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[Iporpamma no ¢u3uke Ha ypOBHB CpeAHETO 00IIero o0pa3oBaHus pa3padoTaHa Ha OCHOBE:
1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit @enepanuny;
2. @enepalbHOTO TOCYAApCTBEHHOIO OOPa30BATEIBHOrO CTaHAapTa CpeaHero ooliiero oodpa3zoBaHUS,
YTBEPKACHHOTO IIprKkazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413;
3. Ilpukaza MunucrepctBa mnpocBemeHuss Poccuiickoit ®enepaunu ot 12.08.2022 Ne 732
«O BHeceHMHM W3MEHEHMH B (efepalibHbIi TOCYAApCTBEHHBI 00pa3oBaTeNbHBI CTAaHAAPT CPETHETO
o0miero oOpa3oBaHus, YTBEPXKIEHHBIM MpHKa3oM MuHuctepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit
Oenepanun ot 17 mas 2012 r. Ne 413»;
4. Ilpukaza MunnpocsemnieHuss Poccum ot 18.05.2023 Ne 371 «O06 yrBepkaeHuu (denepanbHOM
00pa30BaTeNbHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUS
5. ®@enepanbHON pabouelt mporpamMMmbl cpeaHero oomero oopasoBanus «Pusnka» (0a30BBI YPOBEHB)
(mns 10-11 xiraccoB o6meoOpazoBaTebHBIX Opranu3anuii), Mocksa — 2023;
6. Konnenuuu npenoxaBanus yueOHoro mnpenmera «®Dusuka» B 00pa3oBaTENbHBIX OpraHU3AIUSIX
Poccuiickoit ®enepanuu, peanu3yoOIUX OCHOBHbIE OOpa3oBaTeNbHbIE IPOrpaMMbl, M OCHOBHBIX
nonoxkeHu «Ctpaterun pa3BuTHs Bocrnutanusi B Poccuiickoit denepanuu Ha nepuon no 2025 roga»
(Pacnopsikenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).;
7. OcHOBHOI 00pa3zoBaTeNbHON MporpaMMbl cpenHero obmero oOpazoanus MBOY «['Bappeiickas
mkosa Ne 1y;
8. Paboueii mporpammel Bociutanuss MBOY «['Bapnetickas mikona Ne 1

[Tporpamma no ¢usuke 6a30BOr0 ypOBHSI HA YPOBHE CPETHETO OOIIETro 0Opa3oBaHus pazpadoTaHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON IPOrpPaMMBl,
npencraBieHHbix B @I'OC COO, a taxke ¢ yuérom pabouell mporpamMmbl BOCIHUTAHUS IIKOJbI U
KOHIENIMN TpernojaBaHus yueOHoro mnpeamera «®Pusuka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickoit @enepanuu, pean3yolx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Cogepxanue mnporpaMMmbl MO (DU3MKE HAMpaBiIeHO Ha (POPMHUpPOBAHHE €CTECTBEHHO-HAY4HOM
KapTuHbI Mupa oOyyatouuxcs 10—11 kmaccoB npu o0yyennn ux ¢usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IeATeNIbHOCTHOTO noxoa. [Iporpamma no ¢gusuke coorserctByeT TpedoBanusim GI'OC COO
K ITUIAHUPYEMBIM JIMYHOCTHBIM, TNPEAMETHBIM U METalpeIMETHBIM pe3yJbTaTaM OOydeHHs, a TakKke
YUUTHIBAET HEOOXOAMMOCTh peallu3allii MEXIPEeIMETHbIX CBsi3el (PU3MKH C e€CTEeCTBEHHO-HAayYHBIMHU
y4eOHBIMU IIpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LENHM U3YYeHMs] (U3UKHU HAa YPOBHE CPEIHErO
obmero oOpa3oBaHMs, IUIAHUPYEMblE PpE3yJlbTaThl OCBOCHMS Kypca (U3MKHU: JMYHOCTHBIE,
MeTarpeMETHBIC, TpeAMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

e IUIAHMpYEMBble pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE
MIpeIMETHBIE PE3YJIbTAThI MO rojilaM 00yUeHUs;

e cojepkaHue yueOHoro npeamera «Pu3ukay Mo rogaam 00ydeHus.

dusnka Kak Hayka o Haubojiee OOLIMX 3aKOHAX MPUPOJBI, BBICTYNas B KadecTBE y4eOHOTro
mperMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHMM 00 OKpYXKarolleM MHpeE.
[konbHBIA Kypc (U3MKM — CHUCTEMOOOpa3yloluil A €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJICHUI, N3y4aeMbIX XUMUEH, Onooruei,
¢usnueckoii reorpadueit u actrpoHomueit. Mcrnonp3oBaHue u akTHBHOE PUMEHEHUE (PU3HMUECKUX 3HAHUH
OTpesieNIsieT XapakTep U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJNOTMH B cdepe HHEpreTHKH, TPaHCIOopTa,
OCBOEHHMSI KOCMOCA, ITOJIyYE€HHs HOBBIX MaTepHaliOB C 3aJaHHBIMU CBOWCTBAMHU M Apyrux. M3ydenue
(GU3UKK BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroIXcs,
B (popMupoBaHME YMEHHI NPUMEHATh HAay4YHBIH METOJ| MO3HAHUS MPU BBINOJIHEHUH UMM Y4eOHBIX
HCCIIE0BAHMIM.

B ocHOBY Kkypca ¢(u3MKH A7 YpOBHSI CpeAHEro ooumero oOpa3oBaHMs MOJOXKEH psl HAeH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM Kypce SBISETCS JIOTMYECKH 3aBEPLIEHHBIM, OH
CONIEP’KUT MaTepual U3 BCeX pa3fenoB (U3MKH, BKIOYAET KaK BOIMPOCH KIACCHYECKOW, TaK H
COBPEMEHHOW (PU3UKH.



Hoes eenepanusayuu. B cOOTBETCTBMM ¢ HeH MaTepuayl Kypca (U3MKH OOBEJUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisercs (HOpMHUpPOBaHHME IPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzanus npeanojaraeT HMCHOJIb30BaHUE T'yMaHUTapHOTO
noTeHIana (U3NYEeCKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3MKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MMPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U 3KOJIOIMUYECKUMHU ITPOOIEMaMHU.

Hoes npuknaonou nanpaenennocmu. Kypc GuU3MKKM IpearnonaraeT 3HAKOMCTBO C IIHPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUH N3yYEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs ocpeiCTBOM BBEJICHHS 3JIEMEHTOB COJIEPKaHMsl, HOCBALIEHHBIX
9KOJIOTMUECKHUM IIPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C Pa3BUTUEM TEXHUKH U TEXHOJIOTUH, a
TaKke 00CyKAeHUs IPOOIeM PALMOHAIBHOIO IPUPOIONIOIB30BAHUS U HKOJIOTMUECKOH O€3011acCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PM3MKH Ha YPOBHE CpeHEro o0uiero o0pa3oBaHus SBISIOTCS
¢usnueckue teopuu (popMuUpoOBaHUE NPEACTABICHUH O CTPYKType MOCTpOeHHs (U3MYECKOil Teopuw,
ponu GpyHIAMEHTAIBHBIX 3aKOHOB M IIPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOE, TPaHUIIAX
IPUMEHUMOCTH TEOPH, 1JIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CHCTeMHO-IIETETFHOCTHBIN TMOAX0J B Kypce (PHM3MKHM peanu3yeTcsi, Mpexae BCEero, 3a CU&T
OpraHu3alK SKCIIEPUMEHTAIBLHON AedTelnbHOCTH oOyuatomumxcs. s 6a30Boro ypoBHs Kypca pU3UKH —
3TO UCIOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA00OPATOPHBIX padoT,
KOTOpbIE B MporpaMme o (u3uke oObEeJUHEHbI B OOLIMI CHMCOK YYEHHYECKHUX MPAKTUYECKUX paloT.
Bbinenenne B yKazaHHOM NepedHE JIAOOPATOPHBIX pPadOT, MPOBOIUMBIX JUII KOHTPOJIS M OLCHKH,
OCYLLIECTBISICTCS YYaCTHUKAMU 00pa30BaTEIbHOIO MPOLEcca UCXO0s U3 OCOOCHHOCTEN IIIaHUPOBAHUS U
ocHameHus: kabunera ¢usuku. [Ipm 3TOM oOOecreunBaeTcsi OBIaIEHHE OOYUYAIOIIMMHUCS YMEHUSMH
IIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs], HCCIEeI0OBAHNS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonpiioe BHUMaHME ynaeseTcs PELIeHHIO PAacYE€THBIX M KadecTBEHHBIX 3aaad. Ilpu stom s
pacu€THBIX 3aJady IPUOPUTETOM SIBISAIOTCA 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENblo,
MO3BOJISAIOIINE MPUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, Tak U
MHTETpUPYS 3HAHUS U3 Pa3HBIX pa3/eioB. /[ kadecTBEeHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/laHus Ha
OO0bsICHEHHE MpOTeKaHHUs (U3UYECKUX SIBJICHUH M NPOLIECCOB B OKpY’KalOIIEeH JKU3HHU, Tpelyrolue
BbIOOpaA (pU3MUECKON MOJIENH ISl CUTYalluH TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu PI'OC COO k marepuanbHO-TEXHHUYECKOMY OOECIEUCHHIO
ydueOHOro mporecca 0a30BbI ypoBEeHb Kypca (PU3MKM Ha ypOBHE CpeAHero oOiiero oOpa3oBaHUsA
U3y4yaeTcs B YCIOBMSX MPEIMETHOTO KaOMHeTa (PM3MKMU WM B YCIOBHSX MHTETPHUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA. B kabuHeTe (QU3NKU MMeeTCs HEOO0XOIuMOe JIabopaTopHOe
000pyJI0BaHUE JUIsl BBIMOJIHEHUS YKa3aHHBIX B IIpOrpaMMe 1Mo GU3UKe YICHUYECKUX MPAaKTHUYEeCKUX padoT
U JIGMOHCTpPallMOHHOE 000pYy10BaHUE.

JleMoHCTpanMoHHOE 000pyAOBaHNE (POPMUPYETCSI B COOTBETCTBUM C MPUHLUIOM MUHUMAJIbHON
JIOCTaTOYHOCTH M 0OecnevynBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IporpaMMme Mo (U3MKe KIHOYEBBIX
JEMOHCTpallMi A7 MCCIEJOBAaHUS M3y4aeMbIX SBJIEHMH M MOPOIECCOB, HMIUPHUECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHI.

