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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
oOpa3oBaTenbHO# mporpammebl, npeacraBieHHbx B @I'OC COO, a Takke ¢ y4érom paboueit
IporpaMMbl BOCIIUTAHUS M KOHLEINIMU NpernojaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k TIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 OOIIero 0O0pa3oBaHMS, IUIAHHPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

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

NPEMETHBIC PE3YNIbTATHI 10 TO1aM O0yUYCHHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN [Jis €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 (U3MUYECKUX 3HAHUM OINpeneNnsieT XapakTep M pPa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJOTHUII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa 00y4aroImuxcs, B popMupoBaHUEe YMEHUMN
NPUMEHSATh HayYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 TOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS 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 Teopuil. Beaymum B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI 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
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(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
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHE HHTEpPeca M CTPEMJICHHS OOYYAIONMXCS K HAyYHOMY HW3YYEHUIO
TPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

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

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yiibTaTa M3y4eHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

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

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



e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, 2IEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

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

® OCBOGHHME CIIOCOOOB pEIIEHUs pa3IM4yHBIX 337ad C SBHO 3aJaHHOM (u3nueckon
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIEJIH, aJIEKBaTHOM YCIIOBUSIM 33]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TE€XHOJOTMYECKHX IPOLECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPELy;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUECKUX
OKCIEPUMEHTOB, aHalu3a W  HUHTEpIpeTauud  UHGOpPMALUU,  ONpEeAETCHUS
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

® CO3JaHHE YCIIOBUM JJISl pa3BUTHUsI YMEHMM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

CBsI3b C PABOYEN NPOr'PAMMOI1 BOCIUTAHUS LIKO.1bI

Peanuzanus BocnurarenbHoro noreHnuana ypokos ®MU3NKU (ypouHoii nesTenbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOIYCTMMOM y4eOHOM  Harpysku)
IpelyCMaTPUBAET:

- MaKCHUMAaJIbHOE HCIIOJIb30BAHME BOCIIUTATENBHBIX BO3MOYKHOCTEH COAECpXkKaHHUS YPOKOB
JUist GOPMUPOBAHUS Y OOYYarOIIMXCS POCCUHCKUX TPAJULUOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX  LIEHHOCTEH, POCCHUMCKON0 HCTOPUYECKOTO CO3HAHHUA HA  OCHOBE
HCTOPUYECKOIO TPOCBEIIEHUsS; MOAO0p COOTBETCTBYIOLIETO COJAEPKAHMSI YPOKOB, 3a/JaHUM,
BCIIOMOTATeNbHBIX MaTEPUAJIOB, TPOOJIEMHBIX CUTYALMH 11 00CYXKICHHIA;

- BKJIFOUEHHUE B COJIEP)KaHUE YPOKOB LI€JIEBBIX OPUEHTUPOB PE3YyIbTaTOB BOCIIUTAHUS, UX
YUET B ONIPEACIECHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATUM;

- BBIOOp METOJI0B, METOJMK, TEXHOJIOTHM, OKa3bIBAIOUINX BOCIUTATEIbHOE BO3/EHCTBUE
Ha JINYHOCTH B COOTBETCTBUHU C BOCIHTATEJIBHBIM MJEAJIOM, LEJIBI0O U 3aJadyaMHi BOCIUTAHUS,
LIEJIEBBIMU OPHUEHTHpPAMHU PE3YJIbTaTOB BOCIUTAHUS; PEATU3alMI0 MPUOPUTETA BOCIIUTAHUS B
yueOHOM NesTeNbHOCTH;

- IPUBJIEYEHUE BHUMAHUS 00y4arOUIMXCcs K IEHHOCTHOMY aCleKTy M3y4aeMbIX Ha YpOKax
IOpPEIMETOB, SBICHUH W COOBITMH, WHUIMHUPOBAHUE OOCYXIEHHUH, BBICKAa3bIBAaHUM CBOEro
MHEHHS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOIIEHMSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSM,
Iunam;

- TOpPUMEHEHHWE WHTEPAaKTUBHBIX (opM y4eOHOH pabOThl — MHTEUIEKTYaIbHbIX,
CTUMYJHMPYIOIIMX [TO3HABAaTEIbHYI0 MOTHUBALIMIO, WUIPOBBIX METOJMK, IUCKYCCHUH, AAIOIINX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JMajora; rpynmnoBod paloThl,
KOTOpas YYUT CTPOMTHb OTHOUICHHS U JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET Ppa3BHTHUIO
KPUTHYECKOT'O MBIIIUICHHUS;

- noOyxJaeHne oOyyarommxcsi coOMoAaTh HOPMBI MOBEJCHMSA, MpaBUia OOLIEHUS CO
CBEPCTHUKAaMH U TMEJaroriyecKUMU pabOTHHKAMM, COOTBETCTBYIOLIME YKJIaay IIKOJBI,
YCTAHOBJICHHE U TMOJIEPKKY JOOPOKENTaTeNbHOM aTMoc(hepsl;

- OpraHu3alldi0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX U APYAUPOBAHHBIX O0YYarOMIMXCS
Ha/l HEYCIEBAIOIIMMHU OJHOKJIACCHHUKAMHM, B TOM YHCIE C OCOOBIMH 0O0pa30BaTeNbHBIMU
NOTPEOHOCTAMH, AAIOLIEr0 OOYYaIOUIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHMYECTBA U
B3aMMHOM ITOMOIIIH;

- VHUIUHMPOBAHME U TNOJJIEPKKY HCCIEI0BATEIbCKON JEATENbHOCTH O0Yy4arolmxcs,
IUIAHUPOBAHUE U BBINOJIHEHUE WHAMBUAYAJIBHBIX W TPYIIOBBIX IPOEKTOB BOCIUTATEIBHOMN
HaIPAaBJIEHHOCTH.



Pe?)y.]'II:TaTI:I CAUHCTBA y‘-IGGHOfI 1 BOCHHUTATEIIHHOMN ACATCIIbBHOCTH OTPAXKCHBI B pa3aciic

paboueit mporpaMMbl «JIMIHOCTHBIE PE3yNbTaThl U3ydeHus yueoHoro npeamera «OU3MKA» Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHUs.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBUM ¢ DeneparbHbIM TI'OCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM
cpeanero obmero oOpa3oBanusi yueOHbIi npeamer «Du3nkay BXOIUT B MPEAMETHYIO 001acTh
«EcTecTBeHHO-Hay4HbIE ITPEIMETHI» U SIBJIAETCS 00s13aTEIbHBIM JUISI U3YyUCHHUS.

Cpoxk ocBoenust paboueit mporpammsl: 10-11 kmaccsl, 2 roga

KomnyectBo yacoB B yueOHOM IiaHe Ha m3ydeHue mnpeamera (10-11 kmace — 33-34
yueOHbIE HEIEIIN)

Knacc KonnuectBo yacoB B Hegenmo | KomndyecTBO 4acoB B Iroj
10 xmacc 2 68
11 xiacc 2 66
Bcero 134




COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
®dusnka — Hayka o npupone. HayuHbie MeToabl MO3HAHUS OKpYyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHaorossle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

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

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

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KHHEMATHUYECKUX XapaKTePUCTUK JTBIKCHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpasnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

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

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

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

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

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



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

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

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

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

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

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

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIlleHUSI.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

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

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprusi MatepuaibHONH TOYKU. TeopemMa 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH.

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

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepruM Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

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



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

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

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

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJIEHCTBUS.

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

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHHH 00béMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHsIsI SHEprHsi 0IHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y IeJbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoM mnpouecce. IlepBblii 3axkoH TepMmoauHaMmukH. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIb! 1eficTBUS TemIoBbIX MaluH. [Ipeobpa3zoBanus sHEPTUU B
Ter1oBbIX MamnHax. Koagdunuent noneznoro aeictBus terioBod Mamuubl. [ukin KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

H3MmeHeHne BHYTpeHHEH aHepruu (TeMiepaTypsl) Tela Ipy Terionepeaaye.

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

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

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HackleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannmueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE NPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUagoB, B TOM  4YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHusl U IUIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

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

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh 3aekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

PaGora cun osnextpocratuueckoro mond. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. J{uaaeKTpuueckas NpOHUIIAEMOCTb.

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

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

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

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

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

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi menu. KopoTkoe 3aMpikaHue.



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

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M INPUMECHas HPOBOJUMOCTb IOJYIPOBOJAHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

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

DJNIeKTpUUYeCcKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psia. MoiHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIM JTNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

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

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

[IpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE€ 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

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

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

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

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

Texnonoeus: npeoOpa3oBaHUE ABMKEHUH C UCIIONIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOWJIBHUK, KOHAUIMOHEP, TEXHOJIOIUHU MOITY4YEHUS] COBPEMEHHBIX MaT€pHajIoB, B TOM YHCIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykud. KapTtuna amHui MarHuTHOM MHTYKIIUU T1OJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

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

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIIEKTPOABMKYIAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo uHaykiuu dapayes.

