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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHONM Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
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 (OPMHPOBAHHE 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 OI'OC COO Kk mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METarpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIC, MeETallpelIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

e [IJIJaHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca (U3MKHU Ha 0a30BOM YpPOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cosiepkanne yueoHoro npeamera «Pusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (U3UKH — 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 OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJYYEHHUS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. U3ydeHune Gu3nK BHOCHUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS TIPU BBHITOJTHEHUH UMU YUEOHBIX HCCIIEIOBAHUM.

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

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKH 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 Teopwil. Beaymum B Kypce sBisercs (OpMHpPOBAaHUE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHuuata GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHMMHU ITPOoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUHN U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
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 MPUPOZE, 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 ydacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH M TIOCTAaHOBKY OIIBITOB IO IPOBEPKE
MPEIOKEHHBIX 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 HpPaKTHKO-
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
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.
JleMoHCTpaniioHHOe 000py/I0BaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
OSMIOUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBAaHMS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e hopMupoBaHWE WHTEpeca M CTPEMJICHHS OOYYaloONIMXCS K HAaydYHOMY H3YYCHHUIO
TPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAyyHOM METO/A€ TO3HaHUS U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

¢ hopMupoBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3ylibTaTa M3y4eHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e hopMupoBaHHe YMEHUH OOBSICHATH SBICHHUS C UCTOJIH30BAHWEM (PU3UYCCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeIbCTB;

e hopMupOBaHHE TMPEICTABICHUH O POIM (U3UKHU IS PAa3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHUH.

Jloctumxkenune 3TUX Iieliell oOecriedrBaeTcsl pelIeHHEeM CIEAYIOUMX 3aJad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



® [IPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOmHUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e popMHupoBaHHME yMEHUH TNPUMEHSATH TEOPETHYECKHE 3HAHUS [UId OODBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUs Pa3IUYHbIX 3a/1a4 C SIBHO 3aJlaHHON (pr3nueckoil MoIenblo,
3aJa4, TOJpa3yMEBAIONIMX CaMOCTOSITENIbHOE co37aHue (U3MYECKOH MOJEINH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e MOHMMaHHe (U3MUYECKUX OCHOB U MPHUHIIMIIOB JEUCTBUS TEXHUYECKHUX YCTPOHCTB H
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPELY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA W TPOBEACHUS (DU3MUECKHX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HWH(pOpMAaIuM,  ONpeleeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUH MPOEKTHO-HCCIEI0BATEIBCKON, TBOPUYECKOM
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero 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 1no Gusnke nepeyeHsb J1abopaTOPHbIX U MIPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBIOOp MpoOBeleHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

YUYET PABOYEM ITPOTPAMMBI BOCITUTAHUSI

Peanuzanus BOCIUTATENbHOTO MOTEHLHMANA YPOKOB (U3UKU (YPOUHOH [eATeNbHOCTH,
ayIUTOPHBIX 3aHATUH B pamMKax MAaKCUMaJlbHO JIOMYCTUMOW  yuyeOHOW  Harpysku)
IIPEelyCMaTPUBAET:

MaKCHMaJbHOE HCIIOJIb30BAHUE BOCIUTATENbHBIX BO3MOXHOCTEH COJEp)KaHUs y4eOHOro
Kypca Juis (OpMHUpOBaHMS y OOYyYarOIIMXCS POCCHUMCKMX TPaJUIMOHHBIX JIYXOBHO-
HPABCTBEHHBIX M COLMOKYJIbTYPHBIX LEHHOCTEH, POCCHIICKOrO HCTOPHUYECKOrO CO3HAHHUS Ha
OCHOBE HCTOPHUYECKOIO TMPOCBEIICHUS; I0A00p COOTBETCTBYIOILEIO COJAEPKAHUS YpPOKOB,
3a/laHui, BCHOMOTaTeIbHBIX MaTEPHAIIOB, MPOOJIEMHBIX CUTYaLUH 151 00CYKIEHUH;

YU€T LIEJEBBIX OPUEHTHUPOB PE3YyJbTAaTOB BOCIIMTAHUS B OMNPEIECIICHUU BOCHUTATENIBHBIX
3a/71a4 YPOKOB, 3aHATHIA;

BKJIIOUEHUE YUYUTEISIMM B KOHCIIEKTHl (TEXHOJIOIMUYECKHE KapTbl) YPOKOB TEMAaTHKU B
COOTBETCTBUU C KaJIEHJAPHBIM IJIAHOM BOCIIUTATEIbHONU pabOThI;

