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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHSI Ha YPOBHE CpeIHETO 0011ero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHUI U TpeOOBaHUI K pe3yiabTaTaM OCBOECHHS OCHOBHOM
oOpazoBaTenbHOI porpamMel, nipeactaBieHHbIx B PI'OC COO, a Takxke ¢ yu€Tom
dbenepanbHOI paboyelt mporpaMMbl BOCIIUTAHUS U KOHIICTIIUY MPENoAaBaHus yueOHOTo
npeamera «du3nka» B 00pa3zoBaTeNnbHbIX opranuzanusax Poccuiickoit @enepanuu,
peanu3yromx OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI.
Conepxanue mporpaMmsl 1o (pu3uke HarpaBieHO Ha GOPMUPOBAHUE €CTECTBEHHO-
Hay4HOUM KapTUHBI MHupa oOyvaromuxcst 10—11 kinaccoB npu 00ydeHUH ux Gusuke Ha
0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/I€ITEIbHOCTHOrO noaxoa. [Iporpamma mno
dusuke coorBercTByeT TpeboBanusM OI'OC COO k miaHUPyEeMbIM JIMUHOCTHBIM,
PEAMETHBIM U METaNpPeIMETHBIM pe3yJibTaTaM 00y4YeHUs, a TAK)KE YUUTHIBACT
HEO0OXOAUMOCTh peaTn3alii MEKITPEIMETHBIX CBsI3eH (DU3UKHU C €CTECTBEHHO-
HAy4YHBIMH YUYEOHBIMU TIpeAMeTaMu. B Hell onpeaensitoTcsi OCHOBHBIC IEJIM U3YICHUS
(bu3UKKM Ha YpOBHE CpeIHEro 00IIero oopa3oBaHus, IIIAHUPYEMbIC Pe3yJIbTaThl OCBOCHHUS
Kypca (PM3UKH: JIMYHOCTHBIC, METANPEIMETHBIC, MPEeIMETHBIC (Ha 0a30BOM YPOBHE).
[Iporpamma no ¢pu3uKe BKIHOYALT:

e IUTAHUPYEMBIC PE3yJbTAaThl OCBOCHUS Kypca (UMUK Ha 6a30BOM YpOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3YyJIbTATHI 110 TOJIaM 00YUEeHHUS;

e cojepkaHue yueOHoro npenmera «Du3nkay 1o rogam oO0y4eHHs.
du3rka Kak Hayka 0 HauboJsee oOUUX 3aKOHAX MPUPO/IbI, BHICTYMAs B KaUYeCTBE
y4e0OHOro IpeIMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHUM 00
okpyxatoieM Mupe. IIkonpHBIi Kype (PU3UKUA — CUCTEMOOOPA3YIOUTUN IS
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEAMETOB, MOCKOIBbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB U SIBIICHHUM, H3y4aeMbIX XUMHUEH, OHOIOTHEH, PHU3NIECKOI
reorpadueit u actpoHoMuei. Mcnonp3oBanue U aKTUBHOE IPUMEHEHHE (PU3UIECKUX
3HAHHUM OMpeNeNsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B chepe
SHEPIreTUKHU, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyY€HHS] HOBBIX MAaTEPUAJIOB C
3aJIaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue ¢Gpu3nku BHOCUT OCHOBHOM BKJIAJ B
dbopMupoBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa 00y4Jaromuxcs, B GhopMupoBanue
YMEHUH TPUMEHSITh HAyYHBIM METO]] TO3HAHUS MTPH BHIMOTHEHUN MU yUEOHBIX
UCCIIEJOBAHUN.
B ocHOBY Kypca hu3uku 1u1st ypOoBHS CpEeIHETO 00IIeT0 00pa30BaHuUs MTOJOXKEH PSIJT
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOECHUS.
Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SIBISETCS JIOTUYECKU 3aBEPUIEHHBIM,
OH COJICPKUT MaTEpHaIl U3 BCEX Pa3/iejoB (PU3UKH, BKIIOUAET KaK BOPOCHI
KJIACCUYECKOM, TaK M COBPEMEHHON (hHU3UKH.
Hoes cenepanuzayuu. B cOOoTBETCTBHU C HEW MaTepuall Kypca pu3uku o0ObeTMHEH
BOKpYT ¢u3nueckux teopuil. Benymum B kypce siBnsiercst GopMupoBaHue
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U MOJIE.



Hoes eymanumapusayuu. BEE peanuszanus npeanogaraeT ucroib30BaHUE T'YMaHUTAPHOTO
noTeHIrana GU3nYeCcKo HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3HUKHU C PA3BUTUEM
o0111ecTBa, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U SKOJIOTUYECKUMHU
npodiemMamu.

Hoes npuknaonou nanpaenennocmu. Kypc QU3MKHM npeanosiiaraeT 3HaKOMCTBO €
ITUPOKUM KPYTOM TEXHUYCCKUX M TEXHOJIOTHYCCKUX MPUIIOKEHNN N3YUYECHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peannsyercsi HoCPEICTBOM BBEJICHUS JJIEMEHTOB COACPIKAHMUS,
MOCBAIIEHHBIX IKOJIOTHUECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pPa3BUTHEM TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXKACHUS MPOOJIeM pallOHAIBHOTO
PUPOIOTIONIHL30BAHMS U IKOJIOTUYECKON 0€30MacCHOCTH.

CreprKHEBBIMH JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CPEAHET0 OOIIEro 00pa3oBaHuUsl
SABJISIIOTCS (pr3HUecKue Teopuu ((opMUPOBAHUE MPEJICTABICHUIN O CTPYKTYpE
nocTpoeHust pU3NIECKON TeOpHuu, Poiau GyHIaAMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B
COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJIE, TPAHHUIIAX TPUMEHUMOCTH TEOPHH, TS
OTHMCaHUs €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIECCOB).

CucTeMHO-IeSITETLHOCTHBIN TOIX0 B Kypce (PU3UKHU peann3yeTcs MPEexIe BCero 3a CUéT
OpraHu3aIiy SKCIIEPUMEHTAIIBHON JIeaTeIbHOCTH o0y4Jaronuxcs. [{is 6a30Boro ypoBHs
Kypca (PU3UKH — 3TO UCIIOIb30BaHUE CUCTEMbI (DPOHTAIILHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B TporpaMme Mo (pusuke 0ObeTMHEHbI
B OOIIMI CIIUCOK YUEHUYECKUX MTPAKTUYECKUX paboT. BrigeneHune B yka3aHHOM NIEpeuHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX ISl KOHTPOJIS U OLIEHKU, OCYIIECTBISETCS
y4acTHHKaMu 00pa30oBaTeIbHOTO MPOIEcca UCXOs U3 OCOOCHHOCTEHN TUTAHUPOBAHUS U
ocHaieHus kabunera gusuku. [Ipu 3TOM 0becrieunBaeTcst OBIaIEHUE O0YHAIOIIUMHUCS
YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHMS 3aBUCUMOCTEN
(¢u3MUeCcKrX BETUYMH U MOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTE3.
Bbonbiioe BHUMaHME yAENsIeTCs pEelISHUI0 PACYETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUTSL pacy€THBIX 3a7[a4 PUOPUTETOM SIBIISIIOTCS 337]a4H C SIBHO 33IaHHON (DU3UYECKOM
MOJIEJIBIO, TTO3BOJISIONINE TPUMEHSITh U3YUEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJTHOTO pa3jiena Kypca, TaK U MHTeTpUPYs 3HAHUA U3 pa3HbIX pa3aenoBn. Jlis
KaueCTBEHHBIX 337124 IPUOPUTETOM SIBJISIOTCS 3a7aHUsl HA 00BSICHEHNE MTPOTEKAHUS
(du3nUecKuX SBICHUN U MPOILIECCOB B OKPYKAIOIICH KU3HU, TPEOYIONINe BHIOOpA
buznuecKor MOACIHN JUIsl CUTYaIluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusimu GI'OC COO k MatepuanbHO-TEXHUUECKOMY
obecrieueHnIo yaeOHOTO TIporiecca 0a30BbIi ypOBEHBb Kypca (M3HKH Ha YPOBHE CPEITHETO
o01mero 00pa3oBaHus TOJDKEH N3Y9YaThCs B YCIIOBUAX MPEIMETHOTO KabnHeTa (PU3NKH
WM B YCJIOBUSIX HHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukira. B xabuaeTe Gu3uKH T0KHO OBITH HEOOXO0IUMOE JTa00paTopHOe 000PyT0BaHUE
JUTSI BBITIOJTHEHMS YKa3aHHBIX B IPOTpaMMe 10 (PU3HKE YUCHUISCKUX TMPAKTUICCKUX
paboT U IEMOHCTPALIMOHHOE 000pYOBaHHUE.

JleMoHcTpanmoHHoe 000pyioBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHAMAJILHOM JTOCTATOYHOCTH M 00ECTICYNBAET TTOCTAHOBKY MEPEUYHCIICHHBIX B



porpaMme no Pu3HNKe KIHYEBbIX IEMOHCTPALNI JJIsI UCCIIEI0BaHUS N3y4aeMbIX
SIBJICHUU U MIPOLIECCOB, IMIIUPUUYECKUX U (PYH/IAMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.
JlabopaTopHoe 000pyI0BaHKE JI YYCHUUECKUX MPAKTUUYECKUX PadOT (opMHUpyeTCs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIieYynBaeTCsl B pacu€Te OJTHOIO0 KOMIUIEKTA Ha
IBYX oOydaronuxcsi. TeMaTnueckrue KOMIUIEKTHI JJabOopaTOPHOTo 000PYI0BaHUS JOJIKHBI
OBITH MOCTPOEHBI HA KOMILJIEKCHOM HCIIOJIB30BaHUU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB,
a TaK)K€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ [IU(MPOBBIX Ta00paTOPHUH.
OCHOBHBIMHM LIENISIMU U3y4eHUS PU3UKH B 001IEM 00pa30BaHUHU ABIISAIOTCS:
e (¢opMupoBaHUE UHTEPECA U CTPEMJICHHS O0YJaIOIIUXCS K HAYYHOMY
U3YUYEHUIO TPUPOIbI, Pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;
e  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;
e (¢dopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHUSI OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;
e dopmMupoBaHUE YMEHUN OOBSICHSTH SIBIICHUS C UCIIOIB30BAHHEM
bU3UYeCKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;
e (dopmupoBaHUE MPEACTABICHUIN O POJIU PUBUKHU JIJIST PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.
JlocTrkeHue 3TUX 1eseil o0ecreynBaeTcs pelieHrneM CIIeIyIOINX 3a/1a4y B Ipolecce
U3y4YeHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro 001Iero 0opa3oBaHus:
e MpuoOpeTeHUe CUCTEMBI 3HAaHUH 00 00X PU3HUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DPM3UKY U DJIEMEHTHI aCTPOPU3UKHY;
e (QopmMupoBaHHE YMEHU MPUMEHATHh TEOPETUUECKHUE 3HAHUS IS
00BsICHEHUS (PU3NYECKUX SIBICHUHN B IPUPOJIE U IS IPUHATHS IPAKTHIECKUX
pEIIEHUIN B MOBCEIHEBHOW KU3HU,;
e  OCBOEHHE CIIOCOOOB pEIICHUs Pa3IUYHbBIX 33]1a4 C SIBHO 3aaHHOMN
dbuznuecKkol MOAEIbIO, 3a71a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JJaHUE
br3UIeCKOl MOICIH, aJICKBATHOW YCIOBUSAM 33J1aUH;
e TMOHWMaHWE (PU3UIECKUX OCHOB U NMPHUHIIUIIOB ICUCTBHS TEXHUYECKUX
YCTPOUCTB ¥ TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;
e  OBJIAJICHUE METOJaMU CAMOCTOATEILHOrO TUIAHUPOBAHUS U MIPOBEJCHUS
(bu3HIECKUX HKCIIEPUMEHTOB, aHAIN3a U UHTEPIIPETAIIMU HH(HOPMAITHH,
ONpeIeNIeHHs] JOCTOBEPHOCTHU MOJIYUYEHHOTO Pe3yibTaTa;
e  CO3/1aHUE YCJIOBHU JJIsl Pa3BUTHSI YMEHUN TPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.
Ha usyuenue ¢puszuku (0a30BbIil ypOBEHb) Ha YPOBHE CPEHEr0 00Iero o0pa3oBaHus
orBoauTcs 136 yacoB: B 10 kiacce — 68 gacoB (2 gaca B Heneno), B 11 kimacce — 68
4acoB (2 yaca B HEJIEJIO).



[Ipennaraemslii B mporpamme o (pu3HKe NepeueHb 1ad0paTOPHBIX U MPAKTUYECKUX
paboT sABISAETCA PEKOMEHIOBAaHHBIM, YUUTENb JIEJIAET BHIOOp MPOBEACHMUS JIaDOPATOPHBIX
paboT U ONBITOB C YYETOM MHJIUBHIYATbHBIX OCOOEHHOCTEN 00yUaroIuxcsl.

easb v 3a1aun
. Peanuzanus 0oCHOBHBIX 00111€00pa30BaTEIbHBIX IPOTPAMM IO YU4EOHBIM
npeaMeTaM €CTECTBEHHO-HAayYHOUM HaIpaBIEHHOCTH, B TOM YHUCJIE B paMKaX BHEYPOUHOMI
NEATeIbHOCTH 00yUYaroIIXxcs.

* PazpaboTka u peanuzaiusi pa3HO YPOBHEBBIX JOMOTHUTEIbHBIX
00111e00pa30BaTEIbHBIX TPOTPaMM €CTECTBEHHO-HAYYHOUN HAINIPABICHHOCTH, a TAKKE
UHBIX MPOTPAMM, B TOM YHCJI€ B KAHUKYJISIPHBIN TIEPHUO/I.

* BoBieueHue ydamuxcs v neaarorudeckux pabOTHUKOB B POSKTHYIO
NeSATeIbHOCTb.

» Opranuzaiys BHE y4eOHOU JeATeIbHOCTU B KAaHUKYJISIPHBIN MEpUO/I, pa3paboTKa u
peanu3aiys COOTBETCTBYIOIIMX 00Pa30BaTEIbHBIX IPOTPaMM, B TOM UHCIIE JIJIS JIarepew,
OpraHMU30BaHHBIX 00PA30BATEIFHBIMU YUPEIKICHUSIMU B KAHUKYJISIPHBIN TIEPUOI.

* [ToBhimenne mpohecCHOHATLHOTO MAaCTEPCTBA MEAArOrHYECKUX PAOOTHUKOB
IIEHTpa, PeUTU3YIONTNX OCHOBHBIC U JIOTIOJHUTEIbHBIE 00111e00pa30BaTeIbHBIC
IpOrpaMMBl.

* Co3nanue 1eHrpa «Touka poctay mpemnonaraet pa3Butue 00pa3oBaTebHON
uH(pa- CTPYKTyphl 00111e00pa30BaTEILHON OpraHU3aIlii, B TOM YUCJIe OCHAIIEHUE
0011e00pa3oBaTeIbHON OpraHU3aIuu:

* 000py1I0BaHKEM, CPEACTBAMHU OOYUEHHUS M BOCIIUTAHUS JIJISl U3YUYECHHUS (B TOM
YHUCJIE SKCIIEPUMEHTAIIBHOTO) MPEIMETOB, KYPCOB, TUCIUILINH (MOYJIEl) €CTECTBEHHO-
HAyYHOU HAMpPaBJICHHOCTHU MIPH peaTn3alii OCHOBHBIX 00IIe00pa30BaTeIbHbIX
IPOrpaMM M JIOTIOTHUTEIBHBIX 0011e00pa30BaTEIbHBIX TPOTrPAMM, B TOM YHUCIIE JIJIS
pacuIupeHus co- AepykaHusl yaeOHbBIX IpeaMeToB «Dusnkay, «Xumus», «buoaorusy;

* 000pyI0BaHKEM, CPEICTBAMHU OOYUCHUS U BOCIIUTAHUSA JIJISl PeaU3aIiK MPOTpaMM
JOTIOJIHUTENBHOTO 00pa30BaHUsI €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTEN;

* KOMIIBIOTEPHBIM Y UHBIM 000PYJIOBaHHEM.