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

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TMOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

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

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apmMoHHuYeckue
konebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KosieOaHui. [IpeBpamienue >Hepruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOaTebHOM KOHType. AHAJIOrMs MEXIYy MEXaHHYECKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUHM B HICATHLHOM KoJeOaTeaTbHOM
KOHTYPE.

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

ITepemenHbIil ToK. CUHYCOMNAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCnonb30BaHUA
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKHU3HHU.

TexHnueckue yCTpOCTBA M IIPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HabGmonenue 3aryxaronux KoieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJCOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

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

Pe3onanc mpu mocnenoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH W
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

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

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

Tema 2. Mexanuueckue u 3.1eKmMpOMAHUNIHBIE 60TIHbL

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

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

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

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

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, Panap, paluONpHEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecst Teno Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBOM pE30HAHC.

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

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

Tema 3. Onmuxa

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

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

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHMUS.

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

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOMW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOACHUS TUIaBHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TeJeCKOI, BOJIOKOHHAs OMNTHKA, AU(PaKIHOHHAS
peméTKA, OISAPOULI.

Llemoncmpayuu

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

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOTIa, TEIECKOIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJILHOH TEOPHH OTHOCHTEILHOCTH
I'paHnLBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOJYJSI CKOPOCTHM CB€Ta B BaKyyMme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» gorospdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
DoTod3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnyuenne n morsomienrne GOTOHOB MPU MEPEXO0Je aToma ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOJIOpOJA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.
TexHuueckue yCTpONCTBA W MPaKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHbIA aHaINu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsiTHE
pannoaktuBHOCTH. OnbIThl Pesepdopaa nmo onpenenenno cocraBa paaAuoakTUBHOTO M3JIy4EHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BrusHue pagnoakTHBHOCTH HA KUBbIE OpPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPIETHKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto1bl HAOIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHME: NO03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLIUX YACTHII.



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

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe U MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

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

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IoCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hama ["anaktuka. [lonoxxenue n neuxenune Connua B ['anaktuke. Tumnet
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

Macmtabnas ctpykrypa Beenennoil. MeTaranaktuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHoOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, mianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
TUYECKOM cdepax JesATEJbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce ocCymIecTBIs€TCS C y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznyeckas BeTUYMHA, 3aKOH, TEOpHus, HaOIroaeHue,
SKCIIEPUMEHT, MOJAECIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOJAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
KUBOM TPUPOJIE, ONTUYECKUE SIBJICHUS B XUBOM INPUPOJE, NEWCTBHE DPAJHWALMM HA JKUBBIC
OpraHU3MBI.

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

l'eoepaghus: marHuTHBIE TOIMOCA 3€MJIM, 3aJI€KH MarHUTHBIX PyH, GOoTOChEMKA 3€MHOI
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.

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



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(0a30BBIN ypOBEHB) OOECIEYHUT JIOCTHMIKEHUE CIECAYIOMIMUX JIMYHOCTHBIX, METANPEIMETHBIX WU
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3ylbTaThl OCBOCHUs YyueOHOro mpeamera «®Du3nMKa» OTpaKkaroT
TOTOBHOCTb M CHOCOOHOCTH OOYYaIoIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAllMd, [MO3UTUBHBIX BHYTPCHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacIIMpeHue KU3HEHHOI'O OIbITa M ONIBITA AESITENbHOCTH B IPOLIECCE PEATM3alUi OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpPaXkJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapHON U BOJIOHTEPCKOM JIEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TpaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007acTU (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIECHUs, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHUKOH, yMEHHE COBEpPIIAaTh OCO3HAHHBIM BBHIOOP Oymaymien
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYIbTYpBl, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE NIEUCTBUU B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacIIMpeHre OIbITa JEATETHbHOCTH OKOJOTMYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOLNXCS 3HAaHUN 1o (pusmKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:



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

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

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

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PELIeHHs TPOOJIEMbI C YUETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBUSX pEATbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBareibckme 1eiCTBUSA:

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

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHhHOCTH B 00JacTU
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJOB pELIeHUs 3a1au
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHJAMH JCSATEIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHUS, €ro HHTEpPIpEeTaIlnu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJAUTh apryMEHThl ISl J0Ka3aTeIbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 33/J1a4d B O0Opa30BATEIBHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYHIECTBIATh IOHMCK, aHaJlIW3, CHUCTEMAaTH3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUAOB U (HOPM MpE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3HayeHus: UWHGOpPMALMU M LEJNEeBOM ayAUTOpPHM, BBIOMpas ONTUMAIbHYIO (GopMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaX (DM3UKH M BO BHE-YPOUYHOU JIeITEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIIMH U CMATYaTh KOH(DIUKTHI,

pPa3BEPHYTO U JIOTMYHO H3JIAraTh CBOK TOYKY 3PEHHUSA C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHOW U WHIUBHIYAIBHOU PaOOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUM C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KA0T0 WieHa KOJUICKTHBA;

MPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ NOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIOI0 yYaCTHHKA KOMaHIbl B OOIIUN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYITHUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcu€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacImpsATh paMKH YI€OHOTO TPEIMETa Ha OCHOBE JIMYHBIX TPEIIOUTCHHIIH;,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYTbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JCHWCTBHIA
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIU3E PE3yIbTaTOB ACATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX TPU aHAIHU3E PE3YNIbTATOB ACATEILHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B nmporiecce qocTrKEHMS TMYHOCTHBIX PE3yIbTATOB OCBOCHUS TPOTPAMMBI 1O (PUBUKE TSI
YPOBHsI cpefHero oO0Iero oOpa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOI SMOIIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

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

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAKOLICH CTPEMJICHHE K JOCTHKECHUIO LEIU U YCIIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOYXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny o0ydyenusi B 10 kj1acce npeaMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE OTPaKarOT
c(hOpPMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeITEeIILHOCTH JIFOICH;

VUUTBHIBATh TPAHUIBl NMPUMEHEHHUS HW3YYCHHBIX (PU3NYECKUX MOJeNel: MaTepHalbHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJMIOTHO TBEPIOE TENO, MACAIBHBIA Ta3, MOJACIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN IEKTPUUECKUHN 3aps] IPU pEeLICHUU
bu3nYecKux 3a1a4;

pacro3HaBaTh (pU3MYecKHe sBIEHUS (MPOILIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHUE TI0 OKPY)XKHOCTH, WHEpIHMs, B3aumonaeucTsue Tten, auddysus, OpOoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeN, U3MEHEHHE 00bEMa TeN MpH HarpeBaHUU
(OXJMakJIeHUN ), TETUIOBOE paBHOBECHUE, UCTIAPEHUE, KOHIEHCAIU, TIJIaBJICHUE, KPUCTAILTU3AIIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JAaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;

OTNHUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCTOJb3Yysl (PU3NUYECKHe BEIUYHHBI: KOOPIUHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUila, UMIYJbC Tejla, KUHETHYeCcKas
SHEPTHUs, TOTCHIMAIbHAS HYHEPTUs, MEXaHWYecKas padoTa, MEXaHWYecKass MOIIHOCTh; IpHU
OMHMCAHUW TPABUJIBHO TPAKTOBaTh (DU3MYECKH CMBICT UCIHOIB3YEMBIX BEIUYHMH, WX
0003HAYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BETUUHHY
C IpYTUMH BEIIMUYUHAMM,

OTNHUCHIBATh HW3Yy4YEHHBIC TEIUIOBBIC CBOWCTBA TET M TEIUIOBBIC SIBICHUS, HCIIOIB3Ys
dbusznyecKkue BEIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTrypa, CpEAHssl KWHETHYeCKas OJHEpTUs
XAO0THYECKOTO JBHKEHUS MOJICKYJ, CpPEIHEKBaJpaTU4YHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, kod(h(UIMEHT MOJe3HOrO JIEHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPH OTIMCAHUH TTPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICI HCTIOIB3yEeMbIX BEITUYHH,
uX O00O3HAYEHHWS W EIAWHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIINYUHAM;

ONUCHIBaTh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEILECTBA U DJIEKTPUUECKHUE SBIICHUS
(mpotiecchl), UCHONB3YS (U3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOe MoJe,
HaMpsOKEHHOCTh  MMOJIS,, IOTEHLHMAaN, Pa3HOCTh MOTEHIMANOB, IPU OMNHUCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIONb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS W EAUHMUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTUMH BETUYHHAMU;



AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
NPUHLMIBE: 3aKOH BceMupHOro tsrorenus, I, II u III 3axkonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpPEIHEH KHUHETHYECKOW SHEPrHH TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI 10 HMCCIICOBAHUIO (DU3UYECKHUX SIBICHHA W TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npobnemy/3agady W TUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISITh TPSMBIC W KOCBCHHBIC H3MEPCHUS (U3MUECKHX BEIWYMH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  U3MEPCHHM, IPH ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUpPOBATH pPE3yabTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNIaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB M TaOOPaTOpPHOTO 000pyIOBaAHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJIEJIb, BBIIETATH (PU3NUECKHE BETUYMHBI M (HOPMYJIBI, HEOOXOIUMBIE ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

pemiaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHUl ¢ OMOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

