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MNOACHUTEJBHASA 3AIINCKA

[TporpamMa 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  OpraHu3amusx Poccuiickoii ~ denepanuu,
peaTn3yoLX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENIbHOCTHOIO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM PI'OC COO K mIaHUPYEMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4YeHUs (U3UKU HA YPOBHE CpeJHero oOIiero oopa3zoBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwHs.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (GU3MKH — CHCTEMOOOpA3YIOLIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, TOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMU oOmpejaesseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHs] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00yJaromuxcs, B GopMUpoBaHUEe YMEHUIN
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIOXKEH PsJT UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Tteopuidl. Bexymmm B Kypce sBIseTcss (QOpPMHUpOBAHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HMKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpobIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npeanonaraet 3HakOMCTBO C ITMPOKHM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM pPallMOHAIBHOTO IPUPOJIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEeTHEro oOmero o0pa3oBaHUS
SABISIIOTCS  pu3ndeckue Teopud ((HOpMHPOBAHHUE TIPEICTABICHUNW O CTPYKTYpEe MOCTPOCHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, I'PaHULAX MPUMEHMMOCTH TEOPHH, IJI ONUCAHUs €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJSL M OLEHKH, OCYIIECTBISCTCS YYacCTHUKAMH OOpa30BaTEIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYaIlMH IMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOuiero o6pa3oBaHMsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX IMpPEIMETHOro kabuHera (pU3MKU WIH B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE J1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1TabOpaTOpHOro 00OpyIOBaHMS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIAMH U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAayYHOMY HU3YUEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe T[O3HaHUd U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HAaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcsl pelIeHHeM CIEAYIONMX 3a7ad B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAsk MEXaHUKY, MOJICKYISPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CIOCOOOB pELIECHUS pa3IUYHbIX 3aJa4 C SBHO 33JaHHON (PU3NYECKOM
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPELY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUIECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/I1aHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MMPOEKTHO-MUCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha u3yuenue ¢puzuku (6a30BbIii ypOBEHB) Ha YPOBHE CPEAHETO 001IEro 00pa3oBaHus
otBoautcs 136 yacos: B 10 kitacce — 68 yacos (2 yaca B Hezento), B 11 kitacce — 68 gacos (2
gaca B HEJICITIO).

Buabi 1 ¢popMbl 1eITEILHOCTH, MIO3BOJISIOIINE PeaIM30BATH BOCIUTATEIbHbII MOTEeHI[HA
YPOKAa, ¢ Y4¢TOM padoyeil NPOrpaMMbl BOCIIMTAHUS MPEANOJIAraer cjieaywuiee:
-yCTaHOBJICHHE JJOBEPUTEIHHBIX OTHOIICHUN MEKIY YIUTEIEM U €T0 YUCHHUKAMH,
CIOCOOCTBYIONIUX MTO3UTUBHOMY BOCTIPUSITUIO yUalIUMHCS TPeOOBAaHUM U MPOCHO yUUTENs,
NPUBJICUYCHUIO HX BHUMaHU K 00CyKIaeMoii Ha ypoke HHPOPMaIIuH, aKTUBU3AIIH UX
MO3HABATENLHON 1eATeIbHOCTH;

-o0y’XIeHHE MIKOJIHHUKOB COOJIIOIaTh HA YPOKE OOIIENPUHATHIE HOPMBI ITOBEICHUS, TPaBHIIa
OOIIeHHS cO cTapIIUMU (YUUTENSIMU) U CBEPCTHUKAMH (LIIKOJIbHUKAMH ), TPUHIIUITBI Y4eOHOM
JVICIIATUTMHBI U CAMOOPTaHHU3AIHH;

-MpUBJICYCHNE BHUMAHUS IIKOJLHUKOB K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3alus ux padboThl ¢ OJy4yaeMOl Ha YPOKe COI[MAIbHO 3HAaUUMOM HHpOopMaIrei
- UHUIIMAPOBaHUE €€ 00CYKIeHHsI, BEICKa3bIBAaHUS YUALTUMKCS CBOETO MHEHHMS IO €€ TIOBOJY,
BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

-MCII0JIb30BaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH coJiepkaHus yueOHOTro MpeMeTa yepes
JIEMOHCTPAIIHIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TPAYKTAHCKOTO ITOBEICHUS, TPOSBICHUS
4eJI0BEKOIIO0US ¥ TOOPOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB JUIsS YTEHUS,
3a/1a4 I PEIICHUs, TPOOJIEMHBIX CUTYaIMi JIJ1s1 00CYKICHHS B KJ1acce;