[TpodubHBINH KOMITTIEKT 000PYI0BaHUS MOXKET OBITH BEIOpAH IS
o011e00pazoBaTeIbHBIX OpraHU3aINi, UMEIONTNX Ha MOMEHT co3AaHus 1eHTpa « Touka
pocTay» Habop cpeACTB 00yUYEHHUS U BOCHUTAHUS, IOKPHIBAIOIINN CBOUMHU
(GYHKITMOHATPHBIMUA BO3MOKHOCTSIMU 0a30BbIe TIOTPEOHOCTH MTPH U3YYCHUH YICOHBIX
npeamMeToB «Puzukay, «XuMus» U «buonorus».

MuHUManEHO HEOOXOAUMBIE (PYHKITMOHAIBHBIC U TEXHUYECKHE TPEOOBAHUS U
MHUHHMAaJIbHOE KOJIMYECTBO 000PYIOBaHUS, IEPEUEHb PACXOIHBIX MAaTEPUAJIOB, CPEACTB
0o0y4eHUs U BOCHUTAHUS JIJIsi OCHAIIEHUS IICHTPOB « Touka pocTay onpeaestoTcs
PervonanbHbIM KOOpAMHATOPOM € yueToM [IpumepHoro nepeuHs o6opyaoBaHusl,
PACXOJIHBIX MaTEpPHUAJIOB, CPEACTB 00YUEHHUSI U BOCIIUTAHUS JIJIs1 CO3/IaHUSI U 00ecTieUeHUs!



(YHKIMOHUPOBAHHUSI LICHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU HANPABIEHHOCTH
«Touxka pocta» B 0011€00pa30BaTeIbHBIX OPraHU3ALMIX, PACTION0KEHHBIX B CEIbCKOM
MECTHOCTH M MAJIbIX FOPOIAX.

[IpoduiibHBINA KOMILIEKT 000pYI0BaHUs 0OecrieunBaeT 3(PPEKTUBHOE JOCTUKEHNE
0o0pa3oBaTeIbHBIX PE3YJIBTATOB 00YUYAIOUIUMUCA 110 IPOrPaMMaM €CTECTBEHHO-HAYYHOM
HaIPaBJICHHOCTH, BOBMOXHOCTb YIIIYOJIEHHOTO U3YUYEHUs OTAEIbHBIX IPEAMETOB, B TOM
yuciie Jisi GOpMHUPOBAHUS U300PETATENBCKOT0, KPEATUBHOTO, KPUTHUECKOTO MBILIICHHUS,
pa3BUTHs GYHKIMOHAIBHON IPaMOTHOCTH Y 00y4aroUuXxcsi, B TOM YUCJI€ €CTECTBEHHO-
HAay4YHOU U MaTEMAaTUYECKOM.

DKCHEPUMEHT SIBJISIETCSI HCTOYHUKOM 3HAHUM M KPUTEPUEM UX UCTUHHOCTHU B HayKe.
Konuenuus coBpemeHHOro 00pa3oBaHus MOJAPa3yMeBaET, 4YTO B y4€OHOM IKCIIEPUMEHTE
BEAYIIYIO POJIb JOJDKEH 3aHATh CAMOCTOSITEIbHBIA UCCIIENOBATENBCKUN YUEHUYECKUI
skcriepuMeHT. Co- BpeMEeHHbIE SKCIIEPUMEHTAIbHbIE UCCIIEIOBAHUS MO (PU3UKE YiKe
TPYJHO MPEACTaBUThH O€3 UCIOJIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO U LU(PPOBBIX
U3MepuTeNbHBIX TprOopoB. B denepanbHOM rocyjapcTBeHHOM 00pa3oBaTeIbHOM
cranaapre (nanee — ®I'OC) mpornurcaHo, 4YTO OJJHUM U3 YHUBEPCATbHBIX yUEOHBIX
neictBult (nanee — YY), npuoOpeTaeMbIX ydaluuMuUcs, JOJIKHO CTaTb YMEHHUE
«MPOBEACHUS OTBITOB, MPOCTHIX HIKCIIEPUMEHTATIBHBIX UCCIIEI0BAHUM, MPAMBIX U
KOCBEHHBIX U3MEPEHHI C HCTIOIH30BAHUEM AHAJIOTOBBIX U U(POBBIX U3MEPUTEITHHBIX
IPUOOPOBY.

VY4eOHbI IKCIIEPUMEHT 10 (PU3KKE, MPOBOAUMBINA HA TPAIUIIUOHHOM
o0opyaoBaHuu (0e3 nmpuMeHeHus HU(PPOBBIX TaOOpaTOPHUii), HE MOKET B MOJIHON Mepe
o0ecreuuTh peleHrne Bcex 00pa3oBaTeNbHbIX 33/1a4 B COBPEMEHHOM IIKOJIE.
CrnoxuBIIasicsi CUTyalus 00yCIOBJICHA CYIIECTBOBAaHUEM Psiia POOIIeM:

* TPAAMIIMOHHOE IIKOJIbHOE 000PY0BaHUE M3-32 OTPAHHYCHUS TEXHUIECKUX
BO3MO’KHOCTEW HE MO3BOJISIET TPOBOIUTH MHOTHE KOJIMYECTBEHHBIE NCCIIEIOBAHMS;

* IJIUTENIbHOCThH TIPOBEICHUS (PU3NUYECKUX UCCIIETOBAHUI HE BCETa COTIacyeTcs ¢
JUIMTEILHOCTBIO YU€OHBIX 3aHATHH;

* BO3MO>KHOCTh NPOBEICHUS MHOTUX (PU3NUYECKUX UCCIIEIOBAaHUM OTpaHUYNBAETCS
TpeOOBaHUAMH TEXHUKH 0€30MaCHOCTH U JIp.

[udposas mabopaTopusi KapAUHAIHHBIM 00pa30M U3MEHSET METOTUKY U
CoJlep KaHUe 3KCIEPUMEHTAIBHOM AESATEIIBHOCTH U IOMOTaeT PELINTh
BbIILIETIEpEeYUCIIeHHbIe Tpo0eMbl. [Inpokuii cnekTp uudpoBbIX 1aTYMKOB MO3BOJISIET
y4daluMcs 3HaKOMUTBCS € TapaMeTpaMy (PU3NYECKOTO IKCIIEPUMEHTA HE TOJIBKO Ha
KayeCTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHE. C momoIisio g poBoii 1abopatopuu
MO>KHO ITPOBOJUTH JUIMTEIBHBIN 3KCIEPUMEHT J1aK€ B OTCYTCTBHH 3KCIEPUMEHTATOPA.
[Tpu 3TOM M3MepsieMble JaHHBIE U PE3YJIbTAThl KX 00pabOTKU 0TOOpaKarOTCs
HEIOCPEICTBEHHO Ha 3KPaHe KOMIIBIOTEPA.

B npouecce popmupoBaHusi SKCIEPUMEHTAIBHBIX YMEHUN 10 (PU3UKE ydaluiicst
YUHUTCS MPEACTABIATh HHPOPMALIMIO 00 HCCIEA0OBAHUM B YETHIPEX BUIAX:



* B BepOaJIbHOM: ONUCHIBATh IKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIENb
dKCIIEpUMEHTa, GUKCHPOBATh BHUMAHKE HA H3MEPSEMbIX (DU3UICCKUX BEITMUNHAX,
TEPMUHOJIOTUH;

* B TAOJIMYHOM: 3aIIOJIHAThH TAOJIMIBI TAHHBIX, JICKAIIUX B OCHOBE MOCTPOCHUS
rpauKoB (MPU TOM Y yUaIllUXCS BO3HUKAET NEPBUYHOE MPEACTaBICHUE O MaciTabax
BEJINYHUH);

* B rpa)u4eCcKOM: CTPOUTH T'paUKHU MO TaOJIUMYHBIM JAaHHBIM, YTO MO3BOJISIET
MEepEerTH K BbI- IBMYKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTHU MEXTY GU3NUECKUMU
BEJIMYMHAMMU (TIPU TOM YUUTENh TOKA3bIBAET MIPEUMYIIIECTBO B BU3yaIU3alluU
3aBUCUMOCTEH MEX/1y BEJIM- YNHAMU, HATJISIZTHOCTh 1 MHOTOMEPHOCTB);

* B aHAJIMTUYECKOM (B BUJIC MATEMaTHYCCKUX YPaBHEHUH ): IPHUBOIUTH
MaTeMaTHYE€CKOE OMUCAHUE B3aUMOCBSI3H (PU3NYECKUX BEITUUMH, MATEMAaTHIYECKOE
0000111eHHE MTOTYYEHHBIX PE3yJIbTaTOB.

[Tepexon k KaXa0My 3Tany NpecTaBiIeHUus UHPOPMAIIUU 3aHUMAET JJOCTATOUHO
OOJIBIION MTPOMEKYTOK BpeMeHH. be3ycioBHO, B 7—9 Kilaccax 3TOT MpoIecc
HE0OXOAUM, HO B CTAPIIMX KJIaccax 3TO BPEMsI MOXKHO ObIJI0 OBl OTBECTH Ha PEIICHHE
Oosee BaxHBIX 3a7a4. B aToM 1ane mudpoBbie 1a00paTopuu MO3BOJISIOT CYIIECTBEHHO
SKOHOMHUTH BPEMSsI, KOTOPOE MOKHO MOTPATUTh Ha (POPMHUPOBAHUE UCCIIETOBATEIHLCKUX
YMEHHUH yUalInXxcs, BIPOKAOMINXCS B CIEYIOMINX JeHCTBUAX:

* onpeieNieHue IpooIeMbl;

* IOCTAaHOBKA MCCJIE0BATEIHCKON 3a/1a4H;

* [IJITAHUPOBAHKE PELICHUS 3a/1a4u;

* IOCTPOEHUE MOJICIICH;

* BBIJIBUKEHHUE TUIIOTE3;

* SKCTIEpUMEHTaJIbHAs MTPOBEpPKA TUIIOTES;

* aHaNU3 JTAHHBIX HKCIIEPUMEHTOB WJIM HAOJIOICHUH;

* popmynupoBaHuE BHIBOJIOB.

[Tocnenuue Toapl y yuaniuxcsi HaOM0aeTCsl HU3Kass MOTUBAIIASA U3yUeHUS €CTECTBEHHO-
HAyYHBIX TUCIUIUINH U, KaK CIEJCTBUE, MaJIeHHe KauecTBa oOpa3oBanus. [{udposoe
yaeOHOE 000pYI0BaHHUE ITO3BOJISET YUAIIUMCS 03HAKOMUTBCS C COBPEMEHHBIMU
METO/IaMH HCCIICIOBaHUS, IPUMEHIEMBIMH B HAYKE, a YIUTEII0 — IMPUMEHSIThH Ha
MIPaKTUKE COBPEMEHHBIE TeIarornueckue TexHoyorun. [loaTomy riiaBHoOM
cocTapistoiieit kommekta «lllkonpHoro Ksantopuymay siBistorcs nuppoBbie
naboparopuu.

HopmaTtuBHas 6a3a
®enepanbhblii 3aKoH OT 29.12.2012 Ne 273-®D3 (pea. ot 31.07.2020) «O6 ob6pazoBaHuu B
Poccuiickoit @eaeparuu» (¢ u3M. 1 1om., Bctym. B cuity ¢ 01.09.2020). — URL:
http://www. consultant.ru/document/cons_doc_LAW 140174 (nara oOpaiieHus:
28.09.2020).



[Tacnopt HaumoHanbHOTrO NMpoekra «OodpazoBanHue» (yTB. npe3uanyMmom Coera npu
IIpesnnente PO no crparernyeckomMy pa3BUTHIO U HALIMOHAJIBHBIM IIPOEKTAM, IIPOTOKOJI
ot 24.12.2018 Ne 16). — URL:
http://www.consultant.ru/document/cons_doc_LAW 319308/

(mata oopamenus: 10.03.2021).

IN'ocynapctBennas nporpamma Poccuiickoii denepannu «Pa3sutre oOpazoBanus» (yTB.
[ToctanoBnenuem IlpaBurensctBa PO o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKIACHUHU IOCYJapCTBEHHOU nporpaMmbl Poccuiickont Penepaunu «Pa3zButue
o0pa3oBaHUs». —
http://www.consultant.ru/document/cons_doc_ LAW 286474/cf742885e783e08d9387d7
364e34126f87ec138f/ (nara obopamenus: 10.03.2021).

[Ipodeccuonanbhpiii cranaapt «llemaror (megaroruueckas 1eATeIbHOCTD B
JIOIIIKOJIbHOM, HA4aJIbHOM OOII[eM, OCHOBHOM 00IIIeM, CpEeIHEM 00I1IIeM 00pa30BaHUH ),
(Bocniurarens, yunutenb)» (pen. ot 16.06.2019) (Ilpukaz MunucrepcTBa Tpyaa u
coranbHO# 3amuThl PO oT 18 okTs16pst 2013 r. Ne 544H, ¢ u3MeHEHUSIMU, BHECEHHBIMU
npukazoM MuHucTepcTBa Tpyaa v conza- muthl PO ot 25.12.2014 Ne 11151 u ot
5.08.2016 1. Ne 4221). — URL.: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (naTa oOparuenus:
10.03.2021).

[Ipodeccuonanbusbiit crannapt «llemaror JOMOTHUTENIBHOTO 00pa30BaHU AETEH U
B3pocaeix» (ITpukaz MunucTepcTBa Tpyna u conuanbHoi 3amuThl PO ot 05.05.2018 Ne
298u «O0 yTBepxkaeHnu npodeccuonanbHoro cranaapra «llegaror 10noaIHUTEIHLHOTO
oOpasoBaHus Jie- Tel u B3pocibix»). — URL:
/Ihttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyy- blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/

index.php?ELEMENT _ID=48583 (nata oopamenwus: 10.03.2021).

denepanbHBIA rOCYyIapCTBEHHBIN 00pa30BaTEIbLHBIN CTAHIAPT OCHOBHOI'O OOIIETO
oOpazoBanus (yTB. mprukazoM MUHHUCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoi
®eneparum ot 17.12.2010 Ne 1897) (pen. 21.12.2020). — URL: https://fgos.ru (nata
obpamenus: 10.03.2021). @eaepanbHblii roCyJapCTBEHHBIN 00pa30BaTEeIbHBINA CTAHAAPT
cpenHero obmiero oopazoBanus (yTB. MpuKazoM MUHUCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickoit @eaeparuu ot 17.05.2012 Ne 413) (pen. 11.12.2020). — URL:
https://fgos.ru (mara obpamenus: 10.03.2021). Meronudyeckue peKOMEH AN 10
CO3J1aHUI0 U (YHKIIMOHUPOBAHUIO JIETCKUX TEXHOMAPKOB

«KBantoprmym» Ha 6a3e o01ieo0pa3oBaTeIbHBIX OpraHu3anuii (yTB. paclopsiKeHHEM
Munu- creperBa npocsenienus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4). —
URL.: http://www. consultant.ru/document/cons_doc_LAW 374695/ (nata oOparicHus:
10.03.2021).

