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[NTOACHUTEJIBHAS 3AITUCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3amusx Poccuiickoii ~ denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

Copnepxanue nporpaMMbl 1O (U3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM @I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UTAHUPYEMbIE Pe3yJbTaThl OCBOCHUSI Kypca (U3UMKU Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e coziepkaHue yueOHoro npeaMera «Pu3nkay mo rojgaM o0ydeHusl.

®dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOro
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHeH, Ouosorueit, gusnueckoil reorpagueil u acrpoHomueil. Vcrnonp3oBaHHe M aKTHBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yueHnue Gpu3mku BHOCUT OCHOBHOH BKJIaJ] B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BBIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku Uit ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3UKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaracT MCIojb30BaHHE 'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Tpo0IeM palliOHAIBLHOTO MPUPOIOIOIb30BAHUS U
HKOJIOTHYECKOH O€30MaCHOCTH.



Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu ((HOpMHPOBAHHE NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIAaX MPUMEHUMOCTH TEOPHil, JJIsl ONMHUCaHUSl €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPExXIe BCETo 3a CUéT
OpraHHu3aIy YKCIEPUMEHTAIbLHON JIeATENbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUCHUYECKUX MPAKTUYECKUX padoT. BeigeneHne B ykazaHHOM IiepeyHe JabopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 MPUOPUTETOM SIBISIOTCS 33/1a4Ml C SIBHO 3aJJaHHON (PU3UYECKON MOJEINbIO,
MO3BOJISIOIINE NMPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHWs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHH U MPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUeckod MOJenu A CUTyallud MpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOTO Tmporecca 0a3oBBI ypOBEeHb Kypca (M3MKH Ha YpPOBHE CpPETHETO
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETAa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOKHO OBITH HEOOXOMMOE JTaA00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.

JeMoHCTpaliioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBBIX JEMOHCTPALWN JJIsl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 000OpyaOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M oOOecreyrBaeTcss B pacdyére OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.

HEJIN U 3AJJAYU NU3YUYEHUS YYEBHOI'O ITPEJMETA

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCA:

e popmHupoBaHUE UHTEpeca W CTPEMJIEHUS OOYyYaloIIUXCS K HAyYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

epa3BUTHE TPEJCTABICHUNM O HAYYHOM MeETOJe TO3HaHus u (HopMHUpOBaHHE
HCCIIEIOBATENILCKOrO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

¢ popmMHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e popmupoBaHUE YMEHUN OOBACHATDH SIBJICHUS C HUCIOJIb30BAaHMEM (U3NYECKUX 3HAHUI U
HAay4YHBIX JI0Ka3aTEIbCTB;



e hopMHpOBaHHE TPEACTABICHUNA O PO (DU3UKU JUIS Pa3BUTUSL APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTrkeHue 3THX Leled oOecrneynBaeTcs PElICHHEM CIEAYIOIUX 3a7ad B IpoIecce

u3ydeHus Kypca GU3MKU Ha YPOBHE CPETHETO 001Iero oopa3oBaHus:

® IpUOOpPETeHNE CHCTEMbl 3HAHMK 00 OOHmMX (DM3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUsX, BKIIOYAsi MEXaHHUKY, MOJICKYIAPHYIO (U3HKY, IEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

¢ hopMHpOBAaHME YMEHHH TNPUMEHATH TEOpETHYECKWEe 3HAaHUS JUIsl  OOBSICHEHHSA
¢u3nyeckux SBICHUH B MPUPOAE M Uil NPHHATHS INPAKTUYECKUX pEIICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB PEIICHHs PA3IMYHbIX 33134 C SIBHO 3aJaHHON (PU3NUECKON MOJIEINBIO,
3a7a4, IOJPa3yMEBAIOMIMX CAMOCTOSATENIbHOE CO37aHue (U3UUECKOH MOIENH,
aJICKBaTHOW YCJIOBHUSAM 33/1a4U;

® IOHUMaHUE (PHU3MYECKUX OCHOB M NPUHIUIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB M
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOLIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATENBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHUX
OKCIEPUMEHTOB, aHalW3a H  WHTEpOpETaluu  WHPOPMALUHU,  ONPEACICHUs
JIOCTOBEPHOCTH TIOIYYEHHOTO PE3yJIbTaTa;

® CO3/1aHUE YCJIOBUH Uil pa3BUTHS YMEHHUH MPOEKTHO-HCCIIEI0BATEIBCKON, TBOPUECKOM
JeATEIILHOCTH.

