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Pabouast nporpamma

1o yueOHoOMY npeaMety «Dusuka»



I'po3nsbiii - 2023

PaGouass mnporpamma mo y4deOHomy mnpeamery «@Puszuka» (0a30BbIi
YPOBEHD).

PabGouast mporpamMma mo ydebHoMmy mnpeamery «Duznka» (0a30BbIil YPOBEHD)
(npenmMetHas o0nacTh « ECTeCTBEHHO-HAYUYHBIE IPEAMETHI») (Jajiee COOTBETCTBEHHO —
nporpamma 1o (Qgusuke, QU3nKa) BKIOYAET NOSICHUTEIBHYIO 3aIlUCKY, COAEpIKaHHE
0o0y4eHusl, INIAHUPYEMbIE PE3YJIbTATHl OCBOCHHMS POTPAMMBI IO (PU3HUKE.

[TosicHuTenbHAs 3amKcKa OTpa)kaeT OoOILIME LEIU U 3aJa4i U3y4YeHHs (PU3HKH,
XapaKTEPUCTUKY ICUXOJIOTMYECKUX MPEANOCHIIOK K €ro U3yYEHHIO 00yYarolMMHUCs,
MECTO B CTPYKType Y4eOHOro IiaHa, a TakKe MOAXOJbl K OTOOpY coaepxaHus, K
ONPEIEICHUIO ITIAHUPYEMBIX PE3YJIbTATOB.

Conmepxxanue OoOydeHHsI PACKpPBIBAET COJAEp)KATEIbHbIE JIMHUU, KOTOPbIE
MpeaiararoTcs ik 00s13aTeIbHOT0 U3YyUYEHUs B KaKJIOM KJIacce Ha YPOBHE CPEJIHETO
oO1ero 00pa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOEHHUS MPOrpaMMbl MO (PU3UKE BKIIOYAIOT
JMYHOCTHBIE, METANpPEAMETHbIE Pe3yJbTaThl 32 BECh MEpHOJ OOyuYeHHUs Ha YPOBHE
CpeIHero oo1ero oopa3oBaHus, a TAKXKe MPeIMETHbIE TOCTHKEHUS 00yJarolierocs 3a
KaXX/Ibli 101 00y4eHUSI.

IHosicHUTEILHAA 3aNIMCKA.

[Iporpamma 10 ¢u3uke 0a30BOTO YpOBHS Ha YpPOBHE CPEIHEr0 OOIIEero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE MOJIOKEHWW W TpeOOBaHMI K pe3yJibTaraM
OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOM mporpamMel, npeacTaBieHHbx B DT'OC COO,
a Takxke ¢ yuérom (enepanbHO paboueld MpOrpaMMbl BOCIUTAHUS M KOHILIECTIHH
npenofaBaHus yueOHoro mpeamera «®dusnka» B 00pa3oBaTeNbHBIX OpPraHU3AIMIX
Poccuiickoii @enepalinu, pean3yolX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpamMmbl 10 (U3MKE HaNpaBieHO Ha (opMupoBaHHe

€CTECTBEHHO-HAYYHOUI KapTHHbI Mupa oOydarommxcsa 10-11 kimaccoB npu oOyueHuu



ux (u3nke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO MOJXOJA.
[Iporpamma no ¢usuke coorBerctByeT TpedboBanussM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ysibTaTaM OOYyYEHHUs, a TaKxkKe
YUYUTHIBAET HEOOXOAMMOCTh peau3allid MEXKIPEIMETHBIX CBsi3ed (u3uku ¢
€CTECTBEHHO-HAYYHBIMU YUE€OHBIMHM TpeaMeTraMu. B Hell onpenensitoTcss OCHOBHBIE
eI U3ydeHus (U3MKH Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHus, IIAHUPYEMBIE
pe3yiabTaThl OCBOCHUS Kypca (U3HUKHU: JUYHOCTHBIE, METAPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

[Tnanupyemsble pe3yabTaThl OCBOCHUS Kypca (GU3uKu Ha 6a30BOM YPOBHE, B TOM
YuCJIe IPEeAMETHBIE PEe3yJIbTaThl MO rojamM oO0y4YeHus;

Coneprkanue yaeOHOTO nipenmera « Pu3nkay 1o rojgam oOy4eHuUs;

[Iporpamma o puzuke MOKET ObITh UCTIOJIB30BaHa YUUTEIIIMHU KaK OCHOBA JIJIs
cocTaBiieHHsI cBouX paboumnx mnporpamm. Ilpu pa3paboTke paboueill mporpaMMbl B
TEMaTUYECKOM TUIAHUPOBAHUU JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIOIH30BaHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BATEIBHBIX PECYpPCOB, SBISIONIUXCS Yy4eOHO-
METOAUYECKHUMU MaTepuaiamMu (MyJbTUMEAUIHBIE MPOTPAMMBbI, JJIEKTPOHHbBIC
y4eOHUKH W 3aJa4YHUKH, JJICKTPOHHbIE OMOJMOTEKH, BUPTyaJIbHBIE J1A0OPATOPHH,
UTPOBBIE MPOrPaMMbl, KOJUIEKIUMU IMPPOBBIX 0Opa30BaTEIbHBIX PECYPCOB),
peanu3ynmMu TUIAKTHYECKUE BO3MOKHOCTH uH(OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHM,  COJEpKaHUE  KOTOPBIX  COOTBETCTBYET
3aKOHOJATEILCTBY 00 00Opa3oBaHUM.

[Iporpamma 10 (Qu3MKE TMNPEAOCTABISIET BO3MOXHOCTH JUIS peah3aIiiu
Pa3JIMYHBIX METOJAMYECKUX MOJXO0B K OpraHu3aiuu 00ydeHus Gpusuke npu yCioBUU
coxpaHeHus1 00s13aTEIHLHOM YaCTH COJIep KaHus Kypca.

du3rka Kak HayKa 0 HanboJsee 00X 3aKOHAX MPUPO/IbI, BRICTYTAs B KAYECTBE
y4eOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJl B CUCTEMY 3HAHUH 00

okpyxaromem wmupe. UIkonapHBIE Kypc QHU3MKM — CHCTEMOOOpasyromuil A



€CTECTBEHHO-HAYYHBIX yUCOHBIX MTPEIMETOB, TOCKOIBKY (pU3MUECKHe 3aKOHBI JIEKaT B
OCHOBE TIPOIIECCOB U SBJICHUM, HU3ydaeMbIX XUMHUEH, Ouosorueut, Quznueckou
reorpadueii u actpoHoMuei. Mcnonp30BaHne U aKTUBHOE TTPUMEHEHNE (PU3HMUECKUX
3HAHUI OMpeNeNsieT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJYYEHHS HOBBIX MaTEPHAJIOB C
3aJJaHHBIMU CBOMCTBaMHU M Jpyrux. V3ydeHune (Qu3MKH BHOCHUT OCHOBHOW BKJIAJ B
(opMuUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTUHbI MHpa  OOydYaromMxcs, B
(opMHpOBaHKE YMEHHUI TPUMEHATH HAYYHBIN METO/ TO3HAHUS IIPH BBITIOJIHEHUN UMHU
y4eOHBIX UCCIICIOBAHUI.

B ocHOBY kypca pu3uku Ui ypOBHS CpeIHEro o01iero o0pa3oBaHus MOJI0KEH
P MAEH, KOTOPBIE MOKHO PaCCMAaTpUBaTh KaK MIPUHLHUIIBI €0 MOCTPOEHUS.

Nnesa uenoctHOCTH. B COOTBETCTBUM C HEH Kype SBISIETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOM (DU3UKHU.

Uness renepanuzammu. B cooTBeTcTBUM ¢ HeW MaTepualnl Kypca (PU3UKH
00BbeIUHEH BOKPYT (pu3nueckux Teopuil. Beayumm B Kypce siBisieTcst GOpMHUpPOBaHUE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MaTE€pUH, BEIIECTBE U IOJIE.

WNnesa rymanurtapuszauuu. Peanmsanus uaen NIpeanosaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHMaa (PU3UYECKOM HAYKH, OCMBICIEHUE CBS3U Pa3BUTHUSA
(¢u3uKH ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Nnes npukiagnoi HanpaBiaeHHOCTU. Kypc ¢husuku npesanonaraeT 3HakKOMCTBO
C IIAPOKHM KPYIOM TE€XHHYECKHUX U TEXHOJOTMYECKUX IPUIIOKEHUN HU3YyYEHHBIX
TEOPUU U 3aKOHOB.

Nnesa oKoloOru3anvu peanM3yeTcs IOCPEACTBOM  BBEICHUSA  DJIEMEHTOB
COJIepKaHusl, MOCBSIMIEHHBIX 3KOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPHIE
CBSA3aHbl C PA3BUTUEM TEXHUKU W TEXHOJIOTMH, a Takke OOCYyXJAeHHs MpoodiieM

PalMOHAIBHOTO MPUPOAONOIb30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.



CTepKHEBBIMHU JJIEMEHTaMH Kypca (PU3MKH Ha ypOBHE CpPEIHEro oOIIero
oOpa3zoBaHus SIBISAIOTCS (u3Mdeckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKType MOCTpOCHHs (PU3MUECKON TeOopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJIE, TPAaHUIAX MPUMEHUMOCTU
TEOPUH, JUIsl ONTMCAHHUS €CTECTBEHHO-HAYYHBIX SIBJCHUI U MPOIECCOB).

CucTeMHO-JeSITeIbHOCTHBIN TOAX0A B Kypce (DM3HKH peaan3yercs Mpex.e
BCEro 3a CYET OpraHU3aluy SKCIIEPUMEHTAIILHON AesTeNbHOCTH oOyuatommuxcs. Jis
0a30BOT0 YpOBHSI Kypca (PU3MKH — 3TO HMCIHOJIb30BAHUE CHCTEMBI (HPOHTAIBHBIX
KpaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX PaOd0OT, KOTOPHIE B TPOrpAMME IO
¢uszuke oOBeAMHEHbI B OOLIMI CHUCOK YYEHHYECKUX MPAKTHUYECKHX padoT.
Brigenenue B ykazaHHOM MepeyHe JIabOpaTOPHBIX padOT, TPOBOJUMBIX JIsl KOHTPOJIA
U OLIEHKH, OCYLIECTBISETCS yYaCTHHUKaMU OOpa3oBaTENbHOrO Ipoliecca UCXOAS M3
OCOOCHHOCTE IUIaHMPOBAHMA M OCHalleHUd KaOuHera Qusuku. [lpu 3TOM
o0OecreynBaeTcsl OBJIAJIEHUE OOYyYalolMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHbBIE
U3MEPEHMsI, HUCCIIEOBaHUs 3aBUCUMOCTEH (PU3NYECKUMX BEIMYMH M IOCTAHOBKY
OMBITOB MO MPOBEPKE MPEMATI0KEHHBIX TUIIOTES.

Pemenue pac4€THBIX U KQUECTBEHHBIX 3a/1a4 € 3aJaHHON (PU3UUECKON MOJIENbBIO,
NO3BOJISIIOIIEE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO
pasziena Kypca, Tak U UHTErpupysl 3HaHUS U3 Pa3HbIX pa3nesioB. /(s KauecTBEHHBIX
3aa4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha OOBSICHEHHE MPOTEKAaHUS (PUINYECKUX
SIBJICHUW W TIPOILIECCOB B OKpYXKarolled Ku3HH, TpeOyromue BbIOOpa (puznueckoi
MOJIEJIU ISl CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu @I'OC COO k mMaTepuaibHO-TEXHUUECKOMY
oOecrieyeHn0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (PU3MKUM Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMS JOJDKEH H3ydaThCs B YCIOBHUSX IPEAMETHOTO
kabuHera (U3UKM WM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB
€CTECTBEHHO-HayyHOro mnukia. Hanmuuwe B kaOuHere ¢GU3MKH HEOOXOAMMOIO

71a060paTOPHOTO 00OPYIOBAHUS JIJIsl BHIOJHEHUS YKa3aHHBIX B TpOrpaMMe Mo pu3nkKe



YUEHUYECKUX TMPAKTUYECKMX pabOT U  JAEMOHCTPALMOHHOTO  000pYAOBaHUA
00s3aTENBHO.

JlemoHCTpanmoHHOE  00OpymoBaHue (HOPMHUPYETCS B  COOTBETCTBHH C
OPUHIIMIIOM  MHUHUMAJIBHOM  JTOCTAaTOYHOCTH W OOECHEYMBAET  IMOCTAaHOBKY
NEPEUUCIEHHBIX B MporpaMMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAMM ISt
WCCIICIOBAHMUSI ~ M3yYaeMbIX  SIBJICHHH W  MPOLECCOB, OSMIHUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OpyAOBaHUE [JI YYEHUUYECKHX MPAKTUYECKUX paldoT
dopMupyeTcs B BUI€ TEMaTUIECKUX KOMIUIEKTOB M 00€CTIEYMBAETCSI B pacuéTe OTHOTO
KOMIUIEKTa Ha JABYX oOydawmuxcs. Temarnyeckue KOMIUIEKTHI J1IaOOpaTOPHOIO
00Opy/MOBaHUsl JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUU
aHAJIOTOBBIX U LM(POBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIIbHBIX
CUCTEM B BHJIE€ IIUPPOBBIX J1a00paTOpuUil.

OCHOBHBIMM LEJIAMHU U3y4Y€HUsI PUUKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

dopmupoBaHUE HHTEPECA U CTPEMIIEHHS 00yUJaroIIUXCsl K HAYYHOMY U3yUYEHUIO
MPUPOJIbI, PA3BUTHE UX WHTEIIEKTYyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

Pa3Butne mnpencTraBieHU O HAyyHOM METOJ€ IMO3HAHUA U (OPMUpPOBAHHUE
MCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dopmupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3y4YCeHHS OCHOB
CTpOEHHS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dopmupoBaHUE YMEHUN OOBSACHATH SBICHUS C UCIOJIB30BaHUEM (DU3HUECKHUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

dopmupoBaHUE TMPEICTaBICHUA O poid (U3MKU A Pa3BUTHS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne STUX Lened o0ecrneynBaeTCsl pelIeHHeM CIEeIyIOIMMX 3a1ad B
mpoliecce u3yueHus Kypca (GU3MK1 Ha YPOBHE CPETHETO O0IIero o0pa30BaHuUs:

[IpuoOpereHue cucrteMbl 3HaHUN 00 OOMIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,

3aKOHAaX, TEOPHUSX, BKIIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOIMHAMUKY,



KBAaHTOBYIO (DM3HKY M SJIEMEHTHI aCTPO(PU3UKHY;

dopMupoBaHUE YMEHUN MPUMEHSTh TEOPETUYECKHUE 3HAHUS sl OOBICHEHUS
bu3NYeCKUX SBICHUHW B TPHUPOAEC W IS MPUHATHAS TPAKTUICCKUX PEIICHUA B
MOBCEAHEBHOM JKU3HU;

OcBoeHue crnoco0oB pelieHus pa3InvHbIX 3a7a4 C BHO 3aJaHHON (PU3NUECKOi
MOJICNTbIO, 3aj]ad, IMOAPa3yMEBAIONIUX CaMOCTOSTENBHOE CO37MaHue (HU3UIECKOM
MOJIeJIA, COOTBETCTBYIOIIEH YCIOBHSIM 3a]1a4H;

[Tormmanue GU3NYECKMX OCHOB W TPHWHIIUIOB JEHCTBHS TEXHUYCCKUX
YCTPOWCTB U TEXHOJOTUYECKHX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIONTYIO CPEIY;

OBnazieHMe METOJaMH CaMOCTOSTEIBLHOTO IUIAHUPOBAHUS UM TIPOBEIICHUS
(GU3UYECKUX IKCIIEPUMEHTOB, aHAIN3a U HHTEPIIPETAIIMN HHHOPMAIINH, OTIPEICTICHUS
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

Coznanve yclnoBUW MJisi pa3BUTHA YMEHHUH MPOEKTHO-UCCIIEIOBATEIBCKOH,
TBOPYECKOU EATEIIBHOCTH.

OO01ee yncI0 YacoB, peKOMEHI0BAHHBIX JIJIsl 3y4deHus pusuku — 136 gacos: B
10 xnacce — 68 vacoB (2 yaca B Hezel0), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme M0 (HU3MKE TMepeyYeHb Ja0OpaTOPHBIX W
NPAKTUYECKUX pabdOT SBISETCA PEKOMEJOBAaHHBIM, YUYUTEIh JIETTAE€T BBIOOP
MIPOBE/ICHHS JIAOOPATOPHBIX pabOT H ONBITOB ¢ YyYETOM WHIAWMBUIYATBHBIX
0COOEHHOCTEH 00yUaroImMXCs.

JIro0ast paboyast mporpamma J0JKHA MOJTHOCTBIO BKJIIOUATh B ¢€0s COAepKaHUE
JTAHHOM MPOTPaMMBI TI0 (PH3UKE.

B otnmenpHBIX cimydasx Kypc (UMK 0a30BOTO YPOBHS MOXKET HU3ydaTbCs B
00béme 204 yaca 3a nBa roga ooydenus (3 4 B Henento B 10 u 11 knaccax). B atom
clydae yBelnu4yuBaeTcsi He MeHee ueM 10 20 4 pe3epBHOE BpeMs, KOTOPOE
UCIIOJIB3YETCS YUUTETIEM JIJISl U3YUYEHUSI BOMPOCOB, TECHO CBSI3AHHBIX C BHIOPAHHBIM
npodriieM oOy4eHHS, U YBEIIMUUBAETCA yueOHass Harpy3ka, OTBOJIMMAsi Ha W3yYCHHE

MEXaHHUKH, MOJIEKYJIAPHOU (PU3UKU U SJCKTPOAMHAMUKH, 32 CUET pACIIMPEHUS YHCIia



7ab0paTOpHBIX pabOT HCCIAEAOBATEIBCKOTO XapakTepa W YPOKOB PEIICHHS
KAUE€CTBEHHBIX U PACUETHBIX 33/1a4.

Conep:xkanue o0ydyenusi B 10 kiacce.

Paznen 1. ®usuka u METOIBI HAYYHOTO TTO3HAHMSL.

®duznka — HayKka o npupojae. HayuHbie METOIBI TO3HAHUS OKPYKAIOIIET0 MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IPOLECCE IMO3HAHUS NMPUPOJBI. DKCIIEPUMEHT B
busuke.

MopnenupoBanue (pu3nyecKkux sBICHUN W mpoueccoB. HaydHble TMIOTE3BI.
du3znyeckre 3aKOHbl U TEOpUHU. ['paHULBI MPUMEHUMOCTH (PU3UUYECKUX 3AKOHOB.
IIprHLIMI COOTBETCTBUA.

Ponb u MecTo puznku B GOpMUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI MHPA,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

JlemoHCTpanum.

AHanoroBble U HUPPOBbIE UIMEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznen 2. MexaHuka.

Tema 1. Kunemaruka

Mexanndeckoe JBHKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeIHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHUE MAaTepUAJIbHOM TOYKM, MX IPOEKIMH HAa OCH CHUCTEMBI KOOPAMUHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOEe IBWkKeHHE. ['paduku
3aBUCHUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHSI, IIyTH U IIEPEMELLCHUS MAaTEPUATIbHON
TOYKH OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeiHoe nBrxeHue. JIBHKeHNE MAaTEPUAIIBHON TOYKHU MO OKPY>KHOCTH
C IIOCTOSIHHOW IO MOJIYJI0 CKOPOCTBIO. YTJIOBAas CKOPOCTb, JIMHEHWHAss CKOPOCTb.