BBIOOp METOJI0B, METOJUK, TEXHOJIOTUH, OKa3bIBAIOIIMX BOCHHUTATEIbHOE BO3JCHCTBHE HA
JUYHOCTh B COOTBETCTBUU C BOCHUTATEIBHBIM HJEAJIOM, LENbI0 M 3aJjauaMd BOCIMTAHUSA,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIIHUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIIUTAHUSA B
y4eOHOM JeSTENHHOCTH,

NpUBJIeUYECHHE BHUMAHUs OOYYaIOUIMXCS K IIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha YpOKax
NpEeIMETOB, SIBICHUN W COOBITUH, WHULIMUPOBAHUE OOCYXJACHUH, BBICKA3bIBAHUNM CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSM,
JIUam;

NpUMEHEHHE HMHTEPAKTUBHBIX (GopM  ydeOHOH paboThl -  HMHTEIICKTYAJIbHBIX,
CTUMYJIHMPYIOUIMX ITO3HABaTCIIBHYI0 MOTHBALIMIO, WMIPOBBIX METOIWK, IUCKYCCHH, AAFOIIHAX
BO3MOXXHOCTh IPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOra; TPYMIIOBOW pPabOTHI,
KOTOpas YYWUT CTPOMTH OTHOLIEHUS M JEHCTBOBaTb B KOMAHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHYECKOIO MBILUICHHUS;

noOyXJAeHHEe O0O0yJarmuxcs CcoOJf01aTh HOPMBI TOBEICHMs, MpaBuUjia OOIICHHUS CO



CBEpCTHHKAMHM M TIEearorM4ecKMMU pabOTHHKAMH, COOTBETCTBYIOIIME YKIJIQAY IIKOJIBI,
YCTAQHOBJICHHE U MOAJIEPKKY JOOPOKENaTeIbHON aTMoc(epsl;

OpraHu3allMI0 HACTAaBHUYECTBA MOTHMBUPOBAHHBIX U 3PYJHPOBAHHBIX OOYYAIOIIUXCS HAM
HEYCIEBAIOIMMHI  OJHOKJIACCHUKaMM, B TOM 4HClIe ¢ OCOObIMH 0Opa30BaTelbHBIMU
NOTPEOHOCTSAMH, JAIOWIEr0 OOYYaIONIMMCS COLUAIBHO 3HAYMMBIA ONBIT COTPYAHUYECTBA U
B3aMMHON IIOMOILY;

UHUIMMPOBAHUE U MOJACPKKY HCCIEIOBATEIBCKONH JESATEIbHOCTH O0YyJaroImuxcs,
IUIAHUPOBAaHUE U BBIIOJHEHWE  WHAMBUAYAJIBHBIX U IPYNIOBBIX IPOEKTOB BOCIUTATEIbHON
HaIpPaBJIEHHOCTH.

ILTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUA VYYEBHOI'O IHPEIMETA
«PU3UKA» (BA30BbIN YPOBEHD)

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypoBHE CpeaHero o0mero odpazoBaHUs
(O6a30BBIA  YpPOBEHB) JIOJDKHO  OOCCHEYHUTHh  JOCTHIXKEHUE  CICAYIOIIUX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIC Pe3yJabTaThl OCBOCHUS y4eOHOTo mpenmera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPCHHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
paclIMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IMPOIECCE PEATU3allud OCHOBHBIX
HaIpPaBIIEHUN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WUIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WI€HA POCCHICKOTO OOIIECTRA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JNIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3AINH;

YMEHHE B3aUMOJICWCTBOBATh C COIIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHUSIM POCCHUCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEJICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAITUIO M IIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIGHHOCTH, B TOM YHCIIE B ICATEILHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

3CTETHUYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEeC K pa3muuHbiM chepaM TpodeCcCHOHATBLHOU JEATEIILHOCTH, B TOM 4YHCIIe
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;



TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
IPOTSDKEHUM BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

Cc(OPMHUPOBAHHOCTb HKOJOTMUYECKOM KyJIbTYphbl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAaHUPOBAaHUE U OCYLIECTBICHHUE JIEHCTBMH B OKpY’Kalolled cpelle Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA,;

pacuiMpeHue OIblTa JEeATEIbHOCTH 3KOJOIMYECKOW HalpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3HuKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3HYECKON HAYKH;