WCIIOJIb30BaTh TMPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHBbICE HH(POpPMaIMOHHBIE
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAyYHO-TIOMYJISIPHOW HWH(POpPMAIIMK, TOJYYEHHONW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OpPMAIIHIO;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIB30BaTh TEOPETHYECKHE 3HAHWS TO0 (U3NKE B TOBCEAHEBHON IKU3HHU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKpY>Kalolleil cpee;

paboTaTh B TpYIIE C BHIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIIBI, pPalMOHAIBHO pACTIpPENeisaTh OO0S3aHHOCTH U TUIAHUPOBATH JCSATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB TPYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonimy obyuenust B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE OTPasKaOT
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IETTOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUHBbIH MCTOYHUK CBETAa, SJACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (U3NYECKHE SBJICHUS (MPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JACWCTBUS TOKa, B3aMMOACWCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKLIUS, JCWCTBUE MAarHUTHOTO II0JIA HAa TMPOBOJHUK C TOKOM U JIBIKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddexr), CBeTOBOE NaBlieHHEe, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
JIEKTPUYECKYIO MPOBOIUMOCTh PA3JIMYHBIX CPENl) U DJICKTPOMArHUTHBIC SBJICHUS (TIPOIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cWia Amrmepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIKH, SHEPTUsl JIEKTPUUYECKOI0 W MArHUTHOTO MOJICH, MEepUoj] W 4YacToTa KojeOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHHUS W CIHHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMATrHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, DHEPIUsS U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBSI3BIBAIOIINE JTAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHUMH
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL  3akoH OMa, 3aKOHBI IOCJIEAOBAaTENPHOTO U NapalljieIbHOTO  COEJUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMUTHOW HWHAYKIMH, 3aKOH
NOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS JJIEKTPUYECKOro 3apsia, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BbIPR)KEHUE W YCIIOBHs (TpaHUIBL,
00acTi) IPUMEHUMOCTH;

OTpeNieNATh HAIpaBjeHHWE BEKTOpa MHIYKIIMM MArHUTHOTO MOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M ONHCHIBATh N300paskeHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITTOJIHATh JKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOIECCOB C
UCTOJNb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHUH: Tmpu 3ToM  (HOpMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BBIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PU3UYECKUX BEJIWYHH, IMPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCHOJIb30BATh H3BECTHBIE METOJbI OLIEHKU
MOTPENIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBUCHUMOCTH
(Gu3MYECKUX BENWYMH B BHJAE TaOMUIl M TpapuKOB, MAelaTh BBIBOJABI IO pe3ylbTaTaM
UCCJIEIOBAHMUS,

coOmoaTh IMpaBuia 0O€30MacHOr0 Tpyda MPHU MPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBbHBIX YCTPOMCTB U TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh ITOJIy4Y€HHOI'O 3HaUYeHUs (PU3MUECKON BEeITUYHHBI;

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTONB30BaTh MPH PEUICHWH YYEeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMAIIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MPUHIUITBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, Pa3invaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BsACHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpPY KaloLEel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIaHUPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXIOrO M3 yYaCTHUKOB T'PYIIIBI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE JeATeIbHOCTD YYUTEJIs C Y1€TOM IPOrpaMMbl
Haumenosanue (uudposbie) BOCIIMTAHMSA LIKOJIbI
Ne i/ a3/1eJ10B U TeM
f[ OI; ont Beero Kongpo.m,m,l Hpa%caneCKn 06pazoBaTEIBHBIE
porp € padoThI € padoThI pecypebl
Pazpen 1. DU3NUKA U METOAbI HAYYHOI'O IO3HAHUA -YCTaHOBJIEHUE NOBEPUTENBHBIX OTHOILICHUNA MEXKIY
Bubimorex K Ne1arornieckuM pabOTHUKOM U 00yUYaIOMIMMUCS,
dusnka 1 METOIBI . cxa LIO 6
11 1 0 0 https://m.edsoo.ru/7f41b = CIOCOOCTBYIOINHMX ITOSUTHBHOMY BOCIIPHATHIO
HayqHOro TO3HAHWA 72 00y4JaromuMucs TpeboBaHui U IPOCKO
Hroro 1o paszeny 1 nenaromqecxgro pa60TH1:1Ka, npnmeqegmo ux
BHUMAaHUS K 00CYXJaeMOi Ha ypoKe HHPOPMAITHIH,
Pazgen 2. MEXAHHUKA R vyp P .
AKTUBH3AIINHU TO3HABATEIIBHON JEATEIIbHOCTH;
Bubanoreka 1IOK - o6y K/eHHe 00yYaoMUXCs COOMI0ATh HA YPOKe
2.1 Kunemarunka 10 1 0 https://m.edsoo.ru/7f41b | GmenpunsTic HOpMBI MOBENEHNS, IPaBHIIa OOICHNS
f72 CO cTapuIuMHu (TIeTarOTHIeCKUMHU paOOTHUKAMH) U
bub6mmoreka [IOK CBEPCTHHKAaMU (00yYarOIIUMHUCS ), TPUHIMITEL yueOHON
2.2 JluHaMHUKa 10 1 0 https://m.edso0.ru/7f41b = AUCHMIUIMHBI K CAMOOPraHU3AIINHY;
f72 - IPUBJICUCHUE BHUMAHUS 00YJarOIUXCS K
Bu6nuorexa LIOK [IEHHOCTHOMY aCTIEKTY M3y4aeMbIX Ha YPOKax sIBIICHHH,
2.3 3aKOHBI COXpaHCHNA B 7 0 1 https://m.edsoo.ru/7f41b = OpraHM3ALKs UX PAOOTHI C IIOTY4AEMOH Ha yPOKE
MEXaHHUKC 72 COLMANbHO 3HAYMMON HHpOPMALHEH —
Hroro 1o paszeny 27 I/IgI/ILII/II/IpOBaHPle ee 00CyK/ICHUS, BRICKA3bIBAHUS
00yYaroIMMHCS CBOET0 MHEHHS TI0 €€ MTOBOJLY,
Paszen 3. MOJIEKYJISIPHASI ®M3UKA H TEPMOIUHAMHKA DbpABOTKH CBOGTO K HOf OTHOMGHILE,
OcHoBbl Bu6mnuorexa LIOK - UCTOJIb30BaHNUE BOCIIUTATENbHBIX BO3MOXKHOCTEN
3.1 MOJIEKYJISIPHO- 11 1 1 https://m.edsoo.ru/7f41b CoepIKaHus YIeGHOTO MPEIMETA Yepes
KHHETUIECKOU TCOPUU fr2 JIEMOHCTPALIUIO 00YUYaIOIIUMCS TPUMEPOB
Bu6imoreka [IOK OTBETCTBEHHOT'0, IPAXKJAHCKOTO ITOBEICHHS,
OcHOBBI _
3.2 TepMOMHAMIKH 5 0 0 https://m.edsoo.ru/7f41b = nposiBiaeHus YeIOBEKOIIOOKS U 10OPOCEPAEYHOCTH,
f72 4yepes moa00p COOTBETCTBYIONIMX TEKCTOB ISl YTCHUS,
ArperartHblie Bub6nnoreka [IOK 3a/a4 Uik PELICHHSL, IPOOICMHBIX CHTYAIHii JUIst
3.3 COCTOSIHHSI BEIIIECTBA. 2 0 0 https://m.edsoo.ru/7f41b = 06CyxneHHs B KIacce;

da3oBbIe IEPEXOIbI
Wroro no pazneny 18

72

- IPUMEHCHNE Ha YPOKE MHTEPAKTUBHBIX ()OPM PabOTHI
¢ 00y4aroMMMHUCS: UHTEJUIEKTYAIbHBIX U,
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Pazpen 4. JIEKTPOINHAMUKA

4.1 DJeKTpocTaTuKa 8

bu6nmoreka IJOK
https://m.edsoo.ru/7f41b

f72

ITocTostHHBIN
SJIEKTPUUECKUHN TOK.
Toxu B pa3mu4HBIX
cpemax

4.2 12

buomuoreka LIOK
https://m.edsoo.ru/7f41b

f72

HUtoro no pazzeny 20

O000111eH1E U UTOTOBOE
MOBTOPEHHE

CTUMYJIHPYIOIIUX MTO3HABATECILHYI0 MOTHBAIIHIO
00yYaromuxcs; TMCKYCCHI, KOTOPBIE TAI0T
00y4aronMMcs BO3MOXXHOCTD PHOOPECTH OTBIT
BEJIEHNS] KOHCTPYKTUBHOTO JHANIOTa; TPYIIIIOBON
paboThl K paboTHI B Mapax, KOTOpBIE y4aT
KOMaHAHOH paboTe W B3aMMOIECUCTBHUIO C IPYTHMH
JIETHMH;

