHTHI 6 bubmuorexa [JOK
.1 |[KkBaHTOBO¥ ONITHKH https://m.edso0.ru/7f41c97c
Crpoenue 4 bubnuotexa [JOK
2 |laroma https://m.edsoo.ru/7f41c97c
ATOMHOE 51 5 bubmuorexa [JOK
3 OMHOE AAPO https://m.edsoo0.ru/7f41c97c
‘ Wroro no pazneny H15 H
‘ Pa3znen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
1 P https://m.edsoo0.ru/7f41c97c
acTpou3uKu
‘ Hroro mo pazneny H? H
‘ Pa3znen 6. OGOBIIAIOIIIEE IOBTOPEHUE
O0o0maroree 4 bubanoreka LJOK
.1 |moBTOpeHue https://m.edsoo.ru/7f41c97c
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‘ KosmmyecTBo yacoB ‘ DJIEKTPOHHBIE
HaunmenoBan (uadpoBbHIE)
He pa3esoB U TeM
pasit Bcero Konrpox HMpaxruy oOpa3oBaTe/ibHbIE
/
/n NporpaMmMsl bHbIE Pa0dO0ThI | eCKHe PadoThI pecypebl

roro o paszieny |4 H

‘ PeszepBHoe Bpemst H3 H H H

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYHEHUKA
» ®usnka, 10 xkmace/ Msakumes I'.51., Byxosues b.b., Corckuit H.H. mox pexakmueit
[Tapdentnenoit H.A., Axkimoneproe o6mectBo «M3narensctBo «IIpocBenienue»
» ®duswuka, 11 kmace/ Mskumes I'.J1., Byxosnes b.b., Hapyrua B.M. nox penakiueit
[Tapdentneroit H.A., AkinonepHoe oomectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Metoaunueckue nmocobus cepun Jluaus YMK T'. 5. MskumieBa. ®usuka (10-11)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChI

CETU UHTEPHET
edu.ru/soft/fiz.html



