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Pabouas nporpamma no yueoHomy npeamety «dusuka» (0a30BbIid ypOBEHb).

Pabouas nporpamma no yueOHomy npeamery «dusuka» (6a30Bblil ypOBEHbD)
(npenmeTHas o0JnacThb «EcTecTBEeHHO-Hay4HbBIE PEAMETHI) (manee
COOTBETCTBEHHO — Mporpamma mno ¢usuke, (u3NKa) BKIIOYAET MOSCHUTEIBHYIO
3aMKCKY, COJIepKaHUe 00yUEeHUs, INTAHUPYEMbIE PE3YIbTaThl OCBOCHUS TPOTrPAMMBI
1o (u3uKe.

[losicHuTenbHAas 3aMucKa OTpaXkaeT OOUIUE LIeNU U 33/1a4d U3y4YeHUs (PU3UKH,
XapaKTepUCTUKY  TCUXOJOTMYECKUX  MPEANOChUIOK K  €ro  HM3yYEHHUIO
00Oy4YaromMMHCs, MECTO B CTPYKTYpe y4eOHOro IJIaHa, a TakXKe MOAXO0bl K 0TO0py
collep KaHMsl, K ONPEEICHHUIO TUIAHUPYEMBIX Pe3yJbTaTOB.

Copnepxanue OOydeHHsI PacCKpBIBAaeT COJAEpKaTEIbHbIC JIMHUHM, KOTOPHIE
npeJIaratoTes sl 00513aTeIbHOT0 U3YyUYEHHUS B K&XK/IOM KJIacce Ha YPOBHE CPETHErO
o01rero oOpazoBaHusI.

[Inanupyemble pe3yiabTaThl OCBOCHUS MPOTPaMMBbl MO (U3HMKE BKIIOYAIOT
JUYHOCTHBIE, METAIIPEAMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00OYUEHUSI Ha YPOBHE
cpenHero ooiero 00pa3oBaHus, a TAKXKE MPEIMETHBIE IOCTIXKEHHS 00yJaronierocs
3a KaXJIbIi TOJ] 00yUYeHUsI.

[HosicHuTEeILHAS 3aLIMCKA.

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKECHHH M TpeOOBAaHWU K pe3yJbTaTaMm
OCBOEHUSI OCHOBHOW 00pa30BaTeNbHOW MpoOrpaMmbl, npenacraBieHHbX B OI'OC
COO, a Takxke ¢ yu€roM (eaepanbHOil pabodeil MpOrpaMMbl BOCIUTAHUSA H
KOHIIETIIIMU TIpernojaBanust ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaX Pocculickon denepanun, peATU3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHBIC MPOTPAMMBI.

Conepxanue mporpamMmbl 1O (PU3MKEe HAMpaBiIeHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydarommxcs 10—11 kimaccoB mpu 00yueHun
uX (u3nkKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JAESITEIbHOCTHOIO MOJAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM OI'OC COO K miaHupyeMbIM

JIMYHOCTHBIM, IPECAMCTHBIM M MCTAIIPCAMCTHBIM PE3yJibTaTaM 06y‘{eHI/I$I, a TaKKC



YUYUTHIBAET HEOOXOJUMOCTh pEaM3alMM MEXKIPEIMETHBIX CBA3eUd (QU3NKU ¢
€CTECTBEHHO-HAYUHBIMU YYEOHBIMU MpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE
e U3y4eHUsl PU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MJIaHUPYEMbIE
pe3yiabTaThl  OCBOGHMsSI Kypca (U3UKH: JIMYHOCTHBIC, MeETaIlpeIMETHEIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

[Tnanupyemblie pe3yabTaThl OCBOCHHS Kypca (Pu3nKu Ha 0a30BOM ypOBHE, B
TOM YHCJIC MPEIMETHBIC PE3yJIbTATHI MO TOJIaM O0yUCHHS;

Conepxanue yaeOHoro npenmera «dusukay 1mo rojaam oOydeHus;

[Iporpamma 1o pusnke MOXKeET OBITh MCIOJb30BaHA YUUTEISIMU KaK OCHOBA
JUTSL COCTABJICHUS CBOMX pabouunx nporpamm. [Ipu pazpaboTke paboueit mporpaMmMbl
B TEMAaTHMYECKOM IUIAHUPOBAHUMU JIOJDKHBI  OBITh  YYT€HBI BO3MOXKHOCTH
UCIIOJIb30BaHUST  AJIEKTPOHHBIX  (U(PpPOBBIX) 00pa3oBaTENBHBIX  PECYpPCOB,
SABJISIIOLLIAXCS y4eOHO-METOUYECKUMH  MarepuaiiaMu  (MYyJIbTUMEIUIHbIE
IPOrpaMMBbl, JIEKTPOHHBIE YUYEOHWUKH U 3aJaYHHUKH, SJIEKTPOHHBIE OUOIMOTEKH,
BUPTYyaJibHbIE JIa0OpaTOpUM, UIPOBBIE MPOrPAMMBbI, KOJUIEKIIMH LHU(PPOBBIX
o0pa3oBaTeIbHBIX PECYpPCOB), PEATU3YIOMIMMH JUIAKTHUYECKHE BO3MOXKHOCTH
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH, COJAEpX)AaHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHMH.

[Iporpamma 1o ¢u3nMkKe NPeaOCTaBISIET BO3MOXKHOCTH [IJISl peaju3aluu
Pa3TUYHBIX METOIUYECKHX TMOAXOAOB K OpraHu3anuu oOydeHus (u3MKe Mpu
YCIIOBUU COXpPaHEHHUS 0053aTebHON YaCTH COACPIKaHUs Kypca.

du3rka kKak Hayka o Hawbosiee OOIMMX 3aKOHAX IMPHUPOJBI, BHICTYMAas B
KadecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHU 00 okpykaromeMm mupe. IKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmui
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIbKY (DU3UYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOLIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHUEH, OMOJIOTHEH,
dbusnueckoit reorpadueri W actpoHomuel. lMcmonbp3oBaHWE W AKTHBHOE
NpUMEHEeHUEe  (PU3NYECKUX 3HAHUN  ONpejesseT Xapakrep U pa3BUTHE

Pa3HOOOPa3HBIX TEXHOJIOTUN B c(hepe IHEPTETUKHU, TPAHCTIOPTA, OCBOEHUSI KOCMOCA,



MOJTyYEHHUs] HOBBIX MaTe€pUalioB C 3aJlaHHBIMH CBOWCTBaMU M Jpyrux. M3yueHue
(GbY3UKH1 BHOCUT OCHOBHOM BKJIaJl B ((OPMUPOBAHUE €CTECTBEHHO-HAYUHOU KapTUHBI
Mupa oOydarouuxcsi, B (OpMHpPOBAHHE YMEHUM MPUMEHSTh HAYYHBIH METOJ
MTO3HAHUS TIPU BHITTOJIHEHUU UMU YYEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢usuku sl YpOBHS CpeaHEro oOIIero oOpa3oBaHMs
MOJIOKEH PsAJl UJIeH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK TMPUHIMIBI €ro0
OCTPOCHHSI.

WNnes uenoctHocT. B cOOTBETCTBUM C HEH Kypc SIBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTEepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Wnes renepanusanuu. B cooTBercTBHM ¢ HeW MmaTepuan Kypca (PU3UKU
o0benMHEH BOKpYr (Qusuueckux Tteopuil. Bemymum B Kypce  sBIsSeTCs
dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
noJe.

Wnes rymanutapuzanuu. Peanusanus uaeu mpeanonaraetT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢u3MKu C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMHU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Unes mnpuxmamgHoit HampariaeHHOCTH. Kypc ¢dwu3uku mpenamosaraet
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTUYECKUX MPUIIOKECHUM
M3YUYEHHBIX TEOPUI U 3aKOHOB.

Wnes s3Kojoru3anuu peanusyeTcsl IOCPEICTBOM BBEICHUS 3JIEMEHTOB
CoNlepKaHMsl, TOCBAIMIEHHBIX HKOJIOTHYECKAM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke 0O0CYXICHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHHS U SKOJIOTMYECKOM 0€30MacHOCTH.

CTepXKHEBBIMHM dJIEMEHTaAMU Kypca (DM3WMKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (Qu3nyeckue Teopuu (PopMUpPOBAHUE MPEIACTABICHUN O
CTPYKTYyp€ NMOCTpOCHUs (PU3NUECKON Teopuu, poiu (PyHIaMEHTaIbHBIX 3aKOHOB U
MIPUHITUIIOB B COBPEMEHHBIX MIPEICTABIICHUSX O IPUPOJIEC, TPAHUTIAX TPUMEHUMOCTH

TEOPUil, AJisl ONMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBIICHUI U IIPOLIECCOB).