- BKJIFOUYCHHUE B YPOK UTPOBBIX MIPOLIEAYP, KOTOPHIE
MOMOTAIOT MOJICPKaTh MOTUBALIMIO 00YYAIOIINXCS K
MTOJTyYEHUIO 3HAHUH, HATAKUBAHHIO TIO3UTHBHBIX
MEXKIUYHOCTHBIX OTHOIIEHUH B Kj1acce, IIoMoraroT
YCTaHOBJICHHUIO T0OpoKenaTebHOl aTMOchephbl BO
BpeMS YPOKa;

- opraHu3anys medcTBa MOTUBHPOBAHHBIX U
3PYAMPOBAHHBIX 00YUYAIOIIMXCS HAJl UX
HEYCIIeBAIOIINMHU OJHOKIIACCHUKAMH, TAOIIETO UM
COIMAJIHFHO 3HAYMMEIN OIBIT COTPYAHUYECTBA U
B3aMMHOU MTOMOIIH;

- MHUIMUPOBAHUE U TIOJICPIKKA HCCIIE0BATEIHCKON
JIESITENIbHOCTH O0YYaIOINXCS B paMKax pealln3anun
UMU UHAUBUAYAJIIBHBIX U TPYIIIIOBBIX
UCCIIEIOBATENBCKUX MTPOEKTOB, YTO JIACT
00yJaromMcs BO3MOXXHOCTh ITPHOOPECTH HABBIKU
CaMOCTOSITETTFHOTO PEIIeHHS TEOPETHIECKOM
PO0OJIEMBI, TCHEPUPOBAHUS U O)OPMIICHHS
CO6CTBGHHBIX I/II[GFI, YBAKUTCJIILHOTO OTHOIICHHUA K
YyXKUM HJIesM, 0(hOpPMIICHHBIM B paboTax APyTrUxX
ucclenoBareneil, HaBbIK MyOJUYHOTO BBICTYIUICHHSI
nepesi ayAuTOpUen, apryMeHTUPOBAHUS U OTCTalBaHUs
CBOEU TOUKH 3PEHUSL.

OBIIEE KOJIMYECTBO

YACOB 110 TTPOTPAMME 68
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TEMATHYECKOE INTAHUPOBAHHUE

11 KNIACC
HanMeHOBAIE KosnyecTBo yacoB DJIeKTPOHHbIE JlesiTeJIbHOCTh YYHTEJIS C Y4€TOM NMPOTrPaMMBbI
New/n  pasnenos m Tem Kontpoabusr | TpakTieck (uudposbie) BOCIIUTAHMS IIKOJIBI
NporpamMmal Beero e padoThI He padboThl obpasopateibHle
pecypchl
Pazpea 1. JIEKTPOINHAMUKA -YCTaHOBJIEHUE JOBEPUTENBHBIX OTHOILICHUNA MEXKIY
MaruuTHOE ToJIe. Bu6mmoreka LIOK HeJarOrYeCKUM pabOTHUKOM U 00yYaroMMUcH,
11 DNeKTpoMarHuTHas 11 1 1 https://m.edsoo.ru/7f4lc =~ CMOCOOCTBYIOMIUX MO3UTHBHOMY BOCHIPHATHIO
MH/Ty KIS 97c o0yuaromumMucs TpeOoBaHU 1 POCHO
Hroro 1o pasieny 11 HeJarOrMYeCKOro pabOTHUKA, MPUBIICUCHHUIO X
BHHUMaHUS K 00CY»X1aeMOoi Ha ypoke WH(OpMAIIH,
Paynen 2. KOJIEFAHWA H BOJIHBI aKTHBU3AIINH [TO3HABATEIBHOM IEATeTbHOCTH;
Mexanunueckne u Bubanorexa 1IOK - o6y K/eHHe 00yYaoMUXCs COOMI0NATh HA YPOKe
2.1 AIICKTPOMArHUTHBIC 9 1 https://m.edsoo.ru/7f41c | oGmenpunsThic HOPMBI IOBENEHNS, IPABHIIA OOLICHNS
KonmeOaHus 97c €O cTapmuMH (TIeJaroriuecKiMy pabOTHUKAMH) U
MexaHn4eckue u Bbub6mmoreka [IOK CBEPCTHHKAaMU (00yYarOIUMHUCS ), TPUHIIMITEL yueOHON
2.2 ANIEKTPOMArHUTHBIC 5 1 https://m.edso0.ru/7f41C = AUCHMIUTMHBI K CAMOOPraHU3aIINH;
BOJIHBI 97c - IPUBJICYCHNE BHUMAHUS 00YYaIOIIUXCS K
Bu6imoreka [IOK IICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypOKax
2.3 OnTuka 10 https://m.edsoo.ru/7f41c = SBICHHUIA, OPraHM3aLMs HX PabOTHI C MOTy4aeMOH Ha
97¢c YPOKE COMaIBHO 3HAUUMOM MH(OpMaIen —
roro o paszieny 24 o WHUIMIPOBAHNUE €€ 00CYKICHHS, BHICKa3bIBAHHS
Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH gfgj‘;%ff:{?g‘;’éff M :}fﬂze HOBOLY,
OcHoBBI CrieLHATLHOM Bubmmorexa [IOK - ACTIOJIB30BaHKNE BOCITUTATEIbHBIX BO3MOXHOCTEH
3.1 TEOPUH 4 1 https://m.edsoo.ru/7f41c CoZlepkaHnst yIeOHOTO IIPeMeTa Yepes
OTHOCHTCIEHOCTH 97c JIEMOHCTPAIINIO 00YYAIOIIMMCS TPHUMEPOB
Hroro no pazueny 4 OTBETCTBEHHOT0, TPAXKIAHCKOTO TIOBEICHUS,
Pasnen 4. KBAHTOBASI ®U3UKA TPOSIBIICHHS YEJIOBEKOIOOUS U T0OPOCEPACHHOCTH,
) Bu6nuorexa [IOK 4epe3 moA00p COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHUS,
41 DJIeMEHTBI KBAHTOBOM 6 1 https://m.edsoo.ru/7f41c 3a7a4 41 pelIeHus, HpO6J‘I€MHBIX CUTYyaluH st
OIITHUKH 97¢c 00CyX/1eHUs B KJacce;
BuGmiorexa LOK - IPUMEHEHHUE Ha YPOKe I/II-‘ITepaKTI/IBHBIX bopm
4.2 Crpoenue aroma 4 1 paboThI ¢ O0YJAIOIIMMUCS: UHTEIUIEKTYaTbHBIX HIP,

https://m.edsoo.ru/7f41c
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4.3 ATtoMHoOe PO

97c

bubnmoreka IJOK
https://m.edsoo.ru/7f41c
97c

Hroro no pazgeny

15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHA

DJIEMEHTHI
5.1 aCTPOHOMUHM U
actpodm3uku

Uroro no pazneny

7

buomuoteka LIOK
https://m.edsoo.ru/7f41c
97c

Pasngesn 6. OBOBIIAIOIIEE IIOBTOPEHHUE

O06o01maroiee
MMOBTOPEHHE

6.1

Hroro no pazgeny

5

bubmuorexa LIOK
https://m.edsoo.ru/7f41c
97c

CTUMYJIHPYIOIIUX MTO3HABATEILHYI0 MOTHBAIIHIO
00yYaromuxcs; TMCKYCCHH, KOTOpPBIE TAl0T
00y4JaronMMCcs BO3MOXXHOCTD PHOOPECTH OTBIT
BEJIEHNUS] KOHCTPYKTUBHOTO JTHAIIOTa; TPYIIITOBON
paboThl K paboTHI B Mapax, KOTOpPBIE y4aT
KOMaHAHOH paboTe W B3aMMOICUCTBHUIO C IPYTHMH
TIETHMH;

- BKJIFOUCHHUE B YPOK UTPOBBIX MIPOLIEAYP, KOTOPHIE
MOMOTAIOT MOJICPKaTh MOTHUBALIMIO 00YUAIOIINXCS K
MTOJTyYEHUIO 3HAHUH, HATAKUBAHHIO TIO3UTHBHBIX
MEXINYHOCTHBIX OTHOIIEHUH B KjJ1acce, ImoMoraroT
YCTaHOBJICHHUIO T0OpokKenaTebHOl aTMOochephl BO
BpeMS YPOKa;

- opraHu3arys medcTBa MOTUBHPOBAHHBIX U
3PYAMPOBAHHBIX 00YUYAIOLIMXCS HAJl UX
HEYCIIeBAIOIINMHU OJHOKIIACCHUKAMH, TAOIIETO UM
COIMAJIHbHO 3HAYMMEIHN OIBIT COTPYAHUYECTBA U
B3aWMHOU TOMOIITH;

- HUIMUPOBAHUE U TIOJICPIKKA HCCIIE0BATEIHCKON
JIeSITEIbHOCTH O0YYaIOIINXCS B paMKax pean3aliu
UMU UHAUBUAYAJIIBHBIX U TPYIIIIOBBIX
UCCIIEIOBATENBCKUX MTPOEKTOB, YTO JIACT
00yJaromMcs BO3MOXXHOCTh IPHOOPECTH HABBIKU
CaMOCTOSITETTFHOTO PEIIEHHS TEOPETHIECKOM
PO0JIEMBI, TCHEPUPOBAHUS U O)OPMIICHHS
CO6CTBGHHBIX I/II[GFI, YBAKUTCJIIbHOTO OTHOIICHHUA K
YyXKUM HJIesM, 0(hOpPMIICHHBIM B paboTax APyrux
uccleoBareNneil, HaBbIK MyOJIUYHOTO BBICTYIUICHHS
nepes ayJJUTOpUeid, apryMeHTUPOBaHUS U
OTCTaWBaHUS CBOSH TOUYKH 3PEHUSI.

OBIIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

KoauyecTBO yacos

Tema Vpoka Konrpo @ Ipakruy OJIEKTPOHHbIE HH(POBLIE
P Bcero | JbHbIE ecKHe o0pa3oBaTelIbHbIE pecypchl
padoTbl | padoThI
1. ®wusuka — HAyKa O MPHUPO/IE. EH@I_HOTem HOK £
HayuHbie METOJbI MO3HAHMS ttps./'/'m.edsoo.ru/ 0c32e2
OKpy>Katoiero Mupa. Pons u mecto YpoK qum‘a 11 CCTECTBEHHO "
N 1 HAyYHBIA METOJI TIO3HAHUS TIPUPOIBI
¢u3uku B GOpMUPOBAHUU COBPEMEHHOM (PDILI)
Eaﬁﬁg‘feﬁ%m;iiﬁ’oim - https://resh.edu.ru/subject/lesson/589
P s AeH: 4/start/90071/
2. MexaHn4YecKoe IBMKCHHE.
OTHOCHUTEIIPHOCTh MEXaHHUYECKOTO 1 Bu6nnoreka [JOK
nBkeHus. Ilepemerienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
bubnunoreka LIOK
https://m.edso0.ru/ff0c3620
3. PaBHOMEpHOE MpsSMOITUHEHHOE Ypox PaBHf) Meproe
BIBKEHHE 1 MPSIMOJIMHEWHOE JTBH)KCHUE
A MatepuanbHoi Touku" (POI)
https://resh.edu.ru/subject/lesson/628
7lstart/46887/
bubmmoreka LIOK
4. TosTopenne kypea 9 kracca. ! https://m.edsoo.ru/ff0c372e
bubmuoreka LIOK
5. Beozmas kouTposLuas pabora 1 https://m.edsoo.ru/ff0c39cc
6. Cioxenue ckopocreil. MrHOBEeHHas 1 bubnuoreka [IOK
U CPEIIHSIS CKOPOCTH. https://m.edsoo.ru/ff0c3ada
7. PaBHOYCKOpEHHOE MPSMOIUHEHHOE 1 VYpoxk "PaBHOYCKOpEHHOE ABHKEHUE
JIBIDKEHNE MatepuanbHoi Touku" (POL)
8. CBobomHOe majgeHue. YCKOpeHue 1 https://resh.edu.ru/subject/lesson/372
CBOOOHOrO NaJCHUS 1/start/160133/
9. KpuBonuHeiHOE ABHKEHHUE.
JIBrxeHne MaTepUaAIbHON TOUYKH I10 1 1
OKPYKHOCTH Ypok "PaBHOMEpHOE IBHKEHHE
10. O6o0maromuii ypox 1mo Teme TouKH 10 okpysicioctu” (POLLL)
"KﬁHeMaTnKa" 1 https://resh.edu.ru/subject/lesson/371
1/start/47122/
11. KontponpHas paboTa 1Mo Teme
n " 1 1 0
Kunemaruka
Bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3be8
12. IlpyHIMT OTHOCHTEIEHOCTH Ypox "MHepumatbHpie CHCTEME!
Tlanunes. MuepuuanbHble CHCTEMBI 1 Oziqe;innzian;g MexammKe"
otcuera. [lepBriif 3akoH HeioToHa OTHOCHTEIILHOC ¢ ¢
(POIII)
https://resh.edu.ru/subject/lesson/628
6/start/47238/
13. Macca tena. Cuna. [lpuHumn 1 Bbubmuoreka LJOK
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cynepro3uuuu cui. Bropoit 3akon
HproToHa 1151 MaTepruanibHON TOYKU

https://m.edsoo.ru/ff0c3be8

14. Tperuii 3axkon HploToHa aj1st
MaTepuaIbHBIX TOYEK

15. 3akoH BcemupHOTO TATOTeHU. CHma
Tsoxectu. [lepBas kocMudeckas
CKOPOCTb.

16. Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bubmuoreka LIOK
https://m.edsoo.ru/ff0c3be8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3d00

Ypoxk "['paBUTAlIIOHHEIE CUITBI"
(PDII)
https://resh.edu.ru/subject/lesson/471
8/start/47325/

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3el18

17. Bec tena. HeBecoMocCTb.

18. Cuna tpenus. Koapdunuent
TpeHust. Cusa conpoTHBIECHUS TTPH
JBIDKEHUHN TeJla B XKUIKOCTH WM Ta3e

19. [loctynarenpHOE U BpaliaTeIbHOE
JBYOKCHUE a0COJIFOTHO TBEPIOTO TeJa.
Mowment cuiel. [1nedgo crnsl. YcenoBns
paBHOBecHS TBEPIIOTO TeJa

20. O600marmuil YpoK 1o Teme
" Tunamuka"

21. KonTponbHas paboTa 1o Teme
" Tunamuka"

22. immynibc MaTepualibHON TOUKH,
CUCTEMBI MaTEpPHAIbHBIX TOUEK.
NMmynbec cuibl. 3aKOH COXpaHEHUs
umiyInbsca. PeakTHBHOE NBIKEHHE

VYpok "3akon 'yka" (POL)
https://resh.edu.ru/subject/lesson/472
1/start/47472/

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0c3f76

VYpox "Cuinsl Tpenus" (POLL)
https://resh.edu.ru/subject/lesson/628
9/start/47531/

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

VYpok "[locTynaTenbHOE JBUKEHHE.
BpamarensHoe 1BHKEHHE TBEPIOTO
tena" (POI)
https://resh.edu.ru/subject/lesson/628
8/start/47151/

bubmmoreka LIOK
https://m.edsoo.ru/ff0c43d6

Ypok "Umnynsc. 3aK0H COXpaHEHUS
ummynbca" (POLI)
https://resh.edu.ru/subject/lesson/589
5/start/138339/

23. PaboTa 1 MOILIHOCTH CHJIBI.
Kunertnueckas 3Heprust MaTepuagibHON
Touku. Teopema 00 U3MEHEHNHU
KUHETUYECKOW SHEPTUn

24. IloTeHIIMaNbHAS SHEPTHSL.
[NoreHumanbHas SHEPTHS YIIPYTO
ne(pOpPMUPOBAHHOM MPY>KUHBI.
[lorenumanbHas 3HEprys Teaa BOIU3H
MTOBEPXHOCTH 3eMIIH

25. IToTeHuManbHBIE U
HEMOTEHIHaJIbHbIe CUIIbI. CBSI3b pabOTHI
HEMOTEHIUAIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOW PHEPTHH CUCTEMBI TEJ.
3aKOH COXPaHEHUS MEXaHUUECKON
SHEPrUH

bubmnoreka LIOK
https://m.edsoo.ru/ff0c4502

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0c461a

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0c478c

26. JlaboparopHas paboTa

VYpok "PaboTta. MouHOCTb. DHEprHsl.
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«HccnenoBanue cBs3u pabOTHI CHITBI C
M3MEHEHUEM MEXaHHYECKOW SHEPTHH
TeJa Ha IPUMEPE PACTIKEHHS
PE3UHOBOIO KI'YTa»

27. O000MmaIui YpOK 10 TeMe
"3akoHbI coxpaHeHHs"

3aKOH COXpaHEHUSI MEXaHUYECKON
sueprun" (MOI)
https://resh.edu.ru/subject/lesson/629
0/start/197453/

28. [IpoBepounas paboTa Mo Teme
«Kunematuka. Jlunamuka. 3aK0HbBI
COXpPAHEHHUS B MEXaHUKE»

29. OCHOBHBIE TIOJIOKECHUS
MOJICKYJISIPHO-KUHETUYECKOH TEOpHUH.
BpoynoBckoe amxkenue. Anddysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka LIOK
https://m.edsoo.ru/ffOc4dc2

30. XapakTep ABIKEHUS U
B3aUMOJICICTBHS YaCTHI] BEIIECTBA.
Mopenu CTpOeHUs Ta30B, JKUIKOCTEH U
TBEPABIX TEN

Ypok "CrpoeHue ra3000pa3HbIX,
JKUJIKUX U TBEPABIX Tel. MaeanbHbli
raz" (POLI)
https://resh.edu.ru/subject/lesson/373
1/start/47858/

