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MNOACHUTEJIbHAS 3ATINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS CpPEIHEr0 YpPOBHS o0OIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIO)KCHHMH H TpPeOOBaHWN K pe3yabTaTaM OCBOEHHS OCHOBHOM
obOpazoBartenbHON Tiporpammbl Deaepanun, npeacraieHnoir B ®I'OC COO, a taxxke ¢ y4éTom
dbenepanbHOl paboueil MporpaMMbl BOCHUTAHMS U KOHLEMIUHU MpEenojJaBaHusl yueOHOro
npeameta «®dusuka» B 00pa3oBaHMM opraHuzammii Poccuiickoir denepamnuu, peann3yrommx
OCHOBHBIE 00pa30BaTeIbHbBIE POTPAMMBI.

CopepxaHue mporpaMMbl 1O (DU3MKE HAMPABIEHO HA CTPAHMIIBI €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa ydamuxcs 10—11 knaccoB npu oOyueHun ux ¢uszuke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-JIESTEIbHOCTHOTO KOHTeKcTa. [IporpamMma mo ¢u3uke COOTBETCTBYET
tpeboBanusM PI'OC COO k eBpomecKUM JTHMYHOCTHBIM, MPEIMETHBIM M MeTanpeaMeTHBIM
pe3ynbTaTaM 00yueHusi, a Takke oOecrneunBaeT HEOOXOAUMOCTh PEaTU3aluU MEXKIIPEAMETHBIX
CBsi3el (DM3HMKHU C €CTeCTBEHHO-HAYUYHBIMHU YU4eOHBIMH IIpeaMeTamMu. B kauecTBe OCHOBHOM 11enu
u3yueHus ¢Qusmku Ha 0O0meM YpoBHE cpeaHero oOpa3oBaHUS, MPHUBEACHBI CIEAYIOIINE
pe3ynbTaThl M3Yy4eHUs Kypca (QHU3UKU: JUYHOCTHBIE, MeETampeaMeTHbIE, IMpeJAMETHbIe (Ha
6a30BOM ypOBHE).

[IporpamMma mo ¢gu3uke BKIIOYAECT:

[IpuBonsaTCs pe3ynbTaThl OCBOCHHMS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIE PE3yAbTATHI MO TOJIaM O0yUYEHHUS;
coziepkanue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHHs..

du3nka Kak Hayka O Haubosiee OOIIMX 3aKOHAX MPUPOJIBI, TPEJICTABICHHAs B BUJIC
cUCTeMbl OOyueHHs TMpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIaJ B 3HAHHUS 00
okpyxarwmeM wmupe. [IIKoapHBIH Kypc (GU3UKH — CHCTEMOOOpa3yloIIUi s eCTECTBEHHO-
HAayYHBIX MPEIMETOB, TMOCKOJIbKY (U3WYECKHUE 3aKOHBI HMCXOJSAT W3 OCHOB TIPOIIECCOB U



HaIpaBJICHUH, M3Yy4aeMbIX XUMUH, ouosorumy, ¢bu3nueckoit reorpaduu U
acTpoHOMHMH. Vcrionib30BaHNEe ¥ aKTUBHOE MpPHUMEHEHHE (U3NYECKUX 3HAHUM OIpenenseT
XapakTep M Pa3BUTUE NEPEIOBHIX TEXHOJOTUH B 00JACTH SHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCa, TOJY4EHMs] HOBBIX MAaTE€pHAIOB C 33JaHHBIMU INpUHIUNAMM U Jpyrux. U3yduenue
(¢U3MKK BHOCHT OCHOBHOW BKJIQJ B METOJbl E€CTECTBEHHO-HAyYHOH KapTUHBI MHUPA
oOyJaromuxcs, B METOAaX yMEHHH NPUMEHSITh HaydHbIE METOJbI TIO3HAHUS MPU BBITIOJTHEHUU
VMMM HaY4YHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢u3uKu a1 ypOBHS cpenHero o0mero o0pa3oBaHUs 3aJI0KEH PsIIl UICH,
KOTOpbIE MOKHO paccMaTpUBaTh Kak IPUHIHUIIBI €0 OCTPOCHUS.

Hoes xopowa. B COOTBETCTBUM C €€ KypCOM SBJISIETCSI JIOTUYECKH 3aBEpLIEHHBIM, OH
COJIEP’)KUT MaTepuajbl U3 BCEX pa3/ieloB (PU3MKHU, BKIIIOYAs BOMPOCH KAK KJIACCHYECKOMH, Tak U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUM C MaTepualaMu Kypca (pu3uku, o0beInHEHHBIMU
BOKpYr (pusmueckux Tteopuil. Begymum B Kypce SBISIOTCA TNPEACTABICHUS O CTPYKTYPHBIX
CJIOSIX MAaTE€pPUH, IPUPOJIBI U MOJIS.

Hoes eymanumapusayuu. Ee peanusanus npeanoyiaraeT UCIoJb30BaHUE T'yMaHUTapHOTO
noTeHIHana (pU3n4Yeckoi HayKu, OCMBICTICHHE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU U SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnrennocmu. Kypc ¢puzuku npenmnosiaraet 3HaKOMCTBO € HIMPOKUM
KPYroM TEXHHYECKUX U TEXHOJIOTHYECKHX TEXHOJIOTHIA, H3yYeHHBIX TEOPUH 1 SHEPTCTHUKH.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BHECEHMsI D3JIEMEHTOB COJEpXKaHHUA,
MOCBSIIEHHBIX KOJOITMUYECKUM MpoOeMaM COBPEMEHHOCTH, BIMSHUS Pa3BUTUS U TEXHOJOIHH,
a TakKe 00CYXICHHsI TIPOOJIEM pa3yMHOTO MPHUPOIOTIOIB30BAHUS U 0CO00# 0€30MMacHOCTH.