CucTeMHO-ACSITENbHOCTHBIN MOAX0/ B Kypce (PU3UKHM peanusyeTcss Mpexkie
BCEro 3a CYET OpPraHu3allid SKCIIEPUMEHTAIBHON ACSITENbHOCTH O0YYarommuXcCs.
Jliist 6a30BOTO YPOBHA Kypca (PU3HKH — 3TO MCIIOJIb30BaHNE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U JTa00paTOPHBIX pabOT, KOTOPHIE B TpOrpaMme
no (usuke oObEIWHEHbI B OOIIMNA CHUCOK YYEHHYECKHUX MPAKTHUECKUX PabdoT.
Beinenenne B yka3aHHOM TMepedHe J1abOpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI ¥ OILIEHKH, OCYIIECTBISIETCS YYaCTHUKaMH 00pa30BaTebHOTO IMpoliecca
UCXONsd W3 0COOCHHOCTEW TUIAHMPOBAHMS M OCHAIIeHHUs kabunera ¢usuku. [lpu
9TOM O00ECTeUnBACTCS OBIAJCHUE OOYYAIOIIMMHUCS YMEHUSIMH TPOBOIUTH
KOCBCHHBIE HM3MEpPEHUs, HCCICIOBAaHUS 3aBUCHUMOCTEH (DHU3MUECKUX BEIUYHUH H
TIOCTAHOBKY OTBITOB TI0 TIPOBEPKE MPEIOKECHHBIX THIIOTE3.

Pemenne pacdy€THBIX M KA4YeCTBEHHBIX 3a7ad C 3aJaHHON (U3MUYECKOM
MO/IEJTBI0, TIO3BOJISIOIICE IPUMEHSTh N3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pa3jiesia Kypca, TaK M HMHTErpUpys 3HAHHUS W3 pa3HbIX pa3genon. [l
KayeCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIISIOTCA 3aJlaHKsI Ha 00BSICHEHUE TIPOTEKAHUS
bu3nuecKkux SIBICHUN U MPOILIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolue BoIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k wmaTepuasbHO-
TEXHUYECKOMY 00eCIIeUeHHI0 YIeOHOro mporiecca 6a30BbIi ypOBEHB Kypca (GU3UKU
Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUS JOKEH H3ydaTbCid B YCIOBHSX
MpPEeIMETHOTO KaOWHeTa (U3UKU WM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. Hanmwmume B kabunere Gu3uku
HE0OXOIUMOT0 JTAb0PATOPHOTO OOOPYMOBAHMS ISl BBIIOJHEHHS YKa3aHHBIX B
mporpamMme Mo Gu3nKe Y4eHUIECKUX MPAKTUYECKUX padoT U JEMOHCTPAIMOHHOTO
00opyToBaHUS 0053aTEIIBHO.

JleMOHCTpallmoHHOe 00opyaoBaHHEe (OPMUPYETCS B COOTBETCTBUU  C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHHH ©  TPOILECCOB, OMIHMPUYECKAX |

(dyHIaMEHTaIbHbIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUHN.



JlabopaTtopHoe 00OpyJOoBaHUE [IJIsi YUYEHHUECKUX MPAKTUYECKUX pabdoT
dopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaImuxcs. TeMaTHYeCKHe KOMIUICKTHI
nabopatopHoro 00OpYAOBaHUS JOJKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU aHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUil.

OCHOBHBIMH TIEJIIMHA U3y4CHUS (PU3NUKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:

dopMupoBaHUE HHTEpeCa W CTPEMJICHHUS OOyYJalomUXCsS K HayIHOMY
U3YYCHHWIO TPUPOJBI, Pa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

Pa3BuTne mpencraBieHUii 0 HAYYHOM METOJE IMO3HAHHMS W (DOPMHUPOBAHUE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

dopMUpoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK PE3ysibTaTa U3YYCHHUSI OCHOB
CTpOEHUSI MaTepUH U PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHUEe YMEHUMN OOBSICHATH SBJICHUS C UCTIOIB30BaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dopMupoBaHUE NPEJICTABICHUN O PO (U3UKU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue 3TUX 1eeil o0ecneynBaeTCsl PelieHueM CISAYIONUX 3a7a4 B
poliecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

[TpuoOpeTeHune cucteMbl 3HaHUI 00 00MKX (HU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPOPH3NKH;

dopMupoBaHNEe YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJIs1 O0BSICHEHUS
dusnuecknx SBICHUN B MPUPOJAEC W JUIsl TPHUHATHS MPAKTHUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HU;

OcBoeHne crnoco0OB pelIeHUsT pa3lIMuHbIX 3aJad C SIBHO 3a/JlaHHOU
¢uznueckol MoIenblo, 3a1ad, MOAPa3yMEBAIOIINX CAMOCTOSATEIHLHOE CO3/IaHHE
¢duzruecKoi MO, COOTBETCTBYIOIICH YCIOBHSIM 3a1a4H;

Ilonumanue CI)I/IBI/I‘-ICCKI/IX OCHOB W IIPHUHIMIIOB HeﬁCTBHH TCXHHNYCCKHUX



YCTPOMCTB U TEXHOJOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBnajgeHre METOJaMHU CaMOCTOSITELHOTO TUIAHUPOBAHUS W MPOBEJCHUS
bU3MYEeCKUX OKCIEPUMEHTOB, aHalu3a M  HHTEpHpeTanuu uHopManuu,
OmpeieNIeHHs] TOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

Coznanue yciaoBUM IJis pa3BUTHS YMEHHH MPOEKTHO-HCCIIECI0BATEIHCKOMH,
TBOPYECKOM JEATEIILHOCTH.

OO611ee uncio YacoB, peKOMEH/I0BaHHbIX I U3ydeHus pusuku — 136 yacos:
B 10 xmacce — 68 gacoB (2 4aca B Heaemo), B 11 kmacce — 68 gyacoB (2 yaca B
HEJICITIO).

[Ipennaraemeiii B mporpamme 1o (Qu3MKe NepedyeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX pabOT SBIACTCS PEKOMEIOBAHHBIM, YYHUTENb JIEJNaeT BBIOOD
mpoBeACHUsT JIabOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HHJIMBUAYAIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

JIrobast pabouass mporpaMma JOJKHA TOJHOCTBIO BKJIIOYaTh B ce0s
coJiep KaHKe TaHHOW POrpaMMBbl IO (PU3HKE.

B oTnenpHBIX ciiyyasx Kypc ¢pu3MKu 0a30BOTO YPOBHSI MOXET M3y4aThbCsid B
o0béme 204 gaca 3a nBa roja ooydenus (3 4 B Hegento B 10 u 11 kimaccax). B atom
ClIyyae YBEJIMYMBAeTCd He MeHee deM 10 20 4 pe3epBHOE BpeMs, KOTOPOE
UCTIONIb3YETCS YUUTENEM JUIsl U3yUYEHHUS BOIIPOCOB, TECHO CBSI3aHHBIX C BEIOPAHHBIM
npodunem oOydeHUs, W yBeIWYMBaeTCs yudeOHas Harpy3ka, OTBOJMMAs Ha
M3yYCHUE MEXAaHWKH, MOJEKYISApHONM (U3MKA U DICKTPOJMHAMUKH, 33 CUET
pacIIpeHus 4Yuciaa JabOpaTOPHBIX padOT HCCIEAOBATENIbCKOTO XapakTepa |
YPOKOB PEIICHUsI KAYECTBEHHBIX U PACUETHBIX 3a/1a4.

Conepxanue o0ydyenusi B 10 kiacce.

Paznen 1. ®usuka n MeTOABI HAYYHOT'O TTO3HAHUS.

®usnka — Hayka o npupoje. HayuHble MeTOJbl MO3HAHUS OKPY>KAIOIIETO
Mupa. PoJib 3KcriepruMeHTa v TEOPUHU B MPOLECCE TO3HAHUS MPUPOIbl. DKCIEPUMEHT
B (pusuke.

MogenupoBanue (pu3MUYECKUX SIBICHUN U mporeccoB. HayuHbie rumoTessl.

du3nyuecKkrue 3aKOHbI U TEOpPUHU. |'paHUIIBI TPUMEHHUMOCTH (PU3HYECKUX 3aKOHOB.



