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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO ypOBHS Ha YPOBHE CpeaHEro odmiero oOpa3oBaHMs pa3paboTaHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeNbHOW INPOrpaMMBbl,
npeacraBieHHbix B @I'OC COO, a Taxke ¢ yuérom deaepaibHO pabdouell mporpaMmbl BOCIIUTAHHS H
KOHIIENIINY TpernoAaBanusi yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OpraHm3anusx Poccuiickoit
®Denepalyy, peaqu3yonuX OCHOBHbIE 00pa3oBaTeIbHbIE POTPAMMBI.

Copneprkanue nporpaMmmsbl 1Mo (U3UKE HANpaBiIeHO HAa (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa oOyuatomuxcst 10—11 kiaccoB mpu oOydyeHun ux ¢usruke Ha 60a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
NeSITeIbHOCTHOTO Tmonaxoxa. IIporpamma mo ¢usuke coorBercTByer TpeboBanusim PIOC COO «
IUTAHUPYEMBIM JTMYHOCTHBIM, MIPEIMETHBIM U METAINPEAMETHBIM pe3ysibTaTaM 00y4eHUs, a TAK)KE yUYUTHIBAET
HEOOXOJMMOCTh peau3allil MEXKIIPEIMETHBIX CBsS3e (M3MKH C €CTECTBEHHO-HAYYHBIMH y4eOHBIMU
npenMeramMu. B Hell ompenensroTcsi OCHOBHBbIE LENM W3Y4YeHHUs (PU3UKM HA YPOBHE CPEIHEro O0OIIero
o0pa3oBaHus, IUIAaHUpPYEMbIe pPE3ylIbTaThl OCBOEHUS Kypca (HU3UKU: JIMYHOCTHBIC, METaIllpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (pu3uMKu Ha 0a30BOM ypOBHE, B TOM YHCIIE NPEAMETHbIE
pe3yibTaThl [0 rojjaM o0y4yeHuUs;
e comepxanue yuyeOHoro mpeamera «Pu3uKay» 1Mo rogaM o0ydeHHs.

dusmka Kak Hayka o Haubosiee 0OOLIMX 3aKOHAX MPHUPOJIbl, BHICTYIAsl B KauecTBe y4eOHOro mpeaMeTa B
IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpyxatomeM mupe. [lIkonbHbIi Kype pusnku —
CHCTEMOO0Opa3yoIUil A1 e€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKUE 3aKOHBI
JeKaT B OCHOBE IPOIIECCOB W SBICHHM, M3y4aeMbIX XUMHEW, Ouosnorumed, Qusmueckoir reorpadueil u
acTpoHomuel. Mcnonb3oBaHME M AKTUBHOE NpPUMEHEHHE (PU3MUECKUX 3HAHWH OIpelesseT XapakTep Hu
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, MOTY4YECHMS
HOBBIX MAaTepUaloB C 3a/JlaHHBIMU CBOMCTBaMHM U Jpyrux. M3ydyeHue (u3MKM BHOCUT OCHOBHOH BKJaja B
(dopMHpOBaHNE €CTECTBEHHO-HAyYHON KapTUHBI MHpa 00ydJarouuxcs, B GOpMUPOBAHHE YMEHUI MPHUMEHSTh
HaY4HBII METOJ| TO3HAHUS ITPU BHIMOJIHEHUU UMHU Y4eOHBIX MCCIIEJOBAaHUH.

B ocHOBy kypca (u3MKu A7 ypOBHSI CpeAHEro o01iero oOpa3oBaHUs MOJOXKEH pAl HAEH, KOTOpble
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yerocmnocmu. B COOTBETCTBUU € HEH KypC SIBIISETCS JIOTMYECKH 3aBEPLIEHHBIM, OH COJEPIKUT
MaTepHal U3 BceX pa3ziesioB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCHUYECKO, TaK M COBPEMEHHON (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepual Kypca pU3uku 00beIMHEH BOKPYT (PU3MUECKUX
teopuil. Benymum B Kypce siBisercss GOpMHpPOBaHHME MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEILIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojaraeT UCIOJb30BaHUE I'YMaHUTAPHOTO MOTEHIMAJIA
¢u3nyecKkoil HayKu, OCMBICIEHHE CBSI3U PAa3BUTHS (U3UKU C pa3BUTHEM OOIIECTBA, a Takke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaomnoti nanpasnennocmu. Kypc (QU3MKU IpeanonaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoes sxonocuzayuu peaau3yerTcs IMOCPEICTBOM BBEJCHUS D3JIEMEHTOB COJAEP/KAHMS, IMOCBSIIEHHBIX
9KOJIOTHYECKUM TMpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbl C PAa3BUTHEM TEXHHKH U TEXHOJIOTHH, a
TaKxke 00CyXkAeHUs IpoOIeM pallMOHAIBHOTO IPUPOIOIONIB30BAHMSI U DKOJIOTMUECKON O€30I1aCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE cpelHero oOIiero oOpa3oBaHMs SBISIOTCS
¢uznueckue teopun (popmMHupoBaHHE MPEICTABICHUM O CTPYKTYpE MOCTPOCHMS (PU3MUECKON TEOpUH, POIHU
(GyHAaMEHTANbHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX NPEICTABICHUSAX O TMPUPOJAE, TpaHHUIAX
NPUMEHUMOCTH TEOPUH, 171l OTIMCAHUsl €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IeTeTbHOCTHBIN TOJX0/1 B Kypce (GM3UKU pean3yeTcst Mpexk/ie BCEro 3a cYE€T opraHu3alnuu
JKCHEPUMEHTAJIbHON JeATesNbHOCTH oOywaromuxcs. [l  Ga3oBoro ypoBHA Kypca (U3MKM — 3TO
UCIIOJIb30BaHUE CHUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIHEPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIE B MporpaMMe Mo (usnke oObeqUHEHBbI B OOLIMM CHHCOK YYEHHMUECKHX MPAaKTUYECKUX padoT.
Boienenne B yKa3aHHOM IiepedHe JIaOOpaTOpHBIX paldOT, MPOBOAMMBIX JJIsi KOHTPOJS M OLIEHKH,
OCYILECTBIISICTCSl Y4aCTHUKAaMH 00pa3oBaTeIbHOIO Ipoliecca MCXOIsS U3 OCOOEHHOCTEH IUIaHUPOBaHUS H



ocHaiieHus kabuneta gusuxu. [Ipu 3ToM obecrieunBaeTcs OBIaieHHEe 00YJaIOUIMMUC YMEHUSMH IIPOBOIUTH
KOCBEHHBIE W3MEPEHMsI, UCCIIEJOBAHMS 3aBHUCHUMOCTEH (PU3MYECKHX BEJIUYUH U TOCTAHOBKY OIBITOB I10
IPOBEPKE MPEIOKEHHBIX THUITOTES.

bonbuioe BHUMaHHME YAENSETCS PEIIEHUIO pacu€THBIX W KayecTBEHHBIX 3adad. Ilpu stom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIAIOTCS 3a/1a4M C SIBHO 3aJlaHHON (DU3MYECKON MOJIENbIO, TO3BOJISIOLINE
MPUMEHSTh U3y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jeiia Kypca, Tak U UHTErpupys 3HaAHHUS
U3 Pa3HBIX pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SBIISIFOTCS 3a7aHusl Ha 0OBICHEHHE POTEKAHUS
buznyecKux SBICHUN U MPOLIECCOB B OKPY’KAIOLIEH *KU3HU, TpeOyromue BpiOopa (pu3ndyeckod MOAenu s
CUTYaIluX MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu GPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY O00ECIIEYCHUIO YIeOHOTO
nporecca 0a30BbI ypoBeHb Kypca (DM3WKH HAa YPOBHE CPEIHEro 00Iero o0pa3oBaHUs JOJDKEH M3ydaThCs B
YCIOBUSX NpPEIMETHOro KaOuHeTa (U3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa IPEIMETOB
€CTeCTBEHHO-HAy4YHOro IMKiIa. B kabunere ¢u3MKM JODKHO OBITH HeoOXxomumoe J1labopaTopHOe
00opy/0oBaHuE AJisl BBIIOJHEHHS YKAa3aHHBIX B MporpamMme 1o (u3uKe YICHHUECKUX MPaKTUYECKUX padoT U
JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JemoHcTpanoHHOe 000pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C TMPUHIUIOM MHUHUMAIbHOM
JOCTATOYHOCTH M OO0ECIEYMBAET IOCTAHOBKY IEPEYUCICHHBIX B MporpaMMe Mo (U3HMKE KIFOUEBBIX
JEMOHCTpALMi 7151 UCCIEAOBAHUS M3yYaeMbIX SIBICHHUI M MPOIECCOB, IMIUPUUECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX IMPUMEHEHHIA.

JlaboparopHoe o00OpydoBaHHE M YYCHMUYECKHX TMPAKTUYECKUX paboT ¢opMupyercss B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M OOECIeYMBaeTcss B pacuéTe OJHOTO0 KOMIUIEKTAa Ha JBYX OOYYaroIIUXCH.
Temaruueckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYIOBAHHS MOJIKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
UCTIOJIb30BaHUM AHAIOTOBBIX U IU(PPOBBIX MPHUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHUIA.

OCHOBHBIMU TIETISIMU H3YYEHUST (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

e (opMupoBaHHE WHTEpECa W CTPEMJICHUSI OOYUYArOMIMXCS K HAYYHOMY M3YyUSHHIO TPUPOJBI, Pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUH O HAYYHOM METOAE MO3HAaHUSA M (HOPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOILEHMSI K OKPY>KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pE3ysbTaTa M3y4eHHs] OCHOB CTPOCHHS MATEepHU H
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKY;

e (dopMupoBaHHE yMEHHH OOBSICHATH SIBICHHUS C HCIIOJIB30BAaHHEM (PHU3UYECKUX 3HAHUA M HAYIHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIH (PU3HUKH IS PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU H
TEXHOJIOTHUM.

JlocTokeHue STHX Ieneil oOecreunBaeTcsl peleHueM CIeIyoNIuIX 3aad B MPOIecce N3ydeHUs Kypca
(Gu3uKN Ha yPOBHE CPEAHEro 00IIero 00pa3oBaHMs:

e MpuoOpeTeHHe cucTeMbl 3HaHUH 00 O0ImKX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAss MEXAHUKY, MOJIEKYJIPHYIO (DU3HKY, JEKTPOJAWHAMHKY, KBAaHTOBYIO (U3UKY M 3JIEMEHTHI
acTpOopU3UKH;

e (opMupoBaHHE YMEHHI NPUMEHATh TEOPETUUECKUE 3HAHUSA JUIsl OOBSICHEHUS (PU3MUECKUX SIBICHUH B
MPUPOJIE U JJISl IPUHATUS IPAKTHUECKUX PEUICHUH B TOBCEAHEBHON KU3HU;

e OCBOEHHME CIIOCOOOB pEILICHHs PA3IMYHBIX 3aJau C SIBHO 33JaHHONW (PU3UYECKON MOJelnblo, 3a/ad,
M0/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE CO3/JaHNe (PU3NUECKON MOJIEIH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

e TOHMMaHHE (PU3MUYECKUX OCHOB U MPHHILUIOB JIEHCTBHUS TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
MIPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPENY;

e OBJIQJICHHE METOAAMHU CAaMOCTOATEIBHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3HMUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEpIIpEeTaly HH(OPMALIH, ONIpeIeIeHHs] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

e CO3JaHHUE YCJIOBUH AJI Pa3BUTUS YMEHUN IPOEKTHO-UCCIIEN0BATENIBCKON, TBOPUECKON JEATEIBHOCTH.

Ha nsyuenue ¢usuku (6a30BbIil ypoBeHb) Ha YPOBHE CpeaHEro odiero obpazoBanus otBoautcs 136
gacoB: B 10 knacce — 68 dacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



[Ipennaraemelii B nporpamme no (u3MKe mnepeueHb JabOpaTOPHBIX M MPAKTUYECKUX paboT sBISETCS
PEKOMEH/I0BaHHBIM, YYUTENb JeJlaeT BBIOOp MPOBENCHHUS JAOOPATOpPHBIX pPabOT M OMBITOB C Y4ETOM
UH/IMBUYaIbHBIX OCOOCHHOCTEH 00yJaromuXcsl.

COIAEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®u3uka — Hayka o npupoae. Hayuneie MeTOAbl TO3HAHUS OKPYKAIOLIETO MUpa. Ponb skcniepumenTa u
TEOPHH B IIPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (u3nyeckux SBICHUH H mporeccoB. Hayunsle rumores3bl. Pu3nveckue 3aKOHBI H
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Posnp 1 mMecto pusuku B (OPMHPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI MHUpA, B MPAKTUYECKOH
JESATEIIBHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnaiorossle ¥ IU(GPOBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmkeHHe. OTHOCUTEIBHOCTh MEXAaHWYECKOro JBmwkeHus. Cucrema orcyéra.
Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHaTIbHOU
TOYKH, UX MPOEKLIUU HA OCU CUCTEMBI KOOpAUHAT. CII0KEHNE NTEPEMEIICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPCHHOE NPSIMOJIMHEWHOE IBIKeHHE. ['padvku 3aBUCUMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NepEMELICHUSI MaTepUaAIbHON TOYKHA OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunelinoe aBuxkeHUe. J[BH)KEHHE MATepUaJbHONM TOYKH IO OKPYKHOCTH C IOCTOSSHHOM IIO
MOJIYJIIO CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUWHEWHas CKopocTh. Ilepwonm w wactora oOpaiieHus.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHu4ecKkne yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: CIIUIOMETP, IBIXKCHHE CHApSIIOB, LIETHBIE U
pEMEHHBIE MepeadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

W3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpanenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY NYTSIMHU, MPOMJEHHBIMH TEJIOM 3a IMOCIEAOBATENIbHbIE PABHBIC
MIPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBM)KEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYITIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcHTenbHOCTH ['amunes. [lepssiii 3akoH HeroToHa. IHEpIanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HeroToHa 17151 MaTepraibHOM TOUYKH.
Tpernii 3akoH HpIOTOHA 17151 MaTEpHAITBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenne. Bunsl TpeHus (Iokosi, cKoibxeHMsl, kaueHus). Cwia TtpeHus. Cyxoe tpeHue. Cuna TpeHUs
CKOJIbKeHUsI U cuia TpeHus nokosd. Koadduuuent tpenus. Cuna CONPOTUBICHUS MpPU JBUKEHUM Tela B
JKUJIKOCTHU WJIM Tas3e.