OCO3HAHME IICHHOCTHU HAyYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YUCHUST (PU3UKU
OCYILECTBIISATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruveckue aeicTBUA:

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

OTIPECIIATh LENH AeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIHM3a UMEIOIINXCS MaTepUAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATETLHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX pEaTbHOTO, BHUPTYadbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HaYKU;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEOBATEIBCKOM U MPOEKTHOM NeATENIbHOCTH B 00JacTh
(Gu3MKH, CIOCOOHOCTBHIO W TOTOBHOCTHIO K CAMOCTOSITETFHOMY TIOMCKY METO/IOB PEIICHHs 3a1a4
(Gu3uUecKoro conepkaHusl, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B MIO3HAHMS,

BJIAJICTh BHUJAMHU JEATEIBHOCTH MO TOJYYECHHIO HOBOTO 3HAHHS, €r0 HHTEPIIPETaIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTATh
TUMOTe3y €€ pelieHus, HaXOAWTh AapryMEHTHI JUIsl JIOKAa3aTelIbCTBa CBOMX YTBEpPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHATM3UPOBATh IIOJNyYEHHBIE B XOJ€ pEIMIEHHs 3aJadd pPe3ylbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/J1a4d B O0Opa30BaTEIBHOW JCSATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDBIHN OIBIT;

YMETh IIEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.



Pabora ¢ nnopmanmeii:

BJIaZICTh HABBIKAMH IOJy4YeHUs MH(popMannu (GU3NUECKOro COAEP)KaHHs U3 MCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IIOMCK, aHajh3, CHCTEMAaTHU3aLUI0 U
UHTEPIIPETaNnio HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpE/ICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BAaTh CPEICTBa WH(POPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OpPraHM3alMOHHBIX 3a/a4 C COOIIOIEHUEM
TpeOOBaHNN SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpPCOCOCpPEKEHHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COJNEpXKaHUS B pa3IM4HBIX (Qopmarax ¢ ydérom
Ha3HAuYeHUs MWHPOPMALMKU U LEJNEBOM ayIWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMYy
IPE/ICTaBICHUS U BU3YATH3aLUH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIHMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPElEsATh POJU C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJAOr0 yJaCTHHKA KOMaH/bl B OOIIMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B pPa3JIUYHBIX CHUTYalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKONM pPabOThI ¢ Y4ETOM MMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacupsaTh paMKi y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAULIUKA B 00NACTH (PU3HKH,
MOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTE/IEKT:
JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENBbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX J1EHCTBHIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;



YMCTH OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATL PCHICHUA 110 UX CHUKCHUILO,
NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX HPH aHAIU3E PE3yIbTaTOB JACATCIbHOCTH;
MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB JICSTEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI TPOTPAMMBbI 110 (DU3HUKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJICKT, MPEaoIaralonmi chopMiUpOBaHHOCTb:

CaMOCO3HaHUsl, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHATIBHOM Cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyJIMpOBaHMs, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEHHE NpUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBAThCA K IMOLUOHAIBHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMK, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHIKCHHIO IEIH U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOds1 U3 CBOUX BO3MO)KHOCT€I\/JI;

9MIIATHH, BKIIIOYAIOIIEH CIHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE JPYTHX,
YUYUTBIBATH €TI0 IMIPHU OCYHICCTBJICHUUN O6HICHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COIICPCIKNBAHUIO,

COIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTUMH
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenust B 10 kJacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B MPAKTUYECKON
NeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA Tra3, MOJEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBIN DJIEKTPUUECKHUM 3apsA] IPU PELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUs BEUIeCTBa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MpPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TI0O OKPY)KHOCTH, WHEpIHs, B3auMojieicTBue Tei, nuddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNUN), TEMJIOBOE paBHOBECHE, MCIIapEHUEe, KOHIEH CAlus, IIaBJIeHHEe, KpUCTAILIIN3aIus,
KUTIEHHE, BIAXXHOCTh BO3[yXa, MOBBIIICHUE JIABJICHUS Ta3a NpPU €ro HarpeBaHWU B 3aKPBHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;

ONKCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MYECKHEe BETUYMHBI: KOOpAUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHila, UMIIYJIbC Tella, KHHETHYeCcKas
SHEprusi, NMOTEHIMalbHAs SHEPIUs, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH MCIIOJIB3YEMbIX BEJIHYUH, HX
0003HaueHMsI U €JUHULIBI, HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUUHY
C IpYTMMH BEJIMYMHAMU;