[Tepron n yactoTta obpamenus. L{eHTpocTpeMuTebHOE YCKOPEHHUE.



TexHndeckrue yCTpOMCTBA W MNPAKTHYECKOE NPUMEHEHHE: CIHAOMETD,
JNBW)KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE MTEPEIaYH.

JlemoHcTpanum.

Mopenb cuctemMbl OTCUETA, WILIFOCTpPAUUs KUHEMATUYECKUX XapaKTEPUCTUK
JBH)KCHUSL.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONIH30BAHHEM MIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€E U B Pa3pEeKEHHOM IPOCTPAHCTBE.

Habnrogenue nABWXKEHHUsS Tella, OpOUIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPHA30HTANBHO.

N3mepenne yckopeHus cBOOOAHOIO NaICHHUS.

Hanpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

YyeHndyeckuit SKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

N3ydyeHne HEPaBHOMEPHOI'O JBUKEHUS C LEJIBIO OIPEIEIICHUST MIHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOLICHUST MEXIY MYTSIMH, IPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUU
C HA4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3ydenne nBuxKeHUs Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. JIunamuka.

I[Tpunuun  otHocutenbHOCTH  ['aymmnes.  IlepBeii  3akoH  HerotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoit 3akon HeroToHa aiis
MaTepUAILHOW TOYKH. Tpernit 3akoH Hbr0TOHA 111 MaTEpUAIIBHBIX TOYEK.

3akoH BcemupHoOro TsaroreHus. Cuna tspkectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckojibkeHusi, kaueHus1). Cuna tpenusa. Cyxoe

tpenue. Cuna TpEeHUs! CKOJNBXKEHUS U cuiia TpeHus nokos. Koadduiment tpenwus.



Cuita conpoOTUBIICHUSI IPU IBUKEHUHU TeJIa B )KUJIKOCTH WM rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llmeuo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJA.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHWE: NOAIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

JlemoHCTpanum.

SIBnenue nHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBust paBHOBecHs TBEPAOTo Tena. Buabl paBHOBECHS.

YyeHu4eckuil IKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE H
PE3MHOBOM 00pa3siie, OT uX JaedopManuu.

HccnenoBanue ycinoBAM paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3aKOHBI COXpaHEHHS B MEXAHHKE.

NmMnynbc MaTepralibHOM TOYKHM (T€Nla), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
Nmnynse cuiabl M U3MEHEHHE HMIYJbCAa Tejla. 3aKOH COXPAHECHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUHU

KUHETUYECKOU IHEPTUU.



[TorenuunanbHast sHeprus. [loTeHanpras sHeprust ynpyro 1eGopMupoBaHHON
npy>kuHsbl. [loTeHManbHas YHEPTUs Tejaa BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTeHuManbHBIC U HETIOTECHIMATBHBIE CUJIbl. CBSI3b pa0OTHI HETIOTEHITHATBHBIX
CUJI C H3MEHEHHUEM MEXAHWYECKON DSHEPTrUU CHUCTEMBI Te€J. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBAa M IPAKTHYECKOE IPUMEHEHUE: BOIOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

JlemoHcTpanum.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[Tepexon noTeHLMANbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Y4eHnueckui SKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI

N3yuyeHnue aOCOMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBA3U pabOThI CUIIbI C ©3MEHEHUEM MEXAHUUECKOW SHEPTUH Tela
Ha [IpUMeEpe PaCTIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MonekynspHas ¢pusuka u TepMOJIMHAMHUKA.

Tema 1. OCHOBBI MONIEKYISIPHO-KUHETUYECKON TEOPHH.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. JAuddysus. Xapakrep ABMKEHUS U
B3aUMO/JICMCTBUS YaCTHULl BelIECTBA. MoJenn CTpOECHUS Ta30B, )KUAKOCTEU U TBEPBIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojenei. Macca u pa3Mepsl
monekyn. KonnuectBo BemectBa. [locrosaHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ msMmepenue. lllkanma temmeparyp
[enbcus.

Mopens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON

TEOPHH HJICAUTHHOTO Ta3za. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHel



KMHETUYECKOW DJHEPruM TEIUIOBOTO JBWXKEHWs dactul rasza. lllkama temmepartyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akoH
JanpToHa. M30mponeccsl B HACAaIbHOM Ia3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBieHre U3OMPOIECCOB: U30TEPMaA, U30X0pa, 300apa.

TexHuyeckue yCTpOHWCTBA M NPAKTHUYECKOE NPUMEHEHHE: TEPMOMETD,
OGapomeTp.

JlemoHncTpauum.

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYILIECTBOBAHME MEXMOJIEKYJIIIPHOTO
B3aUMOJICCTBHUSI.

Monens, WuTroCTprUpyroLias IpUpoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OnbITE, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHMS MJACAIBHOIO rasa,
U30IPOLECCHI.

YyeHu4yeckuil HSKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI

Onpenenenne Maccbl BO3lyXa B KIIACCHOM KOMHATE€ HAa OCHOBE W3MEpPEHUU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEXAY NapaMeTpaMH COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. OCHOBBI TEPMOAMHAMUKH.

TepMmoanHnamuueckass cucrema. BHYTpeHHss SHEprus TEPMOIAMHAMUYECKOU
CUCTeMbI M crocoObl e€ u3meHeHus. KommuectBo Temnotel U pabota. BHyTpenHss
SHEPrUs OTHOATOMHOTO WAEATBHOIO ra3a. Busl Teruionepeaaun: TEMIONPOBOIHOCTD,
KOHBEKIIMS, U3Iy4eHHUE. Y IeNbHAs TEIJIOEMKOCTh BenlecTBa. KoJMuecTBO TEIUIOTHI

IIpH TEIIONEpeIaye.



[TonsiTue 06 anuabatHOM Tipouiecce. IlepBbIif 3aKOH TEPMOIUHAMHKH.
[IpumeHeHne NeEpBOro 3akoHa TEPMOJUMHAMHMKU K H3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmonHamuku. HeoOpaTuMocTs npoieccoB B IpUPO/IE.

TenoBeie MamvHbl. [IpuHnnIe! AeiicTBUS TEMIOBBIX MaluH. [IpeobpazoBanus
SHEPruM B TEIIOBBIX MammHax. Ko3duumeHT mone3Horo AeMCTBHsS TEMI0BOU
mamuHbl. [{ukn KapHo u ero kos¢d(uuueHT MoJie3HOro IEeUCTBUSA. DKOJIOTHYECKUE
MPOOJIEMBI TEIIIOHEPTETUKHU.

TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIBUTAaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

JlemoHcTpanum.

V3MeHeHne BHYTpEHHEH HHEpPruM Tejla IpPU COBEPLICHUU pPAOOTHI: BBUIET
IpoOKU 13 OYTHIIKHU IO/ AEUCTBUEM CKAaTOr0 BO3yXa, HarpeBaHUe 3pupa B TaTyHHOU
TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIMS).

M3MeHeHne BHYTpEHHEN sHepruu (TeMIieparypbl) Teja Mpu Terjionepeaaye.

OnpIT M0 a1abaTHOMY PAaCIIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUraTelNss BHYTPEHHETO CTOpaHUs, PEaKTUBHOIO
JBUTATEIIS.

Y4yeHnuecKkui HIKCIIEPUMEHT, JIa0OpaTOpHbIE PaOOTHI

N3Mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Arperatable cocTOsIHUAS BeniecTBa. Da3oBbIE NEPEXOIBI.

[TapooOpa3oBanue u KoHJeHcamus. Vcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTENbHAS BIIAKHOCTh BO3ayxa. HacelmeHHbld map. YaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KATIEHUS OT 1aBJICHHUS.

Teépnoe Teno. Kpucramnmuyeckue u amopdHbie Tema. AHU30TPOIHS CBOWCTB
kpuctauioB. JKunkue kpuctamwibl. CoBpemMeHHble Matepuanbl. I[liaBieHune wu
KpucTayui3anus. Y aenbHas TeroTa miasieHus. Cyonumarius.

YpaBHeHue TerIoBoro OanaHca.



TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJIyUEHUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
YHYCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

JlemoHCcTpanuu.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kurnienue rpy noHM>XKEHHOM JTaBJICHHH.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenne HarpeBaHus U MJIABJICHUS! KPUCTALTIMYECKOTO BEIlIECTBRA.

JleMOoHCTpanus KpUCTaIoB.

YyeHn4yeckuit SKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI

N3Mepenne OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Paznen 4. DnexkTpoauHaMuKa.

Tema 1. DnekTpocraruka.

DNeKTpU3anus Tei. DICKTPUUECKU 3apsia. JIBa BUIa 2IEKTPUUECKUX 3aPSIIO0B.
[TpoBOOHUKH, AUAIIEKTPUKH U TIOJIYITPOBOAHUKH. 3aKOH COXPAHEHHUS DIEKTPUUECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodyedHbId ANEKTPUUYECKUI 3apsil.
OnekTpuueckoe mnoJjie. Hanpssk€HHOCTh  3leKTpuueckoro  moiid.  IIpuHnwun
CYIEPIIO3ULINU FIEKTPUUECKUX MTOJIEN. JINHUM HATPSXKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

Pabota cun anextpocratnyeckoro mnoss. [loreniman. Pa3HocTh mOTeHIIMAIOB.
[IpOBOMHUKM W AUAPIEKTPUKU B 3JIEKTPOCTATUUECKOM ToJie. [ludnekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoémkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsyKEHHOTO KOHAEHCATOpA.