JlaGopaTtopHoe 00OpyAOBaHUE [Js YYEHHYECKMX HPAaKTUYECKHX pPaboT (opMuUpyercs B BHJE
TEMaTHYECKUX KOMIUIEKTOB M oOecredyuBaeTcs B pacuéTe OJHOr0 KOMIUJIEKTa Ha JBYX OOydaroIHXCs.
TemaTnueckue KOMIIIEKTHI Ja00PATOPHOTO 0OOPYAOBAaHUS OCTPOCHBI HA KOMITJIEKCHOM HCIIOJIb30BaHUH
AHAJIOTOBBIX M NU(POBBIX NPHOOPOB, a TaKKE KOMIBIOTEPHBIX WM3MEPHTENBHBIX CHCTEM B BHUJC
U POBBIX Ta0OPATOPHIA.

OCHOBHBIMU LEJIIMH U3Y4YeHUSI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opMUpOBaHHE WHTEpeca M CTPEMIJICHHS OOYYaloIIMXCS K HAYYHOMY M3YYEHHIO HPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE  MPEJCTABICHMH O  HAYYHOM  METOA€ TMO3HaHUs U (OopMHpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOILEHUS K OKPYKAIOLIUM SIBIICHUSIM;



e (popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa H3y4eHHUs OCHOB CTPOEHUS MaTepUn
1 pyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHHE YMEHUN OOBICHATH SBICHHUS C MCIOJb30BAaHHEM (QHU3MUECKUX 3HAHUN U
HAaYYHBIX JJOKA3aTeIbCTB;

¢ (opmupoBanue mpeACTaBICHUN O POl (UMK Ui PA3BUTHS JAPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Leseil o0ecrieunBaeTcsl peleHHeM CIIEAYIOMNX 33/1a4 B IPOLECCce N3YYCHHUs
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

e TpuoOpeTeHNE CUCTEMbI 3HAaHUH 00 00IMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYasi MEXaHHWKY, MOJEKYISIpPHYIO (HU3UKY, SJIEKTPOAWHAMUKY, KBAaHTOBYIO (DU3UKY M 3JIEMEHTHI
acTpo(hu3uKH;

e (opMHpOBaHHWE yMEHUIH NPUMEHSTH TEOPETHUYECKHE 3HAHUSA UIA OOBSCHEHUs (PU3MUECKUX
SIBJICHUI B IPUPOJIC U ISl IPUHSATHS IPAKTUYECKUX PEIICHHH B TIOBCEJHEBHON JKU3HH;

® OCBOCHHE CIIOCOOOB pEIICHHs PAa3IMYHBIX 33/a4 C SBHO 33/JaHHON (DU3UYECKON MOJIEIBIO,
3ajad, TMOPa3yMEBAIOIIUX CAMOCTOATENBHOE CO37aHue (U3NYECKOH MOJAETH, aJeKBATHOH YCIOBHUSM
3a7a4u;

e MOHMMaHWE (U3UYECKHMX OCHOB M NPUHIMIOB JCHCTBUS TEXHHYECKUX YCTPOHCTB H
TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHHUS Ha OKPYXKAIOLIYIO CPEILy;

® OBJIAJCHUE METOJaMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS ¥ TPOBEICHUS (UIUUECKUX
HKCIEPUMEHTOB, aHAJU3a U MHTEPIPETAUN WHPOPMALIUHU, ONPEIEICHUSI TOCTOBEPHOCTH MOIYYCHHOTO
pe3yInbTara;

® CO3/aHME YCIOBUH Uil pPa3BUTUS YMEHHH IPOSKTHO-HCCIIEI0BATEIBLCKOW, TBOPUYECKOM
JeSTeTbHOCTH.

CBS3b C PABOYEHN ITPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanuzanusi BOCIMTATENBbHOIO IOTEHIMAla YPOKOB (QU3UKU (YpOUHOH JAeATeNbHOCTH,
ayJUTOPHBIX 3aHATUI B paMKaxX MaKCUMaJIbHO JAOIyCTUMOI y4eOHOI Harpy3Ku) peaycMaTpuBaeT:

- MAaKCHMAaJIbHOE€ MHCIIOJIb30BAaHUE BOCIUTATENIBHBIX BO3MOXHOCTEH COJEp)KAHUS YpPOKOB IS
¢dopMupoBaHus y  OOy4yarolUUMXCs  POCCHUICKMX  TPaJUIMOHHBIX  JIyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHMCKOTO HMCTOPUYECKOIO CO3HAHHUA Ha OCHOBE MCTOPUYECKOTO
MIPOCBEUICHMS; IMOAOOP COOTBETCTBYIOLIETO COAEpPXkKAHHUS YpOKOB, 3a/laHui, BCIIOMOTaTeNIbHbBIX
MaTepHaoB, IPOOJIEMHBIX CUTYallUH AJIs 00CYXICHHIA;

- BKJIFOUCHHE B COJICpKAaHUE YPOKOB IIEJIEBBIX OPHUEHTHPOB PE3YyJIbTATOB BOCIUTAHUS, UX yUYET B
OIIpEEIICHUH BOCIIUTATENIBHBIX 33/1a4 YPOKOB, 3aHATUM;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTMH, OKa3bIBAIOLIMX BOCIUTATEIbHOE BO3ZEHCTBUE Ha
JUYHOCTh B COOTBETCTBUM C BOCIIUTATEJIBHBIM HJCAJIOM, LIEIBI0 M 33JadyaMy BOCIUTAHMS, LIEJIEBBIMU
OpUEHTHpPAMU pEe3yJlbTaTOB BOCHUTAHUS; peald3alMi0 [PUOPUTETa BOCIUTAHUS B  yduyeOHOMU
NESITENBHOCTH;

- TpUBJIEYEHHE BHHUMaHUS OOy4alOUIMXCAd K LEHHOCTHOMY acCIeKTy H3Yy4aeMbIX Ha YpoKax
NPEIMETOB, SIBICHUH M COOBITHH, WHHIMUPOBAHHE OOCYXKJEHUH, BBICKAa3bIBAaHHH CBOErO MHEHUS,
BBIPaOOTKH CBOETO JIMYHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIHIIAM;

- IPUMEHEHHE MHTEPAaKTUBHBIX (POpM yueOHOI paboThl — MHTEIJIEKTYAIbHBIX, CTUMYIHPYIOIIUX
M03HABATENIbHYI0 MOTHUBAIUIO, UTPOBBIX METOJIUK, TUCKYCCHM, TAIONIUX BO3MOXXHOCTh MPUOOPECTH OIBIT
BEJICHUS KOHCTPYKTMBHOI'O JIMAJIora; TPYNIOBOH paboOThl, KOTOpas YYUT CTPOUTHh OTHOUICHUS U
NeiCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIIICHUS;

- moOyxzaeHue oOydJalomuxcs coONoJaTh HOPMBI TMOBEACHMs, NpaBuWia OOIIEHUS CO
CBEPCTHUKAMM M TEJarorMuecKuMy pabOTHUKAaMH, COOTBETCTBYIOIUE YKIIAy IIKOJbI, YCTAHOBICHUE U
MOJIEPKKY 100poXkKenaTeTbHOU aTMOC(EpHI;



- OpraHM3alMi0 HACTABHUYECTBA MOTHBHPOBAHHBIX M JPYIWPOBAHHBIX OOYYAIONIMXCS HaJl
HEYCIEBAIIUMU OJHOKIACCHUKAMHU, B TOM YHUCJIE C OCOOBIMH OOpa30BaTEIBHBIMU TOTPEOHOCTIMH,
JIAIOIIEr0 00YYArOIIMMCS COIIMAIbHO 3HAYUMBIN OIBIT COTPYIHUYECTBA U B3aMMHON TTOMOIIIH;

- UJHUIOUUPOBAHWE W TMOJJICPKKY  HCCIICIOBATEIICKOW  JCSITETbHOCTH  OOydYaromuXcs,
IUIAHUPOBAHMUE W  BBINOJHEHUEC HWHAMBUAYAJIbHBIX W TPYIIOBBIX IPOSKTOB  BOCHHUTATEIbHOM
HAIPaBICHHOCTH.

Pe3ynbrarhl equHCTBA Y4eOHON M BOCIMTATEILHON JCSITEILHOCTH OTPAXKEHBI B pasjene padouei
porpaMMbl «JIMYHOCTHBIE PEe3yabTaThl H3yUeHUs: yueOHoro npeamera «Dusmka» Ha ypOBHE OCHOBHOTO
o01ero oopa3oBaHUs».

MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cucreme obmero oOpasoBanusi «®usuka» SBISETCS 00A3aTEIbHBIM YYEOHBIM IPEIMETOM,
KOTOPBI BXOJUT B COCTaB peaMeTHON obmactu «EcTecTBeHHO-Hay4HbIE TPEAMEThI».

Cpok ocBoenwus paboueit mporpammsl: 10-11 xmaccel, 2 roga

KonnuecTBo yacoB B yueOHOM IiaHe HA u3ydeHue npeamera (34 yueOHbIe HEAeIN)

Knacc KomnunuectBo yacoB B Heaemo | KomuuecTBo 4acoB B rof
10 xiacc 2 68
11 xnacc 2 68
Bceero 136




COJAEPKAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®u3zuka — Hayka O Ipuponxe. HayuHble MeToabl ITO3HAHMs OKpyXKaromero mupa. Poub
HKCIEPUMEHTA U TEOPUH B IIPOIIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue Gpu3nuecKux sBJICHUN U npoueccoB. Hayunsie runoressl. @u3ndeckue 3aKOHbI U
TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. IIpuHIIMIT COOTBETCTBUS.

Pousb 1 MecTo pusukH B HhOpMUPOBAHUM COBPEMEHHON HAYYHOH KapTUHBI MUPA, B MPAKTHYECKOU
JESATEIBHOCTH JIFOJEH.

Llemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHue. OTHOCUTENBHOCTh MEXAaHMUYECKOro ABMkeHus. Cucrema OTCUETa.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHSAS CKOPOCTb, MIHOBEHHAas CKOPOCTb) U  YCKOpPEHHE
MaTepUaIbHON TOUKH, UX MPOEKIIMU HAa OCU CUCTEMbI KoopauHaT. ClI0KEHUE MepEMEIIEHUN U CII0XKEHNE
CKOpPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHUE. ['paduku  3aBHCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NEPEMELICHUSI MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuHneliHoe aBuxkeHUE. J[BH)KEHHE MaTepuaaibHONM TOUKH IO OKPYKHOCTH C IOCTOSIHHOU IO
MOJYJI0 CKOPOCTBIO. YTJIOBasg CKOPOCTh, JWHEWHas CKopocTh. llepwon u yacrota oOpatieHwus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHu4yecKkne YCTpPOWCTBA W TPAKTUYECKOE IMPUMEHEHHE: CIUIOMETp, JBHKEHUE CHAPSJIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpazoBanue NBHKEHHH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpasnenue ckopocTs npu JBUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEETICHISI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOILIEHUS MEXKAY NYTSIMHU, MNPOHAECHHBIMH TEJIOM 3a IOCJEI0BATEIbHbIE
paBHBIE TIPOMEKYTKA BPEMEHHM TMPU PAaBHOYCKOPEHHOM JIBWIKEHHWU C HAYaJIbHOW CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenune ABMKEHUS MIApUKa B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocurenbHOocTH ['amuies. IlepBwiii 3axkoH HprotoHa. MHepuuaibHblE CUCTEMBI
OTCUYéTa.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwil. Bropoii 3akoH HeroToHa nnst MarepuaibHOMR
ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepUANTBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenune. Bunbl Tpenus (mokosi, cKonbxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenme. Cuma
TPEHUs CKOJIbXKEHHUS U cuiia TpeHus mokost. Koapdumment Tpenus. Cuia COnNpoTUBICHUS NPH IBUKESHUU
TeJa B KUAKOCTH WU rase.

[ToctynarenpHo€e 1 BpallaTeabHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MoOMEHT Cuiibl OTHOCHUTENBHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHuueckue ycTpoiicTBAa W NPAKTUYECKOE IMPUMEHEHHUE: IOAIUMIHHUKH, JBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIECHCTBYIOINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CiioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKCHHUS.

YcnoBus paBHOBecust TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHnue aBm>keHUs OpycKa 10 HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHUJI YIIPYTOCTH, BOSHUKAIOUIMX B MPYKUHE U PE3MHOBOM 00pasIle,
OT uXx JehopMaluu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAIIEHHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

Nmnynec MaTepuanbHOM TOYKM (Tesla), CHUCTEMbl MaTepuaibHBIX TouyeK. VMIynbc cuibl u
U3MEHEHNE UMITYyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 N3MEHEHUH KHHETUYECKON SHEPTUH.

[TorenunanbHass sHeprus. IloTeHiumanbHas 3Heprus ynpyro JaeOpMHUPOBAHHOM HPYKUHBI.
[TorennuanbHast SHEprys Tesa BOJIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble W HEMOTEHUMaJIbHble CUIbl. CBsI3p pabOThl HEMOTEHLIMAIbHBIX CHII C
MU3MEHEHHEM MEXAHUUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM JHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHUE: BOJIOMET, KONIEP, IPYKUHHBIA MTUCTOJIET,
JBUKEHHE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BHKEHUE.

[lepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW HEpPruu Teja Ha Mpumepe
PacCTsKEHUS PE3NHOBOTO KIyTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHEBIE TIOJIOKEHUS MOJ'ICKy.TIprHO-KPIHGTH'—I@CKOI\/’I TECOpPHUU U HX OIIBITHOC 000CHOBaHHE.
BbpoynoBckoe apwkenue. [uddysus. Xapaktep IBHKEHHS M B3aUMOJCHCTBUS YACTHUI[ BEILIECTBA.
Monenu cTpoeHus Ta30B, KUJIKOCTEH U TBEPABIX TEJ U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyil. KonmnuecTtso Bemectsa. [loctosnnas ABoraapo.

TemnnoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenbcus.



Mopgens wuneanbHoro raza. (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOpHUH
uAeaIbHOTrO ra3za. AOCONIOTHAs TeMmIleparypa Kak Mepa CpeIHed KMHETHYECKOW SHEpPIUu TEIrIOBOTO
NBUKeHUs vacTul rasza. lllkama temnepatyp KeneBuna. ['a3oBble 3akOHBI. YpaBHeHHEe MeHeneeBa—
Kianeiipona. 3akon Jlanerona. M3ompoiieccsl B HA€aIbHOM ra3e ¢ MOCTOSSHHBIM KOJMYECTBOM BEIIECTBA.
I'padmyeckoe mpencraBiaeHre U30MPOLIECCOB: U30TEpMa, U30X0pa, H300apa.

TexHUYecKue yCTpoHUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMeETp.

Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBa, (hoTOrpaguu MOJIEKYSl OPraHUIeCKUX
COCTUHEHUH.

OmnbiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUSL.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH cOocya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne mMacchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoaunamuyeckasi cuctemMa. BHyTpeHHsST SHEprusl TEPMOJAUHAMUYECKON CUCTEMBI M CIIOCOOBI
e€ uzmeHenus. KomnyectBo TemnoTel U padoTta. BHYTpeHHss 3HEprus OAHOATOMHOI'O HAEAJIBHOrO rasa.
Buasl Teronepenayu: TemIONPOBOIHOCTh, KOHBEKLIUS, U3TyUYEHHUE. Y IeJbHas TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEII0ThI pH TeIonepeaaye.

[Tonstue 06 agmabatHoM mporecce. [lepBbiii 3akoH TepmoauHamuku. I[IpuMeHeHue mMepBOro
3aKOHa TEPMOAMHAMMKH K H3ompolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MPoOLEeCCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHIMOBL AeiicTBUS TemoBeIX MamuH. [IpeoOGpa3oBaHusi >HEpruu B
TerioBbIX MamuHax. KoadduiumeHT monesHoro aeiictBus TeruioBodt MammHbl. [ukn Kapao u ero
KO3 (HULIUEHT MOJIE3HOro AEHCTBUS. DKOJIOTHUECKHEe TPOOJIEMbI TEIJI0IHEPTETHKY.

TexHuueckue yCcTpoMcTBa M MPAKTHUUECKOE NPUMEHEHHUE: ABUTAaTellb BHYTPEHHETO CrOpaHMs,
OBITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpeHHEH 3HEpruy Teja Mpu COBEPLICHUH padOThI: BBIIET MPOOKH U3 OYTHUIKHU O]
JIeHCTBHEM CXKAaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOke TyTEM  TpEeHHUS
(BUCOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TEMII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u kouzaeHcanus. VcnapeHue W KumeHue. AOCONIOTHas M OTHOCUTEIbHAs
BIQXXHOCTh BO31yXa. HacelmeHHbpId map. VYaenpHas TeIioTa MapooOpa3oBaHus. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnmueckue u amopdubie Tena. AHH3OTPOINUS CBOWCTB KPHCTAILIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuaibl. [lnaBieHne W KpucTalmu3auus. YAelbHas TerioTa
miasnenus. CyOonumarusi.

YpaBHeHHUEe TEII0BOro OagaHca.

TexHu4eckne yCTpoNCTBAa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATTIOPUMETP,
TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MaTepHUAJIOB, B TOM YKCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEUIECTBA.
JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

DnekTpu3anusi Tel. DJIeKTpuueckuil 3apsia. [IBa Buma anekTpuueckux 3apsnoB. [IpoBogHuKH,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopneiictBue 3apsinoB. 3akoH Kysnona. TodeuHBIN AJIEKTPUYECKUN 3apsil. DJIECKTPUUECKOE
nosie. Hanpspk€HHOCTD aniekTpuueckoro nosist. [IpuHiun cyneprno3unuu 3yekTpudeckux nosei. Jlunuun
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MO,

Pabora cun snextpoctarnueckoro noss. I[lorennuan. Paznocts noreniuanos. [IpoBogHuku u
JTUAJICKTPUKHU B AJIEKTPOCTATHUECKOM T0JI€. JudekTpuyeckas npoHUIIaeMOCTb.

OnektpoéMkocTb. Konzpencarop. DneKTpOEMKOCTh  IUIOCKOIO  KOHJIEHCATOpa.  JHEprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYUECKAs 3aIlMTa, 3a3€MJICHUE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYMHBII IPUHTED.

Jlemoncmpayuu

VY CTpOoHCTBO U IPUHIMUIT ACUCTBUS AIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DINeKTpocTaTUYECKas 3alluTa.

JWdNeKTPUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTDh 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOMIA[HM IUIACTHH, PAaCCTOSHHS
MEXy HUMH U TUSJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunsvix cpeoax

DJIEKTPUUYECKUI TOK. YCJIOBHS CYILIECTBOBaHMS 3JEKTpUUYecKoro Ttoka. Mcrounmku toka. Cuna
ToKa. [ToCcTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma aiig ydacTka 1enu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE COMNPOTHUBJIEHUE BemiecTBa. llocnegoBarenbHOE,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—Jlenia. MOIHOCTE 3IEKTPUIECKOTO TOKA.

DIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE COMPOTUBIIEHNE UCTOYHUKA TOKA. 3akoH OMa JIJIsl TOJIHOM
(3aMKHYTOM) 25IekTpuueckoit nermu. KopoTkoe 3aMbIkanue.

DJNIEKTPOHHAsA MPOBOJAUMOCTh TBEPIBIX METAJIOB. 3aBHUCHUMOCTb COINPOTHUBIICHHS METANIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DNIeKTpUUYECKUI TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MYyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAS POBOUMOCTD MOIYIPOBOJAHUKOB. CBoOMCTBA p—-
nepexoa. [lomynmpoBoJHUKOBBIE TPHUOOPEI.

DJIEKTPUYECKUI TOK B PACTBOPAX U PACIUIaBaX dJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS JUCCOLMALIU.
DneKTponus3.



DJIeKTpUYECKU TOK B ra3zax. CaMOCTOSATENbHBIM M HECAaMOCTOSITEIbHBIA pa3psa. MoaHus.
[Ina3zma.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE INPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTarT,
MUCTOYHHUKH TOKA, JJIEKTPOHArpEBaTENIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTENBHBIE HPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIA JAHO,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTD COITPOTUBJICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAINA TONIEPEYHOTO
CEUEHUs U MaTepuana.

CMenaHHoe CoOeIMHEHUE TPOBOJHUKOB.