Metoauyeckre peKOMEHJAIMU 110 CO3/IaHHUI0 U (PYHKIIMOHUPOBAHUIO LIEHTPOB
uudpoBoro odpazoBanus «lIT-kydo» (yTBepKIaeHbI pacniopsskeHneM MUHKHCTEPCTBA



npocsemnieHus Poccuiickoit @enepanmu ot 12 staBapst 2021 r. Ne P-5). — URL:
http://www.consultant.ru/ document/cons_doc_LAW 374572/ (nata oOpamieHus:
10.03.2021).
Meronnueckne peKOMEHJaluU 10 CO3/1aHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pazoBaTeIbHbIX OPraHU3ALMIX, PACTION0KEHHBIX B CEIbCKOM MECTHOCTH U
MaJibIX TOpPOJax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKON
HanpasieHHocTel («Touka pocta») (YTBepKaeHbl pacniopsskeHneM MuHUCTEpCTBa
npocemnieHus Poccuiickoit @enepanmu ot 12 staBaps 2021 r. Ne P-6). — URL:
http://www.consultant.ru/document/cons_doc_ LAW_ 374694/ (nata oOpamieHus:
10.03.2021)

IInanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOro npeaMmera «PU3uKa) ¢
ONUCAHNEM YHUBEPCAJbHBIX YUeOHBIX eiiCTBHIA, JOCTUTAeMbIX 00y4AKIIMMHUCH

JIn4yHOCTHBIE pe3yJIbTaThl
OOyyaroluics MOIyYUuT BO3MOXKHOCTD JUIsl (POPMUPOBAHUS CIIEAYIOLIUX JIMYHOCTHBIX
PE3YJIbTATOB:
. pa3BHUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPUECKUX
CIIOCOOHOCTEI;
. yOeXKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS MPUPO/IbI, B HEOOXOJUMOCTH Pa3yMHOTO
UCIIOJIb30BaHUS JTOCTUKEHUN HAYKU U TEXHOJIOTUH IS JadbHEHIIero pa3BUTHS
YeJIOBEYECKOro 00IIeCTBa, YBaKEHUE K TBOPIAM HAYKH U TEXHUKH, OTHOIIIEHHUE K
(u3MKe KaK K 3JIEMEHTY OOIIEUYEIOBEYECKON KYJIbTYPHI;
. CaMOCTOSATEILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U PAKTUYECKUX YMEHUN;
. TOTOBHOCTH K BEIOOPY JKU3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEPECaMH U BO3MOXKHOCTSIMU;
. MOTHBAIUsl 00pa30BaTEIBHON IEITEILHOCTH HA OCHOBE JJMYHOCTHO
OpPUEHTUPOBAHHOTO MOJX0/1a;
. dbopMupoBaHUE IIEHHOCTHOTO OTHOIIEHUS JIPYT K APYTY, K YUUTEII0, K aBTOpaM
OTKPBITUH U N300peTEeHUH, K pe3yIbTaTaM 00yUeHUSI.

MertanpeaMeTHbIe pe3yabTaThl

OOyy4aromuics MOJy4UuT BO3MOKHOCTD JIsl ()OPMHUPOBAHUS CIEAYIOIUX
METaPEAMETHBIX PE3YJIbTATOB:

. OBJIaJICHNE HABBIKAMH CaMOCTOSITEIBHOTO MPUOOPETEHUSI HOBBIX 3HAHHM,
OpraHu3anuu yueOHOU eI TeIbHOCTH, TOCTAHOBKY L€, MJIaHUPOBAHMUS,
CaMOKOHTPOJISI ¥ OLCHKHU PE3YJIbTATOB CBOEH IEATEIbHOCTH, YMEHUSIMU IPEABUICTh
BO3MOXHBIE PE3YyJIbTAaThl CBOUX JICVCTBHM;

. MMOHUMAHHE PA3TUUUI MEXKIY UCXOAHBIMU (PaKTaMH M TUIIOTE3aMU JJISl UX
O0OBSICHEHU S, TEOPETUUECKUMU MOJICIISIMU U PEaIbHBIMU 00bEKTaMU, OBJIAJICHUE
YHUBEPCAJIbHBIMU YUYEOHBIMU JEUCTBUSIMU HA MPUMEPAX TUIIOTE3 JIJIsi 00 bICHEHUS



M3BECTHBIX ()AaKTOB M SKCIIEPUMEHTAIBHON MPOBEPKH BBHIABUTaEMbIX THIIOTES,
pa3pabOTKH TEOPETUUECKUX MOJICNICH MPOIECCOB WU SBJICHUM;

. dopmMupoBaHuEe yMEHUI BOCTIPUHUMATH, TepepadaThiBaTh U MPEAbSBIATD
nH(GOPMAITUIO B CIIOBECHOM, 00pa3HOM, CHMBOIMYECKOHN Qopmax, aHATM3UPOBATH U
nepepabaTbIBaTh MOTYYCHHYIO HH(OPMAIINIO B COOTBETCTBUU C MIOCTABICHHBIMH
3aJja4aMH, BBIIETISITH OC- HOBHOE COZCpKAHUE MPOYUTAHHOTO TEKCTa, HAXOUTh B HEM
OTBETHI Ha MTOCTABJICHHBIC BOMIPOCHI U M3J1araTh €ro;

. OpUOOPETEHHE ONBITA CAMOCTOSTENILHOIO MOKCKA, aHaIM3a U 0TO0pa nHpopManuu
C HC- TIOJIb30BAaHUEM PA3IIUMYHBIX NCTOYHUKOB U HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOT U
JUTS peIIeHus TO3HABaTEeIbHBIX 3a7a4;

. pa3BUTHE MOHOJIOTHYECKOHN M TUATOTHYECKOM peUH, yMEHHUS BEIpaXKaTh CBOU
MBICJIH, CTIOCOOHOCTH BBICTYIITUBATH COOECETHNKA, TIOHUMATh €r0 TOUKY 3pEHHUS,
NPU3HABATH MPABO IPYTOro YelOBeKa Ha HHOE MHEHHE,

. OCBOEHHE MPUEMOB JIEHCTBUI B HECTAHJAPTHBIX CUTYAIUSIX, OBJIAJICHUC
IBPUCTUYCCKUMH METOIAMHU PEIICHUS TIPOOIIeM;

. dopmMupoBaHue yMEHUH pabOTaTh B TPYMIIE C BEIOTHEHHEM Pa3IMYHBIX
COLIMAJIBHBIX POJICH, MPEACTABISATH M OTCTAWBATH CBOU B3IUISAIBI U YOCIKICHHS, BECTH
TUCKYCCHIO



COILEPKAHUE OBYYEHUA
10 KVIACC
Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®dusuka — Hayka o npupoae. Hayunsle MeTOabI TO3HAHUS OKPYKAIOLIETO MUpa.
Pounb skciepuMeHTa U TEOpUU B MPOLECCE MO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue pu3nUecKUX SBJICHUN U TIpolieccoB. Hay4yHble THIOTE3BI.
duznyeckre 3aKOHbI U TeOpUU. [ paHULIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u MecTo Gpu3nku B OPMUPOBAHMHN COBPEMEHHON HAyYHON KapTHUHBI MUpPa, B
MIPAKTUYECKOMN AEATEIbHOCTH JTHOJAECH.

Jlemoncmpayuu
AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrxeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO IBMKEHUA. CucrteMa
orcyéra. TpaeKkTopus.

Ilepemenienre, CKOPOCTh (CpeIHsASI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MaTepuaIbHON TOUKH, X MPOEKIUU HA OCU CUCTEMBI KoopAauHaT. ClioxeHue
[IEPEMEIICHUN U CII0KEHUE CKOPOCTEN.

PaBHOMeEpHOE U paBHOYCKOPEHHOE MpsAMOJIMHENHHOE JBMKeHue. [ paduku
3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEILEHNs MaTEPUaAIbHON
TOYKHU OT BPEMEHH.

CBob6ogHOE nazieHue. Y ckopeHue cBOOOIHOTO MaIEHUsl.

KpusosmHenHoe nBuxkeHue. [IBUKeHNE MaTepUaIbHON TOUYKHU 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEWHAsA CKOpOCTh. Ilepuon u
yacToTa obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHudeckue ycTpouCcTBa U MPAKTUYECKOE IPUMEHEHUE: CIIMIOMETP, JBUKECHUE
CHaps/10B, LICIIHbIE U PEMEHHBIE IIEpEIayn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JBAYKCHHS.

[IpeobpazoBanue ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHNU3MOB.

[laneHue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nukeHus Tenaa, OpoLUIeHHOT0 MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaJICHUS.

Hamnpasiienne ckopoCcTH Ipy IBUKEHUHN 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3ydeHne HEpaBHOMEPHOTO JBHKEHUS C LEIIBIO ONPEIEICHAS] MTHOBEHHON CKOPOCTH.

HccenenoBanne COOTHOIIEHUS MEXKY ITYTSIMH, IIPOMJEHHBIMHU TEJIOM 32
IIOCJIEA0OBATENBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4YaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.



N3ydyenue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABM>KEHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpunaiun otHocuTenbHOCTH ["anmuites. Ilepssliii 3akoH Herotona. MlHepuuanbHbie
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuniun cynepno3unnu cuil. Bropoii 3akon HerotoHa s
MaTepUAIbHOW TOUKH. TpeTnit 3akoH HproTOHA 111 MaTepUaabHbIX TOUECK.

3akoH BceMUpHOro TaroreHus. Cuia tsokecTd. llepBas kocMuyeckass CKOPOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (mokosi, CKojibkeHust, kauenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuiia TpeHus CKOJIBKEeHUsS U cuiia TpeHus nokosi. Koaddunment tpenus. Cuina
CONPOTHUBIICHUS MPU JIBUKECHUU TEJa B )KUJAKOCTH WM Ta3e.

[locTynarenapHOE U BpaliaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpallleHus. [1nedo cuibl. YcnoBus paBHOBECHS
TBEPIOTO TeEIa.

TexHuueckue yCTpoucTBa U MPAKTUYECKOE MTPUMEHEHUE: TTOAIIUITHUKH, TBUKECHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBNeHNE NHEPLIVH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOMINUX TEN.

Bropoit 3akon HeroToHa.

HNsmepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIBbEME U TTAICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomel

N3ydenne nBuxeHus OpycKa 1o HaAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3ZHUKAIOIIMX B IIPYKUHE U PE3UHOBOM
obpasrie, ot ux AedopMaInH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.
Tema 3. 3aKoHblL COXPAHEHUA 6 MEXAHUKE

NMnynbc MaTepuanibHOM TOYKH (T€Ja), CHCTEMbl MaTepUAIIbHBIX TOUEK. VIMITyIbC CHJIBI
Y U3MEHEHHE UMITyJIbCca Tesla. 3aKOH COXPaHEHUs UMITyJibca. PeakTUBHOE JBU)KEHUE.
PaGota cuibl. MOIITHOCTE CHJTBI.

Kunernyeckast s3Heprust MmaTepuanbHoil Touku. Teopema 00 U3MEHEHHH KHHETHUYECKOM
SHEPIUHU.

[Torenuuanbuas sHeprus. [loTeHnmanpHas sHeprus ynpyro aeopMupoBaHHON
npyxunbl. [loTeHIManbHas SHeprus Tenaa BOJU3U NOBEPXHOCTU 3EeMIIH.



[loTeHManbHbIE U HENOTEHIMANIbHBIE CHIIbL. CBSI3b pa00ThI HEMOTEHIMATBHBIX CUII C
M3MEHEHHEM MEXaHUYECKOW JHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHMSI MEXaHUYECKON
DHEPIUHU.

YIpyrue U Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONEDP, IPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUHN B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyenue aOCONIOTHO HEYNPYroro yjaapa C IMOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHJIBI C U3MEHEHHEM MEXaHWYEeCKOH SHEepruu Tejla Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyJsipHasi pU3NKa M1 TEPMOAMHAMHMKA
Tema 1. Ocnosvlt MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TTOJI0KEHUSI MOJIEKYIIPHO-KUHETUUECKON TEOPUHU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe aBumxkenue. Juddysus. Xapakrep IBIKCHUS U
B3aMMOJCHCTBHS YaCTHI] BellecTBa. Moiesin CTpOeHUs ra30B, JKUJIKOCTEN U TBEPABIX TEI
U 00BsICHEHHE CBOMCTB BEIIECTBAa Ha OCHOBE 3THX MojieNiel. Macca u pa3mepsl MOJIEKYJI.
KomunuectBo BemecTBa. [loctosiHHass ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkana temneparyp Llenbcusi.
Mogens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOM TEOPUHU
UCIbHOTO Ta3a. AOCONIOTHAS TeMIlepaTypa Kak Mepa Cpe/lHeld KHHETUYECKON YHEPTUn
TEIUIOBOr0 ABMKEHUS dacTull ra3za. [llkama temneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knaneipona. 3akon Jlanbrona. M3onpoliiecchl B UjieaibHOM
ra3e ¢ MOCTOSIHHBIM KOJIMUECTBOM BeliecTBa. [ padudeckoe npeacraBiceHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obapa.
TexHuuyeckue yCTpOHUCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapOMET.
Jlemoncmpayuu
OnbIThI, TOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BEIeCcTBa, (poTorpadun MOIEKyI
OPTaHUYECKUX COCTMHCHUU.
OmnbIThl 10 TU(Py3Un KUJKOCTEH U Ta30B.
Mojenb OpOyHOBCKOTO JIBUYKECHHUS.
Mogens onbita IITepHa.
OnbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOACHCTBHSI.
Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHS ra3a HA CTEHKH COCY/IA.
OnbITHI, WJUTIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS UICATBHOIO ra3a, H30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



Omnpenenenue Macchl BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEPEHHI 00BbEMaA
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS pPa3peKEHHOTO rasa.
Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckas cucrema. BHyTpeHHsIs1 SHEprus TEPMOANHAMUYECKON CUCTEMBI U
cnoco0sl €€ n3meHenus. KonuuectBo TemioTel U pabota. BHyTpeHHss sHeprus
0JIHOATOMHOI'0 UAE€AJIBbHOIO0 ra3a. Busibl Temionepenadu: TEMIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y JeIbHAs TEINIOEMKOCTD BellecTBa. KoIM4ecTBO TEIOTHI pH
TEIIonepe1aye.

[Tonsitue 06 aguadbatHoM npouecce. [lepBbiil 3akoH TepMoauHaMuKky. [IpuMenenue
NEePBOTO 3aKOHA TEPMOJAMHAMUKY K u3ompoiieccaM. ['papuueckas unTepnpeTarus
paboThI raza.

Bropoii 3akon TepmonuHamuki. HeoOpaTumMocTh MpoOLIeCCOB B IPUPO/IE.

Temnnossie mamuubl. [IpuHIune! geiicTBus TerioBbix MaivH. [IpeobpazoBanus IHEPTUn
B TEIIOBLIX MamnHax. KoadpuimeHT none3Horo neMcTBUs TeI10BOM MamuHbl. [{uk
Kapno u ero ko3 PuIimeHT noiae3Horo 1eMCcTBUs. IKOJIOTHYECKUue MpoOIeMbl
TEIIOPHEPTETUKHU.

TexHuueckue ycTpoucTBa U MPAaKTUYECKOE MPUMEHEHHUE: IBUTATE]Ib BHYTPEHHETO
cropaHusi, ObITOBO XOJOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEN SHEPTUU Teja MPU COBEPILICHUH PAOOThI: BBUIET MPOOKH U3
OYTBUIKH MOJ] ACHCTBUEM CKATOrO BO3AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUIEOAEMOHCTPALUSA).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNla MPH TEIIONEepeaaye.

OnbIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).
Mopenu napoBoi TypOUHBI, TBUTATEN BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTATEJIS.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepeHne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonvl

[TapooOpazoBanme u koHneHcanus. HMcmapenue u kumeHue. AOCONIOTHasS U
OTHOCUTEJIbHAsL  BJAXHOCTh BO3AyXa. HacelmenHeli mnap. VYaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Teépmoe Ttemo. Kpucramnmuyeckue u amopdHbie Tena. AHM30TPONIHS CBOKMCTB
kpuctayioB. Kunkue kpuctamibl. CoBpemMeHHble Marepuanbl. [lnaBneHue wu
KpUCTaIM3aIus. Y AelibHas TerioTa miasieHus. CyomuManms.

YpaBHeHHE TEMIOBOIO OanaHca.

TexHuuecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHECHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJOTHHU IOJYYEHUS] COBPEMEHHBIX MATEpPUAIIOB, B TOM
YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MaPOB.

Kurnienune npy noHM>XEHHOM J1aBJICHUH.



Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepeHne OTHOCHTELHON BIAKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

DIeKTpr3alus Tel. DIEKTPUUECKU 3apsaa. [[Ba BUa JIEKTPUUECKUX 3apsi0B.
[TpoBOIHMKH, TUINEKTPUKU U TIOJIYIIPOBOJIHUKHU. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO
3apsja.

B3anmoperiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3J1IeKTpUYECKUN 3apsi.
QnekTpuueckoe nosie. Hanpsxk€HHOCTh anekTprudeckoro nois. [IpuHnun cynepno3uiuu
ANEKTPUYECKUX NoJieH. JINHUM HAPS)KEHHOCTU SJIEKTPUYECKOTO TOJIS.