ONKCBHIBATh HU3YUYCHHBIE TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIE SIBJICHUSA, HCIIOJb3YS
¢u3nueckue BENWYHMHBL: JAaBJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKash SHEprus
XA0THYECKOT0 JBW)KEHUS MOJIEKYJ, CpEIHEKBaJpaTHYHAasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, Ko3(QQUIMEHT MOJE3HOr0 NEHCTBUSA TEIUIOBOTO
JIBUTATENIS; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI HCIOJIb3YEMbIX BEIUYHH,



uxX OOO3HAYCHMS W EIUHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh U3yUYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA M AIEKTPUUYECKUE SIBJICHUS
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUUN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ia30BbIe 3aKOHBI, CBS3b CpelHEH KUHETUYECKOW HHEPrHMH TEIUIOBOTO JIBMKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCEHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHUH W MPOIECCOB C
UCTIOIb30BAHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, TMpU 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMAJIbHBIA CHOCOO H3MEpPEHUS M MCIOJIb30BaThb W3BECTHBIE METOIbl OLIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCHOJb30BaHUEM
OpSAMBIX HW3MEPEHUi, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pEe3yJbTaThl
MOJIyUEHHOHM 3aBUCUMOCTH (PU3WYECKUX BEJIIMYMH B BHUJE TaOMUI U IpadUKOB, J1€1aTh BBIBOABI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mnpaBuia O€30HacCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1aOOpaTOPHOro 000PYAOBAHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3MUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOAMMBIE Ui €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKO BEIHUNHBI,

pelaTh KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJBb30BaTh MPH PEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] ydeOHOU u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIHIo;

NPUBOJUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrieueHnst 0€30MaCHOCTH TIPU OOpAIICHUH C MPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX pOJIEH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNiiaTh O0O0S3aHHOCTHM M IJIAaHUPOBAaTh JACATENbHOCTh B
HECTaHJIapPTHBIX CUTYalUsIX, aJIeKBATHO OLICHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTprUBaeMoil PoOIIEMBI.



K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh y 00YHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHil, B IPAKTHUECKOI
NeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOI KAPTHHBI MUPA;

VUUTBHIBATh TPAaHUIB NPUMEHEHUS W3YyYCHHBIX (U3HUECKUX MOJeNel: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHUE SBJICHUS (IIPOIECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLIMS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBHXKYILIUICS 3apn,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOES NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIEC, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUECKUU 3apsia, CHia TOKa, JIIEKTPHUECKOE
HaNpPsDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOI0 M MArHUTHOTO TOJIeH, MEpHOJ M YacToTa KojeOaHuil B
K0JIeOATeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaThb (PU3NYECKUII CMBICI HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHUS M €JAUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPTUs U
UMIyabC (OTOHA, IMEPUOJ MoJypacmana, SHEpPrus CBSI3W aTOMHBIX SAEp, NPU ONHUCAHUU
MPAaBUILHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, UX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HaAUCHUE (PU3NIECKON BETUUHUHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHUUIBL: 3ak0oH OMa, 3aKOHBI [OCJIENOBATEIBbHOIO M NapaJjIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHENHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPa)KEHUs CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHHs] HHEPTUU, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paaMOaKTUBHOTO pacnaja, MpH 3TOM pa3inyarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BbIPRKEHUE W YCIIOBHs (TpaHHUIIBL,
00JyacT) IPUMEHUMOCTH;

ONpEeNIeATh HAMpPAaBICEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIHUCHIBATh N300pakeHNe, CO3/1aBaeMOe MIIOCKUM 3€pKaJioM, TOHKOH JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 10 HCCIIEOBAHUIO (PU3UYECKUX SIBJICHHM M MPOLECCOB C
UCIIONIb30BAHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWIl: Tmpu dSTOM  (HOpMyIHpOBaTh
npobiemMy/3ajady W TUINOTE3y Y4eOHOro SKCHEpHMEHTa, CcoOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;



uccjaca0BaTh 3aBUCUMOCTHU (bI/ISI/I‘-IGCKI/IX BCJIMYUH C UCIIOJIb30BAHUEM IIPAMBIX H3MepeHHﬁI
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nveckux BeIMYMH B BUAEC TaOmMI W TpaduKoOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCJIEJIOBAHMUS,

coOmoaTh MpaBmia 0€30MacHOr0 TpyJda NPHU TMPOBEACHUM HCCIEIOBAaHMA B pPaMKax
yu4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIE 3a/la4d C SIBHO 3a/laHHOM (U3MYECKON MOJENbl0, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BHIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble IJs e€ peleHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)I/ISI/I‘ICCKOI71 BCJIMYHHBI;

peliaTh KayeCcTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHMBYIO LIEMOUKY
pacCyXJIeHHI ¢ OMOpO Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIONb30BAaTh MPU  PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHble HH(OPMAaIUOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IPEACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
YCIIOBHS WX 0€3011aCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKWE 3HAHUA MO (HU3UKE B TOBCEIHEBHOW IKU3HU MJIs
oOecrnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IPYIIIE C BHIITIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUTAHUPOBATh paboTy
IpYyMNIbl, palMOHAIBHO paclpeleNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATHL BKJIAJ KaXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

COJIEP)KAHUE YUYEBHOI'O IIPEJMETA «®W3UKA» (BA30BBI1 YPOBEHD)

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouiero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3nveckux SBICHUA W mporieccoB. Hayunsie rumote3sl. Ousndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITMT COOTBETCTBHS.
Ponp u mecto ¢usuku B (HOpMHUpPOBAHHH COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3IMEPUTETHHBIE MPUOOPHI, KOMITBIOTEPHBIE TaTIYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe JaBmKeHHE. OTHOCHTEIPHOCTh MEXaHHYECKOTO HBIDKeHHA. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpEemHSIs CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepUalIbHOM TOUKH, UX MPOEKIIMU HA OCU CHCTeMbl koopAuHaT. CloKeHHe MEepeMElIeHU 1
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, TYTH U NIEPEMEILICHUSI MAaTEPUAIBHON TOUYKU OT BPEMEHH.



CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO Ta/ICHUS.

KpuBonuueliHoe naBMxeHHE. [[BU)KeHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIIO CKOpPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas cKopocTb. Ilepuon u
yactoTa oopauieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBa U IPAKTUYECKOE NPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MTEpEJadH.

Llemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanne ABMXKEHUN € UCIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpOIIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

Hamnpasnenue ckopocTH npu ABMXKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHre HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEGHHMS  MEXIYy  MOYTAMH,  NPOHACHHBIMM  TEJIOM  3a
[IOCJIEZIOBATEIbHBIE PAaBHbIE IPOMEKYTKHM BpPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuyenue ABMKEHUS NIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocurenbHOcTH ['anuiies. 1lepsoiit 3akoH HeroTona. HepLnanbHble CUCTEMBI
OoTCYETa.

Macca tema. Cumna. IlpuHnmn cynepnosunmu cwi. Btopoit 3akoH HeroToHa mis
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsxectd. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunel TpeHus (mokosi, cKoibxeHus, kadeHus). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHMs CKOJIbXEHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
IIPY JIBMKEHHUM TeNa B )KUAKOCTU WM rase.

[ToctynarensHoe 1 BpallaTeabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tema.

MOMEHT cuiIbl OTHOCUTENBHO OcH BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOIO Tea.

TexHHueckne YCTpPOMCTBA M MPAKTUYECKOE NPHUMEHEHHWE: TOJIIMIIHUKY, IBUKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBeHue nHepLUMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U TAJICHUU.

CpaBHeHUE CUJT TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOILETO OCh BPALLECHHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 68 MEXAHUKE



HMnynbc MaTepralbHOM TOUKHU (T€a), CUCTEMBl MaTEpUAIbHBIX TOUEK. MIMITynbc CUIIBI U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernueckast sHeprus marepuanbHOM TOUKU. TeopemMa 00 M3MEHEHMM KUHETHYECKOH
SHEPIHUHU.

[TorennuanbHas sHeprusd. IloTeHumanbHas sHEprus yrnpyro 1eGopMupoOBaHHOMN NPYKUHBI.
[TorennmanbHas SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMJIH.