-IIPUMEHEHUE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThI yUalIuXCs: MHTEIIEKTYalbHBIX UTP,
CTHUMYJIMPYIOIINAX TTO3HABATEIHHYIO MOTHBAIIMIO IIKOJFHIUKOB; TUIAKTHIECKOTO TeaTpa, TIe
MOJTy4YEHHBIC HA YPOKE 3HAHUSI OOBITPHIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX; JUCKYCCHUH,
KOTOPBIE MAIOT YYAIIUMCsl BO3MOKHOCTBH TIPHOOPECTH OTBIT BeJICHHSI KOHCTPYKTUBHOTO
JTUAJIOTa; TPYMIIIOBOM paOOTHI HIIM PabOTHI B Mapax, KOTOPhIE yUaT MIKOJIFHUKOB KOMaHIHON
paboTe ¥ B3aNMOICHCTBHIO C APYTUMH JETHMU;

-BKJIIOYCHHE B YPOK UTPOBBIX MPOIIEYP, KOTOPBIE TOMOTAIOT MOAIEPKaTh MOTUBAIIMIO IETEH K
MOJIyYEHUIO 3HAHUHN, HAJTQXKMBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KJlacce,
MIOMOTAIOT YCTAHOBJICHUIO JOOPOKENIATENbHOM aTMOCc(hephbl BO BpeMs YPOKa;

-opranuzanus megdcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUALUXCS HAJl UX
HEYCIEBAIOIIMMHU OJTHOKIIACCHUKAMH, JAFOIIETO IIKOJILHUKAM COIIHATLHO 3HAYUMBIH OIBIT
COTPYJIHUYECTBA U B3aUMHON TOMOIIIH;

-MHUIIMAPOBAHKE U TIOIICPKKA UCCIIEOBATEIBLCKOM NeATEIHhHOCTH IMKOJHLHIUKOB B PaMKaxX
peann3aluyi UMU UHIMBUYaIbHBIX U TPYNIIOBBIX HCCIEA0BATENbCKUX MPOEKTOB, YTO 1aCT



MIKOJBHUKAM BO3MO>KHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHHUSI TEOPETHIECKOM
npo0IeMbl, HaBBIK 0()OPMIICHHSI COOCTBEHHBIX UEH, HABBIK YBAXKUTEILHOTO OTHOIICHUS K
qy)KUM HJIesiM, 0(pOPMIIEHHBIM B paboTax APYrUX MCCIIE0BATENEH, HABBIK ITyOIHMYHOTO
BBICTYIUICHHS TIepe]] ayIUTOpHEH, apryMEHTHPOBAHHS U OTCTAaMBAHUSI CBOCH TOUKHU 3PEHHUSL.

- peleHre BOPOCOB IIKOJIbHON KU3HH, COACHCTBYET pealln3allii MHUIIUATUB 00yYaroIuXcs
BO BHEYUEOHOM /IATEILHOCTH, YYAaCTBYET B PEIICHUN KOH(IIMKTHBIX BOIIPOCOB.

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUIECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 NO3HAHUA
®usuka — Hayka o npupoze. Hayynele MeTonbl IMO3HaHUSA OKpy)Karomero mupa. Pois
SKCHEPUMEHTA U TEOPUH B IIPOLECCe TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ou3ndeckne
3aKOHBI ¥ TeOpUH. [ 'paHUIIBl TPUMEHMMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSIL.
Ponp u mecto ¢u3uku B (HOpMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu

AmnanoroBrle u I_[I/I(l)pOBHe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBKOTCPHBIC NATYHUKHU.

Paszngen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpenHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CilokeHUe NepeMenieHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEHHOE IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMENIEHUSI MaTEPUAIIbHON TOYKN OT BPEMEHH.

CBobosHoe nmajzieHne. Y ckopeHre cBOOOIHOTO Ma/IeHHs.

KpuBonuneliHoe nBwxeHue. JIBH>KeHME MATEpUAIBHOM TOYKM 1O OKPYKHOCTH C
MIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopamieHus. LleHTpocTpeMUTeNn HOE YCKOPEHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE MTEpEIadH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XAPAKTEPUCTHK JBUKECHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpOIeHHOTro MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pu ABM>KEHNUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3y4eHne HEpaBHOMEPHOI'O ABUKEHHUSI C LIENBIO OIIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIGHMSI  MEXIYy — MYTSAMHM,  [POHJACHHBIMM  TEJIOM  3a
IIOCJIEZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU DPABHOYCKOPEHHOM JIBUKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOcTH ["anunes. [lepBoil 3akoH HeroToHa. HepunanbHble CUCTEMBI
OTCUETA.

Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akon HerooTona st
MaTepHaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuia cOnpoTHUBICHUS
P JABUKEHUH TeJla B dKUJKOCTH WM rase.

[ToctynarensHO€E 1 BpalllaTelbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauieHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO TeIA.

TexHuueckue yCTpONCTBa W NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEIl.

Bropoii 3akon HeroToHa.

W3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycl0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKH (T€a), CACTEMBI MaTepUAIbHBIX TOUYEK. MIMIynbe cuibl u
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBHKEHUE.

PaGora cuibl. MOIIHOCTH CHITBL.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKH. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHONW MPYKUHBIL.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U OBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIEpP, IMPYKUHHBIN
MIACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE JBIKCHUE.

[Tepexo mOTEHITMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne abOCONIOTHO HEYNMPYroro yjaapa ¢ TOMOIIBI0 JBYX OJWHAKOBBIX HHUTSIHBIX
MAasiTHUKOB.

UccnenoBanue cBsizm pabOThl CHUJIBI C M3MEHEHHEM MEXaHWYECKOW HSHEPruM Teia Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO KIYyTa.

Paznen 3. MoJgekyasipHasi Gu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBwxkenume. Juddysms. Xapaktep ABMKCHHS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonumdecTBo BemiecTsa.
[locTostnHas ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ujeanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KensBunHa. ['a3oBble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME IJUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita lltepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Onpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAaTe Ha OCHOBE HU3MEpPEHHH O0BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmnyecTBo TEmOTHl U pabota. BHYTpeHHssI SHEprus 0THOATOMHOTO
U7eanbHOro raza. Buasl Terionepenadn: TeIIONPOBOAHOCT, KOHBEKIUS, U3TydeHUE. Y NeJbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI IPH TeIUIoNepeaaye.

[Tonsitue 00 ammabatHOM mporecce. IlepBeiii 3akoH TepmomuHaMuKH. [IpumeHeHUE
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTuMOCTh IPOIIeCCOB B IPUPO/IL.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBHS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBbIX MamwuHaxX. KoaddunueHT monesnoro nerictBus terioBor MamuHbl. [{ukn Kapho u
ero Ko3((HUIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUTaTElb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOTUIHHHUK, KOHIUIIUOHED.

Jlemoncmpayuu



V3MeHeHre BHYTPEHHEH HSHEPruu Tejla MPU COBEPIICHUHM pPAOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHue BHYyTpeHHEH sHepruu (TemrepaTyphl) Tella Ipu TeIuionepeaade.

OnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoovt

[TapooOpa3zoBanne u koHjeHcauus. HMcmapenne u  kuneHue. AOconOTHasS U
OTHOCHUTEIIbHAS BIAKHOCTHh BO3/yXa. HackImeHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnmuueckue u amopdHbie Tejaa. AHU30TPONUS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuanbl. [lnaBieHue M KpucTauM3anus. Y AenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckne yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP M IICUXPOMETD,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYYCHHUA COBPCMCHHBIX MaTCcpHraioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3/TyXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onektpuueckoe mone. Hanpsok€HHocTh snekTpuueckoro mnosd. [IpuHmun cyneprno3unuu
AIIEKTPUYECKUX MTOJIEN. JIMHNN HANPSKEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennwman. PasHocTe  moOTeHIMAOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas NIpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUUYECKas 3aIUTa.

JIM3IIEKTPUKH B JIEKTPOCTaTUYECKOM IIOJIE.



3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAW ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGota snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJIHOM (3aMKHYTOM) AniekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIeKTpUUYECKH TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
JUCCOIUAIUS. DIEKTPOJIU3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, DJJEKTPOHArpeBaTelIbHbIE MPHUOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOpbI, TEPMOMETP COMPOTUBJICHMS, BAKYYMHBIH THOM, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHoe COeIMHEHUE MPOBOJHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne  SIEKTPOABIDKYIIEH CHJIBI  HCTOYHHWKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6nronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCymIeCTBISETCS C Y4ETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTWH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHBIM (akT, Tumore3a, (Gu3MYecKas BEJIWYWHA, 3aKOH, TEOpwsi, HaOIIOJICHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.



Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKOus, mapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIMH HA OCH
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEIIO00OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH M Tra30B, BJIEKTPHUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBaHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBHKEHUHN C HCIOIb30BAaHHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOMI
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TIOJYYSHHUS] COBPEMEHHBIX MAaTepUajoB, B TOM YHCIIE
HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DIICKTPOHATPEBATEIbHBIC IMPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KITACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. Mar’muTtHoe IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pUHIMI Cyneprio3uiy MarHUTHBIX 1MoJei. JINHMYM MarHUTHOU
uHAyKIMK. KapTiHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa JAMHMA MHIYKIUU MarHUTHOTO MOJIs
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYHIIKA C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTpOMAarHUTHOW MHAYKUMHU. [lOTOK BeKTOpa MarHMTHOM WHIYKLUH.
DIIEKTPOABMKYIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYIIAS CHUJa WHAYKIUU B IPOBOJIHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUraTelNb, YCKOPUTEHU 3JIEMEHTAPHBIX YacTUILl, MHAYKLINOHHAS MEYb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[enictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.



IIpaBuno Jlenna.

3aBUMCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHre MarHUTHOT'O T0JIS1 KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUSA NOCTOSHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sABJICHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pasznea 5. Kosie0anus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kojebanusa. [apmonuueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
Marematuyeckuii MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuii. [IpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebartenbupiit  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHWYeCKHMHU W O3JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroMKX KojeOaHUAX. BbIHYX/I€HHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemenHbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOIEHUE BIEKTPUUYECKOM HSHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTposHepruu. KynbTypa wucnoiab3oBaHUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMerpoB KojeOaTeabHONU CUCTEMBI (MIPYKUHHBIM MIIM MaTeMaTHUeCKUI
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHuil.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

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

Mopnens IMHUY 3IIEKTPOIIEpEadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH NEpHOJia MAIbIX KOJleOaHUl Ipy3a Ha HUTU OT AJTUHBI HUTU U
Macchl Tpy3a.

HccnenoBaHue IEpEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31€KmpoMacHUMHbIE 60JIHbL

MexaHndeckue BOJHBI, yCI0BUs pacnupoctpaneHus. [lepuoa. CkopocTh pacrpocTpaHEeHUs
U JMHa BojHBL. [lomepeuHble W TMpOAOIbHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.



DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHUS HM3Jy4EHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbI.

TexHu4eckue yCTpOWCTBAa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIBTPa3BYKOBas JIMarHOCTUKA B TEXHUKE W MEIULMHE, pajap, PaJAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepEpPCHITHSL.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OJTHOPOJAHOMN cpefie.
JIyu cBera. ToueuHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIIOCKOM
3epKale.

[Ipenomnenune cBera. 3akOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparonue W pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
OnTHYECKas CHiia TOHKOW JUH3BL. [locTpoeHne n300pakeHUil B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl NpPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBass omnrtuka. WuTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(]A3ZHBIX
KOTEPEHTHBIX NCTOYHUKOB.

Hudpakmus cBera. [udpakinuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHHE: OuYKH, Jyna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
pemeETKa, TOISTPOUSI.

Jlemoncmpayuu

[IpamonuHetHOE pacHpOCTpaHEHUE, OTPAXKEHHE U TperaomiieHue cBeta. OnTtudeckue
puOOpHIL.

[TonHoE BHyTpeHHEe oTpaxkeHre. Moiesib CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mogenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Hab6nronenue audpakuuu cBera.



HabGmronenue aucrnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne noka3aress IpeIoMICHHUS CTEKJIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeUAJIBHON TEOPHH OTHOCHUTEILHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCHYECKOW MEXaHMKH. [locTynaTel crenuaibHOW TEOPUH
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJIYJISI CKOPOCTM CBe€Ta B BakKyyme, MPUHIUII
OTHOCHUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILICHUE JTHHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b MacChl C YHEPTUEH U UMITYILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmol K6aHmMOB0I ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHepruu GOTOHA C €ro0 YaCTOTON. DHEPTUs U UMITYIIbC
doToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3akoHBI
dbotorddekra. YpaBuenue DitHmreitna s potodpdexra. «KpacHas rpanuia» dportodrddexra.

JlaBnenue cera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHuuyeckue YCTpONCTBA M MpaKTHUECKOe NpuUMeHeHHe: (oTodnemMeHT, (OTOAATUHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 eKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO PoTodPdeKTa.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mMonenb atoMa. [loctynater bopa. M3nyuenue u mormnomieHne GOTOHOB MU MEPEXOe aroma C
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYeHHE.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3TyYSHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenue nuHEHYaTOrO CriekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOCHHUS  sijpa. OTtkpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno coctaBa paauoakTUBHOIO U3JIyUEHUSI.
CsaoticTBa anb(da-, 6era-, raMma-u3IydeHus. BiusHue paguoakTHBHOCTH HA KUBBIC OpPTraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siiapa I'eitzenOepra—lBaneHKoO.
3apsin saapa. MaccoBoe yucio siapa. M30Torsbl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnydeHue. 3aKoH
paZoaKTUBHOIO pacaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SI€Ep.