Pabota cun anexrpocratudeckoro mojs. [lorennuan. Pa3HocTs mOTEHIIUATIOB.
[TpoBOHUKH M AUBIAEKTPUKH B AIEKTPOCTATUUECKOM Toe. JludnekTpudeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1eKTpOEMKOCTh TIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: DIIEKTPOCKOT,
ANEKTPOMETP, DIEKTPOCTATUUECKAs 3aIUTA, 3a3€MIICHHE JIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTED.

Jlemoncmpayuu

YCTpOMCTBO Y MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3aumonenicTBrE HA3JIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPa OT IUIOLIA/IU IIACTHH,
PacCTOSIHUA MEXY HUMH U JUDJICKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 3nekmpuyeckuii mox. Toxu 6 pa3iuunlx cpeoax
DNEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS DJICKTPUUECKOT0 Toka. ICTOUHMKH TOKa.
Cuia toka. IlocTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEeKTpUUECKOE COMPOTUBIICHUE. Y ICIbHOE COMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

Pabota snexrpuyeckoro Toka. 3akoH [xoyns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO TOKA.



DNEeKTpOABHIKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBICHHE HCTOYHUKA TOKA. 3aKoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) 3JIeKTpudeckoi nenu. KopoTkoe 3aMbikaHue.
DNEeKTpOHHAsI TPOBOJIUMOCTH TBEPABIX METAIIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJJIOB OT TeMiiepaTypbl. CBEpXIpPOBOAUMOCTb.
DneKTpuuecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOAMMOCTH TOJIYTIPOBOHUKOB.
CaoiictBa p—n-nepexoza. [loaynpoBogHUKOBBIE TPUOOPHI.
DNEeKTpUYECKU TOK B PACTBOPAX U PACILIaBaX AJIEKTPOIUTOB. DIEKTPOIUTHUECKAS
IUCCOLMAIUs. DIEKTPOJIN3.
DneKTpuYecKuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSITENILHBIN pa3ps.
Mounus. [1na3ma.
TexHuueckue ycTpoicTBa U MpakKTUIECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTar, UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, FJIEKTPOOCBETUTEIbHBIE
pUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(dboTOpE3UCTOPHI, MOTYNPOBOJHUKOBBIN IHO/I, TaTbBAHUKA.
Jlemoncmpayuu
N3mepenue cuiibl TOKa U HANPSHKCHMUS.
3aBUCHUMOCTH COMPOTUBIICHUS ITUITMHAPUICCKUX TPOBOTHUKOB OT JIJTUHBI, TUIOIIA TN
NOTIEPEYHOr0 CEUEHHUs U MaTepHaia.
CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.
[IpsiMoe n3mepeHue 3IeKTpoABMKYIIEN criibl. KOpOoTKOE 3aMblKkaHUE TAIbBAHUYECKOT O
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.
3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPBHI.
[TpoBOAMMOCTH ANEKTPOJIUTOB.
HckpoBol pa3psaa U MpoBOAUMOCTh BO31yXa.
OnHOCTOPOHHSSI IPOBOJIUMOCTD THOJIA.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol
N3ydeHne cMemaHHOro COEIMHEHHS PE3UCTOPOB.
N3mepenue 3neKTpoABUKYIIEH CUIbl HCTOYHUKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBIICHHUS.
HaGmonenue snekTpoausa.

MexknpeaMeTHbIe CBA3H
Nzyuenue xkypca pusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € yU4ETOM
coJiepKaTeNIbHBIX MEKITPEAMETHBIX CBS3EH C KypcaMHu MaTeMaTUKH, OUOIOTHUH, XUMHUH,
reorpaduu ¥ TEXHOJOTHH.
Meswcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAYYHOTO MO3HAHMUSL:
SBJICHUE, HAYYHbIN (aKT, TUTIOTE3a, (U3NYecKas BEIMYNHA, 3aKOH, TeOpHsl, HAOII0IeHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHUE.
Mamemamuxka: penieHue CUCTEMbl YpaBHEHU, IMHEHas PyHKuUs, mapabona,
runepooJia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU: CUHYC, KOCUHYC,
TaQHI€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKJIECTBO, BEKTOPBI U UX
MIPOEKIUH HA OCH KOOPJUHAT, CI0)KEHUE BEKTOPOB.



buonozus: mexaHnuecKkoe JBUKEHUE B KUBOUM npupoae, 1udysus, ocMoc, TEMI000MEH
’KUBBIX OPTaHU3MOB (BU/IBI TEIIONIEPEIayH, TEIJIOBOE PABHOBECHUE), IIEKTPUIECCKHIE
SIBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TETIOBBIE CBOMCTBA TBEPABIX T, KUAKOCTEH U Ta30B, JIEKTPUUCCKUE
CBOWCTBa METAJIJIOB, AIEKTPOIIUTHYECKAs TUCCOIMAIINS, TaIbBAHUKA.

T'eoepaghus: BnaxKHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: peodpa3oBaHKUEe JBMKCHHI C UCTIOIB30BAHUEM MEXaHU3MOB, YUET TPCHHUS
B TEXHUKE, TTOIIITUITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE
(paketa, BOOOMET U IpYTrue), IBUraTelb BHYTPEHHETO CrOpaHus, apoBas TypOuHa,
OBITOBOH XOJIOAMILHUK, KOHAUIIMOHED, TEXHOJIOTUN TIOTyUEHUSI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCIIE HAHOMATepUaIoB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATHIECKAs
3alUTa, 3a3€MJICHHE AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTED,
AIIEKTPOHArpeBaTeIbHbIC TPUOOPHI, ATEKTPOOCBETUTEIHHBIE TIPUOOPHI, TATEBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomacHuUmMHAaA UHOYKYUA

ITocTostHHBIE MAarHUTHL. B3auMoaeiCTBIE MMOCTOSHHBIX MArHUTOB. MaruuTHoe
nosie. Bekrop MarHuTHOM MHAYKIUU. [[pUHIMI Cyneprio3uIIUM MAarHUTHBIX MOJICH.
JlvHMY MarHuTHOM MHAYKUMUHU. KapThHa TMHUNA MarHUTHON UHAYKIMH TOJISI IOCTOSTHHBIX
MarHuTOB.

MarauTHoe 1oJje MPOBOJHUKA ¢ TOKOM. KapTuHa TMHUN UHAYKIMU MarHUTHOTO
MOJISl JYTMHHOTO MIPSIMOTO MTPOBOJHUKA U 3aMKHYTOT'O KOJIbIIEBOT'O ITPOBOAHUKA, KATYIIKH
¢ TokoM. OnbIT Dpctena. BzaumoaeicTBue NpoBOJJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHnna, e€ MoayJb U HanpaBiieHUE. [[BroKeHNE 3apssKeHHON YacTUIIHI B
OJTHOPOJTHOM MarHuTHoM Toiie. Pabora cuibl Jlopenta.

SIBneHue 3eKTPOMarHUTHOM MHAYKIHUU. [I0TOK BEKTOpa MarHUTHOW UHYKIIHH.
DNEeKTPOABIKYIIAS CUJIa MHAYKIIMH. 3aKOH JIEKTpOMarHuTHOW uHaykiuu dapanes.

BuxpeBoe anekTprdeckoe nosie. DIeKTPOABUKYIIAS CUila UHIAYKINUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEILHO B OJJHOPOTHOM MAarHUTHOM IIOJI€.

[IpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHUE CAaMOMHIYKIIMU. DJIEKTPOABIKYIIIAs CHUJIa
CaMOMHIYKIINH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckue ycTpOouCTBa U MPAKTUIECKOE MPUMEHEHHUE: TTIOCTOSSHHBIE MATHUTHI,
3JIEKTPOMATHUTHI, AJIEKTPOJIBUTATE b, YCKOPUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OnsIT Opcrena.



OTKIJIOHEHHE JIEKTPOHHOT'O ITy4YKa MarHUTHBIM IIOJIEM.
JIMHMY MHIYKIIMU MAarHUTHOTO IOJIS.
B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
JelictBue cwiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.
SIBneHne 3IEKTPOMAarHUTHON NHIYKIIMH.
ITpasuno Jlenua.
3aBUCHUMOCTb JIEKTPOJABHKYILEH CHIIBI MHAYKIHHU OT CKOPOCTU U3MEHEHHSI MArHUTHOTO
IIOTOKA.
SIBiIeHne CaMOUHAYKLIWH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3y4yeHrne MarHuTHOrO I0JIs KaTYIIKH C TOKOM.
HccnenoBanue AEUCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sABIEHUS DJIEKTPOMAarHUTHON MHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpoOMazZHUmMHble KOJ1eOaHUA
Konebarenbnas cucrema. CBoOOAHBIE MEXaHWYECKUE Koebanus. ['apmoHnueckue
konebanusd. [lepuon, yactora, amrmuntyaa u ¢asa konedbanuil. [Ipy>XMHHBIA MasSTHHUK.
MartemaTudyeckuii MassTHUK. Y paBHEHHE rapMOHUYECKUX Kojiebanuil. [IpeBpaienue
HHEPTUU MIPU TAPMOHUUYECKUX KOJICOaHUSX.
Konebarenbublilt kKoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs B UCATbHOM
KoJie0aTeTbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHHUYECKUMU U DJIEKTPOMArHUTHHIMU
konebanusmu. Gopmysna ToMcoHa. 3aK0H COXpaHEHUS SHEPTUH B UI€ATTEHOM
KoJe0aTeIbHOM KOHTYPE.
[IpencraBienue o 3aTyxammux Koiaebanusx. BeiHyX/I€eHHbIE MEXaHUUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHusI.
Ilepemennslii TOk. CHHYCOUAANBHBIN IEPEMEHHBIA TOK. MOLIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE 3HAUYEHNUE CHUIIBI TOKA U HAIIPSKEHMUSL.
Tpauncdopmatop. [IponsBoacTBo, epeaada u NOTPEOICHUE PICKTPUICCKON SHEPTHH.
DKOJIOTMYECKHE PUCKU TIPU MTPOU3BOJICTBE AIEKTpodHepruu. KynbTypa ucnonb3oBaHus
AIIEKTPOIHEPTUH B IIOBCEIHEBHON JKU3HU.
TexHnueckne yCcTpoUCTBa U NPAKTUYECKOE IPUMEHEHUE: IIEKTPUUECKHAMN 3BOHOK,
TE€HEPaToOp MEPEMEHHOI0 TOKA, IUHUU JJIEKTPOIEpeaay.
Jlemoncmpayuu
HccnenoBanne mapaMeTpoB KoJIeOATEHHOW CUCTEMBI (PYKUHHBINA WITH
MaTeMaTU4eCKU MasiTHUK).
Hab6mroneHne 3aTyxaronmx KoineoaHui.
HccnenoBanne CBOWCTB BHIHYXICHHBIX KOJICOAHMIA.
Habmronenue pe3onanca.
CB0OOHBIE JIEKTPOMArHUTHbIE KOJIeOaHUSI.



OcuumiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIeOaHU.
Pe3onaHc mpu nmociie10BaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOpa.
Mojenb TUHUY AEKTPOIIEpeaauHu.
Yuenuueckuii sxcnepumenm, n1abopamopmslie pabomel
NccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MaJIbIX KOJeOaHUN rpy3a HA HUTU OT JJIMHBI HUTH
Y Macchl Tpy3a.
HccnenoBanne nepeMeHHOT0 TOKA B LIENMU U3 MOCIEI0BATEILHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL
MexaHnnueckue BOHBI, yciaoBus pacripocTpanenus. [lepuoa. CkopocThb
pacrpocTpaHeHus U JyInHa BOIHBL. [lonepeunsie u mpoaoasHbie BOIHBL. MHTEpdepeHus
U Audpakius MEXaHUUECKUX BOJIH.
3Byk. CxopocTh 3ByKa. [ poMmkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHBIC BOJIHBI. Y CIIOBUS M3JIYUEHUS DJIEKTPOMAarHUTHBIX BOJTH. B3auMHas
opueHTaius BekTopoB E, B, V B anekrpomaruutHoit BoiaHe. CBoiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIICHUE, TTOJISIpU3aIius, TudpaKius,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTPOMarHUTHBIX BOJH. [I[puMeHeHNE AIeKTPOMarHuTHEIX BOJIH B TEXHUKE U
OBITY.
[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.
DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.
TexHn4eckHue yCTpOICTBA U MPAKTUUECKOE IPUMEHEHUE: MY3bIKAIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBAsl TUAarHOCTHKA B TEXHUKE U MEAULMHE, pagap, paauonpUEMHUK,
TEJEBU30p, aHTeHHa, TesnedoH, CBY-meus.
Jlemoncmpayuu
OO0pazoBaHue U paclpoCcTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.
Konebmromeecs Teno kak MCTOUYHUK 3BYKA.
HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.
Hab6monenne natepdepeninu u Audpakiiny MEXaHUIeCKUX BOJTH.
3BYKOBOH PE30HAHC.
HaGmronenne cBsizu rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTY/I0M M 4aCTOTOU
KOJIeOaHMIA.
NccnenoBanue CBOMCTB AJEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IIPEIOMIICHHUE,
noJispu3anusi, Tudpaxius, nHTepdepeHns.

Tema 3. Onmuxa
I'eomerpuueckas ontuka. [IpsMoiMHENHOE pacCIpOCTPaHEHHE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueyHbI UCTOYHUK CBETA.
OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus: cBeTa. [locTpoeHne n300pakeHuil B MI0CKOM
3epKae.



[Ipenomienue cBeta. 3aKOHbBI IPETOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTenb
npenoMieHus. Ilonnoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moiaHoro
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

Cobuparomue u pacceuBaroniye JuH3bl. ToHkas muH3a. DokycHOE paccTosIHUE U
ONTHUYECKas Cuiia TOHKOH JnH3bL. [locTpoeHne n300pakeHuii B COOMpAromMX U
paccenBarouX JUH3ax. POpMyJia TOHKOM JIMH3bL. Y BEJIMYEHUE, TABAEMOE JINH30M.
[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIe HCTOYHUKU. Y CIIOBUS
HaOJII0/IeHHUs] MAKCUMYMOB U MUHHUMYMOB B UHTEP()EPEHIIMOHHOM KapTHUHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus csera. JudpakunonHas pemérka. Y clioBue HaOM0ASHHS TIaBHbBIX
MaKCUMYMOB TPH TaJIEHUH MOHOXPOMATHYECKOT'0 CBETa HA TU(DPPAKIIMOHHYIO PEHIETKY.
ITonspusauus ceera.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: 0UKHU, Jyna, ¢oToanmnapar,
IIPOCKITMOHHBIN arrapart, MUKPOCKOTI, TEJIECKOII, BOJJOKOHHAS ONTHUKA, AU(PAKITHOHHAS
pEETKA, MOJISIPOU/I.

Jlemoncmpayuu

[IpssMOIMHEWHOE pacpOCTPaHEHUE, OTPAKEHUE U MTPENOMIIEHHE cBeTa. ONTHYECKUE
IpUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Moienb CBETOBOAA.

HccnenoBannie cBOWCTB U300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

Ha6mronenune naTepdepeHum cBera.

Hab6monenune nudpakuuu cBera.

HabGmronenune nucnepcuu cBera.

[Tonydyenue ciekrpa ¢ MOMOIIBIO ITPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne nmoisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Hab6mronenne nucnepcuu cBera.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEJIbHOCTH
I'paHuLIBI MPUMEHUMOCTH KJIACCUUYECKON MEXaHUKU. [loCcTynaTel crienuanbHON TEOPUU
OTHOCHUTEJIBHOCTU: NHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe1JICHHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEPrus U UMIYJIbC PENSATUBUCTCKON YaCTULBI.
CBs3b MacCChI C 3HEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPTUS TOKOS.