[ToreHnuanbHble ¥ HEMOTEHLHUANbHbIE CHIIbL. CBA3b pabOThl HENOTEHIMAIbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEp, IMPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenune aOCONIOTHO HEYNpPYroro yzaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHWYECKOH »Hepruu Tejla Ha
IIpUMepe PacTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TepMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X ONBITHOE 0OOCHOBAHMUE.
bpoynosckoe gaBuxkenue. Juddys3us. Xapaktep ABIKEHHUS U B3aUMOJICHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHsS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrosinHast ABorazpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONH TEOpHH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBM>KeHMs dactun rasa. [llkama temneparyp KeneBuna. ['a30BblE 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHa. M3ompouecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30x0pa, n3obdapa.

TexHu4YecKne yCTpOMCTBA U IPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb 6pOYHOBCKOTO JTBHKEHUSI.

Mopens onbiTa [lITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHUA.

Mopenb, HUTFOCTPUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThL, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UJI€aTbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE H3MEpEHHH 00bEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYPHI BO3/1yXa B HE.

Hccnenopanue 3aBUCUMOCTH MEXy IapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku



TepmoauHaMmuueckass cucteMa. BHYTpEHHsISI 3HEprus TEPMOJMHAMMYECKOU CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoanuecTBo TenaoTel U pabota. BHyTpeHHsIsI SHEpIrysi 0AHOATOMHOIO
UJeaNbHOro raza. Busl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTIbHas
TEIUIOEMKOCTB BelecTBa. KomyecTBo TEIIOTHI IPU TEIUIONEPEIaye.

[Tonstue 00 ammaGatHom mporecce. IlepBbrii 3akoH TepMmoanHamukH. llpumeHeHnue
IEPBOro 3aKOHA TEPMOJMHAMUKH K u3ompoueccaM. I'paduyeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPUPO/IC.

Tennoble MamuHbl. [IpuHune! nefictBus TemioBbx MamuH. [IpeobpazoBanus sHEpruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid Mammubl. Lukin KapHo n
ero ko3¢ (UIHUEHT MOJIE3HOI0 AeHCTBUS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpPIUM Tejla IMPU COBEPIIEHUH pPabOThI: BbUIET HPOOKH M3
OyTBUIKM IOJ AEMCTBUEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

W3menenne BHyTpEeHHEH SHEpruu (TEMIEpaTyphbl) Tejla Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayXa. HachleHHbI nap. YaenpHas TemoTa napooopa3oBaHHUs.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUSL.

Tsépnoe Teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaiausanus. Y aeinbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHHuecKknue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TMIPOMETP U IICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU  I[IOJIyY€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HAaHOMATEpPHAJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenve npyu noHM>KEHHOM JIaBJICHHH.

CriocoObI U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHusi U MJIaBJI€HUs KPUCTAITMYECKOTO BEHIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3MepeHne OTHOCUTEIBHON BIAKHOCTH BO3IyXa.

Pasnen 4. daekTpoamHaMuka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tel. OJeKTpUYecKuidl 3apsan. JlBa Bua 5SIEKTPUUECKUX 3apsiioB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

BszaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuueckoe mone. Hanpsok€HHocTh anexkrpuueckoro mnosst. [IpuHmun cyneprno3unuu
AEKTPUYECKUX MOJIeH. JINHUK HANPSKEHHOCTU MIEKTPUYECKOTO MOJIA.

PaGora cunm onekrpoctatmdeckoro mois. [lorennwman. Pa3HocTh  MOTEHIIMATIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluaiekTpuueckasi IpOHULIAEMOCTb.



OnektpoéMkocTh. KonaeHcarop. DJeKTpOEMKOCTh IJIOCKOTO KOHAEHCATopa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOPOB, KOHAECHCATOp, KOMUPOBAILHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUUecKast 3alluTa.

JM3NEeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAJM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuyeckuii mok. Toxu 6 paziuunslx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. McTOuHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELMIAHHOE COCIUHEHNE ITPOBOIHHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOMHOCTb 3EKTPUYECKOTO TOKA.

DONeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
HOJTHOM (3aMKHYTOI) asieKTprueckoil enu. KopoTrkoe 3amMbIKaHHe.

DneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexoaa. IlomynpoBogHUKOBbIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAs
JUCCOITHAITUS. DIEKTPOJIN3.

DNIEKTpUUYECKH TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE TIPUMEHEHHE: aMIEePMETp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHnue cuibl TOKa M HAIIPSKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOJBMKYIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



W3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHue HIeKTPOABWXKYLIEH CHJIBI HCTOYHHMKA TOKA UM €ro  BHYTPEHHEro
COIPOTUBIICHUS.

HaGnronenue anexrpoinusa.