[Tpsimoe u3mepeHne 3IeKTPOABIKYIIEN cribl. KOpoTkoe 3aMblkaHn€e ralbBaHUUECKOIO 3JIEMEHTA
1 OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHnue cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHnue 31eKTpOABUKYIIEH CUiIbl ICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmroienue snekrponusa.

Me:xknpeameTHbie CBSI3U

Wzyuenne kypca ¢usuku ©Oa3zoBoro ypoBHA B 10 Kkjacce oOCylIecTBIsieTcs € y4€TOM
COZIePIKATEIBHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHUH, XUMHH, Teorpapuu u
TEXHOJIOTHH.

Meoicnpeomemnule nonamusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAYYHOI'O MO3HAHUS: SIBJICHHE,
Hay4HbI QakT, rumnoresa, Qu3Mueckas BeIWYMHA, 3aKOH, TEOpHUs, HaONI0JIeHHe, HKCIEPUMEHT,
MOJIETUPOBAaHUE, MOIEINIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTeMbl YpaBHEHMM, JMHeWHHass (QyHKuus, mapalona, runepbona, ux
rpadvKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX IMTPOEKIIMK Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: Mmexannueckoe IBHKEHHUE B )KMBOW Mpupoae, AMPPy3usi, 0CMOC, TEINIOOOMEH KUBBIX
OpPraHu3MoB (BUBI TEIUIONEpEIadt, TEMJIOBOE PAaBHOBECHUE), DIICKTPUUECKHE SBJICHUS B )KUBOM MpHUpO/IE.

Xumusi: TUCKPETHOE CTPOEHHME BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ, >KUIKOCTEM M Tra3oB, AIEKTPUYECKHE CBOWCTBA
METAJIJIOB, IEKTPOIUTUYECKAS AUCCOIMALINS, FaIbBaHHUKA.

l'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonocusi: TmpeoOpa3oBaHME ABWKEHMH C MCIOJNIb30BAaHHMEM MEXaHM3MOB, y4€T TpEHUs B
TEXHUKE, MOAIIMITHUKYN, UCIIOJIb30BAaHUE 3aKOHA COXPAaHEHUS MMIYJIbCa B TEXHHMKE (pakeTa, BOJOMET U
JpyTue), ABUTaTelb BHYTPEHHEr0 CropaHus, nmapoBas TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOJIYYE€HHsI COBPEMEHHBIX MaTepUaJIOB, B TOM UMCJIE HAHOMAaTEpUaJIOB, 1 HAHOTEXHOJIOTUH,
ANIEKTPOCTATUYECKAsl  3alllUTa, 3a3eMJICHHE D3JEKTPONPHOOPOB, KCEPOKC, CTPYWHBIN NpPUHTED,
3JIEKTpOHArpeBaTeIbHble TPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBAHUKA.

11 KUIIACC

Pasnen 4. danekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUSA

[locTosiHHbIE MarHuThl. B3auMmopeicTBHE MOCTOSHHBIX MarHMTOB. MarHutHoe moje. Bekrop
MAarHUTHOM HMHAYKIUU. [IpyHIUI Cynepno3Wiuy MarHUTHBIX MOJIeW. JIMHUKM MarHUTHOM HHAYKIWH.
Kaptuna nuHuit MarHuTHOM MHAYKLIMH TOJISI TOCTOSHHBIX MAarHUTOB.



MarsnuTtHoe 1oJie IpoBOJIHKKA ¢ TOKOM. KapTruHa JTMHUN MHIYKIIUUA MarHUTHOTO TOJISl AJTMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHHKA, KAaTymIKu ¢ TOKOM. OmbeIT Dpcrena.
BiaumopeiicTBie npoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenna, e€ Moayiab W HampaBieHue. [[BrkeHue 3apsyKeHHOW YacTHUIbl B OJHOPOJIHOM
MarHuTHOM ToJie. Pabota cunbl Jlopenna.

SIBneHue  SNEKTpOMarHUTHOM  WHAyKHMH. [lOTOK  BeKTOopa  MarHUTHOM  MHAYKLHUU.
DNEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH 2JIEKTPOMAarHUTHON MHAYKIuK Dapazes.

BuxpeBoe anekTpuueckoe Tmojie. ONEKTPOABIIKYIAs CHJIa HWHAYKIUM B  IPOBOJHHUKE,
JIBUKYIIEMCSI IOCTYTIATEHHO B OJTHOPOJHOM MarHUTHOM IIOJIC.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBJICHHE CAMOMHIYKIIUU. DIICKTPOIBIKYIIAS CHJIA CAMOMH TYKITHH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpolicTBa U MPAKTUYECKOE  MPUMEHEHHE:  TMOCTOSHHBIE  MAarHUTHI,
AIEKTPOMATHUTBI, YIEKTPOIBUTATEIb, YCKOPUTEIN dJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHE 3NIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIMHUY WHTYKITUA MAarHUTHOTO TTOJISL.

BzaumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammepa.

JeiictBue cuibl JIopeHiia Ha MOHBI SIEKTPOJIMUTA.

SIBJICHHE AIEKTPOMArHUTHOW WHTYKITHH.

[TpaBuio Jlenna.

3aBUCHMOCTD JISKTPOJIBIKYIIEH CHIIBI HHIYKITMH OT CKOPOCTH U3MEHEHUS MAarHUTHOTO TIOTOKA.

SIBieHNEe CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3y4yeHre MarHUTHOTO TIOJISI KATYIITKUA C TOKOM.

HccrenoBanue qeHCTBUS TIOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW WHAYKIIHUH.

Pa3nea S. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KOAeOanus

Konebartenbnas cucrema. CBoOOIHBIE MexaHUYeckHe KonebOaHus. ['apMoHMUYeckune KoseOaHUs.
[lepuon, yactora, ammnutyna u (aza xkonedbanuit. [IpykxuHHBI MasSTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHHe rapMOHHUECKHX KosneOanuil. [IpeBpaiiieHne sHepruu npyu rapMOHHUECKUX KOIeOaHUsX.

KoneGatenbubiii  koHTYp. CBOOOAHBIE  DJIEKTPOMAarHUTHbIE KoJe0aHUST B UACAJIBHOM
KoJe0aTeIbHOM KOHType. AHAJIOTHS MEXIy MEXaHUYECKUMHU U DJICKTPOMATHUTHBIMH KOJICOAHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxalolmUX KoleOaHUSIX. BBIHYXIEHHbIE MeXaHWYeCKHe KOoJieOaHwUsl.
Pe3onanc. BeiHyX1IeHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennbiii TOk. CHUHYCOMJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUTNTYIHOE U AEHCTBYIOIEE 3HAYEHNE CUJIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya M MOTpeOJEHHE DIEKTPUUYECKOH  HHEpruu.
DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJACTBE AIEKTpOdHEeprun. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU
B [TIOBCE/IHEBHOM JKM3HHU.

TexHu4eckne ycTpoWcTBa M IPAKTUYECKOE NPHUMEHEHHUE: SJIEKTPUYECKHM 3BOHOK, T€HEepaTop
IIEPEMEHHOT0 TOKa, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu



HccnenoBanne mnapamMeTpoB KoseOaTenbHONH CHUCTEMbl (TIPYXKWHHBIA WM MaTEeMaTHYECKHUM
MasTHHK).

HabGnronenue 3aryxarmmnux Kojie0aHui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHHS] OT BPEMEHH) AJISl JIEKTPOMAarHUTHBIX
KOJICOaHUH.

Pe3oHanc mnpu MOCIENOBATEILHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM HMHAYKTUBHOCTH H
KOHJIEHCATopa.

Mopeinb TUHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJIEOAHUI Ipy3a Ha HUTU OT JJIMHBI HUTU U MaccChl
rpysa.

HccnenoBanue MepeMEHHOI0 TOKa B LIENIM U3 IOCIEIOBATEIbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 80JIHbL

Mexanuueckue BOJIHBI, ycloBusi pactpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHUs u
muirHa BoiHbL. [lonepeunsie v nmpoaosbHbie BOIHBL MHTepdepenus u qudpakinsg MeEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCIIOBUS HW3JIYYEHHsS] 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, V B snmekrpomarnuTHoi BosiHe. CBOICTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MpejoMieHue, nonspusanus, audpakuus, uaTepdeperus. CKOpoCcTb IMEKTPOMATHUTHBIX
BOJIH.

[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInOCBA3H U TeleBUICHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHudyeckue yCTpOWCTBA U TMPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIE WHCTPYMEHTHI,
yJIBTPa3BYyKOBasl JMATHOCTHMKA B TEXHUKE M MEIULMHE, pajap, paauoNpUEMHHK, TEJIEBU30p, AHTEHHA,
tenepon, CBYU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Ten0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIoOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuPpakind MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBaHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, IMpeoMIIEHUE, MOJspu3aus,
mudpakuus, nHTepepeHIHsL.

Tema 3. Onmuka

['eomerpuueckas ontuka. IIpsmonuHeiHOe pacnpocTpaHEHUE CBETa B OJHOPOAHON cpexe. Jlyu
cBeTa. TOUeUHBIN HCTOYHUK CBETA.

OtpaxxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxxeHnit B MIIOCKOM 3epKaje.

[Ipenomnenne cBeta. 3aKOHBI MPETOMIJICHHS CBeTa. AOCOIOTHBIA TOKA3aTellb MPEIOMIICHUS.
ITonHOE BHYTpeHHEE oTpakeHue. [IpenenbHbIil yroi NoIHOro BHYTPEHHETO OTPAKEHUS.

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

Cobuparomue U paccenBaromue JUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOSIHME M ONTHYECKast
cuia TOHKOW JuH3BL. [locTpoeHne n300pakeHHl B COOMPAIONIMX W pacCeMBaromuX JHH3aX. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.



BonnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HaOIIOACHUS
MakCUMyMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakmus ceera. Judpakimonnas pemérka. Y CclioBUe HAONIOACHUS TTIaBHBIX MAKCUMYMOB TIPH
MaJieHu MOHOXPOMATHUECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpOWCTBa U NPAaKTHUECKOE TMPUMEHEHHe: OukKd, Jiyna, Qoroammapar,
MPOSKIIMOHHBINA ammapar, MHKpPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS PEIIETKa,
MOJIIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOE paclipocTpaHeHHne, OTpakeHUe U IpejoMiieHre ceeta. OnTudeckue npruodopshl.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieab CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTephepeHIIuN CBETA.