31. Macca monekyin. KonuuectBo
Bewectra. I[loctosHHas ABoraapo

32. TeruioBo€ paBHOBECHE.
Temneparypa u e€ usmepenue. [llkana
temneparyp Llenbcus

33. Uneanbuslii raz B MKT. OcHoBHOE
ypaBHeHue MKT

Ypok " Beraucienus ¢
HMCIOJIb30BAaHUEM MOHITHI
"KOJIMIECTBO BemecTna" n
"MonsipHas macca"" (MOL)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8460843?menuRef

errer=catalogue

VYpok "Temneparypa. QHeprus
TETJIOBOTO JIBIDKCHUS MOJIEKYT"
(POIII)
https://resh.edu.ru/subject/lesson/589
8/start/15462/

bubmmoreka LIOK
https://m.edsoo.ru/ffOc4fde

Ypok "OcHoBHOEe ypaBHeHHE MKT"
(PDIII)
https://resh.edu.ru/subject/lesson/629
1/start/15491/

34. AGcomtoTHas TeMIiepaTypa Kak Mepa
CpelHel KUHEeTUYECKON SHEPrUuu
JIBIOKCHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-KnamneiipoHa

35. 3akon [laneroHa. ["'a30BEIe 3aKOHBI
36. JJaboparopHast paboTa

«IKcIepuMeHTaIbHas IPOBEPKA 3aKOHA
T'eii-JIroccakay

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

Ypok "YpaBHEHHE COCTOSHUS
HIeaAILHOrOo ra3a. [ 'a30Bble 3aKOHBI"
(PBILI)
https://resh.edu.ru/subject/lesson/629
2/start/325554/

37. 3ompornecchl B UIeaIbHOM Tase u
uX rpaduuecKoe MpeJicTaBIcHne

bubmuoreka LIOK
https://m.edsoo.ru/ff0c570e

38. O6001aIKi YPOK 110 TeME
"MonekynsapHas ¢pu3uxa"

39. KonTponbHas paboTta 1o Teme
"MonekynsapHas ¢pu3uxa"

Ypox "OcnHoable onoxxernss MKT.
Bbpoynosckoe nemxenune" (POII)
https://resh.edu.ru/subject/lesson/472
2/start/47800/

40. BHyTpeHHSIs SHEpIrHs

bu6mmoreka IJOK
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TEPMOJAUHAMUYECKOU CUCTEMBI U
criocoObl €€ u3menenusa. KomuuectBo
TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPrus OAHOATOMHOTO UJICATHLHOTO
rasza. Bunel Temnonepenaun.

https://m.edso0.ru/ff0c5952

VYpok "Buyrpennss sueprus. PadoTa.
Kommgectro Termnoter” (POIII)
https://resh.edu.ru/subject/lesson/589
7/start/150904/

41. Y nenbHas TEINIOEMKOCTD BEIIECTBA.
KonmdecTBO TEMIOTH MpH
Tertonepenade. AaquadaTHBIN TIporecc

42. TlepBblii 3aKOH TEPMOJUHAMUKH U
€ro MPUMEHEHUE K H30IPOLIECCaAM.
HeoOpaTiuMocTh poneccoB B IPHPOJIE.
BTopoii 3aKkoH TepMOAMHAMUKH.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc5efc

VYpoxk "[lepBblii 3aK0H
TepMOTMHAMHKHA"
https://resh.edu.ru/subject/lesson/472
3/start/15578/

43. Tlpunnun neiicteus u KI1/1
temnoBoi mamHbl. Hukn KapHo u ero
KIIA.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

VYpok "CTaTUCTUUECKUI CMBICT
BTOpOro Havana. [{ukisl. [{ukin
Kapno" (M3OIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/11840816?menuRe
ferrer=catalogue

44, DxomorndecKue mpooIIeMbI
TeriodHepreTuku. O000MArIINI yPOK
1o Teme "OCHOBBI TEPMOTMHAMHUKH "

45. TTapooOpazoBaHue U KOHIEHCAIIHS.
Ucnapenne u kunenne. AGCONOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTH BO3/IyXa.
Hacepiennsiii nap.

46. Tépnoe teno. Kpucrannmuieckue u
amopdHsie Tena. AHM30TPOIUS CBOICTB
KpucTayuioB. JKukue KpucTasibl.
CoBpemenHble Matepuainsl. [lnaBnenue
W KpUCTaJUIM3aLMsl. Y IesIbHast TeIoTa
riaBieHus. CyOmumMariust.

47. YpaBHEHHE TEIUIOBOIO OanaHca

Ypoxk "Temnossie aurarenu. KI1]
TeruoBbIxX Apurateneit” (POL)
https://resh.edu.ru/subject/lesson/376
3/start/160222/

bubmuoreka LIOK
https://m.edsoo.ru/ff0c63b6

bubmmoreka LIOK
https://m.edsoo.ru/ff0c65f0

VYpok "XKunkoctu u TBEpAbIE Tena."
(PDIII)
https://resh.edu.ru/subject/lesson/374
1/start/78608/

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6820

48. Dnektpuzaiys Te1. DICKTPUUSCKUN
3apsan. J[Ba BuAa dIEKTPUUECKUX
3apanoB. [IpoBOAHUKY, AUINEKTPUKU U
TIOJTYTIPOBOTHUKH. 3aKOH COXPAHCHWUSI
3apsza.

bubmuoreka LIOK
https://m.edsoo.ru/ff0c6bcc

49. B3auMmo/ieiicTBre 3apsi0B. 3aKOH
Kynona. TodeuHslil 271€KTpUUECKUI
3apsin

bubmuoreka LIOK
https://m.edsoo.ru/ffOc6ced

Ypok "DnekTpuyeckuii 3apsa. 3aKoH
Kymnona" (POIL)
https://resh.edu.ru/subject/lesson/629
3/start/160282/

50. Hanpsik€HHOCTD AIIEKTPUIECKOTO
nosst. [TpuHnmn cynepno3uiuu
3JIEKTpUUECKUX ToJiel. JTunun

Bu6mmoreka IJOK
https://m.edsoo.ru/ffOc6df2
Ypok "Hanpssk€HHOCTS M IMOTEHITHAT
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HaIpsKEHHOCTH

51. PaboTa cuIT 3JIEKTPOCTaTHYECKOTO
nons. [lorenunan. Paznocte
MOTEHIIHATIOB

QJICKTPOCTATUYCCKOTIO IOJIA.
Paznocts nmorentmanos" (POII)
https://resh.edu.ru/subject/lesson/589
9/start/48723/

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6f00

52. Dnekrpoémrocth. Konnencatop.
DIIeKTPOEMKOCTE TUIOCKOTO
KOHJIeHCAaTopa. JHEPrus 3apsHyKEHHOTO
KOHJIeHCaTopa.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7126

53. JlaboparopHas pabota "H3mepeHue
3NEKTPOEMKOCTH KOHJeHcaTopa"

54. IpuHIMI ASHCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOITUPOBAILHOTO
armapara, CTpyHHOTO IpUHTepa.
DIIeKTpOCTaTUUECKAas 3aIIUTA.
3azeMiieHHE IEKTPONPUOOPOB

VYpok "DNeKTpOeMKOCTb.
Konnencarop" (POII)
https://resh.edu.ru/subject/lesson/375
3/start/48777/

Ypok "DIeKTPOEeMKOCTb.
Konnencarop" (M3LI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8475064?menuRef
errer=catalogue

55. O6o0marmuil ypok 1mo Teme
"OnekTpocTaTuka'

Ypoxk "KonneHncaTopsl.
DIeKTPOEMKOCTh KOHAeHCaTopa"
(MDILI)
https://uchebnik.mos.ru/material_vie
w/lesson_templates/2058587?menuR
eferrer=catalogue

56. DneKkTpuUecKuii TOK, YCIOBHS €T0
cymectBoBaHUA. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsoxenue.
Comportusnenue. 3akoH Oma 11
y4acTKa [enu

VYpok " 3akon Oma a1 ygactka
uenu. CoegMHEHUs! TPOBOAHUKOB"
(PBII)
https://resh.edu.ru/subject/lesson/590
1/start/48864/

57. IlocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOTHUKOB.

58. PaboTa 1 MOIIIHOCTH
AJIEKTPUUECKOTO TOKA. 3aKoH J[xoyiis-
Jlenmna

59. 3akon Oma 1 IOJTHOH (3aMKHYTO¥)
anekTpudeckoil nenu. Kopotkoe
3aMbIkaHue. JlaboparopHas paboTa
«M3mepenne D3J1C ncTounrka Toka u
€ro BHYTPEHHETO CONPOTHUBIICHHUS

bubmoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubmmoreka LIOK
https://m.edsoo.ru/ff0c7838

Ypoxk "3akon xoynsa-Jleamna. 91C"
https://resh.edu.ru/subject/lesson/474
1/start/150960/

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

Ypok "3akon OMa jy1st TOTHOH T1enu"
(PDIII)
https://resh.edu.ru/subject/lesson/590
0/start/49362/

