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HHOACHUTEJBbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpenojaBaHusl y4eOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEro OOIIero 0O0pa3oBaHMS, IUIAHHPYEMbIe
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IPEIMETHBIC PE3YJIbTATHI IO TO1aM O0yUYCHHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenessieT XapakTep M pPa3BUTHE Pa3HOOOPA3HbIX
TEXHOJOTHUII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. U3ydeHune Gu3nK BHOCHUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHue yMEHUN
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS TPY BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM ¢ HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca Gpu3nKu 00beMHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kkypce sBisercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszanys npeanoiaraeT UCIoJb30BaHUE T'YMaHUTapHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peannsyercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpXKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHEro oodmiero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHs €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS yd4acTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUA U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH M TIOCTAaHOBKY OIIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacuETHBIX M KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasJena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (pU3MUecKoW MOJeNu A CUTyallud HpPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEJMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.
JleMoHCTpaliiOHHOE 000py/IOBaHWE (POPMHUPYETCS B COOTBETCTBUM C TPUHIIMIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
OSMIOUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHE HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOJIb30BaHUEM (DU3MUYECKIX 3HAHWHA U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHH.

JlocTxkeHune 3TUX Iieneld oOecreyrBaeTCsl pelieHHeM CIEAYIOIUX 3a7ad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HaHMs M OOBSICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUS pa3IM4YHBbIX 337ad C SBHO 3aJaHHOM (u3nuecKoit
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

® OBJIQJICHWE METOJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HWH(pOpMAaIuM,  ONpeleeHus
JIOCTOBEPHOCTH IOJY4EHHOT'O pe3ysbTara;

® CO3/1aHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEAOBATENBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE CpeIHEro oO0Imiero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHMTEIb J€laeT BbIOOp IMpOBEAEHUs 1a0OpaTOpHbIX paldoT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®uszuka — Hayka o mpupozae. Hayunble mMeToAbl MO3HAHMUS OKpyXarwliero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBHSI.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIFOJICH.
Jlemoncmpayuu

AHaorossle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KHHEMATHUYECKUX XapaKTePUCTUK JTBIKCHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpasnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHONICHHWS]  MEXIYy  MYTSAMH, TNPONHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEKYTKM BpPEMEHHM IpPH PABHOYCKOPEHHOM JBHKEHUHU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooTona s
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAILEHUSI.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 M3MEHEHHHM KHUHETHYECKOU
SHEPTUH.

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

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJbl. CBS3b pabOTHl HEMOTEHIMANBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruM Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBHKEHHS M B3aUMOJCHCTBHS YACTHIL
BemecTBa. MoJenu CTPOEHHUS Ta30B, KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMHCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindyecTBo BellecTsa.
[TocrosinHast ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHME BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOI'O B3aUMOJIEHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHH 00bémMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprusi 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y IeJbHas
TEII0EMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IIPU TEIUIONEpe1aye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPO1IECCOB B PUPOJIE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue yCTpoilcTBa W MpPaKTUYECKOE TMPUMEHEHHUE: [BUTaTellb BHYTPEHHEIrO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM CXXAaToro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOM TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BJIAYKHOCTh BO3ayXxa. HacelieHHbIi map. Y aenpHas TemiaoTa napooopa3oBaHUsL.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUagoB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npy NOHW>KEHHOM JIaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOrO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnoje. Hampsx€éHHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepnosuuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

PaGora cun osnextpocratuueckoro mond. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{u3aeKkTpuieckasi IpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONnpHOOpOB, KOHAEHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdNIeKTPUKY B AJIEKTPOCTAaTUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOSTHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

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

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY aensHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHHUKA TOKA. 3akoH Oma 1
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi nemu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHAs IPOBOJUMOCTb IOJIyIIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IMOJl, TEPMUCTOPBl M (POTOPE3UCTOPSI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe mM3MepeHHue 3IEKTPOABMKYIIEH Cwibl. KOpOTKOE 3aMbIKaHHE T'aIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIAETCS C Y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOopus, HaOIIOJEHUeE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M HMX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, JJIEKTpUYECKHE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHHUKA.