ITpuHIUIT COOTBETCTBUA.

Ponb n mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHOH KapTHHBI
MHpA, B IIPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEN.

JlemoHcTpanuu.

AnanoroBele U UU(DPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIbIOTEPHbIE
JATYUKH.

Paznen 2. MexaHuka.

Tema 1. Kunemarunka

Mexannueckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKEHMS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpeIHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MaTepPUaTbHOM TOYKHM, MX MPOEKIMH HAa OCHU CHUCTEMBI KOOpPIHMHAT.
CrnoxeHue nepeMeIIeHmil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJIMHEWHOe nBukeHue. ['paduxu
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMsS, IMYyTH U [EPEMEIICHUs
MaTepualbHOM TOYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHrue CBOOOTHOTO MaJeHusI.

KpuBoimueitnoe nBmkeHue. [I[BUKEHHME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEWHAs
ckopocTtsk. [lepron u yacroTta obpamenus. LleHTpocTpeMurensHoe YCKOpEHHE.

TexHudyeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIHUIOMETD,
JIBHKEHHUE CHAPSA0B, LICIIHBIE U PEMEHHBIE NIEpEAaUH.

JleMoHCTpanuu.

Mogenb cucteMsl 0TCYETA, WLIFOCTPALUSA KUHEMATHUECKUX XAPAKTEPUCTUK
JBHKCHUS.

[IpeobpazoBanue ABMKEHUHN C UCTIONIB30BAHUEM MPOCTHIX MEXaHNU3MOB.

[TaneHne Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBHKEHHSA Tena, OPOLIEHHOIO MOJ YIioM K TFOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.



Hanpagnenne ckopocTy Ipu ABUKEHUHU 1O OKPY>KHOCTH.

VY4eHnuecKuil 3KCIEpUMEHT, J1abOpaTOpHbIE PaOOTHI

N3ydyeHrne HEPaBHOMEPHOTO JIBUKEHUS C LIEJBbIO ONMPEAEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXIY MYTSIMH, NPONUIACHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH)KEHUH C HAYaJIbHOW CKOPOCTBIO, PAaBHOU HYJIIO.

N3yyeHune nBUXKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. [luHamMuka.

[Ipuamun  otHOocutenbHOCTM  ['anmunes.  Ilepseiii  3akoH  HbrotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoii 3akon HeroTona
JUI MaTEpPUAJIbHON TOUKHU. TpeTnii 3akoH HbroTOHA 111 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtsAroteHusa. Cuna Tsokectd. llepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoJibkeHus, kauenus). Cuna tpenus. Cyxoe
tpenne. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBH>KEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpamaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpameHus. [limedo cunbl. Ycnosus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: ITONIUUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpanuuy.

SIBneHne nHEpIUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.



Cnoxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(OpMAaLIHH.

HesecomocTte. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

VY4eHnuecKkuil IKCIepUMEHT, J1abOpaTOpHbIE PaOOTHI

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM TMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYXKUHE U
pPE3UHOBOM o0paslie, OT X AehOopMaIHH.

HccnenoBanne ycIIOBUM paBHOBECUS TBEPAOrO Tela, MMEIOLIET0 OCh
BpaIllCHUS.

Tema 3. 3aK0HBI COXpAHEHUSI B MEXAHUKE.

NmMmnynsc MaTtepuanbHOM TOUKM (TeNla), CUCTEMbl MaTEpUAJIbHBIX TOYEK.
NMnynbe cuiapl M U3MEHEHHE HMMIyJbCa Telld. 3aKOH COXPAaHEHHS HMITYJbCa.
PeaktrBHOE 1BHXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHUJIBI.

Kunernueckast sHeprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTHUH.

[ToreHumanbpHas SHEPIHUS. [TorenunanpHas SHEPTUS YIIPYTO
nehopMHUpPOBaHHON NMpYKUHBL. [loTeHIIManbHas SHEPTUs Teaa BOIU3U MOBEPXHOCTH
3eMIIH.

[loTeHnuanpHple W HENMOTEHIHMANbHBIE  cwibl.  CBsS3b  pabOTHI
HEMOTEHUHUAJIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
MPYKUHHBIA MUCTOJIET, JBU)KEHUE PAKET.

JleMOoHCTpanumy.

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaxTuBHOE IBMKEHUE.



[lepexoa NOTEHUMATBHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

VY4eHnuecKuil SKCEepUMEHT, J1abOpaTOpHbIE PaOOTHI

N3yuyeHnue abCOJIIOTHO HEYNPYroro yjaapa ¢ NOMOLIBIO JIBYX OJAMHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIBI ¢ U3MEHEHUEM MEXaHHUYECKOW HYHEPruu
TeJla Ha IPUMEPE PACTSIKEHUS PESUHOBOTO KT'yTa.

Paznen 3. MonekynspHast pusuka u TepMOAUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYISIPHO-KMHETUYECKOU TEOPUH.

OCHOBHBIE TIOJI0KEHUS MOJICKYJISPHO-KHUHETUYECKOW TEOPUHU U UX OIMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABUKEHUS U
B3aMMOJICMCTBUSl YacTUI] BellecTBA. MoJenu CTpOCHUs Ta3oB, KUIKOCTEH U
TBEP/ABIX TEJ U O0BSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojeieil. Macca u
pa3mepsl Moaekyn. KonndecTBo BemectBa. [locTositHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illlkana Temmepatyp
Lenbcus.

Mogens wupeanbHoro raza. (OCHOBHOE YpaBHEHHE  MOJIEKYJISPHO-
KHUHETUYECKOM TEOpUM HJAEaIbHOTO ra3za. AOCOIIIOTHas TeMmIeparypa Kak Mmepa
CpElIHEM KWHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. l[llkama
temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamneiiposna.
3akoH JlanpToHa. M30mponecchl B HACAIBHOM Ta3€ C MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOIIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHECHUE: TEPMOMETD,
OapomeTp.

JleMoHCTpanuuy.

OnbITHI, JOKA3bIBAIOIINE JHUCKPETHOE CTPOCHHME BEMIeCTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKNUX COCTMHEHHM.

OmnbiThl 10 TU(Py3Un KUJKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita ITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS.

Mogens, WUTIOCTpUPYIOIasi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUSI WJICAIBHOTO Tasa,
M30IPOLIECCHI.

VY4eHnuecKkuil IKCIepUMEHT, J1abOpaTOpHbIE PaOOTHI

OrnpeneneHne Macchl BO3/JyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS pa3peKeHHOTO
rasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepmonnHamuyeckas cucteMa. BHyTpeHHsISI HEprus TepMOAMHAMUYECKOM
CUCTEMBI U CrIocOObI €€ u3MeHeHus. KonmuecTBo TermioTsl U pabora. BHyTpeHHssI
SHEpPrusi  OJHOATOMHOIO  HWJealbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHas TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoTel npu Terionepeaaye.

[lonsitue 06 amuabaTtHOM mpouecce. l[lepBblii 3aKOH TEPMOJAMHAMHKH.
[IpumeneHnue mepBOro 3akoHa TEPMOAMHAMUKH K wu3ompolieccaM. ['paduueckas
UHTEpIpeTaIys paboThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTh IpOIIeCCOB B IPUPO/IC.

TeroBble  mamuHbl.  [IpuHOMIBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoGpa3oBanus HSHEpPrUM B TEIUIOBHIX MamnHax. KoadduimeHT mnone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uimeHT Mojae3Horo
NEUCTBUS. DKOJIOrMYECKHE MPOOIEMbI TETUIOIHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOUN XOJI0IMIbHUK, KOHIUIIMOHED.

JleMoHCTpanuuy.

N3meHneHne BHYTpEHHEH SHEPruu Tejia MPHU COBEPUICHUU PaOOTHI: BBUIET
npoOKu U3 OyTHUIKM MOJ JEHCTBHEM CXXATOro BO3/lyxa, HarpeBaHue s¢upa B

JATYHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).



N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIEpaTyphl) Tejla NpH TEIUIonepeaye.

OnpiT 1O anuabaTHOMY pacIIMPEHHI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTaTENsl BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATEIS.

VY4eHnuecKkuil IKCIepUMEHT, J1abOpaTOpHbIE PaOOTHI

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. ArperatHbie cOCTOSIHUS BelecTBa. Pa3oBbIe MEPEXO/BI.