HaGmronenne nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ HOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumonenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne mokazaresst mpeioMIICHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHU B JTMH3AX.

HaGmonenue qucnepcuu cera.

Pa3nen 6. OcHOBBI crIeUAJIBHOW TEOPUHM OTHOCUTEIBLHOCTH

['paHunbl TPUMEHUMOCTH  KJacCMYecKOM MexaHuku. [locTynmaTel crnenuanbHOM — TEOpUH
OTHOCUTEIILHOCTH: MHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, MPUHIIUI OTHOCHTEIBHOCTH
OWHIITEWHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIllEHNE JJTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®ortonsl. opmyna [Inanka B3 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTe U uccinenoBanue (ororpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTorddexra.
VYpasuenue DitnmreitHa 1151 hotoddpdekra. «KpacHas rpanuia» hotodddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoiCTBa U MPAKTHUYECKOE MpUMEHEeHHE: (POTOIIEMEHT, (POTOAATUHK, COTHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®oTod(peKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtorddexra.

CBeTOoaHOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTel Pesepdopaa mo paccessHuro o -uactuil. IlnanerapHas mozens
atoma. [loctynatel bopa. M3nyuenue u mormomieHre (pOTOHOB MPHU MEPEXoje aToMa ¢ OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CrieKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/aA.



BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyaanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoicTBa M MPAaKTUYECKOE NPUMEHEHHE: CIEKTPaIbHbIA aHAIN3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHeHyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue mMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKA3bIBAIOIIKE CIIOKHOCTb CTpoeHus saapa. OTKpbITHE pPagUOAaKTHUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio coctaBa pajinoaKTUBHOTO m3inydeHus. CBolicTBa anbda-, Oera-,
ramMMma-u3ilydeHus. BiusHue paaiuoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OtkpeiTHE poTOHA U HelTpoHa. Hykionnas mozaens siipa ['eitsen6epra—lBanenko. 3apsin siapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacniaa. ONEKTPOHHBIA ¥ TO3UTPOHHBIA Oera-pacman. [‘amMma-m3mydenue. 3akoH
paAMoOaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepuele peakuuu. [lenenue u cuHTes suep.

SAnepusiii peakrop. Tepmosiaepubiii cunTe3. [IpoGiieMbl U NEPCNEKTUBBI SJIEPHON SHEPreTHKU.
DKOJIOTMYECKHE aCIEKTHI sIEPHON DHEPIETUKH.

OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHLI.

@yHIaMeHTalbHbIE B3aUMOIeHCTBUSA. EMMHCTBO (pu3nueckoil KapTHHBI MUpA.

TexHHueCKne yCTpOICTBA U MPAKTHUYECKOE MPUMEHEHHE: JO3UMETpP, KaMepa BuiibcoHa, saepHBbIi
peakTop, aToMHast bomoa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadpusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acTpOHOMHUH. [IpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Counnie. ConHeunast akTUBHOCTh. VMcTtounuk sHeprun ConHua u 3BE31. 3BE31bI, ©X OCHOBHBIE
XapakTepuCTHKU. JluarpaMMa  «CHEKTpaJbHBIM  KjlacC —  CBETHMMOCTb».  3BE3/bl  IJIABHOM
ITOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB» IS 3BE3] IJIaBHOM IOCIIEIOBATEIBHOCTH.
BuyTpenHee crpoenue 3B€371. COBpeMEHHBIE MPECTABIECHUS O TPOUCXOKACHUH U 3Boatonuu CosHIa U
3BE311. DTambl )KU3HU 3BE3]I.

Mnineunsiii Ilyte — nHama [amaktuka. Ilonoxxenne u amxenue ConHna B [Mamaktuke. Tumbl
rajiakTuk. Paguoranaktuky n kBazapel. UEpHBIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacummpenune Beenennoil. 3akon Xa66ma. Pasoeranue ramaktux. Teopust bonbiioro
B3pbIBa. PENMKTOBOE HM3iTydyeHHE.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



Habmionenuss HEBOOPYKEHHBIM TJIa30M C HMCMOJB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OTIpeJIeJIEHUs] TIOJIOXKEHUsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/usi CeBepHOro
MOJTyIIapHsl U SIPKUE 3BE3/BL.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O6o0maronee NoOBTOpeHNE

Ponp ¢u3uku M acTpOHOMHUU B IKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBLHON M ITHYECKON
cdepax AeSITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUH B COBPEMEHHON HAyYHOM KapTHHE
MUpa, POJib PU3NIECKOI Teopur B (POPMUPOBAHUU MPEICTABICHUNA O (PU3MUECKON KapTHHE MHpA, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOILIEM PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBICHUN O
IIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku OazoBoro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢ y4€TOM
COJIEP>KATEIIbHBIX MEXKIIPEJIMETHBIX CBsI3e€H C KypcamMH MaTeMaTUKH, OWOJIOrMH, XUMHUH, Teorpaduu u
TEXHOJIOTUHU.

Meoicnpeomemuule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHHE,
HAy4YHBIH (akT, Trumnoresa, (QU3MUECKas BEJIWYMHA, 3aKOH, TEOpHUs, HAONIOJICHHE, HKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHUe CUCTEMbl YPaBHEHUHN, TPUTOHOMETPUUYECKHE PYHKIIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M UX IMPOCKIUU Ha OCHU
KOOp/IMHAT, CJOXXECHHE BEKTOPOB, IPOM3BOAHBIC JJEMEHTAPHBIX (YHKUWH, TNPU3HAKKA MOJ00US
TPEYroJbHUKOB, OINpeIeJIeHHE MIOMAAN IIOCKUX GUryp u oobéma ted.

buonocus: >nexTpuueckue SIBICHUS B KUBOM Npupoje, KoneOaTesbHbIE ABMXKEHUS B KUBOU
MIPUPOJIE, ONITUYECKUE SIBJICHUS B dKUBOM IPUPOJE, NEHCTBUE pagualuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUNIMYECKasi CTPYKTypa TBEPIABIX Tel, MEXaHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eocpagpusa: MarHUTHbIE TOJIOCA 3€MJIM, 3aJI€KU MAarHUTHBIX pyA, (POoTochEMKAa 3eMHOMN
IIOBEPXHOCTH, MPEJCKA3AHNE 3€MJIIETPSCEHUM.

Texnonozus: JNVMHUM DIEKTPOIIEpeNady, TEHEpaTOp MEPEMEHHOIO0 TOKa, JJIEKTPOIBUTATEINb,
WHIYKIIMOHHAS TeYb, pajap, paauoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoHn, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEUHast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®UBUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro npeamera «Du3uka» Ha ypOBHE CpelHEro oomero oopasoBanus (0a30BbIi
YPOBEHb) 00€CHEeYMBACT JAOCTHKECHUE CICAYIOUIMX JIMYHOCTHBIX, METAlpPEJAMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yNbTaThl OCBOCHHS ydyeOHOro mpeamera «Dusmka» OTpakalOT TOTOBHOCTb U
CIIOCOOHOCTh O0YYarOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEW IMO3UIMEN JMYHOCTH,
CUCTEMON IEHHOCTHBIX OpHUEHTAlUil, MO3UTUBHBIX BHYTPEHHHUX YOEXKJECHUN, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM [EHHOCTSM POCCHHCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO OIbITa M OIBITa
NEATEIBbHOCTH B MPOLIECCE Peau3ali OCHOBHBIX HANPABJICHUI BOCHUTATEIBHOM JIESITEIBHOCTH, B TOM
quCJIe B YaCTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh I'PAXAAHCKOW MO3MLMK OOYyYaroUerocsi Kak akTHUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

OPUHATHE  TPAJAWIUOHHBIX  OOIIEYETIOBEYECKMX TIyMAaHHCTUYECKHX U JIEMOKPATHYECKHUX
LICHHOCTEI;

FOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpa)JaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMA MHCTHTYTaMU B COOTBETCTBUHU C MX (YHKIHSIMHU U
Ha3Ha4YCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UACHTUYHOCTHU, TATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHHMSIM POCCHUHCKHMX YUYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MTOBEJCHHUS;

CHOCOOHOCTh OIICHMBATh CUTYalMI0 M NPUHUMATh OCO3HAHHbBIE PELICHHs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYAs OCTETHMKY HAy4YHOTO TBOPYECTBA, IPHUCYILETO
¢bu3nueckoil HayKe;

5) Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K pa3inyHbIM cepaM NpodhecCHOHATBLHON NEATENbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3MKOM M TeXHUKOH, yMEHHE COBEpIaTh OCO3HAHHBIM BBHIOOpP Oymymiel npodeccuu U pealn30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO M camMo0Opa3oBaHHIO B oOnacTd (u3uku Ha
MPOTSKEHUU BCEW JKU3HH;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

c(OPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYJIbTYpbl, OCO3HAaHUE TIJOOAJIBHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYIIECTBJICHUE JEHCTBUM B OKPYXKAIOIIECH Cpele Ha OCHOBE 3HAHUS LENen
YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHHe OIbITa AESTeIbHOCTH 3KOJOTWYECKOW HANpaBI€HHOCTH Ha OCHOBE MMEIOIIHXCS
3HaHUil 10 Pu3HKe;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nuecKoil HayKu;



OCO3HAaHUE LCHHOCTH HayLIHOI\/'I JACATCIbHOCTH, TOTOBHOCTH B IIPOLCCCC HUIYUCHHUA (bI/ISI/IKI/I
OCYHICCTBJIATL MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIILHOCTL MHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh M AKTyalIM3WpPOBaTh MPoOOJIeMy, paccMaTpuBath €€
BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThiBaTh IUJIaH pEIICHHUS MpoOJeMbl ¢ y4€TOM aHallu3a HMMEIOIIMXCS MaTepHAIbHBIX W
HeMaTepuaIbHBIX PECypCOB;

BHOCUTb KOPPEKTHUBHI B JI€SITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLEHUBATh
PUCKU MOCIEACTBH NESTENbHOCTH,

KOOPJAMHHUPOBATh ¥  BBINONHATH pabOTy B  YCIOBUSX  pPEATbHOTO, BHPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBILJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHATHAMHI M METOIaMU (DU3HUYECKON HAYKH;

