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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma mo ¢Qu3uke Ha YpOBHE CpemHEro oOIero oOpa3oBaHUs COCTaBiIcHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS MPOTPaMMBI CpeaHero oodmiero oOpasoBanusi dexepainbHOTO
rOCYJapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHAApTa CpenHero oOIiero oO0pa3oBaHUs, YTBEPKAEHHOTO
npuka3oM MuHuctepcTBa npocsenieHust Poccuiickoit @eneparuu ot 12.08.2022 Ne732 «O BHeceHHH
U3MEHEHWH B (QelepanbHbli TOCYAapCTBEHHBIN 00pa3oBaTeNbHBIM CTAHIAPT CpPEAHEro OOIIero
o0pa3oBaHMs, YTBEPKIACHHBIN prKa3oM MuHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoit denepamnmm
or 17.052012 Ne 413 «O6 yrBepkaeHun (QeaeparbHOr0 TrOCyJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHAapTa CpeaHero oO0Imero odbpazoBaHus», (emepanbHOW 00pa30BaTEIHLHOW IPOTPAMMBI CPEIHETO
obmiero oOpa3oBaHus, YTBEPKACHHOW NMpuKa3zoM MuH#cTepcTBa pocBemenus: Poccuiickort deneparm
or 18.05.2023 Ne 371, mpuka3zom MunucTepcTBa mpocBemenus Poccuiickoit @enepanun ot 09.10.
2024 r. Ne 704 «O BHeCEeHMH HM3MEHEHHH B HEKOTOpbIC NpPHKa3bl MHHUCTEPCTBA IPOCBEIICHUS
Poccuiickoii @enepanun, kacamomecs GeaepantbHbIX 00pa3oBaTeIbHBIX MPOrpaMM HaYaabHOTO OOLIETOo
o0pa3oBaHHsA, OCHOBHOTO 0O0Iero oOpa3oBaHHWsI W CpPENHEro O00mero oOpa3oBaHUSI», a TaKke
OPHEHTHPOBAaHA Ha IIeJIeBble IPUOPHUTETHI, chopMyarpoBaHHbIE B (perepanpHON paboyeld mporpamme
BOCIIMTAaHUA.

[Iporpamma mo ¢usuke 6a30BOTO YpOBHS Ha YpOBHE cpeaHero oOmiero oOpa3oanus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWI K pe3ysibTaTaM OCBOSHHUS OCHOBHOH 00pa30BaTENbHOMN MPOTPaMMBI,
npencrasieHHslx B ®I'OC COO, a taxke ¢ yuérom denepanbHOl pabodeil mporpaMMbl BOCIUTAHUS H
KOHILIETIIMM MpenofaBaHusl yueOHoro mnpeamera «®Pusuka» B 00pa30BAaTENbHBIX OPraHU3aLUAX
Poccuiickoii deaepannu, peanu3yomnux OCHOBHbIE 00pa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mMporpaMMbl o (GU3UKE HANPABICHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa odygaromuxcst 10-11 kmaccoB mpu 00y4eHnn ux pusrke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesiTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT Tpeboanusim ®I'OC COO
IUTAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM W METallpeIMETHBIM pe3yjbTaTaM OOYYeHHs, a TaKxke
YUUTBIBAET HEOOXOJMMOCTh pealM3ali MEXIPEAIMETHBIX CBsI3eH (PU3UKH C €CTECTBEHHO-HAYYHBIMHU
yueOHBIMHU TIpeMeTaMu. B Hell onpenenstorcsi OCHOBHBIE 1M M3ydeHHs (GU3UKU Ha YPOBHE CPETHETO
obmero o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTaTbl OCBOEHHMS Kypca (HU3MKH: JHMYHOCTHBIE,
MeTanpeaMeTHbIC, IPeIMETHEIC (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢pu3uKe BKIIOYAET:

- IUIAaHUPYEMBIE Pe3yJIbTaThl OCBOEHHS Kypca (PM3UMKM Ha 0a30BOM ypPOBHE, B TOM HYHCJE NpPEAMETHbIC
pe3yAbTaThI IO TOJIaM O0yUCHHS;
- couepxaHue yaeOHoro npeaMera «Dusuka» mo rogaM oOyueHuS;

[IporpamMma mo ¢u3MKe MOKET OBITh MUCIOJIL30BaHA YUUTEISIMH KaK OCHOBA JJISl COCTaBJICHHsI CBOMX
pabounx mporpamm. [Ipu pa3paboTke paboueil HMporpaMMbl B TEMATHYCCKOM ILJIAHMPOBAHUU JIOJDKHBI
OBITH YYTEHBl BO3MOKHOCTH HCIIOJIB30BAHUSI AJIEKTPOHHBIX (LIUQPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SIBJISIFOIUXCSL  Y9eOHO-METOJAMYECKHMMU MaTephaiamMud (MYJIbTUMEIUHHBIE TPOTrpaMMbl, JJIEKTPOHHEIC
Y4eOHUKY W 32JIaYHUKH, JIEKTPOHHBIE OMOJIHOTEKH, BUPTYAIbHBIC JIA0OPATOPHH, UTPOBBIE TIPOIPAMMEI,
KOJJIEKIIMU LU(POBBIX 00pa3oBaTENbHBIX PECYPCOB), PEATM3YIOMIMMHU AUJAKTHYECKHE BO3MOXKHOCTH
WHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  COJiep)KaHUEe  KOTOPBIX  COOTBETCTBYET
3aKOHOJATENbCTBY 00 00pa30BaHUH.

[IporpamMa 1o ¢u3MKE NPenoCTaBiIIET BO3MOXKHOCTb [UIS PEaTM3alUH Pa3IUYHBIX METOIUYECKHX
MOJTXOJIOB K OpraHu3aIiu 00y4YeHus1 PU3KNKE MPH YCIOBUHM COXpaHEHHS 0053aTEIbHOM YacTH co/IepIKaHus
Kypca.

®dusnka Kak Hayka o HanOoJiee 00IIMX 3aKOHAX MPHUPOABI, BHICTYIAs B KAUECTBE yUeOHOrO MpeiMeTa B
LIKOJIe, BHOCUT CYILECTBEHHBIA BKJaJ B CHUCTEMY 3HaHHMH 00 OkpyxkatomeMm wmupe. LKombHBIA Kypc



(M3UKH — CHUCTEeMOOOpPAa3yIOMIM JJIi €CTeCTBEHHO-HAYYHBIX Y4YeOHBIX TPEAMETOB, MOCKOIBKY
(m3nyeckne 3aKOHBI JIEKAaT B OCHOBE TIPOIIECCOB M SBICHHN, HW3y4aeMBIX XWUMHUEH, OnoIormei,
¢duznueckoii reorpadueit u actpoHomueit. Mcrons3oBanne 1 akTHBHOE PUMEHEHHE (PU3NUECKUX 3HAHUN
OTIpe/IeTsieT XapakTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe SHEPreTHKH, TPaHCIOPTa,
OCBOCHHUSI KOCMOCa, TOJyYeHHs HOBBIX MAaTEpPHANOB C 3aJaHHBIMH CBOMCTBaMH M ApYyrux. M3yuyenue
(bM3UKE BHOCHUT OCHOBHOH BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI KapTUHBI MHPa 00yJaIOIIHXCs,
B (¢opMupOBaHNE YMEHWIH MPUMEHSATh HAyYHBI METOJ TIO3HAHWS TPH BBHIIOJIHEHWH WMH YIeOHBIX
HCCIIEIOBaHHH.

B ocHoBy kypca ¢usnku ans ypoBHS cpefHero oOmiero oOpa3oBaHHS TOJOXKEH P UAEH, KOTOpPhIE
MO>KHO pacCMaTpUBaTh KaK MPUHIIHITEI €TO TIOCTPOCHUSI.

Unes uenoctHocTH. B coOTBeTCTBHM € HEW Kypc SBISETCS JIOTHUECKH 3aBEpPIIEHHBIM, OH COICPIKUT
MaTepual M3 BCEX pa3laeNioB (PM3MKM, BKIIOYACT KaK BOMPOCH KIACCHUYECKOH, TaK U COBPEMEHHOMN
(hrzukm.

Unes renepanuzanun. B cooTBETCTBUU ¢ Hell Marepuan Kypca GU3MKu 00beAMHEH BOKPYT (U3NUECKUX
Teopuil. Begymmm B Kypce sBisieTcs: (hOpMUpOBaHUE MPEICTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTepHH,
BEIIECTBE U TIOJIE.

Unes rymanurtapuzanuu. Peanuzanus uaen npeanonaraeT WCHONb30BaHHE TYMaHUTApHOTO MOTEHIIHAA
(hmM3UUecKoi HAyKW, OCMBICIICHHE CBS3M DPa3BUTHSA (QU3UKH C pPa3BUTHEM OOIIecTBa, a TaKXkKe C
MHUPOBO33PEHUECKUMH, HDABCTBEHHBIMH U SKOJIOTHYECKIUMHU TPOOIEMaMH.

Wnes npuknagaoit HampaBneHHOcTH. Kype (u3ukm mpenmonaraeT 3HAKOMCTBO C IIHPOKHUM KPYToM
TEXHUYECKUX U TEXHOJOTHUECKUX MPHUIIOKEHUI H3YUSHHBIX TEOPHI U 3aKOHOB.

Unes skomormzanmy peaiu3yercss MOCPEICTBOM BBEACHUS DJIEMEHTOB COJEPKAHUS, MOCBSIIEHHBIX
9KOJIOTHYECKUM TPOOIEeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHHUKH W TEXHOJOTHH, a
TaKKe 00CYKIEeHUS MPOOIeM PAIIHOHAIIEHOTO MIPUPOIOTIOIH30BAHUS U IKOJIOTHIECKON 0€30IaCHOCTH.

CrepXKHEBBIMU DJIEMEHTAMH Kypca (DM3WKM Ha YPOBHE CpEIHEro OO0Iero oOpa3oBaHUs SIBISIOTCS
¢msnueckue Teopuu (GopMHpPOBAHHE TIPEACTABICHUH O CTPYKTypEe IMOCTPOCHHS (PU3UYECKON TEOPHH,
ponu GpyHIaMEHTaIbHBIX 3aKOHOB M MPHHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUIX O MPHUPOJIE, TPAHUIIAX
MPUMEHUMOCTH TEOPHH, IJIsl OIIMCAHKS €CTECTBEHHO-HAYYHBIX SIBIICHUN M MTPOIIECCOB).

CurcTeMHO-IeATeNbHOCTHBIN TIOX0 B Kypce (DM3HMKH peann3yeTcs MPexk e BCero 3a CUET OpraHn3ainun
SKCIIEPUMEHTAIILHON JIesTeNbHOCTH oOydJaromuxcs. st 6a3oBoro ypoBHS Kypca (U3WKH — 3TO
WCIIONIb30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HSKCIEPUMEHTOB U J1a0OpaTOpHBIX paboT,
KOTOpBIE B MporpaMme 1o ¢u3uke o0beJUHEHBI B OOIMIMH CIUCOK YUYEHHMUYECKHX MPAKTUYECKUX padoT.
Brinenenue B yka3aHHOM TiepedHe JabOpaToOpHBIX PadOT, MPOBOJUMBIX JJisi KOHTPOJSL W OIECHKH,
OCYIIECTBISIETCS yYaCTHUKaMH 00pa3oBaTeIhbHOr0 MpoIiecca UCXOIs U3 0COOEHHOCTEH TUIaHUPOBAHUS U
ocHameHust kaOuHera ¢(usuku. [Ipm STOM oOOecrednBaeTcs OBJNaJieHHE OOYYAIOIUMHCS YMEHHIMH
MTPOBOINTH KOCBEHHBIE M3MEPEHHS, WCCIENOBaHMs 3aBHCHUMOCTEH (PU3NYECKUX BEIUYHWH M ITOCTAHOBKY
OTIBITOB IO MIPOBEPKE MPEIIOKEHHBIX THIIOTES.

Pentenne pacy€THBIX W KA4eCTBEHHBIX 3aJlad C 3aJIAHHOM (PH3MYECKOH MOJIENbIO, TO3BOJISIONIEE
MPUMEHSTh M3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOrO pasfesia Kypca, TaKk M HMHTETPUPYs
3HaHUS U3 pa3HbIX pa3AeioB. s KauecTBEHHBIX 3aa4 IPUOPUTETOM SBIISIIOTCS 3a/1aHus HA 00BSICHEHHE
MpOTeKaHus (PHU3MYECKUX SBICHUHA M TIPOIECCOB B OKPYXKAIOUICH >KU3HHU, TpeOyromme BbIOOpa
(u3MUeCcKOi MOJETH ISl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpeboBanusimu PI'OC COO k MaTepHaIbHO-TEXHUUECKOMY 00ECTICUeHHIO yueOHOTO
mporecca 0a30BbIi ypoBeHb Kypca (M3MKM HA YpPOBHE cpenHero oOmero oOpa3oBaHHs JAOJIKEH
U3y4yaThCs B YCIOBHSIX MPEIMETHOro KaOWHeTa (U3MKW WIHM B YCIOBHUSIX WHTETPUPOBAHHOTO KaOWHeTa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITukia. Hamuume B kabuHeTe Gpu3uku He0OX0IUMOTO J1a0OpaTOPHOTO
000pYAOBaHMS 1JIs1 BBIIOJIHEHHUS YKAa3aHHBIX B IPOrpaMMe 1o (pu3MKe yHeHHYECKUX MPAKTUYECKUX PadoT
1 JEMOHCTPAITMOHHOT0 000PYyI0BaHUS 00s3aTEIIBHO.



JleMoHcTpanoHHOe 000pyZOBaHWEe (QOPMUPYETCS B COOTBETCTBHH C TMPHHIUIIOM MUHHMAIbHOW
JOCTaTOYHOCTH W 00ecIeurBaeT IMOCTAHOBKY MEPEUYHCIEHHBIX B TMpOorpaMMe M0 (PM3UKE KITFOYEBBIX
JEeMOHCTpAaLlMi  JJIi  WMCCIEAOBAaHWS UW3y4aeMbIX SBJICHHH M TIPOLIECCOB, OMIMPHYECKHX H
(hyHIaMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX PUMEHEHUH.

JlabopatopHOoe OOOpyAOBaHHME Ui YYCHHYECKHX TMPAKTHYECKHX paboT Qopmupyercs B BuUiae
TEMaTUYECKUX KOMIUIEKTOB M OOECIIeYMBAETCSI B Pacdy€Te OJHOTO KOMIUIEKTa Ha JABYX OOYYaOILIHXCS.
TemaTtrdeckne KOMIUIEKTH TaOOPaTOPHOTO OOOPYAOBAaHUS MOJKHBI OBITH TIOCTPOSHBI HA KOMILIEKCHOM
WCTIONBb30BaHUN aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUJIEC TUPPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH LIETSIMH H3Y4eHUs (PUZMKHU B 001IeM 00pa30BaHUU SIBIISIFOTCSL:
dopMupoBaHNE HHTEPECA U CTPEMIICHHUS 00yUaIOIINXCsl K HAyYHOMY U3yYEHHIO IPUPOJIBL, Pa3BUTHE UX
WHTEJUIEKTYaNbHBIX U TBOPYECKHUX CIIOCOOHOCTEI;

PasButre mpencTtaBieHuil 0 HAYYHOM METONE TO3HAHWSA W (OPMHPOBAHHE HCCIIENOBATEIHCKOTO
OTHOUICHUS K OKPY>KAIOIIUM SIBIICHHSM;

dopMmHupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HM3Y4YeHHS OCHOB CTPOCHHUS MaTepuHl W
(hyHIaMEHTATFHBIX 3aKOHOB (DPU3UKH;

dopmupoBaHre YMEHUH OOBSCHATH SIBICHHS C HCIOJNB30BAaHHEM (PH3MYECKHX 3HAHUM W HAYYHBIX
JIOKa3aTeIbCTB;

dopmupoBaHHe MPEICTABICHUH 0 PO GUUKA I PAa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JocTtmkeHnne 3Tux meneit odecrneunBaeTcst pelieHneM CISAYIONUX 3a7ad B IpoIiecce U3ydeHus Kypca
(u3UKM Ha YPOBHE CpPEeHETO 00IIEero oopa3oBaHMsL:

[IpuoOperenue cucTempl 3HaAHMH 00 00X PUZNIECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKITFOUAs
MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, DIIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOPHU3NKH;
dopMupoBaHre YMEHUH MPUMEHITH TEOPETHUYECKHE 3HAHUS ISl OOBSCHEHHS (DU3UYECKUX SIBICHUH B
MIPUPOJIE U JUTSI IPUHSTHS IPAKTHYECKUX PEIICHUH B TTOBCETHEBHOM KHU3HM,

OcBoeHre CIOCOOOB pEIICHHs Pa3IMYHBIX 33/a4 C SBHO 3aJaHHOW (U3MUECKOW MOJENbBIo, 3a/1ad,
MO/IPa3yMEBAIINX CAMOCTOSITEIhHOE CO3/IaHue (DU3MYECKOW MOJIENH, COOTBETCTBYIOIIECH YCIOBHUSAM
3a1a4u;

[Nonnmanve pu3MYECKHX OCHOB W MPUHIIMIIOB JACUCTBHS TEXHHYECKHX YCTPOMCTB M TEXHOJOTUYECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPey;

OBnazieHne METOJaMU CaMOCTOSTENILHOTO TUIAHWPOBAHMS M MPOBEACHUS (DU3NUECKUX IKCIIEPHUMEHTOB,
aHaJM3a U MHTEpIIpeTany HHHOPMAIIUH, OTIpeIeIEHHS JOCTOBEPHOCTH MOYYEHHOTO PE3yJIbTaTa;
Co3anue yCIoBHiA 7Sl Pa3BUTHS yMEHHUH TPOEKTHO-MCCIIEIOBATENLCKOM, TBOPUECKOH IS TENEHOCTH.

OOGi1iee YKCII0 YacoB, PeKOMEHI0BaHHbBIX JUIs u3yueHus ¢pusuku — 136 gacos: B 10 kiacce — 68 wacos (2
yaca B Heento), B 11 kimacce — 68 gacos (2 4aca B HEJIEIIO).

[Ipennaraemelii B nporpamMe 1o (U3uKe MepevyeHb J1ad0paTOPHBIX M MPAKTHYECKUX Pa0OT SBISETCS
PEKOMEIOBaHHBIM, YYHUTEb J€aeT BBIOOP MPOBEAEHUs JIaOOPaTOPHBIX PabOT U OIBITOB C Y4ETOM
WHIUBUTYATBHBIX 0COOCHHOCTEH 00yJaromuxcsl.

Jlro6as pabouast mporpamma JOJKHA [TOJTHOCTBIO BKITIOYATh B ce€0s1 collepKaHue TaHHOM MPOrpaMMsl 1o
¢dusmke.

B otnenbHBIX citydasx Kypc pu3ukm 0a30BOTO YpPOBHS MOXET M3ydaThcs B 00béMe 204 waca 3a niBa
rona ooyuenus (3 1 B Hegemo B 10 u 11 kimaccax). B aTom cirydae yBenmuduBaeTcst He MeHee yeM 110 20 9
pe3epBHOE BpEMsl, KOTOPOE HCIIONB3YETCsl YUHUTENeM Il W3yYeHHS BOIPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM TIpodMiieM OOydYeHHs, W YBelMYMBaeTcs ydeOHas Harpys3ka, OTBOJMMAs Ha H3ydeHHE
MEXaHUKH, MOJICKYJSIPHOW (PU3MKH WM 3JEKTPOAMHAMHKH, 32 CUET paCIIMpPEHHs 4Yuciia J1adopaTOpHBIX
paboT ucce0BaTeIbCKOro XapaKTepa U YPOKOB PELICHHUs KaueCTBEHHBIX U PAaCUETHBIX 3a1ad.



Copnep:xanne od0yuyenus B 10 kiacce.

Pazoen 1. Qusuxa u memoovt HAy4Ho020 NOZHAHUAL.

®uznka — Hayka o npupoae. Hayunsie MeToabl NO3HAHUS OKpYXarowero Mmupa. Posis skcnepumenTa u
TEOPHUU B IPOIIECCE TIO3HAHUS PUPOIBI. DKCIIEPUMEHT B (pr3uKe.

MonenupoBanne (U3NYECKUX SBJICHUNA W mporeccoB. Haydnsie rumoTe3sl. Ous3myueckrne 3aKOHBI U
Teopuu. | paHUIBI TPUMEHUMOCTH (PU3NIECKHIX 3aKOHOB. [I[pHHITMT COOTBETCTBUSI.

Pomp n mecto ¢u3uku B GOpMUPOBAHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHpPa, B MPAKTHYECKOU
JeSATEIbHOCTHU JHOACH.

HemMoHcTpanuu.

AHaoroBeie ¥ MU(GPOBBIC U3MEPHUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIC TATUHKH.

Paszoen 2. Mexanuxa.

Tema 1. Kunematuka

Mexannyeckoe  ABmKeHHE. (OTHOCUTENBHOCTb  MEXaHHMuYecKkoro nBmwkeHus. Cucrema  orcuéra.
TpaexTopus.

[lepememenne, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOpPEHHE MaTepuanbHOMN
TOYKH, UX MIPOEKIIMHU HA OCU CUCTEMBbI KOOpAUHAT. CI0XKEHUE NEPEMELLICHUN U CII0KEHUE CKOPOCTEIl.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJUHEHHOE JBUXKCHHE. ['paduKu 3aBUCMMOCTH KOOpJUHAT,
CKOPOCTHU, YCKOPEHUS, IyTH U MEPEMEIICHUS MATEPUATbHOM TOUKH OT BPEMEHHU.

CBobogHoe magenne. Y CKopeHne CBOOOTHOTO TTaIeHHSI.

Kpuponuneitnoe npwxkenue. JIBUKEHUE MATEPUATIEHOM TOUKHU 110 OKPYKHOCTH C MOCTOSIHHOW 1O MOAYJIIO
CKOpOCTBIO.  YTJIOBasg CKOpPOCTh, JIMHEHHas ckopocth. llepwog w  dwacrora  oOpamieHus.
LenTpocTpeMuTensHOE yCKOPEHHE.

TexHuueckue ycTpoicTBa M NMPAKTHUYECKOE NPUMEHEHHE: CIIUIOMETP, ABMKEHUE CHAPSIOB, LICIHBIE U
PEMEHHBIE IEPENAYH.

HemMoHcTpanuu.

Mopenb CUCTEMBI OTCUETA, MIUTFOCTPAIIAS KHHEMATHUECKUX XapaKTEPUCTHUK JIBIDKCHUS.

[IpeoOpazoBaHue MBUKEHHI C UCTIOIH30BAHNEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3LyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habnronenue amxeHus Tena, OpOIIEHHOTO O] YTIIOM K TOPU30HTY ¥ TOPH30HTAIBHO.

Uzmepenne yckopeHusi CBOOOTHOTO MaICHNSI.

HamnpaBnenue ckopocTy Ipy ABMKEHUH IO OKPYKHOCTH.

YyeHndyeckuil 3KCIIEpUMEHT, 1Tab0paTopHbIe pabOThHI

N3yueHue HepaBHOMEPHOIO ABMKEHUS € LIEIbIO ONPEEICHIS] MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOMICHUSI MEXAY ITYTSIMH, MPOWICHHBIMU TEJIOM 3a IMOCIIECIOBATEIHHBIC PaBHBIC
MIPOMEKYTKH BPEMEHHU MIPH PABHOYCKOPEHHOM JBIKCHUH C HAYAIBHON CKOPOCTHIO, PABHOM HYITIO.
N3yuenue ABM>XKEHUS IAPUKA B BSI3KOU XKUAKOCTH.