60. DnekTpoHHAas TPOBOMMOCTh
TBEPABIX METAIIIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUSI METAIJIOB OT
Temneparypsl. CBEpXIpoBOIUMOCTb

Ypok "DIeKTPUIECKHiA TOK B
metaiax" (POILL)
https://resh.edu.ru/subject/lesson/377
5/start/107857/

61. DiekTpUUECKUil TOK B BaKyyMe.
CBoiicTBa MEKTPOHHBIX ITYYKOB

Ypok "OneKTpuiecKkuii TOK B
BakyyMme u razax" (POIII)
https://resh.edu.ru/subject/lesson/378
7/start/197482/
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62. [TonynpoBOIHUKH, MX COOCTBEHHAS
U MIpUMECHast IpoBOIUMOCTh. CBOMCTBA

Bu6mmoreka IJOK
https://m.edsoo.ru/ffOc84ae
VYpok "DIeKTpHIECKHA TOK B

p—n-nepexona. IlomynpoBOJHUKOBEIE 1 nosrynpoBogaukax" (POIL)
npuoOOopbI https://resh.edu.ru/subject/lesson/629
4/start/49445/
bu6nmoreka [JOK
63. DieKTpUYECKHii TOK B paCTBOpax U https://m.edsoo.ru/ff0c82ba
paciiaBax 3JIeKTPOIUTOB. 1 VYpok "IneKTpuyuecKuii TOK B
DNEKTPOIUTUYECKASL TUCCOLIUALIUS. sxkuakocTax” (POII)
DIeKTPOIn3 https://resh.edu.ru/subject/lesson/629
5/start/15636/
64. DieKTpUYECKUI TOK B ra3ax.
CaMocTOsSTENbHBIN U 1 bubnuoreka [IOK
HECAMOCTOSITCIIbHBIN pa3psia. MoTHHS. https://m.edsoo.ru/ff0c84ae
[Tnazma
65. DnekTprueckre IpudOpsl 1
YCTPOMNCTBA U UX MPAKTUUECKOE 1 bubnuoreka [IOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301macHOCTH
66. O606maromuit ypok «llocTosHHBIN 1 bubmmorexa [IOK
TOK. TOKH B pa3inuHbIX cpenax” https://m.edsoo.ru/ff0c88be
Hoctommiut smesspsccui ror, Ton | 1 BuGorera LIOK
p ' https://m.edsoo.ru/ff0c8a8a
B pa3JIM4YHbIX Cpeaax»
68. O6o0marmuil ypok 1o remam 10 1 bubnuoreka [IOK
Kjacca. https://m.edso0.ru/ff0c8c56
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

KoJauyecTBO 4acos

Kontpo Ilpakruy  OJIEKTPOHHbIE HH(POBLIE
JbHBIE | ecKHe o0pa3oBaTeJIbHbIE PeCypChI

padoTbl | padoThI

Tema ypoka Bcer
0

1.B3aumopeiicTBre TOKOB. MarHUTHOE
nosie. BexTop u TMHUM MarHUTHOM
WHIYKIUH.

buomuoreka LIOK
https://m.edsoo.ru/ff0c9778

2.Cuna Amnepa. [Ipumenenue 3akoHa Bubmmoreka [IOK
Awmriepa. https://m.edsoo.ru/ff0c98fe
3. leficTBHe MarHUTHOTO TIOJIS HA Bubnunoreka [IOK

IBrKyercs 3apan. Cuna Jlopenua.

https://m.edsoo.ru/ff0c98fe

4. «HaOmronenne nefCTBUS MAarHUTHOTO
mmoJtst Ha Tok». JlabopaTopHas paboTa
Nel.

5.MarauTHsle CBOICTBA BEILIECTBA.

bubmuorexa LIOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa LIOK
https://m.edsoo.ru/ff0c9df4

6.006001arIui YpoK Mo TeMe:
«MarauTHo€e noJse».

Ypok "MarautHas HHAYKLUS.
JelicTBuE MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM U JIBWKYIILYIOCS
3apspkeHHyto yactuiy" (POL)
https://resh.edu.ru/subject/lesson/3806/
start/46748/

7.1loaroToBKa K BBOJAHON KOHTPOJIBHOMN
pabore.

8.BBoHas koHTpOJIBHAS paboTa.

9. MarauTHbIi TOTOK. 3akoH DMU.
(dapanes- Makcemna)

bubmoteka [IOK
https://m.edsoo.ru/ff0cal50

bubmoteka [IOK
https://m.edsoo.ru/ff0ca600

Buneo "IlocTossHHBIE MArHUTEL.
MaruutHas crpenka" (MOILL)
https://uchebnik.mos.ru/material_view/
atomic_objects/1839038?menuReferre

r=catalogue

10. HampaBneHne MHAYKLIMOHHOTO TOKA. Bu6immoreka [IOK
IMpaswio Jlenia. https://m.edsoo.ru/ffOcab82
11. 5/IC uHAYKINHA B IBYDKYIIHXCS bub6nmoreka IJOK
MPOBOJTHUKAX. https://m.edsoo.ru/ffOcad58
12. Camounaykiusi. UHIyKTUBHOCTb. bub6nmoreka IJOK

BHepFI/IH MAaravTHOI'O I10JIA.

https://m.edsoo.ru/ffOcaf06

13. JlabopaTtopHas paboTa Ne2
«M3yuenue sBnenus M.

VYpok "DnekTpoMarHuTHAS HHIYKIUS"
(PDIII)
https://resh.edu.ru/subject/lesson/4908/
start/96375/

14. KontponpHas paboTa 1Mo Teme bubanoreka LIOK
«SBnenne DM https://m.edsoo.ru/ff0cb820
15. CBoOogHbIe KOICOaHNs. bu6nmoreka IJOK
apmonnueckue konedbaHusl. https://m.edsoo.ru/ffOcb9c4
16. BeinyxneHHbIe KOneOaHusl. Bub6mmoreka [TOK

Pe3onarnc.

https://m.edsoo.ru/ff0cbb86
Ypok "Mexanndeckue koneoanus"
(POILI)
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https://resh.edu.ru/subject/lesson/4907/
start/78497/

17. JlabopatopHas paboTa
«OnpezeneHue «g» MpH MOMOIIH
MasTHHKa»Ne3

18. CoboaubIe DM KOJICOaHMUS.
KonebaTenpHbIil KOHTYD

19. YpaBHeHuUe IpOIIECCOB B
kosiebarenbHOM KOHTYpe. [Tepros
CBOOOJIHBIX KOJICOAHHMIA.

bub6nmoreka IJOK
https://m.edsoo.ru/ffOcbd34

Ypok "CBoboaHbIE U BEIHYK/ICHHBIC
3NIEKTPOMArHUTHBIE KoJeOaHusl.
Koneb6arenbueiit kouTyp" (POLL)
https://resh.edu.ru/subject/lesson/5903/
start/46945/

bubmuoreka LIOK
https://m.edsoo.ru/ff0cc324

20. [TepemMeHHBII TOK. AKTHBHOE
COTIPOTHBIICHHE.

21. KonaeHncatop 1 KaTyIKa
WHAYKTUBHOCTH B 1M NIEPEMEHHOTO
TOKa. Pe30HaHC B 31€KTPUUECKON LIEMH.

Ypoxk "llepeMeHHBIH 2NIEKTPUIECKUN
tok" (POII)
https://resh.edu.ru/subject/lesson/4909/
start/47006/

bu6nunoreka IJOK
https://m.edsoo.ru/ffOcca54

22. Pemrenne 3amay mo teMe «OM
Kose0aHns». ABTOKOJIEOAHM.

23. CamocTrodaTenpHas paboTa 1o Teme
«9M konebaHUI»

24. I'erepupoBaHUe IEKTPUIECKON
sHepruu. TpancopMaTopsl.

25. [Ipon3BoaCTBO, Iepeaaya u
WCTIOJIb30BaHKE dJICKTPOIHEPTUH.

26. Pemenue 3amay mo reme
«[Ipou3BoaCTRO, HIepeaaya u
HCIIOJIb30BAaHHUE AICKTPUUCCKOMH
SHEprHUu.

bubmuoreka LIOK
https://m.edsoo.ru/ffOcccOc
bubnunoreka IJOK
https://m.edsoo.ru/ffOccfe0

VYpox "Tpanchopmarop" (MIILI)
https://uchebnik.mos.ru/material _view/
lesson_templates/2235381?menuRefer
rer=catalogue

bubmmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

bubmnorexa LIOK
https://m.edsoo.ru/ff0cd350

27. BonHoBEIe siBnieHUS. [|JTMHA BOJTHEI.
CKOpOCTh BOJIHBI. 3BYKOBBIE BOJHBI.

28. DKcnepuMEHTAITbHOE 00HAPY)KEHUE
OM Boms. [ImoTHOCTE TOTOKa DM
H3JTyYCHUS

butmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcd7f6

29. N3o6perenue paano [1omoBeIM.
[IpuHIMIIBL paguOCBSI3H.

bub6nmoreka IJOK
https://m.edsoo.ru/ffOcd67a

VYpok "l[IpumeHenne
3NEKTPOMAarHUTHOTO M3MydeHus"
(PDIII)
https://resh.edu.ru/subject/lesson/4915/
start/47443/

30. CoiictBa DM BoiH. Pagunonokanus.

bubmmoreka [IOK
https://m.edsoo.ru/ffOcddle

31. ITousarue o TeneBuAcHUU. Pa3BruTue
CPEICTB CBSI3H.

Ypok "Mexanndeckue BoHB" (POII)
https://resh.edu.ru/subject/lesson/3795/
start/270796/

32. KonrpospHas pabdota no teme «OM

Ypok "DnekTpoMarHUTHBIE BOJIHBI"
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KOJICOAHMS U BOTHED.