[ToctynarensHoe U BpalaTteabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iedo cumel. Y ciioBUs paBHOBECUS TBEPAOIO TENA.

TexHuueckue ycTpoONCTBA U IMPAKTHYECKOE IMPHUMEHEHHE: NOJALIMITHUKH, JIBH)KEHHE HCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariii.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3ydeHue ABMKEeHUs OpyCcKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT UX
nedopManuu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 8 MEXAHUKE

HNmnynsc MaTepuaabHOM TOYKH (TeNa), CUCTEMbl MaT€pPHANIbHBIX TOYEK. VIMITynbCc CUIIBI U U3MEHEHHE
UMITyJIbCa Teja. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE ABM)KEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckas s3Heprus MaTepuaabHOU TOUukd. Teopema 00 U3MEHEHUN KUHETUUECKOI SHEPTUH.

[TorenuuanpHas oSHeprus. [loTeHumanpHas dSHeprus ynpyro JaedOpPMHUPOBAHHON  MPYKUHBIL.
[loTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHUHUATIbHBbIE CUIBL. CBsI3b pabOThl HEMOTEHUHUAIbHBIX CHJI C M3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YecKrne YCTpPOWCTBA W TMPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KOMEP, MPYKWHHBINA IMHUCTOJNET,
JBUJKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHNIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C W3MEHEHHMEM MEXAaHWYECKOW HHEPrHHM Tella Ha MpuMepe
pacTsKEHUSI PE3UHOBOIO KIyTa.

Paspnen 3. MoaekyasipHast pu3nka ¥ TepMOANHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE  TTIOJIOKEHHS MOHeKyHHpHO-KI/IHeTI/I‘-IeCKOI\/’I TEOPHUHU MU HX OIIBITHOC 000CHOBaHHUE.
BpoynoBckoe nsmxenue. Auddysus. Xapakrep IBUKEHUS M B3aUMOJEHCTBHS YacTHIl BemiecTBa. Mojenu
CTPOEHHS Ta30B, XKHUJAKOCTEH M TBEPABIX TE€T M OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3TUX MOJEJEH.
Macca u pazmepsl Monekyi. KonnuectBo Bemectsa. [loctosnHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUECKON TEOPUM MJEAIBHOIO
raza. AOcoJtoTHas TemrepaTypa Kak Mepa cpelHeld KHHETHYECKOW IHEprHH TEIUIOBOTIO JBH)KEHUS YaCTHUI
raza. lllxama temmepatyp KenbBuna. I'a30Bble 3akoHbl. YpaBHeHue MeHaeneeBa—Knaneiipona. 3akoH



Hanbrona. M3omporiecchl B WAEaTbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHUYecKue yCTpouCTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOLINE JAUCKPETHOE CTPOCHHE BellecTBa, (oTorpadmu MOJIEKYNT OpraHMYECKUX
COCTUHEHUN.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOCHCTBHUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COoCya.

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

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3yxa B KIACCHON KOMHATe HAa OCHOBE M3MEpPEHUN 00bEMa KOMHATHI, 1aBIICHUS
U TEMIIEpaTyphl BO3AyXa B HEN.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMoanHaMuyeckasi cucreMa. BHyTpeHHSS SHEpPrus TEPMOAMHAMHYECKON CHUCTEMBI M CIIOCOOBI €&
n3MeHeHus. KomuuectBo TemioTsl U pabota. BHyTpeHHsS 3HEpPrus 0JHOATOMHOIO MJI€albHOIrO rasza. Bumbl
TEIJIONEpelayi: TEIUIONPOBOJHOCTh, KOHBEKLMS, M3JIydyeHUE. YJAellbHas TEIIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTel npu Temionepeaaye.

[Tonstue 06 ammabatHom mporecce. [lepBbiif 3akoH TepMoanHaMUKH. [IpuMeHeHHe MepBOro 3aKoHa
TEPMOJIMHAMHKH K n3omnporeccam. I'paduueckas nHTEpripeTanus padboTsl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TemoBble MamuHbl. [IpuHIUIEl 1eHCTBUS TEIIOBBIX MamiuH. [IpeoOpa3oBaHus 3HEPTUU B TEIIOBBIX
mammHax. Koadduuument nonesnoro aedictBus temoBoi Mamuubl. [{ukn Kapuo u ero koadduumeHt
MIOJIE3HOTO ACUCTBHS. DKOJIOTHYECKHE TPOOIEMBI TETUIOIHEPT € THKH.

TexHUYECKHE YCTPOHUCTBA U MPAKTHUECKOE MPUMEHEHHUE: JBUraTeNlb BHYTPEHHETO CropaHus, ObITOBOI
XOJIOIMIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPIrUM Tejla MPH COBEPUICHHH PAaOOTHI: BBUIET MPOOKU W3 OYTBUIKU MOJ
JIefCTBUEM CKAaTOTo BO3/lyXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOAEMOHCTpALINs).

N3meHenne BHyTpEeHHEH SHEpruu (TEMIEpaTyphl) Tea Mpyu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHET0 CTOPaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHONU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovt

[Tapoo6pa3oBanue u koHAeHcanus. Mcnapenue u kunenue. AOCOTIOTHASE U OTHOCUTEIbHAS BIAXKHOCTh
BO3ayxa. HacelmenHslil nap. YaenpHas Teriora napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpbl KUMEHUS OT
JTaBJICHMUSL.

Teépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHM30TPONMS CBOWCTB KpucTayuioB. JKunkue
kpuctayibl. CoBpeMeHHble Marepuanbl. [lnaBneHune u Kpuctainuzanus. Y7elbHas TeIIoTa IUIaBJIEHUS.
Cybnumarusi.

YpaBHEHHE TEIUIOBOTO OallaHca.

TexHUueckue ycTpoiicTBa M IMPAKTUYECKOE IPHUMEHEHHUE: TUIPOMETP MU IICUXPOMETP, KaTOPUMETD,
TEXHOJIOTHH MOJTYYE€HHS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmronenre HarpeBaHus ¥ IJIABJICHHS KPUCTALUTUIECKOTO BEIECTRA.

JleMOHCTpanust KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.



Paznen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzauust Tell. OJeKkTpuueckui 3apsan. /[IBa Buga snextpuueckux 3apsanos. I[IpoBonHukw,
JUAJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictBue 3apsigoB. 3akoH Kymona. TodeyHBIN 37EKTpUYECKUN 3apsif. DIEKTPUUYECKOE IOJIE.
Hampsoxk€énHocTs  3nexkTpudeckoro mnons. [lpuHuun cynepnosuuuy  3JeKTpudyeckux nojed. Jlunum
HANPsUKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun asnekrpocratudyeckoro mousd. Ilorenuuman. Pasnocts mnorteninuanon. [IpoBogHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J(ManeKTpuuecKas NpOHULAEMOCTb.

OnektpoéMkocTb. KoHzmeHcaTtop. DNeKTPOEMKOCTh IJIIOCKOTO KOHJEHCATOpa. DHEpPrusi 3apsiKEHHOTO
KOH/JIEHCATOopa.

TexHuueckue  yCTpOMCTBAa W IPAKTUYECKOE  IPUMEHEHHE:  JJIEKTPOCKON,  JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KOHAEHCATOp, KOMHMPOBAJIBHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

VY CTpoHCTBO U IPUHIMUIT ACUCTBUS AIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T10JI€ 3apSHKEHHBIX TEL.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM HOJIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

JIMdIeKTPUKY B AJIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOLIAAM IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUUECKONU MTPOHHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBaHUS AJIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia ToKa.
ITocTosHHBIN TOK.

Hanpsixenue. 3akon Oma 151 ydacTka [enu.

DONEeKTpUYECKoe CONPOTUBICHHE. YJAEIbHOE CONpOTHUBIEHHWE BemecTBa. llocienoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOHUKOB.

Pa6ota anexktpudeckoro Toka. 3akoH Jxoymns—JIena. MoOmHOCTD 37EKTPUIECKOTO TOKa.

DNEKTPOABUKYIAasA CUJa U BHYTPEHHEE COINPOTHBICHHE MCTOYHMKA TOKA. 3akoH Oma Juisl MOJTHOU
(3aMKHYTOM) nekTpruueckoi nenu. Koporkoe 3aMbIkaHue.

OJNIEKTpPOHHAs MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh COINPOTUBIIEHUS METAUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DNIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpUMEcCHas MPOBOAUMOCTH MOJYNpoBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHIUKOBBIE TPUOOPHI.

DONEeKTpUYECKU TOK B PAacTBOpax W pacllaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS TUCCOLUAIUS.
DNEKTPOIU3.

DIIEKTpHYECKUH TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, UICTOUHUKHI
TOKa, JJIEKTpPOHArpeBaTelbHbIe MPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS,
BaKyyMHBIH MO, TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN TUO, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapPsHKEHUS.

3aBUCUMOCTh COTPOTHBIICHUS ITWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TUIONIAJIA TTOMIEPEYHOTO
CEUYEeHMS U MaTepuaa.

CMmeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOoABMKYIIEH Cuiibl. KOpOTKOe 3aMblKaHHE TajdbBaHUYECKOIO AJIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.



3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# paspsig ¥ IPOBOAMMOCTb BO3AYyXa.

ORHOCTOPOHHSISI IPOBOUMOCTb TUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3yueHne cMEIaHHOIO COEAIMHEHHs PE3UCTOPOB.

W3mepenue 31eKTpOIBMKYILEH CHUIIbl HCTOYHUKA TOKA U €T0 BHYTPEHHET0 CONPOTHUBIICHHS.

HabGnronenue anexrpoinusa.

MesknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM COJEpKATEIbHbBIX
MEKITPEIMETHBIX CBsI3€H ¢ KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nowsamusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJICHHE,
Hay4yHbId (akT, THUMOTe3a, (Qu3MYeckas BEIWYMHA, 3aKOH, TEOopus, HAOIOJEeHNE, OKCIECPUMEHT,
MOJICJIUPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHne CUCTEMbl ypaBHEHUH, JIMHeHas QyHKIMs, nmapadoia, runepoona, ux rpaduku
U CBOICTBAa, TPUTOHOMETPUYECKUE (DYHKIMHU: CHUHYC, KOCHUHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUHN HA OCH KOOPMHAT, CJIOKEHHUE BEKTOPOB.

buonoeusn: Mexanndeckoe ABWKEHHE B JKMBOM mpupoze, Iuddy3us, OCMOC, TEIUIOOOMEH >KUBBIX
OpPraHu3MOB (BUIBI TEIUIONEPEAaYH, TETNIOBOE PABHOBECHUE), DIIEKTPUUYECKHE SBJICHHUS B )KUBOH MPHPO/IE.

Xumus: TMCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSpHas
Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TeJ, KHJIKOCTEH W Ta30B, JJIEKTPUUYECKHE CBOWCTBA METAJIOB,
JIEKTPOIUTUYECKAs JUCCOLMALUS, FaJIbBAHUKA.

leoepaghus: BIaxKHOCTH BO31lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonocus: npeodbpazoBaHUe JBUKEHUH C HCIIOJIb30BAaHUEM MEXaHM3MOB, YY4ET TPEHUS B TEXHHKE,
HO/IIMITHIKY, HCIIOJIb30BaHHE 3aKOHA COXpPAHEHHs HMMITYyJbCa B TEXHUKE (pakera, BOJOMET W JApYTHE),
JIBUTaTellb BHYTPEHHErO CropaHus, rnapoBas TypOuHa, OBITOBOM XOJOAMIBHMK, KOHIUIHMOHEP, TEXHOJIOTUU
NOJYyYCHUs] COBPEMEHHBIX MaTepUAJIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, W HAHOTEXHOJOTHH,
JIEKTpOCTaTUYeCKass  3allluTa,  3a3eMJICHHE  3JIEKTpOIpHOOpOB,  KCEPOKC,  CTPYHWHBIM  NpHUHTED,
AIIEKTPOHArpeBaTEIbHbBIE TPUOOPHI, JTEKTPOOCBETUTEIBHBIE TPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoMacHUMHAA UHOYKUUS

[TocrossHHbIE MarHuThl. B3anMoAECTBHE TMOCTOSHHBIX MAarHUuTOB. MarautHoe mnosie. Bekrop
MarHMTHOM MHAYKUMU. [[pyHIMI cyneprno3unnyn MarHUTHBIX Nojel. JInnun MarautHoi maaykunu. Kaptuna
JVMHUM MarHUTHOM MHAYKLWHU TOJISl IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje INPOBOAHMKA C TOKOM. KapTWHa nMHMI MHAYKIMM MarHUTHOTO TOJS JUIMHHOTO
OpsIMOrO TMPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO TPOBOJHHUKA, KaTyIIKH C TOokKoM. OmbIT Opcrena.
B3aumoneiicTBue NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna JlopeHua, €€ MoAyiab M HampaBieHHE. JIBM)KEHHE 3apsOKEHHOM YacTUIBI B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl JlopeHniia.

