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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaabHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqus3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruel, gusmdeckoir reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepUaloB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3yduenne Gpu3nku BHOCUT OCHOBHOM BKJIa/ B JOPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUIA.

B ocHOBy Kypca ¢u3uku Ui ypoBHS CpeHero o01mero o0pa3oBaHus MOJIOKEH PsJl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIOIb30BaHUE TYMAHUTapHOTO
noTeHIMana (U3nYecKoi HayKu, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYX AeHUS MPoOIeM palliOHAILHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHMu3aly YKCIEPUMEHTAIbHON NesATeNbHOCTH oOyuatouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. Beinenenue B ykazaHHOM IepeyHe JabopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJAJCHHE OOYUYAIONIMMHUCS YMEHHSMH IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 33/IaHHON (PU3MUYECKON MOJIENbIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHUH M IPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecreueHno ya4eOHoro mpoiecca 0a30BbIi ypOBEHb Kypca PU3UKU HA YPOBHE CPETHETr0 00IIEero
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBITh HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHHE [UIS BBIOJHEHMS YKAa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHedrBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUi AN HUCCIENOBAHMS HM3y4aeMBIX SIBICHHI M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHIM.
JlaboparopHoe 000pyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU 1IENISIMHU U3Y4Y€HUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEICTABICHHWA O HAydyHOM MeETOJe TIO3HaHUS U (HOPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ylbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOPETEHUE CUCTEMBI 3HAHUK 00 00X (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NpPUPOJNE U VIS TNPUHATHS NPAKTHUECKUX pEIICHUN B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3a/ad C SBHO 3aJlaHHOM (u3HuecKkoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHWMaHUE (PU3NIECKUX OCHOB W TPHUHIUIOB JCHCTBHS TEXHUYCCKUX YCTPOUCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTBITOB C YUETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yYaroIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUSI MaTePUATIbHON TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAINS KWHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpazoBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHNU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHU IMPU PABHOYCKOPEHHOM JIBMXKEHHHM C HayajJbHON CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. IlpuHnun cynepno3uuuu cuid. Bropoit 3akoH HerooTona miist
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydenne aOCONMIOTHO HEYNPYroro yaapa € IMOMOINBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrUd Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE 00OCHOBaHHUE.
bpoynosckoe asuxenue. npdysus. Xapakrep ABMKEHHS U B3aUMOIECHCTBUS YacTUL BELIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mogens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOH TEOPHH
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTrO JABMKEHHMS yacTull ra3a. [llkama remneparyp KenbBuHa. 1'a30BbIe 3aKOHBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUEe H30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMOJICHCTBHSI.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpeneneHnne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHH o0béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOAaTOMHOTO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IebHas
TEIIOEMKOCTBH BellecTBa. KoMuecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anumabatHoM mpouecce. IlepBblii 3axkoH TepMmoauHamukH. [IprmeHneHue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennoble MamuHbl. [IpuHIMIBL 1eficTBUS TemToBbIX MamuH. [Ipeobpa3zoBanus sHEprUU B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOPHEPTETUKH.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJUIIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHue BHYTpeHHEH sHepruu (TemrepaTypsl) Tella Ipy TeIuionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJUIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBieHue u KpucTaIM3alMs. Y AelabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IPUMCHCHUC: TUIPOMCTPp MU IICUXPOMETDP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HalGnroneHnue HarpeBaHus U TUTABJICHHUS KPUCTAIUNIMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pasnen 4. diekTpoanHaMuka
Tema 1. Inexkmpocmamuka

OnexTpuzanusi Ted. OJeKTpUuuecKuid 3apsia. JIBa BuJa 3IEKTPUYECKHX  3apsJiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. HanpskéHHocTh 3nekTpuueckoro mnois. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabota cun anextpocratudeckoro noss. [lorenuan. Paznocts norennuanos. [TpoBogHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIusiekTprudeckas IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHUCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.



[IpoBOIHUKY B 3EKTPOCTATHYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH TNIOCKOTO0 KOHJEHCATOPa OT IUIOLIAAH IIJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunslx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauiesibHOE, CMEINIAHHOE COSTMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTH CONIPOTHUBIICHUSI METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPUOOPBI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
Juccoryanus. DIEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4YeCcKre yCTpOMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUIIbI ICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COJICPXKATEIBHBIX MEXKIIPSIMETHBIX CBSI3eH C KypcaMd MaTeMaTWKH, OWOJIOTMH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOU mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBbIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JIBUIKCHUI C HCIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHHS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHUK, KOHJIUIIUOHED, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJTbBAHHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMM MHIYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O HPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHE. J[BW)KEHUE 3apsyKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe mnosie. DIEKTPOABMXKYIIAas CHIAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMKA MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. IlpyKUHHBIH MasTHUK.
Matematuueckuii MasgsTHUK. Y paBHEHUE TapMOHHUYECKUX KojieOanuit. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIIeOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIPSKSHMUSL.

Tpanchopmarop. IlpomsBoncTBo, mepemada W MOTPEeOJIECHUE AIEKTPUUYECKON HSHEPTHUU.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoOMCTBAa M NPAKTUYECKOE MPUMEHEHHE: DSJIEKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOJIeOaHusI.



OcumsutorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HampsDKEHWsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mozenp IMHUM 3J1EKTpoIIepeayu.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHME, MpeJIoMJICHHe, nojspuzauus, audpakuus, uHreppepenuus. CkopocThb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJlbHblE MHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAUuONpUEMHMK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpakeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBaHnne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IpEIOMIICHHE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKale.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBaromuye JHH3bL. ToHKas auH3a. DOKyCHOE paccTosHuEe |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. HuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHHE, OTpaXEHHWE M IHpeioMieHue cBeta. OnTuueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcun cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEeHeHHe: (poToanemeHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX CIEKTPOB U3ITYYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILIKE CI0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna nmo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens sigpa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE AaCTPOHOMHUHU.



Bup 3Bé3anoro neba. Co3Besnus, spkue 3BE3/bl, MJIAHETHI, UX BUAMMOE JIBUKEHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpallbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIABHOM
[I0CJIEI0BATEIBHOCTA.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Juld  3BE3A  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTuk. Panuoranaktiuku v kBasapsl. YEpHbIe AbIPHI B Apax rajakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumonenns HeBOOpYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
¢u3nUecKoil KapTuHe MUPA, MECTO (PU3UYECKOW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTMM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHMH, TPUTOHOMETpUYeCKHe (YHKIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHble JBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3ysIbTaThl OCBOCHMs yueOHoro mnpeamera «@Du3MKay» IOJDKHBI OTpakaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IIEHHOCTSM POCCHIICKOro  oOIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOM JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH U BOJIOHTEPCKOM 1EATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAaHHBIN BBIOOp Oynymied mnpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AKOJIOTHUECKOW KYIBTYpBl, OCO3HAHHWE TJO00AIILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENBHOCTh HHAUBHUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIHU ACSITEIIbHOCTH, 33/1aBaTh IapaMETPhbl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKH IOCIIEICTBUI AESITEIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUJICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W W aKTyaJu3HpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI I JJOKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HaHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HECSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/ISI/II-ICCK0FO COACPpKaHHA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJACPKAHUS B pa3NIUYHBIX (opMmarax ¢ y4EToM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JICMCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEJEHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIIbHYIO JESATENbHOCTh B 00JacTh (PU3MKHU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCcOOCTBOBAThH (POPMUPOBAHUIO U MPOSIBICHHUIO YPYAULIUHU B 00JI1aCTH (PU3NKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IECKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBLHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K SMOIIMOHATILHBIM U3MEHEHUSIM U MIPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHUE IPYTHUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOIHH, B MPAKTUUECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN JJIEKTPUUECKUN 3aps]l IPHU pPELIECHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJCHHUE Te,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TN MPU HAarpeBaHUU (OXJIAXKICHHH),
TEIJIOBOE PABHOBECUE, HUCIIAPEHUE, KOHJEHCAllMs, IUIaBJIEHUE, KPUCTAJUIM3ALMS, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXIy TapaMeTpaMH COCTOSHHUS Ta3a B HW3OIPOIECcCax, DJICKTPHU3AIUs TEN, B3aUMOJICHCTBUE
3apsJIOB;



OINKCBIBATE MEXAHUYECKOE JIBUKECHUE, MCIIONIb3Ysl (PU3NYECKHE BEIUUYMHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XAOTHYECKOT0 JBM)KEHHUS MOJIEKYJ, CpPEIHEKBAaJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS M EIAUHHUIBL, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh  I10JI, MOTEHIMAJ, Pa3HOCTh IOTCHLUUAIOB; IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBATh (PU3MUYECKHE TPOIECCHl W SIBICHUS, HMCIONB3Ys (DU3MUECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KysoHa, Ipy 3TOM pa3inyaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHa,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEOBAHUIO (PU3MUECKUX SBJICHUH M TMPOLECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI,

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXly (PM3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEeHUl, MpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATH pe3yibTaThl MOJY4YECHHOMH
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJa4ud BHIOMpATh (PU3NUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTpAUBaTh JIOTMUECKH HEMPOTHUBOPEUHUBYIO IIETIOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM MHGOpMaIUH, TOTYYECHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NMPAKTHUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoIecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJsIpU3alUs CBeTa, JUCHEepCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CpPel) U AJIEKTPOMArHuTHBIE SIBJIEHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mo, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, NMPHU ONHUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3y4YCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHI, HCHOJB3YS (U3HUECKUe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaThb (OPMYJbI, CBSI3bIBAIOLINE NAHHYIO (DU3MYECKYIO0 BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTEJIBHOIO U MMapajIeNIbHOTO  COEIMHEHUs
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPA MHIYKIUU MArHUTHOTO MOJISi MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (POopMyIHpoOBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBIISITh TPSMBIC W KOCBCHHBIC W3MEPCHHS (U3MUSCKHUX BEIUYHH, IMPH OTOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YJITATHI MOJYYCHHOW 3aBUCHUMOCTH
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U TaOOPaTOPHOTO 000PYI0BaAHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
dus3nyecKre 3aKOHBI M TIPUHIINAIIB], HA OCHOBE aHAJIM3a YCJIOBUS 3aJIa4¥l BEIOMpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (U3NYCCKUE BEIMYMHBI W (OPMYIIBI, HEOOXOJHMMBIC I €€ peIIeHUs,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUMBYIO IEMOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUYECKUE SIBIICHHUS;

UCIIOJTb30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallid U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
NOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 Pa3INYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHUE TIPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCII0JTb30BaTh TEOPETUICCKIE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0e30MacHOCTH TIpU OOpAIEHUH C MIPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMUYECKOT'0 TIOBEJICHHUS B OKpY Karollel cpesie;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJI€KBaTHO OLIEHMBATh BKJIAJ Ka)JOr0 U3 YYAaCTHHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB

No 1/ HaunMeHnoBaHMe pa3je/ioB U TeM Kontposbabie | [paTiueckue DJIeKTpOoHHbIe (LM (ppoBbIE)

NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PecypChl
padoThI padoThI

Paznen 1. DUBUKA U METO/JbI HAYYHOI'O TIO3HAHUSA

1.1 du3KKa ¥ METO/IbI HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO

Uroro no pazneny 2

Pa3zpen 2. MEXAHUKA

2.1 Kunemarnka 5 https://m.edsoo.ru/SNO2MCWXU

2.2 JluHamuka 7 https://m.edsoo.ru/RML6BX3PU

2.3 3aKOHBI COXPAaHCHHSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7

Wroro mo pazneny 18

Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA

3.1 OCHOBEI MOIICKY IAPHO-KHHCTHHECKOI 9 1 https://m.eds00.ru/HRGVBNOPE
TEeOpUHn

3.2 OCHOBBI TEPMOJIMHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9

3.3 ArpeFaTHBIe COCTOSHHA BEMCCTBA. 5 https://m.edsoo.ru/HSM355JCH
@Pa3oBbIE IEPEXOBI

Hroro no paszneny 24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DJeKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 HocTosuHbIA SnekTprdeckuit Tok. Toku 12 1 1 https://m.edsoo0.ru/GEWTDQXWW
B PA3JIMYHBIX Cpeax

Hroro mo pazaeny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I1O0 68 4 4

[TPOI'PAMME



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K 0 JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n NMpOrpamMmbl Bcero p;;:ﬁ:ﬂbm’le pz? 62:)1;T:Imec1me o0pa3oBaTebHbIE PECYpPChI
Paznen 1. JIEKTPOJANHAMUKA
MarHutHoe noe. eKTpomarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIIHS
Utoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U1 BOJIHbBI
2.1 MexaHuiecKkue u o/ICKTpOMarHUTHEIE 9 1 https://m.eds00.ru/3STLNQKPG6
KoJIeOaHus
2.2 Eﬁi’i‘fﬂqec““e 1 STICKTPOMATHHTHBIC 5 1 https://m.eds00.ru/WQT6385V1
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Uroro no pazneny 24

Paznen 3. OCHOBBI CHE]_H/IAJII)HO]?I TEOPUU OTHOCUTEJBHOCTU

31  OcHOBEI CCLHAILHON TeopHil 4 1 https://m.eds00.ru/AOUCOVDK2
OTHOCHUTEIILHOCTH

Uroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

4.1 DjIeMeHThI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/8BWOVAWQRS

4.2 CrtpoeHue aToMa 4 https://m.edsoo.ru/HSBEAOOEA

4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ

Uroro mo pazaeny 15

Paznen 5. 9JJIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHN

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 7 1 https://m.edsoo.ru/3EOD6KXI9

Hroro no pazneny 7

Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 https://m.edsoo.ru/O2JEGZCIM

Hroro no pazneny 4



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

®usuka — HayKa O PUPOJE.
Hayunsie MeToabI TO3HAHUS
OKPY’KaIOILEro MUpa

Ponb 1 MecTo pusuku B
(bopMHPOBaHUN COBPEMEHHON
Hay4HOU KapTHUHBI MUDa, B
IIPAKTUYECKON JESITEIbHOCTHU JIIOACH

03.09.2026

07.09.2026

https://m.edsoo.ru/Y XGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

MexaHu4eckoe JBUKEHUE.
OTHOCHUTEIEHOCTE MEXAHUUECKOTO
nekenus. [lepemernenue,
CKOPOCTb, YCKOPEHHUE

PaBHOMEpHOE NIpsIMOJIMHEWHOE
JBUKCHHE

10.09.2026

14.09.2026

https://m.edso00.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE NIPAMOIIMHENHOE
NBIDKEHHE

CBoboaHoe nageHue. Y CKopeHue
CBOOOJTHOTO TTAICHUS

KpuBonnHeliHOE nBUXKEHUE.
JIBr>keHME MaTepUaIbHOM TOUKH 10
OKPY>KHOCTH

[IpuHOKIT OTHOCUTENBHOCTH
lanunes. MHepunanbHble CUCTEMBI
otcuerta. [lepBbiii 3akoH HproToHa

Macca Tena. Cuna. [IpuHnmn
CyHEPHO3ULIMKU CUil. BTopoil 3aKoH
HproToHa 111 MaTepuanbHOM TOUKH

17.09.2026

21.09.2026

24.09.2026

28.09.2026

01.10.2026

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZ1X8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso0.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQOH



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tpetuii 3akon Herotona s
MaTepuaIbHBIX TOUEK

3akoH BceMUpHOro TsaroreHus. Cumna
Tsokectu. [lepBas kocMuveckas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

05.10.2026

08.10.2026

12.10.2026

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

14

Cuna tpenus. Koadpduument
TpeHus. Cuiia COpOTUBIIEHUS TPU
JBUKCHHUH TeJa B KUJAKOCTU WIH
rase

[TocTynarenbsHOe U BpalaTesibHOE
JBIKEHHE a0COJIFOTHO TBEPIOTO
Tesma. MomMeHT cuibl. 11imedo cubl.
VYcnoBus paBHOBECHS TBEPIOTO Tejla

15.10.2026

19.10.2026

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUIKEHUE

22.10.2026

https://m.edso0.ru/M5JOTKNWC

16

17

18

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MatepuaibHol Touku. Teopema 06
M3MEHEHHH KHHETHYECKOH YHEPIUH

[TorenmmansHas >HEPTHS.
[loTeHunanpHas 3HEPIUst ynpyro
ne(OpMUPOBAHHO MPYKUHBI.
[loTenunanpHas 3HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

ITorennuanabHBIE U
HEIOoTEHIMaIbHBIE CHIIBI. CBS3b
paboThl HEMOTEHITUATBHBIX CHUII C
M3MEHEHHEM MEXaHHYECKOM

05.11.2026

09.11.2026

12.11.2026

https://m.edso0.ru/J1VV59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edso00.ru/DA3QVTOX0O



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

20

21

OHEPIUU CUCTEMBI TCII. 3akoH
COXpPAaHCHUA MEXaHHYECKOI SHCPIUn

JIaboparopHast pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHHEM MEXaHHMYSCKOM
SHEPTHH TeJla Ha IPUMEpe
pPaCTSKEHUS PE3UHOBOTO KI'yTay

KonrponsHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHCHHUS B MCXaHHKE)

OCHOBHBIE TTOJIOKEHUS

MOJIEKYJISIPHO-KUHETHYECKON
TEOpUHU. bpOyHOBCKOE ABUKEHUE.

T pysus

16.11.2026

19.11.2026

23.11.2026

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

22

23

24

25

XapakTep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

Macca monekyi. Konmnyectso
BemiectBa. [locTostHHas ABoraapo
TennoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[Ixana remneparyp Llenscus
WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

26.11.2026

30.11.2026

03.12.2026

07.12.2026

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/WPNY60QAS8Z

https://m.edsoo.ru/UKJFVSBZO

26

27

AOGcomoTHas TeMIieparypa Kak Mepa
CpelHEe KUHETUYECKON YJHEPTUHU
JBUKECHMSI MOJIEKYJl. Y paBHEHUE
MenneneeBa-Kianeiipona

3axon [lanpToHa. ['a30BbIe 3aKOHBI

10.12.2026

14.12.2026

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

28

29

JlaGopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTPaMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay

N3ompoueccel B ucalbHOM rasze u
UX rpauueckoe npeacTaBlieHue

17.12.2026

21.12.2026

https://m.edso00.ru/35DBLKT96

https://m.edso0.ru/0OZJ3KZNJ5

30

31

BHyTpeHHsist sHEprus
TepMOI[HHaMquCKOﬁ CUCTEMBI N
CIOCOOBI €€ U3MEHEHHUS.
KonuuecTBo TemnoTs! u padora.
BHyTpeHHsist sHEprus
OJTHOATOMHOTO HEaTHHOTO ra3a

Bupl Temonepenaun

24.12.2026

28.12.2026

https://m.eds00.ru/9JOITVXI8

https://m.edso0.ru/36JJ120W9

32

33

34

35

Y nenbHas TemI0EMKOCTh BEIIIECTBA.

KonunyecTBo TemoTs! npu
Terionepenaye. AanadbaTHbIHN
rnpouece

[IepBblii 3aKOH TEPMOAVMHAMUKHU U
€ro MPUMEHEHHE K U30IpoIieccam

HeoOpatumocTs nporieccoB B
npupoze. Bropoii 3akoH
TEPMOAMHAMUKHI

[Tpunun nevictBus u KI1/]
TETJIOBOI MalllMHbI

11.01.2027

14.01.2027

18.01.2027

21.01.2027

https://m.edso0.ru/5K3Y4H86L

https://m.edsoo0.ru/2HO6R3GAS

https://m.edso0.ru/S85LWDFTS8§

https://m.edsoo.ru/DLCDEAAUC

36

37

Hwukn Kapno u ero KITJ{

DKOJOrH4ecKHe MpoOIeMbl
TEIJI09HEPTETUKU

25.01.2027

28.01.2027

https://m.edso0.ru/4AXPSAQV7M

https://m.edsoo.ru/P07ZMY M8I

38

O60061maromuit ypok
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOJMHAMHKI»

01.02.2027

https://m.edsoo.ru/9EKZ0DDWP



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

39

KontpossHas pabora o teme
«MonexynsipHas ¢puznuka. OCHOBBI
TEPMOJMHAMHKI

04.02.2027

https://m.edsoo.ru/RCARYEGZX

40

41

42

43

44

45

46

47

48

ITapooGpa3zoBaHue U KOHAECHCALIMSL.
Hcnapenue u kurexnue

AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS
BJIAKHOCTh BO3/1yxa. HachlleHHbIN
nap

TBépnoe Teno. Kpucrammueckue u
amopdHbIe Teaa. AHU3O0TPOITHS
CBOWCTB KpHUCTAILIOB. Kuakue
Kkpuctauibl. COBpeMEHHbIE
MaTepHuabl

[InaBneHue M KpUCTATUIU3ALIMSL.
VY enpHas TensoTa 1aBJIeHus.
CyOnmumarust

ypaBHeHI/IC TEILIOBOro OallaHca

OnexTpuszaus Tea. DIeKTPUIECKUil
3apsia. JBa Buaa 3EKTPUUYECKUX
3apsiI0B

HpOBOI[HI/IKI/I, AUDJICKTPUKU U
MOJTYIIPOBOTHUKH. 3aKOH
COXpaHEHHs AIIEKTPUUECKOT0 3apsiia

B3anmoneiicTBue 3apsa10B. 3aKOH
Kynona. ToueuHslii 31eKTpUUECKUN
3apsn

Hanpsisk€HHOCTB AIIEKTpUYECKOro
nosist. [IpuHnmn cynepnosuuuu
BJIEKTPUYECKUX MoJen. JInnun
HaIpPsHKEHHOCTH

08.02.2027

11.02.2027

15.02.2027

18.02.2027

25.02.2027

01.03.2027

04.03.2027

11.03.2027

15.03.2027

https://m.edsoo.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/0lUXGN211

https://m.eds00.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

Pabota cwit aiekTpocTaTHdeckoro
noud. [lorenuuan. Pa3zHocts
[IOTEHI[MATI0B

18.03.2027

https://m.edsoo.ru/VVOPD9ASLF

50

HpOBO,I[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM I10JIC.
HI/IBHCKTpI/I‘ICCKaH IIPOHULACMOCTD

22.03.2027

https://m.edso0.ru/12P2S3127

51

52

53

OnexrpoémkocTs. Konnencarop

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCAaTOpa. DHEeprus
3apspKEHHOT0 KOHIIEHCAaTopa

JlaboparopHas pabota "M3mepenune
3JIEKTPOEMKOCTH KOHAEHcaTopa"

25.03.2027

05.04.2027

08.04.2027

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/ XPUKP82V§

https://m.edsoo.ru/PBGM4F845

54

55

56

57

58

[TpuHIMIT NECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAJILHOTO
anmapara, CTpyMHOro IpHHTEpA.
OnexTpocTaTHYecKas 3aluTa.
3a3eMIIeHue AIIEKTPONpuOOpPOB

DNEeKTpUUECKUN TOK, YCIOBUS €ro
cyuectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma 1t
y4acTKa 1enu

[TocnemoBarenbpHOE, TAPAIIEIBHOE,
CMEIIIaHHOE COETMHEHUE
MpoBOIHUKOB. JIabopaTtopHas
paborta «3yueHne CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB)

Pab6ora u MmomHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axod Oma 11 TOJIHOM
(3aMKHYTOM) 3JIEKTPUUECKOM LIETIH.