[TapooOpazoBanue u KoHaeHcanus. McnapeHue u kurnenue. AOCONIOTHAs |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacwllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrammueckue u amopdHsbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue kpuctamibl. CoBpemeHHble Marepuanbl. [lnaBieHne wu
KpUCTaJTU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOCTBa M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETp H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUH MOIYUYEHHUS] COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

JlemoHcTpanuu.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Y4eHndecKuit IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DnexrpoauHamMuka.

Tema 1. DnekTpocraTuka.

DJIeKTpu3auus Tes. OJJNEKTPUYEeCKUM 3apsa. [IBa Buaa >3IEeKTpUYECKUX

3apsaoB. [IpoBONHMKM, OUAIEKTPUKU W TOJYINPOBOJHHUKH. 3aKOH COXPaHCHUS



ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apanoB. 3akoH Kynona. ToueuHbIl 2JIEKTPUYECKUM 3aps.
Onektpuueckoe rmone. Hampsok€HHOCTH — dnexkTpuyeckoro moss.  [IpuHnmn
CYIIEPHO3UIUU DIIEKTPUYECKUX TOJIeU. JIMHUM HANpPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

PaGora cun anexkrpocratuyeckoro mois. [lorenmman.  PasHocTh
noTteHuuanoB. [IpOBOJNHMKM W JHUDJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOT0 KOHJAEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE NPHUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTEP.

JlemoHcTpanuu.

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3aumoperictBrue HadIeKTPU30BaHHBIX TEIN.

DIEKTPUYECKOE T0JIE 3apsIKEHHBIX TEl.

[IpoBOHMKH B 3JEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTtopa OT IUIONagu
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Y4eHndeckuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. IIocTOSIHHBIN 2JIEKTPUYECKUI TOK. TOKH B pa3iInuHbBIX Cpelax.

DNEKTPUYECKU TOK. YCIOBHSI CYIIECTBOBAHUS JIIEKTPUUYECKOTO TOKA.
Uctrounnku Toka. Cuia Toka. [10CTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LENu.

DNEKTpUUECKOE CONPOTHUBJICHUE. YJIEIbHOE COMNPOTUBICHUE BEIIECTBA.



IlocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEIUHEHNE IIPOBOJHUKOB.

PabGora nsnexktpuueckoro Toka. 3akoH Jlxoynga—Jlenna. MolHOCTb
ANEKTPUYECKOTO TOKA.

DNEKTpOABWKYIIas CWJIA U BHYTPEHHEE COINPOTHUBIECHUE MCTOYHHMKA TOKA.
3axon Oma n1J1s TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAsT  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMHnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHass M MpPUMECHass  IPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexojia. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUid TOK B  PAacTBOpaX M  pacijlaBax dJIEKTPOJIUTOB.
DNEKTpOIUTHYECKAS AUCCOLUALINS. DIEKTPOIU3.

OnekTpuueckuid TOK B Tazax. CaMOCTOSITEBbHBIA M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIepMeETp,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OdJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAHUKA.

JlemoHcTpanuu.

N3mepeHue cuiibl TOKa U HaIPSKEHHUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IJIOIIAIH TTONIEPEYHOTO CEYEHUs U MaTepHrala.

CMmelaHHOE COeIMHEHNE MTPOBOIHUKOB.

[IpssMmoe wW3MepeHHe SIIEKTPOJBMKYIIEH Cuibl. KOpOoTkoe 3aMbIKaHHE
raJbBaHUYECKOT0 MIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTb COITPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii pa3ps U IpOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTD THOJA.

YyeHnueckuil SKCepUMEHT, 1a00paTOpHbIE pabOThI



N3yyeHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHre 3IIeKTpOABUKYILEH CUIIbl UICTOYHUKA TOKAa M €r0 BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snekTpomusa.

MexnpeaMeTHbIE CBA3U.

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHsa B 10 Kiacce OCyIIECTBISETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MAaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

MexnpeMeTHbIE TOHSTHS, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYy4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

MaremaTtuka: peleHre CuCTeMbl ypaBHEHUH, TuHeNHas QyHKIKA, Tapadona,
runepOosia, ux rpaduKd M CBOWCTBA, TPUTOHOMETpPUYECKHME (YHKIHMH: CHUHYC,
KOCUHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TpPHIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLUU HA OCH KOOPAHMHAT, CI0KEHHE BEKTOPOB.

Bbuosnorusi: MexaHuueckoe JBUKEHHE B XKUBOW Ipupoje, nuddysus, ocMmoc,
TEIIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPEadH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBIICHUS B )KMBOU IPUPOJIE.

XUMHS: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, )KUIAKOCTEN U T'a30B,
ANIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJEKTPOJUTHUYECKAass  JUCCOLMALUS,
raJlbBaHUKA.

['eorpadusi: B1axXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonorusi: npeoOpa3oBaHue JABUKEHUH C HUCIIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOIIMIIHUKY, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJAOMET W JpYyrue), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsS] COBPEMEHHBIX MAaTEpHaiOB, B TOM 4YHUCJIE€ HAHOMATEpPHAJIOB, H
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIpPHUOOpPOB,

KCEPOKC, CTPYHUHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIC npuoOpHI,



AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

Conepxanue o0ydyenus B 11 kiacce.

Paznen 4. DnexrpoaguHamuka.

Tema 3. MarauTHoOe noJie. DIEKTPOMarHuTHasE WHTYKIIHS.

IlocTosiHHBIE  MarHuThl.  B3auMoaelcTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexrop MarmutHOM uHAyKuud. [Ipunuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOM MHAYKIMU. KapTuHa JIWMHUIA MarHUTHOMW
WHJIYKIUH TOJI MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1oOJie TPOBOAHMKA € TOKOM. KapThHa JWMHUN HMHAYKUIHUU
MAarHMTHOTO TMOJISI JJIMHHOTO TPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIEBOTO
MPOBOJA-HUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumopeiicTere npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHiia, €€ MOlyJIb M HanipaBlieHUE. J[BUXKEHUE 3apsKEHHOM YaACTULIBI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cuisl Jloperria.

SIBneHre BJIEKTPOMAarHUTHOW WHAYKIMHU. [IOTOK BeKTOpa MAarHUTHOM
WHIYKIUUA. OJEKTPOABMIKYIAsT CHJIA HWHIAYKIMUA. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe anexkTpudeckoe Imoje. DIESKTPOABIKYIAs CHiIa UHAYKIWU B
MIPOBOJIHUKE, IBUKYILIEMCS ITOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTh. SIBJECHHE CAMOMHIYKIMHU. OJJIEKTPOJBHXKYINAs CHJa
CaMOMHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne yCTpOWCTBA W NPAKTHUYECKOE MNPUMEHEHHUE: TOCTOSIHHBIC
MAarHuThl, BJECKTPOMArHUTBI, SJIEKTPOJBHUIATENb, YCKOPHUTEIU DJIEMEHTapPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

JleMoHCTpanuu.

OnsIT OpcTena.



OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHOYKIIMA MAarHUTHOTO TIOJISL.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHUE AEKTPOMArHUTHOW UHIYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTbD JIEKTPOJBHKYIIEH CHIbI UHAYKIHU OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

YueHnyeckuit IKCIIEPUMEHT, JTabOpaTOpHBIEC PaOOTHI.

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pasnen 5. Kosebauus 1 BOJIHEL.

Tema 1. Mexanudeckue 1 3JI€KTPOMarHUTHbIE KOJIeOaHMs.

Konebarenbnas  cuctema. CBOOOJHBIE  MEXaHHUYECKHE  KOJIeOaHMS.
I'apmonndeckue komebanus. Ilepwon, vactora, ammuiutyga u ¢asza KoneOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTU4ECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJEaTbHOM KOJIE€0AaTETbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIEOATeIIbHOM KOHTYPE.

[IpencraBnenne o 3atyxaronmx KoneOanusX. BelHyXI€HHbIE MEXaHUIECKUE
KosneOanus. Pezonanc. BeiHYXIeHHBIEC 2JIEKTPOMArHUTHEIE KOJIEOAHNS.

[lepemennbiii Tok. CHHyCOMAAQIbHBIM TEpPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKa U
HaIpPSKEHUS.

Tpanchopmatop. IIponsBoacTBO, nepeaadya U NOTPEOICHUE FNEKTPUUECKOM



DHEPIuU. DKOJOTMYECKUE PUCKU IIPU IPOMU3BOJCTBE JIIEKTpo3Hepruu. Kymbrypa
HCIIOJIb30BAHUS YIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE INPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

JlemoHcTpanuu.