CrepXHEBBIMU DJIEMEHTaAMH Kypca (PH3WKH Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUs
ABIIAIOTCS (U3n4eckue Teopun (GopMHUpPOBaHUE MPEICTABIECHHBIX O MOCTENEHHOM MOCTPOCHUU
(bu3n4ecKux TEOpH, POJIMKOB (PyHIaMEHTAIbHBIX 3aKOHOB M IIPe0oOpa30BaHUM B COBPEMEHHBIX
IIPEJCTABICHUAX O IMPHUPOJIE, IPaHULAX NPUMEHUMOCTH TEOPHH, U1 ONMMCAHHs €CTECTBEHHO-
Hay4YHbIX TEHJCHLIUH U IPOLIECCOB).

CucTeMHO- I TETbHOCTHBIN MOX0/ B Kypce (DU3UKHU pealu3yercsl MPeke BCEro 3a cyer
OpraHu3aluM 3KCIIEPUMEHTAIIbHON JesTeNlbHOCTH oOyuaromuxcs. /g 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CUCTEMbI (PPOHTAIBHBIX IOCIEJOBATENIBHBIX 3KCIIEPUMEHTOB U
na0opaTOpHBIX paboT, KOTOpbIE B IpOrpamMMe 1o Gpu3uKe 00beIUHEHbl B O0LIEM CIUCKE YYEHHH
IIPAKTUYECKUX paboT. BeljeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX paboT, MPOBOJUMBIX
JUIL KOHTPOJIL U HaOMIO/IEHHsI, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOTO Mpoliecca Ha
OCHOBE IUIAHUPOBAHMS M OCHAIleHUs KaOuHeToB (u3uku. I[Ipy 3ToM 0OydeHUIO BIAJCHUIO
OXpaHOM MPHUMEHSIOTCS METO/bl INPOBEJCHUS JOINOJHHUTEIbHBIX H3MEPEHUH, HCCleoBaHue
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U MIOCTAHOBKA OMBITA B paMKaX MPEAI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAeNSIeTCs PEeLICHUIO PAcYETHBIX M KadeCTBEHHBIX 3aj1ad. [Ipu sTom
Uil pacy€Ta MPUOPUTETHBIX 3a]ay SBJSIOTCS 3a/1auM C SBHO 33JaHHON (pu3nyeckoil MoJenblo,
MIO3BOJISIIOIIEH MPUMEHSTh M3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH, KaK W3 OIHOIO paszeia
Kypca, TaKk M HUHTETPUPYS 3HAHUSA M3 pa3HbIX pazjenoB. s Takux NPUOPUTETHBIX 3ajad
SBIISIOTCSL 33/aHUSl 10 OOBSACHEHUIO NPOTEKaHUS (U3UYECKUX TEHAEHIMH M MpOIECCOB B
COBPEMEHHOM XHU3HH, TpeOyromue BblOOpa (U3MUECKHX MOJENed sl CUTYyallMi IMpakTHKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ T1peboBanusimu PIOC COO k MarepuasbHO-TEXHHUYECKOMY
oOecrieyeHnIo Tmporecca 0a30BOr0 ypoBHS Kypca (UM3MKM Ha YpOBHE CpeaHero oOIiero



oOpa3oBaHUs HEOOXOAUMO O0y4aThCcs B YCIOBHUSIX IPEAMETHOTO KaOWHeTa (U3HKU WIH B
YCJIOBHSAX MHTETPUPOBAHHOTO KaOWMHETa MPEeAMETOB €CTECTBEHHO-HAYYHOI0 LUKiIa. B xabunere
Gu3MKK JODKHO OBITh HeoOXxoammoe JaboparopHoe OOOpyIOBaHHME ISl  BBITIOJHEHUS
YKa3aHHOTO B IporpamMme Mo (U3uKe Y4eOHBIX MPAKTUYECKUX PadOT M JIEMOHCTPAIMOHHOE
obopyioBaHue.

JleMOHCTpalMOHHOE ~ 00OpyJIOBaHME  COOTBETCTBYET  NPUHIUIY  MHUHUMAIBHOU
JOCTAaTOYHOCTH M 00ECTIeYMBAET MOCTAHOBKY KIIACCHUYECKOW MPOTPAMMBI MO (hU3HKE KITFOYEBBIX
JEMOHCTpAIMi U MCCIIEOBAHUS M3y4aeMbIX HANpPaBICHUU W IPOIECCOB, IMIMPUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JlaGoparopHoe 060opyAOBaHME IJisi Y4EOHBIX MPAaKTUUYECKUX pabOT Gopmupyercs B BUIE
TEMaTHYECKHX KOMIUIEKTOB W KOHTPOJHPYETCS B pacdeTe OJHOTO KOMIUIEKTAa Ha JIBYX
oOyuatoniuxcs. TeMaTHyeckre KOMIUIEKThI JabopaTopHOro OOOpPYIOBaHUS JIOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHBIX CTAaHJAPTHHIX W IMHU(POBBIX MPUOOpPaAX, a TaKKe KOMITBIOTEPHBIX
M3MEPUTENIBHBIX CHCTEMaX B BUJE IU(PPOBBIX JIAOOPATOPHUH.