T'eoepaghus: BaxxHOCTh BO3lyXa, BETPbI, 0ApOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUH C UCIIONIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaoB, B TOM YUCIIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC TPHUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJjie NpOBOAHUKA C TOKOM. KapTuHa JMHUA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBue NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

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

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEeKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHaykTHBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TMOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN SJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOJBHKYIIEH CHIIBI MHAYKIIUHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBJICHUS 2IEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apmMoHHuYeckue
konebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnuecknii MasTHUK. YpaBHEHHUE TapMOHHMYECKUX KoJjiebanui. [IpeBpamienne sHEpruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOaTebHOM KOHType. AHAJIOrMs MEXIYy MEXaHHYECKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCnonb30BaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpoiiCTBA M NPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHue 3aTryxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJCOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocnenoBaTeIbHOM COEAMHEHWH PE3UCTOpa, KaTYIIKM UHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpOMAHUNIHBIE 60TIHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mnpojaonbHble BoONHBL. HWHTepdepeHius u nudpakuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHtanus BekTopoB E, B, V B snexkrpomarHutHON BOiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJIoMJIeHHe, moispu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, Panap, paluONpHEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecst Teno Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBO pe30HaHC.

HaGmioienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuiia TOHKON JuH3bL. [locTpoeHne n3o00pa>keHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEeP(HEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zarus cBeTa.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHME: O4YKH, JIyna, (oTroammapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTKA, OISAPOULI.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpaxkeHne. MoJiesib CBETOBO/1A.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOIIbIO AU (PPAKIIMOHHON PEIIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI cienMAJIbHOM TEOPHUH OTHOCHTEILHOCTH
I'paHnLBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel I1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
DoTodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YypOBHA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CHeKTp ypOBHEH SHEPruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIHEKTpPajJbHbI aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITIBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JI0Ka3bIBAIOLIUE CII0)KHOCTh CTpPOEHMS  sapa. OTtkpbiTHE
pannoaktuBHOCTH. OnbIThl Pesepdopaa nmo onpenenenno cocraBa paaAuoakTUBHOTO M3JIy4EHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BrusHue pagnoakTHBHOCTH HA KUBbIE OpPTaHU3MBI.
OTtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa [eiizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. JleneHue U CUHTES SEp.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
OHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto1bl HAOIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (prznueckoit KapTHHBI MUpA.
TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHME: NO03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3Butus acTpoHoMuu. llpukiiagHoe M MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHH.

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

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
nocie0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE34. (CoBpeMEHHBIE MPEACTABICHUA O
IPOUCXOXACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pas6eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumonennss HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, mianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B 3KOHOMUYECKOH, TEXHOJOTMUECKOW, COLMAIbHOM U
TUYECKOM cdepax JesATEJbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B 00ILEM Psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

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

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHUE, Hay4HbIH (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOJAECIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, OPE/IeNIEHNE TUIOIIAIU MIIOCKUX (Puryp u oobéma te.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBJICHUS B XXUBOM IPUPOJE, NEHUCTBHE pPAJHMALMM HA JKUBBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4YeCKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHANA DJIEKTPOIEperad, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TEJIEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAAMLMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMLMU O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

INPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJIEWCTBOBAaTh C COIMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMHU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKJIIOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYLIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam NpopecCHOHATbHOW JesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTONYMBOIO Pa3BUTH YEIIOBEYECTBA;

paciIupeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKON HampaBI€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTUs HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIH ACSITEIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIbHOCTh, OLEHHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTH
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUs 3a7a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3/IJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOYYEHHBIE B XOJI€ pEHICHUS 3aJauyd Pe3yIbTaThl, KPUTHYECKHU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAaHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONNE AThTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUAOB U (HOPM MpE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHIH;

UCIIOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€3011acHOCTH;



CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3HayeHus: WHGOpPMalMKM U UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMmyHunKkaTHBHBIC YHHBepcaJlbHble YUeOHbIe JeHCTBHUSA:

OCYILECTBIIAThH OOILEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO IEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHyalbHON paboThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS O €€ JOCTHXKEHMIO: COCTaBIIATH IUIAH ACWCTBHUM, pacHpeleNiaTh PO C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE IeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUS Pacu€THBIX M KAa4eCTBEHHBIX 3a/ady, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTUBHI B JESITENHLHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCTIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTATOB ACATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U QpTYMEHTHI JPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B npomiecce qocTrkeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE AEHCTBOBATh NCXO U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOUICHHS C IPYTHMMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NNPEJMETHBIE PE3YJIbTATbBI