Snepubiii  peaktop. TepmosnmepHbii cuHTe3. [IpoOiemMbl M TEPCIEKTUBBI  SIECPHOM
SHEPreTUKHU. DKOJOTUYECKUE ACTIEKTHI SJIEPHON SHEPTETUKHU.

OnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoapl HaOMIOEHUS U PETUCTPAIIUHU DJIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHu4ecKkue yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHE: J03UMETp, kamepa Buibcona,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TurK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusm).

Pa3zgea 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3MKHU

Ortanbl pa3BUTUsS acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
aCTPOHOMHH.

Bun 3Bé€3aHoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. ConneuyHass axkTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM TOCJE0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCIIE0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUS O
MPOUCX 0K ACHUH U 3BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
ranakTuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sIpaxX TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
Bonsuioro B3peiBa. PennkroBoe nznydeHue.

MacmtaOHas cTpykrypa Beenennoil. MetaranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICIICHUs MTOJIOKEHHUSI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee moBTOpPEeHNE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ITHUYECKOW cdepax AeATEIBHOCTH YEJIOBEKa, pPOJIb M MECTO (PU3MKM U aCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PU3HUECKOW Teopur B (OPMHPOBAHUU
MIPEACTABICHHUH O (PU3NYECKON KapTHHE MHUPA, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H



Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTcs ¢ Y4ETOM
COJICPIKATENIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OHWOJIOTMH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnovle nonsimusi, CBSA3aHHBIC C W3YYCHHEM METOIOB HAyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOJACHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHICHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC AJIEMEHTAPHBIX (DYHKIUH,
MPHU3HAKHY T10,I00UST TPEYTOJIbHUKOB, ONPE/ISIICHHE TUIOIIA/IN TUIOCKUX (GUryp U 00bEMa Tel.

buonocus: >MEKTpUYECKUE SIBICHUS B KUBOW MPHPOJE, KOJICOATENbHBIC JBIMIKCHUS B
JKUBOM TIPHUPOJIC, ONTHYCCKUE SBJICHUS B JKUBOH IPHPOJE, NCHCTBUE paauallii Ha >KHBBIC
OpTaHU3MBI.

Xumusi: CTPOGHHE aTOMOB W MOJICKYJ, KPHCTAIMYECKash CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

l'eocpaghus: MarHuTHBIE TONIOCa 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, TIPEJCKA3aHNE 3eMIICTPSCCHUH.

Texnonoeus: TMHUM 3JICKTPOIIEpPEiad, TeHEPaToOp IMEPEMEHHOr0 TOKa, 3JCKTPOJIBUrATEIb,
WHAYKIIMOHHAS T1€4Yb, panap, pPaJuoNpuEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-mneus,
IPOCKIIMOHHBIN arapat, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenue ydeOHoro mpeamera «®duszuka» Ha ypoBHE CpeaHEro oO0IIero oOpa3oBaHU
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06pa3OBaT€J'II>HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mpeamera «@Du3nka» AOHKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIECTBa,
paCIIMpPEHNE KU3HEHHOTO ONBITA U OIbITa JAEITEIBHOCTH B IPOLECCE Pealn3ali OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENBHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydalomlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOT0 OOIIECTBa;

NPUHATHE TPAJAULMOHHBIX OOIIEUENIOBEUECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIESTENBHOCTh B HMHTEpEcax TIpa)KJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allky;

YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAIBHBIMM HWHCTUTYTAMM B COOTBETCTBUH C HX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(hOpMUPOBAHHOCTh POCCUICKOM TPaKIaHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA,

LIECHHOCTHOE OTHOLIEHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUAM POCCHUUCKUX
Y4EHBIX B 007aCTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:



c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEGHHOCTH, B TOM YHCJIE B ICITEILHOCTH yUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHMBOIO OYAYyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUA:

JCTETHYECKOE OTHOLICHUE K MUPY, BKJIFOYAs 3CTETUKY HAYYHOI'O TBOPYECTBA, IMPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepaM TpodeCCHOHATBLHOU JEATENIbHOCTH, B TOM YHCIIC
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIcH
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

c(hOPMUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATHLHOTO XapakTepa
9KOJIOTHYECKHX TPO0JIeM;