SIBneHME 2IEKTPOMAarHUTHOM MHAYKUMHU. [IOTOK BEKkTOpa MarHMTHOM MHAYKLUHH. DJIEKTPOJABHXKYIIas
cuJa UHAYKIMH. 3aKOH 3JI€KTPOMarHuTHON MHAyKunn Papanes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOABMKYIIAs CUJIa MHIAYKIUH B IPOBOJHHUKE, JBMKYILIEMCS
IIOCTYIIATEJIbHO B OJTHOPOJTHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBIEHNE CAMOVMHIYKIIMH. DJIEKTPOABIKYILAs CHJIA CAMOUHYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpolWcTBa M INPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE MAarHUTHI, AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTULl, UHAYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AIEKTPOJABHKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOI'O MTOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.
UccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUS

KonebarenbHas cucrema. CBoOOIHBIE MexaHHUecKue kojebanus. ["Tapmonnyeckue konedbanus. Ilepuon,
4yacToTa, aMIUIMTyAa U (a3a konedanuid. IlpyxuHHbII MasTHUK. MareMaTudyeckuil MasTHUK. YpaBHEHUE
rapMoHU4ecKux kosaebanuil. [IpeBpaienyne s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbuplii koHTYp. CBOOOIHBIC SJIEKTPOMArHUTHBIE KOJEOaHHS B HJCATLHOM KOJEOaTEIbHOM
KOHType. AHalOrusg MeXJIy MEXaHHYEeCKHMHU M 3JEKTPOMarHUTHbIMU KojieOanusimu. Popmyna TomcoHa.
3aKOH COXpaHEHUs PHEPTUH B UICATHHOM K0JeOaTeIbHOM KOHTYpE.

[IpencraBiaenue o 3aTyxarolux KoseOaHMAX. BbIHYyXIeHHBbIE MexaHMuYeckue KosebaHus. Pe3oHaHc.
BrIHYXIeHHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHUSI.

ITepemenHbIi ToK. CUHYCOMIANbHBIN IEPEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYHOE
U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUSL.

Tpancdopmarop. IlpousBoacTBo, nepeaaya U NOTpeOICHUE AIEKTPUUECKON SHEPIHU. DKOJIOTMUYECKHE
PUCKH TIPU IMPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa HCHOIb30BaHUS DJEKTPOIHEPIUU B TOBCEIHEBHOU
KU3HU.

TexHudyeckue yCTpPOWCTBA M IPAKTHYECKOE NPUMEHEHHWE: DJIEKTPUYECKHH 3BOHOK, TE€HEpaTop
NIEPEMEHHOTI0 TOKA, JIMHUU JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTeaIbHON cCUCTEMBI (ITPYKUHHBIA WJIM MaTeMaTUYECKUI MasTHUK).

HabGmronenue 3aryxarommx KojgeOaHuid.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJEOaHUI.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuunorpaMmsl  (3aBUCUMOCTH CHUJIBI TOKa M HANpPsDKEHHS OT BPEMEHH) JUISl AJIEKTPOMAarHUTHBIX
KoJIeOaHuH.

Pe3onanc npu nociaen0BaTeIbHOM COETMHEHUH PE3UCTOPA, KaTYIIKH WHIYKTUBHOCTH U KOHJEHCATOpa.

Mopnens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH IEPHOJAA MalbIX KojeOaHWH rpy3a Ha HUTH OT JJUHBI HUTH M MAacChl
rpysa.

HccnenoBanue NEpeMEHHOr0 TOKa B LIENHU U3 MOCIEI0BATENBHO COEAMHEHHBIX KOHAEHCATOPa, KAaTYIIKH
U PE3NUCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanndeckue BOJIHBI, yCIOBUs pacnpoctpaneHus. [lepuon. CKOpoCTh pacnpoCTpaHEHUs W JJIMHA
BOJIHBL. [lonepeunblie U Mpo1ofbHbIE BOJIHBI. MHTephepeHus u qudpakiius MEXaHUYECKHX BOJIH.

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



DNEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JYyYEHHUs SJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BekTOpoB E, B, V B anexkrpomarautHOl BojHE. (CBOMCTBA  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHE,
nperoMIIeHUE, Mosipu3anus, qudpakiws, uarepdeperius. CKOPOCTh EKTPOMATHUTHBIX BOJH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguoCBsA3M U TeneBuaeHus. Paanonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JTUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paIuonpuéMHUK, TeIeBU30p, aHTeHHa, Tejaedon, CBYU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeaoMIICHHUs] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHnny 1 1udpakiug MEXaHHYECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGmronenne cBsi3u rpPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHMIA.

HccnenoBanue CBOWCTB — 3JEKTPOMArHUTHBIX BOJH:  OTpPaKEHUE, MPEIOMIICHUE, MOJIsSpU3aLus,
nudpakuus, tHTEpdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamosimHEHOE pacpoCTpaHEHHE CBETA B OJHOPOJIHOU cpene. Jlyu cera.
ToueyHblil ICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHNH B TUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIICHHUS cBeTa. AOCOMIOTHBIM Moka3aTenb mpenomiieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi oJHOro BHyTPEHHET0 OTPayKEHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobuparomue 1 paccemBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas CUIIa
ToHKOM nuH3BL. [locTpoeHne n300pakeHUil B coOMparomUX MU pacceuBarolmux juH3ax. dopmyna TOHKOU
JIVH3BI. Y BeNUUeHNE, JaBaeMoe JTHH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wuatepdepenmnus cBera. KorepeHTHbIE HCTOYHUKH. YCIOBHUS HAOIIOACHUS
MaKCHUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

HMudpaxus csera. JudpakunonHas pemeérka. YcioBue HaOMIOAEHMS TJIABHBIX MAaKCHUMYMOB IpH
NaJICHU MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHUYeCKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHWE: OUYKH, Jyma, ¢oToanmnapar, MpOeKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, AUPPaKIIMOHHAS pElIETKa, MOJISIPOUI.

Llemoncmpayuu

[TpstmonuHetHOE paclipocTpaHeHHe, OTpakeHUE U nperoMieHue ceerta. OnTuueckue npruOopsl.

[TostHOE BHYTpEHHEE OTpakeHHe. MoJenb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Habmronenue qucniepcuu certa.

[TosryueHune ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue cekTpa ¢ TOMOIIbIO TH(PPAKIHOHHON PEIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH



I'paHuubl  NPUMEHMMOCTH  KJIACCUYECKOM  MexaHukW. IlocTynaTel  cnenuanbHOM — TEOpUH
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BaKyyMe, INPUHLUI OTHOCHTEIBHOCTH
OWHIITENHA.

OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILEHUE JIUTHBI.

OHeprus U UMIYJbC PEISATUBUCTCKON YaCTHILIBI.

CBs13b MacChl € SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULBI. DHEPIUs MOKOS.

Pa3znen 7. KBantoBas pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®otonbl. Popmyna [Inanka cBsi3u 3HEepruu PoToOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.
OtkpeiTne u wucciaenaoanue Qororddexra. OmbiTel A. . CroneroBa. 3akoHbl (oTodddekTa.
VYpaBuenue Diinmreiina i poroaddexra. «Kpacnas rpanuna» Gororddexra.
JaBnerune cBera. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue ycTpoicTBa M MpaKTUUYECKOe NpuMeHeHHe: (OoTodneMeHT, (OTOAATYUK, COJHEYHAs
OaTapest, CBETOJIUO/I.
Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactuil. [Inanerapuas Mojens aroma.
[Toctynarer bopa. U3nydyenue u nornomieHue (GOTOHOB MPH MEPEX0JIe aToMa C OJHOTO YPOBHSI YHEPTUU HA
npyroit. Buasl ciektpoB. CriekTp ypoBHEW SHEpriUH aToMa BOJ0OpO/a.
BousinoBeie cBolicTBa yactuu. Bosubl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Ayanu3M.
CroHTaHHOE U BBIHYXKJICHHOE U3ITyueHHE.
TexHu4ecKknue yCTpoucCTBa U MPAKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHbIN aHaau3 (CIEKTPOCKOM), JIa3ep,
KBAHTOBBII KOMITBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHeRvaTbIX CeKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
Hab6mronenue muHeRyaToro crexkTpa.
Tema 3. Amomnoe sA0po
OKCTIIEpUMEHTBI, JIOKA3bIBAIOIINE CIIOKHOCTh CTPOCHUs siapa. OTKPBITHE PaJHOaKTUBHOCTH. OMBITHI
Pezepdopna mo ompeneneHuio coctaBa paguoakTUBHOrO wu3inydeHus. CBoiicTBa anbda-, Oera-, ramma-
U3ITydeHus. BimsHre painoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpbiTHEe mpoToHa U HeWTpoHa. Hyknonuas mopens snpa ['eiizenOepra—VBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnaa.  DJEKTPOHHBIM M TMO3UTPOHHBIA  Oera-pacman. ['amma-usznydenue.  3aKkoH
PaAMOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

S nepusle peaknnu. [lenenue u CUHTE3 SAED.

SAnepubiii peakrop. Tepmosnepublii cunte3. I[Ipobirembl W TNEpPCEKTUBBI SAEPHON HSHEPTETHKH.
DKOJIOTMYECKUE aCIEKTHI AEPHONU SHEPTETHKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS M PETUCTPAIH 3JIEMEHTAPHBIX YaCTHUI.

dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHu4eckue ycTpONCTBa M IPAKTHYECKOE IPUMEHEHHE: JT03UMETp, KaMmepa BuibCoHa, sAnepHBII
peakTop, aToMHast 6omba.

Jlemoncmpayuu



CyéTunK MOHU3UPYIOIIUX YaCTHUII.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3znea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Ortanbl pa3BUTHA acTpoHOMHUHU. [TpuKinanHOe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connine. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3JbI, MX OCHOBHBIC
XapaKTepUCTUKU. /lnarpaMma «CreKTpaibHbI KJI1acC — CBETUMOCTBY. 3BE3/bI [JIaBHOW MOCIIEI0BATEIILHOCTH.
3aBHCHUMOCTb «Macca — CBETUMOCTb» IS 3BE3] ITIaBHOM I0CIIEN0BATEIBHOCTH. BHYTpeHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUN U ABoroLMK CoNHLA U 3BE3/1. DTanbl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama [Manaktuka. [lonoxenue n aukenne CoisHia B ['anaktuke. TUnbl rajlakTuk.
Pannoranaktuku 1 kBazapbl. UEpHbIE ABIPHI B sIpax TAAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akoH Xa0O6ma. Pazberanme ramaktuk. Teopus bosnbimoro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

HabGmtonennss HEBOOPYXEHHBIM TIJIa30M C HCIHOJB30BAHUEM KOMIBIOTEPHBIX IPUJIOKEHUN  JUIs
OIpe/IeNIEHUs] IOJIOKEHUsST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qusi CeBepHOro
HOJIyLIApUsl U IpKUE 3BE3/BI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMUU B SKOHOMMYECKOH, TEXHOJIOIMUYECKON, COLMAIbHOW U 3TUYECKOH cdepax
NeSITeTIbHOCTH YEJIOBEKA, POJIb M MECTO (PM3UKH M aCTPOHOMHUHU B COBPEMEHHON HAYYHOH KapTUHE MUPA, POJIb
¢u3nueckoil Teopun B (POPMUPOBAHUM TPEICTaBICHUM O (PU3MUECKONW KapTHHE MHpa, MECTO (U3NYECKOMH
KapTUHBI MUpPa B O0IIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUNA O IPUPO/IE.

MexnpeaMeTHbie CBS3H

N3yuenune kypca ¢usnku 6a3oBoro ypoBHs B 11 kiacce OCymIeCTBIAETCS ¢ YYETOM COJEPKATEIbHBIX
MEXITPEIMETHBIX CBsI3€l ¢ KypcaMl MaTeMaTUKU, OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsamus, CBS3aHHbIE C W3YYEHHMEM METO/JOB HAay4yHOI'O IIO3HAHUS: SBICHHE,
Hay4HbIM (akT, rumoresa, Qu3MYecKkas BEJIMYMHA, 3aKOH, TEOpHs, HaOJI0JIEHHe, OSKCIEPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpPAaBHEHWH, TPUTOHOMETpUYECKHE (QYHKLIUU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HUX MPOEKIUH Ha OCH
KOOpJIMHAT, CIIO)KEHHE BEKTOPOB, IPOU3BOAHBIE 3JEMEHTApHBIX  (DYHKIMH, MNpHU3HAKU MOJ00US
TPEYroJIbHUKOB, ONIPE/IeTICHHE IIIOLIAAN IUIOCKUX GUryp u o0bEma Ted.

buonoeus: snekTpuueckue SBIEHUS B KUBOU MpHUpoJE, KojeOaTeabHble JABMKEHHS B J)KUBOM MPUPOJE,
ONTUYECKHUE SIBJICHUS B )KUBOM MPUPOJE, NEHCTBUE paAHallui Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eoepaghus: marHuTHBIE MONIOCAa 3eMIIM, 3aJIeKM MarHUTHBIX pya, (GOTOCHEMKA 36MHOM MOBEPXHOCTH,
IIPEICKA3aHNE 3EMIIETPSICEHUI.

Texunonoecus: MMHAM ~ DJEKTpOIlEpenad, TEHEpaTop  MEPEMEHHOrO0  TOKA,  JJIEKTPOABUIATEINb,
UMHAYKIIMOHHAs TeYb, pajap, paaiuonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neub, npoeKIMOHHBIH
amrmapar, BOJIOKOHHAs ONITHKa, COJTHeYHast aTtapes..

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA NNPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA



OcBoenne yueOHoro mpeamera «®dusuka» Ha YpoBHE cpeaHero oomiero oOpasoBanusi (0a30BbIN
YPOBEHb) JIOJDKHO OOECIICUUTh IOCTHIKEHHE CIICAYIONIMX JMYHOCTHBIX, METANPEAMETHBIX M HPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabpTaThl OCBOEHUs yueOHOro npenMera «®dusnka» JOIKHBI OTpakaTb TOTOBHOCTb U
CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBATbCS C(OPMUPOBAHHOW BHYTPEHHEW MO3ULMENH JIMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOro OOIIEeCTBa, pacIIMpeHHe JKU3HEHHOI'O OIbITa M OIbITA
JESTENIbHOCTH B MPOLIECCE PEATU3aLMN OCHOBHBIX HAIIPAaBJIEHUIN BOCIIUTATEILHOM AEATEIbHOCTH, B TOM UUCIIE
B YaCTH:

1) rpaKIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKON MO3MLMU 00y4Yarolerocs Kak akTMBHOI'O M OTBETCTBEHHOI'O 4JIEHA
pOCCHICKOro 00IIECTBa;

HPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpECaxX I'PakJaHCKOIro oOILIecTBa, y4acTBOBATh B
CaMOYIpaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aMMOJEHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTAMHU B COOTBETCTBHU C UX (QYHKLUUAMHU HU
Ha3HAYEeHHEM;

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEIILHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IrpaX1IaHCKON UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JTOCTHKEHUSAM POCCUMCKUX YUEHBIX B 00J1aCTH
(GU3UKU ¥ TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlLlMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HpPaBCTBEHHbIC HOPMBI U LIEGHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyILIETro;

4)3¢TeTHYeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY Hay4YHOTO TBOPUECTBA, MPUCYILEro (GU3NUECKOI
HayKe;

5) Tpy10BOT0 BOCIIMTAHMSA:

MHTEpEC K Pa3Nu4HbIM chepaM npodeccHoHaIbHON eI TENbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOI1
U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylieil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE
KHU3HEHHBIE TUIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JacTU (PU3UKU HA MPOTSKEHUU
BCEH JKH3HHU;

6) 3K0JIOrM4€eCKOr0 BOCITUTAHUS S

c(OPMHPOBAHHOCTb HKOJOTHUECKOW KYJIbTYphl, OCO3HaHME TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX
npo0Jem;

IUIAHUPOBAaHUE M OCYILECTBICHHE JEHCTBUN B OKpPYKAIOLIEH Cpele Ha OCHOBE 3HAHUA LeJlel
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHHe ONbITa JEATENbHOCTH SKOJIOITMYECKON HAIPaBJIEHHOCTH Ha OCHOBE UMEIOIUXCS 3HAaHUH 110
¢busuke;

7) HIEHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pPa3BUTH
¢u3nUecKoil HayKu;

OCO3HAHME IIEHHOCTH HAay4YHOM JeSTeNIbHOCTH, TOTOBHOCTh B IIpoliecce HU3Y4YeHHsS] (U3UKHU
OCYIIIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHINBUYaIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI



Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1elCTBUS
BbazoBble Jjoruueckne aeiicTBUA:

CaMOCTOSITENILHO (JOPMYITUPOBATEH U AKTyaTHU3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONpEACIIATh LENU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pazpabaTeiBaTh IUIaH pEHICHUS MPoOJeMbl C YyYE€TOM aHallM3a HUMEIOIIUXCS MAaTepUabHBIX |
HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLICHUBATH PUCKHU
MOCJICACTBHUI I€ATCIbHOCTH;

KOOPJMHHUPOBATh M BBIMOJIHATH PabOTy B YCIOBUSX PEATLHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciienoBare/ibcKue 1eiCTBUSA.

BJIAJICTh HAYYHOH TEPMHHOJIOTUEH, KIIFOUEBBIMU IMOHATUSIMH M METOJIaMU (PU3UIECKON HAYKH;

BJIQJICTh HaBBIKAMH YYE€OHO-HCCIICIOBATEILCKOM M TPOCKTHOM MACSATEIBHOCTH B 00JacTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIFHOMY IIOMCKY METOJIOB pEIICHHS 331a4 (U3HIECKOTO
coepKaHus, IPUMEHEHUIO Pa3IMYHbIX METOJA0B MO3HAHUS;

BIIAJICTh BUAAMH JICATEILHOCTH 10 MOJIYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIlUU, TPEOOPa30BaAHUIO
U IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX CUTYAIHsIX, B TOM YHCJIE MPU CO3/aHUU Y4EOHBIX MPOEKTOB B 00JIACTH
buznky;

BBISIBJISATh [IPUYMHHO-CIICICTBEHHBIE CBA3M W aKTyaJlM3UpOBaTh 3a/adyy, BbIJBUraTh THIOTE3y €€
pelieHus, HaXOAUTh APTYMEHTHI ISl IOKA3aTeJIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU
pelIeHHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE€ PpEIICHUA 3aJaud pe3yibTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBCHHBIE 3a/1a4U B 00Pa30BaTEIHHON ACSITEILHOCTH, B TOM YHCJIE IPU
U3YYEHUU (HU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh TPHUOOPETEHHBIN OMBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

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

Pabora ¢ nnpopmanmeii:

BJIAJICTh HABBIKAMH TOJyYeHHS WHOpMAIUU (PU3UIECKOTO COACPIKAHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBJISATh TIOHMCK, aHajiW3, CHCTEMAaTH3allul0 M HHTEpHpeTanuio uHPOopMaIluu
pa3IUYHBIX BUIOB U (POPM IIpeICTaBIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIB30BaTh CpeACcTBAa HMHGOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OpPTaHU3aI[MOHHBIX 33/1a4 C COOIIOJCHHEM TpeOOBaHUN APrOHOMUKH,
TEXHUKH OE€301aCHOCTH, TUTHUEHBI, PECypCOCOEpEeKEHUs, TPABOBBIX W ITHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM O€3011aCHOCTH;

CO371aBaTh TEKCThl (DU3UYECKOTO COACpkKAHUS B pPa3NUYHBIX ¢dopmarax ¢ yd€TOM Ha3HAYEHUS
uH(pOpPMAIIMHU U 1IETIEBON ayAUTOPUHU, BEIOUpas ONTUMANBbHYIO ()OpMY MPEACTABICHUS U BU3YATU3AIIUH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYILECTBIIATH OOIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallMi U CMSATYaTh KOH(QIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHMMATh U UCTOIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKy U METOJbl COBMECTHBIX JECUCTBHH ¢ yu€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KQKI0r0 WICHA KOJIJICKTUBA;



NPUHUMATH IIEJTM COBMECTHOM NEsITeIbHOCTH, OPraHU30BHIBATh M KOOPAWHHUPOBATH JACHCTBHS MO €€
JOCTHDKEHUIO: COCTABJIATH IJIAH JCHCTBHIA, PACIPEENIATh POJIH C YIYETOM MHEHHH YYaCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaXKIOTO Yy4YaCTHHKA KOMaHIbl B OOIIMI pe3ylbTaTr o
pa3paboTaHHBIM KPUTEPUSIM;

npejiarath HOBBIE MPOCKTHI, OIICHUBATh WJCU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOU
3HAYMMOCTH;

OCYILECTBIISATh TIO3UTUBHOE CTPATETHUECKOE TMOBEICHHE B PA3JIMYHBIX CHUTYalUsAX, MPOSBISTH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHble YHHBepPcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranmusanms:

CaMOCTOSITEJIbHO OCYILIECTBIATh MO3HABATENBHYIO JESITEIbHOCTh B 00JACTH (PU3MKU U aCTPOHOMHH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33/1aUH;

CaMOCTOSITEJIBHO COCTAaBIIAThH IIIAH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX 3aJ]1a4, IUIAH BBIIOJHCHUS
NPaKTUYECKOH paboTHI C yYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NPEAIOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmUpsATh paMKHU y4eOHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHMI;

JieNlaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIAULIUU B 006JaCTU (UMK, TOCTOSTHHO MOBBILIATH
CBOI1 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJICKT:

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;

BJIAJICTh HABBIKAMH II03HABATENBHOM peQIEeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBHHA U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3Y/IbTATOB U OCHOBAHMIA,

MCIIOJIb30BaTh NPUEMBI pe(IeKCUH JIJIs OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporuecce nocTukeHHs] JTMUHOCTHBIX PE3Y/IbTaTOB OCBOEHMS MPOrpaMMbl MO (U3MKE Ui YpPOBHS
cpeaHero ooOmero o0pa3oBaHUS y OOYYaOLIUMXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIA HMHTEIUIEKT,
npenoararoui ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUIEThH
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON AMOITMOHAILHON c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPHUHMMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJIEHNE, CIOCOOHOCTh AAANTUPOBATHCS K SMOIMOHAIbHBIM HW3MEHEHUSM M MPOSBIATH T'MOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTpEHHEHl MOTHBAalLlM{, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHMIO LEIU M YCIeXy, ONTHMH3M,
VMHUIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEM;

AMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YYUTHIBATh €ro
IPY OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTpAaMBaTh OTHOIICHUS C APYTUMHU JIOAbMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOH(QIUKTEI.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTb
c(OpMUPOBAHHOCTh Y O0YUaIOLIUXCSI YMEHUI:



JEMOHCTPUPOBATh Ha MPUMEPax poJib U MecTO (HU3UKU B (HOPMUPOBAHMM COBPEMEHHON HAaydHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJOTUM, B MPAKTUUECKOMN AEATEIbHOCTH JIFOAEH;

YUYUTHIBATh TPAaHUIBl TNPUMEHEHUS W3YYEHHBIX (U3MYECKHX MOJENe: MaTepuaibHas TOYKa,
UHepIHalbHas cUcTeMa OTcu€Ta, aOCONIOTHO TBEPAOE TEJIO, MICANbHBIM a3, MOJEIN CTPOEHHs TIa30B,
KHUJIKOCTEH U TBEPMBIX TEJ, TOUCUHBINA IEKTPUUESCKHUH 3apsi IPU pelIeHnH GU3UIECKUX 3a]1a4;

pacrio3HaBaTh (U3UYECKUE SIBIEHUA (IIPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHUS BEIIECTBAa U DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBMXKEHHME, CBOOOJHOE IaJeHHe Tel, MABMIKEHHE I10 OKPYXHOCTH,
UHEpIHs, B3aUMOACUCTBHE Tel, TU(Qy3us, OPOYHOBCKOE ABIKEHHE, CTPOCHUE KHUIKOCTEH M TBEPABIX T,
U3MEHeHHe 00bEMa Tell NMPH HarpeBaHuu (OXJIAXEHHM), TEIUIOBOE paBHOBECHE, MCIIApPEHUE, KOHJEHCaLus,
IUIaBJIEHUE, KPUCTALIN3allMsl, KUIIEHNE, BIa)KHOCTh BO3/1yXa, [IOBBIIICHNE JaBJICHUs ra3a Py €ro HarpeBaHUU
B 3aKpPBITOM COCYZE, CBSA3b MEXIY IlapaMeTpaMH COCTOSHUS raza B H30IpOLEccax, JJIEKTpHU3alMs Tell,
B3aUMOJICHCTBUE 3apsI0B;

ONUCBHIBATh MEXAHWYECKOE [JBI)KEHUE, HCIONb3ys (U3MUYECKHE BEJIWYMHBI: KOOpAWHATA, IYyTb,
IepeMELIEHNE, CKOPOCTh, YCKOpPEHME, Macca Tejla, CHUJla, HMIIYJIbC Tejla, KUHETHYeCKas >SHEpIusd,
NOTEHIMAJIbHAs SHEPIus, MeXaHWdeckas padoTa, MEXaHHWYeCKas MOLIHOCTb, NPH OMNHUCAHUM IPABUIBHO
TPaKTOBaTh (PM3UYECKUIN CMBICI HCIIOJIb3YEMbIX BEMYMH, UX 0003HAYECHUS U €MHULIBI, HAXOAUTH (DOPMYIIBI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BETMUYMHAMU;

OINKCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIJIOBBIC SIBJICHHUS, MCIONB3YS (DU3HUYECKHE
BEJIMYMHBI: 1aBIICHUE ra3a, TEMIEpaTypa, CPEAHsISI KHHETUYECKAs SHEPTUs XaOTUYECKOTO IBUKEHHS MOJIEKYI,
CpEIHEKBaJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHSs OJHeprusi, padbora rasa,
KO3(QULIMEHT NOJEe3HOro JeHCTBUSA TEIUIOBOTO JBMraTess; IpU OINUCAaHUM [PaBWIBHO TPaKTOBATh
(U3NYECKUH CMBICT HCIOJIB3YEMBIX BEIMYMH, HMX O0003HAUYEHUS W EIWHUIBI, HaXOIUTh (POPMYIIHI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTUMU BEITUUHHAM;