Me:xknpeameTHble CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocyuiecTBIsieTcs € Y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeéMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IIO3HAHUS:
SBJICHME, HaydHbIM (akt, rumoresa, (uznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOINIOJEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKkuMs, mnapaboda,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
JKUBBIX OPraHU3MOB (BH/Ibl TEILJIONEPEAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAS JUCCOLMALNS, FaIbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUWE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TaJTbBAHUKA.

11 KJIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHayKud. KapTuHa quHui MarHUTHOW MHTYKIIUH TTOJIS TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOAHUKA C TOKOM. KapThHa NWHMA MHAYKIIMUM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAynb M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKUMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DJIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Dapajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAsS CUJAa UHIAYKIUU B IMPOBOJHHKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.

Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUM MHAYKIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CBOOOIHBIE MeXaHWYECKHMe KoyieOaHus. [apMoHHUYecKue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHMUYECKUX Koiebanuid. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebatenbupiit kKoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJNEOAHUS B HICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOrus MEXIy MEXaHUYEeCKMMH ¢ JJIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UICATBHOM KojeOaTeabHOM
KOHTYDE.

[IpencraBieHne o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOIEHUE DIEKTPHUUECKON JHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TIPU TPOM3BOACTBE JJIEKTpOodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: DIIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU 3JEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Habmronenue 3aryxaromux KoaebaHuu.

HccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusmnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JICKTPOMArHUTHBIX KOJICOAHUMH.

Pe3onanc npu mocnegoBaTeNbHOM COEAUHEHUU PE3UCTOPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi



HccnenoBanue 3aBUCUMOCTHY TIEPHOA MAJBIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LEMM W3  MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanudeckre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHust
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHEe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)x€HHe, IpeJoMIIeHue, Moispuzanus, Audpakuus, wuHtepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeNIeBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm U AUPpakiud MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Halmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYAOW M YacTOTOMH
KoJie0aHui.

WccnenoBanme  CBOWMCTB — DJIGKTPOMArHMUTHBIX — BOJIH:  OTpPa)X€HUE, IMPEJIOMIICHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacnipocTpaHEeHUE CBETa B OJHOPOIHOM cpelie.
JIyud cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenmomnenue cBera. 3aKOHBI MPENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpemenbHBId yroja TMOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CioxxkHbIi cocTaB 6enoro cera. L{ser.

CoOwupatonue W paccewBaronie JUH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl Cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX W PACCEUBAIOIINX
nuH3ax. @opmysa TOHKOM JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmuss  cera. Judpakmumonnas pemérka. YcinoBue HaOMIOIEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa HA NU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHUYecKHue yCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAS
pEeETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsiMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMieHHe cBeTa. Onrtuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKCHUIA B JIMH3AX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[ToryueHue CeKTpa ¢ TOMOIIBIO IPU3MEI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

N3mepenune mokazaresst mpeioMICHHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunbl IPUMEHUMOCTH KJIACCHUUYECKOW MeXaHuku. llocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOIYJISI CKOPOCTM CBE€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYIILCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrusi U UMIYJIbC
¢doroHa.

OtkpeiTue u wuccienaoanue Goroadpdexra. Omnbitet A. I'. CronmeroBa. 3akoHBI
doroaddexra. YpaBHenue DitHmTeitHa 1 Gpororddexra. «KpacHas rpanuna» gorosdexra.

JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpOIICTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodaemMeHT, (OTOAaTUuK,
COJIHEeYHast OaTapest, CBETOAHOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroauog.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wactuil. [lnmanerapHas
mogenb atoMa. Iloctymnarel bopa. U3nyuenue u nornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIe cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHudyeckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJIbHbIM AaHAJIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mopnuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHeRvaTbiX CIeKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6ntonenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTh CTpOEHHMS  fA1pa. OTtkpsITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpenenenno coctaBa paaAuo0akKTUBHOIO M3IYYESHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTpona. Hyknonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
HHEPreTUKU. DKOJIOTUYECKUE aCIIEKThI SAEPHON SHEPreTHUKH.
DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EMuHCTBO (pr3nueckoil KapTHHBI MUpA.
TexHUueckue ycTpolcTBa U IPAaKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLMX YaCTHII.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HccnenoBanue TpekoB 4acTHIl (IO TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMUHW. [IpukiagHoe W MHUPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMMUHU.