KosmmuecTBO 4acoB B y4eOHOM IJIaHE HA M3YYeHHUE NpeaMeTa
Ha wusyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE CpPEIHEro o0mero odpa3oBaHuUs
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).
[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JENaeT BBHIOOp MPOBEICHUS JTaOOpaTOPHBIX paboT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.

YMK cootsercTByeT npukazy MunucrepcrBa npocsemenus Poceniickon ®@enepannu ot
21.02.2024 Ne 119:

Msxumes I'.4.,byxosues b.b., Corckuit H.H., mon pen. [IpoxodreBoii H.A. ®uzuka:10
kiacc: YuebHuk. 10 knacc. AkunonepHoe obmmectBo «M3narensctBo «IIpocsemenuey, 2021.

Mskuwes I'.4., byxosues b.b., HUapyrun B.M. / Ilox pen. IlapdentseBoit H.A. ®@usuka.
11 xnacc. YueOHukK. ba3oBblil u yriyOnéHHbIi ypoBHH. AKIIMOHEpHOE 0011ecTBO «M31arenscTBo
«IIpocsemienuey, 2024.

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA
10 KUIIACC

Pa3nes 1. ®u3nka u MeTOaAbI HAYYHOI'0 O3HAHMS
®usnka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomis
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunbsie runoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOICH.
Jlemoncmpayuu



AHasiorossle 1 IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXAaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHssI CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue NepeMelieHU 1
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELIEHUSI MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBo0OonHOe majieHne. Y CKopeHrne CBOOOHOTO TIaICHUS.

KpuBonuneliHoe naBMxeHHE. [[BUKeHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBanHre ABMXKEHUN € UCIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habumronenne aBmxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagsnenne ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne HepaBHOMEPHOTO IBU>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIGHHMSI — MEXIYy  MOYTAMH,  NPOHACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKECHHH C
Ha4yaJbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

ITprHuun otHocurenbHOCTH ['anuites. [lepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
OTCYETA.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwil. Btopoit 3akoH HberoToHa ais
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hbl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckoibxeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
IIPU JIBUKEHHUHM TEJA B )KUAKOCTH WM rase.

[ToctynarensHOe 1 BpaliaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cHuiIbl OTHOCUTENBHO OCH BpaimeHus. I[lmedo cuibl. YciioBus paBHOBECHUS
TBEPAOIO Tea.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOJIIMIIHUKY, IBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHue nHEepLUHH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akoH HeroTOHA.



W3mepenue cuil.

CrnoxxeHue cuiL

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu ycKOpEeHHOM NOABEME U NAJCHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne aBrxkeHUs OpycKa 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUN pPaBHOBECUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTepUaIbHbIX TOYEK. MIMITyJIbC CHIIBI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss marepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
JHEPrUu.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHueCKHe yCTpPOMCTBA M IPAKTHUYECKOE IMPUMEHEHHUE: BOLOMET, KONEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexon moTeHLIMATBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenue. udbdys3us. Xapaktep IBWKEHHS ¢ B3aUMOJCHCTBUS YaCTHII
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBONCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca um pasmepbl moisiekyn. KosmuecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mogenbp uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KUHETUUYECKON TEOpUU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOM SHepruu
TEIJIOBOTO JIBMKeHHMs vactull rasza. lllkana temneparyp KensBunHa. ['a3oBble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporeccsl B MA€aIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe MmpeicTaBiIeHHE U30IPOILIECCOB: U30TEpMa,
M30x0pa, n3obapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThl, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKy
OPraHUYEeCKUX COCTUHECHUH.

OmnbITe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mognens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, nirocTpupyronas Npupoy AaBJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpEeHUU 00BEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoanHamMuueckass cucTteMa. BHYTpEHHsIS 3HEpruss TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TenaoTel U pabota. BHyTpeHHss 3HEprusi 0JJHOATOMHOIO
UJICAIBHOTO ra3a. Bupl Temonepeayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEIIOTHI IPU TEIUIONEPEIaye.

[TonssTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
HEpBOro 3aKOHA TEPMOJMHAMUKU K M3ompoueccaM. ['paduyeckas unTepnpeTanus padoTsl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHImMnb! 1efcTBUS TEIIOBBIX MaliuH. [IpeobpazoBanus sHEprun B
TeruioBeIX MamuHax. Koadduuuent nonesnoro neiictBus terwioBoil Mamuubl. Lukn Kapho u
ero Ko3((UIMEHT MOJE3HOI0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IPUMEHEHHUE: JBUIaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpruM Teja IMpPH COBEPLICHUH DPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEHN aHepruu (TeMrepaTypsl) Tea Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOHUHBI, IBUraTelsi BHYTPEHHET 0 CTOPaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHAeHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayXxa. HachleHHbIH map. YaenpHas TemioTa napooopa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUSL.

Tsépnoe teno. Kpucrannnueckue u amopgHsbie Tes1a. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimusauus. Y aenbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOpUMETpP, TEXHOJOTHUU TMOJIyYeHHS COBPEMEHHBIX MaTepuajgoB, B TOM  4YHCIeE
HAaHOMATEpPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

CriocoObI U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.



JleMoHCTpanys KpUCTalIOB.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
M3mepenre OTHOCUTEBHOU BIIAJKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKA

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa Tel. OJEeKTpUYecKuil 3apsan. JlBa BuAa BJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueyHbll  sieKTpUYecKHil — 3apsij.
Onekrpuueckoe nose. HanpsskéHHocTh 3nekTpuueckoro noss. IlpuHuun cynepno3unuu
3JIEKTPUYECKUX TOJIeH. JINHNYM HaNpsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cun oanexkrpocratuyeckoro mojisa. [lorenuman. Pa3HOCTP  MOTEHIMAJIOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuuecKasi IpOHULAEMOCTb.

OnektpoéMkocTb. Konpencarop. DeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycCTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JEKTPOIPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoCTBO U MPUHLAII JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DINeKTpOoCTaTUYECKas 3alIHTa.

JW3neKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

ONEeKTPUUECKUH TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA. VICTOUHMKHM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DneKTpuYecKoe CONPOTHUBIICHHE. VnensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapamiedbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[koyns—Jlenia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DONeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma asst
MOJTHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

OneKTpOHHask TPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHass MPOBOAMMOCTh MOJIYNPOBOTHUKOB.
CsoticTBa p—N-niepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUI TOK B pPAcCTBOpax M paciuiaBax »>JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAss
JIUccolanus. JNEKTPOIU3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
[Tna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTesIbHbIE MPUOOPHI, DIEKTPOOCBETUTEIbHBIC



npuOOpsl, TEPMOMETP COMPOTUBICHHS, BAaKyyMHBIH AWOJN, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN TNOJI, TaJbBaHUKA.

Llemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKECHHUS.

3aBUCHUMOCTb COINPOTHUBIICHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JUIMHBI, ILIOLIAAH
MIONEPEYHOI0 CEUEHUS U MaTepuaa.

CMemaHHOe COeIMHEHUE IPOBOIHUKOB.

IIpsiMoe m3MepeHHue 3IEKTpOABMKYLIEH cuiibl. KOpOoTKOEe 3aMbIKaHHE TalbBAHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHue  aJEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyllecTBIseTCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOI'O ITO3HAHMSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHsl, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHW, JHHEWHas ¢QyHKOus, mapabona,
runepooia, ux rpaMKy U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOW Mpupoae, 1ud¢ys3us, ocMocC, TEII000MeEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaut, TEMJIOBOE PABHOBECHE), DICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XXUAKOCTEH U Ta30B, AJIEKTPUUYECKHUE
CBOICTBA METAJIOB, 2JIEKTPOIUTHYECKAs JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JABMKEHUI C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TMOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUs HMITyJbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3zgea 4. diekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA
ITocTrossHHBIE MarHWThl.. B3amMoaelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKUMA. [[puHIKII Cyliepno3UIIMM MarHUTHBIX MOJIEH. JINHUU MarHUTHOMU
uHayKuy. KapTtuHa muHui MarHUTHOW WHYKITAHN TIOJIS IIOCTOSTHHBIX MarHUTOB.



MarnuTtHoe 1osie IpoBOAHUKA ¢ TOKOM. KapThHa NWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO IPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOIO NMPOBOJAHHMKA, KATYHIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb U HalPABIICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM mosie. Pabora cuiet Jlopenna.

SIBiieHME AIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOW MHAYKIUH.
DIIEKTPOABUKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW unaykuuu dapayes.