Nzydenune nmxeHus Tena, OpomeHHOro TOpU30HTAIBHO.

Tema 2. lunamuxka.

[Ipunuun otHocurensuocTy ["anunes. [lepsriit 3akon HetoToHa. MIHepunanbHbie CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun cynepnio3uriuu cuil. Bropoii 3akoH HeloToHA /1711 MaTepHAIBHON TOYKH.
Tpetuii 3akoH Hpl0TOHA A7151 MaTEpUATIbHBIX TOYEK.

3akxoH BceMupHOTo TsaroteHus. Cuna Tspkectu. [lepBast kocMuyeckas CKOPOCTb.

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

Tpenne. Bunel TpeHust (mokos, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS
CKOJIBYKEHHS U cuiia TpeHus nokos. Koagduiment tpenus. Cuia conpoTUBICHHS IPU IBUKCHHH Tejia B
JKAJIKOCTH WA Ta3e.

[NoctynarensHOE 1 BpamaTelsHOE ABIKEHIE A0COIIOTHO TBEPIOTO TEa.

MOMEHT CUJTbI OTHOCUTENIBHO OCH BpalieHus. [nedo cunbl. Y cioBus paBHOBECHS TBEPIOTO TeNa.



TexHu4Yeckue yCTpOMCTBAa M NPAKTUYECKOE NPHUMEHEHHE: MOAUIMITHAKY, ABM)KEHUE HCKYCCTBEHHBIX
CITyTHHKOB.

JeMoHcTpanuu.

SIBrieHrEe UHEPIIUH.

CpaBHeHME Macc B3aUMOJEHCTBYIOLINX TE.

Bropoii 3akoH HeroToHa.

H3mepenue cuil.

CrnoxeHnue cui.

3aBHCUMOCTD CHITBI YIIPYTOCTH OT AehOopMaluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U MaICHUN.

CpaBHEeHME CUJ TPEHUS TIOKOsI, KAUEHUS U CKOJIB)KEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

YueHn4IeCcKuii IKCIIEPUMEHT, JabopaToOpHBIC PaObOTHI

Nzyuenune npuxeHus Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX B IMPY)KUHE M PE3WHOBOM 00paslie, OT UX
neopMaItim.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPAOrO TEJId, UMEIOLIETO OCh BPAIIEHUS.

Tema 3. 3aKkOHBI COXpaHEHUS B MEXaHUKE.

Wmnynec mMaTepuanbHON TOYKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUEK. VIMIynbC CHIBI U M3MEHEHHE
HMITyJIbCa TeJa. 3aKOH COXPaHEHUs UMITyJIbca. PeakTUBHOE IBHKEHHUE.

Pabota cunbl. MOIHOCTB CHJIBL.

Kunerndeckas sHEprus MaTepuaabHOU TOYKH. TeopemMa 00 N3MEHEHNN KHHETHYECKOW YHEPTHH.
[lorenumanbhast  sHeprus. lloTeHumanbHast  3Heprust  ympyro  I1e(OpMHPOBAHHOW  IIPY>KUHBL
[lorenumanbHas 3HEpryus Teaa BOIM3K HOBEPXHOCTH 3EMIIH.

[NoreHnmanbHble M HENOTCHUUANBHBIE CHIbl. CBS3b pa0OTHl HEMOTEHIMANBHBIX CHUJI C M3MECHEHHEM
MEXaHWYECKOHW SHEPTMH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

Ynupyrue u Heynpyrue CTOINKHOBEHHUS.

TexHnyeckue ycTpoWcTBa M INPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIM IMHCTOJET,
JBU)KEHHE PaKeT.

HeMoHcTpanuu.

3aKoH cOXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Ilepexox noTeHIMATBEHON SHEPTUU B KHHETHYECKYIO U 00PaTHO.

Y4eHNUEeCKUI SKCTIEPUMEHT, J1ab0paTOpPHbIE PadOTHI

Wzyuenne abCoMOTHO HEYNPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHHKOB.
UccnenoBanne cBs3u pabOTHl CHJIBI ¢ M3MEHEHHEM MEXaHWYECKOM SHEpPruM Tejla Ha IpUMepe
PacTsKEHUS] pe3UHOBOTO KIyTa.

Pazoen 3. Monexynapnas ¢uzuxa u mepmoounamuxa.

Tema 1. OCHOBBI MOJIEKYTISIPHO-KMHETHYIECKON TEOPHH.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKONH TEOPHH M MX ONBITHOE 00O0CHOBaHHE. bpoyHOoBCKOE
newxenne. {uddysusa. Xapakrep OBMKEHHS M B3aMMOJAEWCTBUS YACTHIl BeliecTBa. Monenu CTPOCHHS
ra3oB, JKUIKOCTEH U TBEPIBIX TeJl M OOBSICHEHHE CBOICTB BEIIECTBAa Ha OCHOBE 3THX Mojeneld. Macca n
pa3mepsl Monekyn. KomudectBo Bemectsa. [loctosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llIkana remneparyp Llenscus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHUECKON TEOPHH MACATHHOTO ra3a.
AOGcomroTHast TeMmrepaTypa Kak Mepa CpelHed KHHETHYECKOW SHEPTrHu TEIUIOBOTO JABIKEHHUS YaCTHIL
raza. lllxana Temneparyp KenpBuna. I'a3zoBble 3akoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akoH



Janbrona. M3ompoiieccsl B WACAILHOM Ia3e ¢ MOCTOSHHBIM KOJHYECTBOM BellecTBa. I'padudeckoe
MIpeICTaBIeHNE U30TPOIIECCOB: U30TEpPMa, H30X0pa, n306apa.

TexHnueckue yCTpOHCTBa M IPAKTHUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

HeMoHcTpanuu.

OmnbITHI, JOKa3bIBAIONINE AWCKPETHOE CTPOSHHE BemlecTBa, (oTorpaguu MOJNEKYNl OpraHHYeCKHX
COEIUHECHUN.

OmnebITel 10 1M GYy3UN KUAKOCTEH 1 ra3oB.

Monenbs OpOyHOBCKOTO JIBUKECHHSL.

Mogens onsita LlTepHa.

OnbITHL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOIEHCTBUSL.

Monenb, HITIOCTpUpPYIOLIas MPUPOAY aBIEHUS ra3a Ha CTEHKHU COCy/a.

OnbITHL, WUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HICAIBHOTO ra3a, U30IPOLECCHI.

YueHn4IeCcKuii IKCIIEPUMEHT, JabopaToOpHBIC PaObOTHI

Omnpenenenne Macchl BO3yXa B KIIACCHON KOMHATE Ha OCHOBE M3MEpPEHHUI 00bEMa KOMHATBI, IABICHUS U
TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKeHHOTo rasa.

Tema 2. OcHOBBI TEpMOJIUHAMUKH.

TepmonnHaMudeckast cucreMa. BHyTpeHHSS SHEprusi TePMOAWHAMUYECKONH CHUCTEMBI U CIIOCOOBI €&
n3MeHeHus. KomudecTBo TemyoTel M paboTa. BHYTpeHHssT SHEprHs OJHOATOMHOTO HIEAbHOTO Trasa.
Buapl Temonepenaun: TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYEHUE. Y IeJbHAs TEINIOEMKOCTh BEILIECTBA.
KonuyecTBO TEMIOTHI NpHU TEIIONEpPEAAYE.

[lonsitne 06 agmabGatHoM mpouecce. [lepBblii 3akoH TepMoguHaMuKu. [IpuMeHEeHHE TEpBOrO 3aKOHA
TEPMOAMHAMUKH K U3omporieccaM. | 'padrueckas naTEppeTanus paboThl raza.

Bropoii 3akon TepmoauHamMuki. HeoOpaTuMocTh MpoIeccoB B PUPOJIE.

TeruoBeie MammHbI. [IpUHIATIET EeHCTBHUS TEIDIOBBIX MammmH. [IpeoOpa3oBaHus SHEPTHH B TEIIOBBIX
MammHax. Koaddunuent nonesnoro aevicteus TerioBold Mammbel. L{ukn Kapho u ero koaddumnuent
TTOJIE3HOTO JIEHCTBUS. DKOJOTHIECKHE TIPOOIEMBI TETUIOPHEPTETHKH.

TexHUUECKHE YCTpOWCTBA U MPAKTHUECKOE MPUMEHEHHE: JIBUTATENlb BHYTPEHHErO CropaHusi, OBITOBOU
XOJIOIWJIbHUK, KOHIUIIHOHED.

HeMoHcTpauuu.

W3meHeHne BHYTpeHHEH HSHEPrHHM TeNa IMPH COBEPIICHUH pabOTHI: BBEUIET MPOOKH W3 OYTBUIKH TION
JeiCTBUEM  CXAaToro BO3JyXa, HarpeBaHue ddupa B JaTyHHOH TpyOke TyTEM  TpeHHs
(BUIEOIEMOHCTpAITHS).

W3meHneHune BHyTpEeHHEH 3HEPTUH (TEMIIEpaTyphl) Tella P TeTIonepeiade.

OnbIT 10 a/IMabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3AYIIIHBIM OIHUBOM ).

Monenu napoBoii TypOWHBIL, IBUTaTelsl BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO JIBUTATEIIS.

Y4eHNUeCKU SKCTIEPUMEHT, J1a00paTOpPHbBIE PadOThI

N3mepenue yieapHON TEIOEMKOCTH.

Tema 3. ArperatHbie COCTOsHUS BelecTBa. Da30BbIe IEPEXOIbI.

[Tapoo6pa3oBanue 1 KoHmeHcanus. Mcmapenne u kurieHre. AOCOIOTHAS W OTHOCHTENbHAS BIAKHOCTH
Bo3ayxa. HackimeHHsId ap. Y neiapHast TeIioTa napooopa3oBaHus. 3aBUCUMOCTh TEMITEPATyPhl KUTICHHUSI
OT JIaBJICHUSL.

Tépmoe Temo. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIUS CBOHCTB KpucTamuioB. JKuukue
kpuctayuiel. CoBpeMeHHBbIE MaTepuansl. [ImaBienne n Kpuctaumzanus. Y AeiabHasl TEeIJIoTa ITUTaBIeHUs.
CyOmumarus.

YpaBHEHUE TETIOBOTO OaaHca.

TexHuueckue yCTpONCTBA M MNPAKTUUECKOE NPUMEHEHHE: TUIPOMETP U IMCUXPOMETP, KaJOpUMETD,
TEXHOJIOTMH MOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.



HemoHcTpauuu.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npy HOHMKEHHOM JaBICHUU.

CrniocoObl n3MeEpeHHst BIaKHOCTH.

Habmoienne HarpeBaHus U IIABIEHUS KPUCTAIDTIYECKOTO BEIIECTBA.

JleMoHCTpanus KprucTasioB.

YueHn4IecKuii SKCIIepUMEHT, 1a0opaTopHBIE pabOTHI

N3mepeHne 0THOCUTENBHON BIaKHOCTH BO3AYXA.

Pazoen 4. Dnekmpoounamuxa.

Tema 1. DnekTpocraTuka.

OnexTpuzanus Tell. ONeKTpHUUecKnid 3apsn. J[Ba Buma osmekTpuueckux 3apsagoB. llpoBomHukw,
TUDIIEKTPUKH M TIOTYTIPOBOAHHUKH. 3aKOH COXPAaHEHUS 3JIEKTPHUIECKOTO 3apsia.

Bsanmogpeiicteue 3apsnoB. 3akoH Kymona. ToudedHBId SHEKTpHYECKHH 3apsi. DJIEKTPUYECKOe IIOJe.
Hanpsoxénnocts anekrpuueckoro nods. [IpuHOun cynepno3uiuu sneKTpudeckux nosed. Jlunum
HapsOKEHHOCTH 3JEKTPUUECKOTO MOJSL.

PaGora cun oanektpocratmyeckoro mois. I[lorennman. Pasnocte mnotennmanos. [IpoBognukm u
JUAIIEKTPUKY B JIEKTPOCTATHYECKOM IoJie. Ju3eKTpruuecKast IpOHULAEMOCTb.

OnexktpoémMKocTh. KonaeHcaTtop. OJeKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsKEHHOTO
KOH/IEHCaTOopa.

TexHuueckue  ycTpoicTBa M MPAKTHUYECKOE  NPUMEHEHHE:  JJIEKTPOCKON,  3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMIICHHE JJIEKTPONMpPHOOPOB, KOHIACHCATOp, KOMMPOBAJIbHBIN ammapar,
CTPYHHBIN PUHTED.

HemoHcTpauuu.

Y CeTpoUCTBO U IPUHIUI JCHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBre HA3JIEKTPU30BAHHBIX TETI.

DIIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEJl.

[IpoBOAHUKH B JIEKTPOCTATHYECKOM TIOJIE.

DJeKTpocTaTUYecKas 3aIIuTa.

JWpIEeKTPUKH B JIEKTPOCTATUUECKOM IOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOPa OT IUIOLAAH IIACTUH, PACCTOSIHUS MEXIy HUMHU
U JUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOTO KOHJIEHCATOPa.

YyeHndeckuii 3KCIIepUMEHT, Ta00PaTOpHBIE paOOTHI

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTosTHHBIH IeKTpUYECKHil TOK. TOKH B pa3iIMUHBIX cpenax.

ONEeKTpUYECKUN TOK. YCIIOBUSI CYIIECTBOBAaHUS dJIEKTpUueckoro Toka. Mcrounuku Toka. Cuna Toka.
ITocToaHHBIM TOK.

Hanpsxenue. 3akon Oma 11 ydacTka LeTu.

OJNEKTpUUYECKOE  CONPOTHMBIEHHE.  YJIEIBHOE  CONpPOTUBIEHHE  Bemectsa.  [locienoBarenbHoE,
napajuieIbHOe, CMEIIAaHHOE COEAMHEHNE TPOBOTHUKOB.

Pabota anexrpudaeckoro Toka. 3akoH [xoyms—JIenma. MomHOCTE 3JeKTPUIECKOTO TOKA.
ONEeKTPOABIKYIIAs CHJIa M BHYTPEHHEE CONPOTHBIIEHHE MCTOYHWKA TOKa. 3akoH Oma JUIs MOJTHOM
(3aMKHYTO¥) MeKTpUIecKoi 1enu. KopoTkoe 3aMbIKaHue.

OJNeKTpoHHass TPOBOAMMOCTb TBEPIABIX METAJIOB. 3aBUCHUMOCTb COIPOTHBIEHUS METAJIOB  OT
TeMieparypsl. CBepXNpOBOAUMOCTb.

DNeKTpUYecKuil TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOCTBEHHAas M MpPHUMECHas NPOBOAMMOCTH IOJNYNPOBOIHHUKOB. CBoiicTBa p—N-
nepexoza. [lomynpoBoTHUKOBBIE IPUOOPHI.



OJeKTpUYeCKUi TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIMTOB. OJIEKTPOIMTHYECKAsl JUCCOLUALIUA.
OIIEKTPOIH3.
OnexTpudyeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENBHBIN pa3psa. Monnus. [1nazma.
TexHHYeCKHE YyCTPONCTBA M MPAKTHYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJIBTMETpP, PEOCTAT, HCTOYHHUKH
TOKa, DJIEKTPOHATrpeBaTeIbHbIC TPHUOOPHI, ANEKTPOOCBETHTENbHBIE TPHUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKyyMHBII U0, TEPMHUCTOPBI U (JOTOPE3UCTOPHI, TIOITYIIPOBOIHUKOBBIN JHOM, TaIbBAHUKA.
JeMoHcTpauuu.
W3mepenne cuiibl TOKa U HampsHKEHUSL.
3aBHCHUMOCTb COINPOTHUBJICHUS LWIMHAPUYECKUX IPOBOAHUKOB OT MJIMHBI, IUIOIAAU IIOIEPEYHOIO
CEYeHHUs U MaTepuaa.
CMeniaHHOE COeTUHEHNE TIPOBOTHUKOB.
IIpssmoe m3MepeHne >IeKTPOABIKYINEH CHbl. KOpOTKOe 3aMbIKaHHE TaJbBAHWYECKOTO JJIEMEHTAa H
OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.
3aBUCUMOCTH COTIPOTHBIICHUS METAJUIOB OT TEMIIEPaTYpBHI.
IIpoBOMMOCTE IIEKTPOIIUTOB.
HckpoBoii pa3psi 1 IpOBOAMMOCTD BO3yXa.
ORHOCTOPOHHSS MPOBOIUMOCTD JHOMA.
YdeHNUeCKU IKCIIEPUMEHT, JIAO0paTOPHBIC pabOTHI
N3ydeHne cMemanHOro COeTUHEHNS PE3UCTOPOB.
W3mMmepenne aeKTpoaBIKYIIEH CHITBI ICTOYHHMKA TOKA U €0 BHYTPEHHETO COITPOTHBIICHUS.
Hab6nronenue snextponusa.

MexIpeIMETHBIE CBSA3H.
Wzyuenne xypca ¢usuku 0azoBoro ypoBHs B 10 kiacce OCyLIeCTBISIETCS ¢ YYETOM COAEP)KaTeIbHbBIX
MEXIIPEIMETHBIX CBSA3EH ¢ KypcaMH MaTeMaTHKy, OUOIOTUH, XUMUH, Teorpaduu 1 TEXHOIOTHH.
MexnpeaMeTHbIE MTOHIATHA, CBA3aHHbBIE C M3yYEHHEM METOJOB HAYYHOTO MO3HAHHWS: SBIIEHUE, HAY4HBIH
¢axT, runoresa, GpuMUecKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, SKCIEPUMEHT, MOJEIUPOBAHHE,
MOJIEb, H3MEPEHHE.
MaremaTHKa: pelieHle CHCTEMbl ypaBHEHWH, TuHeHas QyHKms, napabona, runepboma, ux rpaduku u
CBOWCTBa, TPUTOHOMETpUYECKHME (QYHKUUU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIINK Ha OCH KOOPJIUHAT, CII0)KEHHE BEKTOPOB.
Buonorust: MexaHnueckoe IBW)KEHHE B JKUBOW Tpuponae, TUPQy3usi, 0CMOC, TEIIOOOMEH >KWUBBIX
OpPTaHU3MOB (BHIBI TEIUIONEPEIauH, TEMIOBOE PABHOBECHE), JIIEKTPUIECKUE SIBJICHNS B )KUBOW IIPUPOJIE.
XUMUS: TUCKPETHOE CTPOEHHE BEIIEeCTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBa, MOJISpHas
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, KUAKOCTEH W ra3oB, JIEKTPUYECKHE CBOMCTBA METAIIOB,
3NEKTPOIUTHYECKAs AUCCOIMALINS, TaTbBaHHKA.
I'eorpadus: BIaXXHOCTh BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.
TexHosnorus: mpeoOpa3zoBaHUE ABIKEHHH C HCIOIB30BAHUEM MEXAHH3MOB, YUET TPEHUS B TEXHHKE,
MIOAIINITHUKY, MCIIOIh30BAHNE 3aKOHA COXPaHEHHWs WMITyJbCa B TEXHHKE (pakera, BOJAOMET U JpyTHe),
JIBUTATEIh BHYTPEHHETO CrOpaHus, mapoBas TypOwWHA, OBITOBOM XOJIOAWIBHHUK, KOHIWIIMOHED,
TEXHOJIOTHH MOJyYEHHs] COBPEMEHHBIX MaTEpHasoB, B TOM YHCIIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUH,
JNEKTPOCTaTHYECKas 3alluTa, 3a3eMJIGHHE JIIEKTPONpHOOpPOB, KCEPOKC, CTPYWHBIA MPHUHTED,
3JIEKTpOHArpeBaTeIbHbIE TPUOOPHI, HIEKTPOOCBETUTENBHBIE TPUOOPHI, FATbBAHHKA.

Conep:xanue od0yuenusi B 11 kiacce.
Pasoen 4. Dnexmpoounamuxa.
Tema 3. MarauTtHoe 1oJie. J1eKTPOMarHUTHAS. WHTYKIIUSL.



[TocTostHHBIe MarHuTHl. B3auMoaeiicTBUE MOCTOSIHHBIX MarHUTOB. MarautHoe nosie. BekTop MarHuTHOM
UHAYKIUU. [[pUHIUT CyNeprno3uiiui MarHUTHBIX Tojieil. JInHuu MarHuTHOW MHAYyKUuuu. KapTruHa nuHui
MAarHUTHOW MHIYKIWHU TOJIS TOCTOSTHHBIX MarHUTOB.

MarauTtHoe TMojie TPOBOJHUKA C TOKOM. KapTwHa NWHWIA WHAYKOAW MarHATHOTO IIONISA JIMHHOTO
MPSIMOTO TIPOBOJHWKA M 3aMKHYTOTO KOJBIIEBOTO IPOBOJA-HHUKA, KAaTyMKH ¢ TokoM. OmbIT Opcrexa.
B3aumozeiicTBiuE TPOBOAHUKOB C TOKOM.

Cuna Amriepa, e€ MOIYITb 1 HAIpaBIICHHE.

Cuna Jlopenna, e€ MOAyJIb U HampapieHue. J[BIKeHNEe 3apssKeHHOM YacTUIBI B OJHOPOHOM MarHUTHOM
noie. Pabota cuiel Jlopenna.

SIBneHre 3MEeKTPOMArHUTHOW WHAYKIWHU. [I0TOK BEKTOpa MarHMTHOW WHAYKIHHU. DIIEKTPOIBIOKYIIAS
CHJIa MHAYKIIUHU. 3aKOH JIEKTPOMarHUTHON nHAyKnn Dapajes.

BuxpeBoe anekTpuueckoe moiie. DIEKTPOABIKYIIAs CHIa WHAYKIWW B MPOBOJHUKE, TBUKYIIEMCS
MOCTYNMAaTEeIbHO B OJJHOPOJHOM MAarHUTHOM II0JIE.

IIpaBuno JleHua.

NuaykTuBHOCTE. SIBIEHNE CAMOMHAYKIINU. DIEKTPOABIKYIIAS CHJIa CAMOWHIYKIINH.

DHeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DIEKTPOMarHuTHOE MOJIE.

TexHnyeckue yCTpoCTBa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MATHUTHI, 3JIEKTPOMArHUTEHI,
BJIEKTPOJIBUTATENb, YCKOPUTETH DIIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS T1E€Yb.

HemoHcTpauuu.

OmneiT Dpcrena.

OTKII0HEHHE AIIEKTPOHHOTO ITyYKa MATHATHBIM TTOJIEM.

JIvHIM MHAYKOIUKA MarHUTHOTO TIOJIS.

B3anmMopeiicTBue IBYX IPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

HetictBue cuibl JlopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue MeKTPOMarHUTHON MHTYKITHH.

IIpaBuno JleHua.

3aBUCUMOCTH JIEKTPOIBIDKYIIECH CHIIBI MHAYKIIUH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBiieHrE CaMOMHTYKIIMH.

YyeHndyeckuii 3KCIepUMEHT, Ta00paTOpHBIE paOOTHI.

W3ydeHne MarHuTHOTO TOJISt KATYIIIKU C TOKOM.

HccnenoBanre NeiCTBUS MOCTOSHHOTO MarHUTA HA PAMKY C TOKOM.

HccnenoBanne SBICHUS AIEKTPOMArHUTHOW HHIYKIIHU.

Pazoen 5. Konebanus u eonnbl.

Tema 1. MexaHnudeckre 1 JIIEKTPOMATHUTHBIE KOJIeOaHMS.

KonebarenbHas cucrema. CBOOOAHBIC MeXaHHUYSCKUE KoJieOanus. I'apmonnueckue konebanus. [lepuos,
4yacToTa, aMILIUTYya U (aza konebanuil. IIpyuHHBIA MasTHUK. MaTeMaTHYECKUI MasTHUK. Y paBHEHHE
rapMOHHYECKHX KoyieOanui. [IpeBparienne sHepTuH MPY TAPMOHUIECKUX KOJICOaHUSX.

Konebarenpupiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIC KOJEOAHHS B WJICATLHOM KOJeOaTelnbHOM
KOHTYpe. AHAIIOTHS MEXK/y MEXaHHYECKUMHU W DJIEKTPOMarHUTHEIME KosieOanusmu. Dopmyna TomcoHa.
3aKOH COXPaHEHHUsS SHEPTUH B HJICATBHOM K0Jic0aTeIbHOM KOHTYpE.

[Ipencrasnenne o 3aTyxalImuX KOJeOAHUAX. BBIHYXICHHBIC MeXaHWYECKHE KoyieOaHus. Pe3oHaHC.
BrIHyXIeHHBIE 37IeKTPOMarHUTHEIE KOJIeOaHus.

[Tepemennsiit Tok. CUHYyCOUIATBHBIN EpEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAUCHIE CHIIBI TOKA U HAIIPSDKCHHUS.



Tpancdopmatop. [IpousBoacTBo, mepenada U MOTPeOICHUE DIEKTPUUECKONW IHEPTUU. DKOJIOTMUYCCKHE
PUCKU IIpH IIPOU3BOJCTBE AJIEKTporHEpruu. KyinbTypa ncronb30BaHUs 3JEKTPOIHEPTUU B TIOBCEIHEBHOM
JKU3HU.

TexHuueckue yCTpOICTBA H MPAKTHUYECKOE MPUMEHEHHUE: DSJIEKTPUYECKUN 3BOHOK, TI'€HEpPaTop
[IEPEMEHHOTr0 TOKA, JUHUU 3JIEKTponepeaay.

JeMoHcTpanuu.

HUccnenoBanre napaMeTpoB KojeOaTeIbHOM CUCTEMBI (IPY>KUHHBIA HITH MATeMaTHYECKUI MasiTHUK).
Habmoenne 3aryxaromux Koxe0aHmii.

Hccnenoanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUI.

Hao6monenue pe3onanca.

CBOOOTHBIC AIEKTPOMATrHUTHEIC KOJICOAHUS.

OcmniorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HANPSOKEHHS OT BPEMEHH) IS 3JIEKTPOMATHUTHBIX
KoJeOaHui.

Pe3onanc mpu nocienoBaTeIbHOM COEIMHEHNN PE3UCTOPa, KaTyIIKU HHAYKTUBHOCTH U KOHIEHCATOpa.
Mopenb TUHUM 3JEKTpoIepeiadn.

YdeHNUeCKUi IKCTIEPUMEHT, TabopaTopHbIE PadOTHI

HccnenoBanne 3aBUCHMOCTH TIEPHOJIa MAITBIX KOJIEOAHUH TPy3a HA HUTH OT JJIMHBI HUTH U MaccChl Ipy3a.
HccnenoBanyie nepeMEHHOr0 TOKA B LIEHH U3 MOCIEA0BATEIbHO COEAMHEHHBIX KOHIEHCATOPA, KATYIIKU U
pe3ucropa.

Tema 2. Mexanudeckue 1 SJIEKTPOMArHUTHBIE BOJTHBI.

MexaHn4eckre BOJIHBI, yCIOBHUs pacnpocTtpaHeHus. Ilepuon. CkopocTh pacmnpocTpaHEeHUs U JUIMHA
BoNHBL. [lomepeuHble U PoOIbHEBIE BOMHBL. MHTepdhepeHnrs 1 qudpaknust MeXaHHYECKUX BOJIH.

3Byk. CKOpOCTb 3ByKa. 'pomMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONeKTpOMarHuTHbIE BOJHBI. YCIIOBUS M3IIydeHHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opueHTanus
BekTopoB E, B, v B anexTpomarHuTHOW BosiHe. CBOICTBa 3JEKTPOMArHMTHBIX BOJH: OTpaKe€HHE,
penoMIleHue, oJisipu3anys, Judpakuus, narepdepertrs. CKOpOCTh MEKTPOMArHUTHBIX BOJH.

[Ikana 37eKTpOMarHuTHBIX BOJIH. [I[puMeHeHre 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuuMnBEl paguocBs3u U TeneBuaeHus. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CpeJibl.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTBI, YIbTPa3BYKOBAs
JMUArHOCTHKA B TEXHUKE W MEIUIIMHE, panap, paAuonpuéMHHK, TelIeBU30p, aHTeHHa, TeiedoH, CBU-
TIeYb.

HemoHcTpauuu.

OO0pazoBaHue 1 pacIpOCTPaHEHUE ITONIEPEYHBIX U MTPOAOIHHBIX BOJH.

Kounebmomieecst TeJio Kak HCTOYHUK 3BYKA.

HaGmonenue oTpaxxeHns 1 NpeIoMICHAS MEXaHUIECKUX BOJTH.

Habnronenue narepdepeHiun u Tuppakiinid MEXaHHYECKUX BOJTH.

3BYKOBOI pe30HaHC.

HaGuroienme cBsi3u TPOMKOCTH 3BYKA U BRICOTHI TOHA C aMIUTUTYIOW U YaCTOTOM KOJICOaHMIA.
HccnenoBanne CBOWCTB 3JEKTPOMArHATHBIX BOJIH: OTPAKEHUE, IPEJIOMIICHHE, TIOJSIpU3alus, TUGPaKIus,
uHTephepeHnus.

Tema 3. OnTrka.

I'eomeTrpuyeckas ontuka. [IpsMonuHEHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOW cpexe. Jlyu cera.
ToueuHbI HCTOYHHK CBETA.

OtpaskeHue cBeta. 3aKOHBI OTpaXkeHUs1 cBeTa. [locTpoenne n300paxxeHuii B JIOCKOM 3epKalle.
[Ipenmomnenue cBera. 3akOHBI TPEJIOMIICHHA CBeTa. AOCOIIOTHBIN TOKa3arensb mpenomiieHus. [lomHoe
BHyTpEHHeE OTpaxkeHHe. [IpeaenpHblil yroi NOIHOro BHYTPEHHETO OTPAYKEHUS.

Hucnepcus cBera. CloXHEIN cocTaB Oemoro cBeta. L[BeT.



CoOuparomue u pacceuBarolye JIuH3bl. ToHKas jnuH3a. DOKYCHOE PAcCTOSHUE W ONTHYECKas Cuila
TOHKOM JMH3bI. [locTpoeHHe N300pakKeHHH B COOMPAOIINX U PACCEHBAIOIINX JHH3aX. DOpMyJia TOHKOM
JIMH3BL. YBEJIUYEHHE, 1aBAEMOE JTMH30M.

IIpenens NpUMEHUMOCTH T€OMETPUUYECKON ONITHKH.

BomaoBass omntmka. HWuTepdepenmms cBeta. KorepeHTHbIE WCTOYHHKH. YCIIOBHS HAOMIOMESHUS
MakCUMyMOB M MHHUMYMOB B HWHTEP(QEPCHLHMOHHONH KapTWHE OT JBYX CHH(]A3HBIX KOTE€PEeHTHBIX
HCTOYHHKOB.

Hudpaknus csera. JudpakumonHas pemeérka. YcioBue HaOMIONCHHSA TJIaBHBIX MaKCHUMYMOB HpH
MaJIcHU MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

ITonstpusanus ceera.

TexHuueckre YCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar, MPOSKIUOHHBIN
anmapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAsS ONTHKA, TU(PAKINOHHAS PEIIETKA, IOJISIPOUI.
JeMoHcTpanuu.

[IpsmonuHeiHOe pacTipocTpaHeHUe, OTPAKEHUE U TIpejoMileHne cBeTa. OnTrdecKue mprOOpHI.

[TonHoe BHyTpeHHee oTpaxkeHne. Mojenb CBETOBO/IA.

HccnenoBanne cBOWCTB M300paKeHUH B TMH3AX.

Mozenu MUKPOCKOTIA, TEJIECKOTIA.

Habnronenue natepdepeHnny cpera.

HaGmonenue mudpakiyu cBeta.

Habmonenune qucnepcun ceera.

[Tosryuenue criekTpa ¢ HOMOILBIO TPU3MEI.

[Tomydenue criekTpa ¢ MOMOMIBIO TUPPAKITHOHHON PEIIETKH.

Habmtonenue nonspusaiuu cBera.

YdeHNUeCKU IKCIIEPUMEHT, JIAO0paTOPHBIE pabOTHI

W3mepenne noxaszarens NpeIoMICHHUS CTEKIA.

HccnenoBanne cBOWCTB N300paKeHUH B TMH3AX.

Habnronenue aucnepcun ceera.

Paszoen 6. Ocnoswl cneyuanvhot meopuu OMHOCUMETbHOCTHUL.

I'panuiel  OpUMEHMMOCTH — KJaccH4ecko — MexaHukH.  llocTymaTel  crnenuanbHOH — TEOpHH
OTHOCHUTEJILHOCTH: WHBAapHAaHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, NMPHHIUII OTHOCHUTEIBHOCTU
OHHIITEMHA.

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJIeHUEe BPEMEHHU U COKPAIIIEHNE JITHHBI.

OHeprus ¥ UMITYJIbC PEISTUBUCTCKOMN YaCTHIIBI.

CBsI3b MaccChlI C HEPTUEil ¥ UMITYJIBCOM PENSTUBUCTCKON YaCTHUIIBI. DHEPTUA TIOKOSL.

Paszoen 7. Keanmosas ¢usuxa.

Tema 1. DneMeHTHI KBAHTOBOW OTITUKU

®dotonbl. Dopmyna [Tnanka cBs3u 3HEprHH GOTOHA C €r0 YACTOTON. DHEPTHs U HMITYJIbC (POTOHA.
Otkpeitue u uccienosanue porodddexra. Onsitel A.I'. Ctonerosa. 3akonsl horodddexra. YpaBHeHNE
Ouinmrerina 1 poroaddexra. «KpacHast rpanuiay Ghorodddexra.

Jasnenue ceera. OnpiTet [1L.H. JleGenena.

XuMHYECKOE AEHCTBHE CBETA.

TexHUUecKHe yCTpOWCTBA M TPAKTHUECKOE NPUMEHEHHE: (OTOAIEMEHT, (POTOMATYMK, CONHEHHAS
OaTapest, CBETOAMOI.

HeMoHcTpanuu.

®oro3dexT Ha ycTaHOBKE C IIMHKOBOH IJIACTUHOM.

HUccnenoBanue 3akoHOB BHeIHero hotoaddexra.

Ceetoamon.

ConneuHast 6aTapesl.



Tema 2. Ctpoenue aToma.

Monens aroma Tomcona. OnbiTel Pe3epdopaa mo paccesHuto o -dactuil. IlnaHeTapHas MOJEIb aToMa.
Iocrynater bopa. U3ny4yenue n norsnomenue (GOTOHOB MPH MEPEXOE aToMa C OAHOTO YPOBHS SHEPIUU
Ha aApyroil. Buasl cnektpoB. CiekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/a.

Bonnossle cBolicTBa yactull. BonHel ne bpoiinsa. KopiyckyasspHO-BOIHOBOU Ayaau3M.

CrioHTaHHOE U BBIHY)KJICHHOE HU3JIy4CHHE.

TexHnyeckue ycTpoiicTBa M MPaKTUIECKOE MPUMEHEHNE: CIIEKTPaIbHBIN aHaIH3 (CIIEKTPOCKOM), JIazep,
KBaHTOBBI KOMIIBIOTED.

HemMoHcTpanuu.

Monens onbita Pesepdopna.

Onpenenenne AIWHBI BOJIHBI 1a3epa.

Habnronenmne nuHelvaThIX CIEKTPOB U3ITYUCHHS.

Jlazep.

YyeHndyeckuii 3KCIepuMEHT, Ta00paTOpHBIE paOOTHI.

HaGmonenne nuHeHyaToro crexTpa.

Tema 3. ATomMHOE SIpO.

OKCIEpUMEHTHI, JOKAa3bIBAIOLINE CIOXKHOCTh CTpPOEHHs Aapa. OTKpBITHE PaJIdOaKTHBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa paauoakTUBHOTO u3nydeHus. CBolicTBa anb(a-, OeTa-, TaMMa-
n3ITy4YeHus. BnusHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHA W HeWTpoHa. Hyxmonnas mopens siapa [eiizenOepra—lMBanenko. 3apsin siapa.
Maccosoe uncio sapa. M30ronsl.

Anbda-pacan. DNeKTpOHHBIN U MO3UTPOHHEIN OeTa-pacnaa. ['amma-uzinydenne. 3aKoH pagroaKTHBHOTO
pacnana.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHble cuibl. [ledexT macch spa.

SnepHble peakiuu. [lenenue u cuHTE3 A1€p.

SAnepueiii  peakrtop. TepMosiiepHblii cuHTe3. [IpoOiieMBbl W TMEPCIEKTUBBI SAEPHON JHEPTETHUKH.
OKOJIOTMUYECKUE aCTIEKTHI SIEPHON SHEPIETUKH.

OnemeHTapHbIe YacTUIIbI. OTKPHITHE TO3UTPOHA.

MeToibl HaOJIIOIEHHSI U PETUCTPAIMY dJIEMEHTAPHBIX YACTHII.

dyHnameHTanbHbIE B3auMoieiicTBUs. EnnHCTBO (hu3nyueckoi KapTHUHBI MHpa.

TexHuueckue yCTpoWCTBa M IPAKTHUECKOE IPUMEHEHME: JIO3MMETp, KaMmepa BuibCoHa, saepHbIN
peakTop, aroMHast boMOa.

HemoHcTpauuu.

Cu€TunK MOHU3UPYIOUINX YaCTHUII.

YdeHueCKui IKCIIEPUMEHT, TabopaTopHbIe pabOThI

HccnenoBanne TpekoB YacTuIl (10 TOTOBBIM (OTOTpadusiM).

Pa3zoen 8. Dnemenmol acmpornomuu u acmpopu3uxu.

Oransl pa3BUTHA acTpoHOMHH. [ IprKIagHOe 1 MEPOBO33pEHYECKOE 3HAUEHHE ACTPOHOMUH.

Bun 38é€3nH0r0 Heba. Co3Be3nus, spKue 3BE3/bI, MIIAHETHI, UX BUIUMOE JBIKEHHE.

ConHeuHas cucrema.

Comane. ConHednas akTUBHOCTh. Wcrounmk »sHeprum ConHma W 3BE37. 3BE3MBI, MX OCHOBHEIE
XapaKkTepUCTUKH. JluarpaMMa  «CIEKTPaIbHBIM  KilIacc —  CBETUMOCTbY».  3BE3ABI  IUIABHOM
[IOCJIEI0BATENBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY Ul 3BE3] TJIaBHOM MOCIENOBATENBHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHBIE MPEACTABIECHUS O MPOUCXOXKACHUN U dBomonny ColHIA 1
3BE37. DTaIbl KU3HU 3BE3.

Mneunsiit [lyte — Hama ["amaktuka. [lomoxxenne u nmwkenne Connma B 'amaktuke. THIBI TaTaKTHK.
Pannoranaktuku u kBazapel. UEpHbIE IBIPHI B iAPax rajJakTHK.



Bcenennas. Pacmpenne Beenennoii. 3akon Xa06ia. Pazoeranue rajgaktuk. Teopus Bomsimoro B3psiBa.
PenukroBoe nuzinyueHue.
Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.
Hepeménnrie mpoOieMbl aCTpOHOMHUHU.
Yyennueckne HaOIIOACHUS.
HaOmoieHuss HEBOOPYXKEHHBIM TJIa30M C  HWCIOJb30BAHMEM KOMIIBIOTCPHBIX IPHIOKEHUH IS
OTIpe/IeTICHHsI TIOJIOXKEeHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NIaTy: OCHOBHEIE co3Be3fust CeBepHOTro
MOJTyIIapUst U IPKUE 3BE3IBI.
Habnronenus B reneckon Jlynsl, mnaner, Mneunoro Ilytu.
Obobwarwee nosmoperue.
Ponp ¢u3MKK B acTPOHOMHH B DKOHOMHYECKOW, TEXHOJIOTHYECCKOM, COMMALHON M dTHYECKON cdepax
NEeSTeTbHOCTH YeJIOBEKa, POJIb U MECTO (PH3UKH M aCTPOHOMHH B COBPEMEHHOI HayYHOW KapTHHE MHpA,
posib (HU3MIECKOW TEOpUH B (DOPMHUPOBAHHM TPEICTABICHUN O (PU3NUECKONH KapTHHE MHpa, MECTO
¢u3nUeckoil KapTUHBI MHpa B OOIIEM DALY COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MpEACTaBICHHH O
MIpUpOJIE.

MexInpeIMETHBIE CBSA3H.
Uzyuenne xypca ¢usnkm 6a30Boro ypoBHsS B 11 Kimacce OCyIIECTBISIETCS C YYETOM COMIEPIKATEINbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHky, OMOJIOTHH, XUMUH, Feorpaduu U TEXHOJIOTHU.
MexnpeMeTHBIC TTOHSITHSA, CBSI3aHHBIE C M3yYCHHEM METOJIOB HAYYHOTO MO3HAHWS: SIBIICHUE, HAYJHBIH
(akT, Tumoresa, puzmUecKas BENMYMHA, 3aKOH, TEOpHS, HAOIIOJEHHE, YKCIEPUMEHT, MOJCIHUPOBAHHE,
MOJIETb, U3MEPEHHE.
Maremaruka: pelieHne CHCTEMbl ypaBHEHHH, TPUTOHOMETPUIECKIE (PYHKIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M HUX MPOEKIMH HAa OCH KOOPIWHAT,
CIIO)KEHHE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTApHBIX (PYHKIWHA, MPU3HAKKM TOAOOHS TPEYroJbHHUKOB,
OTIpe/IeTIeHHE TUIOMIA TN IIOCKUX GUTYp U 00bEMa Tell.
Buomnorus: snexTpuveckue sBICHUS B )KUBOW TPHUpOJE, KoJiebaTeNbHbIe JBIDKCHHS B KHBOM NPUPOJIE,
OTITHYECKHE SIBJICHUS B )KUBOU MIPUPOJIC, NEHCTBUE palhallii Ha )KUBBIE OPTaHU3MBI.
XUMUS: CTpOSHHE aTOMOB W MOJIEKYJ, KpHUCTaNIM4ecKas CTPYKTypa TBEPIBIX Tel, MeXaHU3MBI
00pa30BaHUs KPUCTAJUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAN3.
l'eorpadms: mMarHuTHBIE TONFOCa 3€MITH, 3aJIe)KH MAarHUTHBIX Py, POTOCHEMKA 3€MHOW MOBEPXHOCTH,
MpecKa3aHne 3eMIIETPSICeHUH.
TexHonorus: TMHUM IEKTPONEpeay, TeHepaTop NePEMEHHOTO TOKa, SJIEKTPOABUraTeNb, MHAYKLIIMOHHAS
meYb, pagap, PaguoNpUEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-nedb, MpOEeKIMOHHBINA ammapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHas 6aTapes.

I[Inanupyemble pe3yabTaThbl OCBOEHHSI MPOrpamMMbl Mo ¢u3MKe HAa YPOBHE CpeIHEro o0IIero
o0pa3oBaHusl.

OcBoenne yuyeOHOro npeaMera «Pu3uka» Ha ypOBHE cpeaHero obmiero obOpasoBaHus (0a30BBII
YPOBEHB) JOJDKHO OO0ECNEeUnTh JOCTIDKEHHE CIENYIOUNX JHYHOCHHbBIX, MEMAnPeOMemHublx u
nPeOMEemHbIX 00PA306aMENbHBIX PE3YIbMAMmoe.

Juunocmmusie pesynvmamel 0cBOeHUs yueOHOTO npeamera «Du3nKay IT0HKHBI OTpaXaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS COPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CHCTEMOH IICHHOCTHBIX OpHEHTAIMH, ITO3UTHBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOILECTBa, PACIIMPEHUE >KU3HEHHOTO OMBITa W OINbITa
JIeSITENIBHOCTU B MPOIECCe PeaTn3alliil OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIBHOW JICSITENBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaXk1aHCKOTO BOCITUTAHHUSI:



c(OPMHPOBAHHOCTh TPAKIAHCKOW TO3UIMH 00YyYaromerocs Kak akTHBHOTO W OTBETCTBEHHOTO 4YJICHA
POCCHICKOTO O0IIECTRA;

MPUHATHE TPAAUIHOHHBIX 00IIEYETOBEUECKUX TYMaHUCTUYECKUX U IEMOKPATUIECKUX LICHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO JIEATENIEHOCTh B WHTEpEcax TPakJIaHCKOTO OOIIecTBa, y4acTBOBATH B
caMoyIpaBJICHUHU B 00pa3oBaTeIbHOI OpraHu3alum;

YMEHHE B3aMMOJAEWCTBOBATh C CONMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX (YHKIUSIMH H
Ha3Ha4YCHHEM;

TOTOBHOCTH K TYMaHUTAPHON ¥ BOIOHTEPCKOM AEATEIIHHOCTH;

2) MaTpUOTUYECKOTO BOCIIMTAHHUS:

c(OpPMHUPOBAHHOCTH POCCUHCKOM rPpakTaHCKON HAEHTUIHOCTH, TATPUOTH3MA,;

[IEHHOCTHOE OTHOIIIEHNE K TOCYAaPCTBEHHBIM CHMBOJIAM, JOCTIDKEHUSIM POCCUHUCKUX YIEHBIX B 00JIaCTH
(hM3UKH U TEXHHKE;

3) IyXOBHO-HPaBCTBEHHOT'O BOCIHTAHHSI:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUIECKOTO ITOBEACHHS;

CIIOCOOHOCTP OIICHWBATh CUTYAIMIO U TPUHUMATh OCO3HAHHEIE PEIICHUS, OPHEHTUPYSICh Ha MOPAIBHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B IEATEIILHOCTH YIEHOTO;

OCO3HaHWE JIMYHOTO BKJIa/1a B TOCTPOEHUE YCTONIHNBOTO OYAyIIEero;

4) 5cTETHYECKOTO BOCIIUTAHUSL:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIIOYAsl ACTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO (HU3NIECKON
HayKe;

5) Tpy0BOrO BOCIIMTAHUS:

WHTEpEC K Pa3IMiYHbIM cepam npodecCUOHATBHON eI TENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOH H
TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIN BBIOOP Oyaymiel Mpoeccuu U peaIn30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CITIOCOOHOCTH K 0Opa30BaHHUIO W CaMOOOPAa30BAaHUIO B 00NACTH (PU3UKK Ha MPOTSHKCHHUU
BCEU JXU3HHU;

6) 9KOJIOTHIECKOTO BOCITUTAHHS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KYIbTYPHI, OCO3HAHHE TJIO0ATBHOTO XapakTepa 3KOJOTHIECKUX
pooJieMm;

IUIAHUPOBAHUE W OCYILIECTBICHUE JIEMUCTBUA B OKpY)KAIOUIEH Cpelle Ha OCHOBE 3HAHUA Leiei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBRA;

Pacmpenue onbiTa 1eATEIEHOCTH YKOJIOTUIECKON HAMPABICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHHH 110
¢usmke;

7) EHHOCTH HAYYHOTO MMO3HAHHUSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS PU3MUECKON
HayYKH;

OCO3HAHUE LIEHHOCTH HAYYHOW AEATEIILHOCTH, TOTOBHOCTD B IIPOLIECCE N3YyUCHUS (PU3UKHU OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUAYAILHO U B TPYIIIE.

B mpouecce gocTmKeHHST TUYHOCTHBIX PE3yJbTATOB OCBOCHHUS NPOTpaMMbl MO (usuke i ypOBHS
cpemHero ooOmero o0pa3oBaHUSA y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOITMOHANBHBIN HWHTEIIICKT,
MpenoNaralonfii ChOPMUPOBAHHOCTS!

CaMOCO3HAHMs, BKJIOYAIOIIET0 CIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHUE, BHJIETD
HaIPaBJICHHUS Pa3BUTHS COOCTBEHHOH 3MOIMOHAIBHOM chephl, ObITh YBEPEHHBIM B ce0e;
CaMOpEryJIMpPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPHUHHMAaTh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHATLHBIM H3MEHEHHUSM U TPOSIBISTH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKIIOYAIOIIEH CTpEeMJICHHE K JOCTIKEHUIO LEM W yCleXy, ONTHMH3M,
WHUIIMATUBHOCTH, YMEHHE JAEHCTBOBATh, NCXOMAS U3 CBOMX BO3MOKHOCTEH;



SMITATUH, BKITIOYAIOIIEH CIOCOOHOCTh TOHMMATh YMOITMOHAIILHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €0 MPH
OCYIIECTBICHUU OOIICHNUS, CIOCOOHOCTh K COUYBCTBHIO U COTICPEKUBAHHIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JIPYTHMMHU JIFOJBMH,
3a00TUTHCS, MPOSBISITh HHTEPEC M Pa3peraTh KOHPIUKTHL.

Memanpeomemnuvle pe3yabmamsl OCBOCHUS MPOTPaMMbI CPEJHEr0 00IIero oOpa3oBaHHs JOJKHBI
OTpaXkaTh:
OBnazeHne yHUBEPCATLHBIME HO3HABAMENbHBIMU OCUCEUAMU.
1) 6azo06vie n02uueckue oeticmaust:
CaMOCTOSITEIBHO (HOPMYIIMPOBATh U aKTyaJIH3UPOBaTh MPOOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTPEACIIATH IETH JIATSIILHOCTH, 33/1aBaTh ApaMeTPhl U KPUTCPUU HX JTOCTHIKEHHUSI,
BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBACMBIX (DU3NUYCCKUX SIBIICHHSX;
pa3pabaTeiBaTh IUIaH peIICHHS MpoOJeMbl C YY€TOM aHalu3a HMEIOIIUXCS MaTepHalbHBIX |
HEMaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBEI B JICATEIbHOCTh, OIICHUBATH COOTBETCTBUE PE3YIbTATOB IIEIISM, OIICHUBATH PUCKU
MOCTICICTBUN ICATCILHOCTH;
KOOPJMHHUPOBATh M BBITOJIHATH Pa0OTy B YCIOBHSAX PEabHOT0, BUPTYATBHOTO M KOMOWHHPOBAHHOTO
B3aUMO/JICUCTBUS,
pa3BUBATh KPEATHUBHOE MBIIIIJICHUE MTPU PEIICHUH XKHU3HEHHBIX TIPOOIIEM.
2) 6azosvie uccredosamenbekue Oencmeust.
BJIaJIETh HAYYHOU TEPMUHOJIOTUEH, KITFOYCBBIMH TIOHITUSME U METOIaMU (PU3UUCCKON HAYKH;
BJIaJIeTh HaBBIKAMH Y4eOHO-MCCIIEOBATENbCKOM W TPOEKTHOW MEATETHHOCTH B 00JAcTH (QHU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IMOMCKY METOJOB pEIICHUs 3aaad (PU3HUECKOro
coJiep>KaHusl, MPUMEHEHHUIO Pa3InYHbIX METOJIOB MO3HAHMS;
BJIaJICTh BUJIAMH JISATEIBHOCTH IO MOMYYCHUIO HOBOTO 3HAHHMS, €r0 UHTEPIIPETAINH, IPEOOPA30BAHUIO U
MPUMEHEHUIO B Pa3IMYHBIX y4eOHBIX CHTYaIlMsIX, B TOM 4YHCIE TPU CO3JAaHHU y4eOHBIX TMPOCKTOB B
obnactu QU3NKY;
BBISIBIIAITH TIPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a/ady, BBIABHraTh THUIOTE3y 6
pellieHns, HaXOJIUTh apryMEHTHl JUIs JIOKa3aTelIbCTBa CBOMX YTBEPXKACHWH, 3a/aBaTh MapaMeTpbl U
KPUTEPHHU PEIICHHUS;
aHAJM3UPOBATh TOJYYCHHBIE B XOJ¢ PpCIICHUS 3aJa4d Pe3yJabTaThl, KPUTHYECKUA OIICHUBATh WX
JOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U (HOPMYJIHUPOBATh COOCTBEHHBIC 337a4d B 00Pa30BaTEIbHOMN JEATEIHLHOCTH, B TOM YHCIE MPH
M3yUYeHUU HU3UKY;
JIaBaTh OIICHKY HOBBIM CUTYAI[USIM, OIICHUBATH PHOOPETEHHBIN OIIBIT;
yMeTh MIEPEHOCUTH 3HAHHS 110 (U3KKE B MPAKTUIECKYIO 00JIaCTh )KU3HEACATEIILHOCTH;
YMETb HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTel;
BBIJIBUTATh HOBBIC WJICH, IPEIAraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHHS;
CTaBUThH MPOOJIEMBI U 33]1a4H, TOYCKAIOIIUE aTbTePHATHBHBIE PEIICHNS.
3) paboma ¢ ungpopmayueil:
BJIaJICTh HaBBIKAMHM MOJydeHHs] HHGOPMAIIUU PU3NIECKOI0 COACPKAHMS W3 UCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIATh TOWCK, aHAIM3, CHCTEMATH3AIMI0 M HWHTEPHIPETAHui0 HH(pOpManuu
Pa3IMYHBIX BUAO0B U (POPM IIPEICTABICHUS;
OLIEHUBATH JOCTOBEPHOCTH HH(OPMAIHH;
HCTONB30BaTh CPEACTBA HH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTMH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX 3a1a4 C CcoOIroJeHHeM TpeOoBaHMM
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypCOCOEpEk,EHHUs, MPABOBBIX U ITHYECKHX HOPM,
HOPM MH(OPMAIIMOHHOH 0€30MacHOCTH;



CO37aBaTh TEKCTHl (M3MYECKOTO COAEPXKAHUS B PA3IMYHBIX (opMaTax ¢ Y4ETOM HaA3HAYCHUS
nHGOpMaLUH U 1IeJIeBOI ayIUTOPUH, BEIOUPast ONTUMANIBbHYIO (POpMY IPEACTaBIICHUS U BU3YaJIN3aLUH.
OBgilafieHue YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMU OCUCTNEUAMU
1) obwenue:
OCYILECTBIIATH OOIEHHE Ha yPOKax (PU3HKH U BO BHE-YPOUHOU AEATEILHOCTH;
pacmo3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalUH U CMSATYaTh KOH(IUKTHL,
Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOKO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM A3BIKOBBIX CPEICTB.
2) cosmecmuas 0esimenbHOCb.
[IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMAaHAHOW U HHANBUAYaAIbHON PaboThI;
BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBUI ¢ y4éTOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH
Ka)XJI0r0 4eHa KOJUIEKTHBA;
MIPUHUMATh LEIH COBMECTHOM JEsITEeIbHOCTH, OPraHU30BBIBATE U KOOPAMHHPOBATH AEUCTBUS MO €&
JNOCTIDKCHHIO: COCTaBJIATh IUIAH JEMCTBUM, pacupedesiTb pold ¢ Y4ETOM MHEHMH YYacTHHUKOB,
00CYXIIaTh PE3yJIbTaThl COBMECTHOH pabOTHI;
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa M KAKAOrO YYacTHHKA KOMaHIbl B OOWIMHA pe3ynbTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;
npenjaraTh HOBBIE MPOEKTHI, OLIEHWBATh UAEU C MO3UIMHM HOBU3HBI, OPUTHHAIBHOCTH, MPAaKTUYECKON
3HAYNUMOCTH;
OCYILECTBIISTH NO3UTUBHOE CTPATErMYECKOE ITIOBEICHHUE B PA3JIMUHBIX CUTYALUSX, IPOSIBISITH TBOPUECTBO
1 BOOOpaxeHne, ObITh HHUITUATHBHBIM.
OgnageHne yHUBEPCATbHBIMU Pe2yasimUGHbIMU OeUCMEUAMU.
1) camoopeanuszayus:
CaMOCTOSITEIBHO OCYILECTBIISTh MO3HABATENBHYIO AEATEIBHOCTh B 00JaCTH (HM3UKH U acTPOHOMHH,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U ()OPMYIHPOBATH COOCTBEHHBIC 3a/1a4u;
CaMOCTOSITEIIBHO COCTABIIAThH IJIAH PELICHUS] PacyETHBIX W KA4EeCTBEHHBIX 3aJady, IJIaH BBIIOJIHEHUS
MPaKTUIECKON PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M PEANOYTEHUH;
J1aBaTh OI[EHKY HOBBIM CHUTYaIlHUsIM;
pacimpsATh paMKH y4e€OHOro IpeAMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHNH;
JieNiaTh OCO3HAHHBIN BEIOOpP, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;
OLIEHMBATh MPUOOPETEHHBIN OTIBIT;
CHoco0CTBOBAaTh (HOPMUPOBAHUIO U MPOSIBJICHUIO 3PYAULHUH B 001aCTH (PU3MKH, OCTOSHHO IMOBBHILIATH
CBOU 00pa30BaTEeNbHBINA U KYJIBTYPHBIN YPOBEHb.
2) camokoHmpons.:
JlaBaTh OLEHKY HOBBIM CHTYAalMsIM, BHOCHTb KOPPEKTHBBI B JI€STEIBHOCTH, OLCHUBATh COOTBETCTBHE
Pe3yIBTaTOB LENSIM;
BJIaJeTh HaBBIKAMH II03HABAaTEIbHOW pedUIeKCMH KaK OCO3HAHUS COBEpIIAEMBbIX JEHCTBUH |
MBICJIUTENBHBIX MPOLIECCOB, X PE3YIBTATOB U OCHOBAHUI;
WCTIONIE30BATh MPUEMBI pedIeKCHH JIJIS1 OIIEHKH CUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;
OIIEHMBATh PUCKH U CBOEBPEMEHHO MMPUHUMATD PEILICHHS 110 UX CHIKEHHIO;
MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAJIN3€E PE3YIbTATOB AEATEIBHOCTH.
3) npunamue cebs u Opyaux:
MPUHUMATE ce0sl, TOHMMasi CBOM HEJOCTaTKH M JOCTOWHCTBA,
MIPUHUMATH MOTHBBI M apTyMEHTHI APYTUX MIPH aHAJN3E Pe3yIbTaTOB ACSTEIHHOCTH;
MIPU3HABATh CBOE MPABO U MPaBO APYTHX HA OLINOKY.
Ilpeomemnuie pezynomamul 0ceoenusn npozpammul no guszuke. B npoyecce uzyuenus Kypca Kypca
dusuxu 6azoeozo yposus ¢ 10 knacce odyuarowuiica Hayuumcs:



JEMOHCTPHPOBATh Ha MpHUMEpax poyib U MecTo (U3UKKH B (HOPMHUPOBAHWUM COBPEMEHHOW HAyYHOH
KapTUHBl MUpa, B Pa3BUTHH COBPEMEHHON TEXHHKU U TEXHOJIOTHH, B IPAKTUYECKOU NEATEIBLHOCTH
JIIOJICH;

VYATHIBATh TPAHUIBl TPUMEHEHHS W3YyYEHHBIX (PU3MUECKWX MOJeJeil: MaTepualbHas TOdYKa,
WHEpHIHaIbHasE CUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TEJNO, MACATBHBIN ra3, MOAETH CTPOSHHS Ta30B,
KUJKOCTEH U TBEPBIX TEJ, TOUCYHBIN JCKTPUUCCKUH 3apsi/] PU PEIICHUN GU3NICCKUX 3a7a4;
pacrio3HaBaTh (U3HYECKHE SIBICHHS (TIPOIECCHI) W OOBSICHATH WX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHUSl BELIECTBA M D3JCKTPOJWHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE MAJCHUE TEJ, JABMKCHUE IO OKPYKHOCTH,
WHEpHWs, B3auMozeiicTeue ted, auddysns, OpOyHOBCKOE ABIKEHHE, CTPOCHHE KUAKOCTEH W TBEPABIX
TeJd, U3MEHCHHE O0BbEMa TeN TpPU HArpeBaHUM (OXJIAXKICHUH), TEIUIOBOC paBHOBECHE, HCIApEHUE,
KOHJICHCAIIWs, MJIaBICHUE, KPUCTAIUIN3AIMS, KUTICHUE, BIaKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a
IIpU €r0 Harpe€BaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY NapaMeTpaMy COCTOSHHMA ra3za B M30Ipolleccax,
AIEKTPHU3AIUSA TE, B3aUMOICUCTBHE 3apPsIIOB;

ONHCHIBATh MEXaHWYECKOE [BIKCHHE, WCIONB3ys (HU3MUeckne BEeNWYHMHBI: KOOpDAHWHATA, IMYTh,
MepeMelICHUE, CKOpPOCThb, YCKOPEHHE, Macca Tella, CUIA, HMIIYJIbC Tela, KUHETHYECKas SHEprus,
MOTCHIMAIBbHAS SHEPrus, MEXaHU4Yeckas paboTa, MEXaHMYECKash MOIHOCTh; MPU OIMMCAHWUHU MPABHILHO
TPaKTOBaTh (U3NYECKHA CMBICT HCIOIB3YEMBIX BEIHYWH, WX OOO3HAYEHHWS W EIUHUIIBI, HaXOIWTh
(hopMyITBI, CBS3BIBAIONINE JAHHYIO (PU3NIECKYIO BETMUNHY C IPYTUMH BETHYNHAMH;

ONKCHIBATh HW3yUYEHHBIC TEIUIOBBIC CBOWCTBA TEJM W TEIUIOBBIC SBICHHS, WCIONB3Ys (QU3NUYCCKHC
BEJIMYUHBL: JABJIICHHE Ta3a, TEMIIEpaTypa, CPEeNHssl KUHETUYECKas DHEPIrusi XaOTUYECKOTO IBUKEHUS
MOJICKYJI, CPEeHEKBaApaTHIHAS CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, padboTa
ra3a, Kod()(pHUIKEeHT MONEe3HOTO NEHCTBUS TEIUIOBOTO BUTATENS; IPU OMMHMCAHWHU MPABUIBHO TPAKTOBAThH
(hM3UYECKUIT CMBICT WCIONB3YEMBIX BEJIMYWH, MX OOO3HAYCHHWS W EIUHUIIBI, HAaXOAWUTh (DOPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (U3NYCCKYIO BEJUUUHY C APYTUMH BEJIUUHHAM;

OIHCHIBAaTh HM3y4YEHHBIE AJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DIEKTPHUECKUE SBICHHS (IIPOLIECCHI),
HCIIOJIB3YS (PU3NYECKHE BEIUUMHBL: JICKTPUUYCCKHUI 3aps, SJICKTPUUIECKOE T0JIe, HANPSHKEHHOCTD OIS,
MOTEHIIMAJ, Pa3HOCTh IOTCHIIMAIOB;, IPH ONUCAHUM TPABUIBHO TPAKTOBaTh (U3MYSCKUH CMBICI
HCIIONIb3YEMBIX BEIIMYHH, UX OOO3HAYCHHWS W €IMHMIIBI;, YKa3biBaTh (DOPMYIIBI, CBA3BIBAIOIIUE NaHHYIO
Gbu3HYeCKyI0 BEIIMUUHY C IPYyTHMHU BEIUYMHAMUY;

aHAIIM3UPOBATH (PUZNYECKUE MPOIECCHl U SBICHUSA, HCIIONb3Ys (PU3NIECKIE 3aKOHBI U MPUHIIMIIEL: 3aKOH
BcemupHoro tarotenus, I, II u Il 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUS] MEXAHWUYECKOW SHEPruH, 3aKOH
COXpaHEHUsI HUMITYJIbCA, TPUHITUAI CYNEPIIO3UIINKA CHJI, MPUHITUI PABHOMPABHS WHEPITUAIBHBIX CUCTEM
0TCuUéTa, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOCHHUS BEIIECTBA, FAa30BbIE 3aKOHBI, CBSI3b CpPEAHEN
KMHETUYECKON DHEPIUU TEIUIOBOTO JBMXKCHHUS MOJICKYJ C aOCOJIOTHOW TeMIepaTypoH, MEpBblid 3aKOH
TEPMOJIMHAMUKY, 3aKOH COXPAHEHUS S3JEKTPUYECKOro 3apsana, 3akoH Kynona, mpu 3TOM pas3nuyaTh
CJIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAXKEHUE M yCIOBHs (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIIMITEI JCHCTBUS MAIlMH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB; pa3iinvaTrh
yCIOBHs UX 0€30MacHOTO UCTIOJIB30BaHUS B TIOBCESTHEBHOM JKU3HH;

BBITIOJIHATh KCIIEPUMEHTHI 10 HCCIICIOBAHUIO (PU3UUECKUX SIBJICHHH M MPOLIECCOB C HCIOJIb30BAHUEM
MPSAMBIX, U KOCBEHHBIX M3MEPEHU, TpH 3TOM (OPMYITHUPOBaATh MpodiIeMy/3aqady U THUIIOTe3y Y4eOHOTo
OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TMPEMIOKEHHOrO OOOpYyJAOBaHUS, IIPOBOAUTH ONBIT U
(hopMyITMpPOBAThH BHIBOIHI;

OCYIIECTBJIATh TPSIMbIE M KOCBEHHBIE W3MEpeHUs (U3MUYECKUX BEJIWYMH, I[P 3TOM BHIOMPATh
ONTHMAJIBHBIA CITOCO0 W3MEPEHHUS W WCIOJIh30BaTh WM3BECTHBIE METOIBI OIEHKH IOTPEITHOCTEH
M3MEPEHUIL;



HCCIIEIOBATh 3aBUCUMOCTH MEXAY (GU3NUECKUMH BEIHMYMHAMH C HCIOIB30BAaHUEM NPSMBIX H3MEPCHUH,
MpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DHUKCHPOBATH pe3yJbTAThl TIOJYUYCHHONH 3aBHCHMOCTH
(u3nUecKuX BeJIMUMH B BUje TabiHIl ¥ rpadMKOB, IEIaTh BEIBOJBI 0 pe3yIbTaTaM UCCIICIOBAHUS;
coOnromaTh TpaBuia 0e30macHOTO Tpyda IPH TPOBENSHHHM WCCIENOBAaHWNA B paMKax y4eOHOTro
JKCIIEPUMEHTa, Y4eOHO-MCCIIE0OBATENbCKOH M  TMPOEKTHON  NEATENPHOCTH C  HCIIOIB30BaHUEM
HU3MEPUTENBHBIX YCTPOICTB 1 1a00paToOpHOro 000PYIOBaHUS;
pemats pacu€THBIE 33Ja49 C SIBHO 3aJaHHON (DPM3UYECKOW MOJEIBI0, MCIONB3Ys (hH3udecKrue 3aKOHBI U
MIPUHIIMIIEL, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4¥l BHIOMPATh PU3UIECKYIO0 MOJAETH, BHIIEIITH (PU3NIECKHE
BEJIMYMHBI U (HOPMYJIBI, HEOOXOAUMBIE AJIsl €€ PEelIeHHs], MPOBOIUTH Pacy€Thl H OLICHUBATH PEaTbHOCTh
MOJTy4YE€HHOTO 3HaYeHHsI (PH3MIeCKOi BETUINHEL,
pelaTh KaueCTBEHHBIE 3aJayl: BBICTPAUBATH JIOTHYECKH HEMPOTHBOPEUMBYIO IICTIOUKY PACCYKICHHN C
WCTOJIb30BaHUEM H3YUYEeHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBICHUI;
WCTIONIE30BATh MPH PEIICHNHN YIeOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAITMOHHBIE TEXHOIOTHUH JIJISl TIOMCKA,
CTPYKTYpHUPOBaHHUS, HHTEPIPETALUN U MPEACTABICHUS YUeOHOW U HAYYHO-TIOMYJISIPHOM WH(OpMAIUH,
MOJTyY€HHON U3 PA3INYHBIX NCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTyIaeMylo HHPOPMAIIHIO;
MPUBOIUTH TPUMEPHI BKJIAla POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(H3MKOB B pa3BUTHE HAYKH,
00BsSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;
WCIIONIb30BaTh TEOpPETHYECKHWE 3HaHWs MO0 (HU3WKe B TIOBCETHEBHOW JKHM3HH IS OOecTeueHUs
0e3omacHOCTH MpH OOpallleHMH C NpuOOpaMHU U TEXHUYECKUMH YCTPOHCTBAMH, AJS COXpaHEHHUS
3II0OPOBBS M COOIOZCHHUS HOPM 3KOJIOTHIECKOTO TIOBEACHHS B OKPYKAIOIIEH cpesie;
paboTaTh B TPyMIlE C BEIIOJIHEHWEM Pa3IHYHBIX COIHAIBHBIX POJIEH, MIAHWPOBAaTh pabOTy TPYIIIEI,
palMOHATBHO PACTIPENENATh 00S3aHHOCTH W IUIAHMPOBATH JACATENILHOCTh B HECTAHJAPTHBIX CUTYAIHsX,
OIIEHWBATh BKJIAJ KAXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIIEHUE paCCMAaTPUBAEMOM TPOOIEMEI.
Ilpeomemnvie pe3ynvmamul 0C60€HUs HPOZPAMMBL NO Pu3uke. B npoyecce usyuenus Kypca Kypca
¢uzuxu 6azoeozo yposns ¢ 11 knacce odyuarowuiica Hayuumcs:
JEMOHCTPHUPOBATh Ha TMpHUMeEpax pojb W MecTO (GU3WKA B (OPMUPOBAHUM COBPEMEHHOW HAyYHOU
KapTHHBI MUpA, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJOTHUH, B NMPAKTHYECKOH eSTETHHOCTH
JOJIEH, TIEIIOCTHOCTh M €IMHCTBO (PH3MYECKO KapTHHBI MUPA;
YUUTHIBATh TPaHMIIBI TPUMEHEHUSI U3YUCHHBIX (PU3MYECKUX MOJIENICH: TOUCUHBINH AIIEKTPUUICCKUH 3apsi,
Jy4d CBETa, TOYEUHBI UCTOYHUK CBETA, SAepHAs MOJEIbh aTOMa, HYKJIOHHAS MOJAENh aTOMHOTO S/Ipa MpH
penieHny pU3NIEeCKIX 3a/1a4;
pacno3HaBath pu3nyYecKue siBIeHHs (IIPOIECCh) U OOBSCHITH UX HA OCHOBE 3aKOHOB AJIEKTPOJANHAMHKH
YW KBAaHTOBOW (PM3UKHU: DJEKTpHUYECKas MPOBOJAMMOCTH, TEILIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
NEWCTBUS TOKA, B3aUMOJICWCTBHE MAarHUTOB, AJIEKTPOMATHUTHAS WHAYKIMS, ACWCTBHE MAarHUTHOTO TOJIS
Ha MPOBOJIHUK C TOKOM U JABHXKYIIUACS 3apsij, SJIEKTPOMAarHUTHBIE KOJIeOaHHs U BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe CBeTa, OTPakeHHUe, pejoMIIeHne, HHTephepeHnrs, TUPPaKIUs U TMOJSIpU3aIis CBeTa,
mucriepcust ceeta, (ortoanekrpuueckuii dhpdext (hoToaddexr), CBETOBOE NaBiICHHE, BO3HUKHOBEHHE
JMHEHYaTOro CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAs U MICKYCCTBEHHAsI PaIH0aKTHBHOCTB;
OIMCHIBATh M3YYCHHBIE CBONCTBA BEIIECTBA (DIIEKTPUYECKUE, MATHUTHBIE, ONITUYECKUE, IIEKTPHUECKYIO
MPOBOJIIMOCTD Pa3IIMYHBIX CPel)) U DJICKTPOMATHUTHBIC SIBJICHUS (IIPOIECCHI), UCTIONB3YS (U3MUYECKHe
BEJIMYMHBI: JJIEKTPUYECKUH 3apsil, cuja TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, DIEKTPUYECKOe
COIIPOTHBIICHNE, PA3HOCTh TOTCHIIUAIIOB, dJIEKTPOBIKYIAs CUIIa, padoTa TOKa, MHIYKIIAS MAarHUTHOTO
noJisi, cuyia Amnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTyIIKH, SHEPTUS 3JEKTPHYECKOTO U MarHUTHOT'O
MoJie, mepuoA M YacToTa KojeGaHWH B KojeOaTeIbHOM KOHTYpE, 3aps] M CHJla TOKa B IIpolecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KOJieOaHui, POKYyCHOE pacCTOsIHAE W ONTHYECKasl Cria JIMH3BI, PU
ONMCAHMU TPABWIBHO TPAKTOBaTh (PU3MYECKUH CMBICT MCHOJIB3YEMBIX BEIMYHMH, MX OOO3HAUYEHUs U
SIMHUIIBI, YKa3blBaTh (OPMYINBI, CBS3BIBAIONIME JAaHHYIO (HU3MUYECKYI0 BEIHYMHY C JIPYTHMH
BEJIMYMHAMU;



OIMCHIBATh N3YUCHHBIC KBAHTOBBIC SBICHUS U TPOIIECCHI, UCTIONB3YS (PH3HUeCKHE BETUUHUHBI: CKOPOCTh
JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, JHEPTHS W WMMYJIbC (OTOHA, TMEPUOT
MOJTypacmaia, 3HePrus CBA3U aTOMHBIX SIS, TP OMMCAHUU MPABWIBHO TPAKTOBATh (YU3UYCCKUI CMBICIT
WCTIOJIb3YEMBIX BEJIMYMH, UX O00O3HAYCHUS M CIUHHIIBI, YKa3bIBaTh (YOPMYIIbI, CBS3BIBAIONIHE JAHHYIO
(PM3UYECKYIO BETUYHMHY C APYTUMU BEIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3NUCCKON BEIIMYUHEI;
aHAM3UPOBATH PH3MUYECKHE TIPOIIECCHI U SBICHUS, UCTIONB3Ys (PU3MYeCKHE 3aKOHBI U MPHHITUIIBL: 3aKOH
Owma, 3aKOHBI MOCJIEIOBATENFHOTO U MapaIIeIbHOTO COSTUHEHUS TPOBOTHUKOB, 3aKoH J[xoyns—JleHna,
3aKOH DJIEKTPOMATHUTHOW WHAYKIWH, 3aKOH MPSIMOJIMHEWHOTO PaclpOCTPAHCHUS CBETA, 3aKOHBI
OTpaXEHHUSI CBETA, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHWe OWHITeHHa st (hoTodddekra, 3aKoH
COXpaHEHUS SHEPTHH, 3aKOH COXPaHEHUs UMITYJbCA, 3aKOH COXPaHEHHS JJIEKTPUIECKOTO 3apsiia, 3aKOH
COXpaHEHHUs] MacCOBOT'0 YHCIIA, IOCTYNAThl bopa, 3aK0oH paAroakTHBHOTO pacnaa, Ipy 3TOM Pa3InyaTh
CIIOBECHYIO (hOpMYyITHMPOBKY 3aKOHA, €T0 MaTeMAaTHYECKOE BBIPAKEHWE W YCIOBHUS (TPAHHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OTIPEIENIAThH HANPABJICHUE BEKTOPA UHIYKIIMA MArHUTHOTO TIOJISI TPOBOJHUKA C TOKOM, CHITBI AMIiepa u
cunel JlopeHua;

CTPOUThH U OTIMCBHIBATH U300paKEHHE, CO3/IaBACMOE TUIOCKHM 3€PKaioM, TOHKOW JTMH301;

BBINTOJIHATE 3KCIICPUMCHTBI 110 HCCJIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U IMpoHeCCOB C HCIIOJIb30BaHUEM
MPSIMBIX, U KOCBEHHBIX W3MEPEHU: TIPU 3TOM (HOPMYJIUPOBATh MpoOIeMy/3alady U TUIIOTE3y y4eOHOTO
SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3 NPEJIOKEHHOT0 O00OpyIOBaHUS, MPOBOJUTH ONBIT H
(b opMynHUpOBaTh BBIBOJIBI,

OCYIICCTBJIIATL IIPSAMBIE W KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYUH, IIpU 3STOM BLI6I/IpaTI>
ONTUMAJILHBIA CIOCO0 WM3MEPEeHWsT M HCIONb30BaTh W3BECTHBIC METOMABI OICHKH TMOTrPEeIHOCTEN
HM3MEPEHHIA;

uccieaoBaTb 3aBUCUMOCTH (l)I/I3H‘-ICCKI/IX BCJIMUMH C HCIIOJIB30BAHUEM IIPAMBIX I/I3MepeHI/II>'I§ Impu 3TOM
KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCUPOBAThH PE3Y/IbTAThI OJIYYCHHON 3aBUCUMOCTH (DU3MUYSCKUX BEIIMYMH
B BUJIe TAONIHUI] M TPadHKOB, IeNIaTh BBIBOBI M0 PE3YJIbTATaM HCCIICIOBAHUS,

coOiroIaTh TpaBuia 0€30MacHOrO TpyZa IPH IPOBEJACHUM HWCCICAOBAaHUH B paMKax y4eOHOro
9KCIEPUMEHTa, Y4YeOHO-HCCIIE0BATEILCKOW W TPOCKTHOW  JESTEIBHOCTH C  HCIOJh30BAHUEM
W3MEPUTENBFHBIX YCTPOMCTB 1 J1a00paTopHOro 000pYIOBAHUS;

pemaTh pacyéTHbIC 33Ja4K C SBHO 33JJaHHOW (PU3MYECKON MOJENbI0, UCTIONb3Ys (pU3NYecKHe 3aKOHBI
MPUHIUII, HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M BHIOUPATh GU3NYECKYIO MOJIEIb, BHIACTATh PU3HUCCKHE
BEJIMYMHBI U (HOPMYIIBI, HEOOXOAUMBIE /sl €€ PElIeHUs], TPOBOJIUTh PacyEThl U OIICHUBATH PEabHOCTh
MOJYYCHHOT0 3HAUCHUS (PU3UUCCKON BETNIHUHBL;

pelaTh KaueCTBEHHBIE 3aJ[a4YM: BBICTPAUBATH JIOTHUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PACCYXKICHHUU C
WCTIOJIb30BaHHEM M3Y4YEeHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U U3MUECKUX SIBIICHHN;

HCTIOJIb30BaTh MPH PEIICHUH YYeOHBIX 33]1a4 COBPEMEHHbIC HHPOPMAIHOHHBIC TEXHOJIOTHHU JIJISI TOUCKA,
CTPYKTYPHPOBAHHSI, HHTEPIIPETAIMN U TPEACTABICHUS y4eOHOW M HAyYHO-TIOMYJIAPHOW HH(pOpPMAIHH,
MOJTyYEHHOW U3 PA3IMYHBIX UCTOYHUKOB, KPUTHUECKN aHAJTM3UPOBATH MOIyYaeMyt0 HHPOPMAIIHIO;
OOBSICHATH MPUHIIMITEI ISHCTBHUS MAIIMH, TPUOOPOB U TEXHUYECKHUX YCTPOMCTB, Pa3inyaTh yCIOBHS UX
0€3011acHOT0 UCTIONIL30BAHMUS B IOBCETHEBHOM KHU3HMU;

MPUBOJUTHh TMPUMEPHI BKIAJa POCCHUICKUX M 3apyOeXHBIX YUYEHBIX-(DM3MKOB B pPa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

WCIIONIb30BaTh TEOpPETHYECKHWE 3HaHWs 10 (U3MKE B TIOBCEJHEBHOW JKWU3HU JUIS OOECIeYeHHUs
0e30macHOCTH TpH OOpallleHMH C NpuOOpaMU W TEXHUYECKUMH YCTPONCTBAMH, JUIsI COXPaHECHHUS
3JI0POBbS M COOIOJICHHST HOPM DKOJIOTHYECKOTO MTOBEJICHHS B OKPYKAIOLICH cpeJie;

paboTaTh B TPyMIe C BHINOJHEHHEM pPa3UYHBIX COIMAILHBIX pOJIeH, IIaHUPOBaTh Pa0OTy TPYIIIEI,
paloOHAJIIBHO pacCrpeacIaATh 00SI3aHHOCTH U IJIAaHUPOBATH ACATCIBHOCTh B HECTAHJAAPTHBIX CUTYyalUsdX,
OIICHUBATh BKJIAJ] KAXKIOTO U3 YYACTHUKOB TPYIIILI B PEIICHUE pACCMATPUBACMOMN MTPOOIEMEL.



B denepanbHbIX U pernoHaIbHBIX MPOIEAYPax OIEHKH KadecTBa 00pa30BaHUs UCIIONB3YeTCs TIepeUeHb
(xomuduraTop) pacmpeneNieHHbIX 0 KilaccaM MpoBepsSeMbIX TpPeOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBI CPEIHET0 0OLIero 00pa3oBaHMs U AIIEMEHTOB COJEPKaHUS 110
(mzuke.

[IpoBepsiembie TpeOOBAHUSA K pe3y/IbTaTaM OCBOECHUSI OCHOBHOM
oOpa3zoBarenbHOM nmporpamMmel 10 (kiacc)

Kon [IpoBepsiemMble MpeIMETHBIE PE3yJIbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
MIPOBEPAECMOT0 MPOTrpaMMBI CPEAHEro 001Iero 00pa3oBaHUs
pe3ynbTara
10.1 JleMoHCTpHpOBaT, Ha TMpHUMEpax poib M MecTo GM3UKA B (HOPMHUPOBAHUU

COBPEMEHHOM Hay4YHOM KapTUHBl MHpa, B Pa3BUTHUH COBPEMEHHON TEXHUKUA U
TEXHOJIOTH, B IPAKTUYECKOU IESITENBHOCTH JIFOAEH

10.2 YuuTHIBaTh TPaHUIBl PUMEHEHUS M3YYeHHBIX (DU3MYECKUX MOJENEH: MaTepuaibHas
TOYKa, MHEpIHATbHAs CHCTeMa OTcYeTa, aOCONIOTHO TBEPAOE TENO, WACAIBHBIA Tas;
MOJIEJIH CTPOCHUS T'a30B, )KUAKOCTEH U TBEPABIX TEJl, TOYSYHBIN SIEKTPUISCKHI 3apsi
- IpH pemIeHnH GU3NYECKUX 3a/1a4

10.3 Pacnio3naBath Qusndeckne siBIeHHS (IIPOLECCH]) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYISIPHO-KUHETHYECKOW  TEOPHM  CTPOCHHS  BEIIeCTBa U
AIIEKTPOJAMHAMUKN: PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE IBUKEHUE,
CBOOO/IHOE TIaJIeHHE TeJ, JBIKCHHE 110 OKPY)XHOCTH, MHEPILUS, B3aHMOJICHCTBHE TEI;
i dysus, OpoyHOBCKOE IBHKEHHE, CTPOCHHE KHUAKOCTEH M TBEPABIX TN, N3MECHEHHUE
o0beMa TeNl MpH HarpeBaHWU (OXJKACHWH), TEIUIOBOE paBHOBECHE, HCIIApEHUE,
KOHACHCaANusd, IIJIaBJICHHUC, Kpuctajui3anuys, KHUIICHHUC, BJIaXKHOCTbH BO3ayXa,
HOBBIIICHHUE JIABJICHUS Ta3a IPH €r0 HarpeBaHHM B 3aKPBITOM COCYJE, CBS3b MEXIY
napaMeTpaMu COCTOSHHMS ra3a B H30IPOIEccax; JIEKTPU3alMs Tell, B3auMoJeiicTBIe
3aps/I0B

104 OnuceIiBaTh MEXaHHUYECKOC JABWKCHHC, HCIIOJIB3YA (1)I/IBI/ILI€CKI/I€ BCJIIMYMHBI:
KOOpAWHATa, IIyTh, ICPEMCIICHUC, CKOPOCTh, YCKOPCHNEC, MacCcCa TCJia, CUJId, UMITYJIbC
TCJIa, KHUHCTUYCCKAasd OHCPrusdA, MNOTCHIUAJbHAasA OJHCPrusaA, MCEXAaHHUUYCCKas pa60Ta,
MEXaHN4YE€CKasds MOIIHOCTD, ITPU OIMMMCAaHWUU MPABUJIBHO TPAKTOBATH (1)PI3H‘I€CKPII>'I CMBICJI
HCIIOJIB3YEMbBIX BCJIIMYHUH, HUX 0003HAYCHUS U CAWHUIBI, HaXOJAHUTb (bOpMy.]'IBI,
CBA3BIBAIOIINE JaHHYIO (1)I/I3I/I‘ICCKyIO BCJIMUYUHY C APYTUMU BEINYHNHAMU

105 OnuceiBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TeJl U TEIJIOBBIE SABJICHUS, UCIIOJIB3Ys
(u3uYecKkue BeNMYMHbI: TaBICHUE ra3a, TeMIepaTypa, CpeIHss KHHETHUeCKask SHEPTHs
Xa0THYECKOTO JABIKEHHS MOJIEKYJ, CpEeIHEKBaApaTW4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TETUIOTHI, BHYTPEHHSSI 3HEprusi, pabora rasza, K03(h(UIMEHT TOJIEe3HOTO
JEHCTBUS TEMJIOBOTO JIBUTATEJIS; MIPH ONMCAHUH NPaBHJIBHO TPAKTOBAaTh (pU3HUYECKUi
CMBICJI UCIIOJIB3YEMbIX BEJUYMH, X 00O3HAYCHUS! M €AMHUIBI, HAXOAUTH (PopMyIbl,
CBA3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUYHNHY C APYTUMH BETHIHMHAM

10.6 OnuceIBaTh U3yYECHHBIC YJIEKTPUIECKIE CBONCTBA BEIECTBA U AIIEKTPUUECKUE SBICHUS
(mportecchl),  HMCIONIB3YsA  (DU3WYECKHE  BEJIMYMHBL,  DJIEKTPUUECKUH  3apsi,
3JIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD I0JIs, MOTSHIIMAN, Pa3HOCTh IMOTCHIIMAIOB; IPU
OTHMCAaHUU TMPABWILHO TPAKTOBATH (PU3NYECKHIA CMBICI HCIOJIB3YEMbBIX BEIHYUH, HX
0003HAYCHUS U €IUHUIIBI; YKa3bIBATh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UIECKYIO
BEJIMYUHY C IPYTUMH BEJTUYUHAMU

10.7 AHAJIU3UPOBATH (1)I/I3I/I‘{eCKI/Ie OpoUCCChI U ABJICHUA, UCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBbI U




MPUHLMIBL 3aKOH BcemupHoro taroreHus, I, II m III 3axomsr HeroToHa, 3akoH
COXpaHEHUs MEXaHWYEeCKOHM DSHEpPruu, 3aKOH COXpPaHEHHS HWMIYyJbca, NPUHLIHUII
CYNEpIIO3ULIUN CWJI, MPUHIMII PABHONPABUS HHEPLMAIBHBIX CHCTEM OTCYETa;
MOJIEKYJIIPHO-KHUHETHUYECKYIO TEOPHUI0 CTPOEHUs BEIECTBA, ra30Bble 3aKOHBI, CBS3b
cpelHeld KMHETHYECKOW OSHEPIMU TEIUIOBOTO JBIDKCHHS MOJIEKYJI C aOCOJIOTHOM
TEMIIepaTypo, MEPBbIil 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsina, 3akoH KyloHa; mpy 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPaKEHUE U YCIOBHSI (TPaHHUIIBI, 00JaCTH) MPUMEHUMOCTH

10.8

OOBSICHATP OCHOBHBIE NPHUHIMIIEI JEWCTBUS MAIWH, MPHOOPOB W TEXHUYECKHUX
YCTpPOMCTB; pa3Nu4aTh YCJIOBHS HX 0€30IMacHOTO WCIOIb30BAHHUA B ITOBCEIHEBHOW
JKU3HU

10.9

BBIMONHATE KCIIEPUMEHTHI M0 MCCIEJ0BaHUIO (PU3NUECKUX SIBICHHH M MPOLECCOB C
WCTIOJNIb30BaHUEM IMPSIMBIX W KOCBEHHBIX W3MEpPEHHi; NMpH 3TOM (OPMYIHUPOBAThH
mpoOiieMy (3a7ady) W TUIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY H3
MPEJIOKEHHOTO 000PYAOBAHHS, TIPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIBI

10.10

OCyIIEeCTBIATh MPSMBIE W KOCBEHHBIE M3MEPEHHS (U3NUICCKUX BEIUYHH; MPH HTOM
BBIOMpAaTh ONTUMANBHBI CIHOCOO W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIC METOJBI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (HU3MYECKMMHU BEJIMYMHAMH C HCHOJIH30BAHHEM
NPAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJY4YEeHHOH 3aBUCHMOCTH (PM3MYECKHX BEIMYUH B BUAE TaOnHIl U rpad)uKoB, AeiaTh
BBIBO/IBI 10 pe3yJIbTaTaM HUCCIIEIOBaHUS

10.12

CobmronaTh mpaBuia 0€30MacHOr0 TPyAa NPH MPOBEACHUHM HCCIENOBAHUN B paMKax
y4eOHOT0 SKCIEPUMEHTa, YUeOHO-HCCIIEA0BATENLCKON U TIPOCKTHON JIESATENBHOCTH C
UCTIOJIb30BaHUEM M3MEPHUTENBHBIX YCTPOHCTB U 1ab0paTopHOTO 000PYIOBaHHUS

10.13

Pemate pacueTHble 3aaud C SBHO 3aJaHHOM (DM3NYECKOM MOJIEINBIO, HCIOJb3Ys
¢u3nuecKkue 3aKOHBI W IPUHLMIIBI, HA OCHOBE aHAIM3a YCIIOBHS 3a/a4d BBIOMpATb
(U3NYECKyI0 MOJIENb, BBIIENATh (rU3ndeckue BETUYUMHBI H (OPMYIIBI, HEOOXOAUMBbIC
JUIL €€ peuleHus, IPOBOJAUTh pPacyeTbl W OLEHUBATh PEAIBHOCTb IIOJYYEHHOI'O
3HAa4YCHUS! PU3NUECKON BEITMUMHEI

10.14

Pemats kauecTBEeHHBIC 3aaUl; BRICTPAUBATh JIOTHUECKH HETIPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHUH ¢ OMOpPOM HAa HW3YyYEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYCCKHE
SIBTICHUS

10.15

Hcnonb3oBaTh Npu pelleHHH YYeOHBIX 3a7ady COBPEMEHHbIE HH(OpMaIMOHHBIE
TEXHOJIOTMM JJIsl IIOMCKAa, CTPYKTYPUPOBAaHHs, HHTEPIPETALMM M IPEICTaBICHUS
yueOHOW W HAYYHO-TIONMYJSIpHOW HWH(OpMAIMK, TMONYYSHHOW W3 Pa3IUYHBIX
WUCTOYHUKOB; KpUTUIECKH aHAITM3HPOBATH MTOTy4aeMyr0 HHPOPMAIIUIO

10.16

[lpuBoguTh NPUMEPHI BKJIaga POCCUUCKUX M 3apyOeKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH

10.17

Hcnonp3oBaTh TEOpETHYECKHE 3HAHUS 1O (U3UKE B TIOBCETHEBHOW JKU3HH IS
obOecrieueHnss 0O€30MaCHOCTH TpH OOpallleHMH C MNPUOOpaMU H  TEXHUYECKHMU
YCTPOMCTBAMH, JJIsi COXPAHCHHS 3J0POBbS W COOJIIOJIEHUS HOPM 3KOJIOIMYECKOTO
TOBEJICHUS B OKPYXaIOIlel cpeie

10.18

PaGoTate B rpynmne C BBIIIOJIHCHUEM Pa3IMYHBIX COLHAIBHBIX pOJ'ICfI, IJIaHUPOBATH




paboty

Tpymnmbl, palyuoOHAIBHO  PacCpeaCIsAaTh 00s3aHHOCTH W MJIaHUPOBATH

JIeATETFHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJlcKBATHO OLICHUBATh BKJIAJ KAXKIOTO U3
YYaCTHUKOB TPYIITIHI B PEUICHUE PacCMaTPHBAEMOI MPOOIEMbI

[TpoBepsiemsbie 3neMenTsI coaepxkanus (10 kaacc)

Kon
paszena

Kon
IIPOBEPSAECMOr
0 DJIIEMEHTa

[IpoBepsiembIe 37IEMEHTHI COTEeP KaHuUS

OU3UKA 1 METO/Ibl HAYYHOI'O ITO3HAHUA

11

®usnka - Hayka o mpupone. Haydnble MeTOIB! TO3HAHHUS OKPYIKAIOIIETO
Mmupa. Poip sKcrepuMeHTa W TEOpHH B IPOIECCE IO3HAHMS IPHUPOJIBL.
JKcnepuMeHT B pu3uke

12

MopenupoBanue (HU3NUECKUX SBICHUN U TporeccoB. HaydHble THMOTE3HI.
Ousnyeckre 3aKOHBI M TEOPHU. [ paHUIBl MPUMEHUMOCTH (U3UUECKUX
3akoHOB. [IpuHimn coorBercTBUs. Ponb n MecTo (usuku B HopMUPOBaHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B MPAKTUUYECKON NEATEIBHOCTH
Joaen

MEXAHUNKA

2.1

KNMHEMATUKA

211

MexaHuueckoe JBHKCHUC. OTHOCHTENBLHOCTE MEXaHUYECKOTO JABUKCHUA.
Cucrema otcueta. Tpaekropus

2.1.2

ITepemerienne, cCKOpocTh (CpemHSS CKOPOCTh, MTHOBEHHAsl CKOPOCTH) U
YCKOPEHHME MaTepUaJibHOM TOYKM, HX MPOCKIMH HAa OCH CHCTEMBI
koopauHat. CIoKeHUe MEPEMEILICHUN U CI0KEHUE CKOPOCTEM

2.13

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsAMOJHMHEHHOe ABkeHue. ['paduxu
3aBHCHUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHUS, NMyTH U TepeMeIleHus
MaTepHUaIbHON TOYKH OT BpPEMEHHU

214

CBobOojHOE majieHre. Y CKOpeHHe CBOOOTHOTO TIa/ICHHS

2.15

KpuBonuneitnoe nemxenne. PaBHoMepHOe IBIKEHHE MaTepHAIbHOM TOUKU
10 OKPYKHOCTHU. YTJIOBasg CKOpPOCTb, JIMHEWHass ckopocThb. llepuon wu
yactoTa. LleHTpocTpemMuTensHOE yCKOpEeHHe

2.1.6

TexHUYECKUE yCTPOWCTBA: CIUJIOMETP, JBWKEHHE CHApPSIOB, IEMHbBIE U
pEMEHHbBIE TIEpenaun

2.1.7

[paktudeckue pabotel. Mi3mMepeHne MrHOBEHHOM ckopocTH. MccnenoBanue
COOTHOIICHHUA MEXKAY IIYTAMHU, HpOfIJIeHHI)IMI/I TCJIOM 3a IIOCJICAOBATCIBHBIC
paBHBIE TPOMEXKYTKM BPEMEHHM IPH DPABHOYCKOPEHHOM JBHXKEHHU C
Ha4YaJIbHOW CKOpOCTBIO, paBHOW Hymro. M3ydeHne nBWXKEHHMsS IIapuka B
BSI3KOM KUAKOCTH. M3ydeHne ABMKEHUS Telia, OPOIICHHOTO TrOPHU30HTAIBLHO

2.2

JTMHAMUKA

22.1

IIpunumn  otHocurensHocT  ['amwtes.  Ilepelii  3akoH  HbroToHa.




I/IHepL[I/IaJ'H:HBIC CHUCTEMBI OTCUCTA

2.2.2 Macca tena. Cuna. [IpuHun cyneprno3uiyy Cuil

2.2.3 Bropoii 3akoH HproTOHa Uit MaTEepUANbHONM TOYKM B HHEPLMAIBLHOU
cucreme otcuera (MCO). Tperuii 3akoH HproTOHa A MaTepHALHBIX
TOYEK

224 3akoH BcemupHoro TsroteHusa. Cuna TsbkecTd. IlepBas kocmuueckas
ckopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Tpenne. Cuia TpeHHS CKOJNBXCHUS W CHJIa TPEHHS
nokosi. Koadunuent tpenns. Cuiia cOnpoTHBICHUS TPU JBIKEHUH TeJa B
KHUIKOCTU HJIU rase

227 [NocTynaTenpHOE U BpamaTenbHOE IBHKEHUE a0COTIOTHO TBEPAOTO Teja

2.2.8 MoMeHT cuiibl OTHOCHTENBHO OcH BpaimieHus. I[lnmedo cuibsl. YcnoBus
paBHOBecus TBepaoro tena B MCO

2.2.9 TexHuueckne ycTpoHCTBa: MOMIIMIHUKH, JABWKEHHE HCKYCCTBEHHBIX
CIIyTHHKOB

2.2.10 [Ipaktuueckne paboTel. M3yueHuwe paBmwxkeHHs Opycka IO HAKJIOHHOM
IUIOCKOCTH TOJ ACHCTBHEM HECKOJBKUX cUIl. McciiemoBaHHE 3aBUCUMOCTH
CHJI yNIPYTOCTH, BO3HUKAIOMIMNX B AeHOpMHUpPYEMON NPY>KUHE U PE3UHOBOM
oOpas3iie, OT BenuuuHbl uX Jedopmainuu. VcciaenoBaHue —yCIOBUE
paBHOBECHS TBEPAOIo TEla, UMEIOIIEr0 OCh BPAILICHUS

2.3 3AKOHbBI COXPAHEHN A B MEXAHUKE

231 NMnynbsc MaTepranbHOM TOUKH, CUCTEMBI MATEPUANIBHBIX TOYEK. MIMITyIIbC
CHJIBI M I3MEHEHHE MMITYJIbCa Tella

2.3.2 3axoH coxpanenus umnyisca B ICO. PeakTuBHOE ABIKEHNE

2.3.3 PaGora cuibet

234 MOLIHOCTE CHJIBI

2.35 Kunernueckast sHeprusi MarepuajbHOW TOUYKW. TeopemMa O KHHETHYECKOM
SHEPruu

2.3.6 [lorennmanbHas SHEPTHSL. [lorenumanpHas SHEPTHs yIpyro
neGopMUpOBaHHOW MpyXuHBI. [loTeHnuManbHas »Heprusi Teida BOIHM3H
MOBEPXHOCTH 3eMJIH

2.3.7 IToreHimanbpHbIE u HEMOTEHIIUAILHEIE CUJIEL. CBs3b paboThI
HENOTCHIIMANILHBIX CHJI ¢ U3MEHEHHEM MEXaHHYECKOH SHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKOW IHEPTUH

2.3.8 Yrupyrue u Heynpyrue CTOIKHOBEHHS

2.3.9 TexHn4eckue ycTporcTBa: IBIKEHUE PaKeT, BOAOMET, KOMEP, Py >KMHHBIH

IHUCTOJICT




2.3.10 [MpakTudeckue paboTel. M3yueHue CBSA3U CKOPOCTEH TeNl MpH HEYIpPyroMm
ynape. MccnenoBanue cBsi3u paOOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOU
SHEPTHUH Tela

3 MOJIEKYJIAAPHASI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBbBI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUU

311 OCHOBHBIE ITOJIOXKEHUST MOJIEKYJISIPHO-KHHETHYeCKOl Teopun. bpoyHoBckoe
nBwkenne. Judpdysua. Xapaktep ABWKECHUS U B3aMMOJCHCTBHS YaCTHIL
BEIIIECTBA

3.1.2 Mopenu CTpOSHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEI U O0BICHEHUE CBOMCTB
BEIECTBAa HAa OCHOBE dTUX MOJIEIEH

3.1.3 Macca monekyin. Konmaectso Bemectsa. [locrossHHast ABorampo

3.14 TennoBoe paBHoBecue. Temnepatypa u ee usmepenue. lllkana remnepatyp
Ienbcus

3.15 Mogens  uaeanbHOro raza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KHHETHYECKOH TEOPHH UICAITBHOTO Ta3a

3.16 AOcouioTHasE TeMmIieparypa Kak Mepa CpeqHel KWHETHYECKOW DHEpruu
TETJIOBOTO IBMKEHUsI yacTul rasza. [lkana remneparyp Kenbuna

3.1.7 VYpasuenue Knaneiipona - MenneneeBa. 3akoH [lanpToHa

3.1.8 lazoBbie 3akoHBL. M30mporiecchl B HACAIBLHOM Tra3e C IMOCTOSHHBIM
KOJINYECTBOM BEILIECTBA: M30TEpMa, H30X0pa, n3obapa

3.1.9 TexHudeckue yCTpoicTBa: TEPMOMETP, OapoMeTp

3.1.10 [pakTtudeckue padoThl. V3mepeHre Macchl BO3ayXa B KIIACCHOH KOMHATe.
UccnenoBanne  3aBUCUMOCTH ~ MEXKIy  MapaMeTpaMH  COCTOSHHS
Ppa3pexeHHOro Ta3a

3.2 OCHOBbI TEPMO/IMHAMUWKHA

321 TepmoauHaMuyecKkas cucteMa. BHyTpeHHsI SHEPTHUsl TEPMOJIUHAMHYECKON
CHCTEMBI M CIIOCOOBI €€ N3MEHEHUS

3.2.2 KomnvecTBo TeminoTel u paboTa. BHYTpeHHssT dHEpPrusi OJHOATOMHOIO
HjeaTbHOTO Ta3a

3.2.3 Buapl Temmomepenaum:  TEIUIONPOBOTHOCTHh, KOHBEKIIMS, H3ITyYCHUE.
TemmoeMkocTh Tena. YjaelbHas TEIUIOEMKOCTh  BellecTBa. Pacyer
KOJIMYECTBA TEIUIOTHI MIPU TeIUIoNeperaue

3.24 IlepBbiii  3axkoH  TepMoauHaMuku. llpumeHeHume mepBoro  3akoHa
TEPMOJUHAMUKN K H3omponeccaMm. I'paduyeckas uHTepnpeTanusi pabOTHI
rasa

3.25 TennoBble  MamiuHbl.  [I[pUHIUIBI  JEWCTBUS  TEIUIOBBIX  MAaIlIUH.

[IpeoOpa3zoBanus 3HEpTrUn B TEIUIOBBIX MamuHax. KoaddummenT monesnoro
neiicrust (nanee - KI1J1) TermoBoii mammnset. [ukn Kapro u ero KI1J]




3.2.6

Bropoii 3akon TepMoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B MPHUPOJE.
TemoBeie ABUTATENN. DKOIOTUYECKUE MTPOOIEMBI TEINIOIHEPTETUKU

3.2.7 TexHuueckue ycTpoicTBa: OBUTaTeNb BHYTPEHHETO CrOpaHusi, OBITOBOM
XOJIOAWIBHUK, KOHAULIMOHED

3.2.8 [IpakTnueckue paboTsl. U3MepeHue yaeabsHON TeMI0eMKOCTH

3.3 ATPEI'ATHBIE COCTOSHMA BEILIECTBA. ®A30BbIE I[TEPEXO/IbI

3.3.1 [MapooOpa3zoBanne u koHaeHcaunusi. VcmapeHune © KHUMeHHWe. YenbHas
TEmI0Ta MapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIIEPaTypbl KHIIEHUS OT
JIaBJICHUS

3.3.2 AOcouoTHas 1 OTHOCUTEIbHAS BIAXKHOCTh BO3AyXa. HacklmeHHbIH nap

3.3.3 Teepnoe Teno. Kpucrannmuueckue u amopdHele Tena. AHU30TPOITUS CBOWCTB
KkpuctayioB. JKunkue kpucramibl. COBpeMEeHHbIE MaTepUalIbl

3.34 [InaBnenne ®W  KpucTaUTM3alus.  YAedpHAs  TEIUIOTAa  IUJIABJICHUS.
CyOmumarms

3.35 YpaBHeHHE TEIIOBOTO OataHca

3.3.6 TexHudeckne ycTpOWCTBa: THUIPOMETP M TICHXPOMETp, KaJlOpUMETP,
TEXHOJIOTHH TOJYYEHHUs] COBPEMEHHBIX MaTepualioB, B TOM YHCIIE
HAaHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH

3.3.7 [IpakTnueckne padboTsl. I3MepeHne BIaKHOCTH BO3AyXa

4 SJIEKTPOANHAMUKA
4.1 SJIEKTPOCTATUKA

411 OnekTpuzanusa TeNl. ONEKTpUYeCKH 3apsaz. JlBa BHJA SIEKTPHUECKUX
3apsIoB

41.2 [IpoBoAHUKY, TUANEKTPUKH U TIOTYIIPOBOTHUKH

4.1.3 3aK0H COXpaHEHUS YIEKTPUICCKOTO 3apsiaa

414 B3aumopeiictBue 3apsinoB. 3akoH Kynona

415 Onextpuyeckoe mojie. HampspkeHHOCTh anekTpuueckoro moms. [IpuHimn
cyrneprno3uiuy. JINHUM HAPsHKEHHOCTH AJIEKTPUIECKOTO OIS

416 Pabora cunm  anexkrpoctatmueckoro  moms.  [lorenmman.  PasHocTh
MOTESHINAIOB

4.1.7 IIpOBOIHHMKM W JUAIEKTPUKUA B IOCTOSHHOM JJIEKTPUYECKOM MOJIE.
JudnekTprueckast IPOHUIIAEMOCTh

4.1.8 DnexkrpoeMKocTh. KoHaeHcaTop. DIeKTpOeMKOCTh IIIOCKOTO KOHASH CaTOpa.
DHeprus 3apsLKeHHOT0 KOHASHCaTopa

419 TexHnyeckue YCTpOMCTBA: 3JEKTPOCKOII, 3IEKTPOMETD,

3JIEKTPOCTATHUECKAsl 3aIlIMTa, 3a3eMJICHHE JIEKTPONPHOOPOB, KOHAEHCATOP,
KCEpOKC, CTPYHHBII PUHTEP




4.1.10 [IpakTuueckue paboTsl. 3MepeHue 3IeKTPOEMKOCTH KOHAEHCATOpa
4.2 [NOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX CPENAX

421 VYcnoBus CyiecTBOBaHUS MOCTOSIHHOTO DIIEKTPUYECKOro TOKa. MIcTOYHUKH
Toka. Cuina Toka. [locTostHHBIN TOK

422 Hanpsoxenue. 3akon Oma jyist yuacTka e

42.3 OJeKTpUUYECKOe COIIPOTUBIICHUE. Y IEJIbHOE CONPOTHBIICHHUE BEIIECTBA

424 [locnenosarensHOE, NapajieIbHOE, CMEIIAHHOE COEANHEHNE TPOBOAHUKOB

425 Pabota snexTpudeckoro Toka. 3akoH xoyis - Jlenua

4.2.6 MOIIHOCTB 3JIEKTPUIECKOrO TOKA

4.2.7 anekTponBwKymas cuia (mamee - 3JC) um BHyTpeHHEE CONMPOTHUBICHUE
HWCTOYHMKA TOKa. 3akoH Oma I MONHOU (3aMKHYTOM) 3JIEKTPUUYECKOM
uenu. KopoTkoe 3ambikaHue

428 OJneKTpoHHass  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCHUMOCTD
COIPOTHBIICHUSI METAIJIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTh

429 OnexTpuyeckuil TOk B BakyyMe. CBONCTBA IEKTPOHHBIX ITyYKOB

4.2.10 [MomympoBogunku.  CoOCTBeHHass W TPUMECHAs  MIPOBOJUMOCTH
nonynpoBogHukoB. CpoiictBa p-n  nepexoga. I[loaynpoBOIHHUKOBBIE
IpUOOPHI

4211 OJIEKTPUYECKHH TOK B 3JIEKTPOJMUTAX. DJIEKTPOJUTHUYECKAs AUCCOLUALINS.
OnexTponn3

4212 OnexTpuyeckuil TOK B razax. CaMOCTOATENBHBI M HECAMOCTOATENBHBIN
pa3pan. PaznuuHble TUIIBI caMOCTOATENIBHOTO paspsina. Moxnus. [lnasma

4213 TexHuueckre yCTpOHCTBa: aMIepMETp, BOJBTMETP, PEOCTaT, MCTOYHHUKU
TOKa, DJIEKTPOHATpEBATENbHBIC IPUOOPHI, HIIEKTPOOCBETUTEIHHEIEC TPUOOPEI,
TEPMOMETP  CONPOTHBJIECHUS, BAKYyMHBIH  JAHMON, TEPMHUCTOPBl H
(hOoTOpPE3UCTOPHI, TOITYIPOBOIHUKOBBIHN JHO/, TalbBaHUKA

42.14 [IpakTudeckne padoTel. U3ydeHne cMemaHHOTO COSAMHEHUS PE3UCTOPOB.
Nsmepenne O/IC ncToyHMKa TOKAa M €r0 BHYTPEHHETO CONPOTHUBICHMUSL.
Hao6monenue amekrponmsa

[TpoBepsiemble TpeOOBaHUA K pe3y/IbTaTaM OCBOEHHUSI OCHOBHOM
oOpazoBarenbHOl Tiporpammsl (11 kimacc)

Kon IIpoBepsiemMble TpeAMETHBIE PE3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON
MPOBEPIEMOTO MIPOTrpaMMBbI CPEAHEro 001Iero 00pa3oBaHus
pe3ynbTaTa
111 JeMoHCcTpupoBaTh Ha TIpUMepax pojb M Mecro (QU3MKH B (QopMupoBaHUU

COBpeMeHHOﬁ Haquoﬁ KapTUHbBl MHpPA, B PpPa3BUTHU COBpeMeHHOﬁ TCEXHUKHN H
TCXHOJ’IOI‘I/Iﬁ, B HpaKTH‘-IeCKOfI ACATCIIBHOCTHU J'IIO,Z[Cﬁ, OCJIIOCTHOCTE M CAUHCTBO




¢u3nUecKoi KapTHHBI MUpPa

11.2

Y4auTBIBaTh TPaHUIBl NPHUMEHEHUS H3YUYEHHBIX (H3MYECKUX MOJENeil: TOYCUHBIH
UIEKTPUUECKUN 3apsaf, AAepHas MOJENb aToMa, HYKJIOHHas MOJENb aTOMHOIO spa
NpY pelieHun (PU3NIECKuX 3a1a4

11.3

Pacnio3naBate usudeckue sBIEHUS (IIPOIECCH) M OOBSACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAVHAMUKN M KBAHTOBOH (DM3MKH: DIEKTPHYECKasl MPOBOIMMOCTb, TEIUIOBOE,
CBETOBOE, XHMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MAarHHUTOB,
AIIEKTPOMArHUTHAST UHAYKIHS, ACWCTBHE MArHUTHOTO TOJISl Ha MPOBOJHHUK C TOKOM H
JBIDKYIIUICS 3apsf, SJIeKTPOMArHUTHBIE KOJEOAHWS M BOJIHBI, HPSMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTpaKeHHe, IpeloMiieHne, nHTrepdepeHnus, Tudpakuus u
NOJISIpU3alis CBeTa, Iucmepcust cBeta, (otoanekrpuueckuii 3¢ ekt (potorddekr),
CBETOBOE JIaBJICHHE, BO3HUKHOBCHHE JIMHEHYATOro CIEKTpa aroMa BOAOPOJa,
€CTECTBEHHAS M HCKYCCTBEHHAs! palHOaKTHBHOCTD

114

OnuceiBaTh  HW3YYCHHBIE CBOMCTBa  BemiecTBa  (DIIGKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, DIEKTPHUECKYIO TIPOBOJUMOCTE PA3IMYHBIX CPEl) M JIEKTPOMArHUTHBIC
sABIIEHUS (MIPOIECCHI), UCTIONB3Ys (U3NUECKUE BETMUMHBI: DIIEKTPUUECKUN 3apsy, CUiIa
TOKa, DJEKTPUUYCCKOEC HANPSDKCHHE, DJIEKTPUYECKOE COMPOTHUBICHUE, Pa3HOCTh
noreHuanos, J/IC, pabota Toka, HHAYKIMS MarHUTHOTO IOJS, cujia AmIepa, cuia
JlopeHna, WHIYKTUBHOCTh KATYIIKH, YHEPTHUSA DIEKTPHUYECKOTO U MAarHUTHOTO TOJIEH,
MepHoa M YacToTa KoJieOaHWH B KoJieOaTeIbHOM KOHTYpE, 3apsjli M CHJIa TOKa B
MPOIIECCe TaPMOHUYCCKUX 3JICKTPOMArHUTHBIX KOJIeOaHUH, (DOKYCHOE PACCTOSHUE U
OTTHYECKasl CHJIa JIUH3BI, TIPH ONHMCAHWU MPABHIBFHO TPAKTOBATh (PU3NUECKUI CMBICIT
I/ICHOJII:?;YCMLIX BCJIIMYHUH, HX O603H3‘-ICHI/I$[ n  CIHUHHUIIBI, yKaSBIBaTb q)OpMy.HI)I,
CBA3BIBAIOIINC I[aHHYIO (1)I/I3I/I‘ICCKYIO BGJII/I‘II/IHy C Z[pyrI/IMI/I BCJIIMYNHaAMU

115

OnuchiBaTh U3y4YCHHbIC KBAHTOBBIC SIBJICHUS W TIPOLECCHI, MCTONB3YS (PU3UUECKUEC
BEJIMYUHBL: CKOPOCTb 3JIEKTPOMATHWUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,
SHEPrusl ¥ UMIYJbC (POTOHA, IEPHOA MOypaciiaja, SHEPTHsI CBSI3H aTOMHBIX AIep; IPU
ONMCAaHWU MPAaBUIBHO TPAKTOBAaTh (PU3MYECKHH CMBICI HCHOJIb3YEMBIX BEIHYHH, HX
0003HaYCHUS W €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTMMU BEJTMYUHAMH, BEIYUCIIATH 3HaYeHUE (PU3MYECKOI BETHYMHBI

11.6

AHanm3upoBaTh (PU3MUECKUE MPOLECCH M SBICHUS, UCTIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHUUIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEIBLHOIO W MapalieIbHOTO COECIUHEHUS
MPOBOJAHUKOB, 3akoH J[>oyins - JleHia, 3aKOH 3JIEKTPOMarHUTHON WHIAYKUIHH, 3aKOH
NPSMOJMHEMHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHbl OTPaXEHUs CBETA, 3aKOHbI
MIpeNIOMIIEHUS] CBETA, ypaBHeHHe ODWHIITelHa ms GoTtodddexTa, 3aK0OH COXpaHSHUS
SHEPIUH, 3aKOH COXPAHEHHs MMIIYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsja,
3aKOH COXPAaHEHWs MacCOBOI'O YHCJA, IOCTYJNaThl bopa, 3aKOH pPaJHOaKTUBHOIO
pacmazma; TmpU OTOM  pas3iauyaTh CIOBECHYHO (OpPMYIHpPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BEIPKECHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH

11.7

OnpenensTs HanpaBiIeHUE BEKTOPa MHIYKIIUH MarHUTHOTO MOJIS IIPOBOJIHUKA C TOKOM,
cunbl Amnepa u cuinsl JlopeHia

11.8

CtpouTh M ONKMCHIBATH H300paKEHHE, CO37aBa€MOE IIOCKHM 3€pKajioM, TOHKOM
JINH30U

11.9

BBINOTHAT AKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (PH3MUYECKUX SBICHUH W MPOIECCOB C
WCTIONb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHUH; TpU 3TOM (OPMYIUPOBATH
mpobsieMy (3amady) M THIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3
MPENIOKEHHOTO 000PYA0BaHHUS, TIPOBOIUTH OMBIT U POPMYITUPOBATH BHIBOJIBI




11.10

OCyYIIECTBIIATh MPSMBbIC ¥ KOCBEHHBIC W3MEPCHHS (PU3UYCCKHX BEIUYHH; MPU ATOM
BEIOMpAaTh ONTUMANBHBIN CIOCOO W3MEPEHUS M HCHOIb30BaTh W3BECTHBIC METOJBI
OIICHKH MOTPEIIHOCTENH U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH  (PU3UYECKHX BEJIUYHMH C HWCIOJIb30BAHHEM MPSIMBIX
W3MEPEeHMI; TpPH 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (DUKCHPOBATh pE3yIbTaThI
MOJTy4YeHHON 3aBHCUMOCTU (DM3MUYECKUX BEITUYHH B BUE TaONWIl U TPAPUKOB, IENIaTh
BBIBOJIBI IO pe3yabTaTaM HCCIICOBAHUS

11.12

Cobmaronats mpaBuita 06€30MacHOrO TpyAa HpU MPOBEACHUHM HCCIENOBAHWUN B paMKax
y4eOHOro 3KCHEPUMEHTa, Y1eOHO-UCCIIEN0BATENbCKON U IPOCKTHONW AEATENBHOCTH C
WCIIOJIb30BaHUEM M3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyAOBaHHUS

11.13

Pemiate pacueTHble 3afauMl ¢ SBHO 3aJaHHOW (DU3NYECKON MOJIENbIO, HCIONb3Ys
¢m3udyeckue 3aKOHBI W NMPUHIUIBL, Ha OCHOBE aHAJIM3a YCIOBHS 3a/laudl BBIOMPATh
(hM3UYECKYI0 MOJIETh, BBIICTATh (PH3MUECKHne BENWYUHBI M (HOPMYIBI, HE0OXOaMbIe
g €€ pPClICHUA, NPOBOAMTL PACUCTBI W OLCHHMBATHL PCAJIBHOCTH MOJYYCHHOI'O
3HaYCHHS (PU3MUECKON BETHMUNHBI

11.14

Pemate kauecTBEeHHBIC 3a7aUd: BRICTPAUBATD JIOTHUECKH HEMPOTUBOPEUUBYIO IETIOUKY
paccykJICHUN ¢ OMOpOH Ha W3yueHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PU3UYECKHE
SIBTICHUS

11.15

Hcnonp3oBaTh Npu pelIeHMH Y4YeOHBIX 3aJad COBPEMEHHbIC WH()OPMALIOHHbIE
TEXHOJIOTMM ISl IIOMCKA, CTPYKTYPUPOBaHHs, HHTEPIPETALMM U IIPENCTABICHUS
yueOHOM W HAYYHO-TIOMYJISIPHOM WHQOpMAalUH, TOJYYCHHOHW W3 Ppa3iUYHbIX
MCTOYHUKOB; KPUTUYECKH aHATIM3UPOBATH ITOJy4aeMyr0 HHPOPMALIUIO

11.16

OOBSICHATh TNPHUHLUIBI JEUCTBUS MAIlWH, NPUOOPOB U TEXHUYECKHUX YCTPOMCTB;
pasn4aTh ycJIoBHA UX O€30IaCHOTO UCTIONIb30BAHMUS B IOBCEJHEBHOM KU3HU

11.17

[IpuBoauTh TNpUMEpPHI BKJIaJa POCCHUCKHX W 3apyOeXHBIX YYEHBIX-QU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TeopeTHYECKHWE 3HAHUS 1O (U3UKE B TIOBCEAHEBHOW JKWM3HU IS
obecrieueHns: 0€30MacHOCTH TpHU OOpamieHHMH C TpHOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMH, JJIsi COXPAHEHMs 3JI0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTMYECKOrO
TOBEJICHUS B OKPYXaIollel cpeie

11.19

PaboTate B rpynme c BBIIOJHEHHEM Pa3IMYHBIX COLMANBHBIX POJIEH, IUTAHUPOBAThH
paboTy TpymIbl, paUoOHAIBHO paclpeNesiiTh OOS3aHHOCTH W  IUIAHHPOBATh
JIeSITEIbHOCTh B HECTAHIAPTHBIX CUTYallUAX, a€KBATHO OIEHUBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB I'PYMIIEI B PEHICHHE paccMaTpruBaeMon poOIeMbl

[TpoBepsiemsbie 3neMenThI coaepxkanus (11 kmacc)

Kon
paszznena

MIPOBEPSEMOT
0 dJIEMEHTa

Kon IIpoBepsieMble 2IEMEHTHI COACPKAHUS

OJIEKTPOANMHAMUKA

43

MATHUTHOE ITOJIE. S3JIEKTPOMAT'HUTHA S MHAYKUUA




43.1

IlocTostHHBIC MAarHUTHI. B3aHMO,I[CI>iCTBH€ IIOCTOSAHHBIX MarHuTOB

432 MarnutHoe nosnie. Bektop MarHuTHOM WHAYKOUK. [IpuHINT CyTIEpO3HLINY.
Jluauy MarHUTHOM MHAYKUMHU. KapTrHa TMHUNA MarHUTHOM MHIYKIH IO
MTOCTOSTHHBIX MarHUTOB

4.3.3 MarauTtHoe ToJjie MPOBOJHMKA ¢ TOKOM. KapThHa JHMHHUA TOJS JJIMHHOTO
MIPSIMOTO TIPOBOJHHKA M 3aMKHYTOTO KOJBIIEBOT'O IPOBOIHHKA, KATYIIKH C
tokoM. OnbIT DpcTena. BzanMomeicTBre MPOBOTHUKOB ¢ TOKOM

434 Cuna Amriepa, ee MOIYJIb ¥ HallpaBJICHUE

435 Cuna Jlopenma, ee MOAynb W HampaBieHHe. J[BmKeHHE 3apsHKeHHOM
YaCTHIIBI B OTHOPOHOM MarHUTHOM mone. Pabota cuist Jlopenna

436 SIBeHUE IEKTPOMArHUTHON WHITYKIHN

4.3.7 [ToTok BekTOpa MarHUTHOM UHTYKIIUN

43.8 OJC unaykiuu. 3aK0H IEKTPOMarHuTHOM nHAYKIuu Dapases

4.3.9 BuxpeBoe anektpuueckoe mone. OJIC  uMHAYKIMM B TIPOBOJHUKE,
JBIDKYIIEMCS IOCTYIAaTENbHO B OJJHOPOJHOM MarHUTHOM TIOJIE

4.3.10 [IpaBuno Jlenma

4.3.11 HNunyktuBHOCTS. SIBNnenue camonnaykiun. 3 /C camonHayKIuu

4.3.12 DHeprus MarHUTHOTO TTOJISI KATYIITKH C TOKOM

4.3.13 DNEKTPOMarHuTHOE TI0JIE

4.3.14 TexHu4eckre YCTPONCTBAa: TOCTOSHHBIE MAarHHUTHI, 3JEKTPOMATHHUTHI,
ANIEKTPOJIBUTATENb, YCKOPUTENN DSIEMEHTAPHBIX YaCTHIl, HHIYyKIIMOHHAsS
reyb

4.3.15 [pakTtuueckue paboThl. M3ydyeHHEe MarHUTHOTO TOJNS KATYHIKH C TOKOM.
UccnenoBanue JeicTBUS TIOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanne sBISHUS AIEKTPOMArHUTHON WHYKIIHH

) KOJIEBAHUM A U BOJIHbI
5.1 MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

511 Konebarenbnass cucrema. CBoOomHbie  kosebanus.  ['apmMoHUuecKue
konebanus. [lepuon, yacrora, ammuTyaa u ¢aza koneOaH

512 [Ipyx«uHHBIN MassTHUK. MaTeMaTH4eCKU MasiTHUK

513 YpaBHEeHHE TapMOHUYECKHX KoJieOaHuil. KnHemMaTnueckoe u fnHaMHUYecKoe
OIMCaHNe KOJe0aTeIbHOTO ABIKEHHS

514 [IpeBpamenne 2HEpruM TMpPU TapMOHWYECKHX Kojebammsx. CBs3b
aAMIUTATYIBI KOJIeOAHUI MCXOJTHOW BEIMYWHBI C aMIUTUTYIaMH KojeOaHui
€€ CKOpOCTH M YCKOPEHHS

5.15 KonebarenbHbiii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJIEOAHHs B

nacaaibHOM KoJie0aTeIbHOM KOHTYpE. Amnagnorus MECXIY MEXaHUYCCKUMH U




QJICKTPOMAriHuTHBIMHA KOJICOAHMSMU. (I)OpMy.]'Ia Tomcona

516 3aKoH COXpaHEeHHUsI SHEPTHUH B HJIealIbHOM KOJIeOaTeIbHOM KOHTYpe

517 Brinyxaennsie Mexanndeckue kojaeOanus. Pesonanc. PesonancHas kpusast.
BrIHyXI€HHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHusI.

518 [lepemennsif Tok. CHHYCOUJAIBbHBIN IEpEeMEHHBIHN TOK.

519 MomHOCTh TIepeMEHHOTO TOKa. AMIDINTYAHOE W JEUCTBYIOIIEe 3HAUYCHUE
CHJIBI TOKA M HAIIPSDKEHUS

5.1.10 Tpancdopmarop. IIponsBoacTBo, Mepeaada U MOTpedIeHHE ITEKTPUICCKOM
SHEpPIruu. OKOJOTMYECKHE PHUCKA MpPU IPOU3BOACTBE AICKTPUUECKOU
sHepruu. KynbTypa HCIONB30BaHUS BIEKTPOIHEPTHH B IOBCEIHEBHOM
KHUZHH

5111 TexHuueckue ycTpoiicTBa: ceficmorpad, 3NMeKTPUUECKU 3BOHOK, JTMHHU
ANIEKTpoITiepeiad

5.1.12 [IpakTuueckue paboTel. MccnemoBaHue 3aBHCUMOCTH TIEPUOJA MAJIBIX
KoJe0aHu# rpy3a Ha HUTH OT JJIMHBI HUTH W Macchl Tpy3a. MccnenoBanue
MEPEMEHHOT0 TOKa B IeMA M3  TOCIEAOBATENBHO  COCJUHEHHBIX
KOHJZIEHCATOpa, KaTYIIKH U Pe3UCTOopa

52 MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521 Mexann4yeckue BOJHBI, yCIIOBUS pacnpoctpaHeHus. [lepuon. CkopocTs
pacnpocTpaHeHus U AJUHA BOJIHbL. [lonepeunsie 1 MpoaoIbHbIE BOIHBI

522 WnTepdepennns n qudpaknns MEXaHUIECKUX BOJH

523 3Byk. CKOpoCTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa

524 DJIeKTPOMarHUTHBIC BOJIHBL. Y CIIOBUS U3ITYYEHHSI 3JICKTPOMArHUTHBIX BOJH.
B3aumnuas opuenraims BektopoB E, B 1 VU B 351eKTpOMarHuTHOW BOJIHE B
BaKyyMme

5.25 CBoifcTBa  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHE,  IPEJIOMIICHUE,
nonspuzanyst, audpaxuus, narepdepenus. CKopocTh 3IEKTPOMAarHUTHBIX
BOJIH

526 IITxana 37€KTPOMAarHUTHBIX BOJIH. [IpUMEHEHNE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY

5.2.7 ITpuHLMIBI paauocBsizu u TEJIEBUJIEHUS. Pannonokamnus.
3JIeKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOICH Cpe/Ibl

528 TexHuueckre YCTpOWCTBA: MY3bIKAIbHBIE WHCTPYMEHTHI, YIbTPa3ByKOBas
JMarHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJHoNpUEMHHUK, TEJIEBU30D,
antenHa, Tenedon, CBU-neun

53 OIITHUKA
531 IIpsimoninHETHOE pacpocTpaHEHUE CBETA B OIHOPOAHOM cpejie. JIyu cBera
532 Otpaxenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o00pakeHuit B




TIJIOCKOM 3CpKaJie

533 [lpenomienne cBera. 3akOoHBI TOpelOMICHHS cBeTa. AOCONIOTHBIN
MoKa3areib MPeIoOMIICHHS

534 [NonHoe BHyTpeHHEE OTpaskeHHe. [IpeenbHbIN Yroi NOJIHOTO BHYTPEHHETO
OTpaKEHHS

535 Jucnepcus cBera. CrioxkHbIN coctaB Oeoro ceera. Lper

5.3.6 CoOuparome ¥ paccewBarolMe JUH3bL. ToHKas JuH3a. DokycHOe
paccTosiHUE W ONTHYecKask cuiia TOHKOW JuH3EL. [locTpoenue nzobpaxkeHuit
B COOMpAalOIMX M pacceMBaOmIMX JHH3aX. PopMyna TOHKOH JIMH3BL
VYBenuuenue, gaBaeMoe JTUH30H

5.3.7 [Ipenenpl IPUMEHUMOCTH TEOMETPHYECKON ONITHKHI

5.3.8 Wntepdepennus ceera. KorepeHTHbIC UCTOUYHHMKH. Y CJIOBUS HAOJIOIECHUS
MakCHMYMOB M MHHHMYMOB B HHTEP(EpEHIIMOHHOH KapTHHE OT JBYX
cHH(pa3HBIX KOTePEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuus cBera. JudpakiponHas perierka. YCIOBHE HAOIOICHUS
[JIABHBIX MaKCHMYMOB TpU MaJCHUM MOHOXPOMAaTHYECKOTO CBeTa Ha
TG PAKIHOHHYIO PEIIETKY

5.3.10 [Momspusarus ceera

5.3.11 TexHuueckre yCTpOHCTBa: OYKH, Jymna, (QOToammapar, MPOCKIMOHHBIH
anmapar, MHKPOCKOII, TEJNECKOI, BOJOKOHHAS ONTHKA, IU(paKIHOHHAS
penieTka, HoJIIpOH]

5.3.12 [IpakTndeckne  paboTel.  M3mepeHume  mokasatens  HPEIOMIICHUS.
UccnenoBanue cBoiicTB M300pakeHWil B JMH3ax. HabmogeHnue aucnepcun
cBeTa

6 SJIEMEHTBI CIHELMAJIBHOU TEOPUM OTHOCHUTEJIBHOCTHU
6.1 I'paHuuBl IPUMEHMMOCTH KJIacCU4eCKOW MexaHuku. llocrynarel Teopuun
OTHOCUTEIBHOCTH: MWHBAapHAHTHOCTh MOJAYJISI CKOPOCTH CBETa B BaKyyMme,
NPUHIUI OTHOCUTENBHOCTH DUHINTEHHA
6.2 OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U COKPAIIICHHE
JUTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOIHOHN YaCTHIIbI
6.4 CBsI3b Macchl ¢ PHEPrHeld M MUMITYJIbCOM CBOOOAHOM YacTHLBI. DHEprus
MOKOS1 CBOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3NKA
7.1 SJIEMEHTBI KBAHTOBOU OIITHUKN

711 ®otonbl. Dopmyna [lnanka cBsA3W SHepruM (GOTOHA C €ro YacTOTOM.
OHeprus ¥ UMIyJbe GOTOHA

712 OtkpeiTe u uccinepoBanue (ororddekra. Onbiter A.I. Cronerosa.




3axons! poTorddexra

7.1.3 VYpaBuenne ObHmTeiiHa Uit Qoroaddekra. "KpacHas  rpanmia"
dhoroahdekra

7.14 Hasnenue cBera. Onbrtel [1.H. JleOenesa

7.15 XHMHYECKOe IeHCTBUE CBETA

7.1.6 Texangeckue ycTporicTBa: GoTodIEMEHT, (OTOAATIHK, COTHETHAST OaTapes,
CBETOJHON

7.2 CTPOEHHME ATOMA

7.2.1 Mogpens aroma Tomcona. OmbiTel Pe3epdopaa mo ncciaemoBaHuio CTPOCHIS
atoma. [nanerapHas Mmozaens aToma

7.2.2 [octynater bopa. M3myuenue u nornomierrne (GoTOHOB MpH Mepexoe aToma
C OJHOTO YpOBHS 3Hepruu Ha Jpyrod. Buasl crnekrpoB. CriekTp ypoBHeEH
SHEPTUU aToMa BOJO0POa

7.2.3 BomuoBeie cBoricTBa uactun. Bomabsl me  bpoitna.  Kopmyckymspao-
BOJIHOBOH yanu3M. JJudpakius 31eKTpoHOB Ha KpHCTaJLIax

724 CrioHTaHHOE Y BHIHYKJIEHHOE U3Iy49eHHE. Y CTPONCTBO U MPUHIUI PabOTHI
nazepa

7.2.5 TexHUYecKue yCTPOWCTBA: CHEKTPaIbHBIN aHaIH3 (CIEKTPOCKOM), Jiasep,
KBAaHTOBBIA KOMITBIOTED

7.2.6 [IpakTudeckne padboTsl. HabmoieHe TMHEHYaTOro CrieKTpa

7.3 ATOMHOE AP0

7.3.1 MeTo bl HaOMIOICHHS ¥ PETUCTPAIH 3JIEMEHTAPHBIX YaCTHIL

7.3.2 OtkpeiTue paguoakTuBHOCTH. OmbiTel Pesepdopma mo ompeneneHuro
coCTaBa paJHOAaKTHUBHOTO wu3myueHus. CpoiictBa anbga-, Oera-, ramma-
W3Iy4eHus. BiusHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI

7.3.3 OtkpeiTe TpoTOHA M HelTpoHa. HykinoHHas monens siapa IeitsenOepra -
HBanenxko. 3apsa sapa. MaccoBoe uucio siapa. M30Tormst

734 Anba-pacian. DJEKTPOHHBI W TO3UTPOHHBIA OeTa-pacman. ['amma-
W3Iy4eHue. 3aKOH PaUOaKTHBHOTO pacrajia

7.3.5 OHeprus CBsI3U HYKJIOHOB B sizipe. Saepusie cuibl. Jedekt Maccsr supa

7.3.6 SAnepusie peakuuu. [lenenue u cMHTE3 SiIEp

7.3.7 Anepusiii peaktop. Tepmosinepnsbiii cuate3. [IpobieMbl U TEPCIEKTUBBI
SIICPHON SHEPreTUKU. DKOJOIMYECKHE aclIeKThI SIIEPHON YHEPTEeTHKH

7.3.8 Onemenrtapuble 4acTHlbl. OTKpbITHE MO3UTpOHA. DyHIaMeHTaIbHBIE
B3aUMO/ICHCTBUSA

7.3.9 TexHnueckue ycTpoicTBa: J03UMETp, Kamepa Bunbcona, sinepHsiii peakTop,

aroMHas bomOa




7.3.10 [Ipaktuueckue pabotel. MccnenoBaHue TpekoB yacTull (IO TOTOBBIM
¢dororpadusim)
SJIEMEHTBI ACTPOOU3UKU

8.1 Bun 3Be3nnoro Heba. Co3Be3ams, spKue 3Be3Abl, TUIAHETHI, UX BHIUMOE
JBIKCHUE

8.2 Conneunast cucrema. [lnanetsl 3emMHON rpynmbl. [l1aHETHI-TUTaHTBL U KX
CIYTHHKH, KapJIMKOBBIE TIaHeThl. Maibie Tena COTHEYHOH CUCTEMBI

8.3 Counnre, potochepa u armochepa. ConHeUHASs aKTUBHOCTh

8.4 Ucrounuk sneprun CoiHIa U 3BE3]T

8.5 3Be3/bl, WX OCHOBHBIC XapaKTEPHCTHKH: Macca, CBETHMOCTb, DPaJHyC,
TEMIIepaTypa, HX B3auUMOCBs3b. Jluarpamma '"CHEKTpaslbHBIA Kiacc -
CBETUMOCTH". 3B€3/1bI IVIaBHOM MOCIen0BaTeNbHOCTH. 3aBUCUMOCTh ""Macca
- CBETUMOCTB" I 3B€3]1 TJIaBHOM TOCII€0BATEIbHOCTH

8.6 Buyrpennee  ctpoenme  3Be3n.  CoBpeMEHHBIE — NPEACTaBICHUS O
MPOUCXOXKICHNH U 3BOJoIH COTHIIA U 3Be3/1. DTallbl )KU3HU 3BE3]]

8.7 Mneunsiii [lyTe - mama [Mamaktuka. CrnupanbHas cTpykTypa ['amakTukw,
pacripenenenue 3Be3f, raza u nbumd. [lojoxkenue u aBmxkenue CoiHIA B
lamaktuke. [lockas u chepuueckas noacucteMs [ amakTuku

8.8 Tunel ranaktuk. PaguoranakTuku v KBazapbl. UepHble OBIPBI B SAPaX
rajJakTUK

8.9 Bcenennas. Pacmmpenne Bceenmennoil. 3akon XaO06ma. PazGeranue
ranakTuk. Bospact u pamuyc BceeneHHoOM, Teopuss bosblioro B3phiBa.
Mopnens "ropsiueit Becenennoit". PenukToBoe nsnydenue

8.10 MacmrabHast crpykrypa Bcemennoit. Meraranaktuka. Hepernrenabie

po0JIeMbl aCTPOHOMUHU




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubmnoreka LIOK
1.1 ®u3rKa U METOAbl HAYYHOT'O MTO3HAHUS 2 httos://m.edsoo.ru/ 74 1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitia > L https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bF72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUNKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETHUECKOU 10 1 5 bubnuoreka [IOK
' TEOPUH https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOZIMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHHUS BELIECTBA. 5 bubmumoreka LIOK
' Da30BLIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 25



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

Paznen 4. QJIEKTPOJANHAMUKA

bu6mmoteka [IOK
41 IICKTpOCTATIKa o https://m.edso0.ru/7f41bf72
4 ITocTostHHBIN AnekTprYecKuil TOK. TOKH B 12 bubmmoreka [TOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 21
PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounvecTBO 9acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/1esioB U TeM uugpoBbie
Ne n/n P Kontpoiabusie | IIpakruyeckue (icpp )
MPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl

Pazgen 1. QJIEKTPOAUHAMUKA
11 MarnuTHO€ 1oJie. DJIeKTpOMarHuTHas 1 2 3 bubnnoreka [IOK

' UHYKLHSI https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 11

Pazgen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHuuyecKne U 2IEKTPOMarHuTHhIE 9 1 bubnuorexa [LIOK

' Konebanus https://m.edso0.ru/7f41c97c
29 MexaHu4yecKHe 1 JJIEKTPOMarHUTHBIE 5 bubnnorexa [IOK

' BOJIHBI https://m.edso0.ru/7f41c97c

bu6mmotexka I[IOK

2. 1 1

3 Onruica 0 3 https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBHI cieIUaILHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTLI KBAHTOBOM ONTHUKHU 6 bubmorexa LOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bu6mmoteka [IOK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnnorexa [JOK
43 ATOMHOE 2P0 6 https://m.edsoo.ru/7fA1c97¢
Wroro mo pazneny 16

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPU3UKI 7 ﬁt?r?s?/?riﬁiiicﬁﬁfﬂl@?c
Utoro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061matoiee MOBTOPeHHE 4 ﬁ::ri?/?SZZiiﬁS/I?MlCQk
Hroro no pazaeny 4
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
Kosun4vecTBO 9acoB JIeKTPOHHbIE
Hara nupposbie
Nen/m | Tema ypoka Konrpoasusie | IlpakTuueckue p
Bcero H3y4eHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchbl
BBoaHBIN HHCTPYKTaX 110 OXpaHe
1 Tpyna. dusuka — Hayka o IpUpoze. 1 bubmmoreka [JOK
Hayunble MeTO1bI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaroIIero Mupa
[lepBuuHbII HHCTPYKTaX Ha paboueM
mecTte. Ponb u Mecto pusuku B
2 (hOpMUPOBAHUN COBPEMEHHOM 1 bubmiorexa LIOK
P pv P https://m.edsoo.ru/ff0c33e6
HAy4YHOU KapTUHBI MUPA, B
MPaKTUYECKON AESITEIbHOCTH JIFOJIEN
MexaHnueckoe IBUKEHUE.
3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmotexka I[IOK
nBrxeHus. [lepemelienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
bu6mmoteka I[IOK
4 Bxonnast kouTpospHas padbota 1 1
s P p https://m.edsoo.ru/ff0c3620
AHanIn3 KOHTPOJIbHOM paboTHI.
5 PaBHOMEpHOE U paBHOYCKOPEHHOE 1 bubamorexa [OK
p . p yerop https://m.edsoo.ru/ff0c372e
MPSIMOJIMHEITHOE IBUYKEHUE
5 CBobomHoe majieHne. Y CKOpeHHe 1 bubnmnoreka [IOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
JlaGoparopnas pabora "M3y4yeHue
7 JIBIDKCHUS TeJla, OpPOIIEHHOTO 1 1
TOPU30HTAJILHO"