0.5

0.5

12.04.2027

15.04.2027

19.04.2027

22.04.2027

26.04.2027

https://m.edso00.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.eds00.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

59

60

KopoTtkoe 3aMbIkanue.
Jlaboparopnas pabota «3mepenue
OJIC uCTOYHMKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS

PezepBHblii ypok. KonTposbHas
pabora 1o Teme
"OnexTponuHamuka’ /
Bcepoccuiickas npoepoyHas
pabora

Oo6o06maromuii ypox
«DQIEeKTpOIMHAMUKAY /
Bcepocculickas npoBepodHas
pabora

29.04.2027

06.05.2027

https://m.edsoo.ru/MEMG6EIE5X

https://m.edsoo.ru/P86MDY07H

61

62

63

DNeKTpOHHAas MPOBOIUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS] METAJIIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTh

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, X COOCTBEHHAs
Y IPUMECHAsl IPOBOAUMOCT.
CaoiicTBa p—Nn-niepexoa.
[TomynpoBOTHUKOBBIE TPUOOPEI

13.05.2027

17.05.2027

20.05.2027

https://m.edsoo.ru/\WVMNNBOQL9H

https://m.edso0.ru/4CCYCJ785

https://m.eds00.ru/S55A1DQUR

64

65

DNEeKTPUYECKHUI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL.
DIIEKTPOJIN3

DJIEKTPUYECKUH TOK B Ta3ax.
CaMOCTOSTEIIbHBIN U
HECAMOCTOSITENIbHBIN pa3psl.
Monnus. I1mazma

24.05.2027

25.05.2027

https://m.edsoo0.ru/QUOQUWYV91

https://m.edso0.ru/2VX2KLFQA

66

DneKkTpudeckue npudopsl U
YCTPOMCTBA U MX MIPAKTHYECKOE

26.05.2027

https://m.edsoo.ru/KJA02KUP5



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5

npumenenue. [IpaBuna TexHuku
0e30macHOCTH

KonrponsHas pabora o teme
«Qnektpocraruka. [locTosTHHBIN

67 ANEeKTpUYECKUi TOK. TOKHU B 1 27.05.2027 https://m.edso0.ru/PASKIGWP4
Pa3IMYHBIX CPeaax»
PesepBHbIil ypok. O6o06mIaronmit .
68 ypoK 1o Temam 10 Kracca 1 28.05.2027 https://m.edsoo.ru/HLOAT6SNU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

ITocTosTHHBIE MAarHUTEI K UX
B3anMoOAercTBHE. MaruHuTHoOE
noje. Bektop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM
WHIYKIUU

03.09.2026

https://m.edsoo.ru/4ADMOY IJN6

MarHuTHOE 10Jie TIPOBOHHUKA C
TokoM. OmbIT DpcTeaa.
B3aumMoneiicTBre POBOTHUKOB C
TOKOM

JlabopaTtopHas paborta «3yuenue
MarHMTHOTO TIOJISl KaTyIIKH C
TOKOM)»

JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmiepa. JlaboparopHas pabota
«HccnenoBanue neMcTBUS
MOCTOSSHHOTO MarHuTa Ha paMKy C
TOKOM»

07.09.2026

10.09.2026

14.09.2026

https://m.edso0.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apsKEHHYIO
gactuity. Cwia Jlopenma. Pabota
cuisl JlopeHna

17.09.2026

https://m.edsoo.ru/7ABZQGQC9

OneKTpOMarHuTHas MHIAYKIHS.
[ToToK BEeKTOpa MarHUTHOM

nHaykuuu. 9/1C nHayKuuH.

21.09.2026

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Gapanes
Jlaboparopuas pabota
«HccnenoBanue siBICHUS
ANEKTPOMATrHUTHOW WHTYKITHID)

NunykTUBHOCTD. SIBIICHUE
camouHaykiuu. J1C
CaMOUHIYKIMH. DHEPIrHst
MarHMTHOI'O IOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: ITIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
JIEKTPOBUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs II€Yb

17.09.2026

28.09.2026

01.10.2026

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

11

12

13

O6o06maromuit ypok «MarautHoe
nosie. DJIeKTPOMarHuTHast
WHIYKIHS

Kontponbnas paboTa mo teme
«MarsuTHoOE 1ozJe.
DNEKTPOMArHUTHAS WHIYKITHS)

CB0OOIHBIE MEXAHUYECKUE
kosebanus. ['apmoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUi.
[IpeBpatienue sHepruu

JlabopaTopHas pabota
«UccnenoBanue 3aBUCUMOCTH
Tepro/Ia MaJbIX KoJieOaHuil rpy3a
Ha HUTH OT JIJTMHBI HUTH U MacChl
rpy3a»

05.10.2026

08.10.2026

12.10.2026

15.10.2026

https://m.edso0.ru/COBO5BGMC

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP

https://m.edsoo0.ru/DPZ8KR61C



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C

14

15

KonebaTenpHbIl KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
Koje0aHus B UA€aIbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJorus Mexay
MEXaHHUYECKUMH U
AIEKTPOMArHUTHBIMH
KOJIeOaHUSIMU

®opmyna Tomcona. 3akon
COXPAaHEHHUS SHEPIUH B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

19.10.2026

22.10.2026

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

16

IIpencraBneHue o 3aTyxarommx
Kose0aHusX. BolHyKIeHHbIE
MeXaHUYecKue KojaeOaHusl.
Pesonanc. BeinyxaeHHble
3JIEKTPOMAarHUTHbIE KOJIeOaHHsI

05.11.2026

https://m.edsoo.ru/FMBDWPPG4

17

18

IIepeMeHHBIN TOK.
CunycouaaIbHBINA TepEMEHHBIN
TOK. MOIIHOCTB ITEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JENCTBYIOIIEE 3HAUECHUE CUJIBI
TOKA U HAIIPSKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeavya u norpedieHne
JJIEKTPUYECKON SHEPTUU

09.11.2026

12.11.2026

https://m.edsoo.ru/VDEY XRVUI

https://m.edso0.ru/1ZWZUL8QK

19

20

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO

3BOHKaA, reHeparopa NCPpEMCHHOTO

TOKa, JINTHUH 3JIeKTporepeaady
DKOJOTrHYeCKHe PUCKU TPpU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus

16.11.2026

19.11.2026

https://m.eds00.ru/93Z12W400

https://m.edsoo.ru/3BDUNYKWNO



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO

21

22

23

24

25

26

OJICKTPOSHEPIUHA B HOBCGI[HGBHOﬁ
KHU3HHU

MexaHu4decKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CkopocTb pacnipocTpaHEHUS U
nnHa BoiHbL. [lonepeunslie n
IMPOAOJIbHBIC BOJIHBL

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3Byka. BeicoTa ToHa.
TemOp 3ByKa
DNeKTpOMarHuTHBIE BOJIHBI, UX
cBOMcTBa U ckopocTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

[TpuHIMIIBI paIKOCBS3U U
TeneBuieHus. Pa3Butue cpeacTs
cBa3u. Pagnonokanusa

Kontponbnas pabdora «Konebanus
Y BOJTHBD»

[IpssMmonuHeHOE
pacnpoCTpaHEHUE CBETA B
oHOpoaHOM cpene. Toueunbli
UCTOYHUK cBeTa. JIyu cBeTa

23.11.2026

26.11.2026

30.11.2026

03.12.2026

07.12.2026

10.12.2026

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z82706V70

https://m.edso0.ru/SWB57C06 X

https://m.edso0.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxxenue cBeTa. 3aKOHbI
oTpaxkeHus ceerta. [loctpoeHne
M300paKeHUH B IIIOCKOM 3epKalie

14.12.2026

https://m.edsoo.ru/IMBKQM?22Z7

28

29

IIpenomiienue csera. [lonHoe
BHYTpPEHHEE OTpa’KEeHUE.
[IpenenbHbIi yro MoIHOro
BHYTPEHHET0 OTPaKEHUS
JlabopaTopHas pabota
«M3mepeHne nokazarens
IIPEJIOMIICHUS CTEKIIA»

17.12.2026

21.12.2026

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2E1M1DQ



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ

30

31

32

JIunzel. [loctpoenne
n300paxeHuii B muuze. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYCHUE
JIUH3BI

Jlaboparopuas pabota
«HccnenoBanue cBOUCTB
M300paXKEHUI B TUH3AX)

Hucnepcus ceera. CroxxHbIN
cocraB Oenoro cBera. L[Ber.
JIaboparopHast pabota
«HabmroieHre nucnepcun cBeTay

24.12.2026

28.12.2026

11.01.2027

https://m.edsoo.ru/W2MMS9KJC

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepennus creta.
Hudpaxius ceera.
JudpakuronHas pemeTka

14.01.2027

https://m.edso0.ru/C8LCRSEJI

34

35

[TonepeyHOCTh CBETOBBIX BOJH.
[Tonspusanus ceera
Onrtuyeckue mpuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€3011acHOT0 MPUMEHEHUS

18.01.2027

21.01.2027

https://m.edso0.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

37

38

['panuibl TpUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[TocTynaTel cnenquanibHON TEOPUU
OTHOCHUTEIBHOCTH

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/JIEHHE
BPEMEHHU U COKPAIICHHUE ITHHBI

OHeprusi ¥ UMITyJIbC
peNATUBUCTCKON YacThlbl. CBA3b
MAaccChl € DHEPrHel U UMITYIbCOM.
OHeprus nokos

25.01.2027

28.01.2027

01.02.2027

https://m.edsoo.ru/P8SGB9FJ5N

https://m.edsoo.ru/OVLMCNG6B2

https://m.edso0.ru/190ZY4BUB

39

Konrponbnas padora «OnTHKa.
OCHOBBI crieNMaIbHON TEOPUHU
OTHOCHUTEJIbHOCTH»

04.02.2027

https://m.edso0.ru/L8689JPL I



https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. Dopmyna [lnanka.
DHeprust 1 UMITYJIbC POTOHA

OTKpbITHE U HCCIIEI0BAHUE
dhoTtoaddekra. OnbiTer A. T
CroneroBa

3akonbl poTodddekra.
YpaBHeHue DUHIITEHHA AJ1sT
dororddekra. «Kpachas
rpanuia» Gorodddexra

08.02.2027

11.02.2027

15.02.2027

https://m.edsoo.ru/ZL6P16LAQ0

https://m.edso0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

43

Jasnenue ceera. Onbithl [1. H.
JleOGeneBa. XMMHYECKOE JICHCTBUC
CBETa

18.02.2027

https://m.edso00.ru/EGO6ZQ1SA

44

45

46

TexHuueckue ycTpoicTBa u
MIPAKTUIECKOE TPUMCHCHHE:
(dhoToseMeHT, GOTOIaTUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]

Pemenue 3amay mo reme
«IIJIEMEHTHI KBAHTOBOU OIITHKHN)

Monens aroma Tomcona. OmBITE
Pesepdopna no paccesHuro o-
yactull. [LtanerapHas Moienp
aroma

20.02.2027

25.02.2027

01.03.2027

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

04.03.2027

https://m.edso0.ru/6 X7GFHZ9X

48

49

N3nyuenue u nornoueHue
(hOTOHOB MpU IEPEXo/Ie aToMa C
OJIHOT'O YPOBHS DHEPTUU HA
Opyroui. Buasl criekTpos

BoHOBEIE CBOIICTBA YaCTHIL.
Bomnsl ne bpoitns.
KopnyckynsipHO-BOTHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJCHHOE U3Ty4CHHE

11.03.2027

15.03.2027

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO

50

51

OTKpbITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopraa mo
OIPEICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpraHU3MBbl

18.03.2027

22.03.2027

https://m.edso0.ru/TSJFUU3TP

https://m.edso0.ru/UOIRQS0Z5

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacmaj. ["aMma-u3myuenue

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
S nepuble peakuuu. SnepHbii
peaktop. [Ipobiiemsr,
MEePCIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI IAEPHON IHEPIETUKHU

DneMeHTapHbIe YaCTULIBI.
OTtkpbITHE IO3UTPOHA. MeTOBI
HaOJI0ACHUS M PETUCTPALH
a1eMeHTapHbIX YacTull. Kpyribii
crosl «DyH1aMEHTaIbHbIE
B3anmMoaercTBUg. EMMHCTBO
¢bu3nvecKoil KapTUHBI MUpa»

25.03.2027

05.04.2027

08.04.2027

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG

https://m.edso0.ru/SUC62U40A

55

Dransl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe n
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. Bup 3B€31HOTO
HeOa. Co3Be3us, sIpKue 3BE3IbI,

IIaHETBI, UX BUAUMOC JIBUKCHUC.

ConnHeyHas cucTeMa

22.04.2027

https://m.eds00.ru/5PXS219VY



https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

56

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sneprun CosHua u
3BE3]T

26.04.2027

https://m.edsoo.ru/1JZR54JA0

57

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
[1OCJIEI0BATEIbHOCTH.
BuytpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABIICHUS O
MPOUCXO0KJIECHUU U SBOJIIOIUU
CoiHIa u 3BE3]

29.04.2027

https://m.edso00.ru/GGD3W74Z0

58

Mneunsiii [1yTe — Hama
lNamakTuka. [lonoxenne n
neuxenne Comnnua B ["amaktuke.
lNamakTuku. Y€pHbIE ABIPHI B
AJlpax rajJlakTUK

06.05.2027

https://m.edsoo.ru/L2U4S1HU2

59

60

61

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bonbmoro B3peIBa.
PennkroBoe uznyudenue.
MeraranakTuka

Hepemennsie mpoOieMbl
aCTPOHOMHUU

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

13.05.2027

17.05.2027

20.05.2027

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edso00.ru/TXTTCT488

62

63

O6o06maromuit ypok. Pomib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJioBeKa

O6o0maromuii ypok. Pois u
MeCTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE
MHpa

21.05.2027

24.05.2027

https://m.edsoo.ru/WNJ5CRXYD

https://m.edso0.ru/2PFPB28UF
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64

65

66

67

68

O6o0maromuii ypok. Posb
¢bu3nveckoii Teopun B
(bopMHpOBaHNY MTPECTABICHHUN O
¢bu3nveckoil KapTHHE MUpa

O6o06maromuii ypok. Mecto
¢bu3n4ecKkoil KapTUHBI MUpa B
0011IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAY4YHBIX
IIPEACTABIICHUH O IPUPOIE
PesepBHbIil ypok. Marautaoe
1oJIe. DIEKTPOMarHuTHas
UHIYKIMS

PesepBHblii ypok. OnTuka.
OcCHOBBI crielIUaIbHON TEOPUHU
OTHOCHUTEJIbHOCTH

Pesepnsiii ypok. KBanToBas
¢u3uka. DIeMEeHTbl aCTPOHOMUH U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

1

68
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https://m.edsoo.ru/EVMFIQTP6
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

JleMoHCTpHpOBaTh Ha TpUMeEpax pojb U MECTO (U3UKU B (HOPMUPOBAHHU
COBPEMEHHOM Hay4HON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOJEH

YYuTHIBaTh TPAHUIBl TPUMEHEHUS H3YYCHHBIX (DU3UYECKHX MOJICIICH:
MaTepuaibHas TOuKa, MHEepIHallbHas cucTeMa 0Tcuéra, abCcoMoTHO TBEP0E
TEJI0, UJICATIbHBIN I'a3; MOJEIN CTPOCHHUS I'a30B, JKUJIKOCTEH U TBEPIBIX TEIl,
TOUYCYHBIN AIIEKTPUUECKUI 3aps]l — P pelieHnH (HU3HNUECKUX 3a7au

10.3

10.4

10.5

10.6

Pacno3naBate (usnueckue sBieHUS (MPOIECCh) U OOBSACHATHL UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYJIIPHO-KUHETHUECKOH Teopuu
CTPOCHHMS  BENIECTBA W JJCKTPOAMHAMUKH:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABI)KEHUE, CBOOOAHOE IMaJICHHE Tell,
JBUKCHHE TIO0 OKPY)XKHOCTH, WHEPIHs, B3aUMOJeHCTBHE Tex;, Tuddys3us,
OpOYHOBCKOE JIBHJKEHUE, CTPOCHHE KUKOCTEH M TBEPIBIX TEJI, K3MCHCHHE
o0béMa Ten mpu HarpeBaHWM (OXJIAXKIECHWH), TEIUIOBOEC paBHOBECHE,
UCIIapeHUe, KOHJCHCAILMS, IUIABJICHHUE, KPUCTAIU3alUs, KHIICHUE,
BJIQXKHOCTh BO3/yXa, IMOBBIIICHNE JABJICHUS ra3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCY/Ie, CBSI3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B
M30MPOIIECCax; MIEKTPU3ALUS Tell, B3AUMOICHCTBHE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JABUKEHUE, UCTIONB3Ys (PU3MUECKHE BEIINYNHBIL:
KOOPJIMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIIa,
UMITYJIbC ~ Tela, KHHETHYeCKas »JHEpPrus, IOTCHIUAIbHAs JHEPIHUs,
MeXaHudeckass paboTa, MeXaHMYecKass MOINHOCTb; TIpU  ONUCAHUHU
MIPaBWJIBHO TPAKTOBaTh (PU3MYECKUN CMBICI HCIOJIb3YEMBIX BEIMYUH, MX
0003HaueHHUs] U E€AMHUIIBI, HaXOAUTh (HOPMYJbI, CBS3BIBAIOLINE JaHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3Y4YCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHHUS,
UCTONB3Ysl (hU3NYEeCKre BEIUUHMHBL: JaBICHHE Ta3a, TeMIepaTypa, CpeaHss
KHUHETHYecKas SHEPrUsi  XaOTUYECKOTO JIBYDKCHUS MOJIEKY,
CpeIHEKBaJpaTUyHas CKOpPOCTbh  MOJIEKYJ, KOJWUYECTBO  TEIUIOTHI,
BHYTPEHHsISl SHEprus, padoTa raza, Kod(pQPUIMEHT MOJIE3HOro JACHCTBUS
TEIJIOBOTO JIBUTATEIS; IPU OMMCAHUY MPABUIILHO TPAKTOBATH (YU3HUECKUI
CMBICJT UCIIOJIb3YEeMbIX BEJIMUYMH, UX 0003HAYCHHS W €JUHUIIBI, HAXOJAUTh
dbopMynbl, CBSI3bIBAIONIME JaHHYIO (DU3UYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYUHAM

OmnuceiBaTh  M3yYEHHBIE  JJIEKTPUYECKHME  CBOWMCTBA  BEHIECTBA W
AIIEKTPUUYECKHUE SBJICHUS (IPOILECCHI), UCTIONB3Ys (PU3MUECKUE BEIUUYHHBI:
ANEKTPUYECKUI 3apsAll, DJJIEKTPUYECKOE TI0J€, HANPsKEHHOCTh IIOJI,
MIOTEHIMAJI, PA3HOCTb [TOTCHIUAJIOB; [IPA OIUCAHUU IIPABUIILHO TPAKTOBAThH
(bu3HYECKU CMBICI UCTIOJIb3YEMbIX BEJTMUMH, UX 0003HAYEHUSI U €AMHHUIIBI;




yKa3bIBaTh (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO0 BEIMUYUHY C
JIPYTHUMH BETUIHHAMHU

10.7

10.8

10.9

10.10

AHATM3UPOBATH (PU3MUECKUE TTPOLIECCHI U SBIICHUS, UCTIONB3Ys (PU3HUECKUE
3aKOHBI M TPUHIIMIBL 3aKOH BceMupHoro tsroteHus, |, Il u Il 3akoHbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPTUU, 3aKOH COXPaHCHUS
UMITYJbCA, TPHHIMI ~ CYNCPIO3UIMKA  CWJI, TPUHIMUI  PaBHOMPaBHUs
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJCKYJISIPHO-KHHETHYECKYIO TEOPHUIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPECIHEH KHHETHYCCKOU
SHEPTUU TEIJIOBOTO JIBM)KEHUS MOJIEKYI ¢ aOCONIOTHOW TeMIlepaTypoi,
NEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS OSJCKTPHUCCKOIO
3apsiga, 3akoH KylloHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE M YCIIOBUS (TpaHUIILI, 00JACTH)
MIPUMEHUMOCTH

OOBSACHATH OCHOBHBIC MPHUHIUNBI JEHCTBUS MAallWH, NPHOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3luyaTh yCIOBHS MX  0€30MacHOro
HCIIOJIb30BaHNUs B [IOBCETHEBHOW KU3HU

BrmonssaTe SKCHICPUMCHTBI IO HUCCICAOBAHUIO (1)I/I3I/I‘~I€CKI/IX SIBJIEHUA U
MPOIIECCOB C UCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU TOM
dbopMypoBaTh TpodIIeMy (3a1a4y) ¥ THIIOTE3y y4eOHOTO IKCIICPUMEHTA,
CcOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUSI, TIPOBOAUTE OIBIT
¥ GOPMYJIUPOBATH BHIBOJIBI

OcylecTBIATh NMPSMbIE U KOCBEHHBbIE M3MEpeHUsl (PU3MUECKUX BEIMYUH;
IpYA 5TOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHUS M HUCIOJIb30BATh
W3BECTHBIC METO/IbI OIIEHKU TOTPEIIHOCTEH H3MEPCHUI

10.11

HccnenoBaTh 3aBUCHUMOCTH  MeXAy (U3MYECKUMH BEIHMYMHAMHU C
WCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHUH; TMpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaThb pe3yjibTaTbl IOJYYEHHOM  3aBUCHMOCTH
($U3NYECKUX BEIMYMH B BUAE TAOMUIl ¥ rpadUKOB, JENaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BaHUS

10.12

10.13

10.14

10.15

Cobmronats npaBuiia 6€30MacHOrO Tpy/a MU MPOBEICHUH UCCIEI0BaHUN B
paMKax  y4eOHOro OJKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENLCKOM U
IPOEKTHOH JIeTENbHOCTH € MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOICTB U
1ab0paTopHOro 00OpyI0BaHuUs

Pemate pacu€THbie 3amaun C SBHO 3aJaHHON (PU3UYECKOW MOJIETBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI U MPUHITUIIBL; HA OCHOBE aHaIN3a YCIOBUS
3aJadyu BI)I6I/IpaTB (1)H31/ILICCKYIO MOJ€CJIb, BBIACIIATH (1)I/ISI/I‘I€CKI/IG BCIIMYHNHBI
u (opmynbl, HEOOXOAUMBIE Ui €€ peIIeHHs, MPOBOIUTH PACUETHI U
OIICHHUBATH peaJ'II)HOCTB nonyquHoro 3HAYCHUA (1)I/I3I/I‘-ICCKOI71 BCIIMYHNHBI

Pemate KA4eCTBEHHBIC 3a/1a4n: BBICTPauBATh JIOTUYECKH
HEIIPOTUBOPEYUBYIO ILEMOYKY PACCYKIEHUU C ONOPOM Ha HU3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

Hcnonb3oBaTe  MpU  pelIeHMH  y4eOHBIX  3aJad  COBpPEMEHHBIE
MH(OPMALlMOHHBIE  TEXHOJOTMM  JUIs  TIOMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud W MpPEACTaBICHUS YYEOHOH U HAy4YHO-TIOMYJISIpHON
uH(pOpMallMK, TMOJYYEHHOW U3 pPAa3IMYHbIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBATh MOJTy4aeMyro HH(pOpMaIUio

10.16

[TpuBOANTE IPUMEPHI BKJIaZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOLUIEro Mupa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI




10.17

10.18

Hcnonb30BaTh TEOpETUUSCKHE 3HAHUS MO (PU3UKE B OBCEIHEBHOM JKU3HH
s obecnieueHust Oe3omacHOCTH MpuU  oOpamieHMH ¢ TpubopamMu U
TEXHUYCCKHUMHU YCTPOMCTBAMH, JUISi COXPAHEHHS 30POBbS U COOJIFOICHUS
HOPM 9KOJIOTHYECKOT0 NOBEJICHUS B OKPYKaroLIel cpere

PaGorats B rpyance € BbIIIOJHCHUCM pPa3JIMYHbIX COLUAJIBHBIX pOJICfI,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHATIFHO PACIPEACIIATh 00I3aHHOCTH
U IIaHHUPOBATH ACATCIIBHOCTH B HCCTAHAAPTHBIX CHTyalUAX, aJICKBATHO
OIICHMBATh BKJAJ KaXIOT0 W3 YYAaCTHUKOB TPYIIBl B pEIICHHE
paccMaTpuBaeMoi IpoOIeMbl

11 KUIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPaX POJIb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOI Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU
U TEXHOJIOTUHM, B MPAKTUYECKON NEATEIIBHOCTH JIIOAEH, LIEIIOCTHOCTh U
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

YuuTeIBaThH rpaHullbl TIIPUMCHCHHUS HU3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MOJICICH:
TOYCUHBIN E)JICKTpI/I‘IeCKI/Iﬁ 3apsan, AacpHad MOACIb aToMa, HYKJIOHHAas
MOJCJIb aTOMHOI'O A/Jpa IIpu pCIICHUA (bHSH‘leCKI/IX 3aJa4d

11.3

Pacrio3naBate ¢u3udeckue sBICHUS (MPOIECCHI) U OOBSACHATh WX Ha
OCHOBE 3aKOHOB 3JICKTPOJINHAMHUKH U KBAHTOBON (DM3UKH: dIIEKTPUIECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMUMHUYECKOE, MATHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBUE MAarHMWTOB, DJEKTPOMArHUTHAs WHIYKIHS,
JeHCTBIE MATHUTHOTO MOJISE HA TPOBOAHKK C TOKOM U JIBIXKYIITUHCS 3aps/,
AIIEKTPOMArHUTHBIE KoJie0aHuss W BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Jupakus 1 MoJiIpu3alus CBeTa, AUCIEPCHs CBETa, (OTOAIEKTPUIECKUI
s ekt (poroaddexT), cBeToBOE AaBIEeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aTroMa  BOJOPOJA, €CTECTBEHHas H  HCKYCCTBEHHas
pPal0aKTUBHOCTD

11.4

OnuceIBaTh U3y4EHHBIE CBOICTBA BellecTBa (NIEKTPUIECKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUSCKYI0 TPOBOJAMMOCTh PA3UYHBIX Cpel) H
AIIEKTPOMArHUTHBIE SBICHUS (TIPOIECCHI), UCMOIB3ys (hU3MUecKue
BEJIMYMHBI:  DJIEKTPUYCCKHA  3aps], CHJa TOKa, JJIEKTPUUYECKOE
HANPsDKEHUE, DIIEKTPUYECKOE COMPOTHBIICHHE, PAa3HOCTh MOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO TOJs, cujia Amriepa, cujia
JlopeHnia, WHAYKTUBHOCTh KATYIIKHU, OSHEPTUs DIEKTPHUUYECKOTO H
MarHUTHOTO TMOJIEH, MEpUoJ M dYacToTa KosiebaHuil B KojebaTeIbHOM
KOHType, 3apsl ¥ CcuUJa TOKa B TMPOLECCe TapMOHUYECKUX
AJICKTPOMArHUTHBIX KOJicOaHWU, (POKYCHOE pACCTOSIHHE W ONTHYSCKas
CWJIa JIMH3bI; TIPU OMHUCAHUU MPABHIBLHO TPAKTOBATh (PU3UYECKUI CMBICI
UCTIONIB3YEMBIX BENUYHMH, HMX O0O3HAUYEHUs W EJAWHHUIIBI; YKa3bIBaTh
(bopMyITBI, CBS3BIBAIOIINAE JAHHYIO (U3HYECKYIO BEIIMYUHY C JPYTUMHU
BEJIMYUHAMU




115

11.6

11.7

OnuchiBaTh M3y4YCHHBIC KBAHTOBBIC SIBICHHUS M TPOLECCHI, HUCIONB3YS
(Gu3nYeCKUe BEIUYHUHBI: CKOPOCTh DJIGKTPOMATrHUTHBIX BOJH, JJIMHA
BOJHBI M YacTOTa CBETa, OJHEPrUs M HMIYJIbC (OTOHA, TMEPHO
noJiypacraa, SHEpTus CBSI3M aTOMHBIX siJIep; MPU OMKCAHUN MTPABUIBHO
TPaKTOBaTh (PU3MYECKUIl CMBICA  HCIOJB3YEMbIX  BEJIHYUH, HX
0003HAYCHUS U CIUHUIIBI; YKa3bIBATh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYHMHY C IPYTUMH BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE
(U3UYECKON BEIINYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOIECChl M SBICHUSA, HCIOIB3YS
¢du3nyeckue  3aKOHBI W NpUHUMIBL  3akOH  OMa,  3aKOHBI
HOCJIE0BATENBHOIO U NAapaJlJIeIbHOTO COSAUHEHUS IIPOBOJHUKOB, 3aKOH
Jbxoyns — JleHna, 3akOH 3JIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH
IPSIMOJIMHEMHOIO PacHpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMIICHHS CBeTa, ypaBHeHUE DiHIITeHHa 11 poTorddexra,
3aKOH COXpPaHEHHUs OHHEPruHu, 3aKOH COXPAaHEHHUS MMIIYJIbCa, 3aKOH
COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsjia, 3aKOH COXPaHEHHUs MacCcOBOIO
qycia, MocTynarsl bopa, 3akOH pagMOaKTUBHOIO pacmana; Ipu 3TOM
pa3iauyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIIOBHUS (FPaHMIIbI, 00J1ACTH) NPUMEHUMOCTHU

OHPGIIGJUITI) HalpaBJICHUEC BCKTOpPa HWHAYKOWMH MArdbuTHOIO  IIOJIA
IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

11.8

11.9

CTpouTh M ONHUCHIBATh M300pa)KEHUE, CO3/1aBaEMOE IIJIOCKUM 3€pPKaJioM,
TOHKOH JIMH30U1

BBINMONHATE AKCIEPUMEHTBI 110 HCCIICOBAHUIO0 (U3NYECCKUX SIBICHUN H
MIPOIIECCOB C HCIIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUH; MpH
3ToM (opmynupoBarh mnpobremy (3amady) M THUOOTE3Y Yy4eOHOro
OKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHHUS,
MIPOBOAMTH OMBIT U (JOPMYTUPOBATEH BHIBOIBI

11.10

OcymiecTBIATh NpSMbIe U KOCBEHHBIE U3MEPEHUs] (PU3NUECKUX BEIHUHH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIHOCTEN U3MEPEHUN

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (M3UYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYUPOBATH YCTAHOBKY, PUKCHPOBAThH
pe3ysbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3MUYECKUX BEIMYMH B BUJE
TabJIML ¥ TpapUKOB, IeTaTh BHIBOBI MO PE3yJIbTaTaM UCCIIEI0BAaHUS

Cob6mrogate  mpaBuiia  0e30MacHOro  Tpyda HpU  IPOBEACHUU
UCCIEAOBaHUN B  paMKax Yy4eOHOro HKCHepuMeHTa, Yy4eOHOo-
HCCIEN0BATENBCKOM M MPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000pyAOBaHUS

11.13

Pemarpe pacu€THble 3aa4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJENBIO,
WCIIONB3Ys (PU3NUECKHE 3aKOHBI M TPUHITUIIBL, HA OCHOBE aHAN3a yCIOBHUS
3aJ1a4uM BEIOUPATh (U3NYECKYIO MOJIETh, BEIICTSATH (PU3NUECKIE BETHUNHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAaYeHHsI (PU3NIECKON BETHUHHBI

11.14

11.15

Pematp Ka4yeCTBEHHBIE 3a/1a4n: BBICTPanBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENOYKY PACCYXKIACHUN C OINOpPOM HAa H3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

Hcnonp3oBaTh Mpu  pemieHHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTMM JJs  TOHMCKA, CTPYKTYpUPOBAHMUS,




UHTEpPIpPETallM W TMPEJICTaBlIeHHUs] Y4eOHOW U HAay4yHO-TIOMYJISPHOM
uHpOpMaLUY, TOJYYCHHOM W3 pa3jIMYHBIX HCTOYHUKOB; KPUTHUYECKH
AHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

11.16

OOBSACHATh NPUHIUIBI JACUCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3iuyaTh YCIOBUS HX O€30MacHOr0 WCIOJIb30BAaHUS B
MTOBCEJHEBHOM KU3HU

11.17

[IpuBoauTh, mHpUMEpHl BKJIAJa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSACHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUN

11.18

11.19

HMcrnonb30BaTh TEOPETUYECKHE 3HAHUS 110 (PH3HKE B TIOBCEAHEBHOW JKH3HU
s obecnieueHust 0€30MacHOCTH MpH  oOpalieHun ¢ npudopamMu |
TEXHUYECKHUMH YCTPOHCTBAMH, JJIsl COXPAHEHHS 37I0POBbsl ¥ COOJIIOACHHS
HOPM 9KOJIOTHYECKOT0 HOBEJICHUS B OKPY’KaroLIel cpere

PaGotath B Tpymnme C BBIIOJIHEHHEM PA3IUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAIIMOHATBHO PaCIpeACysIiTh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIIBHOCThL B HCCTAHAAPTHBIX CHUTyallUsAX, aACKBATHO
OLICHMBATh BKJIAJl KAKIOrO W3 YYaCTHUKOB TPYIIBl B pPEIICHUC
paccMaTpruBaeMol TIpoOIeMbI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Koxa
pasaena

Koa nposepsiemoro

JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O I[IO3HAHN A

1.1

®usuka — Hayka O npupone. Hayuneie
METO/bl TO3HAHUSI OKpY Karoliero mupa. Poib
JKCIIEpUMEHTAa W TEOpUM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

1.2

MogpenupoBanue (GU3NYECKUX SBICHUH H
npoueccoB. Hayunsie runore3sl. ®usnueckue
3aKOHBbI U TEOpUU. ['paHUIBI IPUMEHUMOCTH
buznueckux 3aKOHOB. [IpuHnun
coorBercTBUs. Pomp u mecto ¢usukm B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4HOM
KapTUHBI MUDa, B MIPaKTUYECKON

JIeSITEILHOCTH JTI0AeH

MEXAHHWKA

KMHEMATHUKA

211

MexaHn4ecKoe JBHKEHHUE. OTHOCUTENBHOCTh
MEXaHHYCCKOT'O ABHMIKXCHHUA. Cucrema otcuéra.

Tpaexropus

2.1

2172

[lepemerienne, ckopocTh (CpenHssl CKOPOCTh,
MTHOBEHHAss  CKOPOCTh) H  YCKOpPEHHUE
MaTepuaibHOM TOYKH, MX MPOEKLUUU HA OCH
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

2.13

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE JBHKEHUE. I'paduxu
3aBUCUMOCTH KOOpJINHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u [EePEMEILICHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU

214

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO MaJCHUSA




2.15

KpuBonuneiinoe aBukeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepuajbHOM  TOYKH IO
OKPYXHOCTH. YTJOBas CKOPOCTb, JIMHEWHas
CKOpPOCTb. [lepuon U 4acToTa.

LleHTpocTpeMuUTENbHOE YCKOPEHHE

2.16

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JBIKEHUE CHApsIOB, IEMHBIE U PEMEHHBIE

nepeaavn

2.1.7

[IpakTuyeckue paboThI. W3mepenue
MIHOBEHHON  ckopoctH.  MccnenoBaHue
COOTHOUICHUS MEXAY NyTSAMH, IPOHICHHBIMU
TEJIOM 3a  [OCJeloBaTelbHbIE  pPaBHBIE
IIPOMEXYTKHU BpEMEHH pu
PaBHOYCKOPEHHOM JIB)KEHMM C HaydalbHOM
CKOpPOCTBIO, paBHOWM Hymo. H3ydenue
JBIDKEHUS IIapuKa B BSI3KOM KHUIKOCTH.
WN3ydyenune nBuxkeHHs Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

2.2

JTIMHAMUKA

221

ITpuHIHD OTHOCUTEIILHOCTH INanunes.
IIepBeii 3akoH Hbrorona. MHepunanbHble

CHUCTEMBI OTCUETA

2.2.2

2.2.3

224

2.2.5

2.2.6

Macca tena. Cuna. [IpuHiun cynepno3unun

CHUJI

Bropoii 3akon HproToHa U1 MaTepuanbHON
TOYKH B HMHEPUHUATBHON CHCTEeME OTcuéra
(UCO). Tpermit 3akoH HeroToHa ans

MaTCpHaJIbHBIX TOUCK

3akoH  BceMupHOro Ttarorenus. Cuia
TshKecTu. [lepBas kocMuyeckas CkopocTs. Bec

Tena

Cuna ynpyroctu. 3akoH ['yka

Cuia tpenns. Cyxoe tpenue. Cuna TpeHHs
CKOJIbKEHUS M CHJa TPEHUS  IOKOS.

Koaddumment tpenuns. Cuna conpoTUBICHUS

IIpH ABMIKCHUU TECJIA B ) KUAKOCTH HUJIN T'a3C




2.2.7

2.2.8

2.2.9

2.2.10

HOCTyrIaTCJ'IBHOG 1 BpallaTCJIbHOC IBUKCHHC

a0COFOTHO TBEPIOTO TeTa

MOMGHT CHUJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/UI.
[Tnedo cunbl. YciioBUs paBHOBECHUS TBEPAOTO
teaa 8 UCO

TexHuuyeckue yCTpoilcTBa: MOALIUITHUKY,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTudeckue padotel. 3ydeHne NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JENCTBUEM HECKOIbKMX cuil. MccnenoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BO3ZHUKAIOIIHNX
B jgedopmupyeMoll TpYyKHHE W PE3UNHOBOM
oOpa3iie, OT BeIMYUHBI UX JedopMaiuu.
HccnenoBanue YCIIOBHU paBHOBECHS

TBépI[Ol"O TCJa, UMCHOIICTO OCh BPAIICHUA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

231

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBbI
MaTCpHaJIbHBIX TOYCK. I/IMHYJ'H)C CHJIBI H

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE NBUXEHUE

PaGora cuiet

234

MomHocTh cHIbI

2.3.5

2.3.6

Kunernueckas JHEpPrus  MaTepUAIbHOU
TOYKH. Teopema 0 KHHETUYECKON SJHEPTUU

[TorenmmaneHass sHeprus. l[loTeHunanbHas
SHEprus yIpyro nehopMUPOBAHHON
npyxuHbl. lloTeHunanbHass sHeprus Tena

BOIIM3HU MOBECPXHOCTHU 3emin

2.3.7

IloTeHuManbHbIe U HENMOTSHIIMAIbLHBIEC CHIIBI.
CBi13b pa6OTBI HECMMOTCHIHAJIBHBIX CHII C
N3MCHCHUCM MEXaHUYECKOM OHCPIrun
CHUCTEMBI TECII. 3aKoH COXpPAaHCHUA

MEXaHUYECKON IHEPTUun

2.3.8

Yropyrue u Heynpyrue CTOJIKHOBEHHUS




2.3.9

2.3.10

TexHuueckue ycTpoiicTBa: IBHKEHHE PaKeT,

BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckue pabGotbl. M3ydeHue cCBs3U
CKOpPOCTEM Tel MpH HEYIpPYroM yzaape.
HccnenoBanne cBsi3u  pabOTBl  CHJIBI  C

H3MEHEHHEM MEeXaHMYeCKOM OHEpPIruu T€jia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BbpoyHoBckoe
nekenue. Jnddysus. Xapakrep NBHKCHUS

n BSaHMOHeﬁCTBHH qaCTul BCIICCTBa

3.1.2

Mopenu cTpoeHus Tra3oB, XKUAKOCTEH U
TBEPABIX TeI U  OOBSICHEHHWE CBOWCTB

BCIICCTBA HAa OCHOBC 3THX MO)I@J'IGI‘/'I

3.1.3

3.14

3.15

3.1.6

3.1.7

Macca MOJICKYIIL. KomnuectBo BCIICCTBA.

[TocTostnuass ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

Mopnens  uneanbHoro raza. OcHoOBHOe
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKO

TEOpUU HI€aTIBHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW YHEPTUH TEIUIOBOTO IBUKEHUS
yactul rasza. [llkana remneparyp KensBuna

VYpaBuenue Knaneiipona — Menzeneesa.

3akoH JlanbToHa

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCH B HACaJIbHOM
ra3€ C IMMOCTOAHHBIM KOJIMYECTBOM BE€HICCTBA:

u30TepMa, U30Xopa, n3obapa

3.1.9

TexHudeckue  yCTpOMCTBA:  TEPMOMETD,

6apomeTp

3.1.10

[Ipaktuueckue paboTel. M3mepeHue Macchl
BO3/yXa B KJIacCHOUW koMmHaTe. MccienoBanue
3aBUCUMOCTH MEXIY rnapaMeTpamMu

COCTOSIHUA pa3pCKEHHOI'O ra3a




3.2

3.3

OCHOBbI TEPMOJINHAMMKNA

3.2.1

TepmoauHamuueckass cucreMa. BHyTpeHHss
SHEPTUsl TEPMOJUHAMUYECKONW CHUCTEMBl U

CIocoObI €€ N3MEHEHNS

3.2.2

KonuyectBo Temnotsl 1 padora. BHyTpeHHss

OHEPIUs OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.2.3

3.24

Bunsl Tenmonepenauu: TEIIONPOBOJHOCTD,
KOHBEKILIMS, U3IydeHue. TeroéMKoCTh Tena.
VaenbHas TEmIOEMKOCTh BewliecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

[IepBb1it 3aKOH TEPMOJUHAMUKH.
[Ipumenenune IIEPBOTO 3aKOHa
TEPMOJIHHAMUKH K U30IPOLECCaM.

I'pacdmueckas nnTepnperanus paboTh ra3a

3.25

TernoBbie MamuHbl. [IpUHIUIBL IeHCTBUS
TEIUTOBBIX MamuH. [IpeobpazoBanus sHeprun
B TeEIJIOBBIX MamuHaxX. Koaddunuent
nonesnoro nevicteus  (mamee —  KIIJ)

teroBoi mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

3.2.7

Bropoit 3aKOH TEPMOJINHAMUKHU.
HeoOpaTuMOCTh MpOLIECCOB B MPHUPOJE.
TemoBele  nBuratenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETIIIO3HEPTETUKH
TexHuueckue yCTpoiicTBa: JIBUTaTeNb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAUJIBHUK, KOHAUTTUOHCD

3.2.8

[IpaxkTueckue paboThI. H3mepenne

YAEIbHON TETUIOEMKOCTH

AT'PET'ATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

[TapoobpazoBanue u KOHJICHCAITHS.

331 Hcnapenne u kureHue. YaenbHas TEIUIOTa

o napooOpa3zoBaHusl. 3aBUCHUMOCTD
TEMIIepaTyphbl KUTEHUS OT IaBJICHUS

3 3 2 A6COJ'HOTHa$I U OTHOCHUTCIIbHAsA BIIAXKHOCTbH

Bo3ayxa. HacelmenHnslit nap




4.1

3.3.3

3.34

Teépmoe  Teno.  Kpucrammmyeckue  u
amMmopHbie Tena. AHW30TPONUS CBOWCTB
KpHUCTAJLJIOB. Kunkue KpPHUCTAILJIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBneHne u Kpuctaymzauus. Y elbHas

TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_H/ISI

3.3.5

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudeckue YCTPOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJlOpPUMETP,  TEXHOJIOTUU
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPHUAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

411

41.2

IIpakTueckue paboTHI. H3mepenne

BJIAJKHOCTH BO3JyXa

OJIEKTPOAMMTHAMUKA
OJIEKTPOCTATHUKA

DnekTpu3anus Ten. DJIeKTpruuecKuil 3apsa. J(Ba
BUJIA AIEKTPUUECKUX 3aPsI0B
[TpoBoaHMKH, JTUDJICKTPUKHU u

MOJIYITPOBOAHUKHU

413

3akoH COXPAHCHUSA IJICKTPUICCKOTI'0 3apdaa

414

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

4.1.6

4.1.7

4.1.8

Onexktpuueckoe  none.  HanpsxénHocTh
3JIEKTPUYECKOIO TIOJIAL. [TpuHIMn
Cylneprnosuuuu. JIMHMM  HanpsKEHHOCTH

QJICKTPHUYCCKOIO I10JIA

Pabota cmi 3IIEKTPOCTATUYECKOTO  TIOJIS.

Ilorenuuman. Pa3HocTh MOTEHIINAIIOB

HpOBO}IHI/IKI/I U JUBJICKTPUKHU B INOCTOSSHHOM
NEKTpUYECKOM  moje. JuanexTpuueckas
MIPOHUIIAEMOCTh

DIEKTPOEMKOCTb. Konnencarop.

aﬂeKTpOéMKOCTB IIJIOCKOTO KOHJACHCATOpa.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

4.1.9

TexHuueckue yCTpOMCTBA:  AJIEKTPOCKOI,

QJICKTPOMCTP, OSBJICKTPOCTATHYCCKAsd 3aliuTa,




4.1.10

3a3eMJICHHE AIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
[IpaxkTrueckue paboTHI. H3mepenue

SHCKTPOéMKOCTI/I KOHACHCAaTOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VcaoBus CYILICCTBOBAaHUA ITOCTOAHHOTI'O
QJICKTPHUYCCKOI'0 TOKA. Hcrounuku Toka. Cuia

ToKa. IToCTOSIHHBIN TOK

4.2.2

Hanpsokenue. 3akon Oma 1715 yyacTka 1enu

4.2.3

4.2.4

DJICKTPUUECKOE CONPOTHUBJICHHE. Y ICJIbHOE
COITPOTHBJICHUE BEIICCTBA
ITocnenoBarensHOE, napajiesibHOE,

CMCIIaHHOC COCAMHCHUC ITPOBOJHUKOB

4.2.5

PaGora anekTpudeckoro Toka. 3akoH J[koyis

— Jlenna

4.2.6

MOIIHOCTH QJICKTPHUYCCKOT'O TOKA

4.2.7

4.2.8

anekTpoaBrkymas cuna (manee — J3/C) u
BHYTpPEHHEE CONPOTUBJICHIE NCTOYHUKA TOKA.
3akon Owma g TomHOW  (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

DOneKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJIOB oT TEMIIEPaTypBHI.

CBepxnpoBOIUMOCTb

4.2.9

4.2.10

4211

OnexTpuueckuid ToKk B Bakyyme. CBolicTBa

3JIEKTPOHHBIX ITyYKOB

[TonynpoBOIHUKHU. CobcTBeHHas u
MpUMecHas IIPOBOJIMMOCTD
MOJIyNpoBOJHUKOB. CBOMCTBa p-n nepexoza.
[TonynpoBoIHUKOBBIE TPUOOPHI

ONEeKTpUYECKH TOK B DJEKTPOJIMTAX.

aﬂeKTpOHI/ITI/I‘{eCKaﬂ JUCColranus.

DIIEKTPOIIN3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.

CaMOCTOITEIBHBIA W HECAMOCTOATEIbHBIN




4.2.13

4.2.14

paspAana. PazauuHbIe THITEI CAMOCTOATEIBHOIO

paspsaa. Monaus. [1nasma

TexHudeckue  yCTpOMCTBA:  aMIIepMETp,
BOJITMETP, pEeOCTaT, MCTOYHUKU TOKa,
JJIEKTpOHArpeBaTebHbIE npudopHI,
JJEKTPOOCBETUTEIIbHBIE pudopBI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHbIN
IMOJA, TEPMHUCTOPbl U (OTOPE3UCTOPHI,

HOHYTIpOBOI[HI/IKOBBIf/'I JUO0a, raJlbBaHHUKa

IIpakTueckue paboTHI. H3yuenue
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne OJIC ucTtouHMKa TOKa M €ro
BHYTpEeHHEro cornpotusieHus. HaOmonenue

QJICKTPOJIN3a




Kon
pa3iena

Konnposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4

OJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

43.1

ITocTostHabIe MAarHuThlI.

BSaHMOHeﬁCTBHC IIOCTOAHHBIX MAaroHuTOB

43.2

MaruauTtHoe m07e. Bektop MarHuTHOMH
UHAYKUMUA. [IpuHIUND Ccyneprno3uiiuu.
Jluaum MarautHOM mMHAYyKuMU. KapTuna
JUHUM MarHuTHOM WHIYKLUU  IOJS

IIOCTOAHHBIX MArHUuTOB

4.3.3

MarsuTtHoOe 110JIe IPOBOAHUKA C TOKOM.
Kaptuna nuHMH  1Oas  JIMHHOTO
MPSIMOTO  TIPOBOJHUKA W 3aMKHYTOT'O
KOJIBLIEBOT'O IPOBOJIHHMKA, KaTyLIKH C
tokoM. OmnbIT Dpcrena. Bzaumoseiicteue

IIPOBOAHUKOB C TOKOM

4.3.4

435

Cuiia Amniepa, €€ MOyJb U

HaIpaBJiIeHUE

Cuna  Jlopenma, e€ Moaylb H
HanpaBjicHue. J[BWKEHUE 3apsHKCHHOMN
JaCTulbl B OAHOPOJHOM MArHvuTHOM

nosie. Pabota cunet Jlopenia

4.3.6

SIBnenue BHGKTpOMaFHHTHOﬁ WHAYKIIUU

4.3.7

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

OJ1C WHIYKITUH. 3akoH

JNEeKTpoMarHuTHOW uHaykiuu Dapanes

4.3.9

4.3.10

4311

BuxpeBoe snextpuueckoe mnone. IAC
WHAYKIIUY B MPOBOJHUKE, TBUKYILEMCS
MOCTYTATEIBHO B OJTHOPOZHOM

MAarsuTHOM II0JI€
[IpaBuio Jlenna

NHIyKTUBHOCTB. SBnenue

camonHaykiuu. J/]C camouHIyKIuu

4.3.12

4.3.13

3HepPH}I MArauMTHOIO MOJIA KAaTyHIKHu C

TOKOM

QHCKTpOMaFHI/ITHOe 10J1€

4.3.14

TexHudeckue yCTPOMCTBA: IIOCTOSIHHBIC
MAarHuTHI, IIEKTPOMArHUTBI,

QJICKTPOABUT'ATCIIb, YCKOPUTECIIN




4.3.15

OJIECMCHTAPHbBIX YaCTULl, HWHAYKIKMOHHAaA

IICYb

[Ipaktuueckne  pabotel.  M3yueHue
MAarHUTHOTO TIOJISi KATyIIKH C TOKOM.
UccnenoBanne neHCTBHUSA NOCTOSHHOTO
MarHuta Ha  paMKy C  TOKOM.
HccnenoBanme SIBIICHUS

SHCKTpOMaFHHTHOﬁ HHAYKIOUH

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

.11

Komxebarenpuas cucrema. CB0OOOIHBIE
kojieOanus. ["apMoHHYeCKre KOJIeOaHus.
[Tepuon, wacrora, amrummryna u dasa

KOJIeOaHU

512

5.1.3

5.1.4

[IpyXuHHBIH MasiTHUK.

Maremarudeckuii MasSTHUK

YpaBHEHHE TapMOHUYECKUX KOJICOAHMII.
Kunemarnueckoe M JUHaAMHYECKOE
OINMCcaHue KoneOaTeIbHOTO IBHKEHUS

[IpeBpamienue SHEPrumn npu
rapMoHMuYecKux Konebanusx. CBs3b
aMIUTUTYABl  KOJIEOAHUH  HCXOAHOM
BEJIMYMHBI C aMIUIUTyJaMu KojeOaHui

€€ CKOPOCTU U YCKOPEHHUS

5.15

5.1.6

Konebarenbubiii  koHTyp. CBOOOIHBIE
JJNIEKTPOMArHUTHBIE  KoJieOaHUs B
uaeaJbHOM KoyieOaTelbHOM KOHTYpeE.
AHaIOTHST MEXIy MEXaHWYECKUMH U
AJIEKTPOMAr HUTHBIMU KOJIEOaHUSMU.

®opmyna Tomcona

3aKkoH COXpaHEHUsT  DHEPIHUH B

nacajibHOM KoJIe0aTeIbHOM KOHTYpPC

2.1.7

BrinyxeHHsie MEXaHUYECKUE
kosiebannsa. Pesonanc. Pesonanchas
KpHBasl. Beinyxaennsie

OJICKTPOMArdHuTHBIC KoJIeOaHMS.