OCHOBHBIMHU TIPEACTABUTEISIMU (PU3UKH, U3y4aIOIIUMU O0IIee 00pa3oBaHHe, SIBISIOTCS:
MOJICP)KUBAET HHTEPEC W CTPEMJICHHE OOyJalomMXCS K HAayYHOMY HW3YYEHHUIO IPHPOJIBL,
Pa3BUTHIO UX WHTEIUICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEICTABICHUH O HAYYHBIX METOJaX IMO3HAHWS M YIPAaBIEHHE HCCIEI0BATEIECKUM
OTHOIIIEHHEM K TIPUPOIHBIM SIBIICHHSIM;

METOJBl HAYYHOTO MHPOBO33PEHHS] KaK pe3ylbTaT W3Y4YCHHS OCHOB MaTepuu U
(dhyHIaMEHTANBHBIX SIBIICHUNA (PU3UKH;

METO/Ibl YMEHUN OOBACHAIOT SIBJICHMSI C MCIOJb30BaHUEM (U3NYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNIbCTB;

MIpe/ICTaBJICHbl MPEJICTABICHHbBIE POJIMKA (PU3UKHU JUTSI pA3BUTHUSI IPYTUX BUAOB HAYKH, TEXHUKH
Y TEXHOJIOTHH.

JlocTrxkeHne 3TUX IeJield pacCMOTPEHUs CIEAYIONINX 3a/1ad B MPOLIECCe U3YUEHUsl Kypca
(hM3UKH Ha YPOBHE CpeIHETO 00IIero o0pa3oBaHus:

MpHOOpeTeHNEe CUCTEM 3HAHUN 00 00IMX (PU3HUECKUX MPUHIIMIIAX, 3aKOHAX, TEOPUSIX, BKIIIOYas
MEXaHUKY, MOJIEKYJISApHYIO (GU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO (U3HKY U DJIEMEHTHI
acTpopU3UKH;
METO/Ibl YMEHUHN MPUMEHSIOT TeOpEeTHUUECKUEe 3HAHUA ISl OOBbsICHEHUS! (U3UYECKUX SIBJICHUN B
MPUPOJIC U AJIS IPUHATUS MIPAKTUUECKUX PEIICHHUI B MOBCETHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB pEIICHUs Pa3IUYHbIX 33/1a4 C SIBHO 33JaHHOM (U3MYECKOI MOJIENbI0, 3a/1a4,
OTIPEICIAIONIUX CaMOCTOATENbHOE CO3/1aHue (U3NYECKON MOJENu, aJeKBATHBIX YCIOBUMN
3a/1a4u;
MOHUMaHHe (PU3MUECKUX OCHOB M COOMIOJCHHE JEHCTBHI TEXHHMUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX OKPYXKAIOLIEH Cpe/Ibl;
BJIQJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBaHMS M MIPOBEAEHUS  (PU3MUECKHX
SKCMIEPUMEHTOB, aHainu3a M (UHAHCOBOM HHGOpMAIMU, OIpeJesieHUs] JI0CTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;
CO3/laHME YCIOBUH /sl pa3sBUTHS YMEHHH INPOEKTHO-HCCIIEAOBATENBCKOM, TBOPUYECKOM
JEeATeIbHOCTH.

Ha usyuenue ¢usuxu (6a30BbIii ypoBeHb) B 10 kmacce orBoautcs 68 vacoB (2 daca B
HEJIEIIO).



[Ipennaraemserii B mporpamMe Ha®op 1o ¢u3uke J1a0OPaTOPHBIX U MPAKTUYECKUX padoT
SABIISICTCS MPEINOYTHTEIBHBIM JJISl YYUTEINsA, JETAroIero BhIOOP IMPOBEICHUS JIa0OPATOPHBIX
paboT 1 OmBITA C YYETOM UHAWBUAYAIBLHBIX OCOOCHHOCTEH 00YyJaroIIXCsl.

COJEPKAHUE OBYYEHUA

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupoze. Hayunsle meToabl NMO3HAHUA OKpyXKaromero mupa. Pois
HKCTIEPUMEHTA U TEOPUH B MPOLIECCE O3HAHUS MPHUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue gusnueckux GaxTopoB U mpoueccoB. Hayunsie runoressl. @usnueckue
3aKOHBI ¥ TeOpUH. ['paHuIIbl BaXKHOCTH GU3NYECKUX pacTeHuM. [IpuHIMIT COOTBETCTBUSI.

Ponp u mecro ¢u3MKM B COBpEMEHHOM HAydyHOM KapTMHE MHpa, B MPaKTHUYECKON
NEeITeNbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe aBmkeHHE. OTHOCHUTEIBHOCTh  MEXaHHYECKOro  JABMKeHUs. Cucrema
otcuera. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M YCKOpPEHHE
MaTepHaIbHBIX TOYEK, UX MPOEKIIMU Ha OCHU CUCTEMbl KoopauHaT. CIOKEHHE MepeMENIeHU U
CJII0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWkeHHE. ['paduku 3aBUCIT OT
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MATEPUAIBHOTO NIEPEMEILICHUSI TOYEK BO BPEMEHH.

CBoboaHoe majienre. Y CKopeHrue CBOOOTHOTO TaICHUSI.

KpuBonuueitHoe paBuKeHHE. JIBUKEHHME MATEpUANIbHBIX TOYEK IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJIKO CKOPOCTH. YTJIOBasi CKOPOCTh, JJUHEWHAas ckopocTh. [lepron u nepuon
oOparienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: CIHJIOMETp, JIBIDKEHUE
OKpY’Karollen Cpelibl, IEMHbIE U peMEHHBIE TIEpeaauH.

Jlemoncmpayuu

Moienb cucTeMBI OTCUETa, MILTIOCTPAIUsd KHHEMAaTHYECKUX XapaKTePUCTUK ABUKCHUSI.