UccnenoBanue mapamMeTpoB KojaeOaTeIbHON CUCTEMbl (NMPYKUHHBIA WU
MaTeMaTUYEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuunorpaMmbl (3aBUCHUMOCTH CUJTBI TOKA W HAIIPSDKEHUS OT BPEMEHH) ISt
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1moCienOBAaTENIbHOM COEOUHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogens JIMHUY 3JIEKTPONEPEIayn.

Y4eHnueckuit 3KCIeprUMEHT, JIabopaTopHbIe PabOThI

HccnenoBanre 3aBUCUMOCTH MEPUOJIA MAJIBIX KOJEOaHUH rpy3a Ha HUTU OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHnne TEPEMEHHOr0 TOKa B LENH W3  IOCIEA0BATEIbHO
COEOMHEHHBIX KOHJICHCATOPA, KATYIIKNA U PE3UCTOPA.

Tema 2. MexaHn4eckue 1 3JIEKTPOMArHUTHBIE BOJIHBI.

MexaHnnueckue BOJHBI, yciaoBusi pacnpocTpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJHBIL.
WNuTtepdepenmms n nudpakius MEXaHUIECKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS U3IYYEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opueHranua BexktopoB E, B, v B anexkrpoMaruuTHON BosiHE. CBOKCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPETOMIICHUE, NoJisapu3anus, Audpakius,

unrepdepennusi. CKOpoCTh 3JIEKTPOMATHUTHBIX BOJIH.



[IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHEeHNnEe AEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuookanys.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMAarHOCTHKA B TEXHUKE W MEAMUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

JlemoHcTpanuu.

O6pazoBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone0Gmtomeecst Tej10 kKak UICTOYHUK 3BYKA.

HaGmonenne orpakeHus ¥ MpesioMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepenHiinu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOWU U
4acTOTOM KoJieOaHuH.

HccnenoBaHnne  CBOWMCTB ~ DJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHHE,
peIOMIICHHE, MOJIsIpU3alus, AU paxius, HHTepdepeHus.

Tewma 3. OnTuka.

I'eomerpuueckas ontuka. [IpsMoiMHENHOE pacnpoOCTpaHEHHE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OTtpaxenue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne n3o0paxxeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS cBeTa. AOCONMIOTHBIN TTOKa3aTehb
npenomieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroia mOJIHOTO
BHYTPEHHETO OTPAXKEHHS.

Jucniepcus cBeta. CIIOXKHBIN cocTaB Oenmoro ceera. L[BeT.

Cobuparomue © paccewBammue JHH3BL. ToHkas JwmH3a. DOKycHOE
paccTosiHUE€ U ONTHYecKas cuja TOHKOM JmH3bl. [locTpoeHue u3o0paxeHUi B
coOuparonMx U pacceuBaroux JuH3ax. Gopmyna TOHKON JIUH3BL. Y BEJIHUYEHHUE,

TaBaeMoO€ JIMH30M.



[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKU.

BonnoBast ontuka. Hurtepdepenuus cBeta. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakiuoHHas pemérka. YclIoBHe HaOII0ICHUS
[JIaBHBIX ~MakKCUMyMOB TIpM  MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHUE: OYKH, JyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(paKimoHHas peméTka, moJsIpousl.

JlemoHcTpanuu.

[IpsmonHEHOE pacIpOCTpPaHEHHUE, OTPAXKECHHE U TMPEJIOMJICHHE CBETa.
OnTuaeckue mpulOopshI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiesib CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHnm cBera.

HaGmonenune nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekrpa ¢ TOMOLIBIO TPU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenue monsipu3anuu cBeTa.

Y4eHndeckuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI

N3Mmepenune nokasarens NpeoMIICHUS CTEKJIA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Paznen 6. OcHOBBI crielIaIbHOM TEOPUH OTHOCUTEIBHOCTH.

['pannnbl  TPUMEHMMOCTH — KJIACCHMYECKOM  MexaHuku.  llocTynaTel

CHeHHaHBHOﬁ TCOPHH OTHOCUTCIIBbHOCTHU: MHBAPUAHTHOCTb MOAYJId CKOPOCTHU CBCTA



B BaKyyMe, IPUHLUII OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKpaIeHUE
JUTUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YacCTHUIIBI. DHEPTHUS
MTOKOSI.

Paznen 7. KBanroBas ¢usuka.

Tema 1. DneMeHTbI KBAHTOBOW ONTUKH

®dotonbl. ®opmyra [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTOU. DHEPTHUS
¥ UMIyJbC (HOTOHA.

OtkpeiTue u uccienopanue Gorordpdexra. Onwitel A.I'. CToneroBa. 3akoHbI
dotoadpdexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. OnwiTel I1.H. JIebenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckre ycTpoiicTBA M MpPaKTHUYECKOE NpUMEHEHHE: (POTOIIEMEHT,
doTogaTuuk, comHeyHas 6arapes, CBETOANO/I.

JlemoHcTpanuu.

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTodddexra.

Ceeroguon.

Conneunas Oartapesi.

Tewma 2. Ctpoenue aroma.

Mopens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Inanetapnas mogmens aroma. lloctynatel bopa. M3nydyenume u mnormiomieHue
GbOoTOHOB TpU TEpexoje aroMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bums
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Bonnsl ne bpoitns. KopnyckyaspHO-BOJIHOBOU
Ty aJli3M.

CroHTaHHOE U BBIHYKJICHHOC HU3J1YUYCHHUC.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKO), JIa3ep, KBAHTOBBIA KOMITBIOTED.

JlemoHcTpanuu.

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHeM4aThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

YyeHnyeckuit IKCIEPUMEHT, JTabopaTOpHbIE PabOTHI.

HaGmonenue nuHevaToro cekrpa.

Tema 3. AtomHOE s11pO.

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CJIOKHOCTh CTpoeHus siapa. OTKpbITHE
panuoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHnio coctaBa pagioakTHBHOTO
manydeHusi.  CpoiictBa  anbda-, Oera-, TamMma-uzinydeHus.  BrusHue
PaauOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE MPOTOHA W HeWTpoHa. HykimonHas monens snapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. [lenenrue u CUHTE3 AIEp.

Anepnsnii peaktop. TepmosiaepHbiii cuHTe3. [IpobOieMbl W TEPCIIEKTHUBEI
SAIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACTIEKThI SIAEPHOM SHEPreTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOJIIOICHUS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAIbHBIE B3aMMOJCUCTBUA. EXMHCTBO (Pu3HUECKON KapTHHBI
MHpa.

TexHnueckne yCTpOMCTBA U MPAKTHYECKOE MPUMEHECHUE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMoa.

JleMoHCTpanuu.

CU€TurK HOHU3UPYIOINX YACTHLI.



VY4eHnuecKuil 3KCIEpUMEHT, J1abOpaTOpHbIE PaOOTHI

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

115.7.5. Pazznen 8. DneMeHThl aCTPOHOMUH U aCTPOPUBHKHU.

Dransl pa3BUTHS acTpoHOMUM. [IprKkiIagHOEe U MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMHUH.

Bun 3Bé3qnoro nHeba. CosBesnus, sipKkue 3BE3NBI, IJIAHETHI, UX BUAUMOE
JBH>KCHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum CosiHIIAa U 3BE3.
3BE31bI, MX OCHOBHBIE XapaKTEPUCTHUKHU. J[Marpamma «CHeKTpajbHBIM Kiacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCJIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Muieunsiii [yt — Hama I'anaktuka. Ilomoxkenne u nauxenue ColiHIIAa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U KBa3zapbl. YEpHBIE NBIPBI B SApPAX
rajgaKkTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66sa. Paz6eranue rajakTuk.
Teopust bosibioro B3peiBa. PeMKkTOBOE M3IIyUEeHHUE.

Macmra0Has cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

VYyennueckue HaOMIOJCHUS.

HabGmronennst HeBOOPYKEHHBIM TTIA30M C HMCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKESHUH IS ONIPEACIICHUS TOJ0KEHN HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegnoro [TyTu.

Oo6o0maroree TOBTOPEHHE.

Ponp ¢u3ukn W acTpOHOMHHM B HSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAIBHON U 3THUYECKOHN cepax NesITeNbHOCTH YeJI0BeKa, POJib U MECTO (PUBHKHU

Y aCTPOHOMHHU B COBPEMEHHOUW HAy4YHOU KapTUHE MHUpPA, POJIb PU3UUECKON TEOPUU



B OpMUPOBaHUM MTPEACTABICHUN O (PU3NYECKON KAPTUHE MUPA, MECTO (PU3HUECKOM
KApTUHBI  MUpa B 00mIEeM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTAaBIECHUMN O IIPUPOJIE.