TexHH4ecKkrue yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETP, ODJIEKTPOCTaTHUeCKash 3aluTa, 3a3eMJIEHHE DIIEKTPONpPUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

JlemoHcTpanum.



Y CTpOUCTBO M MPUHLIAI JEUCTBUS DJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaTuIeCKas 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IUIACTHH,
PACCTOSTHUSI MEK]Ty HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

YyeHn4yeckuit SKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IToCTOSTHHBIN AIEKTpUUYECKUI TOK. TOKH B pa3nU4HbIX Cpeaax.

DNEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS BJIEKTPUYECKOTO TOKa.
UcTtounuku Toka. Cuna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICEHHE. Y IEIIBHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEIMHEHNUE IPOBOJHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH JDkoyms—Jlennma.  MomiHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIKYILAasi Cujla W BHYTPEHHEE CONPOTHBJIECHUWE MCTOYHHUKA TOKA.
3akon Oma JiJ1s1 MOJTHOM (3aMKHYTOM) a5iekTpudeckoi nenu. KopoTkoe 3aMmbIkaHue.

DJIEKTpOHHAs MPOBOJIUMOCTH TBEPABIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOAHUKH. CobOcTBenHas 151 MIPUMECHAs ITPOBOJIUMOCTD
MoJTynTpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoIHUKOBBIEC TTPHUOOPHI.

DJIEKTPUYECKHI TOK B pacTBopax MW  pacijaBax  3JIEKTPOJIUTOB.

DNEKTPOIIUTHYECKAS] TUCCOMALUS. DIIEKTPOIIH3.



OnexTpuyeckuid TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSITENIbHBIN pa3psil.
Mosnus. [1na3ma.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: aMIEPMETD,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKA, DJIEKTPOHArpeBaTeibHble IPUOOPHL,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP COIPOTUBIICHUS, BaKYyMHBIA AMOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN TUO/, TAIbBAHUKA.

JlemoHCTpanum.

W3mepeHne CHUITbl TOKA U HaIIPSKEHMUSL.

3aBUCHUMOCTb CONPOTHUBJICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUJIOLLAIN TTIONIEPEYHOI O CEYEHHs U MaTepuaa.

CMemaHHOe COeTMHEHNE TTPOBOTHUKOB.

[IpsMoe wm3MepeHne dIeKTpoABMXKYIEH cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOI'O 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

YyeHu4yeckuil HSKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI

N3ydenne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYILEH CHJIbl MCTOYHMKA TOKA U €r0 BHYTPEHHEIO
CONIPOTHUBJICHUS.

HaGmronenue amextpoiusza.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca (usuku 6a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C
Y4ETOM COAEP/KATEIbHBIX MEKIPEAMETHBIX CBSI3€d € KypcaMH MAaTE€MAaTHKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

MexnpenMeTHble TOHATHSA, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO

MMO3HAHUS: SBJICHHUE, HAYYHbIN (PakT, rumoTe3a, pu3ndeckasi BeIMYNHA, 3aKOH, TCOPHS,



HaOJI0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEh, U3BMEPECHHUE.

MaremaTuka: perieHde CUCTeMbl YpaBHEHUM, JIMHEHHas (yHKIUs, mapabdora,
runepOona, ux rpaduKd W CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIWH: CHHYC,
KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO, BEKTOPHI
U WX MPOEKIMUA HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonorus: mexaHnudeckoe ABMKEHHE B KHBOW mpupoze, auddysus, ocMoc,
TEIJI0O0OMEH JKHMBBIX OPraHU3MOB (BHJIBI TEIUIONEpEadyH, TEIJIOBOE PaBHOBECHE),
BJIEKTPUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

XUMHSL: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBBIC CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ta30B,
3JIEKTPUYECKUE CBOMCTBA METAJUIOB, SJICKTPOIUTAYECKAS JUCCOUMAIMS, TAJIbBAHUKA.

['eorpacdus: BIaXHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHosorus: npeoOpa3zoBaHKWe JBH)KCHUH C MCIOJB30BAHHEM MEXaHU3MOB,
YUET TPEHUS B TEXHUKE, MOIIIUITHUKH, UCITOJIb30BAHHUE 3aKOHA COXPAHEHUS UMITYJIbCA
B TEXHUKE (pakeTa, BOJOMET M IPYTUe), ABUTATEIh BHYTPEHHETO CTOPaHHMS, ITapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUU TOJy4YEHUS
COBPEMEHHBIX MAaTEpPUaAIOB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
AJICKTpOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE JJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, DJICKTPOHArpeBaTelIbHbIE MNPUOOPHI, AIEKTPOOCBETUTEIIbHBIC MPUOOPHI,
raJbBaHHKa.

Conep:xanue o0yuenusi B 11 kiacce.

Paznen 4. DnexTpoauHamMuka.

Tema 3. MarnuTtHoe nosie. J1eKTPOMarHuTHAsI HHAYKIHS.

ITocTossHHBIe MarHuThl. B3auMoaelicTBUE NOCTOSIHHBIX MarHUTOB. MaruuTHoe
nojsie. Bektop MarHuTHOM MHAYKIMU. [IpUHIUIT CyNEepro3ULIMM MAarHUTHBIX IOJIEH.
JluHum wmarHuTHOW uWHAYKUMH. KapTMHa JWMHWM MarHUTHOW WHIYKUWAH TIOJS
IMOCTOSIHHBIX MarHUTOB.

MarnuTtHOE€ noJie npoBOIHHUKA ¢ TOKOM. KapTuHa JIMHUM MHyKIIMM MAaTHATHOTO



MoJIsl JUIMHHOTO MPSIMOTO MPOBOJAHHMKA M 3aMKHYTOT'O KOJIBLIEBOIO IPOBOJI-HHUKA,
KaTylmku ¢ TokoM. OnbIT Opcreaa. BzanMoaeincTeue NnpoBOJHUKOB C TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJIb U HallpaBieHue. J[BI>KeHNE 3apsDKCHHONW YaCTULBI B
OJIHOPOJIHOM MarHuTHoM moiie. Pabota cuisl JlopeHua.

SIBeHre  DNEKTPOMAarHUTHOW MHAYKOMHU. [IOTOK Bekropa MarHuTHOM
UHAYKIUU. DIIEKTPOABUKYILAs CHIIA UHAYKIUHU. 3aKOH 3JIEKTPOMArHUTHON HHIYKIIUN
®dapaes.

BuxpeBoe »3iexkTpudeckoe Tosie. ONEKTPOJABIKYIIAs CUJa HWHIAYKUAUA B
IIPOBOJHUKE, JBIKYIIEMCS IOCTYNATENBHO B OAHOPOJIHOM MarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb.  SIBIEHME  CaMOMHAYKLIMH. OJIEKTPOABHXKYILAS  CUia
CaMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuuecKkue YyCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: TOCTOSHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI, SJIEKTPOABUTaTENb, YCKOPUTEIN IEMEHTAPHBIX YaCTHII,

VHAYKIIMOHHAS ME€Yb.

JlemoncTpauum.

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.
JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.
B3aumozencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.
SIBrIeHME SIIEKTPOMArHUTHON MHAYKLINH.

IIpaBuiio Jlenna.



3aBUCUMOCTh DJICKTPOABUKYIICH CUIbl MHAYKIUU OT CKOPOCTH H3MEHEHMUS
MarHuTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIWH.

YyeHn4yeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PabOTHI.

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUS MOCTOSTHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKLUH.

Pa3znen 5. Konebanus 1 BOJIHBI.

Tema 1. Mexanuueckue U 3JIEKTPOMarHUTHbIE KOJIEOaHUsI.

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUA.
l'apmonuueckue konebanus. Ilepumon, yactora, ammuryga u ¢aza kojeOaHUI.
[IpyXuHHBI MasgTHUK. MaremaTHU4eCKU MasATHUK. YPaBHEHUE TapMOHHUYECKHUX
kose6anuii. [IpeBparienune sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIC SJIEKTPOMATHUTHBIE KOJeOaHUA B
UJCAUTHPHOM KOJEOaTebHOM KOHType. AHAJIOrusg MEXIy MEXaHWYEeCKUMH U
ANIEKTPOMATrHUTHBIMU KoJsieOaHussMU. PopMyia ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUH
B UJICATbHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KosieOaHWAX. BbIHYyXICHHBIE MEXaHUYECKHE
KoJneOanus. PezoHanc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSI.

[lepemennbiii  TOk. CHHYCOMIAJIbHBIA TEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJTHO€ W JIEWCTBYIOIIEE 3HAYEHHWE CHWIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. IlpousBoncTBo, mepenada U MOTpPeOICHUE DICKTPUICCKOMN
DHEPruu. ODKOJIOTMYECKHE PUCKU IIPU NPOU3BOJCTBE 3SJIEKTpOdHepruu. Kymbrypa
HCTOJIb30BaHUs JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHn4eckrue YCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: 3SIICKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU JIEKTPOIIepe1ay.

JlemoHcTpanum.



HccnenoBanre mapaMeTpoB KoJieOATENbHOW CHUCTEMbl (MPYXUHHBIA WU
MaTEMaTUYECKUNA MASTHUK).

HaOmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onaunca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcnuuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA M HAIPSKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu mOCIEOOBATENBHOM COCIMHEHHHM PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TUHUY 3JEKTPONEPENAYH.

YyeHndyeckuit SKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

HccnenoBanre 3aBUCUMOCTU TEPUOJA MaNbIX KOJI€OaHUW Tpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnenoBanne nepeMEeHHOIO TOKAa B LEMH U3 MOCIEI0BATEIBHO COSAUHEHHBIX
KOHJEHCATOpAa, KATYIIKU U PE3UCTOPA.

Tema 2. MexaHUUY€CKHUE U AIIEKTPOMArHUTHBIE BOJIHBI.

Mexanuueckue BOJIHBI, ycioBUsi pacrnpocTpaHeHusa. Ilepuon. CkopocTh
pacnpocTpaHeHHsi W JJrHA BOJHBL [lomepeyHble W NOPOJOJIBHBIE  BOJHBI.
Nutepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUSI HU3JYYEHHUS JICKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusi BektopoB E, B, v B snekrpomaruutHoil BoiHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MpeoMJICHUE, ToJsipu3anus, Audpakius,
untepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JI€KTPOMArHUTHBIX BOJH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

HpI/IHHI/IHBI paaroCBA3N U TCIICBUICHMA. PaI[I/IOJ'IOKaHI/IH.



DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJbTPa3ByKOBAas [IWAarHOCTMKAa B TEXHUKE M MEAMIMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

JlemoHCcTpanuu.

OObpazoBaHue 1 pacIpoCTpaHEHHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nntepdepeHnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBA3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYOM U 4aCTOTOM
KOJIeOaHUi.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE,
noJisipu3anus, IMPpaxkuus, THTepPepeHIns.

Tema 3. OnTuka.

['eomeTpuueckas ontuka. [IpsmonMHENHOE pacnpocTpaHEHHWE CBETa B
oHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue m3zoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MpEIOMIICHHs cBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomienus. IlonmHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHBI yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucniepcust cBera. CioXHBIN cocTaB 0eoro cBerta. LIBer.

Cobuparoniyie 1 paccenBaroliye JuH3bl. ToHKas JruH3a. DOKYCHOE PacCTOsIHUE
M ONTHYECKas cuia TOHKOW nuH3bL. [locTpoeHne m3o0paxeHUil B COOMPAIONINX H
pacceuBarommx JiMH3aX. DopMysia TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBas ontuka. Uatepdepeniins cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS



HAOIIO/IEHUS MAKCUMYMOB 1 MUHHUMYMOB B MHTEP(HEPEHLIMOHHONW KapTHUHE OT JIBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpakuus ceeta. JudpakimonHas pemeérka. Y cioBUe HAOIIOACHUS TJIaBHBIX
MaKCUMYMOB TMpU TMaJ€HUM MOHOXPOMATHYECKOTrO CBeTa Ha JTU(PAKIHMOHHYIO
PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE. OYKH, JyIa,
¢doToamnmapat, IPOCKUMOHHBIA annapar, MUKPOCKOII, TEIECKOIN, BOJOKOHHAS ONTHKA,
I pakMOHHAs PEMIETKA, MOJISIPOU/I.

JlemoHCTpanum.

[IpsAMOMMHENHOE pAaCHpPOCTPAHEHHE, OTPAKEHHE U IMPEIOMIICHUE CBETA.
OnTrueckue npuoOopsI.

IlonHoe BHyTpeHHEEe OTpakeHue. Monenb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKora, TeJIecKona.

Ha0mronenune natepdepeHinm ceera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[lonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKH.

HabGnronenue nonsipu3anuu cBeTa.

YyeHndeckuil SKCIIEpUMEHT, J1a0OpaTOpHbIE PAOOTHI

M3mepeHne rnokasaress npeoMIIeHNs CTEKIA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI crielIMaIbHON TEOPUU OTHOCUTEIIBHOCTH.

I'paHuLbl IPUMEHUMOCTH KJIACCUYECKON MexaHUKHU. [locTyiarsl crienuanbHON

TCOPUN OTHOCHUTCIIbHOCTU: HMHBAPUAHTHOCTbL MOAYJIsI CKOPOCTH CBETA B BAKYYMC,



MPUHILNI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHUE
JUTHBI.

DHeprus U UMIYJIbC PEATUBUCTCKON YaCTHUIIBI.

CBsI3b Macchl C DHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTUIIbl. JHEPIrus
MTOKOSI.

Paznen 7. KBantoBas ¢usuka.

Tema 1. DneMeHTHI KBAHTOBOM ONTHUKHU

®otonsl. Popmyna Ilnanka cBg3u 3Hepruun (HOTOHA € €ro YaCTOTONU. DHEPrus u
UMITYJIbC (POTOHA.

OtkpoiTe u uccienoanue ¢oroddpdexra. Onbitel A.I'. CtoneToBa. 3aKOHbI
dotordpdexra. YpaBuenue OitHmrerHa mnsa Qororddexra. «KpacHas rpaHuiia»
dboToaddexra.

Jasnenue ceera. OnwiTel I1.H. JIeOenena.

XUMHUYECKOE EHCTBUE CBETA.

TexHuyeckue YyCTpOHCTBA M MPAKTUYECKOE MpPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

JlemoHCTpanuu.

®oTo3(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. CtpoeHue aroma.

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIIL.
[1nanerapnas moxens atoma. Iloctynatel bopa. U3nydenue u nornomienue GoToOHOB
MIpU MEPEXO0/I€ aTOMa C OJTHOIO YPOBHSI SHEPTUH Ha JIpyroi. Buasl cnektpoB. CrexTp
YPOBHEM SHEPrUU aToMa BOJ0POaa.

BosnnHoBble cBolicTBa yactuil. Bosmbl ae bpois. KopnyckyisspHO-BOIHOBOM



JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHn4eckre yCTporuCTBa U MPAKTUYECKOE MPUMEHECHUE: CIIEKTPAILHBIN AHAJIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

JlemoHCcTpanuu.

Mopnens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

YyeHn4yeckuil SKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI.

HaOmronenue nuHe4aToro crekTpa.

Tema 3. ATomMHOE 41pO.

OKCIIEpUMEHTBI, JIOKa3bIBAIOLIUE CIOKHOCTh CTpOoeHUs siapa. OTKpbITHE
panuoakTuBHOCTU. OmnbIThl Pe3epdopaa mo omnpenesieHnio coctaBa pajrloaKTUBHOTO
usnydenus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTuBHOCTU
HA JKUBBIC OPTaHNU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sjapa. M30Torsl.

Anbda-pacnaa. DJIEKTPOHHBIH M MO3UTPOHHBIM Oera-pacnag. [amma-
U3JlydyeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES s1ep.

Snepuwiii peaktop. TepmosaepHbii cuHTE3. IlpobieMbl W TEPCHEKTHUBHI
SIIEPHOM SHEPrETUKU. DKOJIOTMYECKUE ACTIEKTHI SIACPHON SHEPIETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonpl HAOIIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHpamMeHTalbHbIe B3auMOIeHCcTBUS. EAMHCTBO (hr3nuecKoi KapTHHBI MUpa.

TexHHUYecKue yCTpPOMCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, Kamepa



Bunscona, simepHblil peakTop, aToMHasi 6omM0a.

JlemoHCcTpanuu.

CuéTurK MOHU3UPYIOIIUX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DneMeHThI aCTPOHOMUH U aCTPOPUZHUKH.

Otanbl pa3BUTHUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3nnoro Heba. Co3Besnusi, SpKUE 3BE3/bI, IUIAHETHI, UX BHIMMOE
JBH)KCHUE.

CosiHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. McTouHuk 3Heprun CoJiHIa v 3BE€31. 3BE3/bI,
UX OCHOBHBIC XapaKTEPUCTUKH. [[narpamMmma «CHEKTpaJbHBIA KJIACC — CBETUMOCTHY.
3BE31bI TJIABHOW IMOCJIENIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» A
3BE3]] TJIABHOW MOCJEeA0BaTENbHOCTU. BHyTpeHHee cTtpoeHue 3BE34. COBpeMEHHBIE
MPEJICTABICHUS O TPOUCXOXKACHUHU U 3BOIOLMHN COTHIA U 3BE3/1. DTalbl AKU3HU 3BE3I.

Mineunbiii [Iyte — Hama I'amaktuka. Ilonoxkenue u aBuxenue CoiHIA B
lNanaktuke. Tunsl ramaktuk. Pagumoranaktuku m kBazapbl. YUEpHBIE IBIPHI B siApax
rajaKkTUK.

Bcenennas. Pacumpenne Bceenennoii. 3akon Xa606ma. Pa3Oeranue ramakTuk.
Teopus bonbioro B3peiBa. PeMKTOBOE M31ydYeHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Vuennueckue HaOIIOICHUS.

HabnroneHus: HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHMEM KOMITBIOTEPHBIX
MIPWIOKEHUN JIJIi ONPECIICHUsS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c0O3Be3ausd CEeBEPHOTO MOJIyIIAPHUS U IPKUE 3BE3BI.

Habnronenus B teneckon JlyHsl, minanet, Maeunoro Ilyru.



Obo61maroiee TOBTOPEHHUE.

Ponb pusuku 1 acTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTHYECKON, COLIMATBHOM
1 3THYECKON chepax MesITeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PH3UKH M aCTPOHOMUU B
COBPEMCHHOM HAyYHOU KapTHHE MHUpPA, poJib (PU3NYECKON Teopuu B (hOPMUPOBAHUU
IpeACTaBIeHUN 0 (PU3NUeCcKOl KapTUHE MUpa, MECTO (PU3NYECKOM KapTHHBI MUpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku 06azoBoro ypoBHsS B 11 kiacce ocymiecTBisieTcs
C YYETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHM MATEMATHUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

MexnpenMeTHble TOHSTHS, CBSI3AHHBIE C HW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (DakT, runoresa, pusnyeckas BeIMINHA, 3aKOH, TEOPHUS,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICJIMPOBAaHUE, MOJIEITh, U3MEPEHUE.

MaremaTuka: penieHue CUCTeMbl YpaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPhl M WX MPOEKIUH HA OCH KOOPJUHAT, CJIOKEHUE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTapHbIX  (QYHKIWNA, TMPU3HAKK TOJ00MS TPEYroJIbHUKOB, OIPEIACICHNE
TUTOIIAAM TUIOCKUX (UTYp U 00BEMA Tel.

buonorusi: snexkTpuueckue SBJICHUS B JKUBOM TMpHUpoJe, KojaeOaTeabHbIE
JIBUKCHUSI B JKMBOW IMPUPOIE, ONTUYECKUE SIBJICHHUS B KWBOM NPHUPOJE, ACUCTBUE
paaualuy Ha )KUBbIE OpTraHU3MBI.