IUIAHUPOBAHUE W OCYLIECTBICHUE JEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eNiel YCTOHYHMBOTO pPa3BUTHS YEIIOBEUCCTRA,

pacIIMpeHue OIbITa JICATCIPHOCTH OSKOJOTHMYECKONH HANpaBIICHHOCTH HAa OCHOBE
HUMEIOIIUXCS 3HAHUM 110 (PHU3HKeE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATeIbHOCTH, TOTOBHOCTh B IMPOIECCe U3YUCHHs (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIIbCKYIO JISATEIIBHOCTh HHINBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJorn4eckne 1eMCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh UENN IEITEIbHOCTH, 33/1aBaTh MapaMETPbl U KPUTEPUHU UX TOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;

pa3pabaThIBaTh IUJIaH PEUICHUS MPOOIEMBI C yUETOM aHAIN3a UMEIOIINXCS MaTePHATbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JAESATEIbHOCTb, OIIEHWBATh COOTBETCTBHE PE3YJbTATOB IIEIISIM,
OLIEHUBATh PUCKU MTOCIEACTBUM NEATEIBHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH PaOOTy B YCIOBHUSX PEAITHHOT0, BHUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBITINICHUE TTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble nccienoBarebcKHue 1edCTBHA.

BIIAJICTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBHIMU TOHATHSAMH M METOAaMHU (U3UIECKOM
HAYKU;

BIIQJICTh HABBIKAMH YYEOHO-MCCIIEOBATEIILCKON M TPOSKTHOM JIEATEILHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/OB PEIICHHS 3aa9
(U3UYECKOTO CoMep KaHusl, TPUMEHEHHUIO PA3INYHBIX METO/I0B ITO3HAHHS;

BJIAJICTh BUJAAMU JICSITEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUS, €r0 WHTEPIPETaLNH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYallUsX, B TOM 4YHCJE TPH
CO3/1aHUH YUEOHBIX POEKTOB B 00JIaCTH (PU3MKH;



BBISBIISAT TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3a7adyy, BBIIBUTATh
rUNoTe3y e€ pelleHHs, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOM NEATENBHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Padora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMH MOJY4YEeHUs MH(OpMALMM (PU3UUECKOTO COIACpKAHUSA U3 UCTOYHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBIATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM IpEJICTABICHMUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIOJIb30BaTh CPEACTBa MH(OPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHM3alMOHHBIX 3a/ad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PeCypcocOepekeH s, IPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COAEP)KAaHUS B pa3IMuyHBIX (opMmMaTax C yd&ToM
Ha3HayeHus: WHGPOpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
NpEe/CTaBICHUS U BU3yalIU3alllu.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

OCYIIECTBIIATH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

[IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBHSI N0 €€ JTOCTHIKEHHUIO: COCTABJIATH IIAH JEHCTBHM, pPACIpPENENsITh PO C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 Y4aCTHHKA KOMaHbl B OOLIUHN pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE NIPOEKTHI, OLIEHUBATh WJEHU C IMO3ULUU HOBH3HBI, OPUTMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh ITO3UTHBHOE CTPATETMYECKOE IOBEJACHUE B PA3JIMYHBIX CHTYalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISATH IMO3HABATEIbHYIO ACATEIbHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIIIOJIHEHUSI PAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;



pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JieNiaTh OCO3HaHHBIA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIieHue;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO OHPYAUIHUA B O0NACTH (U3HKH,
MIOCTOSIHHO TTOBBIIIATH CBOH 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JIaBaTh OILCHKY HOBBIM CHUTYallMsIM, BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YIbTATOB IIEIISM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pE(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JNCHCTBUI
N MBICJIMTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

UCTIOJIB30BaTh MPUEMBI PEIICKCUU JIJTSl OIICHKH CUTYAIlHH, BRIOOpPA BEPHOTO PEIICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHHUMATDL PCHICHUS 110 UX CHUIKCHUIO,

NPUHUMATh MOTUBBI U @PI'YMEHTHI JJPYTUX MPH aHAJU3E PE3yJIbTATOB JICATEIbHOCTH;

IMPpUHHUMATDH 06651, ITIOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U aPI'YMEHTHI JJPYTUX [P aHAJU3E PE3yJIbTAaTOB JICATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B niporiecce OCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS TPOTPAMMBI 110 (PU3UKE JIJIS
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMPOBAHUS, BKITIOYAFOTIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K OSMOIMOHATHHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OBITH OTKPLITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTHKCHHUIO IeNId MU YCIexy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[CflCTBOBElTI) HUCXO0Os N3 CBOUX BO3MO)KHOCTCI\/'I;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHHUE APYTHUX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUHA O6HI€HI/I$[, CIIOCOOHOCTH K COYYBCTBHIO U COMCPCIKNBAHUTO,

COLIMATIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JESATENHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS HW3YYEHHBIX (PU3NYECKUX MOJeNel: MarephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIA AJIEKTPUUYECKUN 3apsii IPHU pelIeHUun
du3nUeckux 3anay;

pacnio3HaBaTh (U3MYECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPAMOJIMHEHHOE ABW)KEHHE, CBOOOAHOE MaJeHHE Te,
IBUKEHHE 10 OKPYXXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUE 00bEMa Tell NMpHU HarpeBaHUU
(oxJ1aXxIeHNN), TEIJIOBOE PAaBHOBECHE, NCIIAPEHNE, KOHIEH AL, IIaBJICHUE, KpUCTAIIIM3a1us,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHNUE IABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM



cocyzie, CBs3b MEXKIYy IMapamMeTpaMHl COCTOSIHHSI ra3a B HM30MIpoIeccax, JJIEKTPU3alus Tell,
B3aMMOJICIICTBHE 3aps/I0B;

OMHCHIBATh MEXAHMUYECKOE JIBIIKCHUE, UCTONB3Ys (PU3MYecKre BEIWYMHBI: KOOPIWHATA,
myTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Teja, KHHETHYecKas
DHEprusi, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU
ONKMCAHUU TPABWIBHO TPAKTOBaTh (DU3MUECKUNA CMBICI HCIOJIB3YEMBIX BEIUYHMH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C IpYTUMU BEIUYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOJB3Ys
dbusznyeckue BEIMYMHBI: JaBIIEHUE Tas3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas HHEeprus
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHas CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3YEMbIX BEJTHYMH,
uX O00O03HAYeHHWS U EAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JNaHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YS (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IMOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, Pa3HOCTh IMOTEHIMAOB; IPU ONUCAHHHM IPABHIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIAMHHIIG;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHI M SIBJICHUS, UCTONB3YyS (U3MUYSCKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IIPUHITUT CYTIEPITO3UIINN CHJI, TIPUHITUTT
paBHOIPABHUsI MHEPLUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW DHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOMIOTHOW TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
JIEKTPUIECKOTO 3apsja, 3akoH KyloHa, TpW 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B IIOBCEAHEBHON JKU3HU;

BBITIOJTHATH JKCIIEPUMEHTHI TI0 HWCCIICJJOBAHUIO (DH3UYECKUX SBICHUH W TIPOIECCOB C
UCIIONB30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpeHWil, TMpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIIATh TIPSIMBIE W KOCBEHHBIC H3MEPEHHS (HU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBl OIIEHKHU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMUYMHAMU C HCIOIH30BAHHEM
NPSIMBIX  U3MEPCHH, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIUYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUNH B paMKax
y4eOHOrO0 OJKCIIEPUMEHTa, yUeOHO-UCCIICIOBATEIbCKOH UM MPOCKTHOW  JEATEBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemate pacu€THbIe 3aJayd C SBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI M MIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBUS 3314l BHIOMPATh (PUINIECKYIO
MOJIeIb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXoIuWMble s e€ peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOIyYEHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,

pelaTh KayecTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTMUECKH HEMPOTHUBOPEUHBYIO ILIETIOUKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,



UCTIONB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMU U IPEACTaBlIeHUs Y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIL;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALIEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, AT
COXpPaHEHHS 3I0POBbsI U COOIIOZICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpYIIIE C BBHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAHAAPTHBIX CUTYyallUsX, aJleKBaTHO OLEHMBATH BKJAJ KaXJIOr0 W3 YYaCTHUKOB TPYIIbI B
peleHe paccMaTpuBaeMol poOIeMBbI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
JJIEKTPUUECKUI 3apsl], Jy4 CBeTa, TOYEYHBIM HCTOYHMK CBETa, sJepHas MOJEIb aroma,
HYKJIOHHAs! MOZIETTb ATOMHOTO sIJIpa MPH PEeIICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MMPOBOJUMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEWCTBUS TOKa, B3aUMOJECWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHas
WHIYKIMS, JCHCTBHE MAarHUTHOTO TMOJISi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npejromiieHue, uHTepdepeHnus, Iudpaknus W TOJSApU3anus CBeTa, IHCIEPCUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHASI PAIMOAKTUBHOCTB;