MexnpeaMeTHbIE CBA3U.

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€H € KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

MexnpeMeTHbIE TOHSTHS, CBS3aHHbIE C W3YYEHHEM METOJIOB HAy4YHOI'O
NO3HAHUs: SIBJICHUE, HAay4HbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

MaremaTuka: peuieHue CHUCTEeMbl YpaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPHl M MX MPOEKIHWHU HAa OCH KOOPJHHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, NPU3HAKU TMOAOOUS TPEYroJIbHUKOB,
OIpeieJICHHUE MIIOLAAN MJIOCKUX GUryp u o0béma Tel.

Bbuosnorusi: snekTpuyeckue SBIECHUS B KUBOW MIpHUpone, KosieOaTelbHbIE
JBVKEHUS B KUBOM IPUPOJE, ONTHUYECKHUE SBJICHUS B KUBOU NPUPOJE, NEUCTBUE
paavanuy Ha KUBBIE OPraHU3MBI.

XVMHS: CTPOCHHE aTOMOB M MOJIEKYJI, KpUCTAIINYECKAsI CTPYKTYypa TBEPIBIX
TEJI, MEXaHNU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PELIETKH, CTIEKTPAJIbHBIN aHaIH3.

['eorpadus: MarHUTHbIE TOJOCAa 3€MJIM, 3aJ€KW MarHUTHBIX pYI,
(doTochEéMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHNE 3eMIIETPSCEHUII.

TexHonorus: JIMHUM 3JEKTpoIlepeaad, TE€HEepaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pajap, paJuONpPUEMHHK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.

[Inanupyemble pe3ynbTaTbl OCBOCHHS MPOrpaMMbl MO (U3MKE Ha ypOBHE
cpeaHero ooIero oopa3oBaHuMsl.

OcBoenue yueOHoro npeamera «®u3nka» Ha YpOBHE CpEIHEro OoOLIero

o0pa3oBaHus (0a30BBI YPOBEHb) JOKHO OOECIEUUTHh JTOCTHKEHHUE CIICTYIOITNX



JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIM4HOCTHBIE PE3YyIAbTAThl OCBOCHUS YUEOHOTO npeaMeTa « PDu3nKa JT0IKHbBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBbITa U OTbITA JICATEIILHOCTH B IMPOIECCE peau3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOU JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxk1aHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPaKAAHCKOW MO3UIMU OOYYAIOIIEroCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPATUIMOHHBIX OOIIEYETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPATUUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESITENBHOCTh B MHTEPECAX IPaXKJAaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMA NHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0 W NMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSACH HA MOPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCIE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 5CTETHYECKOT0 BOCIIUTAHUS:



ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYasl SCTETUKY HAYYHOTO TBOPUYECTBA,
pUCyLIEro (pU3nYEeCcKoil HayKe;

5) Tpy10BOTO BOCIIUTAHUS:

UHTEpPEC K Pa3auyHbIM cdepaM npodeccuoHanbHOU AEATETLHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 001aCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) 9KOJOrHYeCKOr0 BOCIIMTAHHUS

c(hOpPMUPOBAHHOCTh HKOJOTHUYECKON KYJIBTYpPhl, OCO3HAHUE TJI00AIBHOTO
XapaKTepa AKOJOTUUECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JICUCTBUU B OKPYKAKOLIEH Cpeie HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

Pacmiupenne ombiTa AESTENBHOCTH SKOJOTMYECKOW HAMpaBIEHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH M0 (QU3UKE;

7) LIEHHOCTH HAyYHOT'O TTO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JesATeIbHOCTH, TOTOBHOCTH B TIpOIEcCce
U3Y4YEeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENBCKYIO IEATETbHOCTD
WHIUBUIYabHO U B TPYIIIIE.

B mporiecce mOCTHMXEHHS] TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBbI
nmo (Qu3uKe s YpOBHA CpeAaHero oOmero oOpa3oBaHus y OOyYaronIuxcs
COBEPIIEHCTBYETCA IMOIMOHATLHBIN WHTEJUIEKT, MIPEAToIaratoIui
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKJIFOYAIOIIETO CITOCOOHOCTH MOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHME, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETYJUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMECHHE NPUHUMATH

OTBETCTBEHHOCTh 3a CBOE IIOBCACHUC, CIIOCOOHOCTH aJaIlITUPOBATECA K



AMOIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALUH, BKIIOYAIOLIEH CTPEMIICHUE K TOCTHKCHUIO LIEIU U
yCrexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEMCTBOBATh, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMITATUH, BKIIFOYAIOIIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro IMPU OCYHIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBUIO W COIEPEKUBAHUIO;

COIIMATIBHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTpaMBaTh
OTHOIIEHUSI C JIPYTUMH JIIOJBMU, 3a00TUThCS, MPOSBISITh UHTEPEC U pa3peliarh
KOH(IUKTBHI.

MeranpenMeTHbIe pPe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHuUs JTOHKHBI OTPakKaTh:

OBnasieHre YHUBEPCAIHHBIMH MTO3HABATEILHBIMU JIEHCTBHUSIMU

1) 6a30BBIC JTIOTHYCCKUE TCHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBATh M aKTyaJU3UpOBaTh  MpoOiIemMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

OmpeAesTh eI NACSATENbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JOCTHKECHUS;

BBIABJISITH 3aKOHOMEPHOCTHM W TPOTUBOPEYMST B  paccMaTpPUBAEMBIX
(U3UYIECKUX SBIICHUSX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaIu3a WMEIOIIUXCS
MaTepualibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B  JI€ITEIBHOCTb, OIIEHUBATH COOTBETCTBHE
PE3yABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUHN JEATEIbHOCTH;

KOOPJAMHUPOBATh M  BBINIOJHATH pPabOTy B  YCIOBUSX PEaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BBIC UCCIIEIOBATEIBCKUE TEUCTBUS:

BJIAJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHSATUSMH U METOJAMU

bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMH Y4eOHO-HCCIIEI0BATENBCKON U IPOSKTHOM e TEIIBHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHUAAMU JCSITCIPHOCTH MO TOJYYCHHIO HOBOTO 3HAHHS,  €ro
WHTEpIpEeTalud, MpPeoO0pa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHCIIE TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIATh TIPUYUHHO-CIICJACTBCHHBIC CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKa3aTeIbCTBA CBOUX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TIOJNyYEHHBIE B XOJAC pEIICHUS 3aladdl  pPe3yibTaThl,
KPUTHYECKH OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (QOPMYNIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHON
IESITeTbHOCTH, B TOM YHCIIE TIPH U3YYCHUU (HU3UKY;

JaBaTh OLEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCHTh 3HaHHWSA 10 (U3MKE B TNPAKTUYECKYIO O00JacTb
KU3HECATEITLHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIC UJICH, IIPEAJIaraTh OPUTHHAIBHbIC TOIXObI M PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOLINE albTEPHATUBHBIC PELICHHUS.

3) pabota ¢ uHpOpMaIIHUECH:

BJIJIETh HAaBbIKaMU MOIY4YeHHsI HHPOpMAIUU (PU3MUECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOMCK, AaHAJU3,
CHUCTEMAaTH3allMI0 M HUHTEpIpeTannio MHPOPMAlUU pa3IUYHBIX BUIOB U (hopm
MIPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONB30BaTh  CpencTBa HMH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX

3a7a4 = ¢ coOmrojeHueM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,



TUTUEHBI, PECYpCOCOEPEKEHUSI, TMPABOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (DU3UUECKOTO COACPKAHUS B PA3NUUYHBIX (opmarax ¢
y4€TOM HazHa4YeHUs HHGOPMAIIMU U 1IeJIEBOM ayIUTOPUHU, BEIOUPAsi ONTUMAIIbHYIO
dbopmy npeacTaBiIeHUs U BU3yAIU3allUH.