Pazgen 7. KBanToBas pusuka



Tema 1. dnemenmovt K6AHMOBOU ONMUKU
®oronsl. Popmymna Ilnanka cBs3u 3HEprUK POTOHA C €r0 YACTOTON. DHEPTUsl U UMITYJIbC
dboToHa.
OtkpeiTue u uccinenoBanue porodddexra. OnbiTel A. I'. CToneroBa. 3akOHbI
dorordpdexra. Ypapuenue DiiHmTeHa 1 porodddekra. «KpacHas rpaHuna»
doTorddexra.
JlaBnenue ceeta. OnbiTel I1. H. JleGenena.
XHUMHUYECKOE JEUCTBUE CBETA.
TexHudeckue ycTpoicTBa U MpakTUYECKOe MpUMEHEeHUE: (POTOANIeMEHT, (DOTOAATUHK,
COJIHEUHas OaTapesi, CBEeTOAUO/I.
Jlemoncmpayuu
®dotor(peKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3akoHOB BHEUIHEro (hoTodddekra.
CBeTonuon.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnbiTel Pezepdopaa no paccessuuto o -uactuul. [Inanetapuas
mozenb atoma. [loctynatel bopa. M3nydenue u norionieHue GOTOHOB IIPH MIEPEXOIe
aToMa C OJIHOTO YPOBHS SHEPTUM Ha Apyrou. Buael ciektpoB. CrieKTp ypOBHEH SHEPrUun
aToma BOAOpOAa.
BosnnoBbie cBoMcTBa yacTull. BonHsl ne bpoitis. KopnycKkynsipHO-BOJTHOBOM JTyalu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.
TexHn4eckne ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHUE: CIIEKTPAIbHBIN aHAIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mognens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6mroneHne MMHEHYaThIX CIIEKTPOB H3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol
Hab6mroneHne mMHEHYaToro CrekTpa.

Tema 3. Amomnoe a0po
DKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOeHUs anpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeaeennio coctaBa panoaKTHBHOTO
n3nydenus. CBoicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH HA
KUBbBIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA U HEHTpoHA. Hyknonnas Moaens siapa I eitzenOepra—BaneHko.
3apsna sapa. MaccoBoe uuciio sapa. M30Tormsbl.
Anbda-pacnan. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnai. 'amma-uznydenue. 3aKoH
PaIMOaKTUBHOTO pacmaja.
DHeprus CBsI3U HYKJIOHOB B siipe. SAnepHble cuibl. Jlepekt Macchl siapa.
SAnepHble peakunu. JleneHue u CUHTE3 SIEP.



SAnepuslii peaktop. Tepmosiaepubiii cunTe3. [Ipobiaembl U epCHeKTUBbI AAECPHON
DHEPIrEeTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETUKH.

OneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HAaOJIIOIEHUS U PETUCTPALIUU FIE€MEHTAPHBIX YAaCTHUL.
dyHaaMeHTaabHble B3auMoAeicTBusA. EAMHCTBO (hu3nueckoil KapTUHBI MUpA.
TexHudeckne ycTpoiCTBa U MPAKTUUECKOE IPUMEHEHHUE: TO3UMETpP, Kamepa BuiibcoHa,
AJIepHBINA peakTop, arToMHasi boMOa.

Jlemoncmpayuu

CuY€TynK HOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH
Dranbl pa3BUTUA acTpoHOMUH. [IpuKIIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.
Bun 38é31H0T0 Heba. Co3Be3aus, ApKue 3BE3/bI, TUTAHETHI, UX BUJIUMOE JIBI)KCHUE.
CosnHeuHasi cucTeMa.
Connue. Conmueunasi akTuBHOCTh. McTounuk sHepruun CoJiHIa U 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CIEKTPaIbHbIN KJIaCcC — CBETUMOCTBY. 3BE3/bI
IJIaBHOW MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIs 3BE3/] IIIaBHOU
NOCJIeI0BATENILHOCTH. BHyTpeHHEee cTpoeHue 3B€31. COBpEMEHHBIE MTPEACTABIECHHUS O
IPOUCXOKAEHUU U 3BOTOLNN CoHIA U 3BE3/. DTalbl )KU3HU 3BE3.
Muieunsiii [TyTs — Hama I'anaktuka. [lonoxenue n asuxxenue ConHna B ['anakTuke.
Tunel ranaktuk. PagroranakTuku v kBazapbl. YEpHbIe ABIPHI B siApaxX rajlakTHK.
Bcenennas. Paciupenne Beenennoii. 3akon Xab66ma. Pazberanne ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBOE M3ITydEeHUE.
MacmrabHas cTpykrypa Beenennoit. MeTarainaktuka.
Hepeménnpie mpo6iemMbl aCTPOHOMUMU.
Yuenuuecxue nabnooenus
HaGmronennst HEBOOPYKEHHBIM TJIa30M C UCTIOIH30BAHNEM KOMITHIOTEPHBIX MPUITIOKECHHM
JUTSI OTIPEICIICHUS TTOJI0XKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIC
co3Be3uss CeBepHOro MoJaylapus U ipKue 3BE3/bI.
Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [Tytu.
O6o0maromiee NOBTOPeHNE
Ponb ¢hu3uky 1 acTPOHOMHH B 9KOHOMHUYECKOM, TEXHOJIOTHUECKOM, COIIMAIIBHON H
ATUYECKOU cepax AesITeILHOCTH YeTI0BEKa, POJIb U MECTO (DM3HKHU U aCTPOHOMHUH B
COBPEMEHHOW HAYYHOW KapTHHE MUPA, POJib (Pu3ndeckoil Teopuu B HOPMUPOBAHUA
MpeIcTaBIeHN 0 GU3HIECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUPa B
o0IIeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.
Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca pusuku 0a3o0Boro ypoBHs B 11 kiacce ocyniecTBiasieTcst ¢ y4éTom
coJiep KaTesIbHbIX MEKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemmnvle nonsimusi, CBA3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O [TO3HAHHUS
ABJICHHUE, HAYYHbIN (PaKT, TUNOTE3a, PU3NYECKas BEIMYMHA, 3aKOH, TEOpHsl, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKUE (DYHKIIMH: CUHYC,
KOCHUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U
UX MPOEKLUUU HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB, TPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKUMH, TpU3HAKK TOA00US TPEYTOJIbHUKOB, ONPEEICHHE IUIOIIAIU IIOCKUX (PUryp u
o0BEMa Te.

buonozus: nekrpuyeckue ABICHUS B )KMBOU MPUPOJE, KoseOaTeabHble JBUKEHUS B
’KUBOM MpUpOJIe, ONTHUUYECKHE SIBJICHUS B )KUBOI NMpUpOIE, NEUCTBUE paJHallii HA KUBbIE
OpraHU3MBbl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUITMYECKasi CTPYKTypa TBEPbIX Te,
MEXaHM3Mbl 00Pa30BaHUsl KPUCTATUIMUECKONU PEIIETKH, CIIEKTPAIbHBIN aHAIN3.
l'eoepacghus: MmarHUTHBIE TIOJIIOCA 3€MJTH, 3aJI€)KH MArHUTHBIX Py, (POTOChEMKA 3eMHOM
MOBEPXHOCTH, MPEACKa3aHNE 3eMIICTPICCHHI.

Texnonoeus: AMHUY JIEKTPONIEpeiay, TeHEPATOpP MEPEMEHHOTO TOKA, 3JIEKTPOJIBUTATEb,
MHIYKLIUOHHAS 11€Yb, pajap, paJuonpuEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-
neyb, IPOEKIMOHHBIN annapaT, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3nka» Ha ypoBHE CPeAHEro 00IIero oopa3oBaHus
(6a30BbIIl YPOBEHB) NOTKHO O0ECIEUUTh IOCTUKEHUE CIEYIOMUX JUYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3yJbTaThl OCBOCHUS YueOHOTo npeaMera « Ou3nka» JOJKHBI OTPAKATh
TOTOBHOCTH M CIIOCOOHOCTh 00YyYaroUMXcsi pyKOBOACTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEHN MO3UIUEN TUIYHOCTH, CACTEMOM IIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX
BHYTPEHHUX YOEKJICHHI, COOTBETCTBYIOIIHNX TPATUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO
o0111ecTBa, pacIIMPEHHE )KU3HEHHOTO OIbITA U OIBITA JAEATEILHOCTH B MPOIECCE
peanu3aii OCHOBHBIX HAMpPaBJICHUN BOCIIUTATEIIHLHON JIESITEIIbHOCTH, B TOM YHCJIC B
YacTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKIAHCKON MO3UITUU 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

MPUHSATHE TPATUITUOHHBIX O0IIEYEITIOBEYECKUX T'YMAaHUCTUUECKUX U JIEMOKPATUICCKHUX
IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIbBHOCTh B MHTEpECcaxX Ipa’KJaHCKOI0 00I1IecTBa,
y4acTBOBATh B CAMOYITPAaBJICHUHN B 00pa30BaTeIbLHON OpraHu3aliy;

YMEHHUE B3aUMOJIECTBOBATh C COUUAIIbHBIMA HHCTUTYTaAMU B COOTBETCTBUU C UX
(GYHKIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

LEHHOCTHOE OTHOILIEHHE K TOCYITapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM POCCHUICKUAX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHNUS;

CIIOCOOHOCThH OIEHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH HA
MOpPaJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasl 3CTETUKY HAYYHOIO TBOPUYECTBA, IPUCYILIETO
dusznueckoi HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K pa3Iu4HbIM cpepaM npodhecCUOHATBHON NeATeIbHOCTU, B TOM YUCIIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOW, YMEHHE COBEPILIaTh OCO3HAHHBIN BBIOOP OyayIieit
npodeccuu U peain30BbIBATh COOCTBEHHBIE JKMU3HECHHBIC TIJIAHBI;



TOTOBHOCTh M CIOCOOHOCTBH K 00pPa30BaHUIO U caM000Opa3oBaHuI0 B 00JacTh (PU3UKHK Ha
MPOTSKEHUU BCEU )KU3HU,

6) 3K0J10rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTH 3KOJIOTMUECKOU KYJIbTYpbl, OCO3HAHHE II100aIBHOTO Xapakrepa
AKOJIOTHYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUM B OKPYXKAIOILIEH CPEE HA OCHOBE 3HAHUS
LeJIEW YCTOMYMBOIO pa3BUTHUs YEJIOBEYECTBA;

pacilIMpeHre ombITa AesTENbHOCTH SKOJIOTHYECKON HapaBI€HHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHME LICHHOCTU HAyYHOU JEsITeIbHOCTU, TOTOBHOCTH B IIpoliecce n3ydeHus: Gu3nKu
OCYHIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO IS TEIbHOCTh UHANBUIYAJIbHO U B
rpyI1re.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS
ba3oBble JJoruyeckue aelcTBUS:

CaMOCTOSITEILHO (POPMYJIMPOBATH M aKTYaJIHU3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

ONPEAEIATD LIEJIH ACATEIBHOCTH, 3aaBaTh MAPAMETPhl U KPUTEPUHN UX TIOCTUKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pacCMaTPUBAEMbIX (DHU3NUECKUX
SIBIICHUSX,

pa3pabaTeIBaTh IUIAH PEIICHUs POOIEMBI C YUETOM aHAM3a UMEIOIIHXCSI
MaTepUabHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JEATEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCIIEICTBUU N€STEIbHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSX PEATbLHOTO, BUPTYAIBLHOTO U
KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE IPH PEIICHUH )KU3HEHHBIX TIPOOJIEM.

ba3oBble ucciieqoBaTeJIbCKue 1eMCTBHA .

BJIaJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHITUAMHU U METOIaMU
buznuecKon HAYKH;

BJIaJICTh HABBIKAMHU YYEOHO-HCCIIEIOBATEIbCKON U MPOCKTHOM JIETETLHOCTH B
obnactu PU3NKHU, CITOCOOHOCTHIO K TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METOJIOB
pereHus 3a1a4 GU3NISCKOTro CoepKaHus, TPUMECHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHMSI;

BJIaJIETh BUIAMU JICSITEILHOCTH MO MOJYUYSHHUIO HOBOT'O 3HAHMS, €70 MHTEPIPETAIUH,
MpeoOpa3oBaHUIO U MPUMEHECHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIMSAX, B TOM YHUCJIE TIPU
CO3/IJaHUH YYEOHBIX TPOEKTOB B 00JACTU (DUBUKU;



BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BbIJBUTATh
TUNOTE3Y €€ PelIeHUs, HAXOAUTh apTyYMEHTHI JIsl JJOKa3aTeIbCTBA CBOMX YTBEPKIACHUH,
3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;
aHaJM3UPOBATH MOJYYEHHBIE B X0JI€ PEUICHHUS 3a/1aul PE3YIbTaThl, KPUTUUECKU
OIICHUBATh X JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIOBUSX;
CTaBUTH U (OPMYJIHUPOBATh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHON JIEATEIIbHOCTH, B
TOM YHCJI€ TIPU U3YICHUHU (DU3UKHU;
JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTD 3HAHUA 1O (PU3UKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACATEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;
BBIJIBUTATh HOBBIE UJIEH, TIpeJjIaraTh OPUTHHAIBHBIC TIOJIXO/AbI U PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33]J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:
BJIAJICTh HABBIKAMU MOJTy4eHUs HHQOpMau GU3NIECKOro CoJIepKaHus U3 UCTOUYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh MTOUCK, aHAJIN3, CUCTEMAaTU3aIINIO U
UHTEPIpETAIMI0 HHOOPMAIIUK PA3JIMYHBIX BUIOB U ()OPM MPEICTABICHUS;
OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;
UCITIOJIB30BaTh CPEICTBA HH(DOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
peIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIlMOHHBIX 3a71a4 C COOJII0ICHUEM
TpeOOBaHUN IPrOHOMHUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s,
IPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€30MacHOCTH;
co3/aBaTh TEKCThI (PU3UYECKOTO COACPKAaHUS B PA3IMUHBIX hopMaTax ¢ yu€ToM
Ha3HaueHUs1 MH(OPMAIUH U 1IeJIEBOU ayIUTOPHUH, BBIOMpask ONTUMANIbHYIO (hopmy
NpEeJICTABIICHUS U BU3yaJIU3all1H.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIE JeiiCTBHS:
OCYIIECTBIIATH OOIIIEHHE Ha YpoKaxX (DM3UKH U BO BHE-YPOUHOU JEATECIbHOCTH,
pacIio3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMITYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pPEHHUS C UCIOJIBb30BAHUEM SI3BIKOBBIX
CPEANCTB;
MMOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJTHOW M HHIUBUIYATLHON pabOTHI;
BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEUCTBUH C yUETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)JI0r0 YWiICHA KOJIJICKTHBA;
NPUHUMATh €I COBMECTHOM JESITEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ IOCTUKECHUIO: COCTABIISITh IIaH JICMCTBUIA, PACIIPEIEIATh POJIA C YYETOM
MHEHUN YYaCTHUKOB, 00CYXIaTh PE3yJbTaThl COBMECTHOM PaOOTHI;
OIICHUBATh KAYE€CTBO CBOETO BKJIAJa U KAXKIOI0 YYaCTHUKA KOMaH bl B OOIIUI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;
npeiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C O3UIIUH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;
OCYILECTBIIATH MTO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYALIHSIX,
MPOSIBJISITH TBOPUYECTBO U BOOOpAKECHHUE, OBITh MHUITUATUBHBIM.



PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIE AelicTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYILECTBIIATH IO3HABATENbHYIO I€SITEIbHOCTh B 00JACTH (PUBUKHU U
ACTPOHOMMUH, BBIABIISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABIATh IIJIaH PEeLIEHUs] PaCYETHBIX U KaU€CTBEHHBIX 3a/1a4, IIaH
BBINIOJIHEHUS MPAKTUYECKON pabOThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;
J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacIIMpATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIULIUU B 00J1acTU (DU3UKH,
NOCTOSIHHO MOBBIIIATh CBOM 00pa30oBaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJIEKT:
JaBaTh OLICHKY HOBBIM CUTYAaIMsIM, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISM;
BJIa/IETh HaBBIKAMU MO3HABATEIBHOMN pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JEHUCTBUI
U MBICITUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU JJI OLEHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHMUS;
YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIEHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IPU aHAIU3€ PE3YyJbTaTOB JIE€ATEIbHOCTH;
NPUHUMATH ce0sl, TOHUMas CBOU HEJIOCTATKH U JIOCTOMHCTBA;
IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IPU aHAIU3€ PE3YyJbTaTOB JIE€ATEIbHOCTH;
NpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.
B nporiecce nocTKeHHs TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI IO (pU3UKE NSt
YPOBHSI CPEJHETO 001Iero 00pa30oBaHus Y 00yUYaIOIINXCsI COBEPIIIEHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANoIaralouii copMUpPOBAaHHOCTD:
CaMOCO3HaHMs, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSIHHE,
BUJICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOLIMOHAIBHON cepbl, ObITh yBEPEHHBIM B
cebe;
CaMOpPETYJIMPOBAHMS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHUE, CIIOCOOHOCTh a/IallTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHHSM U TIPOSIBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALIMH, BKIOYAIOLIEN CTPEMIIEHHE K TIOCTHXKEHUIO LIEJIH U YCIIEXY,
ONTHMH3M, HHULIUATUBHOCTh, YMEHHE JIEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXHOCTE;
SMIIATUH, BKIIOYAOLIENH CTOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIEHHSI, CIIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHHUIO;
COIMAIbHBIX HaBBIKOB, BKIIOUAIOIINX CLIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI



K koniy oOyuenus B 10 kjiacce npeamMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OoTpakaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MMPUMEPAX poJib U MECTO (PU3UKU B (DOPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTUH, B
IIPAKTUYECKOMN AEATEIbHOCTH JHOAEH;

YUUTBHIBATh I'PAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOJEIIEH: MaTepuaibHas
TOYKa, MHEPIIMAJIbHAsI CUCTEMAa OTCUYETA, AOCOIIOTHO TBEPIOE TEJO0, UACIbHBIN ra3,
MOJIEJIA CTPOEHUS Ia30B, KUIAKOCTEN U TBEPABIX TEJI, TOYECUHBIN DJICKTPUYECKUN 3apsi ]
IpU perieHuu GU3NUecKuX 3a1a4;

pacro3HaBaTh (puznueckue sBJIeHUs (IIPOLIECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHHUS BELIECTBA U
AIEKTPOIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHENHOE IBUKEHHUE,
CBOOOJIHOE MaJIEHUE Te, IBUKEHUE M0 OKPY>KHOCTH, UHEPLIMSI, B3AUMOCIHCTBUE TEll,
b dy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUJIKOCTEN U TBEPABIX TEJ, U3MEHEHUE
0o0BbEMa TeN MpU HArpeBaHUM (OXJIAXKICHHUH ), TEIJIOBOE PaBHOBECHUE, UCTIAPEHUE,
KOHJICHCAIMS, TUIaBJIEHUE, KPUCTAJIN3AIUS, KUTIEHHUE, BIIAJKHOCTh BO3yXa, TOBBIICHUE
JABJICHUS ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXKIY MapamMeTpamMmu
COCTOSIHHMS T'a3a B U30IPOIIECCAX, DIICKTPU3ALMS TEN, B3aUMOJICHCTBUE 3apsI/IOB;

OINKCHIBATh MEXAaHUYECKOE JABM)KCHHE, UCTIONB3YS (U3HUUECKUE BEITUUMHBI:
KOOpJIMHATA, MYTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuila, UMITYJIbC
TeJa, KHHeTHYecKas YHeprusl, MOTeHIIMAJIbHAs DHEPTUsi, MexXxaHn4eckas padoTa,
MEeXaHMYecKasi MOIIHOCTh; IPH OMMCAHUU MTPABUIBLHO TPAKTOBATh (PU3NYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUCHUS U €IMHUIIBI, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUUHMHAMM;

ONMCHIBATh N3yUYECHHBIEC TEIIOBBIE CBOMCTBA TEJ U TEIUJIOBBIE SIBJIECHUS, UCIIOJb3YS
(du3nueckre BEIMYMHBI: TaBICHHUE ra3a, TEeMIIepaTypa, CpEeIHAS KHHETHYECKasi YHEPTUs
Xa0THYECKOTO JBUIKEHUS MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIJIOTHI, BHYTPEHHSIS SHEPTH, paboTa raza, ko3 GUIMEHT MO0JIE3HOTO ICHCTBUS
TEIUIOBOT'O IBUTATEJIS; TIPU OMUCAHUU TIPABMWIHHO TPAKTOBATH (DU3MUECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €IUHUIbI, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh N3yYECHHBIC DJIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI ), UCIIOB3Ys (PUBNUECKUE BEIUUUHBL: JIEKTPUUECKUIT 3aps,
ANEKTPUYECKOE T10JI€, HANIPSIKEHHOCTD 110715, IOTEHIHUAJI, Pa3HOCTh ITIOTEHIUAJIOB; IIPU
OIKCAaHUM MPABUIBLHO TPAKTOBATH (PU3MUYECKUN CMBICI HCIIOIb3yEMbIX BETUUHH, UX
0003HAYEHHUS U €ANHHUILIbI; YKa3bIBaTh (DOPMYJIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO
BEJIMYMHY C JPYTMMH BEIMYHHAMY;

aHAIM3UPOBATH (PU3NYECKHE MPOLIECCHI U SIBJIEHUS, UCIIOJIb3Ys (PU3NYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemupHoro tarotenus, |, I u 11l 3akonst HeioToHa, 3ak0H coxpaHeHus
MEXaHNYECKOU SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIMI CYNIEPIIO3ULINN CHJI,
IIPUHLIUI PaBHOIIPABUS HHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPTUU
TEIJIOBOTO JIBHXKEHUSI MOJIEKYJ C a0COJIIOTHOM TeMIIepaTypoOid, MepBbIi 3aKOH



TEPMOJAMHAMUKH, 3aKOH COXPAHEHUSI DJIEKTPUUYECKOT0 3apsiaa, 3akoH Kynona, mpu 3ToM
pasnuyath CIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BhIpaKEHUE U
ycioBUs (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MTPUHIIUIIBI JIEUCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pazinuaTh YCIOBUS UX OE30MaCHOTO UCIOJIb30BaHMSI B TOBCEIHEBHOM )XKU3HMU;
BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCJIEIOBAHUIO (PU3HUECKUX SIBIICHUIN U TIPOLIECCOB C
MCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPECHUH, P 3TOM (POpMyIHPOBAThH
npoOJieMy/3aady U TUTIOTE3Y YU4EOHOTO IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
MPEIOKEHHOT0 000PYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBL;
OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUS (DU3NYECKUX BEJIMYHH, IIPU 3TOM
BBIOMPATh ONTUMAIBHBIN CIIOCOO U3MEPEHUS U UCTIOJIH30BAaTh U3BECTHBIE METObI OLIEHKU
MOrPEUIHOCTEN NU3MEPECHUM;

UCCJIEI0BATh 3aBUCUMOCTU MEXY (PU3NUECKUMU BEJIMUUHAMU C UCTIOIh30BaHUEM
IPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3YIbTAThI
MOJIYYEHHOMW 3aBUCUMOCTH (PUBHUECKUX BEJIMYUH B BUE TaOJIUIl ¥ TPaUKOB, JIeJaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0OBAHUS;

co0JIr01aTh MpaBuiIa OE30MaCHOTO TPyAa IPHU MPOBEICHUHN UCCIEIOBAHUN B paMKax
y4eOHOT'0 SKCIIEPUMEHTA, Y4eOHO-UCCIIEA0BATEILCKOU U MPOSKTHOM JICSITEIIHHOCTH C
UCITOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JJa00paTOPHOTO 000PYA0OBAHNS,

penath pacy€THBIC 3a/1a4U C SIBHO 33JJaHHON (PU3MUYECKON MOJIEIbIO, UCTIONb3YS
¢du3nueckre 3aKOHbI U MMPUHIUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/la4il BRIOUPATh
(bu3MUECKYI0 MOJIENb, BHIACIATH GU3NUECKUE BEIMUMUHBI U (POPMYIIbI, HEOOXOIUMBIE JJIS
e€ peleHus, MPOBOJUTh PACUETHI U OLEHUBATh PEATbHOCTD MOTYYEHHOTO 3HAYEHUS
(buznuecKoi BeTUYHHBL;

penaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATH JIOTHUECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCy>KIeHUM C OMOPO HAa N3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBICHHUS;
UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a7]a4 COBPEMEHHbIE HHPOPMAIIUOHHBIE
TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMH U MPEJCTABICHUS yueOHOM
¥ HAYYHO-TIOMYJIIPHON MH(GOPMAIINH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHHKOB,
KPUTUYECKU aHAJTM3UPOBATH MOJTy4aeMyr0 HHGOPMAIIHIO;

MIPUBOJIUTH MIPUMEPHI BKJIAJIa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHu, 0OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;
MCITIOJIb30BaTh TEOPETUUECCKUE 3HAHUS 110 (DM3UKE B IIOBCETHEBHOW KU3HU JIJIS
oOecrieueHus1 6€30MaCHOCTH MPHU OOPAIICHUH C TPUOOPAMU U TEXHHYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHHUS 3JI0POBBS U COOITIOJIEHUSI HOPM SKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TPYIITE C BHIMIOTHEHUEM PA3TMYHBIX COIUATBHBIX POJIEH, TUTAHUPOBATH PaboTy
TPYIIIBI, PAIMOHATIEHO PACTIPENEISTh 00S3aHHOCTH U TUTAHUPOBATH JEATEILHOCTh B
HECTaHJIAPTHBIX CUTYyAIUsAX, aJl€KBAaTHO OLIEHUBATH BKJIAJ KaXKJI0TO U3 YYaCTHUKOB
IPYIIIbI B pEUIEHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K xonny oOyuenust B 11 kjiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OoTpaxkaTb CPOPMUPOBAHHOCTh Y OOYHAIOUIUXCS YMEHHM:



JEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKHU B (DOPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTHUH, B
MPAKTUYECKOM IESITEIbHOCTH JIFOIEH, LIETTOCTHOCTh U €JMHCTBO (PU3NYECKON KapTUHBI
MUpa;

YUYUTHIBATh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIETIEH: TOUCUHBIN
AIEKTPUUECKUM 3apsijl, Tyd CBETa, TOUEUHBIM HCTOYHHUK CBETA, SIAEPHASI MOJIETIb aTOMa,
HYKJIOHHAsi MOJIEIb ATOMHOTO si/Ipa MpU PEIIeHUH (PU3NYECKUX 3a/1aY;

pacro3HaBaTh (puznueckue sBJIeHUs (IIPOLECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHI U KBAHTOBOM (PM3UKU: AJIEKTpUUECKask IPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XUMUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aUMOJIEHCTBUE MAarHUTOB,
AIIEKTPOMArHUTHasi MHAYKIUS, AeMCTBIE MAarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM U
JIBUKYIIUNCS 3aps]l, JIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI, IPSIMOJIMHENHHOE
pacnpocTpaHeHHe CBETa, OTpakeHHe, MpeioMiieHue, nHTepdepeHuns, tudpakuus 1
noJIsIpU3alius CBETa, JUCTepcus cBeTa, hoTodnekTpudeckuii dpdext (potodrddexr),
CBETOBOE J1aBJIEHNE, BOSHUKHOBEHHE JIMHEMYATOTO CIIEKTpa aToMa BOJ0OpoAa,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaJIUOAKTUBHOCTH;

OINKCHIBATh M3yUEHHBIE CBOMCTBA BEIIECTBA (IJEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUECKYIO MPOBOJAUMOCTD PA3IUUYHBIX CPEJl) U DJIEKTPOMArHUTHbBIE SIBIICHUS
(mporiecchl), UCTIONB3Ys PU3NYECKUE BETUYUHBI: JIEKTPUUECKUN 3apsl, CUila TOKa,
ANEKTPUUYECKOE HAMPSHKEHUE, DIEKTPUUECKOE COMMPOTUBIIEHNE, PA3HOCTh MOTEHINAJIOB,
ANEKTPOABMKYIAsA cujia, paboTa TOKa, UHIYKIMS MarHUTHOTO TOJIs, CHila AMIiepa, cuia
JlopeH11a, ”HIYKTUBHOCTb KaTYIIKH, SHEPTUS AIEKTPUUECKOTO U MATHUTHOTO TOJIEH,
NEPUOJ] M YacToTa KoJieOaHUM B KOJebaTeIbHOM KOHTYpE, 3aps/l U CUjla TOKA B MpoIlecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE PACCTOSIHUE U ONTUYECKas
CHWJIa JIUH3BI, IPU OMTUCAHUU TIPABWIIBHO TPAKTOBATH (DU3UYECKUN CMBICI UCTIONb3yEeMBbIX
BEJIMYUH, UX 0003HAYCHUS U €IMHUIIBI, YKA3bIBATh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(bu3MUECKyI0 BEIMYNUHY C IPYTUMU BETUYUHAMU;

OIKCHIBATh W3yUEHHbIC KBAHTOBBIEC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (hU3UUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M 4YaCTOTA CBETA, SHEPT U U
UMITYJIbC (POTOHA, IEPUO/ TOTypaciaja, YHEPTUs CBSI3U aTOMHBIX SiAep, IPH ONMKUCAHUN
MPABUWIHLHO TPAKTOBATH (DU3UYECKUIN CMBICI UCTIONB3YEMBIX BEJTUYHH, UX 0003HAYEHUS U
€IMHUIIBI, YKA3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (DU3UYECKYIO BETUYHHY C
JIPYTHUMH BEJIMUYMHAMHU, BEIYUCIIATH 3HAUCHUE (PU3HMUECKON BETUINHBI;

aHaJIM3UPOBATh (PU3MUECKHE MPOLIECCHI U SBJICHUS, UCIIONIB3Ys (PU3HMUECKHUE 3aKOHBI U
MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATEIBHOTI0 U NapAJIIEIbHOTO COEAUHEHUS
MMPOBOJHUKOB, 3aKOH JIkoyna—JIeHua, 3aKOH 3IEKTPOMArHUTHOM UHAYKIIMH, 3aKOH
MPSIMOJIMHENHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUSI CBETA, 3aKOHBI
MIPEJIOMIICHHS CBETA, ypaBHEeHHE DWHIITeHA A1 (oTodPdeKTa, 3aKOH COXpaHEHUS
SHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsiaa, 3aKOH
COXpaHEHHMsI MaCCOBOI'0 YMCIIa, MOCTYJaThl bopa, 3aK0H pal0akKTUBHOTO pacnajaa, Ipu
3TOM pa3iinyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, Er0 MaTEMaTUYECKOE BBIPAKEHUE U
ycaoBuUsl (TpaHMIIbI, 00JIACTH) TPUMEHUMOCTH;



OTIPEICIISITh HAMPABICHNE BEKTOPA WHAYKITUU MAarHUTHOTO TTOJISI IIPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHna;

CTPOHTH U OMHCHIBATH N300paKeHUE, CO3/1aBaAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTHH30MH;
BBITIOJTHATH SKCTIEPUMEHTHI TI0 UCCIIEAOBAHUIO (DU3UICCKUX SIBJICHUI U TIPOIIECCOB C
WCITOJIb30BAaHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHUI: TIpH 3TOM (OPMYITHPOBATH
npoOJieMy/3aady U TUTIOTE3Y YYEOHOT0 IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHHUS, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;
OCYIIECTBIISITh TIPSIMBIC U KOCBEHHBIE U3MEPEHUS (PU3NICCKUX BEIIMYMH, TIPH 3TOM
BBIOMPATH ONTUMAIBHBINA CITOCO0 U3MEPEHHSI M HCIIOIh30BaTh U3BECTHBIC METOIbI OTICHKU
IIOI'PEIIHOCTEN U3MEPEHUN;