OIKCBIBATh M3YYEHHBIE CBOICTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTONB3Yys (U3UYECKHUE BETUYMHBL: HIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh TIOTEHIIMAIOB, SJICKTPOIBIKYIIIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIK{, SHEPTHs AJIEKTPHYECKOTO0 M MAarHWTHOTO TIOJEW, MEepPHOJ W 4YacToTa KoyieOaHWd B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApPMOHUYECKUX DJIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pACCTOSIHME W OINTHYECKas CWJIa JIMH3BI, MPH OMHCAHWU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEJTHUYNHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIC SIBICHUS W IPOLIECCHI, HCHONb3YysA (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIynbc (OTOHA, MEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, NpPU ONMHCAHUHU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICH WCIIOJIB3YEMbIX BEIMYHMH, WX OOO3HAUCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAYEHUE (PU3MUECKON BETUYMHBI;

aHaAM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3aKkoH OMa, 3aKOHBI IOCJIEAOBAaTEILHOTO M MapauIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
HOPSAMOJIMHEHMHOTO PACHpPOCTPAaHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(dderra, 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH
COXPaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS JJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs



MaccoBOI'0 4YMcia, MOCTylaThl bopa, 3aKOH PaJuOAaKTUBHOIO pacmnazna, IpU ITOM pPa3iInyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPa)KEHUE W YCIIOBHs (TPAHULIBL,
00jacTi) IpUMEHUMOCTH;

OIPEACIIATh HAIPAaBJICHUE BEKTOPA MHIYKLUUU MAarHUTHOTO IIOJS IIPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MYECKUX SBICHHUH U TPOIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOupaThb YCTAHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIIAATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHsS (U3UYECKUX BEIWYHMH, MPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IIpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJIYYEHHON 3aBUCUMOCTU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIICJOBAHNS,

cobuoiaTh IpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-MCCIENOBAaTEIbCKOM UM  IMPOEKTHOM JAEATEIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOIo 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpMYJIbl, HEOOXOIHMMBbIE s €€ peleHus,
POBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUYEeCKON BEIMUHHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ Oopoi Ha U3y4eHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHMUS;

UCIONBb30BaTh TNPU pPELIEHUMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(OpMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHS UX 0€30M1acCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPONHCTBAMH, IS
COXPaHEHMsI 3I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO ITOBEIEHUS B OKPYXKAIOLIEH cpefe;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
IpyNObl, palMOHAIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIEKBaTHO OLICHMBATh BKJIAJ KaXKIAOrO M3 YYaCTHUKOB IPYMIbI B
pellIeHne paccMaTpuBaeMOoil IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

KosanyecTBo 4yacoB DJIEKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l S——— Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06pa30BATETBHbIC
padoThI padoThI pecypcb
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
bubnunoreka LIOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 0 hitps://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Paznea 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewaritka > 0 0 https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 Alunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Htoro o pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubmuorexka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OcHoBbI TepMOZHHAMHKH 10 . 0 https://m.edsoo.ru/7f41bf72
33 ArperartHble cocTosiHMs BelecTBa. da3oBbie 5 0 0 bubmmoreka HOK
' MePEeXO0/Ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJANHAMUKA
bubmmoreka [IOK
41 DeKTpOCTaTHKA 10 0 . https://m.edsoo.ru/7f41bf72
4.2 ITocTosIHHBIN 31eKTpUUECKU TOK. TOKHU B 12 1 0 bubmuoteka [IOK
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‘ Pa3IMYHBIX Cp€aax

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

Hroro no pazueny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/l S——— Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0Gpa3oBaTETbHbIC
padoThI padoThI pecypes
Paznea 1. JIEKTPOJAMHAMUKA
11 MarnuTtHOe nojue. I1eKTPOMAarHuTHAs 11 1 3 bubnnoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 0 1 bubnnorexa [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.2 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJTHBI 5) 1 0 hitps://m.edsoo.ru/7f41¢97¢
bu6nmoreka [JOK
23 Onika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIHIEITMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
31 OCHOBBI CTICIIUATBHOM TEOPHH 4 1 bubnuoteka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEMEHTHI KBAaHTOBOW OTITHKHU 6 0 0 https://m.edsoo.ru/7f41¢97¢
4.2 CrpoeHnue atoma 4 0 0 bubmorexa LHOK

https://m.edsoo.ru/7f41c97c
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4.3

ATOMHOE SApO

Hroro no pazneny

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5
15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pa3znen 6. OBOBIHIAIOIIEE NIOBTOPEHUE
bubnuorexa [JOK
6.1 Oobmaromee nosTopenue 4 https://m.edsi.ru/7f4lc97c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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