OBnajieHre YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

1) obmieHwue:

OCYIIECTBJIITh  OOIIEHHWE Ha Yypokax (U3UKM U BO BHE-YpPOUHOU
NeSATeNIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CUTyalldd W  CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHas €S TEIbHOCTD:

NOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAIbHOM
paboTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUU C YYETOM OOIIUX
MHTEPECOB, U BOBMOKHOCTEW KaXJOr0 WieHa KOJUIEKTUBA;

OpUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHu30BbIBATH WU
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHKECHHUIO: COCTaBJISATh IUIAH JICMCTBUM,
pacrpenensTh pojaud C YYETOM MHEHHM YYacTHUKOB, OOCYXKIAaTh pe3yJbTaThbl
COBMECTHOM padoTHhI;

OLICHMBAaTh KA4€CTBO CBOETO BKJaJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C TMO3ULIUU HOBHU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIITh TMO3UTUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IMUYHBIX
CUTYyalusiX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBnajieHle YHUBEPCAIBHBIMU PETYISATUBHBIMU JEUCTBUSIMU:

1) camoopranuzanusi:



CaMOCTOSATEIIbHO OCYUIECTBIISATH MMO3HABATENbHYIO AESITEIBHOCTh B 00JaCTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJILHO COCTABJISITh TUIAH PEHICHUS] PACUETHBIX M KaueCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTUYECKON pabOThl ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOUYTCHHIH;

JlaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupsiTh paMKH y4eOHOTO NMpeIMeTa Ha OCHOBE JIMUYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEeHTUpOBAaTH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO SPYIULUM B 00JACTH
(bM3UKH, TOCTOSTHHO TTOBHIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalllsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAaMM  TO3HABAaTEJIbHOM  pediekcur Kak  OCO3HAHUs
COBEpIIAEMbIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU IS OIICHKU CUTYaIlMd, BEIOOpa BEPHOTO
peuieHus;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS MO UX CHHXKEHUIO;

OpUHUMATh MOTHBBI WU apryMEHTHl JPYTrUX I[pU aHaIHW3€ pe3yJbTaToOB
NEeATEIbHOCTH.

3) npuHsATHE ceOs U APYTUX:

IpPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHBBI WU apryMEHTbl JPYyTHX IMpU aHalIu3e pe3yJibTaToB
NEeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OLIUOKY.

[IpeameTrHble pe3ynabTaThl OCBOCHHS Mporpammel mo ¢usuke. B mpoiecce



U3ydeHus: Kypca Kypca (usuku 0azoBoro ypoBHs B 10 kiacce oOyuarommiics
HAy4UTCS:

JEMOHCTPUPOBATh Ha MPHUMEpPaxX Pojb U MeCTO (PU3UKU B (HOPMHPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOIEH;

YUUTHIBATh TpPaHUIbBl NPUMEHEHUS W3YyUYEHHBIX (U3HUUECKUX MOJENeH:
MaTepHalibHas TOYKa, MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TENO,
UJECaTbHBIN ra3, MOJAEIHN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh GU3HUECKHE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYISIPHO-KMHETHYECKON TEOPUU CTPOEHHS BEIIECTBA U
AIEKTPOMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBU)KEHUE,
CBOOOJIHOE TAZICHUE TeJ, JBUKEHUE MO OKPYKHOCTU, UHEPLHUs, B3aUMOJICHCTBHE
Tels1, AudQy3usi, OpPOYHOBCKOE BUKEHHUE, CTPOEHUE JKUIAKOCTEH U TBEPIBIX Tell,
U3MeHeHHe 00bEMa Te MpU HarpeBaHUM (OXJIAXKJEHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHACHCALWs, IUIABICHUE, KPUCTA/UIM3aLUs, KUICHUE, BIIAXKHOCTH
BO3/lyXa, IOBBILICHUE HABIEHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXY IapaMeTpaMU COCTOSIHUSA ra3a B HU30IpoLeccax, dJIEKTPU3anus Tell,
B3aNMOJICVICTBUE 3aPAI0B;

OIKCHIBATh MEXAHUYECKOE JIBUKEHHE, UCIONb3Yysd (PU3NUYECKUE BEIMYUHBI:
KOOpAMHATa, IIyTh, MEPEMELICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKash SHEPIus, MOTCHLHUAIbHAS JHEPIrus, MEXaHWYeCKas
paboTa, MexXaHHWYeCKass MOLIHOCTh; NpPU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(U3NYEeCKUil CMBICI HCHOJB3YEMBIX BEIWYMH, WX OOO3HAYCHHS] U EIUHMIIBI,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTHUMH
BEJINYNHAMU;

ONMCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS,
UCIONIb3Ys. (PU3MYECKUE BEJIMYUHBL: JaBICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAST DHEPTUs XaOTHYECKOTO JBHUKEHMS MOJIEKYJI, CPEIHEKBAAPATUYHASL

CKOPOCTb MOJICKYJI, KOJIHWYCCTBO TCIINIOThI, BHYTPCHHASA OJSHCPIHUA, pa60Ta rasa,



KO3(pPUIMEHT TMOJE3HOTr0 JACHCTBUSI TEIUIOBOIO JIBUTATENsl; TpPU ONHUCAHUU
MPaBUJIBHO TPaKTOBAaTh (U3UMYECKUM CMBICI HCMIOJIB3YyEeMbIX BEJIHWYMH, UX
0003HaYeHUs] W E€IUHUIIBI, HAaXOAUTh (OPMyINbI, CBS3BIBAIONIUE JAHHYIO
(bU3UYECKYI0 BEIUYUHY C IPYTUMU BEJTUUNHAM;

ONUCHIBATH N3YUEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ys (PU3MUECKUE BEIUYMHBI: HJIEKTPUUECKUN 3aps/l,
AJIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTH MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
Ipyu OMUCAHUU TIPABUJIIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYUH, WX OOO3HAYCHHS U CJAUHUIILI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME
JTAHHYIO0 (PU3MUECKYIO BEIMUYUHY C IPYTUMH BEIUUHMHAMU;

aHAJM3UPOBATh (PU3UUYECKHUE TPOIECCHI U SBJICHUS, UCIOIB3Ys (PU3UUCCKUEC
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMUpHOro tsarotenus, I, I u III 3akonsl HeroToHa,
3aKOH COXPaHCHHUSI MEXaHMYECKOM DSHEPruM, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLMI CYNEPHO3ULIMU CHWJI, TPUHIIMIT PABHOINPABUS HWHEPIUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUM TEIJIOBOTO ABUXKEHUS MOJIEKYII C
a0COJIFOTHOW TeMIepaTypoH, MepBhId 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHCHMUSI
JJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mnpu 5TOM pa3iauyarh CJIOBECHYIO
GbOopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKCHUE W YCIIOBHS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIMIBI JCHCTBHS MAIlIMH, IPUOOPOB U
TEXHUYCCKUX YCTPOMCTB; pa3audaTh yCIOBHS MX 0€30MacHOr0 HMCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHSTh OKCIIEPUMEHTBI IO HCCICIOBAHUIO (U3UYCCKHX SBICHUN U
MPOIIECCOB  C HCIOJBb30BAHUEM MPSMBIX, U KOCBEHHBIX H3MEPEHUM, MPH ITOM
dbopmMyITHpoBaTh MPOOIEMY/3a/1a9y ¥ THIIOTE3y YU4SOHOTO SKCTIICPHUMEHTA, COOMPATH
YCTAHOBKY W3 MPEJJI0KEHHOTO 000pYA0BaHHUS, TPOBOJIUTH OMBIT U (POPMYITHUPOBATH
BBIBO/IBI;

OCYIIIECTBIIATH MPSIMbIE U KOCBEHHBIC U3MEPEHHS (DU3UUECKUX BEJIMYUH, TPH

9TOM BBIGI/IpaTB ONITUMAJBHBIA CIIOCO0 HU3MCPCHUA M HCIIOJb30BATb HM3BCCTHBLIC



METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

HCCNEeIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIOJIb30BaHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThI MOJYYCHHON 3aBUCUMOCTU (PU3NUECKUX BEJIUYUH B BUJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS,

co0Jiro1aTh MpaBuiIa O€30MacHOro TpyAa NP MPOBEICHUN UCCICAOBAaHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO
000py10BaHMUS;

pemath pacu€THbIE 3aJlaud C SBHO 3aJaHHOM (DU3UYECKOW MOJEIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HEoOXoAuMbIe IS €€ peIIeHUs, TPOBOJUTH PacuéThl U OIICHUBATH PEATHHOCTH
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BEITUUNHBL;

penaTh KaYeCTBEHHBIE 3a/1a41: BBICTPAUBATh JJOTMYECKU HENPOTUBOPEUYNBYIO
LEMOYKY pacCyKIEHUM C UCTIOJIb30BaHUEM U3YyUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEM
U GU3HUECKUX SIBJICHUN;

UCIIONIb30BaTh ~ MPU  pEIIeHWH  y4eOHBIX  3a/lad  COBpPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU U
IpeACTaBiICHUs Y4eOHOM M Hay4YHO-TIOMYJIIpHOW WH(OpMalWu, MOJY4eHHOW H3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

PUBOJUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, OOBACHEHUE MPOILIECCOB OKPYKAIOIIEr0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUA MO (U3MKE B MOBCETHEBHOM JKH3HU
TSl o0ecredeHus: 0€30MacHOCTH MPU 00pAIEHUH ¢ TPUOOpPaAMU U TEXHUYECKIUMU
YCTpPOMCTBAMH, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpYIIE€ C BBINOJHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,

IJIAHUPOBaTh pabOTy TPYMIbl, pPalUMOHAIBHO pacHpenesiaTh OOS3aHHOCTH U



IUIAHUPOBATh JCATEIBPHOCTh B HECTAaHIAPTHBIX CHUTYAIUSAX, OIECHUBATH BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIICMEI.