MCCJICIOBATh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYUH C UCTIOIb30BAHUEM IMPSMBIX H3MEPCHUM:
NP 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YIIHTATHI MOJYYCHHOM
3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH B BUC TaOIUI] U TPpa(UKOB, JIeJIaTh BBIBOIBI 11O
pe3ysbTaTaM HCCIIeIOBaHUS;

coOJ01aTh paBuia 0€30MaCHOT0 TPY/a IPH MPOBEACHUH HCCIIEIOBAaHUN B paMKax
y4eOHOT0 IKCIIEPUMEHTA, Y4eOHO-ICCIEA0BATEIBCKON U TPOSKTHOM NIEATEITHBHOCTH C
MCTIOIh30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1a00paToOpHOTO 000PYI0BAHHS;

pelaTth pacdETHHIC 3a7a9H C SIBHO 3aJIaHHON (PH3UUECKON MOJIENBIO, UCTIONB3YsI
(du3HUecKre 3aKOHBI M MMPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4l BRIOUPATh
(bu3MUECKYI0 MOJIENb, BHIACIATH (U3HMUECKUE BEIMUMUHBI U (POPMYIIbI, HEOOXOIUMBIE JJIS
e€ peleHus, MPOBOIUTh PACUETHI U OLIEHUBATH PEATBHOCTD MMOTYYEHHOTO 3HAYCHUS
(buznuecKoi BeTUYHHBL;

peniaTh KaueCTBEHHbIC 3a/1a4M: BHICTPAUBATH JIOTHUECKH HEMPOTHUBOPEUUBYIO LIETIOUKY
paccy>KIeHUM C OMOpoi Ha U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBICHHUS;
UCIIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a/1a4 COBpEeMEeHHbIe HH(DOpMAIIMOHHBIE
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMU U TIPEICTABICHUS Y4eOHON
¥ HAYYHO-TIOMYJIIPHON MH(GOPMAIIMH, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJydYaeMyo HHPOPMAIIUIO;

OOBSCHATH MPUHIUITBI ICUCTBUS MAIINH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MaCHOTO MCTOIB30BAHMSI B TIOBCETHEBHOW KU3HH;

MIPUBOJIUTH MMPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHU;

MCITIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (DU3UKE B IOBCETHEBHON KU3HU IS
oOecrieueHus1 6€30MaCHOCTH MPU OOPAIICHUH C MPUOOPAMU U TEXHUUYECKUMHU
YCTPONCTBAMH, JUIsl COXPAHECHUS 30POBBS U COOITIO/IEHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPEIE;

paboTaTh B TPYIIIE C BHITIOTHEHUEM PA3TMYHBIX COIUATBHBIX POJIEH, TUTAHUPOBATh PaboTy
TPYIIIBI, PAIMOHAIEHO PACTIPEEISITh 00SI3aHHOCTH U TUTAHUPOBATH JEATEILHOCTD B
HECTaHJAPTHBIX CUTYAIUsIX, aJICKBATHO OIEHWBATH BKJIAJ] KAKIOTO U3 YIYACTHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMOMN TIPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOAHMHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
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Paznea 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [{OK
4.1 1
MeKTpoCTaTHiA 0 hitps://m.eds0o.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpudYecKuil TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumenoBanue pa3iesioB U TeM nupposbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHW4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEMATIBHON TEOpUH bubmuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [JOK
4.1 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenune atoMa 4 Bubmmorexa LIOK

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fcli(szf r(3/1§f41c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6Goobmraroriee MOBTOPEHHE 4 Et?rfsﬂll;l ;f:(;ig I’(l?/I;f41097C
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
No KonauyecTBO 4acoB
DJIeKTPOHHbIE
n | Tema ypoka Konrtpon | Hpaxruue | JaTa uHPpoBbIe
Bcero | bHBIE cKHe H3y4YeHus
/ paGots | paGorer o0pa3oBaTe/bHbIe
n pecypchl
1 ®usuka — Hayka o npupoje. Hayunbie METOIbI MO3HAHUS 1 04.09 bubnuorexa [JOK
OKpPYKaIOIIEro MUpa ' https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B GopMUpPOBaHUN COBPEMEHHOM BuG OK
. _ nonmoTexa
2 HayYHOH KapTHHBI MHpPa, B IPAKTHIECCKON AEITEILHOCTH 1 08.09 1
. https://m.edsoo.ru/ff0c33e6
ToIen
3 Mexannueckoe apmkenre. OTHOCUTEILHOCTh MEXaHNYECKOTO 1 11.09 bu6moreka [IOK
nBrokeHusd. [lepemenienne, CKOpoCcTb, YCKOPEHHUE ' https://m.edsoo.ru/ff0c3508
bu6moreka [IOK
4 PaBHOMEpHOE NPSAMOTMHEWHOE IBKEHUE 1 16.09
P P A https://m.edsoo.ru/ff0c3620
bu6mmoreka [IOK
5 PaBHOYyCKOpEHHOE MPSAMOIMHEUHOE ABMKEHUE 1 18.09
yeKrop P A https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
6 CBoboaHoe majgeHre. Y CKopeHrue CBOOOTHOTO TaACHUS 1 22.09
A A P A A https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe aBmxenue. IBrkeHne MaTepraibHOM TOUKH 1 55 09 bubnunoreka [JOK
10 OKPYXHOCTH ' https://m.edsoo.ru/ff0c3ada
8 ITpunuun otHocuTenbHOCTH ["anumnes. MHepimanbHbie 1 29.09 bubmuoreka [JOK
cuctemsbl otcuera. [lepBbiii 3akoH HeroToHa ' https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. Ilpunuun cynepnosunuu cui. Bropouw 1 02.10 bubnunoreka [JOK
3akOH HproTOHA U1 MaTepuaibHOU TOUKH ' https://m.edsoo.ru/ff0c3be8
bu6mmoreka [JOK
10 Tperuu 3akoH HploTOHA AJ1s1 MaTepUaIbHBIX TOUEK 1 06.10
P s P https://m.edsoo.ru/ffOc3be8
1 3akoH BceMHupHOTO TaroteHus. Cuna tspkectu. [lepBas 1 09.10 bubnmoreka [JOK
KOCMHUYECKasi CKOPOCTh ' https://m.edsoo.ru/ff0c3d00
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bubmuoreka [JOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 13.10 htts://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koapdunuent tpenus. Cuna conpoTHBICHUS 16.10 bubnmoreka [JOK
IIpY ABVOKEHUU TEJIA B )KUJKOCTU WU ras3e https://m.edsoo.ru/ff0c3f76
[ToctynaTensHOE W BpalaTeIbHOE JBHKEHIE a0COIIOTHO
14 | TBEpmoro Tena. MomenT cuibl. [lneuo cubl. YcnoBus 20.10 bubmorexa LHOK
. https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
Nmmnynbe MaTepraibHOM TOUYKH, CUCTEMBI MaTepUaTbHBIX
15 | Ttouek. UMmynbc cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCA. 23.10 brmmorexa [OK
https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBMKEHUE
PaboTa u momHOCTE cuitbl. Kunetndaeckas sHeprust
16 MaTepuaabHOI Touku. Teopema 00 H3MEHEHUN KUHETUYECKON 27.10 bubamorexa [IOK
https://m.edsoo.ru/ff0c4502
SHEPTHH
[TorenumaneHas sHeprus. [loTeHnManpHas SHEPTUs yIpyro
17 nehopMUPOBAaHHOW MPYKUHBIL. [loTeHIIManpHAs YHEPTUS Tea 06.11 bubmorexa OK
https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmanpHbIe U HEMOTEHIMAIbHBIE CHUIbl. CBSI3b paOOTHI
18 HEMOTCHIIMAJIBHBIX CHUJI C U3MECHEHHUEM MEXaHUYECKOW 1011 bubmuorexa [JOK
SHEPIrUU CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW https://m.edsoo.ru/ff0c478c
SHEPruu
JlaboparopHas pabota «lccrnenoBanue cBsi3u pabOThI CUIIBI C
19 W3MEHEHUEM MEXAaHMYECKOW SHEPTUM TeJla Ha PUMEPE 13.11
PaCTSKEHHUS PE3UHOBOIO JKI'yTa»
20 Kontponsnas padora no teme «Kunemaruka. Jlnnamuka. 1711 bubnnoreka [JOK
3aKOHBI COXPAHEHHS B MEXAHHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIO)KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPHUH. 2011 bubnunoreka [JOK
BbpoynoBckoe nBuxenue. Judpdysus https://m.edsoo.ru/ffOc4dc2
29 XapakTep ABUKEHUS U B3aUMOJACHCTBUS YaCTHI] BEILIECTBA. a1l
Moenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX TEN
23 Macca monekyin. KonnuectBo BemectBa. [loctosHnas 5711

ABorajipo
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TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. [llkana

24 01.12
temmneparyp Llenbcus
. bubnmoreka [JOK
25 Wneansusiii raz B MKT. OcnoBhoe ypaBHenue MKT 04.12 httos://m.e dSO(])_.[ru If0cAtde
AbGcooTHas TeMITepaTypa Kak Mepa CpeHeld KHHETHYEeCKOU
26 | »Hepruu ABWKEHHS MOJICKYNI. YpaBHeHUEe MeHneneeBa- 08.12 brbmmorexa LOK
Knaneiiposa https://m.edsoo.ru/ff0c511e
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 11.12
28 JlabopaTtopHast pabota «lccnenoBanue 3aBUCUMOCTH MEXITY 15.12
rapamMeTpamMu COCTOSIHUSI Pa3peKEHHOTO Ta3a
29 N3omnporieccr B naeanbHOM Ta3e U UX rpapuiaeckoe 18.12 bubnuorexa [JOK
MIPEACTABICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEpTUs TEPMOIMHAMUYECKOU CHCTEMBI H
30 | cmocoObl e€ n3MeHeHNs. KoMaecTBO TEIUIOTHI U padoTa. 22.12 bubamorexa [IOK
BHyTpeHHSS SHEPTUs 0JJHOATOMHOTO MJI€aIbHOIO ra3a hitps.//m.edsoo. /TT0CS952
bubnuoreka [IOK
31 | Bumst Tenonepenan 2212 https:// m.edsog ru/ffocs5¢36
39 VenbHasg TEIUIOEMKOCTE BellecTBa. KOJINMYECTBO TEIIOTHI 2912 bu6mmoreka [IOK
IIpH TeIionepeaade. AauadaTHBIA MPOIECC https://m.edsoo.ru/ff0c5c36
33 [TepBrlil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K 1201 bubnuoreka [JOK
n3ompoleccaM https://m.edsoo.ru/ffOc5efc
34 HeoO6parumocTth mporieccoB B mpupoe. Bropoii 3akon 1501 bubnunoreka [JOK
TEpPMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
. . bubnunoreka [JOK
35 [Tpuniun nevicteus u KII/] TerioBoi MamnHbl 19.01 httos://m.e dsocl)_.[ru 11066004
36 Huxn Kapuo u ero KIT[ 22.01
37 | DOkonoruyeckue NpoodIeMbl TETI0OIHEPTeTUKU 26.01
38 O6o6maromuit ypok «MomnekynspHas ¢puzrka. OCHOBBI 2901 bubnunoreka [JOK
TEPMOJAVUHAMUKI https://m.edsoo.ru/ff0c6938
39 | KonrponsHas padora o Teme «MonekyssipHas pu3uka. 02.02 bubnuorexa [IOK
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OCHOBBI TEPMOAUHAMUKI

https://m.edsoo.ru/ff0c6a50

bubmuoreka [JOK
40 | IlapooOpa3zoBanue u KoHJeHcauus. McnapeHue u KuleHue 05.02 httos://m. edsoo.ru/ff0c63b6
41 AOCOIOTHAS M OTHOCHTEIbHAS BIIAXKHOCTH BO3/IyXa. 09.12 bubnuorexa [JOK
Hacpiennsrit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u amopgHbie Tena.
42 AHM30TpONINSA CBOUCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBL. 12.02 brbmmorexa [OK
https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [InaBnenue U KpucTaIM3aus. Y AebHas TEIIOTa 16.02 bubmmoreka [IOK
iaBnenud. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 | VYpaBHeHHUe TerIoBoro OanaHca 19.02 httos://m.eds0o.ru/f0c6820
45 DJIeKTpU3alus Tell. DNeKTPUYECKUW 3aps. JIBa Buia 26.02 bubnuorexa [JOK
ANEKTPUUECKUX 3apSAI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKH, TUATIECKTPUKH U MOTYIPOBOJIHUKH. 3aKOH 01.03 bubnuoreka [IOK
COXpAaHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumoneunctsue 3apsiaoB. 3akoH Kymnona. ToueuHbIn 04.03 bubnuoreka [IOK
AIEKTPUYECKUU 3apsiT https://m.edsoo.ru/ffOc6ced
HanpsoxkenocTs anexTpuyeckoro nois. [IpuHiun
48 CYNEPHO3UIUHU INEKTPUUECKUX noJie. JInnuu 11.03 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c6df2
HaMpPsHKEHHOCTH
49 PaGora cun sanektpoctatuueckoro noJjs. [Torenmuar. 15.03 bubnunoreka [JOK
Pa3HocThs moTeHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 [TpoBOTHUKY U TUAJIEKTPUKU B SIEKTPOCTATUYECKOM TOJIE. 18.03 bubnunoreka [JOK
Jusnexkrpudeckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubmuoreka [JOK
51 | DOnexrpoeémkocTs. Konnencarop 22.03 httos://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. DHEPIHsl 01.04 bubnunoreka [JOK
3apsKEHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 | JlabGoparopHas pabota "M3mepeHue 31eKTpoEMKOCTH 05.04
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KOHJIeHcaTopa"

[IpuHIMI NENCTBUS U IPUMEHEHNE KOHJIEHCATOPOB,

o4 KONIMPOBAJIBHOIO anmnapara, CTpyHHOro IpuHTEpa. 08.04
DnexTpocTaTHuecKas 3alluTa. 3a3eMJICHHE IEKTPOIpruOopoB
DNEeKTpUUYECKUH TOK, YCIOBUS €r0 CYIIECTBOBAHMUSL.
95 | IlocrosHubli Tok. Cuna Toka. Hanpsbkenue. ConpoTuBiieHueE. 12.04
3axon Oma Juid yyacTKa Lenu
[TocnenoBarenpHOE, NapaUIEIBLHOE, CMEIIAHHOE COEAUHEHNE
56 | mposomHUKOB. JIabopaTtopHas padoTa «3ydyenue 15.04 brbmmorexa [OK
P ) patopHazt p i ' https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AIIEKTPpUUECKOTO TOKa. 3akoH J[xoyrms- 19.04 bubmuorexa [JOK
Jlenna ' https://m.edsoo.ru/ff0c7838
3axon Oma Ju1 MOJIHOM (3aMKHYTOM) 3IEKTPUYECKOM LIeTu.
bu6moreka [IOK
58 KopoTtkoe 3ambikanmne. JlabopaTtopras padota «M3mepenue 22.04
https://m.edsoo.ru/ff0c7ae0
OJIC ucToyHrKa TOKa U €r0 BHYTPEHHETO CONTPOTUBIICHUSD)
DJIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAIIIOB.
59 3aBUCUMOCTbD CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI. 26.04
CBepXnpoBOAUMOCTh
60 DNEeKTpUYECKUH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX 2904
y4KOB '
[TonynpoBoAHUKH, UX COOCTBEHHAS U MPUMECHAas
. bu6mmoreka [JOK
61 poBoAUMOCTh. CBOMCTBA P—N-Tiepexo/a. 03.05
https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
62 DNEeKTPUYECKUU TOK B PACTBOPAX U pPacIIaBax dJIEKTPOIHUTOB. 06.05 bubnunoreka [JOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. DIIEKTPOIIN3 ' https://m.edsoo.ru/ff0c82ba
63 DneKTpuuecKur TOK B razax. CaMOCTOSTENbHBIN U 10.05 bubnunoreka [JOK
HECaMOCTOATENbHBIN pa3pan. Moiunusd. [Inazma ' https://m.edsoo.ru/ff0c84ae
64 DnexTpuyeckrue mpuOOphl U YCTPOMCTBA U UX MPAKTUIECKOE 13.05 bubnunoreka [JOK
npuMeHeHue. IlpaBuia TexHUKH 0€30MacHOCTH ' https://m.edsoo.ru/ff0c86fc
. bubnmoreka [JOK
65 | Ob6obmaromuil ypok «IeKTPOANHAMUKA 17.05 B

https://m.edsoo.ru/ff0c88be
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KonTtponsHas pabota o Teme «IEKTPOCTATUKA.