[IpeoOpazoBaHue ABMXKEHHUI C UCIIOJIB30BAHMEM MPOCTHIX OPUEHTHUPOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmionenue 3a [BWKeHHMEM Tena, OpOLIEHHOTO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaICHHUS.

VYrpaBneHue CKOpoCTbIO IPH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOIIEHUST ~ MEXAY  MYTAMH,  TNPONUACHHBIMM  TEIOM  3a
MOCJIEI0BATENbHBIMU PABHBIMHU MPOMEXYTKAMU BPEMEHHU IMPU PABHOYCKOPEHHOM JIBHXKEHHUH C
HavyaJlbHOU CKOPOCThIO, PAaBHON BEPOSITHOCTH.

N3yuenune nBUKEHUs MIApUKa B BA3KOM KUJIKOCTH.

N3ydeHue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuxa

[Ipunnun otHocurensHoCTH ['anmunen. Ilepseiii 3akoH Herotona. IHepLmaabHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. [lpunimun cynepno3unuu  cui. Bropoir 3akoH Helotona  ist
MaTtepuanbHbIX TOUeK. TpeTui 3akoH HproToHA 1711 MatepralibHbIX TOYEK 3PEHUA.

3akoH BceMHupHOTO TAroteHus. Cuna TspkecTu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.

Tpenue. Bunst  Tpenuss  (mokosi,  CkoJibKeHus, KaueHus). Cuna  Tpenus. Cyxoe
TpeHue. Cuiia TpeHHs CKOJbXKEHHS U cuia TpeHus oceHbro. Koapduuuent tpenus. Cuna
COTIPOTHUBIICHUS IBUKCHUIO TeJIa B )KUKOCTH WJIH B3TJISIC.

[TocrymarensHO€ U BpamnaTeIbHOE BIKEHUE a0COJIFOTHO TBEPJIOTO Tea.

MoMEHT OTHOCHUTENBHO CHIIBI BeTpa. [1nedo cubl. YciioBust paBHOBECHS Tea.

TexHuueckre yCTpPOWUCTBA M TPAKTUYECKOE TPUMEHEHHWE: TMOIIIUITHUKN, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHEHHE MaCCOBBIX TeEJ.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh YIPYTOCTH OT Ae(QOpMaIi.

HeBecomocts. Bec Tena npu yCKOpeHHOM NOABEME U TTaJICHUM.

CpaBHeHHE CUJI TPEHUSI HEOKUTAHHOCTEH, KAYEHU U CKOJIBKEHUS.

VYcnoBust paBHOBecus Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenue nBuxenus Opycka 1o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUT OT CWJIBI YIPYrOCTH, BO3HUKAIOIIEH B IMPYKUHE U PE3NHOBOM
oOpasrie, oT ux aehopmariuu.

VYcnoBus nccieoBaHus paBHOBECHUS TBEPOTO Teja, Oelblil 0Ch cMapT.

Tema 3. 3akonvl coOXpanenus 6 MexaHuKe.

Nmnynsc MaTepuanbHOM TOUKH (Tea), CUCTEMBbl MaTepUaIbHBIX TOUYEK. FIMITyIbChl CHITBI
Y U3MEHEHUE UMITYJIbca Tela. 3aKOH COXPAaHEHUs UMITyJibca. PeakTHBHOE BUKEHUE.

PabGora cunpHas. MoLHoOCTb.

Kunernueckass sHeprus matepuaibHOU TOYKU. Teopema 00 COXpaHEHHWH KHHETHYECKON
SHEPrUH.

[lotenmmaneuass  oHeprus. [loTeHunanpHas  sHeprus  ymnpyro  1aedOpMHUPOBAHHOMN
npyxuHbl. [loTeHnnanpHast SHEprus Tena BOIM3HU MOBEPXHOCTH 3EMIIH.

[ToTeHnManpHble ¥ HEMOTEHIMANBHBIE CHIIbHBIE. CBS3b paOOThl HEMOTEHIMAIBHBIX CUT C
M3MEHEHUEM SHEPTeTUUECKUX CUCTEM TeJl. 3aKOH COXPAHEHHS IKOJIOTMUYECKOM SHEPTIUu.

VYrpyrue u Heynpyrue npoucxoJisr.

TexHuueckne ycTpoHCTBa M MPaKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKYILASICS paKeTa.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[Tepexon cepbe3HOM SHEPrUU B KWHETHYECKYIO U OOpaTHYIO.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne Heynpyroro ynaapa C IOMOLIBIO JIByX OJUMHAKOBBIX HUTSAHBIX aOCOJIIOTHO
MAasATHHUKOB.

HccnenoBanue cBs3u pabOT ¢ M3MEHEHHEM CHUJI WH)KEHEPHOI SHEpPruu Tena Ha OCHOBE
NOTpeOJICHNS PE3UHOBOTO JKI'YTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocrno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPULL.

OCHOBHbBIE TOJIOKEHUSI MOJIEKYISIPHO-KHHETUYECKUX TEOPUM M HMX 3KCIIEPUMEHTAIbHOE
obocHoBaHue. bpoyHoBckoe — nBmxenue. [uddysus. Baxxen  xapakrep — IBWXKEHUS U
B3auMO/ICHCTBUE YacTHIl. MoJenu TBEpIOCTH ra3oB, JKUJIKOCTEN U TBEPABIX TelT U OObICHEHUE
CBOMCTBA  BEUIECTBA, JIEKAIIEr0 B  OCHOBE JTUX Mojeneld. Macca U pa3Mmepsl
Mmouekyn. KonuuectBo BemectBa. [locrosiHHas ABoraapo.

Tennosoe otHomeHne. Temmneparypa u ee uamepenue. [lkana remneparyps! Lenbcusi.