(PDIII)
https://resh.edu.ru/subject/lesson/4913/
start/47383/

33. Cxopoctb cBeTa. OTpakKeHHe CBETa.

34. 3akoH npenomiieHus ceera. [lonHoe
OTpayKeHHE.

35. JIunza. [TocTpoeHne n300paskeHUi.
dopmyia TOHKOM JTHH3BI.

36. [lucniepcus ceera.

37. UnTepdepennns ceera.

38. Mudpakuus ceera. AndpaknnoHHas
pelieTka.

39. [Tonnepe4HOCTH CBETOBBIX BOJIH.
ITonsipusanus ceera.

40. JIaboparopHast pabora Ned
«M3mepenue nokasares IpeJIoMIICHHS
crexna» u NeS «OnpenencHue
ONTHYECKOH CHIIBI U (POKYCHOTO
paccTosiHUSI cOOMPAIOLIeH JIMH3BI».

41. JIaboparopHast pabora «/3mepeHue
JUTUHBI CBETOBOM BOJHBEI»N0O.

bu6nmoreka IJOK
https://m.edsoo.ru/ffOced22

bu6nmoreka IJOK
https://m.edsoo.ru/ff0cf02e

Ypox "JIunza. I[locTtpoenne
nzobpaxkenus B munze" (POLL)
https://resh.edu.ru/subject/lesson/3843/
start/270825/

bub6nmoreka IJOK
https://m.edsoo.ru/ffOcf862

VYpox "ducnepcust usera" (POLI)
https://resh.edu.ru/subject/lesson/3818/
start/47999/

bu6nunoreka IJOK
https://m.edsoo.ru/ffOcfa42

VYpox "Unatepdepennns ceera" (POLL)
https://resh.edu.ru/subject/lesson/5906/
start/197573/

bu6nunoreka IJOK
https://m.edsoo.ru/ffOcfc68

bubmoteka [IOK
https://m.edsoo.ru/ffOcf6f0

VYpok "l[lonsprusanns ceera.
KopmyckynspHast 1 BOITHOBas TeOpUn
ceera" (POL)
https://resh.edu.ru/subject/lesson/3853/
start/48173/

butmoteka [IOK
https://m.edsoo.ru/ffOcfel6

butmoreka [IOK
https://m.edsoo.ru/ffOcffc4

42. KonrtponbHas paboTa 1o Teme
«CBeTOBBIE BOTHEIY.

bub6nmoreka IJOK
https://m.edsoo.ru/ff0d015e

43. Uznyvenue u criekTpbl. Buab
n3nyyeHu. Buasl ciekTpos.
CriekTpaJIbHBIN aHAIN3.

44. UndpakpacHoe, ynbTpaduoIeToBoe
n3nmy4yeHne. PeHTreHoBckue Tydu.
[Ikaxa OM BoJH.

bubnmnoreka [HOK
https://m.edsoo.ru/ff0d04a6

VYpox "Onrrnueckue npudopst" (POLL)
https://resh.edu.ru/subject/lesson/3829/
start/197511/

45. O600maronuit ypoK 1o TemMe bubmoteka [JOK
«W3nydyeHue u CieKTphI». https://m.edso00.ru/ff0d0302
46. TlocTynatel TeOpUU bubmmoteka [JOK

OTHOCUTEIHLHOCTH U UX OCHOBHEIE
CJIECTBUSL.

https://m.edsoo.ru/ff0d091a
Ypoxk "IlocTynaTtsl cienuansHOM
teopun oTHOocuTensHOCTH (CTO)"
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(PDIII)
https://resh.edu.ru/subject/lesson/5907/
start/48231/

47. DneMeHTHI PEISITHBUCTCKOM
JTIUHAMUKA

48. ®otoaddexr. Teopus
dbotorddexra.

49. ®otousl. IIpuMeHeHMEe
dbotorddexra.

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0afa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0afa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0Oca8

VYpok "®otonsl. [Ipumenenue
dororddexra JaBmenue crera"
(PBILI)
https://resh.edu.ru/subject/lesson/3878/
start/48318/

50. JlaBneHne cBeTa. XHUMHYECKOE
JIeNCTBUE CBETA.

51. Pemenwne 3amaq Ha poTodhPexT.

bu6nunoreka IJOK
https://m.edsoo.ru/ff0d0fd2

Ypok "®otorddext" (POLL)
https://resh.edu.ru/subject/lesson/4917/
start/197790/

52. KonrpounbHas pabora 1mo teme Bu6mmoreka [TOK
«CBeTOBbIC KBAHTBD https://m.edso0.ru/ff0d1162
53. Aromnuas ¢usuka. CTpoeHue aroma. Bu6mmoreka [TOK

Omnsiter Pezepdopma. [loctynatsr bopa.

54. Jlazepsl.

55. CamocTrosTenpHas padoTa 1o Teme
«ATtomHast puszrKa

56. MeToabl HAOIIOAEHUS U
PETHCTPALIUN 3JIEMEHTAPHBIX YACTHIL.

https://m.edsoo.ru/ff0d1356

VYpok "KBanToBBIE TOCTYaTHI bopa"
(PDIII)
https://resh.edu.ru/subject/lesson/5908/
start/197851/

bubmmorexa [IOK
https://m.edsoo.ru/ff0d0e38

Ypok "Crpoenne atoma. OnbITHI
Peszepdopaa" (POIL)
https://resh.edu.ru/subject/lesson/3910/
start/48347/

Ypok "DneMeHTapHbIE YaCTHLBI U UX
knaccudukarus” (POL)
https://resh.edu.ru/subject/lesson/5909/
start/48492/

57. PagnoakTMBHOCTH, O-, 3-, A- pacma.
PaaroakTHBHBIC TIPEBpAIICHHS. 3aKOH
PangnoaKTUBHOTO pacrmaja.

58. Ctpoenue aTroMHOrO sipa. SnepHole
CHJTBI. DHEPIHsl CBS3H.

59. S nepuble peakunu. [enenue sep
ypaHa. [{enHble peakiuu.

Buneo " Ilpornkaromas ciocoOHOCTb.
BI/I,Z[LI PAAUOAKTUBHOI'O U3JTYyYCHUS.
(xommms)" (MOILL)
https://uchebnik.mos.ru/material _view/
atomic_objects/5323990?menuReferre

r=catalogue

Ypok "Snepusie peakuun” (POILI)
https://resh.edu.ru/subject/lesson/4918/
start/48463/

60. Anepusiii peakrop. [IpumeHeHne
siiepHO dHepruu. TepmosiiepHbie
peakuuu.

61. [lonydenue u npuMeHEHHE
pannoaKTUBHBIX H30TOIOB.

Ypok "PagnoaktuBHocts. M30Toms!"
(PBILI)
https://resh.edu.ru/subject/lesson/3889/
start/290391/
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https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/

buonorunueckoe ﬂeﬁCTBHG paauanuu.

62. KoutposnbpHas paboTta 1o Teme
«Du3MKa AaTOMHOTO SIIPA»

63. DieMeHTapHbIC YaCTHIIbI.

64. Utorosas nexuus: «Ennnas
(m3nyecKas KapTUHA MHPAy.

Ypok "®du3uka aTOMHOTO sIpa:
nuToroBeii HHTEpaKkTUB" (MOILL)
https://uchebnik.mos.ru/material _view/
lesson_templates/322001?menuReferre

r=catalogue

Ypok "O0o0mIeHHE TI0 TEME
"Ctpoenue u 3Bostonust Becenennoit""
(MDIII)
https://uchebnik.mos.ru/material_view/
atomic_objects/7527471?menuReferre
r=catalogue

65. Utoropoe moBTOpEHUE.

Ypok "MaruutHoe none. Uuaykius
MarautHoro nojst" (MOII)
https://uchebnik.mos.ru/material_view/
lesson_templates/489966?menuReferre
r=catalogue

66. MToroBslii ypok

Ypok "O0o0maromii ypoK 1mo TeMe:
"Omnruka"" (MOII)
https://uchebnik.mos.ru/material _view/
atomic_objects/8510940?menuReferre
r=catalogue

OBUIEE KOJIMYECTBO YACOB I10
I[NPOT'PAMME
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https://uchebnik.mos.ru/material_view/lesson_templates/322001?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue