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBonuneliHoe 1BUKEHUE.

but6mmoreka [JOK

ToukH. Teopema 00 U3MEHEHUH
KUHETUUYECKOU JHEPIUU

8 BIDKEHHE MAaTEPUAIILHON TOYKH I10
A p https://m.edsoo.ru/ffOc3ada
OKPYXKHOCTH
[Tpuniun otHocutenbHOCTH ["anues.
9 HuepruanbHble CUCTEMEI OTCYETA bubmorexa HOK
P . ) https://m.edsoo.ru/ffOc3be8
IIepsbiit 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
10 CYIIEPIIO3UIINH CHJI. BTOpOii™ 3aK0H buGnnorexa [IOK
YHep -+ DTopoH ¢ https://m.edsoo.ru/ffOc3be8
Hrerorona i1 MmatepraabHON  TOYKH
1 Tpernit” 3axoH HproToHa [UIs bubnuoreka LIOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTo TsaroreHus. Cuia
12 TspKecTh. [lepBast kocMudeckast bubmorexa LOK
Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh
13 Cuta ynipyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TeIa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosddunmeHnr tpenus.
14 Cuna CEH OTI/IBJ‘IGI?I/I(I})I pu ,Z[BI/Ig(eHI/II/I Bubmuorexa [JOK
p p https://m.edsoo.ru/ff0c3f76
Tena B )KUAKOCTH HJIN rase
[TocTymarenbHOe U BpalaTeabHOE
15 JIBIKEHHE a0COJIIOTHO TBEPJIOTO Tea. bu6mmoteka I[IOK
MowmenTt cuisbl. [1nedo cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBecCHUs TBEPAOTO Tea
HNMnynbsc MaTepuanbHOU TOUKH,
16 CHCTEMBI MATEPUAIBHBIX TOYEK. bubmuotexa [IOK
NmMnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBIDKEHNE
PaboTa 1 MOIITHOCTH CHIIEIL.
17 Kuneruueckast sHeprust MarepuaaIbHON - bu6mmoreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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18

[ToreHmanbHas SHEpTUsl.
[ToTeHnmanbHast SHEPTUS YIPYTO
ne(pOpMHUPOBAHHON ~ MPYKUHBI.
[MorennmaneHas sHEpPTUs TeIa BOIU3U
MOBEPXHOCTHU 3eMJIU

bubnnorexa [IOK
https://m.edsoo.ru/ffOc461a

19

[ToreHnManbHBIC X HEIOTCHIIMAJIBHBIE
cuiibl. CBsA3b paboThI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHUEM
MEXAHUYECKON SHEPIMH CUCTEMBI TEIL.
3aK0H COXpaHEHUsI MEXaHUYECKON ™
SHEpPIrun

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

20

KonTponbHnas pabora no reme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

bubnnorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

AHaM3 KOHTPOJIBHOU PabOTHI.
OcCHOBHBIE ITOJIOKEHUSI MOJIEKYJIIPHO-
KMHETHYEeCKOW Teopuu. bpoyHoBCcKoe
nswxenue. upodysus

bu6mmotexka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aMMOJEHCTBHUS YaCTHUI] BEIISCTBA.
Mojenu cTpoeHHs ra30B, KUIKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYIJIL. KommuectBo
BemecTna. IlocTosaHas ABoranpo

24

Tennosoe paBHOBecue. TeMiieparypa
u e€ usMmepenue. lllkana remneparyp
enbcus

25

HNneanpuernii raz B MKT. OcHOBHOE
ypaBHeHue MKT

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGconoTHas TemIeparypa Kak Mmepa
CpPEIHEYW KUHETUYECKON SHEPTUn

bubmuorexa [IOK
https://m.edsoo.ru/ff0c51le



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBUKEHHS MOJIEKYJI. Y paBHEHHE
Menneneesa-Knaneiipona

27

3akon JlaapTOoHA. ['a30BbIC 3aKOHBI.
N3omporieccrl B uacaIbHOM Ta3e B UX
rpaduveckoe MmpeacTaBIcHIe

28

JlabopaTtopHas pabota «OnpeneneHue
MaccChl BO3[yXa B KJIACCHON KOMHATe
Ha OCHOBE M3MEpPeHU 00bemMa
KOMHATBI, IaBJICHUS ¥ TEMIICPaTypPhl
BO3/1yXa B HEI»

29

KonTponbnas pabora 3a 1 nonyroaue.

bubnnorexa [JOK
https://m.edsoo.ru/ff0c570e

30

AHaIM3 KOHTPOJIBHON pabOTHI.
BnyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CHCTEMBI U
crocoObl €€ n3meHenust. Konnuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUs OJJHOATOMHOI'O UJEAIIBHOTO
raza

bu6nmoteka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Terionepenaun

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

32

V nenbHast TEMIOEMKOCTD BEILIECTBA.
KonugecTBo TemnoTs! npu
Tertonepenaye. AnadaTHBIN mpoiecce

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

33

[ToBTOpHBIN HHCTPYKTaX Ha paboueM
Mmecre. JlabopaTtopHas pabora
"N3MepeHue yaeapHOM
TEIIOEMKOCTH"

34

IIepBblil 3aKOH TEPMOJUHAMUKH U €TO
IIPUMEHEHHUE K U30IIpoLeccaM

bu6nunoreka [IOK
https://m.edsoo.ru/ffOc5efc

35

HeobparumocTs niporieccoB B

but6mmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupozae. Bropoii 3akon

https://m.edsoo.ru/ff0c6230

TEPMOTMHAMUKHI
36 [Mpunnun aevicreus u KI1J[ rerioBoit bubnuorexa [IOK
MaIlIHBI https://m.edsoo.ru/ff0c600a
37 Hukn Kapnuo u ero KIT/]
38 DKOJ0rn4ecKue npoodIeMbl
TETUIOIHEPTETUKH
39 O06o6marmuil ypok «MoJeKyspHas bubnnoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTposbHas pabota 1o teme
40 «MonekynsipHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKI
AHanIu3 KOHTPOJILHOU paboOTHI.
41 ITapooOpa3oBaHue 1 KOHAECHCALIUS bubmorexa LHOK
POOLP a oL https://m.edsoo.ru/ff0c63b6
Hcnapenne n kunenue
AOcoiroTHast 1 OTHOCUTEIbHAS
42 BIAXXHOCTH Bo3ayxa. HacweImenabIin bubmorexa HOK
ALyxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue n
43 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTayiibl. COBpeMeHHbIE MaTepHAIIbI
[1naBneHue U KpUCTATU3AIIUA.
44 VY nenpHast TEILIOTA IIaBICHUS buGnnorexa [IOK
a ’ https://m.edsoo.ru/ff0c6708
Cyb6mumarus
bubnmorexa [IOK
45 vy 0
PABHEHHUE TEIITOBOTO basanca https://m.edsoo.ru/ff0c6820
OnexTpu3anus Teil. DIEKTPUIECKUN
bub6nunoreka [IOK
46 3apsia. J{Ba BUIa SEKTPUUECKHUX

3apsiIoB

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKY, TUATIEKTPUKH H

47 [IOJIVIIPOBOHUKHU. 3aKOH COXPAHEHUS bubmorexa [JOK
yip ) P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKOH
48 Kymona. ToueuHbIi JIEKTPUUSCKUA ™ Bubmaorexa ITOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanps>k€HHOCTB 271EKTPUYECKOTO
49 nons. [IpuHumn cynepno3uuuu bubnnoreka [IOK
ANEKTPUYECKUX Tone.” JlnHum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun anexkTpocTaTuuecKkoro
50 nois. Ilorennuan. PasHocTh Bubmuoreia IJOK
' ) https://m.edso0.ru/ff0c6f00
MOTEHIIMATIOB
IIpoBOAHHUKH U JUIIEKTPUKH B
51 3J1peKT 0CTaTUYECKOM H(I))JIC bubmorexa [IOK
p i https://m.edsoo.ru/ff0c7018
JusnexTpudeckas mpoOHUIIAEMOCTh
bu6nmmoreka [IOK
52 OnekTpoéMrocth. KoHAeHCAaTO
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIIOCKOTO
53 KOHJEeHCcaTopa. JHEPrud 3apsiKEHHOT'O bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
ITpuHIUIT 1eHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
54 amnmapara, CTpyWHOTO MPUHTEpa.
DJeKTpocTaTUYeCKas 3aluTa.
3a3emyIeHHe IEKTPOnprHOOpOB
DIIEKTPUYECKUI TOK, YCIOBHS €T0
cymiectBoBaHus. [IoCTOSTHHBIN TOK.
55 Cuna toka. Hanpsxenue.

Comnpotusnenue. 3akon Oma st
y4acTka Ienu



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[TocnemoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COCTMHEHHE
npoBoiHUKOB. JlaboparopHas paboTta
«M3yveHne CMEIIaHHOTO COSIMHCHUS
PE3UCTOPOBY

0.5

bubnnorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma AJ1s TOJIHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMbIkaHue. JlaboparopHas padora
«M3mepenne DJIC uctouyHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

0.5

bubnnorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAs MPOBOAMMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBonHUKH, UX COOCTBEHHas U
npuMecHas npoBoauMocThk. CBoiicTBa
p—n-nepexona. [lomynpoBoaHNKOBEIE
npuoOpHI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

ONEKTpUYECKUN TOK B PacTBOpax
pacIuIaBax 3JIEKTPOJIUTOB.
ONEKTPOIUTHYECKAS TUCCOLUALIMSL.
DJIEKTPOIH3

bubnmmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNIEKTPUUECKUI~ TOK B raszax.
CamocTosiTenbHbIN U
HECaMOCTOSITENIBHBIN  pa3psal. MoiHus.
[Ina3zma

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

HroroBast KOHTpoOIbHAsS padoTa.

but6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c8a8a

AHaM3 KOHTPOJIBHON paboTHI.
DneKkTpruuecKkue Mpruodopsl U

65 CTPOMCTBA ¥ UX IPAKTUIECKOE 1 bubmorexa LHOK
yerp P https://m.edsoo.ru/ffOc86fc
npuMmeHnenue. [IpaBuna TeXHUKH
0€e30acCHOCTH
66 O06006mamui ypok 1 bubmmoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
67 PesepBHblit ypok. O6001maronuii ypok 1 bu6mmoteka LIOK
mo TemaM 10 kitacca https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O600maromuii ypox 1 bubnnoreka [IOK
o temaM 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB IIO 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

HOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@poBbie
Tema ypoka Kontpoabubie | IIpakTnueckue op
n/n Bcero U3yuyeHusi | oOpa3zoBaTejibHbIE
padoThbI padoTsI
pecypchbl
BBoaHBIN HHCTPYKTaX 110 OXpaHe
Tpyna. [locTossHHBIE MarHUTHI U UX
1 B3auMO/IiecTBUE. MarHUTHOE M0JIe 1 bubmmorexa [IOK
. ' https://m.edsoo.ru/ff0c9778
BexTop MmarautHOM nHAYKUMU. JTuHUN
MarHUTHON UHIYKIIUU
[lepBuuHBII HHCTPYKTaX Ha paboueM
P PYX P bubmuorexa [JOK
2 MecTe. MarHuTHOE T0JIe TPOBOAHHUKA 1
https://m.edsoo.ru/ff0c98fe
¢ TokoM. OmbIT DpcTena.

3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnuoteka [IOK
MAarHUTHOTO ITOJIS1 KATYIIKHU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHuTHOTO TOJISI Ha
MPOBOJIHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexa [HOK
«Uccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM

bu6mmorexa [IOK
5 Bxonnas konTposbHas padboTa 1 1
8 p p https://m.edsoo.ru/ff0c9df4
AHalm3 KOHTPOJIBHOM paboTHI.

6 JleficTBMe MaraMuTHOTO MOJISI Ha 1

JBIKYIIYIOCS 3apsKEHHYIO YaCTHUILY.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Cwuua Jlopennia. Pa6ora cumst Jlopenia

DneKTpOMarHuTHast MHAYKLUA. 3aKOH
AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes. JlabopaTopHas padora
«HccnenoBanue sSIBJICHUS
ANEKTPOMATHUTHON MHTYKIIUH»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprust MarHUTHOT'O IOJISt KATYIIKH €
TOKOM. DJIEKTPOMarHUTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIyKINOHHAs II€Yb

10

O6o0matomuii ypok «Marautaoe
I10JIC. 3HeKTpOMaFHI/ITHa$I I/IH)IYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas paboTa 1o teme
«Mar»uuTtHoe 110J1€E.
3J'I€KTp0MaFHI/ITHa$[ I/IHJIYKIII/H[))

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

AHanu3 KOHTPOJIBHOM paboTHI.
CB00OoIHbIE MEXaHUYECKHE
kosiebanus. ['apmoHnueckue
KoyieOaHus. YpaBHEHUE
rapMOHHYECKHUX KOJIeOaHuH.
[IpeBpamenue sueprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparophas pabora
«HccnenoBanue 3aBUCIMOCTH
neprojaa MajblX KoJIeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU U MAacChl TPYy3a»

14

Konebarensapiii” kKoHTYp. CBOOOTHBIE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

OJICKTPOMAariuTHBIC KoJICOaHHS B
nacaJIbHOM KoJieOaTeIbHOM KOHTYpE.
AmnHanorus MCKAY MEXaHUYCCKUMHA U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS PHEPTUHU B U/I€aJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaronmx
KoJieOaHusX. BbIHYXIIeHHbIE
MeXaHHYeCKHe KoyieOanus. Pezonanc.
BbIHYXIEHHBIE 2JIEKTPOMAarHUTHBIC
KoJieOaHus

bubmnoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennblii” ToK. CUHYCOUTATBHBIN -
MepEeMEHHBIN~ TOK. MOIITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JIEUCTBYIOLIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Iponssoactso,
nepezaaya v noTpediaeHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoCTBO U MPAKTHYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa nepeMeHHOro TOKa, JIMHUI
JIEKTpornepenayd

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnosnb3zoBanus
AIEKTPOIHEPTHH B TOBCEIHEBHOM
JKU3HU

21

MexaHnuyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTh

Bbubnmuoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb820
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pacnpocTpaHeHus U IJTMHA BOJIHBIL.
[Tonepeunblie U MPOOIBLHBIE BOJTHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh

Bu6muoreka [JOK

22
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX

23 CBOIicTBa U cKopocTh. [lIkama bubmorexa TIOK

P i https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIMIBI pagOCBS3HU U

24 TeneBuIeH . Pa3BuTue cpencTs
cBs3u. Paguosnokanms

o5 Pemenne 3agau o teme «Konebanus bubmuorexa [JOK
Y BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHEITHOE pacpoCTpaHEHUE

26 CBpeTa B OJIHOPO le)f/i cpe Zp ToueuHbIit bubmmorexa [IOK

AHOPO pese. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 CBCI")Fa [Toctpoenue 300 amerimﬁ B bubmmorexa [IOK
’ p p https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaje
[Tpenomnenue cBeta. [lomHoe

08 BHYTpPEHHEE OTpa’KEeHUE. bubnnorexa [IOK
JlaGopaTtopHast paborta «3mepeHune https://m.edsoo.ru/ffOcd7f6
MOKa3aTelIst MPETOMIICHHUS CTEKIIa

29 Wrorosas koHTponbHas padora 3a 1 bubnnorexa [HOK
MOJYTOHE. https://m.edsoo.ru/ffOcd67a
AHanIn3 KOHTPOJIbHOM paboTHI.

30 JIunzel. [TocTpoenne n3odpakeHni B bubnmnoreka [IOK
nuH3e. Popmysia TOHKOU JIMH3HI. https://m.edsoo.ru/ffOcddle
VBenuueHue JIUH3bI
JlaGopaTtopHnas pabota

31 «HccnenoBanue CBOMCTB

M300paKCHUI B JIMH3AX)



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceeta. CiI0XKHBIN COCTaB
oenoro ceera. Llet. JlaGoparopHas

32
pabota «Habmonenune aucnepcuu
CBETa»
[ToBTOpHBIN MHCTPYKTAX HA paboueM
33 mecte. nTepdepenius creta. bubnmoreka [JOK
Hudpakuus ceera. Audpaxkunonnas https://m.edsoo.ru/ff0ced22
pemIeTKa
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckre MpuOOPsI M yCTPOHUCTBA U
yCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
I'panuIpl pUMEHUMOCTH
KJIACCMUYECKOM ~ MexaHuku. [locTynaTsl bubnuoreka LIOK
36 o
CIIeLIMaIbHON ~ TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJIeHHe BpPEMEHH U COKpallleHue brbmmorexa OK
p p https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEeprusi U UMITYJIbC PEISITUBUCTCKOM
38 qaCTI:/I bl CBHSIEI Macf:)m C DHEepruen u bubmmorexa [OK
HpL p https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPIus OKOs
KonTtponsHas pabota «OnTuka.
39 OCHOBBEI CIEIIHATIBHON TEOPHUH bubmorexa [IOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTU
AHann3 KOHTPOJILHOH pabOTHI.
40 ®otonbl. Do pM na HJ‘II;.HKa DHeprus buommorexa LIOK
$ T OPMY $OHEP https://m.edsoo.ru/ffOcfel6
U UMITYJIbC (DOTOHA
OTKpBITHE U HCCIIEOBAHNE Eub OK
nbnnoTeKa
41 dotorpdexra. OnbiTer A. T 1

CroneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonsl poTodrddekra. YpaBHeHHE

bu6mmoreka [IOK

42 OuHmTerHa 1711 hoTodpdeKTa.
A b https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
Jasnenne cBeta. Onbithl 11. H.
43 JlebeneBa. XuMuueckoe ACHCTBHE bubmorexa TIOK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa U
44 MPAKTUIECKOE TPUMEHEHUE:
¢dorosnemeHT, HOTOAATUHK,
COJTHEYHast OaTrapesi, CBETOINO]T
45 Pemenue 3ama4 mo Teme « JEMEHTBI bubmuorexa [JOK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITEI
46 Pesepdopna mo paccesHuIO 0-4acTHIT bubmmorexa LOK
peoPp P ' https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozenb aroMa
bu6mmoreka [IOK
47 ITocTymarer bopa
Y P https://m.edsoo.ru/ffOdOafa
W3nydenne u nornonieHre (OTOHOB
48 1| I/I}l:IC €X0JIe aToMa C OI[HO?O OBHS bubmorexa OK
P pexol . P https://m.edsoo.ru/ffOdOafa
SHEPTUH Ha JAPYyroi. BUIer ciekTpoB
BomnoBrle cBoiicTBa wacThIl. BomHEI
49 ne bpoits. KopriyckyisspHO-BOTHOBOM bubmuoteka [IOK
nyanu3M. CIIoHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE H3ITy4CHHE
OTKpBITHE paIMOAKTUBHOCTH. OMBITHI
50 Pesepdopna o onpenenenuio cocrara brbmmorexa [OK
POOPA pel https://m.edsoo.ru/ffodofd2
PaIMOaKTUBHOTO U3TYICHHUS
CgoiicTa anbda-, 6era-, ramma-
51 u3ilydeHus. BiausHue

PalIHOaKTUBHOCTH Ha KUBBIE
OpraHU3Mbl



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE IPOTOHA K HEUTPOHA.
N3otomnel. Anbda-pacma.
DJeKTPOHHBIN ¥ TIO3UTPOHHBIN~ OeTa-
pacnan. ['aMmma-nsirydenue

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3HU HYKJIOHOB B sJIpeE.
Snepubie peakuu. SAAepHbIA~ peakTop.
[Tpo6GiemMbl, epCeKTUBBIL,
DKOJIOTUYECKUE ACTIEKTHI SIACPHON
SHEPreTHKU

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DOnemMeHTapHbIe YacTHUIlbl. OTKpBITHE
no3uTpoHa. MeToael HaOMIOACHUS U
pETUCTpaIMK JICMEHTAPHBIX YaCTHII.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

KonTponbHas pabota no reme
"KBanToBas ¢puzuka"

56

AHann3 KOHTPOJIBHOU paboThl. By
3B&3qHOTO Heba. Co3Be3 s, IpKue
3BE3/Ibl, INTAHETHI, UX BUIUMOE
nBrxenre. CojIHeUHAs cucTeMa

57

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk 3Heprun CosiHIA U 3BE3 ]

58

3BE3/1bI, NX OCHOBHbIE
XapaKTEpUCTUKU. 3BE3/bI [NIABHOMN -
[IOCJIEI0BATEIbHOCTH. BHyTpeHHEE
CTPOEHUE 3BE3L.

59

COBpeMeHHLIC MMpEaACTaBJICHUSA O
MMPOUCXOKACHUHN U 3BOJIIOLIUN COJ'IHI_[a
" 3BC3[

60

Muneunsnii” [Iyre — Haa ['anakTuka.
IMonoxxenue u nBrxenue CoyHIIA B
lNanaktuxe. ['amaktuku. Y€pHbIe IbIpHI
B SIIpax raJlakKTHK



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Bcenennas. Paz6eranue ranakTuk.
Teopust bosbiioro B3peIiBa.

61 1
PenukroBoe usnyyeHue.
Meraranaktrka

62 Hepermiennsie mpo0ieMbl aCTPOHOMHUH 1
O6006menne, nopropenue. Tema

63 "MaruauTHoe nose", 1
"DjeKTpOMarHuTHass MUHAYKIHS'"

64 Wrorosas koHTposbHAas paboTa 3a 1
2024-2025 y4eOHblii rox.
AHaM3 KOHTPOJIBHON pabOTHI.

65 O06o06menue, mosropeHue. Tema 1
"Konebanus u BosHbI"
O6006menne, nopropenue. Tema

66 " n 1

Ornrtrka

67 PesepsHsiil ypok. CriennanbHas 1
TEOpHsi OTHOCUTENHHOCTU
Pesepaubliit ypok. KBantoBas dusuka.

68 DNIEeMEHTHI aCTPOHOMHH H 1 bubmorexa TIOK

P https://m.edsoo.ru/ff0d1784
acTpopu3nKu
OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

Msxume T.4., byxoBues b.b., Corckuit H.H./ITox pen. I1apdentbepoit H.A. ®u3zuka. 10
ki1acc. ba3oBelif ypoBeHb u yrinyosneHHsiit yposau. M.: [Ipocserienue

METOJNYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
1. A.IN. PeimkeBuu. @uzuka. 3agaunnk. 10 — 11 ki1.: [TocoOue ais o6meoOpa3oBaTeIbHBIX

yueOHBIX 3aBeJIeHHI — 6 —¢ 3., crepeorut. — M.: JIpoda
2. Coopuuk 3amad no pusuke.10-11 k., [TapdhenteeBa H.A. ,-M.: TIpocsemienne

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
https://phys-oge.sdamgia.ru
https://fipi.ru/


https://m.edsoo.ru/
http://www.yaklass.ru/p/fizika

		2025-08-29T16:55:04+0300
	Зашеловская Юлия Геннадьевна