Mopnens uaeanbHoro raza. OCHOBHbIE MOJEKYISIPHO-KHHETUYECKHE TEOPUHU HIEATBbHOTO
raza. AOCOJIFOTHasT TeMreparypa Kak Mepa CpeAHedl KHHETHYECKOW OSHEPrHH TEIIOBOTO
nBKeHHs vactull rasa. [llkanma temmneparypsl KenbsBuHa. ['a30BbIe  3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneitpona. 3akon JlanbroHa. M3omponecchl B HICATIBHOM Ta3e ¢ COJAEpKaHUEM
BelecTna. [ padguueckoe npecraBiieHne H30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBatonie (Qororpaguu cocTaBa BEIIECTB, MOJEKYJ, H3MEPEHHbIX
COECIUHEHU.

OmnbiTel 10 AU Gy3un KUIKOCTEN U Tasa.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aAUMOJICHCTBHUSL.

Mogenb, HWIUTFOCTpUPYIOLIas JaBJICHUE ra3a B COCY/IE.

OnBIThL, WIUTFOCTPUPYIOIINE COCTOSHUE UJICATBHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHHd oO0beMma,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue B 3aBUCMMOCTH OT [TapaMETPOB COCTOSIHUSA Pa3peKEHHOTO Tasa.

Tema 2. Ocnogvl mepmoouHamuKu.

TepmonnHamuueckas cucteMa. BHyTpeHHsIsl SHEprust TepMOAMHAMUYECKON CUCTEMBI U €€
n3menenus. KonuuectBo Temna u pa®oThl. BHyTpeHHSS SHEprusi 0JHOATOMHOTO HAEaTbHOTO
raza. Bugsl  Teruonepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKLMS,  U3JIy4EHHE. Y JENIbHAs
TEII0EMKOCTBD BellecTBa. KoarmuecTBo TEMIOTHI IPH TEIJIoNEpeiaye.

[lonsitue 06 anmabatHOM mnpouecce. [lepBblit 3akoH TepMmoauHaMUKU. [IpumeneHue
NIEPBOT0 3aKOHA TEPMOJIMHAMUKH K M3ompoleccaM. Harnsanas uatepnperanus padboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMocTh Mpo1eccoB B MPUPO/IE.

Tennobie MamuHbl. [IpUHIMTBL AEWCTBUS TEMJIOBBIX MamuH. [IpeoOpazoBaHust SHEPTHH B
TeroBbIX ~ MarmuHax. Koadduuument mone3Horo Bo3aeicTBUsS OKpyXaromed cpeapl Ha
Mmamuny. [Hukn KapHo u ero ko3¢ ¢HUIMEHT NOJe3HOro ASUCTBHUS. DKOJOTHUECKUE MPOOIEMBI
TEIUIOPHEPTETUKH.



Texnuueckue ycTpoilcTBAa M IPAKTUYECKOE IPUMEHEHHE: [BUTATEIb BHYTPEHHEIO
Cropanusi, OITOBOM XOJOIMIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHMM Tejla IpPU COBEPIICHWH DPAOOTHL: BBUIET NMPOOKH U3
OyTBUIKM TIOJ CXKaThIM BO3AYyXOM, HarpeB 53¢upa B JATyHHOH TpyOKe IIyTeM TpeHUs
(BUIEOAEMOHCTpALTHS).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PAaCIIMPEHUIO BO3/yXa (OIBIT, OCHOBAHHBIA HA OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeuecme. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcanus. Mcnapenne u kuneHue. AGCOTIOTHASI M OTHOCUTEIbHAS
BJIQXXHOCTh Bo3Ayxa. HaceleHHbI map. YaenbHas TemioTra napooOpa3oBaHUs. 3aBUCUMOCTD
TEeMIIEpaTypbl OT JABJICHUS.

TBépnoe teno. Kpucramnmueckue u  amopdHble  Tenma. AHM30TPONUSL  CBOMCTB
Kpucrtamios. JKunkue Kkpucrtamuisl. COBpeMEHHBIE Marepuansl. [InaBnenne u
KpUCTaJIM3anus. Y ienbHas Tersora riasneHus. Cyonumanms.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoicTBa M MNPAKTUYECKOE MPUMEHEHHUE: THUTPOMETpP M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MTOTYY€HHS COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB
Y HAaHOTEXHOJIOTHil.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Bo3moxkHOCTH peryianupoBaHus BIa)KHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKUX BEILIECTB.

JleMOHCTpanysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

W3mepenne OTHOCUTEIBbHON BIAQXKHOCTH BO3/1yXa.

Pa3znea 4. DuekTpoanHaMuKka

Tema 1. Inekmpocmamuka

OnexkTpuzanus  Tell. JIEKTpUYECKUM  3apsia. J[Ba BHIA  DIEKTPUYECKHUX  3apsllOB.
[IpoBogHUKY, NUANEKTPUKH U NOJYIPOBOIHUKN. J[J1s1 cOXpaHeHus 3apsja.

Bsaumopnelictue 3apsanoB. 3akoH Kynona. TodeuHblll MalIMHHBIN 3apsija. DJIEKTPUYECKOE
nosne. Hanpsok€HHOCT,  BHEIHMX — moJied. [IpuHuum — cymepnosuumMyu — JJIEKTPUYECKHUX
nosen. JIMHUK HanpsHKEHHOCTH OTKPBITBIX IOJIEH.

PabGora cunm  anekrpoctarnyeckoro  mnois. [lorenuuman. PasHocTs  MOTEHIMANOB.
IIpoBOAHUKY U AUDIIEKTPUKH B MIEKTPOCTATUYECKOM IT0JIE. JIUdIeKTpruUecKas IPOHULIAEMOCTb.