K kxoHny o6yuenus B 10 kJiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh HAa MPUMEpPax PoJib U MecTO (U3UKH B (HOPMUPOBAHHHM COBPEMEHHOU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, WHEepIHaIbHasl CHcTeMa OTCuéTa, abCONIOTHO TBEPAOE TEJO, WICATBHBIN Ta3, MOACIH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU peLIeHUuU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BELIeCTBAa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHHE TIO0 OKPY)XHOCTH, WHEpLHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tesl, U3MEHEHHEe 00b&Ma Tesl NpU HarpeBaHUH
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHNE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapamMeTpaMu COCTOSIHMSI ra3a B H30Ipoleccax, 3JeKTpu3alus Ted,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Teja, KHHETHYECKas
SHEprusi, NMOTEHIMalbHAs DSHEPTUs, MeXaHHueckas paboTa, MexaHHYecKas MOIIHOCTb; IMpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH MCIIOJIB3YeMbIX BEJIMYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBICHMS, HCIOJb3Ys
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uxX OOO3HAYCHMS W EIUHUIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M AIEKTPUUYECKUE SIBICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITMUMHBL AJIEKTPUUECKUM 3apsi, JIEKTpUYECKoe IOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMBIX BEIMYUH, UX OO0O03HAUEHUS W EIUHHULBL
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYMHY C JPYTUMH BEJTUUYNHAMM;



aHaATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXAHUYECKOM dHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHIUI
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmmepaTypoil, MepBbIi 3aKOH TEPMOIMHAMHKHU, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKHUX yYCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, Mpu dSToM  (HOpMyIHpOBaThH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOUpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M MCIOJIb30BaTh W3BECTHBIE METOIBI OICHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIUYHMH B BUIE TaOIHI] U TPadUKOB, JAeNaTh BHIBOIBI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYUYEHHOTO 3HAYCHUS (DU3NUECKON BEIIMYUHBI,

pemath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHbIE HMH(OpPMAIOHHBIE
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OpPMAIIHIO;

PUBOJUTH NMPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeXHBIX YU4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHHs 6€30MaCHOCTH MPH 00palleHUH ¢ TPUOOpaMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, JUIS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKpY>Kalolleil cpee;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYallMSX, aJI€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB TPYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh Ha MPUMEpaxX poJib U MecTO (PM3WKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
NeSITeILHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHUHBI MUDA;

YVUUTHIBaTh TPAaHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEUHbII
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUHBbIH MCTOYHUK CBETAa, SJACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacmno3HaBaTh (pU3MYECKHE sBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3MKU: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMAarHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE PaCIIPOCTPAHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAs PaIMOAKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUYECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuwia Ammnepa, cuwia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
KOJIeOATeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C APYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNnbCc (OTOHA, TEPHOJ IMOJIypaclajga, YHEPIrus CBSI3W AaTOMHBIX SjAep, NPH ONMHCAHUH
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TPOLECCH U SIBICHUS, UCHOJB3Ys (U3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENbHOTO W MAPAIIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHMHOTO PacHpOCTpaHEHUsI CBETa, 3aKOHBI OTPAKEHHUsI CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIpPABJICHHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMKCHIBaTh N300pa’keHHe, CO3/IaBaeMOe IIIOCKUM 3€pPKaioM, TOHKOH JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSTOM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT M (JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIHYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] M TpauKOB, MelaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnrofarh mpaBuia O€30MacHOrO TPyAa MPU TPOBEACHHHM HCCIEIOBAHUNA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYIOBaAHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
(Gu3nyeckre 3aKOHbl U IPUHLUIIBI, HA OCHOBE aHaJlN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3NUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHBIE 3aJa4yd: BBICTPAMBATh JIOTUYECKH HEIPOTUBOPEUMBYIO LIEIIOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IPEACTaBlIeHUs Y4eOHOH U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BAaHMs B TIOBCETHEBHON KU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH TP OOpALLEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNObl, palMOHAIbHO pacHpelessiTh OOA3aHHOCTH U  IUJIAHUPOBATh JESATEIBHOCTb B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4yacoB JJIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATENBHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . . https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3nen 4. JIEKTPOINHAMUKA
4.1 DneKTpocTaTHKa 10 bubnnoreka [JOK



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

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

492 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoTbI pecypeb
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosie. DJIeKTpOMarHuTHas 11 1 3 bubmumoreka [IOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa [IOK

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



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

Utoro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ]ﬁ§6J1.1;1/0Te1:ja HOKN £41c97
pS.//m.edsoo0.ru cy/C

Wroro no pazueny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

01 Obobwatomee nosTopeke 4 ﬁﬁﬁ/ﬁeﬁi&%ﬂfﬂcgk
Hroro no pasneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosnes b.b., Corckuii H.H. mox penaknueii
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