BuxpeBoe syiekTpuueckoe IMoje. DNEKTPOJABMXKYIIass Cuia WHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYMATEIbHO B OJTHOPOIHOM MarHMTHOM IIOJI€.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CHJIa CAMOUHIYKIIUH.

OHeprusi MarHuTHOTO MOJIs1 KATYHIIKHA C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Ammepa.

[HetictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHOM UHIYKITUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHNE CAMOMHIYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMATHUTHON UHAYKITUH.

Pa3nea 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

KonebartenbHas cucrema. CBoOOaHBIE MexaHMueckue KoseOaHusa. [‘apMoHunueckue
kosnebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojiebaHuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B HJICATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJOrMsl MEXIy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACATBHOM KOJeOaTelIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KojeOaHUsX. BbIHYKIeHHbIE MEXaHWYeCKUe KoeOaHwus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepemada W MOTPEOJICHUE IICKTPUUCCKON DHEPTUH.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa ucCnonab30BaHuA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.



TexHudyeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

HaGmronenue 3aryxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuiorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) i
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MaJIbIX KOJIeOaHU! Tpy3a HAa HUTHU OT JJTUHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOIO TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclloBUsA pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuHa BoJHBL. [lomepeuHble W TMpOAONBbHBIE BONHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Iy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BoiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHHE 2IEKTPOMArHUTHBIX BOJIH B TEXHUKE W
OBITY.

[TpyHIMIIBI paguOCBS3U U TeAeBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAroIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajgap, pajiuoNpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HaGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm U AUPpakii MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpPEeIOoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOE paclipoCTpaHEHHUE CBETA B OJHOPOJHOM Cpene.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.



[Ipenmomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cera. Ciio>kHbIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOU JIMH3BL. [locTpoeHre N300paxeHuii B COOMPAIOIINX W PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBass omnrtuka. HHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B WHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Judpakumonnas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue ycTpOWCTBa W MpPaKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA ~ ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PPAKIIHOHHAS
pemeéTKa, NoJIIpOUI.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IpeloMiieHue cBeTa. Onruyeckue
npuOOopHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

HaGmronenne uaTepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Toryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmroienue nonsipusanuu cBera.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne noka3aresns IpeioMIEHUs CTEKIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CIeIUAJIBLHOM TEOPHH OTHOCHTEIBHOCTH
['paHuubl MPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. [locTymarsl cenuasbHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, IPUHLHII
OTHOCHUTEJIBLHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
dboToHa.
OtkpeiTie u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dportodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBHUE CBETA.



TexHUYECKHE YCTPOICTBA M MpPAKTHUECKOE MpUMeHeHHe: (PoTodneMeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Counneunas Oatapes.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. 3nyyenue u mornomenue GOTOHOB MpU NEpexoje aToMa ¢
OIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl cnektpoB. CHEKTp YpPOBHEH JHEpPIHHM aroma
BOZOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CroHTaHHOE U BBIHYKJIEHHOE HU3JIyUYEHHUE.
TexHuueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHbIA aHAIU3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIY4YEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HaGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO M3ITydeHHUSI.
CgoiicTpa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA XKHUBbIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHko.
3apsn sinpa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTHUECKUE ACTIEKTHI AEPHON SHEPTETUKH.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpUKIagHOE W MHUPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, X BUANMOE JABHKECHUE.
ConHeuHas cucrema.



Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jlparpamma «CHEKTPAJIBbHBIA KJIACC — CBETHUMOCTB». 3BE3MbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u sipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTHMHE MHpa, poOjib (U3HUEecKOl Teopuu B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHst B 11 kjacce OCyIIECTBISETCS € YYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJIEHUE, Hay4yHbId (akT, rumores3a, (Qu3Myeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIIHMH,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNE IIIOIAaIU IIIOCKUX GUryp U 00bEMa Tel.

buonocus: snexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTelbHbIE BUKEHUS B
JKUBOM TIPUPOJIE, ONTHUYECKUE SBICHHUS B JKUBOM IPHUPOJAE, NEHCTBUE pagualid Ha >KHUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMYeCKash CTPYKTypa TBEPIBIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PyH, GOoTOoChEMKA 3€MHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: NTMHUM DJIEKTPOIIEpEad, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHAYKIIMOHHAS Te4yb, pajnap, paJuoNpuUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEUHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHoro mpeamera «®dusmka» Ha ypoBHE CpeaHEro oOIero oOpa3oBaHM
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6pa30BaTeJ'II)HBIX PE3YIbTATOB.



JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3ULUEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTalUi, ITO3UTUBHBIX BHYTPECHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYalOUIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IIEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpECAX TIPa)kIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJECUCTBOBAaTh C COLMAJIbHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIUSAMU 1 Ha3HAUECHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNCKHUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOT0 MIOBECHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUCHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUNBOrO Oy 1yIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUAsl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (PU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

c(OpMUPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYphl, OCO3HAaHHME TIJIO0AJLHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IUIAHUPOBAHUE W OCYIIECTBJICHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIEd yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

paciiupeHHe OIbITa JIeATEIbHOCTH HKOJIOIMYECKON HampaBlI€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHUi 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (HU3UUECKOIN HAYKU;

OCO3HAHME IIECHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh B MpOIECcCe U3YdeHUs! (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHANBUIyaIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue AecTBUA:

CaMOCTOSITENIbHO (POPMYIIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LM,
OLICHUBATh PUCKH MOCIEICTBUI ESITEIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble ucciaenoBarebCKue AeiCTBHA:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAAMU (U3UUYECKOM
HayKU;

BIIJICTh HaBBIKAMHM YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JIEATEIbHOCTH B OOJACTH
¢bu3nkH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIAJETh BHUJAMM JACSATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHHMsS, €r0 HMHTEpIIpEeTaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallMAX, B TOM YHCJIE TMpHU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJM3UpOBATh 3aJady, BBIJABUTATh
TUIIOTE3y €€ pELICHUs,, HaXOOUThb apryMEHThl I JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh I[IOJYYEHHbIE B XOJ€ pEUICHUS 3aJaud pe3ylbTaTbl, KPUTHYECKHU
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOW AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU TOTY4YeHHUS WHMOpMAUU (PU3UYECKOTO COJEP>KaHUsI U3 HCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOWCK, aHaIW3, CHCTEMAaTH3allUui0 W
UHTEPIPETAINIO UHPOPMAIINK Pa3INYHbIX BUIOB U (POpPM MpeacTaBIeHUS;

OIICHUBAThH JOCTOBEPHOCTH MH(MOPMAINH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a/Jad C COOJIOJEHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYpPCOCOepeKEeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACpPXKAHHUS B Pa3NU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HayeHus: WHGOpPMalMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MPEICTABJICHUS U BU3YAIU3aLIUHU.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:
OCYIIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;



pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESITEIIbHOCTH, OpPraHU30BBIBATH M KOOPJIMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPEICNATh POJU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbl B OOIIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM,

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C IMO3ULUMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATEIBHYIO NEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIAITh IUIAH PEIICHUs] PAacCUETHBIX M Kauye€CTBEHHBIX 3a]ad, IUIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUUA B 00NacTH (PU3HKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIHHOCThH, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BIIAJICTh HaBBIKAMHU MO3HABATEIILHON PEeQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUI
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUN;

WCIIOJIH30BATh MPUEMBI pe(IICKCHH JIJIs1 OI[EHKH CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHNUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce 10CTHXKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydyarOIIMXCsl COBEPIIEHCTBYETCS 3MOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,



BHYTPCHHEH MOTHUBALMM, BKJIIOYAIOLICH CTPEMIICHHE K JOCTHXKECHUIO LEIU U YCIEXY,
ONTHMH3M, HHALIMATUBHOCTb, YMEHUE ACUCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIIOYAIOIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C APYIMMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenusi B 10 kJjacce mpeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA MPUMEpaxX poJib U MeCTO (PHU3WKU B (DOPMHUPOBAHHH COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpLHUAIbHAA CHUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENO, MIACAIbHBIA Ta3, MOICIH
CTPOECHUS Ta30B, KUJIKOCTEH M TBEPJBIX TEJ, TOUYCUHBINH AIEKTPUUECKUN 3apsij MPU PElICHUU
du3nUecKux 3a1a4;

pacno3HaBaTh (U3HYECKHE SBJICHUS (IIPOLIECCH) M OOBSACHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUSI BEIIECTBA M AJIEKTPOJWHAMHUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIM)KEHHE, CBOOOJHOE TMaJeHuEe Tell,
JIBKCHHE T1I0 OKPYXHOCTH, WHEpUHs, B3amMmojecicTBue Ten, auddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHE JKUIKOCTEH M TBEPIABIX TeJ, M3MEHEHHE O00BbEMa Tell NMpPH HArpeBaHUH
(oxJMakJIeHUn ), TETUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHIECHCAIU, TIJIaBJICHUE, KPUCTAILTU3AIINS,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, IOBBILICHUE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
COCyZie, CBA3b MEXAY MapameTpaMd COCTOSIHUSA ra3a B HM30IpOLEccax, AJCKTpU3alus Tell,
B3aUMO/JICUCTBUE 3aPsI0B;

OTNHUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCIOJB3Yysl (PU3NUYECKHe BEIUYMHBI KOOPIUHATA,
IIyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUia, UMITYJbC Tela, KMHETUYECKas
SHEPTUsi, TOTCHIMAJIbHAS HYHEPTUs, MEXaHW4deckas padoTa, MEXaHWYEeCKas MOIIHOCTh; MpHU
OMHMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUI CMBICH HCIOJIB3YEMBIX BEIMYUH, HX
0003HAYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUUUHY
C IpYTrUMH BEIIMUYUHAMH,

ONKMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SBJIEHHS, HCHOJIb3Ys
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas DJHEpTus
Xa0TUYECKOTO JIBMKEHUS MOJIEKYJ, CpPEIHEKBAApaTUYHAs CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEprus, padora raza, kod(h(UIMEHT MONe3HOro IEeHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTMIMCAHUU TTPaBUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIB3yEeMbIX BEJIUYHH,
uX O00O3HAYeHHS W EIOUHHIIBI, HAaXOIUTh (OPMYJBI, CBS3BIBAIOIINE NaHHYIO (PU3UYECKYIO
BEJIMYHUHY C IPYTUMU BEIIMUYUHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA M DJIEKTPUYECKHE SIBJICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOoe MoJe,
HaMpsOKEHHOCTh MMOJS, TOTEHLHMAaN, pPa3HOCTh MNOTEHIMANOB; IPU ONHCAHUM TPABUIBHO
TPaKkTOBaTh (PU3MYECKUH CMBICI HWCIOIb3yeMbIX BEIWYHH, WX OOO3HAYEHUS W CIUHHIIBL
yKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DM3UUECKYIO BETHUMHY C APYTUMHU BEIMUYNHAMU;

aHAJTM3UPOBATh (PU3WYECKUE TPOIECCHl W SBIICHHS, HCTONB3Yys (PU3UUECKHe 3aKOHBI U
MPUHLIUIBL: 3aKOH BCceMUpHOro Tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS UMMYJIbCa, MPUHIHUII CYIEPIO3UIUNA CHUJT, TPUHIIUAI
PaBHONPABUS UHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYISAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEAHEH KWUHETHMYECKONW HSHEPruu TEIIOBOTO JIBUKEHUS



MOJIEKYJ C a0COJIOTHOM TeMIiepaTypoi, MEpBbI 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpaHEHHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCIoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCIOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBI CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MYECKUMM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BBIBOABI
10 pe3yJbTaTaM UCCIEI0BAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpU NPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOr0 JKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYyA0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJy4YE€HHOI'O 3HaUeHUs (PU3HMUECKON BEITUYMHBI;

pemaTh KadyeCTBEHHBIC 3a/1ayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ ONOpPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHUS;

UCTIONB30BaTh MPH PEUICHWHM YYEeOHBIX 33aJad COBPEMEHHbIE HMH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBlIeHUs yuyeOHOH u
HAy4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MTPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY KaIolel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
IpyOIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTAHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXJOr0 M3 yYaCTHUKOB TPYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (HU3UKH B (POPMUPOBAHHH COBPEMEHHON
Hay4YHOM KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENeil: TOoYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHEe SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKHA M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKLIMS, JAEWCTBUE MAarHWTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apaf,



AIIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE PAaCIPOCTPAHEHUE CBETa, OTPAKCHHE,
npenoMieHue, uHTepdepeHius, audpakus # TOJApU3AMsS CBETa, HUCIIEPCUS CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAs] K HICKYCCTBEHHAS PAJOAKTUBHOCTH;