[IpenmeTHBIC pe3ymbTaThl OCBOCHUS MpOTpaMMbl 1Mo (u3uke. B mporecce
U3y4YeHus: Kypca Kypca (usuku 6azoBoro ypoBHs B 11 kiacce oOywaromuiics
HAYYUTCS

JEMOHCTPUPOBATh Ha MPHMEPAX POJb U MeCTO (HU3UKH B (HOPMHPOBAHUU
COBPEMCHHOW HAYYHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKUA H
TEXHOJIOTUH, B TMPAKTUYCCKON JCATCIBHOCTH JIOJACH, ICIIOCTHOCTh U €IUHCTBO
du3HUecKOl KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHUS W3YyYCHHBIX (U3UUYECKHUX MOJICIICH:
TOUCYHBIA AICKTPHUCCKHUI 3apsiI, Jyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO SApa NP PEIICHHH (DU3UICCKUX
3aj1ay;

pacrno3HaBaTh (U3HUECKHUE SBJIICHUS (TIPOIECCHI) U OOBSICHATHh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKH W KBAHTOBOH (DU3HMKU: JICKTPUUYCCKAs MTPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JEHCTBHUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, JJCKTPOMArHUTHAs WHAYKIMS, JACHCTBHE MArHUTHOTO TIOJSA Ha
INPOBOAHUK C TOKOM M JABWXKYIIUHCSA 3apsjl, SJCKTPOMArHUTHBIC KoOJcOaHUS |
BOJIHBI, MPSIMOJUHEHHOEC pAacCIpOCTPAHCHHE CBETAa, OTPAKCHHUE, IPECIOMIICHHE,
uHTepdepeHnns, audpakius W TOJsApH3alds CBeTa, JUCICPCHS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBlIeHHE, BOSHUKHOBEHUE
JUHENYATOrO0 CHEeKTpa aToMa BOJOPOJA, EeCTECTBEHHAs M HCKYyCCTBEHHAas
PaANOaKTHBHOCT;

OMKCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKHUE, MArHUTHBIEC,
ONITUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3IWYHBIX  Cped) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTONB3Ys (U3HUECKHE BEITUIUHBI:
AIEKTPUUECKHUIN 3apsll, CHJa TOKa, DJIEKTPUUYECKOE HAIMPSHKEHUE, DIEKTPUICCKOE
COTIPOTHBIICHHE, PA3HOCTh MOTCHITMAIOB, AJICKTPOJBIDKYINAs Cuia, paboTa Toka,
WHIYKIUST MAarHATHOTO TOysl, cwia Awmrmepa, cuia JlopeHra, WHIYKTHBHOCTH

KaTyIIKH, SHCPIruA JSJIICKTPHUYCCKOIO W MArHuTHOI'O HOJ'IGI‘/'I, nepuoa M 4acrtorTa



KoJieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
FapMOHUYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JUH3bI, NPU OIMUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJB3YEMbIX BEJIWYMH, HMX OO0O3HAYEHUS U €JAUHUIIBI, YKa3bIBaTh
(b opMyIibl, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMU BETUUMHAMU;

OMHUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOLIECCHI, MCIOJb3YS
dbu3MYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETAa, DHEPTUs U UMITYJbC (POTOHA, IEPUO]I MOJypacmaaa, YHEPTUsl CBI3U
aTOMHBIX SiJIep, TPU ONUCAHWHM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUCHHUS W EIWHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEIWYHMHY € JIPYTMMHU BEJIIMYUHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKOU BEJIMYHMHBI,

aHAJTM3UPOBATh (PU3UUYECKHUE TPOIIECCHI U SBJICHUS, UCIOIB3Ys (PU3UICCKUEC
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJI€I0BATEILHOIO0 U MapajlieIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOMU
WHYKIIUY, 3aKOH MPSIMOJIMHEWMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAaHECHHUS MMITYJbCa, 3aKOH COXpaHCHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHHsS MacCOBOr0 4Mcia, MocTyiaTsl bopa,
3aKOH PAJMOAKTUBHOTO pacmajaa, MpPH 3TOM pa3jInyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIPAKCHHUE U YCJIOBHS (TPaHMIIBI, OO0JIACTH)
MPUMEHUMOCTH;

ONpeAesATh HapaBICHUE BEKTOPA UHAYKIIMHM MAarHUTHOTO TOJISI POBOTHUKA
C TOKOM, CuJIbl AMmIiepa u cuisl JIopeHIa;

CTPOUTHh M OIUCHIBATh H300paKCHHE, CO3J][aBa€MOE€ IIJIOCKUM 3EpKaJIOM,
TOHKOM JTUH30M;

BBITIOJTHSTh OKCIIEPUMEHTBI IO HCCICIOBAHUIO (U3UYCCKHX SBICHUN U
MPOIIECCOB  C HCIOJb30BAaHUEM MPSIMBIX, U KOCBEHHBIX M3MEPEHUU: MPH ITOM
dbopMynupoBaTh npodiieMy/3a1aqy U TUMOTE3Y yYEOHOT0 IKCIIEPUMEHTa, COOMpaTh

YCTAHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH



BBIBO/JIbI;

OCYIIECTBIISITH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUUUH, TIPU
ATOM BBIOMpPATH ONTUMAJLHBIM CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUM;

UCCJIE0BAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYMH C UCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAC TaOIHI] U
rpaduKoB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCJICIOBAHMUS;

co0JIro1aTh MpaBuia OE30MacHOr0 TpyAa NP MPOBEICHUN UCCICIOBAaHUN B
paMkax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKOM W TMPOEKTHOU
NEATeIbHOCTH C UCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
000py10BaHMS;

pemaTrh pacu€THbIe 3aJlaud C SBHO 3aJIaHHOW (DU3WYECKOM MOJIEIbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3MUYECKUe BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pEellIeHHUs, MPOBOJUTh PACUETHI U OLEHUBATH PEATHHOCTD
MOJIYYEHHOT'0 3HAYeHUS PU3NYECKON BETUUNHBL;

pelIaTh KAYeCTBEHHBIE 3a/1a4M: BBICTPAUBaTh JIOTUYECKH HEPOTUBOPEYUBYIO
LETIOYKY PACCYKJICHUHN C UCTI0JIb30BAHUEM U3YUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN
U (U3UYECKUX SBICHUN;

UCIIONIb30BaTh ~ MPU  pEIIeHWH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH(OPMAITMOHHBIE TEXHOJIOTUH JIJIS TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALINN U
MIPEICTaBICHUs Y4eOHOW M HAYYHO-TIOMYJAPHON HH(OpMAIMU, TOTyUYEHHOH H3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPUHIUIIBI JIEUCTBHUSI MAIIMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX OE30MMACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU,

MPUBOJUTH MPUMEPHI BKIIa/Ia POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE

TCXHHUKHN H TCXHOJI OFHﬁ;



HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HMKE B MOBCEAHEBHOMN JKHU3HH
Uit o0ecrieyeHus: 0€30NaCHOCTH MPU OOpaIeHUH ¢ TpUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, ISl COXPAaHEHUS 3I0POBBS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpyMIE C BBIIOJHEHUEM pA3IMYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHAIBLHO pacHpeieNiaTh OOS3aHHOCTH W
IUIAHUPOBATh JIEATEIBPHOCTh B HECTAHAAPTHBIX CHTYaIUSX, OILIEHWBATh BKIAJ

KaXXI0ro U3 y4aCTHUKOB I'PYIIIIBI B PCIICHHC paCCManHBaCMOfI HpO6JI€MBI.
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