XUMHUSI: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAs] CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHMS KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAJIH3.

['eorpadusi: MarHuTHBIC MOJIIOCA 3EMIIH, 3aJIE)KU MAarHUTHBIX Py, GOTOChEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHUN.

TexHoynorusi: JHUHUM DJIEKTPONEPenad, TEHEepaTop NEPEMEHHOrO0 TOKa,
AJIEKTPOJIBUTaTENIb, WHAYKIMOHHAS II€Yb, pajaap, paJuONpUEMHUK, TEJIEBU30D,

antenHa, tenedon, CBU-meub, MPOEKUMOHHBIA ammapaT, BOJIOKOHHAsl OITHKA,



COJIHEUHas OaTapes.

[InanupyemMble pe3ysibTaThl OCBOEHUSI MpOrpaMMbl O (U3MKE HAa YPOBHE
cpeaHero o0mero oopa3oBaHusl.

OcBoenue yueOHOro mnpenmera «Pu3nukay Ha YpPOBHE CpPEIHEro OoOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CIICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI yueOHOro npeamera «Duszmka» TOIHKHBI
OTpaXaTh TOTOBHOCTb U  CIOCOOHOCTh OOY4YalOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO O0IIECTBA, PACIIUPEHUE )KU3HEHHOTO OIbITa
U ONbITa JEATEIbHOCTH B TMPOILECCE pPEaIu3alii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpak1aHCKOTO BOCITUTAHUS:

c(hOPMHUPOBAHHOCThH TPAKIAHCKON MO3HUIIMN 00YyYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEYECKUX  TyMAaHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTh B HMHTEpPECax Tpa)JaaHCKOTrO
o0l11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHE B3aMMOJICHCTBOBAThH C COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHUCKOMN TPaKIaHCKON MACHTUYHOCTH, TIAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYyJAapCTBEHHBIM CHMBOJIaM, JOCTHUKEHUSAM
POCCHICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHNS;

CIIOCOOHOCTh OIIEHMBATh CHUTYyaIlMlI0 U TPUHHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NEATEeIIbHOCTU YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

4) 5CTETUYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAsl ACTETUKY HAyYHOTO TBOPYECTBA,
MPUCYILIEro (PU3NYECKOI HAyKE;

5) Tpy10BOTO BOCITUTAHUS:

HHTEpeC K pa3IuyHbIM chepaM IpodecCruOHaTbHON ACATEILHOCTH, B TOM YUCIIE
CBA3aHHBIM C (PU3UKOMN U TEXHUKOW, YMEHHE COBEPILIATh OCO3ZHAHHBIN BBIOOD Oy Ty1Iei
npodeCCUM U pean30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHUIO W CaMOOOPAa30BaHHMIO B 00JIACTH
(GHU3UKN HA IPOTSHKEHUN BCECH KU3HH,

6) SKOJIOTHYECKOrO BOCITUTAHHS:

c(hOpMUPOBAHHOCTh JIKOJOTUUECKON KYJIbTYpPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa IKOJOTHICCKUX TIPOoOIeM;

IUIAHUPOBAHHUE M OCYILIECTBJIICHHUE NECUCTBUM B OKPY’KAIOIIEH CpEJE HAa OCHOBE
3HAHMS LEJIeW YCTOMYMBOrO pa3BUTHS YEJIIOBEUYECTBA;

PacmupeHnue onpiTa IeSITEIbHOCTH YKOJIOTUYECKOW HAITPaBJICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HaHUH 110 (HU3HUKE;

7) ICHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HAHHUE [IEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH B MpoIEcce
n3ydeHus: GU3NKU OCYIIECTBIISITh MPOCKTHYIO M MCCIIEAOBATENBCKYIO JEATEILHOCTD
WHJVMBUAYAJIbHO U B TPyMIIE.

B npouecce NOCTUIKCHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IMPOI'PAMMBI 110



¢uszuke AN ypoBHSA CpeAHEro o0mero o0pa3oBaHHA Yy  OOyYaromIMXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, pearnoaaraomum
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHMsl, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOILIMOHAIBLHOE
COCTOSIHME, BUJICTh HAIpPAaBIICHUS Pa3BUTUS COOCTBEHHOW 3MOLMOHAIBHOU Chephl,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKJIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh  aJalTHpPOBATHCI K
HYMOIIMOHAITBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAallMHU, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTHKEHMIO LIeNId U
yCcrexy, ONTHUMH3M, WHHUIMATHBHOCTh, YMEHHUE JIEHCTBOBAaTh, HCXOAS W3 CBOUX
BO3MOKHOCTECH;

HMIATHH, BKIIIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
APYTUX, YUUTHIBATh €T0 MPHU OCYIIECTBICHUU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C
APYTUMHU JHOABMHU, 3a00TUTHCS, TPOSBIISATH HHTEPEC U pa3peiiaTbh KOHPIUKTHI.

MetanpeameTHble pe3yJbTaTbl OCBOCHUS MPOTrpamMMbl CPEIHEro OOIIEero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBnazieHue YHUBEPCAIbHBIMU IT03HABATEIbHBIMU JEHCTBUSIMHU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITENILHO  (OPMYIUPOBATH M aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENETATh IETU JeATEIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JTOCTUKECHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMbIX (PU3NUECKHUX
SBIICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHUS TPOOJIEMBbI ¢ yUETOM aHaau3a HMEIONUXCS



MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TOCTIEACTBUN ACSITENbHOCTH;

KOOPJAMHHUPOBATH U BBIIIOJIHATH pabOTy B YCIOBUAX PEaIbHOTO, BAPTYAJIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

2) 6a30BbIE UCCIIEOBATEIBCKUE ACUCTBUS:

BJIQ/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH MOHATUSIMH ¥ METOJaMU
(u3HUECKON HAayKU;

BJIa/IETh HABBIKAMU YUEOHO-UCCIIEOBATEILCKON U MPOEKTHOM JESATEIBHOCTH B
o0nacTu (U3UKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOUCKY
METOJIOB pelIeHUs 3a1ad (PU3NYECKOrOo COAEPKAHUSA, MPUMEHEHHMIO pa3IUYHbIX
METOJI0B ITO3HAHUS;

BJIQIeTh BHUAAMU JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTalnn, IPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3JINYHBIX YUCOHBIX CUTYAIUX,
B TOM YHCJI€ IPH CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3W U aKTyaJU3UpoOBaTh 3ajady,
BBIJIBUTaTh TUINIOTE3Y €€ pElIeHUs, HaXOAUTh apTyMEHThI JUIsl JOKa3aTelbCTBA CBOMX
YTBEPKICHHM, 3a1aBaTh TapaMeTPbl M KPUTEPUH PEIICHNUS;

aHaJIM3UPOBATh [TOJIYYEHHBIE B XO/I€ PELICHUS 33Ja4l Pe3yJIbTaThl, KPUTUUECKU
OILICHMBAThH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh M (opMyIHpoBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
JesITeIbBHOCTH, B TOM YHCJIe IPU U3YYEHUH (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B TMPAKTUYECKYIO 00JacCTh
KHU3HEACSITEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BbBIIBUI'aTb HOBBIC UJICH, IPCAJIAraThb OPUTMHAJIBHBIC ITOJAXO/Abl 1 PCIICHH A,



CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) paboTa ¢ uHhOpMaIUECH:

BJIa/IETh HaBBIKAMHU MOJy4deHHs HHpopManuu (HU3HUECKOTO COAEpKaHUS M3
UCTOYHUKOB pA3HbIX THUIIOB, CaMOCTOSITENIBHO OCYILECTBIATh IIOMCK, aHalu3,
CUCTEMATHU3alMI0 M HHTEpHIpEeTali0 MHPOPMALUU Ppa3IUYHbIX BHJIOB U (HopM
MIPEACTABJICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BAaTh  CpencTBa  HMHDOPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX
TEXHOJOTH B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPTaHH3AI[MOHHBIX
3aja4 ¢ cOOJ0JICHUEM TPEOOBaHUI PrOHOMHUKH, TEXHUKU O€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPAaBOBBIX M OJTHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOI
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PUZNYECKOTO COJIEPKAHUA B PA3IMYHbIX (hopMaTax ¢ y4éToM
Ha3HauyeHHUs] MHGOPMAIIMU U LIEJIEBOM ayJUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (Hopmy
NPEICTaBICHUS U BU3YyaTIH3aI1H.

OBraneHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMU:

1) obienue:

OCYIIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYallui U CMATYATh KOH(IUKTHL;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas IeATEIbHOCTb:

NOHMMATh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHANBUAYATbHON
paboThI;

BbIOMpaTh TEMAaTUKYy U METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIMX
MHTEPECOB, U BOBMOXKHOCTEH Ka)/I0T0 YjeHa KOJIIICKTHBA,;

OPUHUMATh  IIEIM  COBMECTHOM  JIeATENbHOCTH, OpraHU30BBIBaTh U

KOOPJIMHUPOBATh JEUCTBUS MO €€ [OCTHKEHUIO: COCTAaBIATh IUIAH JCHUCTBHM,



pacupenensiaTb poid € YYETOM MHEHUM YYACTHHKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa M KaXKI0I0 YYAaCTHUKA KOMaH/bl B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJIEH C IO3UIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B  PA3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

OBnazieHNe YHUBEPCATbHBIMU PETYJIATUBHBIMU JIUCTBUSIMMU:

1) camoopranu3zanusi:

CaMOCTOATENIBHO OCYILECTBIISATh O3HABATEIBHYIO JESITEIBHOCTh B 00JIACTH
(U3MKM W aCTPOHOMHHM, BBISIBISITH IPOOJIEMBI, CTaBUTb U  (OPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOATENILHO COCTABJIATH IIJ1aH PEIICHHs PACUETHBIX M KAUECTBEHHBIX 33]1a4,
IUITaH BBIMOJIHEHUS NPAKTHUYECKONM padoThl € Yy4ETOM MMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAHHBIM  BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO U TIPOSIBJICHUIO IPYIUIIUU B 0071aCTH (HUBUKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJI€Th HABBIKAMHU [MO3HABATENBHON peIIEKCUN KaK OCO3HAHUS COBEPIIAEMbBIX

JNEVUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;



UCIIONIb30BaTh MPUEMBI pPeQIIEKCUH ISl OLIEHKH CUTYallMH, BHIOOpa BEPHOTO
pelieHus;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELIEHUS TI0 UX CHIXKEHUIO;

[IPUHAMAaTh MOTHBBI M AapryMEHTbl JPYTUX IIPU aHajIu3€ pe3yJIbTaTOB
NEATEIIBHOCTH.

3) npuHsATHE CEOS U IPYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHTBhl JPYTruX TMIPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY.

[IpeameTHBIE pE3yNbTATBl OCBOECHMS MporpaMmbel mo ¢usuke. B mporecce
U3y4eHus Kypca Kypca ¢usuku 0OazoBoro ypoBHs B 10 kiacce oOydaromuiics
HAy4UTCH:

JEMOHCTPUPOBATh HA MPUMEpPAX poJib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYCHHBIX (PU3NYECKUX MOJIETIeH:
MaTepuaibHas TOYKa, MHEpLUalIbHAs cucTeMa OTcuéra, adCOJIIOTHO TBEPIOE TEJO,
WJICUTbHBIN Ta3, MOJIEIA CTPOCHUSI Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHUE SBJICHUS (IIPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSPHO-KUHETUYECKON TEOpUU CTPOEHHUS BEIIeCTBa U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBH)KECHHE,
CBOOOJHOE MaJICHHE TeJl, ABUKEHUE MO0 OKPYKHOCTH, UHEPLUS, B3aUMOICUCTBUE TEJl,
b dy3us, OpoyHOBCKOE IBMKCHHE, CTPOSHUE KUIAKOCTEH U TBEPIBIX TEJ, U3MEHECHHE
o0bEMa TeNl NMpu HarpeBaHuu (OXJAXKICHHM), TEIUIOBOE pPaBHOBECHE, HCIApEHHUE,
KOHJICHCAIUs, IUIABJICHHE, KPUCTAJUIM3ALMSA, KHUIEHHWE, BIIAJKHOCTh BO31yXa,

IMOBBLIIICHUC NABJICHHUA I'a3ad IIPpU €ro HaArpCBaHvM B 3aKPBITOM COCYIC, CBA3b MCIKAY



rapamMeTpaMy COCTOSIHHS Ta3a B M30IpOoLEccax, JICKTPU3ALHUS TEJ, B3aUMOJCHCTBUEC
3apsAJI0B;

OMHCHIBATh MEXAHUYECKOE JBIDKEHUE, HCIOIB3Yys (U3HUECKHE BEIINYUHBI:
KOOpJIMHATA, IYTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUila, UMITYJIbC
Tena, KUHETHUYECKas JHEPrusi, MOTCHIMaJbHAs SHEPrus, MEXaHWYecKas padoTa,
MEeXaHUYEeCKasi MOIIHOCTD; TIPH OTIMCAHUH MTPABUILHO TPAKTOBATH (PU3HUECKHUI CMBICIT
UCIIOJIb3YEMBIX BEJIWYMH, WX OOO3HAYCHUS M CIWHHUIBI, HAXOJIUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMHU BEITUUYNHAMU;

ONUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHUS,
UCIIONB3YsSd (U3WYECKUE BEJIMYMHBI: JIaBJICHUE Tas3a, TeMIleparypa, CpeaHss
KUHETUYECKAsA JHEPrusl XaOTUYECKOTO JABMXKEHUS MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS DSHeprus, pabora rasa,
KO2(PHUIIMEHT MOJIE3HOTO ACHCTBUS TEINIOBOTO JIBUTATEIIS; IIPU OITMCAHUH IMPABUIHLHO
TpakToBaTh (U3UMYECKUM CMBICI MCIHOJB3YEMbIX BEIMYMH, HUX OOO3HAYCHUS U
€IUHUIIBI, HAXOJIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3UYSCKYIO BEIUYUHY C
IPYTUMU BEJTUYUHAM;

OIMCHIBATh U3YUYECHHBIC AJICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECCKHUE
SBJICHUS (TIPOILIECCHI), MCIONB3Ysl (DU3UUYCCKHE BEIMYMHBI: JJICKTPUUSCKUN 3aps,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD OJIA, ITIOTEHIHUAT, PA3HOCTh IMOTEHIIUAJIOB; IIPU
OTIMCAaHUM TIPABUJIBHO TPAKTOBATh (PU3MYECCKUM CMBICI UCIIOIb3YEMBIX BEIMYMH, UX
0003HAYEHUS U €UHULIBI; YKA3bIBATh (DOPMYJIbI, CBSA3bIBAIOIINE TaHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMH BEIIMUYMHAMU;

aHANMM3UPOBaTh (PU3MUECKUE TPOIECCHl M SIBJICHUS, UCIOJIBb3Ysl (U3MUECKHE
3aKOHBI Y MPUHUMIBL: 3aKOH BceMupHoro tsarotrenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, IIPUHIHAII
CYIEPNO3ULIMM CUJI, TNPUHLMUII PABHOIPABUS HWHEPLUUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b

CpenHell KHMHETUYECKOM HSHEPruM TEIUIOBOTO JBHMKEHHS MOJIEKYJT C aOCOIIOTHOU



TEeMIIEPaTypoH, MEPBBIA 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUS AJIEKTPUIECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM paszyinyaTh CIOBECHYIO0 (POPMYIUPOBKY 3aKOHA, €T0
MaTeMaTUYeCKOe BEIPAKCHHUE U YCIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHIIMIIBI ICUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS UX O€30MaCHOTO HCIOJIb30BaHUSI B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBAaHUIO0 (U3HUYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOJIh30BAHUEM TPSMBIX, W KOCBEHHBIX HW3MEPECHHH, IMPU OTOM
dbopmynupoBaTh MpodemMy/3aiady ¥ TUNOTE3y Y4EeOHOro 3KCIEepUMEHTa, cOOUpaTh
YCTAaHOBKY W3 MPEJJIO)KEHHOTO 000pYyI0BaHUsI, TPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL

OCYUIIECTBJISTh MPSAMbIE U KOCBEHHBIE M3MEPECHUS] (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHMS] W HCMOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXAY  (U3HMUECKUMHU  BEJIMYMHAMU  C
WCITOJIb30BaHUEM TIPSIMBIX HM3MEPEHHUH, TMPH OSTOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKCHpOBaTh Pe3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEITUYUH B BUJE
TaOJUIl U TPaPUKOB, JAENIaTh BHIBOBI IO pPe3yJIbTaTaM UCCIICAOBAHMS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU HUCCIEIOBAHUNM B
paMKax y4eOHOro DKCINEpPUMEHTa, Yy4eOHO-HCCIICIOBATEIbCKON W TMPOEKTHOM
JCSTENIBHOCTH C WCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemath pacu€THBIC 33]]a4H C SBHO 33JJaHHON (PU3UUECKON MOJIEIBIO, UCTIONB3YS
¢usnyeckre 3aKOHBI W MPUHITUIIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladll BHIOMPATH
(bU3HUECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIIMYUHBI U (hOPMYJIIbI, HEOOXOIUMbIE
st e€ perieHus, MPOBOAUTh Pacy€Thl M OICHUBATH PEATbHOCTH MOJYYCHHOTO
3HAYCHUS (PU3NUECKON BETUIMHBL,

pemaTrtb KAa4CCTBCHHLIC 3a/la4M: BbICTPAUBATDL JIOTUYCCKU HCHIPOTHUBOPCUYUBYIO



LETIOYKY PACCYKJICHUM C UCIIOJIb30BAHUEM M3YUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEMN U
bu3NUecKuX SIBICHUI;

WCITOJIB30BATh MPU PEIICHUHN YYEOHBIX 3a7a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHHUS, WHTEPHPETALUU W MPEIACTABICHUS
y4eOHOM ¥ Hay4YHO-MOMYJAPHOM HHQPOpMALMU, TOJYYEHHOM U3 Pa3IUYHbIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATh IMOTydaeMyto HH(POpMaIInio;

MPUBOIUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 0OBSICHEHHE MPOIECCOB OKPY>KAIOIIETr0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHi;

HCITI0JIb30BaTh TEOPETUUECKUE 3HAHUSA N0 (PU3UKE B MMOBCEIHEBHOM KU3HU IS
oOecrieueHns 0€30MaCHOCTH NpPU OOpalIeHUHu C MNpUOOpaMHU U TEXHUYECKUMH
YCTPONCTBAMHM, JUIsl COXPAHEHHs 370POBbS U COOJIOJIEHUS HOPM 3KOJOTHMYECKOTrO
IIOBEJICHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B Tpynmne C BBIIOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAaHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBLHO PACHPENCNsITh OO0S3aHHOCTH U
TJTAHUPOBATH JIEITEILHOCTh B HECTAHAAPTHBIX CUTYalMIX, OLICHUBATH BKJIAJl KAXKI0TO
U3 YYACTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOITIEMBI.