BJIQ/IETh HABBIKAMHU y4eOHO-HCCIE0BATEIbCKOM U MPOEKTHOM NIEATEIbHOCTH B 00acTU (U3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHUs 3a1ad (HU3MIECKOTO
CoJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BIAJCTh BHUJAMHU JEATCIIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHS, €ro HWHTEPIpETali,
MpeoOpa3oBaHUI0 M MPUMEHEHUI0 B PA3IMUYHBIX Y4E€OHBIX CUTYyallMsiX, B TOM YHUCIIE MPU CO3TAHHUH
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

BBISIBJISITH NTPUUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyalM3UPOBATh 3a7ady, BBIIBUraTh TUIOTE3Y €€
pelieHusi, HaXOAUTh apryMEHTHI ISl JIOKa3aTeIhCTBA CBOMX YTBEPXKIEHWMU, 3a7aBaTh HapameTpbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBAThH TOJYYCHHBIE B XOJI€ PEIICHUs 3a7aud pPe3yJIbTaThl, KPUTHUYECKH OIICHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOMN NEATEILHOCTH, B TOM YUCIIE
IPHU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUUYECKYIO 001aCTh KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

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

Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH TOJyUYeHUsI HHPOpMAIMKH (PU3HMIECKOTO COJEPKAHMS U3 UCTOYHHUKOB Pa3HBIX
TUTOB, CAMOCTOATENBHO OCYIIECTBIISITh TOWUCK, aHajdu3, CUCTEMATU3AlMI0 M HUHTEPIPETALUIO
nH(pOpMaUU Pa3TUIHBIX BUIOB U (OPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CPEACTBA WH(POPMAIIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTMA B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7ad C COONIOACHHEeM TpeOOBaHUU
OPrOHOMUKH, TEXHUKHA OE€30MaCHOCTH, TUTHEHBI, PECypcOoCcOepeKeHUs, MPABOBBIX M ITUUYECKHX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3UYECKOTO COJAEpX aHUS B Pa3IWUYHBIX (opmaTax ¢ y4€TOM Ha3HAUYCHHS
nH(OpPMAIIUY U TIENIEBOM ayAUTOpUH, BEIOUpas ONTUMANBHYIO ()OpPMY MPEACTABICHUS U BU3YyATH3AIIH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe J1eHCTBHUSA:
OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU J€STENIbHOCTH;



pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIIUKTHI;

pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,

BBIOMPAaTh TEMAaTHKy M METOJAbl COBMECTHBIX MJCWCTBUH € Y4€TOM OOIIMX HWHTEPECOB H
BO3MOJKHOCTEH Ka)KJIOT0 4JIEHA KOJUIEKTUBA;

IPUHUMATD L€ COBMECTHOH AESITEIbHOCTH, OPraHU30BbIBATH U KOOPAWHUPOBATH JEHCTBUS IO
€€ JOCTH)KEHMIO: COCTABJIATH IUIAH JEUCTBUM, pacnpeliensiTh pOiad € YYETOM MHEHHMH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJa M KaXJIOr0 y4aCTHHKAa KOMaHIbl B OOHIMI pe3yibTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh HJAEHM C TO3ULUUU HOBU3HBL, OPHUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUECKOE IOBEACHHE B PA3JIMYHBIX CUTYALMSIX, HPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

CaMOCTOSITCIILHO ~ OCYIIECTBJIATh TIO3HABATECIBHYIO JICATCIBHOCTh B 00JIACTH (QUBHKH |
aCTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH PEMICHHUs] PACUETHBIX M KA4YeCTBEHHBIX 3ajad, IUJIaH
BBITIOJTHEHUS MPAKTUYECKOW PabOTHI ¢ y4ETOM MMEIOLINXCA PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEIIIOYTEHHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PELICHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO SPYAUIMH B OOJACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJLJIEKT:

JlaBaTb OILIEHKY HOBBIM CHUTYalldsM, BHOCHTH KOPPEKTHUBBI B JEATEIHbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BIIAJICTh HaBbIKAMU I1O3HABATEIBHOM pedIEeKCHMM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;

MCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpormecce mocTMIKEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbl MO (GU3UKE IS
YPOBHS CpenHero oomero o6Opa3oBaHUs y OOYYaIONIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, TPEIoIaralommi copMUpOBaHHOCTE:

CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATBHOE COCTOSIHUE, BUIETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIMPOBAHUSI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHNE, CTIOCOOHOCTh aIaNTHPOBATHCS K AIMOIIMOHALHBIM U3MEHEHHUSM U MPOSIBISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMU, BKJIFOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO IEH M YCIIEXY, ONMTHMHU3M,
WHUILIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

AMIIATHH, BKIIIOYAIOMIEH CITOCOOHOCTh TOHMUMATh MOIIMOHATIBHOE COCTOSIHUE JIPYTHUX, YIUTHIBATH
€ro MpHU OCYIIECTBIEHUH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;



COLIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpanBaTh OTHOLIEHUS C JPYTHMMH
JIOABMH, 3a00THTHCS, IPOSBIIATh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HPEMETHBIE PE3YJIbTATHI

K xonmy oOydenus B 10 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE OTPaKarOT
c(hOpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

JEMOHCTPHUPOBATh HA TIPUMEPaxX PoJib U MeCTO (hU3UKU B (DOPMHPOBAHUH COBPEMEHHOUW HAyYHOM
KapTUHBl MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKM W TEXHOJIOTHMI, B MPAKTHUYECKOW JESITEIIbHOCTU
JTIOJICH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (QHU3NYECKUX MOJeNeil: MaTepuanbHas TOYKa,
MHEepLMaJIbHas cucTeMa OTCY€Ta, adCOJIOTHO TBEPAOE TEJIO, UACATIBHBIA Ta3, MOJAEIN CTPOEHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN AJIEKTPUUECKUI 3apsi/i IPU pellieHud GU3NYECKUX 3a/1a4;

pacmno3HaBath (pu3UUecKue sBICHUS (MPOIECChl) U OOBSACHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUM CTPOCHMSI BEUIECTBA U SJIEKTPOJAMHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMIYKEHHE, CBOOOJTHOE IMAaJIEHUE Tel, IBUKEHHUE IO OKPYKHOCTH,
WHEepLHUs, B3auMojaencTBue tei, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeN, W3MEHeHue o0BbEMa Ten MNpu HarpeBaHuM (OXJIAXKICHHM), TEIUIOBOE paBHOBECHE, HCIApEHHUE,
KOH/JIEHCAllUsl, IUIaBJIEHUE, KPUCTAJUIN3AallKs, KUIIEHUE, BIAXKHOCTh BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a
IIPY €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXKIY MapamMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax,
3IEKTPU3ALUS TEJl, B3aUMOJIEHCTBHE 3aps/I0B;

ONKCHIBATh MEXaHWYCCKOE IBHKCHHE, WCIOJNB3Yys (U3HUYECKHUE BEIIMYWHBI: KOOPIWHATA, IMYTh,
NepeMeIeHne, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMIIYJIbC Tella, KMUHETHYeCKas 3HEeprus,
MOTEHIMAIbHASL PHEPTUsl, MEXaHW4YecKasi paboTa, MEXaHUYeCKasi MOIIHOCTbh; MPH OMUCAHWUU TPABHIHHO
TPaKTOBaTh (PU3UYECKHI CMBICT HCIOIB3YEMbIX BEINUYMH, MX OOO03HAYEHHS] W EJAMHHUIIBI, HAXOIUThH
(OpMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYHUHY C JPYTUMHU BETUYHHAMU;

OIKCHIBATh M3YUEHHBIC TEIUIOBHIC CBOMCTBA TeNl M TEIJIOBBIC SIBIICHUS, HCIONb3yd (pu3mueckue
BEJIMYMHBI: JABJICHHE Ta3a, TEMIIeparypa, CPEAHSS KUHETUYECKas SHEPTHs XaOTUYECKOrO JIBHXKEHUS
MOJIEKYJI, CpEeTHEKBAIpaTHUHAsI CKOPOCTh MOJIEKYJI, KOJIMUYECTBO TEIUIOTHI, BHYTPEHHSS dHEPTUs, paboTa
ra3a, KoO(QUIUEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO JABUTATEIIS; MPU OMUCAHUU TPABUIBHO TPAKTOBAThH
(bu3MUYeCKUN CMBICIT HCIOJNIB3YeMbIX BEIWYHH, MX OOO3HAYEHHUS W EIUHHIIBI, HAXOAUTHh (OPMYIIBI,
CBA3BIBAIOIIME JAaHHYIO (PM3UYECKYIO BETUUYHHY C JPYTUMHU BEIUYHHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUUECKHME CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SBJICHUS
(mporecchbl), HCMONB3ys (U3MUECKUE BEIUYUHBL: DJIEKTPUUYECKHHM 3apsil, DJIEKTPUUECKOe II0JIe,
HaIpsHKEHHOCTh TOJIA, MOTEHUMAl, Pa3HOCTh MOTEHUMAJIOB; IMPH OMNHCAHMM NPABWIBHO TPAaKTOBATh
(bUBUYECKUN CMBICIT HWCIONB3YEMBIX BEIWYHH, MX OOO3HAYEHHUS W €IMHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

aHAJTM3UPOBATh (PU3UUECKHE MTPOIIECCHl U SIBJICHUS, UCTIONB3YS (PU3NUECKHE 3aKOHBI M TTPUHITUIIB:
3aKOH BceMupHoro tarorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKON DHEPIUH,
3aKOH COXPaHEHHS! WMMIYJbCA, MPUHIHUI CYNEPHO3ULMU CUJI, TPUHLMI PABHOMPABHUS HWHEPIHATbHBIX
CUCTEM OTCUY€TA, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUSI BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeaHell KHHEeTUYECKOM SHEePruu TEMI0BOr0 JABMKEHHUS MOJIEKYJ ¢ aOCOJIIOTHON TeMIlepaTypoi, MepBbli
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUs dJEKTPUUYECKOTo 3apsiia, 3akoH KynoHa, mpu 3ToM pa3inyaTth
CJIOBECHYIO (hOPMYITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKECHHE W YCJIOBHS (TPaHUIIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIIUIBI JIEUCTBUS MAIlMH, TPUOOPOB W TEXHUYECKHX YCTPOUCTB;
pa3auyaTth yCIOBHS X O€30MAaCHOTO MCIIOIh30BAHMS B IIOBCEAHEBHOW KHU3HU;