ONMCHIBATh HM3YUYCHHBIE 3JIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUECKHE SIBICHUS (IIPOLECCHI),
UCNONB3Yysl (PU3MYECKHE BEIUYMHBL: SJICKTPUYECKUN 3apsijl, 3JIEKTPUUECKOE I0Jie, HamnpsKEHHOCTh IO,
NOTEHIMAJ, PAa3HOCTh TIOTCHIMAIOB; TPH OMHCAHUH NPABWIBHO TPAKTOBaTh (U3WYECKUHA CMBICTT
UCNOJIb3YeMbIX BEIUYMH, MX OO0O3HAueHWs M €JUHMIbI, YKa3bIBaTb (OPMYIIbI, CBA3BIBAIOLIME JaHHYIO
(u3NYECKYIO0 BEJIMYMHY C IPYTUMU BEINYUHAMM;

aHaAJIM3UPOBaTh (PU3MUECKUE NTPOLIECCHI U SBJICHUS, UCIOIb3Yys (PU3NYECKHE 3aKOHBI U IPUHIIMIIBL: 3aKOH
BcemupHoro Tsarorenus, |, Il u Il 3akonsr HbroToHa, 3aKOH coXpaHEHHs] MEXaHWYECKOW SHEpruu, 3aKOH
COXPaHEHHsT HUMITYJbCa, NPUHLMII CYNEPHO3ULIMHM CWJI, TNPUHLIUI PABHONPABHS WHEPLUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHHUS BEIEeCTBA, a30Bbl€ 3aKOHBI, CBSA3b CpeIHEN
KUHETHYECKOW HHEPIUU TEMJIOBOIO JIBWXKEHHMS MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypol, MepBBbIA 3aKOH
TEPMOJMHAMHKY, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsiia, 3akoH Kyrnona, mpu 3ToM pas3nuuaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4YecKoe BBIpaKEHHE W YCIOBUS (TpaHULlbl, 00JacTH)
PUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLUIBI JEHCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3nuyarb
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBINOJIHATH AKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (DU3MUYECKUX SBJICHUN U MPOLIECCOB C MCIOIb30BaHUEM
OpsIMBIX M KOCBEHHBIX H3MEpPEHHi, mpu 3ToM (opmynupoBaTh HpobiieMy/3afadyy M TUIOTE3y Y4eOHOTo
9KCHEPUMEHTA, COOMPATh YCTAHOBKY M3 IPEJI0KEHHOI0 000py/JOBaHUs, IPOBOJUTH ONBIT U (POPMYIHPOBATH
BBIBO/IBI;

OCYILLIECTBIISITh TMpsIMbIE U KOCBEHHbIE HW3MEpeHHUs (U3NYECKUX BEIMYUH, TPH ITOM BHIOHMpATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCIOIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEpEHNI;

UCCIIEIOBATh 3aBUCUMOCTH MEX1y (PU3NUYECKUMHU BEIMYMHAMU C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHHIH,
IpU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYyYEHHOW 3aBUCUMOCTU (PU3NYECKUX
BEJIMYMH B BUE TaOIHI U TpaduKoB, A€1aTh BHIBOAKI 110 pe3yabTaTaM HCCIeI0BaHUS;

coOnronarh mpaBuia Oe30MacHOro TpyJaa HpH MPOBEACHHWU HCCIENOBaHUI B paMKax ydeOHOro
IKCHEPUMEHTA, YUeOHO-UCCIIEI0BATENBCKOM U MPOSKTHOM JeSITENbHOCTH C UCIOIb30BaHUEM U3MEPHUTEIbHBIX
YCTPOMCTB U Ta0OPaTOPHOTO 000PYIOBAHNS,

peuaTh pacu€THbIC 3a/1a4M C SIBHO 33/1aHHON (PM3MUECKON MOJEIbIO, UCTIONb3YS (PU3HUECKUe 3aKOHBI U
NPUHLIMIIBI, HA OCHOBE aHajlM3a YCIIOBUS 3a/ladyd BbIOMpaATh (PU3MUECKYI0 MOJEINb, BBIACNATH (PU3NUYECKUE
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ peIIeHus, NMPOBOAUTH Pacu€Thl M OICHHWBATh PEaIbHOCTh
MOJIyYEHHOT0 3Ha4YeHUsl (PU3UUECKOI BEIMYMHBL;



peliaTh Ka4eCTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTHUECKH HEMPOTHBOPEUYHUBYIO IIETIOYKY PACCYXIACHHUMA C
OTIOpPO¥ Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKHE SBICHUS;

UCIIONIb30BaTh TIPU pEIICHHH Y4eOHBIX 3a/lad COBPEMEHHbIE WH()OPMALMOHHBIC TEXHOJIOTHUHU IS
NIOWCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIlMM ¥ TPEACTAaBICHHUS YYeOHOW H  HAYYIHO-TIOMYJISIPHON
uH(pOpMAIlMK, TONYYEHHOW W3 pa3INYHbIX KCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH MOIYyYaEMYIO
uHdopmaruio;

MPUBOJUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOeKHBIX YUEHBIX-(DM3MKOB B pPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHHUS 10 (U3UKE B TOBCEIHEBHOW JKU3HU Ui OOECIICUCHHUS
0€30MacCHOCTH TIpHU OOPAIICHUU C TPUOOpPAMH ¥ TEXHUYCCKHMHU YCTPOMCTBAMU, JUISI COXPAaHEHHS 3I0POBbS U
COOJIIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B TPYIIE C BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHHUPOBATH PAaOOTy TPYIIIIHI,
paIMOHANILHO PACTIPEACTATh OOS3aHHOCTH W ITUIAHUPOBATH JACSITENHLHOCTh B HECTAHJAPTHBIX CHUTYAIUsX,
aJICKBaTHO OIICHMBATh BKJIA]] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBACMOM MPOOIIEMBI.

K xonmy oOyuenust B 11 kiacce npenMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)arThb
c(hOpMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPHPOBATh Ha MpPUMEpPax pojib U MecTO (U3UKUM B (HOPMUPOBAHMM COBPEMEHHOH HAy4HOU
KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B MPAKTHUECKON NEATEIbHOCTH JIIOJEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUYEHHBIX (DU3HMUECKUX MOJIEICH: TOUCUHBIH 2NIeKTPUYECKHA 3aps/,
Jy4 CBETa, TOUYEHHBI MCTOYHUK CBETAa, AJIEpHAs MOJEJb aToMa, HYKJIOHHAas MOJEJIb aTOMHOIO f1pa Mpu
penieHun GU3MYECKUX 3a/1a4;

pacro3HaBaTh (pu3HUecKue SBICHUS (IIPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB JICKTPOAMHAMUKHI
U KBAHTOBOM (U3MKH: SJIEKTPHUUECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHHUTHOE
NEHCTBUS TOKA, B3aMMOJEMCTBHE MAarHWTOB, IEKTPOMArHUTHAs WHIYKIMS, AEWCTBUE MArHUTHOTO TOJS Ha
OPOBOJAHUK C TOKOM W JBWKYLIUICS 3apsll, AJEKTPOMArHWTHBIE KOJIEOAHWS W BOJHBI, MPSMOJIUHEIHOE
pacrpocTpaHeHHE CBETa, OTPaXCHHE, MpeJoMJICHHEe, WHTephepeHus, Au(pakius U TOISIPU3AHs CBETa,
nucriepcusi  cBera, (orosnekrpuueckuii dpdext (hoTodddekT), cBEeTOBOE aBleHHWE, BO3HUKHOBECHHE
JMHENYaToro CreKkTpa aToMa BoJIOp0/ia, ECTECTBEHHAsI U UCKYCCTBEHHAsI paJiMOaKTUBHOCTD;

OIKCHIBATh N3YUEHHBIC CBOWCTBA BEILECTBA (IEKTPUUECKHE, MATHUTHBIE, ONTUYECKHE, JIEKTPHUUECKYIO
IPOBOAMMOCTh Pa3JIMYHBIX CpEeA) M DIIEKTPOMATHUTHBIEC SIBICHUS (IIPOLIECCHI), MCHOJB3Ys (PU3NYECKUE
BEJIMYMHBI: JIEKTPUUECKUN 3apsijl, CUJIa TOKA, AIEKTPUUECKOE HANPSKEHUE, SIIEKTPUUECKOE CONPOTUBIICHHE,
Pa3HOCTh MOTEHIMANIOB, AIEKTPOABIDKYILAs CUila, padoTa TOKA, MHIYKIUS MarHUTHOTO IOJIs, CHila AMmepa,
cuia JlopeHna, HHAYKTUBHOCTb KaTYIIKH, JHEPTHsI JJIEKTPUYECKOT0 1 MarHUTHOTO MOJIEH, MIEPUOJ] U YacTOTa
Kosie0aHui B Koyie0aTeIbHOM KOHTYpE, 3apsij U CUJla TOKA B MPOILIECCE TapMOHUYECKHUX AJIEKTPOMATrHUTHBIX
KosiebaHni, (hOKYyCHOE pacCTOsSHHMEe U ONTHYecKas CHJla JIMH3bI, MPU ONUCAHUU TPaBHIBHO TPAKTOBATh
¢u3NYeCKUi CMBICT MCIONb3YEMbIX BEJIMYMH, WX OO0O3HAu€HUs W EAMHMIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETUUYMHAMU;

OINMCHIBATh N3YUYECHHbIE KBAHTOBBIE SIBJICHUS U MTPOLIECCHI, UCIOJB3YS (PU3NUECKHE BEIMUYUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, YHEPTUs U UMITYJIbC (POTOHA, MEPHOJ MoJIypacnaja,
SHEpPrusl CBSI3M aTOMHBIX S7€p, NMPU ONKUCAHUU MPABUIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, UX 0003HAUYEHUS U €JUHULIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3NUYECKYIO BEIMUUHY
C IpYTUMH BEJIMYMHAMHU, BHIYUCIIATH 3HaUeHHE (PU3HMUECKON BEIHUNHBI,

aHAJTM3UPOBATh (PU3HUECKUE POLIECCH U SABJICHUS, UCTIOIb3Yys (PU3NYECKHE 3aKOHBI U TIPUHIIMIIBL: 3aKOH
Oma, 3aKOHBI TOCJENIOBATEIbHOIO U MMapajlIeIbHOIO COEIMHEHUs MPOBOAHHUKOB, 3akoH Jlxoyns—Jlenua,
3aKOH 2JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH NPSIMOJIMHEWHOTO PAacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe DifHIITelHHa 11 poToddpdexTa, 3aKOH COXpaHEHUS SHEPTUH,
3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOH COXPAaHEHUsS 3JIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHMsS MacCOBOTO
ymclna, nocrynatel bopa, 3aKk0H paJuoakTUBHOIO pacraja, Mpu 3TOM Pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OTIpEe/IeNIATh HaIllPaBJI€HUE BEKTOpa UHAYKLIUHA MAarHUTHOTO MOJISI POBOJIHUKA C TOKOM, CHJIBI AMIIepa U
cuibl JIopeHua;

CTPOUTH U OMUCHIBATH N300PAKEHHE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;



BBITIOJHATH ADKCIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UYECKUX SBIICHUN U MPOIECCOB C MCIOIH30BAHUEM
NPSIMBIX M KOCBEHHBIX H3MEPEHUM: TPH 3TOM (POpMYIHpOBaTh MpoOJIeMy/3aady W THUIIOTE3Y y4eOHOTO
IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, TPOBOIUTE ONBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIISITh TPSMBIE W KOCBCHHBbIE HM3MEpeHUs (U3NYECKUX BEJIMYMH, IMPU OSTOM BHEIOHpATH
ONTUMAIILHBIN CIIOCO0 M3MEPEHUS ¥ HCIIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKHU TIOTPEIIHOCTEH H3MEPEHHUIA,

WCCJICIOBATh 3aBUCHMOCTH (PM3MYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX W3MEPEHHH: MPU 3TOM
KOHCTPYUPOBATh yCTAaHOBKY, (DMKCHPOBATh PE3yJIbTAThI MOJTYYCHHOW 3aBUCHMOCTH (PM3UYECKUX BEIUYHH B
BUJIE TaOIHIl U TpadUKOB, JeTaTh BBIBOBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

coOuoaTh MpaBmiia OE30IacHOTO TpyJa IPH MPOBEICHUM WCCICAOBAaHM B paMKax y4eOHOTO
OKCIIEPUMEHTA, YIeOHO-UCCIIeIOBATEILCKON U TIPOSKTHOM JICATEILHOCTH C HCIIOIh30BAaHUEM U3MEPHUTEIbHBIX
YCTPOKMCTB U J1a0OPaTOpPHOTO 000PYIOBAHHUS;

peliaTh pacu€THBIC 3aa4M C SBHO 33JJaHHON (PU3UYECKON MOJIENBI0, UCTIONB3Ys (PU3UYECKHE 3aKOHBI U
NPUHIUITB, HA OCHOBE aHAJIM3a YCIIOBHS 33Ja4dl BBIOMpPATh (DPU3UYECKYIO MOJENb, BBUICIATH (PH3UYECKUE
BEIMYMHBI U (POpMyIbl, HEOOXOAMMBIE sl €€ pEelICHHs], MPOBOJUTH PACUEThl U OICHUBATh PEATBHOCTH
MOJTYYCHHOTO 3HaYCHUS (PU3NYCCKON BEIIMYHHBI,

peliaTh Ka4eCTBEHHBIC 3/1a49M: BBICTPANBATh JIOTHUECKHA HEMPOTHBOPEUYHUBYIO IIETIOYKY PACCYXIACHHUMA C
OIOPO¥ Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYCCKHE SBIICHUS;

UCIIOJIb30BaTh TIPU PEIICHHH Y4YeOHBIX 3a/lad COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUH JUIS
NIOUCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAlMM M TPEIACTABICHHUS Y4YeOHOW M HAYYHO-TIOMYJISIPHOM
uH(pOpMAIIMK, TIOJYYEHHOW W3 pPa3jMYHbIX HMCTOYHUKOB, KPUTHYCCKH aHAIM3HPOBATH IOTYy4aEMYIO
uHpopmaruio;

OOBSICHATH MPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB, PA3IUYATh yCIOBUS HX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TTIOBCEHEBHOM JKU3HU;

MPUBOJUTH TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOCKHBIX YYEHBIX-(PU3UKOB B DPAa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BAaTh TCOPETHYECKUE 3HAHUA 10 (U3UKE B TIOBCCTHEBHOW JKU3HHU JUISI OOCCIICUCHUS
0€30MaCHOCTH TIPU OOPAICHUU ¢ TPUOOpPaMU M TEXHUYECKHMHU YCTPOMCTBAMHU, Ul COXPAHEHHS 3J0POBbS U
COOITIOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH Cpejie;

paboTaTh B TPYIIE C BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh PabOTy TPYIIIH,
pPaIMOHATILHO PACIIPECATh OOS3aHHOCTH W IUIAHUPOBATH JICATEIHLHOCTh B HECTAHIAPTHBIX CHTYAIUsX,
aJIeKBAaTHO OIICHUBATh BKJIA/l KXKIOTO U3 YUaCTHUKOB TPYIINHI B PEIICHHE pacCCMAaTPUBAEMOM MPOOIEMBI.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HavmMmeHoBaHUe pa3ziesioB U TeM KosinuecTBo 4yacoB JnekTpoHHbIEe (LUPPOBLIE)
n/mo IporpaMMbl Bcero| KoHTpoJbHble IpakTHYecKHe obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
‘Pa:meﬂ 1. PU3UKA U METO/1bl HAYYHOT'O [I03HAHUA
1.1 ||®u3uka u MeTo/bl HAYYHOT'0 NO3HAHUS 2 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 10 paszeny H 2 H
IPazgen 2. MEXAHUKA
2.1 |KunemaTtuka 5 bubauoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 ||luHamuKa 7 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOoHBbI COXpaHEeHHMS B MEXaHUKeE 6 1 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 pa3jeny H 18 H
‘Pas,qejl 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAWHAMHKA
3.1 ||OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOU 9 1 BubauoTteka LLOK
TEeoOpHUU https://m.edsoo.ru/7f41bf72
3.2 ||OcHOBBI TEpPMOJUHAMUKU 10 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHble COCTOSIHUSA BeLLECTBA. 5 bubaunoreka LIOK
da3oBble nepexo/bl https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 pa3jeny H 24 H
‘Pasaeﬂ 4. 3JIEKTPOAUHAMHUKA
4.1 ||DneKTpoCTaTHKa 10 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41bf72
4.2 ||[locTOSIHHBIN 3/71eKTPUUYECKUH TOK. TOKH B 12 1 bu6bsauoTteka [JOK
pPasJIMYHbBIX Cpeax https://m.edsoo.ru/7f41bf72
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Ne HauMeHoBaHUe pa3/iesioB U TEM ‘ KosmyecTBO yacoB JyeKTpoHHbIE (U pOBbIE)
n/n IpOrpaMMbl Bcero| KoHTpoJibHbIE MpakTHYecKue o6pa3oBaTesibHbIE PECYPChI
paboThI paboThI
‘I/ITOI‘O 10 paszeny H 22 H ‘
‘PesepBHoe Bpems H 2 H H H ‘
(OBILEE KOJIMYECTBO YACOB 10 TIPOTPAMME || 68 | 3 [ 3 | |
11 KJIACC
Ne HauMeHoBaHUe pa3/iesioB U TEM ‘ KosimyecTBO yacoB ‘ JnekTpoHHbIE (UPPOBbIE) 06pa30BaTEIbHbIE
n/m IporpaMMbl Bcero| KoHTpoJ/ibHbIE [lpakTHYecKue pecypchl
paboThI paboThl
Pasge 1. 3JIEKTPOAUHAMUKA |
1.1 |MarnuTHOe noJie. JJIeKTPOMarHMTHas 11 1 3 bub6anoTeka LJOK https://m.edsoo.ru/7f41c97c
UHAYKIUS
‘I/ITOI‘O 10 paszeny H 11 H ‘
Pazgen 2. KOJIEBAHHMS M BOJIHbI |
2.1 |[MexaHUYeCKHE U 3JIEKTPOMAarHuTHbIE 9 1 bu6saunoTteka IJOK https://m.edsoo.ru/7f41c97c
KoJIebaHUSA
2.2 |[MexaHUYeCKHE U 3JIEKTPOMAarHuTHbIE 5 1 bu6bsaunoTteka IJOK https://m.edsoo.ru/7f41c97c
BOJIHBI
‘2.3 ”OHTI/IKa H 10 H H 3 HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c‘
‘I/ITOI‘O 110 pa3jeny H 24 H ‘

‘Pasaeﬂ 3. OCHOBBI CIEIIMA/TbHONU TEOPUU OTHOCUTEJIBHOCTHU

3.1 |OcHoOBBI cIELMAIBHOM TEOPUH 4 1 bubsanoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTH

‘I/ITOFO 10 pasjeny H 4 H ‘

IPazgen 4. KBAHTOBASI ®M3UKA |

‘4.1 ”3JIeMeHTbI KBAaHTOBOW ONITUKH H 6 H H HBI/IﬁJH/IOTeKa LIOK https://m.edsoo.ru/7f41c97c‘

‘4.2 ”CTpoeHHe aToMa H 4 H H HBI/IﬁJH/IOTeKa [IOK https://m.edsoo.ru/7f41c97c‘

4.3 ||AToMHOe AP0 5 Bbub6anoTeka LJOK https://m.edsoo.ru/7f41c97c
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Ne
n/o

HauMeHoBaHUe pa3/iesioB U TEM
porpaMMbl

KosimdecTBO 4yacos

Bcero

KoHTpoJibHBIE [IpakTHYecKue

paboThI

paboThI

JnekTpoHHbIe (LHUPPOBLIE) 06pa30BaATEIbHbIE
pecypchl

‘HTOI‘O 10 pasjeny

|15 |

‘Pa:meﬂ 5.3JIEMEHTBI ACTPOHOMMWHU U ACTPODPU3NKHU

‘5.1 HBJIeMeHTbI aCTPOHOMHMHM U aCTPOPU3UKH H 7 H 1 H HBI/I6JH/IOTeKa LIOK https://m.edsoo.ru/7f41c97c‘
‘I/ITOI‘O 10 pasjeny H 7 H ‘
‘Pasneﬂ 6. ObOBIIAIOLIEE IOBTOPEHHUE ‘
‘6.1 ”06061ua}omee NIOBTOPEHHE H 4 H H HBI/I6JH/IOTeKa LIOK https://m.edsoo.ru/7f41c97c‘
‘I/ITOI‘O 110 pa3jeny H 4 H ‘
‘PEBGpBHOC BpeMs H 3 H H H ‘
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
[IPOTPAMME
MNOYPOYHOE INIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB ‘ Jata JJIeKTpOHHbIE IUPPOBbIE
n/n Bcero| Koutponbhbie || lpakTnueckue || A3y9eHUs ob6pa3oBaTesIbHbIE PECYPChI
paboThl paboThl
1 ||®usuka — Hayka o npupo/je. HayuHble MeTO/ibl 1 Bu6snoteka LJOK
M03HAHUS OKPYXKaloUlero Mupa https://m.edsoo.ru/ff0c32e2
2 ||Posb u MecTO pu3MKU B OPMHUPOBAHUU 1 Bu6anoteka LJOK
COBpEMEHHOM Hay4YHOM KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IpPaKTHUYECKOH AesATeJbHOCTH JI0Jlel
3 MexaHu4yeckoe aBmxeHrue. OTHOCUTENbHOCTh 1 bubaunoreka LIOK
MeXaHUUYEeCKOTO JiBKeHUs. [lepeMelieHue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpEHUe
4  |[PaBHOMepHOe NPAMOJIMHEWHOE IBUXKEHUE 1 Bu6anoTeka LJOK
https://m.edsoo.ru/ff0c3620
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Ne Tema ypoka KosinyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/m Bcero| Koutposbhble || pakTnueckue || A3y1eHus o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
5 ||PaBHOyCKOpeHHOE NPSIMOJIMHENHOE IBUKEHU E 1 Bu6anoTeka LIOK
https://m.edsoo.ru/ff0c372e
6 CBoboaHOE MaZieHre. YCKopeHUe CBOOOIHOTO 1 bubauoTteka LHIOK
najieHus https://m.edsoo.ru/ff0c39cc
7 KpuBosinHelHOe ABWXeHUE. [|BUKeHH e 1 bubsaunoTteka [JOK
MaTepHuaJbHON TOUYKH 10 OKPY>KHOCTHU https://m.edsoo.ru/ff0c3ada
8 |[lpuHuMn oTHOCUTeNbHOCTH ["anunes. 1 bu6saunoTeka [JOK
WHepuuanbHble cUCTEMbI oTcueTa. [lepBbIl 3aKOH https://m.edsoo.ru/ff0c3be8
HbroToHa
9 |[Macca Tesa. Cuaa. [IpyHIUD cynepno3nuLuu CUJL. 1 Bu6anoTeka [IOK
BTopoii 3akoH HbloToHa /1/11 MaTepUabHON TOYKHU https://m.edsoo.ru/ff0c3be8
10 |[Tperui 3akoH HproTOHA /11 MaTepUaJbHBIX TOYEK 1 bubauoTteka LJOK
https://m.edsoo.ru/ff0c3be8
11 |3akoH BceMUpPHOTO TATOoTeHUA. Ch1a TAKECTH. 1 BubauoTteka LIOK
[lepBast KocMHUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 |Cusa ynpyroctu. 3akoH I'yka. Bec Tesa 1 BubauoTteka LIOK
https://m.edsoo.ru/ff0c3e18
13 |(Cuna Tpenus. Koa¢pduuneHnt tpenus. Cuia 1 BubauoTteka LIOK
CONPOTUBJIEHUS NIPU ABUXKEHHUHU TeJIa B XKUIKOCTH https://m.edsoo.ru/ff0c3f76
WJIY rase
14 |[locTtynaTenbHOe U BpallaTeJbHOE JBUKEHNE 1 bubauoTteka LIOK
abCcosI0THO TBEPOro Tesia. MOMeHT cuJibl. [ledo https://m.edsoo.ru/ff0c41a6
CUJIBbL. YC/10BUSA paBHOBECUA TBEPLOTO TeJsa
15 |Wmny/abc MaTepHalbHOW TOYKH, CUCTEMBI 1 BubauoTteka LLOK
MaTepHabHbIX ToYeK. UMMy ibc cuibl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHeHHUs UMIYJibca. PeakTUBHOE JIBIXKEeHHE
16 |[PaboTa ¥ MOLHOCTD cUJ/bl. KHHeTU4YecKas 3Heprus 1 Bu6anoTeka LJOK
MaTepHuaJbHOM TOYKH. TeopeMa 06 U3MEeHEHUH https://m.edsoo.ru/ff0c4502
KWHeTUYeCKOW 3HepPruun
‘17 ”HOTeHLU/IaJIbHaH sHeprud. [loTeHnasbHasg sHeprus H 1 H H H HBI/IGJII/IOTEKa [IOK
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Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHYecKue
paboThI

JlaTa
W3y4YeHUs

JJ1IeKTpOHHbIE IUPpPOBbIE
06pa3oBaTesIbHbIE PECYPChI

ynpyro 1eopMUPOBAHHOMW MPYKUHBI.
[ToTeHI[Ma/IbHAsA 3HEPTHS Tesia BOJIM3U MOBEPXHOCTH
3eMau

https://m.edsoo.ru/ff0c461a

18

HOTeHLlI/IaJIbeIe N HEellIOTEHLIMaJIbHbIE CHUJIDBI. CB43b
pa60TbI HelloTeHIMaJIbHBIX CUJI C U©BMEHEHHEM
MexaHU4YeCKOH 3HEPTHUH CUCTEMBI TeEJI. 3aKoH
COXpaHEHHUA MexXaHU4YeCKOU SHEPIruun

bubsunoTteka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas paboTa «HccienoBaHue CBSI3U
paboThI CUJIBI C UBMEHEHUEM MEXAaHUYECKOU
SHEpPTUH TeJla Ha IPUMepPe PacTsKeHUs pe3UHOBOTO
KIyTar»

20

KoHTposibHast pa6oTta no TeMe «KnuHemMaTuKa.
JlMHAMuUKa. 3aKOHbI COXPAHEHUST B MEXaHUKE»

bubaunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE 110JI0’KEHUS MOJIEKYJIAPHO-
KUHeTH4YeCcKoHn TEOpHH. BpOYHOBCKOE JABHUXEHHE.

Anpgysus

bubaunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapaKTep ABUXXEHUS Y B3aUMO/JeMCTBUSA YaCTHUI]
BelecTBa. MoJiesiu CTpOEeHMS ra30B, XXUAKOCTEN U
TBEPJbIX TEJ

23

Macca MoJiekys. KosimuecTBo BelecTBa.
[TocTosiHHas ABorazpo

24

TemioBoe paBHOBecue. TemnepaTtypa v eé
usMepeHnue. lllkasna temnepartyp Lenbcusa

25

Upeanbubiii raz B MKT. OcHoBHOe ypaBHeHre MKT

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

26

AGcoJil0THas TeMnepaTypa Kak Mepa cpeHel
KUHETHUYeCKON SHePrUU ABUKEHHUS MOJIEKYI.