OTHUCHIBaTh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MTPOBOAMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHME BEJIWYUHBI: DJJICKTPUYECKUH 3apsl, CHiIa TOKa, SJIEKTPUUYECKOE
HANPSDKEHUE, SJIEKTPUIECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHITMAIIOB, SJICKTPOIBUKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TMOJsI, cuia Awmrepa, cuia JlopeHra, WHIyKTUBHOCTH
KaTYIIKH, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IOJICH, TIEPUOJa W YacToTa KoieOaHuid B
KOJIe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOIECCE TAPMOHUYECKHUX JJICKTPOMAarHUTHBIX
KoneOaHui, (OKyCHOE pAcCCTOSHHUE W ONTHYECKAash CHUJia JIMH3bI, MPU OMUCAHUM IPABWILHO
TPaKTOBaTh (U3MYECKUN CMBICT MCIOJIb3yeMbIX BEJIWYWH, WX OOO3HAYEHUS W CIAUHUIBI,
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DM3HUECKYIO BEJTMYUHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasCc (OTOHA, MEpHOoJ] TMOoJypacmajaa, SHEPrus CBSI3U AaTOMHBIX S€p, NPU OMNHCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIOIB3YEMBIX BEIMYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIIPHOIO W IMAPALICIBHOTO COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHUS
cBeTa, ypaBHeHHe OHHIITeWHa I GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXPAHCHHS HMITYJIbCA, 3aKOH COXPAHCHHs DSJCKTPHUSCKOTO 3apsifa, 3aKOH COXpPaHCHHS
MaccOBOI'O 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajna, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKCHHE W YCIOBHS (TPaHMIIBI,
00JacTv) MPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIUM MArHUTHOTO TIOJISI MTPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OMUCHIBATH N300PAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JIMH30M;

BBITMIOJHATh JKCIIEPUMEHTHI 1O HMCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpMyIHpOBAThH
npobiieMy/3ajayy W TUNOTE3y Y4YeOHOTO OKCIEPHUMEHTa, COOMpaTh YCTaHOBKY W3
MPETIOKEHHOTO 000PYA0OBAHHUS, TPOBOJIUTH ONBIT U (POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHWS W HCIIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEIMYMH C UCTIOJIBb30BAHUEM MIPSMBIX U3MEPCHHIA:
IpU ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTAThl MONYYCHHOH 3aBHCHMOCTHU
(GU3HYECKUX BEIMYMH B BHJE TaOMWI] M TpaduKOB, JejaTh BBIBOABI IO pe3yibTaTam
WCCJICIOBAHMS;

coOrofaTh mpaBwia O€30MacHOTO TPyAa MPH TPOBEACHHH HCCICIOBAHUNA B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, YUeOHO-UCCIECNOBATENILCKOH M MPOEKTHOW JESATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIC 3aJa4dl C SIBHO 3a/laHHON (U3WYECKOW MOENbI0, HCIONb3Ys
(du3nyecKre 3aKOHBI ¥ TIPHHIIAITEI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d BBIOMPATh (PU3NICCKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIE s e€ peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTH ITOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEITMUNHBI,



pemiaTh KAYCCTBCHHLIC 3ada4M: BBICTPAWBATH JIOTUYCCKH HCIPOTUBOPCUMBYIO ILICIIOYKY
pacCyXJIeHHHI C OTTOPOH Ha M3y4YEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PM3MUECKUE SIBICHHUS;

HCIIOJIB30BAaTh IIpU PCIICHHUU y‘-Ie6HBIX 3aga4 COBPCMCHHBIC PIH(l)OpMaI_[I/IOHHBIC
TEXHOJOTUHU JUISl TOWCKA, CTPYKTYPHPOBAHMSA, MHTEPIPETAMH M HPEACTABICHUS yueOHOUW U
HAYYHO-TIONYJISAPHOM HWH(OpManuy, MOJTYYEHHOH W3 pa3IMYHBIX HCTOYHHMKOB, KPHTHYCCKH
aHAJIM3UPOBATH NOTY4aEMyI0 HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB M TEXHMYECKHUX YCTPOMCTB, pa3indaTh
YCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B TIOBCEJHEBHOM JKU3HU;

NPUBOJHUTH MPHMEPHI BKJIAJa POCCUICKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO0 (HU3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns OE30MACHOCTH MPH OOpaIeHHH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHUsI 30POBBS U COOIIOICHHUS HOPM DKOJIOTHYECKOTO TTOBEJICHNS B OKPY’KaIOIEH cpeae;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TpYyNIbl, palMOHANBHO pPACHPEACIATh OOSM3aHHOCTH M IUIAHUPOBATH JICSATEIBHOCTH B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXAOTO0 M3 YYAaCTHHUKOB I'PYHIIBI B
peuieHue paccMmarpuBaeMoit npoOIIEeMBI.