BBITIOJIHSTh  DKCIIEPUMEHTHI 110 HWCCJIEIOBAHMIO (PU3WYECKUX SBICHHM U TIPOIECCOB C
WCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU ATOM (OPMYyIHUpOBaTh Mpodiemy/3agady u
TUTIOTE3y y4eOHOTO SKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHUS, TTPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOBL;



OCYILECTBIIATh NMpPSIMbIE U KOCBEHHBIE HM3MEPEHMs (PU3UUECKUX BEJIWYMH, NPH ITOM BHIOHMpPATH
ONTUMANIBHBIA CIIOCO0 M3MEpPEHHs W MCIOJIb30BaTh M3BECTHBIE METOBl OLEHKM IOTrpEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (PHU3MUECKUMH BEIMYMHAMU C HCIIOJIB30BAaHHEM IPSMBIX
W3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DMKCHPOBATh Pe3yJbTaThl OJIYyY€HHON 3aBUCUMOCTH
($u3MUYeCcKUX BETUYMH B BUJE TaOIUI] U TpadUKOB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICAOBAHMS;

coOurofiaTh MpaBwiia OE30MaCHOrO TpyJa MpU IPOBEIEHUHM HMCCIEIOBAHUN B paMKax y4eOHOro
OKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOH  JESITENbHOCTH C  HCHOJIb30BAHUEM
U3MEPUTENBbHBIX YCTPOUCTB U 1aOOpaTOPHOI0 000PYAOBaHUS;

pemath pacdyETHBIC 3a7a4ydl C SIBHO 33/JaHHOW (PU3MYECKON MOJIENbI0, MCIONb3Ys (PU3HMUEcKue
3aKOHBl M IPUHIMIIBI, HA OCHOBE aHAIM3a YCJIOBUSA 3a/laud BBIOMpaTh (U3NYECKYIO MOJIENb, BBIACIATDH
¢busnveckrue BEMUYUHBI U (OPMYIIBI, HEOOXOAUMBIE ISl €€ PEelIeHHs], IPOBOAUThH PacuéThl M OIICHUBATH
PEaTbHOCTh MOJIy4€HHOIO 3HAaYe€HUs! (PU3NUECKON BEITUUYHMHBI;

pelaTe KaueCTBEHHbIE 3a/JadyM: BbICTPAWBATh JIOTMUECKU HENPOTUBOPEUMBYIO ILIEMOYKY
paccyXJIeHU ¢ ONOpO Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBIICHMUS;

UCTIOJIB30BaTh MPH PEIICHUH y4eOHBIX 3a7ad COBPEMEHHBIE MH()OPMAIIMOHHBIC TEXHOJOTHH IS
IIOUCKA, CTPYKTYpUPOBAHMs, HHTEPHNPETALMU U NPEACTaBICHUsS Y4eOHOW M Hay4yHO-IOIMYJISPHOH
uHbOpMANUY, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATH MOJIYYaeMYIO
nHpopMaIuo;

IPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUYECKUE 3HAHMA MO (PU3MKE B IMOBCETHEBHOW J>KU3HU JIsi OOECIICUCHHUS
0e30macHOCTH NpU OOpallleHuH ¢ NpudopaMud M TEXHUYECKUMHU YCTPOWCTBAMM, JJS COXPAHEHUS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKPY’KaIOLIEH cpeie;

paboTaTh B IpyINIEe C BHIIOJIHEHUEM pa3IMYHBIX COLMANBHBIX poOJiel, IUIaHUpoBaTh padoTy
IpyNIbl, palMOHAIBHO PACHpeleNsTh O00S3aHHOCTH W IUIAHUPOBATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aICKBaTHO OLICHUBATH BKJIAJ Ka)KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBAEMOMN
pOOGIIEMBI.

K xonmy obyuenus B 11 kJjacce mpenMeTHbIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE OTpPaXKaroT
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

JIEMOHCTPUPOBATh Ha IpUMeEpax posib U MecTo (pU3UKH B POPMUPOBAHUM COBPEMEHHOM Hay4HOI
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJOTUH, B MPAKTUUYECKON IESATENIbHOCTH
JO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUS! U3YUYEHHBIX (PU3UUECKUX MOJIENEH: TOUEUHBIN AIIEKTPUUYECKUI
3apsj, Jyd CBETAa, TOUYEYHBbIH MCTOYHUK CBETA, siIEpHAsl MOJENb aTOMAa, HYKJIOHHAs MOJENb aTOMHOIO
sJipa MpH pelieHnH GU3NUECKUX 3a1au;

pacrio3HaBaTh (U3MYECKUEe SBJICHMS (Tpolecchl) M OOBSICHATh HMX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOM (DM3MKH: DJEKTpUYECKas IPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XMMHMYECKOE, MATHUTHOE IEHCTBHS TOKA, B3aMMOJECHCTBHE MAarHUTOB, JJIEKTPOMAarHWTHAas WHAYKLHSA,
JefiCTBE€ MarHUTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM U JBWKYLIUICS 3apsl, AJIEKTPOMarHuTHBIE
KonebaHus W BOJIHBI, NPSAMOJIMHEMHOE paclpoCTpaHEHHE CBETa, OTpPaXEHUE, MpeIOMIICHHUE,
uHTepdepeHus, audpakuus U MOJNSApU3aLUs CBETa, AUCIEpCHsl cBeTa, (hoTodnexTpuueckuil 3¢ ekt
(potoaddexrt), cBeTOBOE aBIEeHHE, BO3HUKHOBEHHME JIMHEHUYAaTOro CIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJiMOAKTUBHOCTb;

ONMCHIBATh H3YYECHHBIE CBOMICTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJIUMOCTD PA3IMUHbIX CPel) U JIEKTPOMArHUTHBIE SIBICHUS (ITPOLECCHI), UCTIONb3YS
¢bu3nyecKkre BeTUUNHBL: SJIEKTPUUYECKUNA 3aps/l, CHIIa TOKA, JIEKTPUUECKOE HaNpsDKEHUE, HIIEKTPUIECKOe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJIBIKYIIAS CHJa, paboTa TOKA, HHAYKLHS MarHUTHOTO
noJist, cuwiia Ammepa, cuia JlopeHna, MHIyKTUBHOCTD KaTYIIKH, SHEPTUS 3JEKTPUUECKOr0 M1 MarHUTHOTO
moJied, Mepuoa M yacToTa KojeOaHuM B KojebaTeIbHOM KOHTYpe, 3apsii M cujla TOKa B IIpolecce
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE paccTOSIHUE U ONTHYECKasi CUJIa JIMH3bI, IPU
OMMCAaHUU TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICH MCIOIb3YEMbIX BEIUYHMH, WX OOO3HAUYEHUs U



CIMHUIIBI, YyKa3blBaTh (OPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYNHAMU;

OIUCBIBATh M3YYECHHBbIE KBAHTOBBIE SIBJIEHUS U IPOLECCHI, UCHOIb3ysd (U3NUYECKUE BEIMUUHBL:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4aCTOTA CBETA, YHEPTUS U UMITYIbC (DOTOHA, TEPHOJ
IOJTypacIiazia, SHeprusl CBSI3U aTOMHBIX A€, IPU ONKUCAHUM NPABUILHO TPAKTOBATh (PU3NYECKUNA CMBICI
UCTOJIb3yEeMbIX BEIUYMH, UX 0003HAUCHHSI W €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE AAHHYIO
(bU3NYECKyI0 BEIMUMHY C APYITMMHU BEIMYMHAMU, BBIYUCIISATH 3HaYeHUE (PU3MUECKON BETUYHMHBI;

aHATM3UPOBATh (PU3UUECKUE MTPOLECCHI U SIBJICHUS, UCIONB3YsS (PU3NYECKHUE 3aKOHBI M TIPUHIIUIIBL:
3akoH OMa, 3aKOHBI IIOCJIEJOBATEIBHOIO U MapauIeIbHOTO COEINHEHHs TPOBOJHUKOB, 3aKOH JIKOyisi—
JleHna, 3aK0H 31EKTPOMarHUTHOM MHIYKIMH, 3aKOH MPSIMOJMHENHOIO PAacIpOCTPAaHEHUsI CBETA, 3aKOHBI
OTPA)KEHMsI CBETA, 3aKOHbI IPEJIOMJICHHs CBETa, ypaBHeHHE OHHIUTeHHa a1 (oTorddexra, 3aKoH
COXPAHEHHUS SHEPIUH, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsijia, 3aKOH
COXPaHEHMs MacCOBOI'0 YMCIIA, OCTYNaThl bopa, 3aK0H paJuoaKTUBHOIO pacraja, pu TOM pa3jnyaTh
CIIOBECHYIO (JOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYEeCKOE BHIPAKCHHE W yCIOBHsI (TpaHUIbI, 007IacTH)
IPUMEHUMOCTH;

OINpEENATh HalpaBl€HUE BEKTOpa HMHIYKIMM MarHUTHOIO MOJI HPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTPOUTH U OIIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh  3KCIIEPUMEHTHl 10 HCCIENOBaHMUIO (DU3MYECKMX SBICHUH M MPOLECCOB C
WCTOJB30BAHUEM TPSAMBIX M KOCBEHHBIX M3MEPEHHI: Ipu 3TOM (QOpMyIHMpoBaTh Mpodiemy/3afgady |
TUIIOTE3Y YyU4eOHOI'0 SKCIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10BaHUs, IPOBOIUTh
OTIBIT U OPMYIIMPOBATH BHIBOJIBI;