YpaBHeHue MeHgesieeBa-KianeipoHa

bubauoTteka LIOK
https://m.edsoo.ru/ff0c511e

27

”3aKOH JanbToHa. 'a30Bble 3aKOHBI

|t ]

28

HJIa6opaTopHaﬂ pab6oTa «HcciegoBanue

| 1]
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Ne Tema ypoka KosinyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/m Bcero| Koutposbhble || pakTnueckue || A3y1eHus o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
3aBUCUMOCTHU MEXY NapaMeTpaMU COCTOSIHUSA
pa3pexeHHOoro rasa»
29 |[M3ompolecchl B B/iealbHOM rase U UX rpadpudeckoe 1 bubaunoTteka LJOK
npejicTaBJIeHHe https://m.edsoo.ru/ff0c570e
30 |(|BHyTpeHHssI sHEprus TeEpMOAUHAMHUYECKOU 1 bu6saunoTeka [JOK
CHUCTeMbI U CIOCOObI €€ u3MeHeHUs. KosinuecTBo https://m.edsoo.ru/ff0c5952
TEeNJOThl U paboTa. BHyTpeHHss 3Heprus
O HOATOMHOI'0 U/iea/IbHOTO ra3a
31 ||Bugel TenJsionepenayu 1 bubaunorteka LHIOK
https://m.edsoo.ru/ff0c5c36
32 |[YpesabHas TellJIOEMKOCTD BellecTBa. KosimyecTBo 1 bubaunorteka LHIOK
TEeMJIOThI NIPU Tenjonepeaayve. AiuabaTHbIN https://m.edsoo.ru/ff0c5c36
npoiecc
33 |/[lepBbi¥ 3aKOH TEPMOAMHAMHUKHU U €T0 IPUMEHEHUE 1 bu6siunoTeka [JOK
K U30TpolieccaM https://m.edsoo.ru/ffOc5efc
34 |Heo6paTUMOCTb MPOILECCOB B IpUpojie. Bropoi 1 Bu6auoTeka [JOK
3aKOH TepMOJJMHAMUKH https://m.edsoo.ru/ff0c6230
35 |[Ilpunuun aeictBus u KI1/] TensioBoi MallMHbI 1 bubaunoTteka LIOK
https://m.edsoo.ru/ff0c600a
‘36 ”U,I/IKJI Kaphno u ero KI1/| H 1 H H H
‘37 ”3KOJIOFI/I‘{ECKI/IE npo6JieMbl TENJIOIHEPreTUKH H 1 H H H
38 ||06o6mammui ypok «MosiekysisipHas pusuka. 1 bubaunorteka LIOK
OCHOBBI TEPMOJAMHAMUKU» https://m.edsoo.ru/ff0c6938
39 |KonTposibHas pabora no teme «MoJiekysisipHas 1 1 Bu6snoteka LJOK
¢usnka. OCHOBbI TEPMOJAUHAMHUKU» https://m.edsoo.ru/ff0c6a50
40 |llapoobpa3oBaHue U KOHAeHcaLUs. UcapeHue U 1 Bu6anoTeka LJOK
KUIIeHHE https://m.edsoo.ru/ff0c63b6
41 ||A6cosoTHaAsi ¥ OTHOCUTeEJIbHAS BJIAXKHOCTb Bo3ayxa. | 1 Bu6anoTeka LJOK
HacelieHHbIN nap https://m.edsoo.ru/ff0c64d8
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Ne Tema ypoka KosinyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/m Bcero| KouTtposbhbie || pakThueckue || 13y 1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
42 |TBéppoe Teno. Kpucrannvyeckue u amopdHble Tesa.|| 1 bubaunoTteka LJOK
AHU30TpPOINUS CBOMCTB KpUCTaJLJIOB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTa/ibl. COBpeMeHHble MaTepHasbl
43 |YpaBHeHHUEe TEeNJ0BOro 6asiaHca 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ff0c6820
44 |[lnaByieHUe U KPUCTAJLIM3ALMA. Y AeJbHasd TenJioTa 1 bubaunoreka LIOK
muaBsieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
45 || SsnekTpu3anus Tes. JJeKTpUdecKuu 3apsaa. JIBa 1 bu6saunoTeka [JOK
BU/]A 3JIEKTPHUYECKUX 3aPSAJ0B https://m.edsoo.ru/ffOcé6bcc
46 |[IpoBOAHUKH, JUIJIEKTPUKHU U NTOJYIIPOBOJHUKH. 1 bubauoTteka LJOK
3aKOH COXpaHEHUsI JIEKTPHUUECKOTO 3apaaa https://m.edsoo.ru/ffOcé6bcc
47 |BsauMojencTBHe 3apAA0B. 3akoH KyJsioHa. 1 bubaunorteka LHIOK
ToueuyHbIH aJ1IEKTPUUYECKUH 3apsi/]] https://m.edsoo.ru/ff0c6ce4
48 |HanpsaXEéHHOCTb 3JIeKTpUYeCKOro noJd. [Ipunuun 1 BubauoTteka LIOK
CyINepIro3ULUH 3JIEKTPUYECKUX NIoJiel. JIMHUU https://m.edsoo.ru/ff0c6df2
HaNlPSXKEHHOCTHU
49 |[PaboTa CHJI 3JIeEKTPOCTATUYECKOI'0 OJIS. 1 bu6siunoTeka [JOK
[ToTeHiuas. Pa3HoCTb MOTEHI[MAJOB https://m.edsoo.ru/ff0c6f00
50 |([IpoBOAHUKHU U AWIJIEKTPHUKH B 1 bu6siunoTeka [JOK
3JIEKTPOCTaTU4ECKOM noJie. /luaneKkTprudeckas https://m.edsoo.ru/ff0c7018
IPOHULIAEMOCThb
51 |3nekTpoéMKocTb. KoHeHcaTop 1 Bu6anoTeka [JOK
https://m.edsoo.ru/ff0c7126
52 ||3/1eKTpPOEMKOCTD IJIOCKOTO KOHJleHcaTopa. JHeprud || 1 Bu6anoTeka [JOK
3apsKeHHOI'0 KOHIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 |J/labopaTopHas paboTa "U3mepeHue 1 1
3JIEKTPOEMKOCTH KOHAeHcaTopa"
54 |[IpyHLYO 1€HWCTBUS U IPUMEHEHUe KOH/IEHCAaTopoB, || 1

KONMMPOBAJIbHOTO alnapara, CTpyHHOro NpuHTepa.
JJIeKTpoCcTaTHYecKas 3aliuTa. 3a3eMaeHue
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Tema ypoka ‘ KosinyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
Bcero| Koutposbhble || pakTnueckue || A3y1eHus o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI

|snexrponpubopos L | | |

JJIEKTPUYECKUU TOK, YCJIOBHUSA €ro CyL|eCTBOBAHMUS. 1

[TocTosanHbIM TOK. CUs1a TOKa. Hanpsokenue.

ComnpoTusJiieHue. 3aKkoH OMa /iJ1g y4acTKa Lenu

[locnegoBaTesibHOE, IApaJLJIEIbHOE, CMELIaHHOoe 1 bubsunoTteka [JOK
coeJiIMHeHHe NPOBOAHUKOB. JlTabopaTopHas paboTa https://m.edsoo.ru/ff0c74f0
«H3ydyeHHne CMelaHHOro CoOeJUHEeHU Pe3UCTOPOBY

Pa6oTa ¥ MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA. 3aKOH 1 bu6saunoTeka [JOK
Jxoynsi-Jlenua https://m.edsoo.ru/ff0c7838
3akoH OMa /151 MOJTHOM (3aMKHYTOM) 1 Bu6anoTeka [IOK
3JieKTpuyecko nenu. KopoTkoe 3aMbikaHUe. https://m.edsoo.ru/ff0c7ae0
JlabopaTopHas paboTta «M3mepenue 3/IC ucToyHMKa

TOKa M €ro BHYTPEHHET0 CONPOTHUBJIEHUS»

JJIeKTpOHHAsl MPOBOAMMOCTb TBEP/IbIX METAJLJIOB. 1

3aBHCUMOCTb CONIPOTHBJIEHUS METAJIJIOB OT

TeMnepaTypbl. CBEpXIpOBOAMMOCTb

JJIeKTpUYeCKUH TOK B BaKyyMe. CBOKCTBaA 1

3JIEKTPOHHbBIX NyYKOB

[TonynpoBoHUKH, UX COOCTBEHHAs1 U IPUMeCHas 1 bu6siunoTeka [JOK
npoBoAMMOCTb. CBOMCTBA p—n-niepexo/ia. https://m.edsoo.ru/ff0c84ae
[ToslynpoBOHUKOBBIE TPUOOPHI

JJIeKTPUYECKHUH TOK B pacTBOpPax M paciijiaBax 1 bu6sunoTteka [JOK
3JIEKTPOJIMTOB. JJIEKTPOJIUTHYECKAS M CCOLhALIUS. https://m.edsoo.ru/ff0c82ba
JJIEKTPOJIN3

JJIeKTpUYECKUU TOK B razax. CaMoCTOATeNbHbIN U 1 Bu6anoTeka [JOK
HeCcaMoCTOSITeJIbHbIU pa3psl. MosiHus. [lnasma https://m.edsoo.ru/ff0c84ae
JdJieKTpUYecKre NpUubopkl U YCTPONUCTBA U UX 1 Bu6anoTeka LJOK
NpaKTU4YecKoe npuMeHeHue. [[paBuia TeXHUKHU https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH

Uy

HO606U_1a}omm‘/i YPOK «JJIEKTPOJMHAMHKaA» H HBI/IGJII/IOTEKa [IOK
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Ne Tema ypoka KosinyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE

n/m Bcero| Koutposbhble || pakTnueckue || A3y1eHus o6pasoBaTesIbHbIE PECYPCHI

paboThl paboThI

L | [ [ |Ihttps://m.edsoo.ru/ff0c88be

66 |KoHTposibHas paboTa no TemMe «JJIEeKTPOCTATHKA. 1 1 Bu6anoTeka LIOK
[loCTOAHHBIN 3JIEKTPUYECKUU TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
pPa3JIMYHBIX Cpeax»

67 ||Pe3epBHbIM ypok. KoHTposibHas paboTa no Teme 1 bu6saunoTeka [JOK
"JeKTpoaMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 ||Pe3epBHbIl ypok. 060611at0KMK YPOK 110 TeMaM 10 1 bu6saunoTeka [JOK
KJ1acca https://m.edsoo.ru/ff0c8f6¢c

IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 3 3 [

11 KJIACC

Ne Tema ypoka ‘ KoJsinyecTBO 4acoB ‘ Jata JJIeKTpOHHbIE IUPPOBbIE
n/mo Bcero| KonTposbHble || lpakThueckue || 13YeHHA 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThl

1 [locTosiHHBIE MAarHUTHI U UX B3aUMO/IEMCTBUE. 1 Bubanoreka LIOK
MaruuTHoe noJsie. BeKTOp MarHUTHOW UHAYKLUH. https://m.edsoo.ru/ff0c9778
JIMHYUY MarHUTHOW UHAYKIUU

2 |MarHuTHOe 1noJie NPOBOJHUKA C TOKOM. ONbIT 1 bu6bsaunoteka [JOK
dpcrena. BsaumogelicTBrE NPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 |J/labopaTtopHasa paboTa «HM3yuyeHre MarHuTHOro noJss || 1 1 Bub6snoTeka LIOK
KaTYILIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

4 ||/leiicTBYEe MarHMTHOIO MOJIS HA IPOBOJHUK C TOKOM. 1 1 bubaunoreka LIOK
Cuua Amnepa. JlabopaTopHas paboTta «MccaeoBaHue https://m.edsoo.ru/ff0c9ac0
JleiCTBUS OCTOSIHHOI'O MarHMTa Ha paMKy C TOKOM»

5 ||[leicTBue MarHUTHOIO M0JISl HA JBHXKYILYIOCS 1 bubsauoteka [JOK
3apsbkeHHYy1o yactuly. Cuia Jlopenua. Pa6orta cuiibl https://m.edsoo.ru/ff0c9df4
JlopeHua

6 || Ds1ekTpoMarHuTHasA UHAYKLUA. [IoTOK BekTOpa 1
MarHuTHOM UHAYKLMH. 3/1C MHAYKUMU. 3aKOH
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Ne Tema ypoka KosivyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/mo Bcero| KonTposbHble || pakTnueckue || 13Y1eHHA o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThl
HaneKTpOMarHHTHof/’I uHAyknuu @apajses H H

7 |/lTabopaTopHas paboTa «McciefoBaHue sBJIeHUS 1 1 Bbub6auoTeka LIOK
3JIEKTPOMAarHUTHON MHAYKIIMU» https://m.edsoo.ru/ff0cal50

8 UHAyKTUBHOCTD. fIB/1IeHue camounaykuuu. 3/1C 1 bubanoreka LIOK
CaMOWH/AYKIIMU. JHEPTHUsl MATHUTHOTO M0JIS1 KAaTYLIKU https://m.edsoo.ru/ff0ca600
C TOKOM. JJIEKTPOMarHMTHOE 1oJjie

9 ||TexHuueckKue yCTPONUCTBA U UX IPUMEHEHUE: 1
IIOCTOSIHHbIE MarHUThI, 3JIEKTPOMarHUTHhI,
3JIEKTPOABUTATE b, yCKOPUTEJH 3/IeMEHTAPHbBIX
4YacTull, UHAYKIIMOHHAsA [eYb