bu6mmoreka [IOK
i i TOK. 1 20.
66 | IlocrostHHBIN AMEKTpUYECKU TOK. TOKM B pa3mUUHBIX 0.05 httos://m.edsoo.ru/ff0c8aga
cpenax»
67 PesepBHbiit ypok. KonTpoibHas paboTta no teme 1 240,05 bubnuorexa [JOK
"DneKTpoAuHaMuUKa" ' https://m.edsoo.ru/ff0c8c56
bub6mmoreka [{OK
i . i 1 1 25.05
68 | Pesepsuslit ypok. O0oOmaronuii ypok mo remam 10 kimacca htts://m.edsoo.ru/fOc8T6C
OBILIEE KOJIMYECTBO YACOB 11O NIPOI'PAMME 68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

N KonnuecTBo yacos DJIeKTPOHHBbIE
[
ara nudpoBLIe
n/ | Tema ypoka Komtposss TMpakrnye | A ¢bp
Bcero cKHe u3yuyeHusi | odpazoBaTesibHbIE
) bIe padoThI
paﬁOT])I pecypc]ﬂ
ITocTossHHBIE MarHuTHI M X B3aMOICHCTBHE.
1 MaranTtHOe noJjie. BekTop MarHUTHOM WHAYKITNH 1 04.09 bubmmorexa [TOK
N P YIHHH. ' https://m.edso0.ru/ff0c9778
JIuHUY MarHUTHOW MHIYKIIUN
9 MaruauTtHoe noJje npoBoJHUKa ¢ TokoM. OnbIT Dpcreaa. 1 08.09 bubnuorexa [JOK
B3anmMoelictBre MpOBOIHUKOB C TOKOM ' https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO TIOJIst 1 1 11.09 bubmuorexa [JOK
KaTyIIKA ¢ TOKOM» ' https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM. Bu6 LIOK
HOIHOTEKA
4 Cuia Amrepa. JlabopatopHas padota «lccrnegoBanue 1 1 16.09
. P patop P A https://m.edsoo.ru/ff0c9acO
JEHCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY
JlelicTBME€ MarHMTHOTO TOJISI HA JBHXKYIITYIOCS
5 3apsokeHHyro yactuiy. Cuna Jlopenna. Padora cubl 1 18.09 bubmorexa HOK
p yo 4 p ' ' https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekrpoMarauTHas HHAyKIus. [IoTok BekTopa
6 MarHuTHOM uHaykuuu. JC unayknuu. 3akoH 1 22.09
ANIEKTPOMArHUTHOU MHAYKIuK Dapajes
7 JlaGopaTtopHnas pabdora «VccnenoBanue siBICHUS 1 1 25 09 bubnnoreka [JOK
3NIEKTPOMArHUTHOM UHIYKITIN ' https://m.edsoo.ru/ff0cal50
WNupyktuBHOCTE. SIBnenue camonnaykuuu. 31C
8 CAMOMHIYKIIMU. DHEPTHUSI MAarHUTHOTO ITOJIST KaTYIIKH C 1 29.09 bubmnorexa [IOK
YL, P Y ' https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE IO
TexHuueckue ycTpoilcTBa U UX NPUMEHEHHUE:
9 MOCTOSIHHBIE MArHUTBHI, YJIEKTPOMArHUTHI, 1 02.10
3JEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII, ’
WHJIYKIMOHHAs M1€Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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O6o06mmarmuii ypok «MarHuTHOE TOJIe.

bubmuoreka [JOK

10 06.10
DNeKTpOMarHuTHast UHIYKIIUS https://m.edsoo.ru/ff0cab82
1 KontponsHas pabora o Teme «MarHuTHOE ToJIE. 09.10 bubmuorexa [IOK
DNeKTpOMarHuTHasE UHIYKIIUS ' https://m.edsoo.ru/ff0cad58
CB0OOTHBIC MEXaHUYECKUE KoyieOaHus. ['apMoHuYecKre
. bubnuorexa [JOK
12 Kosie0aHus. YpaBHEHHE TaPMOHIYECKUX KOJICOAHUA. 13.10
https://m.edsoo.ru/ffOcaf06
[IpeBpatienue s3uepruu
JlabopaTtopHnast pabota «lccnenoBanue 3aBUCUMOCTH
13 neprojia MajbIX KoJie0aHui rpy3a Ha HUTH OT JIMHBI 16.10
HUTU U MACCHI TPy3a»
Konebarenbubid koHTYp. CBOOOIHBIE
14 AJIEKTPOMATrHUTHBIC KOJICOAHHS B HI€aTbHOM 20.10 bu6moreka [IOK
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY ' https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMU KOJICOaHUSIMHU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B 2310 bubmuorexa [JOK
HJIeaTbHOM K0JIe0aTETLHOM KOHTYPE ' https://m.edsoo.ru/ffOcb9c4
[IpencraBienue o 3aTyxaromuX KOJIeOaHHIX.
bu6mmoreka [IOK
16 BrinyxeHHbIe MeXaHUYEeCKHE KoJieOanus. Pe3onanc. 27.10
https://m.edsoo.ru/ff0cbb86
BoinyKIeHHbBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHs
[Tepemennbid Tok. CHHYCOUJAbHBIA IEPEMEHHBIN TOK.
17 MOoIIHOCTE HEPEMEHHOI'O TOKA. AMIUIUTYIHOE U 06.11 Eubmorexa HOK
B p ’ Y ' https://m.edsoo.ru/ffOcbd34
JEUCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U HANIPSIKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u 1011
MoTpeOIeHNE AIIEKTPUIECKON SHEPTUH '
VYCeTpoiCTBO U MPAKTUUECKOE IPUMEHEHHE
bubnuoreka [JOK
19 JJICKTPUYECKOTO 3BOHKA, T€HEpaTOpa HEPEMEHHOIO 13.11
. https://m.edsoo.ru/ff0cc324
TOKA, TUHUHN AIIEKTporepeaay
DKOJIOTHYECKUE PUCKHU MTPU MPOU3BOJICTBE
20 MEeKTpo3Heprun. KynpTypa NCIoIb30BaHus 17.11
3JIEKTPO3HEPTIUU B IOBCEAHEBHOW KU3HU
21 MexaHudecKkue BOJIHBI, YCIOBUS pacpPOCTPAHEHHUS. 20.11 bubnmoreka [JOK
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[Mepuoa. CkopocTh pacnpOCTPAHEHHUS U JJTHHA BOJIHBI.
HonepeqHHe 1 PO AOJIbHBIC BOJIHBL

https://m.edsoo.ru/ff0ccab4

3Byk. CkopocTs 3ByKa. I'poMKocTh 3ByKa. BeicoTa TOHa.

bubmuoreka [JOK

22 TemGp 3ByKa 241 https://m.edsoo.ru/ffOcccOc
23 DNEeKTPOMarHUTHbIE BOJIHBI, UX CBOUCTBA U CKOPOCTb. 9711 bubnuorexa [JOK
[[Ixana 3MeKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIHIBI pagroCBA3U U TeNeBUACHUS. PazBuTe 011>
CpeACTB cBsi3U. Pannonokanms
bubmmoreka [IOK
25 KonTponsnas pabora «Konebanus u BOJHbBD 04.12 httos://m.eds0o. ru/F0CC68
[IpsimonuHelHOE pacpoCTpaHEHHE CBETA B
26 OJIHOPOJTHOM cpene. TodeuHblil HICTOYHUK cBeTa. JIyd 08.12 bubmorera [JOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. 1112 bubmuorexa [JOK
[TocTpoenue n300pakeHUH B IIIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 [Ipenominienne cBera. [lonHOE BHYTpEHHEE OTPAKEHHUE. 1512 bubnuoreka [IOK
[IpenenbHbIM yroJl MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaboparopHas padota «3Mepenue nokaszarens 18.12 bubnuoreka [IOK
MPETOMJIEHHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue nzobpakenwii B uHze. opmyna bubnmuoreka [JOK
30 . 22.12
TOHKOM JIMH3bI. Y BEJIMYCHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHas paborta «lccnenoBanue CBOMCTB 25 1o
M300paKeHUH B JIMH3AX)»
Hucnepcus ceta. CoxkHbII cocTaB 06eJ10ro cBeTa.
32 LBeT. JTaboparopuas padota «HabmroaeHue aucnepcun 29.12
CBETa»
33 Wntepdepennus cera. udpakius cera. 12.01 bubnuoreka [IOK
JudpaxironHas pemeéTka https://m.edsoo.ru/ffOced22
bu6mmoreka [JOK
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipu3zanus ceera 15.01 httos://m. edsoo.ru/ffocfo2e
35 Onrtuyeckue mpuOOPHI U YCTPONUCTBA U YCIOBHUS X 19.01
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0€3011aCHOTO MMPUMEHEHUS

36 I'panu1bl MPUMEHUMOCTH KIACCUYECKOU MEXAHUKHU. 2201 bubmuorexa [IOK
[ToctynaTel cnenuaibHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862

37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE 26,01 bubnuorexa [JOK
BPEMEHHM U COKpALEHUE JIJINHBI https://m.edsoo.ru/ffOcfa42

38 DHeprus U UMIYNbC PEIATUBUCTCKOU yacTUlbl. CBs3b 2901 bubnuorexa [JOK
MacCChI C PHEPTUEH U UMITYJIbCOM. DHEPrHUs MOKOS https://m.edsoo.ru/ff0cfc68

39 KonTponsnas padora «Ontuka. OCHOBBI CHIEIIMAIbHOM 02.02 bubnnorexa [JOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
®ortonsl. opmyna [1nanka. DHEprus 1 UMITYJIbC bubnuorexa [JOK

40 05.02
¢doToHa https://m.edsoo.ru/ffOcfel6
OTtkpeiTHe U uccienoBanue porodddexra. OnbiTe A. T bubmuorexa [JOK

41 09.12
CroneroBa https://m.edsoo.ru/ffOcffc4

4 3akonbl poTodrhdexra. YpaBHeHne DUHIITEHHA TS 12.02 bubmuorexa [JOK
dbotorddexra. «KpacHas rpanuia» Gororddexra https://m.edsoo.ru/ff0d015e

43 HaBnerune cBeta. OnbiTel I1. H. JleGeneBa. Xumuueckoe 16.02 bubmuoreka [JOK
JNIEUCTBYUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckne yCcTpoicTBa U MPaKTUYECKOE

44 MpUMEHEHHE: POTOANEMEHT, POTOJATUUK, COTHETHAS 19.02
Oarapesi, CBETOHO/T

45 Pemrenue 3aga4q mo reMe «D1eMeEHTHI KBAHTOBOU 26.02 bu6mmoreka [JOK
ONTUKK» https://m.edsoo.ru/ff0d0302

46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo 01.03 bubmuoreka [JOK
paccesiHuio a-vyactuil. [lnanerapHas Mojens aroma https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK

47 Hocrynarst bopa 04.03 https://m.edsoo.ru/ffod0afa
N3nydyenune u noriouieHue GOTOHOB MPHU MEPEXOE

48 aTOI\?[]: C OJHOTO ypoI;IH;I aHe(Ib;rI/H/I Ha z[;)yroﬁ?BHz[H 11.03 bubmiorexa LIOK

https://m.edsoo.ru/ff0dOafa

CIEKTPOB

49 BounnHoBBIE cBOMCTBA yacTull. Bosnbl ne bpowis. 15.03 bubnmoreka [JOK

KopnyckynsipHo-BorHOBOM tyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTyYCHUC

50

OtkpsiTie paguoaktuBHOCTU. OnbITHI Pe3epdopaa o
OTIPE/IENIEHUIO COCTAaBA PaIMOAKTUBHOIO U3JIy4EHUs

18.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, raMma-u3nydeHus. Biusaue
paI[I/IoaKTI/IBHOCTI/I Ha JKXUBBIC OpFaHI/ISMI)I

22.03

52

OTkpeITHE IPOTOHA U HEWTpoHA. M30TONBI. Ab(ha-
pacnaj. DJIeKTPOHHBIM U TO3UTPOHHBIM OeTa-pacma.
lN'amma-uznydyenue

01.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B Jpe. SIepHble peaklnu.
SAnepusiv peaktop. [IpoOraemsl, HepCEeKTHBSI,
9KOJIOTHUYECKHE ACTIEKTHI SIIEPHOU SHEPTETUKH

05.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTo 1l HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX
yactull. Kpyrieiii cton «®yHa1aMeHTalbHbIE
B3auMoJIeUcTBUS. EMUHCTBO (hr3nueckorn KapTHHBI
MHpa»

08.04

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Beé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3 b,
IUTAHETHI, NX BUAUMOE ABkeHne. ColHeYHas cucTeMa

12.04

56

Counniie. ConmHeyHas aKTUBHOCTh. VICTOYHUK SHEPrUU
CouHIia 1 386311

15.04

57

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKH. 3BE3bI
IJIaBHOM MOCJIEI0OBATENIbHOCTH. BHYTpeHHEE CTpOoeHUE
3B€37. COBpeMEHHBIE ITPEACTABICHUS O
MPOUCXO0XKACHUHU U 3BoJItoIMK COJIHIIA U 3BE3]]

19.04

58

Mineunsin [Iyre — nama [Nanakruka. [lonoxenue u
nexenne Connna B ['anaktuke. I'anaktuku. YeépHbie
JBIPBI B SIAPAX TaJIAKTHK

22.04

59

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBa. PennkToBoe u3nydeHue. MeraranakTuka

26.04

60

HepemeHHLIe HpO6J'IeMbI aCTPOHOMUU

29.04

61

KOHTpOJ'ILHaH pa60Ta «IIeMEHTBI ACTPOHOMUHU U

03.05



https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

acTpOUZHKI

O6o6maromuit ypok. Ponb pusuku n actpoHOMUM B

62 SKOHOMHYECKOH, TEXHOJIOTUYCCKOM, COIIUAIBHON 1 1 06.05
THYECKOU cepax AeATeIbHOCTH YeIOBeKa
63 O6o6maromuii ypok. Pons u Mmecto pusuku u 1 10.05
ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE MUpPa
Ob6o6maromuii ypok. Ponb ¢usnueckoii Teopun B
64 (hopMHUpOBaHUHU MTPE/ICTABICHUM O PU3NYECKON KapTHHE 1 13.05
Mupa
O6o06maromuii ypok. Mecto gpusndeckoil KapTHHbI
65 MHpa B 00ILIEM PsIly COBPEMEHHBIX €CTECTBEHHO- 1 14.05
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIi ypok. MarauTHOE 1osie. DJIeKTpOMarHuTHas 1 15.05
WHTYKIHS
67 PesepBHbIil ypok. OnTuka. OCHOBBI CieUaIbHON 1 16.05
TEOPUH OTHOCUTEIBHOCTH
68 Pesepnnrii ypok. KBantoBas ¢pusnka. I1eMeHTHI 1 17.05 bubnuoreka [IOK
ACTPOHOMHUH U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

I'.4. Mskumes, b.b. byxosues, H.H.Cotrckuii « @usuka 10 kmacc»
I'.4. Mskumes, b.b. byxosues, B.M. Hapyrun « ®@usuka 11 kmacc»
A.II. PeimkeBuu « COopHUK 3a7a4 1o ¢pusnke 9-11 xrnaccon»

I''H.Crenanosa «« CoopHuk 3agau no ¢usuke 10-11 kmacco»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJISA

B.A. BonikoB « YHUBEpcallbHBIC TOYPOUHBbIE pa3paboTku no gusuke 10 kmaccey
B.A. BonikoB « YHUBEpcallbHBIC TOYPOUHBbIE pa3paboTku no pusuke 11 kmaccey
I'.JI.JIynmoB « OnopHbIe KOHCTIEKTHI U TECTOBBIE 3a1aHus 10 ¢puzuke 10-11
KJ1acc»

O.B. SnueBckas « @us3nka B Ta0OIUIIAX U CXEMAX)

JI.O. I'enpenmreiin , B.M. 3unkoBckuil « [IporpaMmmel 1 mpuMeEpHOE NOYPOUHOE

IJTAaHUPOBAHUE 711 001Ie00pa3oBaTeIbHBIX YUpekaeHn « Dusuka 7-11»

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoteka I{OK https://m.edsoo.ru/ff0d1784, https://m.edsoo.ru/ff0d1356
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