Bun 3Bé3nnoro HeGa. Co3Be3nus, ipkue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrtema.

Counnne. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprum ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTpPaJbHBIA KIACC — CBETUMOCTBY». 3BE3/bI
IJIaBHOW TMOCJIEIOBATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» JIA 3BE3] TJIABHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOMOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbt
rajakTuk. PagmoramakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TalaKkTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydEeHUE.

MacmtaOHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IUS
CeBepHOro nojaymapus 1 sipKue 3BE3/IbI.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NoOBTOpeHNe

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ITHUYECKOW cdepax AeATeNIbHOCTH 4YelOBeKa, pOJib M MECTO (PU3MKM U acCTPOHOMHHU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeAcTaBiIeHu 0 PU3MUECKON KapTUHE MUpa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 0a3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBISICTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSL:
SBJICHWE, Hay4HbIH (akt, rUmore3a, (usuyeckas BETMYMHA, 3aKOH, TEOpHUs, HaOIIOIEHHE,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHUE IIOLAaIU IIIOCKUX GUryp u o0bEMa Tel.

buonocus: snekTpuyeckue SBIECHUS B XUBOM MpHUpOAE, KojieOaTelIbHbIE IBMKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJIICHUS B JKMBOM IPHUPOAE, NEHCTBUE pPaJualMy Ha JKUBBIC
OpraHU3MBlI.

Xumua: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYeCKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KHM MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MTOBEPXHOCTH, IIPEICKA3AHNUE 3EMIIETPSCCHU.

Texnonozus: MTUHUM DJIEKTPOIIEpenad, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-mneus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



TEMATHYECKOE INTAHUPOBAHUE YUYEBHOI'O IPEIMETA «®W3HUKA» (BA30BBI YPOBEHD)

10 KJIACC
KoanuyecTBo 4acoB, 0TBOAUMBIX HA OCBOEHHE KAMKI0M DJIeKTPOHHBIE
[} (9
N Conep:kanue TCMBI (uudposrie)
n/n Beero KoHTpo/IbHBIE IpakTHYeckne odpasoBaTesbHBIE
padoTbI padoTsI pecypcbl
Pa3nesn 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
11 du3uka 1 METOJbl HAYYHOI'O 5 bu6mmoreka [IOK
' HO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Jluramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nesn 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnmnorexa [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOMHAMMUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnmoreka [JOK
' da30BBIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Pasznen 4. JJIEKTPO/IMHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubmorexa LIOK

https://m.edsoo.ru/7f41bf72
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IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

bubmuorexa [JOK

4.2 Toku B pa3aInuHBIX cpeax 12 1 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PezepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68 3 3
ITPOI'PAMME
11 KJIACC
KoaudecTBO 4acoB, 0TBOAMMBIX HA OCBOEHHE KaKI0i DJIeKTPOHHbIE
Ne Copnepxanue - (uppoBbIe)
n/m Beero KoHTpoabHbIE IpakTHueckue o0pa3zoBaTebHBIE
padoThI padoThI pecypcol
Pazpes 1. 3JIEKTPOAMHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnmnorexka HOK
WHTYKIHSI https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznea 2. KOJIEBAHUSA 1 BOJTHBI
21 MexaHn4YecKHe U dJEKTPOMarHUTHBIE 9 1 bubmuoreka [IOK
KoJIeOaHus https://m.edso0.ru/7f41c97c
29 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bu6muoreka [JOK
BOJIHBI https://m.edso0.ru/7f41c97c
23 | Onmuia 10 3 tipsim ed00 NTFA1COTC
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEeHTHl KBAHTOBOM ONTUKU 6 bubanoreka IJOK
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https://m.edsoo.ru/7f41c97c
bubmmoreka [JOK
42 Crpociue atoma 4 https://m.edsg).ru/7f41097c
bubnuorexa [JOK
43 ATOMHO® 7p0 > https://m.edsg)i).ru/7f41697c
Wroro no pazneny 15
Pa3nea 5. 9JIEMEHTbI ACTPOHOMUWHU U ACTPO®PU3UKHN
51 DJIEMEHTHI aCTPOHOMUU U 7 1 bubmmoreka [JOK
acCTpO(U3HUKH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHUE
bubmuorexa [IOK
6.1 Obobmaromee nosTopenue 4 https://m.edscL)E)(.)ru/7f4lc97c
Wroro no pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 .
[TPOTPAMME
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