10 ||0606marnri ypok « MarHuTHOE TOJIE. 1 bubanoTeka LIOK
JJIeKTpOMarHuTHast UHAYKIUAS» https://m.edsoo.ru/ff0cab82

11 |[KonTposibHast paboTa no TeMe «MarHMTHOE MoOJIE. 1 1 Bu6snoreka LIOK
JJleKTpOMarHMTHasi UHAYKLUS» https://m.edsoo.ru/ffOcad58

12 ||CBoGOAHBIE MeXaHUYECKUE KOJIebaHUsl. 1 Bu6snoreka LIOK
[apMoHUUYeECKHE KOJIeOaHHUs. YpaBHEHHE https://m.edsoo.ru/ffOcaf06
rapMoHUYECKUX KoJsiebaHu. [IpeBpallieHre S HEPTUU

13 |J/labopaTopHas paboTa «MccienoBaHue 3aBUCMMOCTH || 1 1
nepuo/ia MaJblX KoJebaHWM Ipy3a Ha HUTH OT JAJIMHBI
HUTH U MaccChl rpy3a»

14 |Koneb6aTtenbHblil KOHTYpP. CBOGOHBIE 1 BubsnoTeka LIOK
3JIEKTPOMArHUTHbIE KOJieOaHUS B Ulea/IbHOM https://m.edsoo.ru/ff0cb820
KoJie6aTeJIbHOM KOHTYpe. AHAJIOTHUSI MEXAY
MeXaHU4YeCKUMHU U 3JIEKTPOMAarHUTHbIMU
KoJie6aHUSAMU

15 ||®opmysia ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B 1 bu6saunoteka [JOK
HeaJbHOM KoJiebaTeJIbHOM KOHTYype https://m.edsoo.ru/ff0cb9c4

16 |llpeacrtaBsieHue 0 3aTyXaOIIUX KOJIeOaAHUSX. 1 BubanoTeka LIOK

BeIHy>X/leHHble MeXaHU4YeCKHe KoJiebaHus. Pe3oHaHc.
BbIHy>X/leHHbIe 3/1eKTPOMarHUTHbIE KoJle6aHUs

https://m.edsoo.ru/ff0cbb86
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Ne Tema ypoka KosivyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/mo Bcero| KonTposbHble || pakTnueckue || 13Y1eHHA o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
17 |llepeMeHHBIN TOK. CHHYCOUJAJIBHBIN IIEpeMEHHbIN 1 Bbu6auoTteka [JOK
TOK. MOLIHOCTb NEPEMEHHOT0 TOKAa. AMIJIMTYZHOE U https://m.edsoo.ru/ff0cbd34
JleVCTBYIOIlee 3HaYeHMe CUJIbl TOKA U HallpSHKeHUS
18 |Tpancdopmatop. [IpousBoacTBO, Nepenayda u 1
noTpebseHUe 3J1eKTPUIeCKON S3HepTruu
19 |[YcTpoHCTBO M IpaKTU4YECKOe MPUMEHEHHE 1 bubsaunoteka [JOK
3JIEKTPHUYECKOI'0 3BOHKA, reHepaTopa nepeMeHHOro https://m.edsoo.ru/ff0cc324
TOKa, INHUH 3JIeKTpolnepenay
20 ||3xoJsiornyecKre pucKHy Npyu NpoOU3BOACTBE 1
3JieKTpo3aHepruu. KysbTypa ucnosib3oBaHus
3JIEKTPO3HEPIrUU B IOBCEJHEBHOM }XKU3HU
21 |[MexaHH4YeCKHe BOJIHbI, YCIAOBUS PACIIPOCTPAaHEHHUS. 1 bubsaunoteka [JOK
[lepuoa. CKOpoCTb pacipoCTpaHEHUS U JIJIMHA https://m.edsoo.ru/ffOcca54
BoJIHBL [lonepeyHble U TPO/0JIbHbIE BOJIHBI
22 |3Byk. CKopocTb 3ByKa. 'poMKoOCTb 3ByKa. BeicoTa 1 Bu6auoTteka LJOK
ToHa. TeMO6p 3ByKa https://m.edsoo.ru/ffO0cccOc
23 ||3/IeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTL.|| 1 Bu6auoTteka LJOK
[[Ikasia 3/1IeKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[lpyHUUIIBI PAIMOCBSA3Y U TeJIeBUJeHUA. Pa3BUTHe 1
CpeJnCcTB CBA3U. Pajivosiokanusa
25 ||[KoHTposibHast paboTa «KosiebaHUSI U BOJHbBI» 1 1 BubsnoTeka LIOK
https://m.edsoo.ru/ff0cc6f8
26 |[[IpgaMoJiMHEHHOE paclpoCTpaHEeHUE CBETA B 1 bu6bsaunoteka [JOK
oZHOpPOJHOU cpejie. TouedHbIA UCTOUYHUK CBeTa. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
27 ||OTpaxkeHue cBeTa. 3aKOHbI OTPAKEHUSA CBETa. 1 Bu6auoTteka LJOK
[TocTpoeHue U306pa*keHUH B IJIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 |[[IlpenomsieHue cBeta. [losiHOe BHYyTpeHHee 1 bubsauoteka [JOK

oTpaxkeHue. [IpesiesIbHBIN YroJ1 IOJHOTO
BHYTPEHHEr0 OTPAXKEeHUs

https://m.edsoo.ru/ff0cd7f6
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Ne Tema ypoka KosivyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/mo Bcero| KonTposbHble || pakTnueckue || 13Y1eHHA o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
29 |/labopaTopHasa paboTa «M3MepeHHre noka3aTess 1 1 Bbub6auoTeka LIOK
NpeJIOMJIEHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 |J/Iuussl [locTpoeHre U306paXKeHUH B JIMH3E. 1 Bbub6auoTeka LIOK
®opmysia TOHKOU JIMH3bL. YBeJUYEHHE JIUH3bI https://m.edsoo.ru/ffOcddle
31 |/J/labopaTopHas paboTa «MccienoBaHMe CBOUCTB 1 1
M300pa’KeHUH B IMH3AX»
32 ||/[ducnepcus cBeta. C/1I0>)KHBIN cocTaB 6eJ10ro CBeTa. 1 1
liBeT. JlabopaTopHas paboTa «HabstoneHue
JIUCTIEPCUU CBETa»
33 ||MuTepdepenuus ceta. Judpakiusa cBera. 1 Bu6auoTteka LJOK
JudpakumoHHas peléTkKa https://m.edsoo.ru/ffOced2?2
34 |[lonepe4yHOCTH CBETOBLIX BOJIH. [losispu3anuda ceeta 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTuyeckue NpubOpPbI U YCTPOUCTBA U YCIOBUSA UX 1
6e30MacHOro NpUMeHeHHUs
36 |['paHUIbI IPUMEHUMOCTH KJIACCUIECKON MEXaHUKH. 1 Bu6auoTteka LJOK
[TocTysaTel ciequajibHON TEOPUU OTHOCUTEJIbHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMe/iJIeHUe 1 Bubanoreka LIOK
BpeMEeHU U COKpallleHHEe AJIUHbI https://m.edsoo.ru/ffOcfa42
38 ||9Heprus M UMIYJIbC PEJAATUBUCTCKOM YACTULBI. 1 bu6saunoteka [JOK
CBfI3b Macchl C 9HEPTUEN U UMIYJILCOM. JHEPTUS https://m.edsoo.ru/ffOcfc68
OKOSI
39 |[KonTpoJsibHas pabota «OnTuka. OCHOBbI 1 1 bubanoTeka LIOK
creyajbHOM TEOPUH OTHOCUTETBbHOCTH» https://m.edsoo.ru/ff0cf6f0
40 | DoTonsl. Popmyna [lnaHKa. JHEPrUA U UMITYJIbC 1 Bu6auoTteka LJOK
doToHa https://m.edsoo.ru/ffOcfe16
41 ||OTkpbiTHE U HMccaenoBaHue ¢oTosadpdekTa. OnbIThI A. || 1 bubsauoteka [JOK
I'. CronreToBa https://m.edsoo.ru/ffOcffc4
42 |3akoHbl poTo3dpdekTa. YpaBHeHUEe IUHIITEHHA [ 1 bubsauoteka [JOK

doTtoadodekra. «KpacHas rpanuna» potoadpdexrta

https://m.edsoo.ru/ff0d015e
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Ne Tema ypoka KosivyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/mo Bcero| KonTposbHble || pakTnueckue || 13Y1eHHA o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
43 ||[llaBnenue cBeta. OnewiThl I1. H. JlebemeBa. 1 bubanoreka LIOK
XUMHUYecKoe IeCTBUE CBeTa https://m.edsoo.ru/ff0d04a6
44 | TexHu4yeckue yCTPOUCTBA U IPAKTHUYECKOE 1
npuMeHeHUe: POTO3/IEMEHT, POTOAATUHK,
COJIHeUHas baTapes,, CBETOIUO/,
45 ||PemeHue 3a/1a4 110 TeMe «3J1eMeHTbl KBAHTOBOH 1 bubsaunoteka [JOK
ONTHKU» https://m.edsoo.ru/ff0d0302
46 |Mogenb aToMa ToMcoHa. OnbIThl Pesepdopaa no 1 bubsaunoteka [JOK
paccesHUI0 a-4yacTtul, [l1aHeTapHas MoJesib aToMa https://m.edsoo.ru/ff0d091a
47 |[loctynate! bopa 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0dOafa
48 ||M3snydyeHue U norJouieHue GOTOHOB IPHU Nlepexoie 1 Bu6auoTteka LJOK
aToMa C OJHOT'0O YPOBHS 9HEPTUU Ha JApyrou. Buzapl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
49 |BosiHOBbBIE cBOMCTBA YacTull. BosiHbl e bpous. 1 bubaunoreka LIOK
KopnyckyisipHO-BOJIHOBOH Ayasu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHY>K/IeHHO€ H3JIy4eHue
50 (|OTkpbITHE paguoakTUBHOCTHU. OnbIThI Pedepdopaa 1 bubauoTeka LIOK
110 ONpe/ieJIEeHUI0 COCTaBa PaJIMO0AKTUBHOTO https://m.edsoo.ru/ff0d0fd2
U3JIy4YeHUs
51 ||CBoiicTBa anbda-, 6eTa-, raMMa-u3saydeHus. BausHue 1
Pai0aKTUBHOCTH Ha YKHWBbl€ OPTaHU3MbI
52 ||OTkpbITHE IPOTOHA U HeUTpoHA. U30Tonbl. Asnbda- 1 bu6bsaunoteka [JOK
pacmnag. DJ1eKTPOHHbIN U MO3UTPOHHBIN OeTa-pacnaf. https://m.edsoo.ru/ff0d1162
['amMmMa-usaydyeHue
53 |(|[9Heprus cBSI3W HYKJIOHOB B siipe. AaepHble peakyuu. | 1 bubanoTeka LIOK
AnepHsbiii peaktop. [Ipo6ieMbl, EPCIEKTUBHI, https://m.edsoo.ru/ff0d1356
3KO0JIOTUYECKHE aCNEeKThI 1JepPHOU SJHEPTeTUKHU
54 |(DnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA. 1 BubanoTeka LIOK

MeTo bl HAG/IOAEHUS U pErucTpaIluu

https://m.edsoo.ru/ff0d0e38
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Ne Tema ypoka KosivyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IIUPPOBLIE
n/n Bcero| KonTposbHble || pakTnueckue || 13Y1eHHA o6pa3oBaTe/ibHbIE PECYPCHI
paboThI paboThI

3JIeMeHTapHbIX YacTuLl,. Kpyribii cTo

«DyHAaMeHTa/bHble B3aUMOJENUCTBUSA. ENMHCTBO

$U3MyeCcKoi KapTUHbI MUpPa»
‘55 HKMHemaTMKa N AMHAMUKA MaTepuaibHOM TOUKM. H 1 H H H H ‘
‘56 H 3aKOHbI coxpaHeHus 1 H 1 H H H H ‘
‘57 H [AnHamunKa nepnoanyeckoro ABuKeHuA H 1 H H H H ‘
‘58 H PenatnuBmcTckaa mexaHuka 1 H 1 H H H H ‘
59 | craruxa Lt ] | H | |
‘60 HMKT n TepmognHammKa H 1 H H H H ‘
‘61 H MoAroToBKa K UTOrOBOM KOHTPOAbHOW paboTe 1 H 1 H 1 H H H ‘
‘62 H UToroBaa KOHTposbHaA paboTa H 1 H H H H ‘
‘63 HKMHEMaTMKa N AMHAMMUKA MATEPUASIbHOM TOYKM. H 1 H H H H ‘
64 _|Kuaxocrs v nap Lt ] | | H |
65_|Teepaoe reno Lt ] | | | |
‘66 HMEXE\HM‘-IECKVIE N 3BYKOBbIE BOJIHbI. H 1 H H H H ‘
67 ||Cunbl 5NEKTPOMArHUTHOIO B3aMMOAENCTBUS 1

HenoABWKHbIX 3apPAAO0B.
68 ||9Hepruns aneKTPOMarHMTHOro B3anmoaencTemns 1 bubaunoreka LIOK

HEenoABWMKHbIX 3aPAA0B. https://m.edsoo.ru/ff0d1784
IOBIL[EE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 I 7 [

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA



https://m.edsoo.ru/ff0d1784
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