OnexTpoéMkocTh. KoneHcaTop. DNEKTPOEMKOCTh  INIOCKOTO  KOHJEHCATOpa. DHEPrHUs
3aps’KEHHOI0 KOHJIEHCATopa.

TexHuueckre yCTpOMCTBA U IIPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allliTa, 3a3eMJIEHHE OSJIEKTPONpHOOpPOB, KOHJEHCATOP, KOMUPYIOIIUH
amnmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu



YCeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmoneicTBue Ha’EKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpoCcTaTUYECKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTU IUIOCKOTO KOHJEHCATOpa OT KBaJpaTHOW IUIACTHHBI,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwtii oopadomannwiii mok. Toku 6 paznuunsix cpeoax

DnexTpuyecKuit TOK. Y CIIOBHUS Mo IepKaHus ToKa. McTouHMKH Toka. Cuiia
ToKa. [IoCTOSTHHBIN TOK.

Hanpsokenne. 3akon Oma 15 ydacTka LEemu.

DneKkTpuyeckoe COIPOTHUBIIEHUE. Y IeNIbHOE COTIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, TapAIIIENBHOE, CMEIIAHHOE COETMHEHNE ITPOBOIHUKOB.

Pa6ora Bxmouaet Tok. 3akoH [xoyns—Jlenna. Beikitounte TOK.

DJIEKTPOABMKYIIAS CHUJIa U TEXHOJIOTMHU TMOCTOSHHOIO MCTOYHMKA TOKa. 3akoH Oma miid
MOJIHOM (3aMKHYTOM) anekTpuyeckoil uenu. KopoTkoe 3akitoueHue.

DIEeKTpOHHAs MPOBOJAUMOCTh TBEPABIX METAIUIOB. 3aBUCUMOCTbH COITPOTHUBIICHHS] METAJIIOB
oT Temneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOOCTBEHHass W MPUMECHas MPOBOJAUMOCTb  IOJIYIPOBOJIHUKOB.
CaoiicTBa 11 — H -niepexoaa. [1oaynpoBoTHUKOBEIE TPHOOPHI.

ONEeKTpUYECKU TOK B PAcTBOpPaX M pacIiaBax >JIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
JUCCOanus. DIIEKTPOJIN3.

DNeKTpUYECKU TOK B razax. CaMoCTOSITeIbHBIN u HECaMOCTOSTEIbHBIN
paszpsaa. Monnus. [1nazma.

TexHnueckne ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUK TOKa, OJJIGKTpOHArpeBaTelibHble MPHUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JHMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIPOBOIHUKOBBINM IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJIEHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe u3MepeHue >IEKTPOABMXKYIIEH cuiabl. KopoTkoe 3aMblkaHUE TajbBaHUYECKOIO
3JIEMEHTa U OTKPBITUE BHYTPEHHETO 3a3€MIICHHUSI.

3aBUCHUMOCTb COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3yuenune cMemaHHbIX COEMHEHUN PE3UCTOPOB.



W3MepeHne  SNEKTPOJBIKYIICH  CHJIBI HCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COIIPOTHUBIICHUSL.

Habmonenue anexTponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne ¢usukn Kypca 6azoBoro ypoBHA B 10 Kiacce OCYyIIECTBISICTCS C YUETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHIA.

Meoicnpeomemnuvle nousamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBIICHUE, HAy4YHBIH (aKT, THIOTE3a, W3MEPEHHWE BEJIMYMHBI, 3aKOH, TEopus, HaOIroneHue,
HKCTIEPUMEHT, MOJICTTUPOBAHNE, MOICITb, U3MEPEHHE.

Mamemamuxa: penieHue CHUCTEMbl MaTeMaTHYEeCKUX, JHMHEHHas QyHKIUs, Mmapadoa,
runep0oIIa, uX rpapuKN ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIINU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, BTOPOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, CpEIHEE W WX MPOCKIWH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexannueckoe B KUBOHM mpupone, aupdysus, ocMoc, TErIO0OMEH >XUBBIX
OpraHu3MoOB (BH/IBI JBM)KCHUS TEIJIONIEpEaul, TEIUIOBOEC PaBHOBECHE), DIIEKTPHUECKHE SIBICHUS
B )KMBOU MIPUPOJE.

Xumus: CTpoeHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBa, MOJISIpHas Macca, TEeIIOBbIe
CBOWMCTBAa TBEPIBIX TEN, OJKUAKOCTH MW Ta3bl, DJJEKTPUYECKHE CBOHCTBA METAJIOB,
AIIEKTPOTUTHIECKAS JUCCOIHAIINS, TATbBAHHKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texuonoeus: npeodpazoBaHue ABMKEHUN C HCIIOJIB30BAHMEM INPHUHIUNA, Y4ET TPEHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJIOEM M Jpyrue), IBUraTelb BHYTPEHHEH KaMmephl, mapoBas TypOuHa, ObITOBOM XOJIOAUJIbHUK,
KOHJUIIMOHEP, TEXHOJOTUU COBPEMEHHBIX MaTepHajioB, B TOM 4YHCIIE HaHOMAaTepualoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKasl 3allMTa, 3a3eMJICHHE OJJIEKTPOIPHOOPOB, KCEPOKC,
CTpYWHBI TpPUHTEpP, AIIEKTPOHArpeBaTENIbHbIE MNPUOOPHI, AIIEKTPOOCBETUTENIbHBIE MPUOOPHI,
raJibBaHHKa.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBbI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoeHue yqe6Horo npeamMcTa «®Dusuka» Ha YPOBHE CpEIAHEIO O6H_ICFO O6pa3OBaHI/I$I
(6330BHI>1 ypOBCHB) JOJIDKHO oOecneynBaTh AOCTHIXKCHUC  CICAYHOIIUX  JIMYHOCTHBIX,
MCTAIIPpCAMCTHLIX U IPEAMETHBIX O6pa3OBaTeHBHHX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHMsI Kypca mpenmera «Du3uka» TOIDKHBI OTpakarh
TOTOBHOCTh M CIOCOOHOCTh OOYHYaIOIIUXCS PYKOBOIUTHCS CHOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONINX YCTOWYMBBIX LIEHHOCTHBIX MO3HUIIMII POCCHHCKOTO OOIIecTBa,
MPOJJICHUS U3HEHHOTO OIbITa M OMbITa JEATEIbHOCTH B IPOLIECCE pealn3allud OCHOBHBIX
MPUHLIUAIIOB BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM B YaCTU KOJIUYECTBO:

1) BbICHIEE 0Opa3oBaHUe:



cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW MO3WIMK  OOydaromerocs Kak akTHBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOro 00I1eCTBa;

MPUHATAE TPATUIIMOHHBIX OOIICUYEIOBEUECKMX T'YMAHHUCTHUYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HAyYHBIX HCCIEIOBAHUSAX OOIIECTBA,
Y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHLHON OpraHU3alliu;

YMEHHE B3aUMOJICHCTBOBATh C KOHKPETHBIMM HMHCTUTYTAMU B COOTBETCTBUM C MX
GYHKIUSIMU ¥ HA3HAYCHUSMU;

FOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh POCCUICKON I'PpakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTH)KEHHUSAM POCCHUHCKHUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh MOPAJIBHOTO CO3HAHUS, STHUECKOTO IOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPHUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B YYEHUYECKOH AESITEIBHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE OYAyILEro;

4) 3CTeTHYECKOr0 BOCITUTAHMS:
ICTETUYECKOE OTHOILICHUE K MHPY, BKIOUasl 3CTETHKY Hay4YHOTO TBOPYECTBA, MPHUCYIIETO
(hu3uYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHUS:

HHTEpEC K pa3inyHbIM cdepam mpodhecCHOHATLHON JACATEIIbHOCTH, B TOM YHCJIE IEPEPHIBBI
¢ GU3MKOM W TEXHUKOM, HEOOXOIUMO YYHMTHIBATh OCO3HAHHBIN BBIOOp Oymymiel mpodeccun u
peann30BbIBaTH COOCTBEHHBIC JKU3HEHHBIC IJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHMUIO U caMOOOpa30BaHUIO B 00JacTH (U3MKU HA
MPOTSHDKEHUU BCEU )KU3HU;

6) 9K0JIOrHYeCKOe BOCIIUTAHHE:

cOpPMUPOBAHHOCTh CBOCOOPAa3HOM KyJIBTYPHI, OCO3HaHHWE TJOOAIBHOTO XapakTepa
9KOJIOTMYECKUX Npo0IIeM;

IUIAHUPOBAaHKNE U MPOTHO3MPOBAHME JCHCTBHI B OKPY)KAIOLICH cpele Ha OCHOBE 3HAHWMU
1esiel pa3BUTHUS Y€JI0BEUYECTBA;

paclIMpeHue OMbITa JeITeNbHOCTH, HAMPABICHHOCTH Ha OCHOBE CYIIECTBYIOIIMX 3HAHUN
no ¢usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHs, COBPEMEHHBIH B3IJIAJ Ha pa3BUTHE (PU3HUYECKOU
HayKH;

0CO3HAHME LIEHHOCTEH HayYHO! JIeSTeTbHOCTH, TOTOBHOCTh B IpoIiecce N3ydeHUs PU3UKU
U3y4aTh MPOEKTHYIO U MCCIEA0BATEIBCKYIO IEATENBHOCTD UHANBHUIYaJIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTeIbHBIE YHHBEPCAJbHbIEC TEXHOJIOIHYECKHE AeliCTBUA

ba3oBrble Jornyeckue 1eHCTBHUA:

CaMOCTOSITEIbHO C(OPMYIIMPOBATh M aKTYaJIIM3UPOBATH TMPOOJIIEMY, PpPacCMOTPETh €e
BCECTOPOHHE;

OIIPENEIATh LEIH ACATEIIBHOCTH, 3a1aBaTh apaMeTPhl U OLIEHUBATh UX JOCTHKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKUX SBIICHUSIX;

Pa3paborare muiaH pemieHusi npobieM C¢ y4ETOM aHall3a COCTOSHUS MaTepHalIbHBIX U
HEMAaTEpUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIbTATOB JCHCTBUH,
OLICHUBATh PUCKH ITOCIIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBATh W BBHIMOJHATH padOTy B YCJIOBHUSIX pPEaANbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBarejbcKke 1eCTBHUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYEBBIMU TOHSITHSIMH M METOJaMU (HU3HUECKOMN
HayKH;

oOajaHre HaBbIKAMH YU4eOHO-HMCCIIeIOBATEILCKON U MMPOEKTHOW JESITEIHbHOCTH B OOJIACTH
(GU3UKH, CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIIBHOMY TOWCKY METOJIOB PCIICHHS 3a/1adu
(U3NIECKOTO COAEPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHMS,