TEMATHYECKOE INTAHUPOBAHHUE
B TOM YHCJIE C Y4eTOM paboueil mporpaMMbl BOCITUTAHUS C YKa3aHUEM KOJIMYECTBA YacoB,
OTBOJIMMBIX Ha OCBOEHUE KAXKJIOM TEMBI

TemaTnyeckoe IIAaHUPOBAHME OPUEHTHPOBAHO Ha BKIIOUYEHHME IIEJIEBBIX IPHUOPUTETOB
BOCIIUTAHMSI, a TakkKe ToJoxkeHus Moayis «llIkonpHbINA ypok» Pabodel mporpaMMbl BOCIIUTAHHUS,
SIBJISIFOIIEHCA YacThio conepxkaTtensHoro pazaena OOIT COO.

10 KJIACC
KoJumnuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue 126 (wnpoBbIe)
adopatop
2/ Eazx;e.lz(;fMl;TeM Bceer KOHTpﬁOJIbH Hb1e 06pa30BATETBHbIC
porp 0 ble padoThI paGoTHI pecype
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
®usuka 1 METOIbI bubnmorexa LHOK
1.1 . 2 https://m.edsoo.ru/7f41b
HAy4YHOTO MMO3HAHUS 72
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmnoreka IIOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41b
fr2
bubmnoreka IIOK
2.2 JlunaMuka 7 https://m.edsoo.ru/7f41b
fr2
3aKOHBI COXpAaHEHUS B bubmorexa TTOK
2.3 p 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHUKE
fr2
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
OCHOBBI but6mmoreka [IOK
3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/7f41b
KHHETUYCCKOW TeOpUr f72
OCHOBEL bu6anoreka LIOK
3.2 10 1 https://m.edsoo.ru/7f41b
TEPMOJIUHAMUKU 79
ArperatHble bu6muoreka [IOK
3.3 COCTOSIHUS BEIIECTBA. 5 https://m.edsoo.ru/7f41b
da30BBIC IEPEXOIBI f72
Hroro mo pazueny 24
Paznen 4. DJIEKTPO/IMHAMUMKA
but6mmoreka [IOK
4.1 DneKkTpocTaTuka 10 1 https://m.edsoo.ru/7f41b
fr2
4.2 IlocTostHHEIH 12 1 1 bubanoreka IJOK
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AJIEKTPUYECKUM TOK.
Toxu B pa3nu4HbIX

https://m.edsoo.ru/7f41b
f72

cpenax
Hroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

11 KUIIACC

KoJunyecTBo yacos DJIeKTPOHHBIE
No HaunmenoBanue Jlaopato (uadpoBbIE)
n/n f[af;e']:;fMlLTeM Bceero KOﬁHTpO.}IbeIe pHBIE o0pa3oBaTe/ibHbIE
porp PADOTRI padoThI pecypceel
Paznen 1. JIEKTPO/IMHAMUKA
11 g/fer;f o 11 1 1 buGnuorexa LIOK
' P https://m.edsoo.ru/7f41c97c
WHIYKIUS
Uroro no pazneny 11
Pazgen 2. KOJIEBAHUS U1 BOJIHbBI
2.1 ﬁiﬁﬂ:ﬁiﬁ;ﬂe 9 1 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KoJiIeOaHus
2.2 ﬁiﬁ?ﬁﬁiﬁiﬁiﬁme 5 1 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 Onruka 10 2 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paznexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUHM OTHOCHUTEJLHOCTH

OCHOBEI cielUaILHON

3.1 TEOPUH 4 1 bubmmoreka [IOK
. ’ https://m.edso0.ru/7f41c97c
OTHOCHUTEIBbHOCTHU
Wroro no pazneny 4

Pa3nea 4. KBAHTOBASA ®U3UKA

41 DJIEeMEHTHI KBAaHTOBOM 6 bubmuorexa [JOK
' ONTHKU https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKH

5.1 ?CHT;%:;T;;H . 7 1 bubmorexa HOK
acTpoPU3HKH https://m.edsoo.ru/7f41c97c
Wroro mo pazueny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0maroree 4 bu6mmorexa [IOK
OBTOpPEHHE https://m.edsoo.ru/7f41c97c
Wroro no pazpeny 4
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOTPAMME
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