OCYILECTBIIATh INMpPSIMbIE U KOCBEHHBbIE HM3MEPEHUs (PU3UUECKUX BEJIWYMH, NPH 3TOM BHIOHMpPATh
ONTHUMAJbHBIA CHOCOO M3MEPEHHsS U HCIOJb30BaTh H3BECTHHIE METOAbl OLIEHKH IMOrPEUIHOCTEN
HU3MEpEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PH3MUECKUX BEJIWYHH C HCIOJIH30BAHUEM MPSIMBIX U3MEPEHUH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHpOBATH pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaONMIl U IpaKOB, JeaTh BBIBO/BI IO pE3yJIbTaTaM HCCIIEIOBAHNUS;

coOuroiaTh MpaBwiia GE30MacHOr0 TpyJAa NpU MPOBEACHUH HCCIEIOBaHUNA B paMKax y4yeOHOro
AKCIIEPUMEHTa, Yy4eOHO-MCCIEA0BATEIbCKOM M  MPOEKTHOM JEATEIbHOCTH C  MCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1JAOOPaTOPHOT0 00OPYAOBaHUS;

pemath pacuéTHbIe 3a7jaud C SIBHO 3aJaHHOW (PM3MUECKON MOJEINbI0, MCHOJB3Ys (U3HUECKHe
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3a/laud BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACIATDH
¢u3nyeckre BeIUYUHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pelleHus, IPOBOJUTh PACUETHI U OLIEHUBATH
PeaTbHOCTh MOJIYYEHHOTO 3HAaUeHUs! (PU3MUECKON BETUYMHBI;

pemarh KayeCTBEHHbIE 3aJauyd: BBICTpaMBaTh JIOTMYECKH HENPOTHUBOPEUHMBYIO  LEHNOUYKY
paccyXJIeHM ¢ ONOpoi Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

MCIIOJIb30BaTh NP PELIEHUU y4eOHBIX 3aJa4 COBPEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYpHUPOBAHMS, HHTEpHpETallMd M MpPEJCTaBIeHUS Yy4eOHOM U HaydyHO-NOMYJISPHOMH
nH(pOpMallUY, TOJYYEHHON H3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATh IOJIY4aeMYHO
uH(pOpMaIINIO;

OOBSACHATh MPHUHIMIBI AEHCTBHS MalllWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, paziuyaTrh
yCJIOBHS UX O€30MAaCHOT0 MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

MIPUBOJUTH NMPUMEPHI BKJIa/la POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOpPETHYECKHE 3HaHMS MO (U3MKE B MOBCEIHEBHON >KM3HU i1 OoOecreyeHUs
0e30macHOCTH TpU OOpalleHuH ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBAMH, JUISI COXpPaHEHHS
3JI0pOBbS U COOJIIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY KaIoLIel cpeie;

paboTaTh B IpyINIE C BHIIOJIHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH, IUIAaHUPOBaTh pPabOTy
IpyNIbl, pPalMOHAIBHO pacHpelessiTh O0S3aHHOCTU U IUIAHUPOBATh JIEATEIbHOCTh B HECTaHIAPTHBIX
CUTYalUsX, a/IEKBaTHO OLICHUBATh BKJIAJ Ka)KJI0OTO M3 YYaCTHUKOB IPYIIBI B PELIEHUE paccMaTpUBacMOn
pOOGIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC

KoanuecTBO yacoB
Ne HanmenoBanue

Bee | KoHTpoO Ipakrn | DJ1eKTpoHHbIe (HU(PPOBLIE) 00Pa30BaTEILHbIE
n/m | pa3aejaoB U TeM JbHbIE

ro yeckue | PeCypcehl

MPOrpaMMel padoTsI
padoTsI

Pazgen 1. DUBUKA U METO/bI HAYYHOI'O IIO3HAHMA

1.1

®du3uKa 1 METOJIBI
Hay4YyHOTO
MIO3HAHUS

bubnunoreka [1OK https://m.edsoo.ru/7f41bf72

POUI 10 kmacc https://resh.edu.ru/subject/28/10/

MBHI 10 kmacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
ate.video_lesson,video&subject program ids=31937273
35909480

Hroro no pazgeny

Paspen 2. MEXAHUKA

2.1

Kunematuka

bubnuoreka I{OK https://m.edsoo.ru/7f41bf72

POIII 10 knacc https://resh.edu.ru/subject/28/10/

MDOIII 10 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
ate,video_lesson,video&subject program ids=31937273
35909480

2.2

Hunamuka

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

POII 10 kmacc https://resh.edu.ru/subject/28/10/

MDBIII 10 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
ate,video_lesson,video&subject program ids=31937273
.35909480

23

3aKOHBI
COXpaHEHUs B
MEXaHHKE

bubmoteka L{OK https://m.edsoo.ru/7f41bf72

POBIII 10 ximacc https://resh.edu.ru/subject/28/10/

MOSI 10 xnmacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
ate,video_lesson,video&subject program ids=31937273
.35909480

HWtoro no pazzeny

18

Pa3nen 3. MOJIEKYJISAP

HASA

OPU3BUKA U TEPMOJNHAMHUKA

bubmuorexa LIOK https://m.edsoo.ru/7f41bf72
PDIII 10 kmacc https://resh.edu.ru/subject/28/10/

Ocrobu MDIII 10 knace
3.1 r;gz:gg:gsg& 9 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
Teopun ate,video_lesson,video&subject program_ids=31937273
35909480
bubnnoreka [IOK https://m.edsoo.ru/7{41bf72
POUI 10 knacc https://resh.edu.ru/subject/28/10/
OCHOBBI MOII 10 Kace .
3.2 10 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
TEPMOAVHAMUKHA

ate,video_lesson,video&subject program_ids=31937273
35909480



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480

bubnmnoreka [{OK https://m.edsoo.ru/7f41bf72
ArperaTHble POIII 10 knacc https://resh.edu.ru/subject/28/10/
COCTOSTHHSA MDBIII 10 kmace
33 BEIEeCTBA. 5 https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
dazoBbie ate,video_lesson,video&subject program ids=31937273
TIePEX OB .35909480
Hroro mo paznemy 24

Pazpen 4. JIEKTPOINHAMUKA

bubnunoreka [1OK https://m.edsoo.ru/7f41bf72
POIII 10 xnacc https://resh.edu.ru/subject/28/10/
MDSIII 10 kmace

4.1 DJeKTpocTaTuKa 10 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
ate.video_lesson,video&subject program ids=31937273
.35909480
bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
[MocTosHHBIN POIII 10 knacc https://resh.edu.ru/subject/28/10/
3IEKTPUUECKUI M3BHI 10 knacc
4.2 | tok. Toku B 12 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templ
Pa3IUYHBIX ate,video_lesson,video&subject program_ids=31937273
cpemax ,35909480
Uroro no pazneny 22
O60011eHne 2
OBILEEE
KOJIMYECTBO YACOB | 68 3 3
110 ITIPOT'PAMME
11 KJIACC
KoaunuyecTBo yacoB
Haumenoanue DJleKTpOHHBbIE (LM (POBBIE) 00pa3oBaTeIbHbIE
Ne n/m | pa3nenoB u TeM | Bee Kontpo | IpakxTn ec cr:)l wmop P
NPOrpamMmel o JbHBIE | YecKHe | pecyp
padoTel | padoThI
Paznen 1. QJEKTPOJIUHAMUKA
bubmoTteka L{OK https://m.edsoo.ru/7f41¢97¢
POIII 11 xnacc https://resh.edu.ru/subject/28/11/
MarnuTHoOE€ 1ouie.
1.1 DIEeKTPOMArHuTH 11 1 3 MOII 11 wnace
’ a1 EIHTP(; . https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
K e.video_lesson.video&subject_program ids=31937273.35
909480

HUtoro nn

0 pazzueny

11

Pazpea 2. KOJIEBAHUSA 1 BOJIHBI

2.1

Mexanuueckue u
3JIEKTPOMarHUTH
ple KOoJIeOaHus

bubnmnoreka [IOK https://m.edsoo.ru/7f41c97¢

POIII 11 knacc https://resh.edu.ru/subject/28/11/

MBI 11 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e.video_lesson.video&subject_program ids=31937273.35
909480



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480

2.2

MexaHu4ueckue 1
BIEKTPOMArHUTH
BIE€ BOJIHBI

Bubnmnoreka [1OK https://m.edsoo.ru/7f41c97¢

POIII 11 knacc https://resh.edu.ru/subject/28/11/

MDBIII 11 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video_lesson,video&subject program ids=31937273,35
909480
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OnTtuka

10

bubnunoreka [1OK https://m.edsoo.ru/7f41c97¢

POUI 11 kmacc https://resh.edu.ru/subject/28/11/

MDBIII 11 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e.video_lesson.,video&subject program ids=31937273.35
909480

HUtoro n

0 pazzmery

24

Pazzen 3. OCHOBBI CIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

bubnunoreka [1OK https://m.edsoo.ru/7f41c97c
OcHOBBI POIII 11 knacc https://resh.edu.ru/subject/28/11/
31 CIEIMAIbHON 4 1 MOIII 11 Kace .
TEOpHUH https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
OTHOCHUTEITFHOCTH e.video_lesson.,video&subject program ids=31937273.35
909480
Uroro no pazneny 4

Pa3zngen 4. KBAHTOBAS ®U3UKA

4.1

OJIEMEHTBI
KBaHTOBOM
OITHKHU

bubmuoreka LIOK https://m.edsoo.ru/7f41¢97¢

POUI 11 kmacc https://resh.edu.ru/subject/28/11/

MBHI 11 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e.video_lesson.,video&subject program ids=31937273.35
909480

4.2

Crpoenue aroma

bubmoTteka L{OK https://m.edsoo.ru/7f41¢97¢

POIII 11 ximacc https://resh.edu.ru/subject/28/11/

MOSI 11 xmacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e.video_lesson,video&subject program ids=31937273.,35
909480
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ATOMHOE PO

bubmuorexa LIOK https://m.edsoo.ru/7f41¢97¢

POIII 11 xnacc https://resh.edu.ru/subject/28/11/

MBI 11 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video_lesson,video&subject program ids=31937273.,35
909480

HUtoro nn

0 paszuerny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

bubmuorexa LIOK https://m.edsoo.ru/7f41¢97¢
POII 11 knacc https://resh.edu.ru/subject/28/11/

OneMeHTEI MDOIII 11 knace
5.1 ACTPOHOMUH U 7 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
acTpou3uKn e.video_lesson.video&subject_program_ids=31937273.35
909480
HWroro no pazneny 7

Paspesn 6. OBOBIIAIOILIEE 11O

BTOPEHUE

6.1

O0o0mmaromee
MOBTOPEHHE

4

bubnunoreka [IOK https://m.edsoo.ru/7f41c97¢c
POIII 11 knmacc https://resh.edu.ru/subject/28/11/
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https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
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https://resh.edu.ru/subject/28/11/

MDBHI 11 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e.video_lesson.,video&subject program ids=31937273.35
909480

Hroro no pazgeny 4
[ToBTOpCHME 3
OBLIEE KOJIMYECTBO

YACOB I1O 68

[NPOT'PAMME
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