[IpeameTHBIE pPE3yNbTaTHl OCBOCHMS MporpaMmbl mo ¢usuke. B mporecce
M3ydeHHs Kypca Kypca ¢usuku 06a3zoBoro ypoBHsS B 11 kjacce oOyuaromiuiics
HAYy4UTCS:

JIEMOHCTPUPOBATh Ha TIpUMEpax poyib U MecTo (U3UKH B (POpMHUpPOBAHUU
COBPEMEHHOW Hay4YHOM KapTUHbl MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOW MAEATENBHOCTU JIOAECH, LEIOCTHOCTh U E€IMHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUYATHIBATh TPAHMIBI TPUMEHEHUS M3YYCHHBIX (PU3UUYECKHX MOJEIEeH:
TOYEYHBIN JJICKTPUUYECKUAN 3apsiji, JIyd CBETA, TOUCUHBIM MCTOYHUK CBETA, SIACpPHas
MOJIEJIb aTOMa, HYKJIOHHAs1 MOJIE b aTOMHOTO si/ipa IPH pelieHu GU3NIECKUX 3a/1a4;

pacno3HaBaTh (pu3MYecKue SBICHUS (IIPOIECCH) M OOBSICHATH WX HA OCHOBE



3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (PU3HUKU: SJIEKTPUUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOC JCHCTBUS TOKa, B3aMMOJICHCTBHC
MarHuTOB, JIEKTPOMArHUTHAS MHAYKITUS, TEMCTBUE MArHUTHOTO MOJIS HA TIPOBOTHUK
C TOKOM W JBWDKYUIMHCS 3apsj, DJICKTPOMAarHUTHBIC KOJICOaHWS ¥ BOJIHEI,
PSIMOJIMHEHHOE pacnpocTpaHCHHUE CBeTa, OTpaXkeHue, IIPEIIOMJICHHE,
unTepdepentusa, audpakuus W OOJSApU3AIMS  CBETa, JUCHEPCHS  CBETA,
doToanekTpuueckuii 3¢dext (hororddekr), cBeTOBOEC AaBiIEHHE, BO3HUKHOBEHHE
JUHEHYATOrO0 CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs W  HCKYCCTBEHHAs
PaIOaKTUBHOCTD;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BelIECTBA (IEKTPUUECKHE, MArHUTHEHIE,
ONTHYECKHE, JIEKTPUICCKYIO MPOBOIUMOCTD PA3TUIHBIX CPE/T) U DJICKTPOMArHUTHBIC
saBJIeHUS (ITPOLIECCHI), UCTIOJIBb3YsT (DU3UYECKUE BETMUUHBI: SJIEKTPUICSCKUN 3apsil, Cujia
TOKa, DJIEKTPUYECKOE HANpPsDKEHHE, JJICKTPUUYECKOEe COMPOTUBICHUE, Pa3HOCTh
MMOTEHITUANIOB, JIEKTPOABMKYIIAS CHJIa, padoTa TOKa, MHAYKIIMS MarHATHOTO ITOJIS,
cuna Amrnepa, cuiia JIopeHiia, HHIYKTUBHOCTD KaTYIIKU, YHEPTUSI dJICKTPUUECKOTO H
MarHUTHOTO TTOJICH, IEPUO] U YacTOTa KoJeOaHuil B Koe0aTeIbHOM KOHTYPE, 3apsi
U CUJIa TOKa B MPOIIECCE TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KOJIeOaHUU, (POKYyCHOE
pacCTOSIHME W OINTHYECKas CHJIa JIMH3bI, MPHU OINHWCAHWUU IPABUIBHO TPaKTOBAaTh
(U3UYECKUIT CMBICI HCTIONB3YEMbIX BEJTMYHH, UX 0003HAUYCHHMSI M €TUHUIIBI, YKA3hIBATh
(dbopMyIIBI, CBSI3BIBAIONTNE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

ONKMCHIBATh M3yYCHHBIC KBAHTOBBIC SBIICHUS W TPOIECCHI, HCIOJIB3Ys
(U3HYeCKUE BETMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JIJTHHA BOJTHBI U 4acTOTa
CBETa, DHEPTUS U UMIYJLC (DOTOHA, IEPUO TOTypacmaia, SHEPTUS CBSI3H aTOMHBIX
syep, MPU ONMUCAHWUU TPABUIBHO TPAKTOBATh (PU3WYCCKUHA CMBICT HMCIOIB3YEMBIX
BEJTMYMH, X 0003HAUCHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE IAHHYIO
(Gu3HYECKyI0 BEIUYUHY C IPYTUMH BEIMUYMHAMU, BBHIYUCIATH 3HAYCHHUE (PU3NUECKOMN
BEJIMYMHEL

AHaJIM3UPOBATH (bnanecm/le MpoucCChl M SBJICHUS, HCIIOJIb3Y: (bHBI/It-IeCKI/Ie



3aKOHBI M MPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATEIBRHOIO U MapaJlIeIbHOIO
COCIMHEHUSI TMPOBOJAHMKOB, 3akoH Jlxkoyns—JIeHna, 3aKkoH 53JIEKTPOMarHUTHOU
WHIYKIWW, 3aKOH MNPSAMOJUHEHHOTO PACHPOCTPAHEHMS CBETA, 3aKOHBI OTPAKECHHS
CBETAa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHUE DiiHIITelHHa 11 hoTodPdekTa, 3aKoH
COXpaHEHUsI DSHEPrHM, 3aKOH COXPaHEHUS HUMITyJbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsja, 3aKOH COXPAHEHHMs MAacCOBOI0O 4YHCIa, MOCTyJaTel bopa,
3aKOH PaJMOAKTUBHOIO pacraja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYeCKO€ BBIPAKEHHE U YCIOBUA (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

ONpENIEATh HAITPABJICHUE BEKTOPA UHAYKIIUM MATHUTHOTO TOJISI IPOBOJIHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U OMKCHIBATh U300paXKEHUE, CO3/IABAEMOE TNIOCKUM 3€PKaJIOM, TOHKOMN
JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI MO HCCIEI0BaHUI0 (DU3UYECKUX SBJICHUU U
IPOLIECCOB C HCIMOJb30BAHUEM TPSIMBIX, U KOCBEHHBIX H3MEPEHU: TpPH ITOM
dbopmynupoBaTh MpodsiemMy/3aiady ¥ TUNOTe3y Yy4eOHOro SKCIEpUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEJJIOKEHHOTO 000pYyI0BaHMsI, TPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYILECTBIISITh MPSIMbIE M KOCBEHHbIC M3MEpPEHUsT (PU3NYECKUX BEIUYMH, MPU
ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHMs] W HCIOJIb30BaTh HW3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH C MCMOJIB30BAHUEM MPSIMBIX
W3MEPECHHUI: TP OSTOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATH pPE3YyJIbTAThI
MOJTy4YE€HHOM 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUJIC TaOJIUIl U TPpaUKOB, J€/IaTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCIEAOBAHNUS,

coOroaTh mpaBwia 0€30MacHOTO TpyJa MPH MPOBEACHUH WCCICAOBAHHUMN B
paMKax y4eOHOro SKCHEpPUMEHTA, Y4yeOHO-HCCIIEIOBATENbCKOM U TMPOEKTHOMN

NESATETPHOCTH C HWCIIOIh30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M JIa0OPAaTOPHOTO



000pyI0BaHUs;

pemaTh pacy€THBIE 3a/1a4u C ABHO 33IaHHON (PU3UYECKON MOJIENbIO, UCTIONbB3YS
¢du3ndecKre 3aKOHBI M MPUHIIMIIEI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/laddl BBIOMpATh
(GU3HUECKYI0 MOJIENb, BBIJCIATh (PU3NUECKUE BEIIMYUHBI U (HOPMYJIIbI, HEOOXOIUMbIE
uist e€ pemnieHusi, MPOBOJIUTH PacyEThl M OLICHUBATh PEATbHOCTh IOJYYEHHOIO
3HAYCHUS (PU3NUECKON BETUINHBL;

peraTh KaueCTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYKIIEHUH C UCTIOIB30BAaHUEM M3YyUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
(pU3HYECKUX SBICHMUIA;

UCIIOJIB30BATh MPHU PEHICHUH YUYeOHBIX 3a7]a4 COBPEMEHHbIE HHPOPMAIIUOHHBIE
TEXHOJIOTUH JUIsI TIOWCKA, CTPYKTYpUPOBAHUS, WHTEPIPETANMA W TIPEICTABIICHUS
y4eOHOM ¥ Hay4YHO-MOMYJAPHOM HHQPOpMAlMU, TOJYYEHHOW U3 Pa3INYHbIX
UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATH MPUHITUTIBI IEWCTBHS MAIIIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB,
pasznuyaTh YCIOBUS UX 0€30MaCHOTO UCIIOIb30BAaHUS B MIOBCETHEBHON KU3HU,

MPUBOINUTH MPUMEPHI BKIIAJa POCCHMCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAyKH, B 00BICHEHHE MTPOIIECCOB OKPY’KAIOIIETO MUPA, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHH;

UCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS 10 (PM3MKE B MMOBCETHEBHOMN JKU3HU IS
obOecrieueHrs 0€30MacCHOCTH TPU OOpalleHWHu C MPUOOpaMU M TEXHUYECKUMU
yCTPOMCTBaMH, AJII COXPAHEHHUs 30POBBS M COONOJECHUS HOPM JKOJOTHYECKOTO
IOBEJICHUS B OKPYKAKOIIEH CPELIE;

paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBaTh PabOTy TPYMIBI, paIMOHAIBHO pacHpenensTh OO0S3aHHOCTH U
MJIAHUPOBATH JEATEIHHOCTh B HECTAHAAPTHBIX CUTYAITUSIX, OIICHUBATH BKJIA]] KAXKIOTO

13 YYaCTHUKOB TPYIIIHI B PEIIEHUE PacCMaTPUBAEMOU MPOOIIEMBI.
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