5.18

5.1.9

5.1.10

Ilepemennbiii  TOK. CUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKA.
AMIUIUTYIHOE u JICUCTBYIOIIIEE

3HAYCHHUEC CUJIbI TOKA U HAIIPAKCHUA

Tpancdopmarop. [IpousBoxacTso,
nepeaaya u norpe0ieHne
ANEKTPUYECKOM SHEPTUH.
DKOJIOTHYECKHE pUCKHU pu
MIPOU3BOJICTBE DIEKTPHUECKON SHEPTUu.
Kynberypa UCTIOJIb30BaHUS

QJICKTPOSHEPIUHA B HOBCCHHGBHOﬁ KHN3HU

5.1.11

TexHuueckue ycTpoicTBa: cericMorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIICpcaad

5.1.12

[Ipaktrueckue pabotel. McciemoBanue
3aBUCUMOCTH rnepuoja MaJIbIX
KojeOaHUi Tpy3a Ha HUTH OT JJIMHBI
HUTH W Maccbl rpy3a. MccnemoBanue
IIEPEMEHHOTO  TOKa B LENU U3
MOCJICIOBATEIBHO COETMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

5.2

MEXAHNYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.21

MexaHnuueckue BOJTHBI, YCIOBHS
pactpoctpanenus. Ilepuoa. CkopocTh
pacrpocTpaHeHHsT W JIJIMHA  BOJIHBIL

HOHepe‘-IHLIC " IpOJ0JIbHBIC BOJIHBI

5.2.2

5.2.3

Wntepdepeniss u  audpakuus
MEXaHUYECKUX BOJH
3Byk. Ckopoctes 3Byka. I'pomkocTs

3ByKa. Bricora ToHa. TemOp 3Byka

5.24

ONEeKTPOMarHUTHHIE BOJHBL. Y CJIOBHS
W3JIy4EHUsl DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTauus BektopoB E, B u

U B 3JICKTPOMarHUTHOI BOJIHE B BaKyyMe




5.25

CBoiicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpaxkeHHe, IpeIoMIICHHUE,
HoJsIpU3anys, mudpaxmus,
uHTephEpeHIHs. Ckopoctb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

Ikana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue IeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

5.2.8

HpI/IHI_II/IHBI PaaruoCBA3U U TCIICBUACHUS.
Pa,Z[I/IOJ'IOKaI_[I/IH. BHGKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbBIE UHCTPYMEHTHI,
YJIbBTPa3BYKOBasA JUArHOCTHKA B TCXHUKEC
U MEIWIIMHE, pajap, PaJIuonpUEMHUK,
TENeBU30p, aHTeHHa, Tenedon, CBY-

IICYb

5.3

OIITHUKA

531

5.3.2

5.3.3

[IpssmonuueliHOE pacnpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
ceera. lloctpoenre w300pakeHHii B
TUTOCKOM 3epKajie

[penomienue cBeTa. 3aKOHBI MPETIOMIICHUST
CBETA. AOCOIIOTHBIN nokasareiib

IpCIOMIICHUS

5.34

Iomuoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIi yroi IIOJIHOT'O

BHYTPCHHCTO OTPaKCHUA

535

5.3.6

Hucnepcust cera. CIOXHBII cOCTaB

Oenoro cBera. L{Bet

Coluparomye 1 pacCceHBaONINE JTHH3BL.
Tonkas nuH3a. POKyCHOE pacCcTOSAHUE U
ONTHYECKas CHJIa TOHKOM  JIMH3BIL.
[Toctpoenue U300paKeHHi B

COOMPAIOIINX U PACCEHBAIOIINX JTHMH3AX.




5.3.7

dopmysia TOHKOW JIMH3BI. YBEJIUMYCHUE,
JlaBaeMoe JIMH301
IIpeneinsr [IPUMEHUMOCTH

FCOMeTqueCKOﬁ OIITUKH

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Wntepdepennus cera. KorepeHTHbIE
UCTOYHMUKHU.  YcIoBHUA  HaOMIOAEHUS
MakCUMyMOB M MHHMMYMOB B
UHTEP(PEPEHIMOHHON KapTHHE OT IBYX

CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  ceeta. JudpakimuoHnHas
peméeTka. YcinoBue HaOII0ICHUS
[JIABHBIX MAaKCUMYMOB TIpU TMaJCHHUH
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspusanusa ceera

TexHuueckue ycTpoilcTBa: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBII anmnapar,
MHUKpPOCKOI,  TEJIECKOI, BOJOKOHHAas
ONTHKA, JUPPAKLUMOHHAS  peléTKa,

TIOJISIPOU /T

[Ipaktuueckne paborel. HM3mepenue
MIOKa3aTens MIPETOMJICHUS.
HccnenoBanue cBoiicTB U300pa’keHUN B

JIMH3aXx. Ha6JIIO,Z[eHI/Ie AUCIICPCUU CBETA

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

['paHuIIBI TPUMEHMMOCTH KJIACCHUYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: MHBAPHUAHTHOCTh
MOZYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA
OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.
3amensieHHe BPEMEHU M COKpAIlEHUE
JUTHHEBI

OHeprusi W HUMIYJIbC  CBOOOJHOMU

YJaCTHUIIBI




CBsi3p Macchl C SHEPrUei M UMITYITECOM
6.4 CBOOOJHOW YacCTHILBI. DHEPrusi IOKOS

CBOOOIHON YaCTUIIEI

KBAHTOBA ®U3UKA

3JIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Popmyna Ilnanka cBsA3U
7.1.1 sHepruM (GOTOHA C €ro YacTOTOM.

DHeprust 1 UMITYIIbC POTOHA

OTtkpsiTHE u HCCIIEIOBAHNE
7.1.2 dborodrddekra. Onbitel A.I'. CToserosa.
3akoHsl hoTorddexTa
YpaBHeHue DHHIITENHA s
7.1.3 dborodddekra. «KpacHas  rpaHHIIa»
dotorddekra
7.14 Jasnenue ceera. Onbitel I1.H. JIeOeneBa
7.1.5 XUMUYECKOE IEUCTBUE CBETA
TexHnueckue YCTPOWCTBA:
7.1.6 dboTtosmeMeHT, (PoToAATUMK, COJTHEUHAs

Oarapesi, CBeTOAMO

CTPOEHHME ATOMA

Monens atoma Tomcona. OnbITEI
291 Pezepdopaa no uccnenoBanuto
cTpoenus aroma. [imanerapnas Mmoaens

aToMa

ITocrynatet  bopa. UW3nyuenne wu
noryiomeHue (OTOHOB MpPU MEPEexoje
7.2.2 aToMa C OJHOTO YPOBHS SHEPrHUM Ha
apyroi. Buasl  cnektpoB.  Cnektp

YPOBHEW dHEPIUHU aTOMa BOJAOPOAA

Bomnnosrle cBoiicTBa yactull. BoaHEI nie
’3 bpoitns. KopnyckynsipHO-BOITHOBOM
7.2,

nyanu3M. Judpakuus >IeKTpOHOB Ha

KpHUCTaax

CnonTanHoe " BBIHYXJICHHOE
7124 n3JlydeHue. YCTpPOHCTBO U NPHUHLUII

paboThl Ma3epa




7.3

7.2.5

TexHuuueckue YCTpOMCTBA:
CHEKTPAJIbHBIM aHanu3 (CIEKTPOCKOII),

Jasep, KBaHTOBBIN KOMIIBIOTEP

7.2.6

[Ipaktrueckue pabotel. HabmroneHnue

JIMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

7.3.2

Meroasl HaOMIONCHUS W PETHCTPALUH

QJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH. OTMBITHI
Pesepdopna mo ompeneneHuro cocraBa
paaroakTUBHOTO wu3iydeHus. CBoicTBa
anbda-, Oeta-, ramMMa-u3IyqdeHusl.
BrusHre pagnoakTHBHOCTH Ha IKUBBIC

OpraHHu3Mbl

7.3.3

7.3.4

OTKpbITHE T[POTOHA U  HEUTPOHA.
Hyxnonnas mozgens siapa ['eiizenOepra —
NBanenko. 3apsn siapa. MaccoBoe yucio

sapa. M3oronsl

Anbda-pacna. DNeKTPOHHBIHN u
MO3UTPOHHBIA  Oera-pacman. ['amma-
M3JIy4eHHe. 3aKOH  PaJHMOaKTUBHOTO

pacmana

7.3.5

OHeprus CBsSI3U HYKJIOHOB B  Sifpe.

Snepusie cunbl. Jledekt Macchl spa

7.3.6

7.3.7

Snepusle peakuuu. JleleHHE U CUHTE3
aaep

SAnepuslii  peaktop.  TepmosepHBbIil
cuHre3. IlpoOneMbl W TMEPCIEKTUBBI
AJIEPHOM DSHEPreTHKU. OKOJOTUYECKHE

ACIICKTHI HﬂepHOﬁ 9HCPICTUKHA

7.3.8

OnemeHTapHbple yacTHLbl. OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

B3aHMOJICHCTBUA

7.3.9

TexHudeckue yCTpOMCTBA: JTO3UMETP,
Kamepa BuiibCcoHa, AIEpHBIA peEakTop,

aroMHas oomOa




7.3.10

[Ipaktrueckue pabotel. McciemoBanue

TPEKOB YaCTUII (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bupn 3Bé3anoro neba. Co3Besnus, sipKue
3BE3/bI,  IUIAHETH, WX  BHIUMOE

NIBIDKECHHE

Comnueunas cucrema. llmaHeTsl 3eMHOM
rpynnbl.  [lnaHeTeI-TUraHTBl W HX
CHyTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHI.

Maisie Tera ComHEUYHOM CUCTEMEI

8.3

8.4

8.5

8.6

8.7

Connue, d¢otochepa u armocdepa.

ConHeyHast akTUBHOCTb
Wctounuk sHeprun ConHua u 3B€371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBeTUMOCTb, PaJIyC, TEMIIepaTypa,
ux B3aUMOCBSI3b. Huarpamma
«CTIEKTPATbHBIA KJIacC — CBETUMOCTBY.
3BE31bI TJIAaBHOM IOCIIEIOBATEILHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTbY JUIs

3BE3/] TTIABHOM IOCICA0BATECILHOCTH

Buytpennee CTpOCHHUE 3BE3.
CoBpemeHHbIe NpeCTaBlIeHNs 0
npoucxoxaeHnu u 3pomouun ConmHua U
3BE3/1. DTalbl XKU3HU 3BE3]]

Mneunsiii Ilyte — Hama ["anakTtuka.
CnupanbHasgs  cTpykTypa [anakTukwy,
pacnpenenenue 3BE31, Ta3a W IBUIM.
[lonoxxenne wn nBuxenne ConHua B
lanaktuke. [lmockas u cdepuyeckas

noacucTeMsl I'ajJakTuKu

8.8

Tumnel ranakTuk. PanguoranakTukd H
KBazapel. UE€pHbIe HOBIPEI B fAlIpax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue BceeneHnoil.

3akon XaOOma. PasOeranue rajgakTHK.




Bospact u paguyc Bcenennoit, Teopus
bonpmoro B3peiBa. Mogens «ropsuen

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHass cTpykTypa BceneHHoi.
Meraranakruka. Hepeménneie

poOJIeMbl ACTPOHOMUU




11 KJIACC

YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3natenbcTBo «IIpocBemieHuney

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Hapyrua B.M. non penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienney

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Poccwuiickuit oduieoOpasoBarenbHbii mopran http://experiment.edu.ru
NznarenpctBo BUHOM. JlaGopatopust 3Hanuii. http://metodist.1bz.ru/
3AHUMATEJIbHAS ®U3UKA B BOITPOCAX U OTBETAX http://elkin52.narod.ru/
KJIACCHAS ®U3UKA http://class-fizika.narod.ru/index.htm
OU3UKA B AHUMAIIUAX
http://physics.nad.ru/physics.htm.
http://nau-ra.ru/
Hudposas naboparopus o Hpusuke.
http://www.fizika.ru
College.ru: ®usuka
http://college.ru/fizika/
l'azera «®uznkan»
http://fiz.1september.ru
http://www.school.mipt.ru
Hayuno-nonynspusiii puznko-maTemaruyeckuit xxypHan "Ksant"
http://kvant.mccme.ru/
[Toprain ecrecTBeHHBIX Hayk: PuU3HKa
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
Enunast komneknus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru
denepanbHbli HeHTp HHPOpMaAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMIOP)
http://fcior.edu.ru

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETU
UHTEPHET

Poccutiickuit o0meo0pazoBaTenbHbIN TOPTa

http://experiment.edu.ru

Enunas komtexius mudpoBeIx 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

®denepanbHbBIN EHTP HHPOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB (PLINOP)



http://experiment.edu.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm
http://nau-ra.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/