BJIQJICNICI] CXEMBI JICATEIILHOCTHA IO TOJYYECHHIO HOBBIX 3HAHWW, WX MPEoOpa3OBaHMS,
npeoOpa3oBaHus ¥ MPUMEHEHHsS B PA3JIMYHBIX HAyYHBIX OOBEKTaX, B TOM UYHUCIIC TIPU CO3JaHUU
MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITh TIPUYMHHO-CJICIICTBECHHBIC CBSI3M M aKTyaJW3UpOBaTh 3a/ady, BBIJIBHUIaTh
THIOTE3y PpEIICHUs €€, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBa CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUHN pEIICHUS;

aHATM3UPOBATh IOJIyYCHHBIE B XOJE PCIICHHsS 3aJa4d pe3yJbTaThl, OIICHUBATH WX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBHUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00Pa30BaTEIbHON JCSITEIBHOCTH, B TOM
YHCIIC IPU U3YYEHUH (PU3BHKH,

JIaTh OIICHKY HOBOW CUTYalluH, OLEHUTh IPUOOPETECHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 10 (U3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEICATCILHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CYOBEKTOB;

BBIJIBUTAaTh HOBBIC UJIEH, TIpe/yIaraTh OPUTHHAIBHBIE TOAXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]]a4UH, I0MYyCKas albTepHATUBHBIE PEIICHHUS.

Padora ¢ undopmanueii:

BJIaJIeTh HaBBIKAMHU TMOJIyYEHHs] MHPOPMALMOHHOTO COJEpPKAHUS U3 UCTOUHUKOB Pa3HbBIX
TUIIOB, CAaMOCTOATEIBHO H3ydaTb I[IOMCK, aHaIW3, CHUCTEMATHU3alMI0 M MHTEPHPETALIIO
nH(OpMAIUU Pa3IUYHBIX BUJOB U ()OPM NPE/ICTABICHHUS;

OLIEHUTH JIOCTOBEPHOCTh UH(OPMAIINH;

UCIOJb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JUIs
peleHus] KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpraHU3alMOHHBIX 3a7ad C COONIIOJCHUEM



TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAITMOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl MATEPHAIBHOTO COAEP)KAaHUS B pa3IM4YHBIX (opMaTax C yKa3aHHEM
Ha3Ha4YeHUs MHPOPMALMU U OTKIIOYATh WUX, BHIOMpAs ONTHUMAaJIbHYIO (OpMY MpeACTaBICHUS U
BU3YaJI3aIIH.

KoMMyHHKaTHUBHBbIE YHUBEPCAIbHbIE TEXHOJIOTHYECKHE TeHCTBHS:

M3YYUTh OOIIEHHNE HA YPOKaX (PM3UKH U BO BHEYPOUHOH JIESATEITHHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallMi U CMSAr4aTh KOHQIUKTHL;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3pPEHHUS C MCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUIYaIbHON padOTHI;

BBHIOEpUTE TEMbl U METOJAbl JAECUCTBUH YYaCTHUKOB C Y4E€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJO0TO WiIeHa KOJIJICKTHBA;

COBMCCTHAsA JCATCIBHOCTD, opraﬂnsaunﬂ nu KOOpI[I/IHaHI/ISI HGI;'ICTBPII\/JI 110 cec
OCYILECTBJIEHUIO: COCTAaBUTh IUIAH JECWCTBHI, 3amucarh JCUCTBHUS C YYETOM IEJNell MOMX
Y4aCTHUKOB, 00CYJIUTh PE3y/IbTaThl, IPUHATH COBMECTHYIO paboTy;

OLICHUTH KAaYECCTBO CBOCI0O BKJIaZla U KOMAaHIbI KaXXI0T'0 yqaCTHHKa B O6HII/IX pesym,TaTax
0 pa3paboTaHHBIM KPUTEPUSIM;

Hpe)maraTL HOBBIC HpOCKTLI, OLI€CHUBAaTh HJCHU C IIO3UIIMU HOBU3HBI, OpI/IFI/IHaJ'IBHOCTI/I,
MPaKTUYECKOW MHHOBAIIHH;

N3y4aiiTe MO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMUHBIX YCTPOMCTBAX, BKIOYAs
KpEaTUBHOCTh M BOOOpaKeHHE, YTOOBI ObITh MHUIIMATHBHBIM.

PerHﬂTHBHBIe YHUBEPCAJIBbHBIC TEXHOJOTHYECCKHE JecTBUA

Camoopranuszanms:

CaMOCTOSATEJIBHO M3y4aTh I103HABATEJbHYI JESITEIbHOCTh B 00JacTd (QU3MKH U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEJIBHO COCTABUTh IUIAH pPELIEHMs] pacu€THBIX M KAaueCTBEHHbIX 3a/ad, IUIaH
BBIMIOJIHEHUS] TPAKTUYECKON paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, €CTECTBEHHBIX
BO3MOYKHOCTEU U MPEAIIOYTECHU;

JIaTh OLICHKY HOBOW CUTYyalluy;

YTOUYHEHHE paMOK HACTOSILEro MpeMeTa Ha OCHOBE JINYHOTO 1IBETA;

JienlaTh OCO3HaHHBI BBIOOp, apryMEHTHpOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTb 3a
peleHue;

OLIEHUTH MPHUOOPETEHHBIN OTIBIT;

ObecneunBaTh (GOpMHUPOBaHUE U OOecreueHNe SpyAuLUil B 001acTi (PU3UKH, TOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIH YPOBEHbD.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

naBaTb OLCHKY HOBOM CUTyalliv, BHOCHUTb KOPPCKTUBBI B JACATCIBHOCTH, OLUCHUBATH
COOTBETCTBUC PC3YIJIbTATOB JeHCTBUAM JINIT,

BJaJIeTh HaBBIKAMHU II03HABATEIbHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHA NPOUCXOOATINX JencTBuit
W MBICIIUTCIIbHBIX MTPOLECCOB, UX PC3YJIILTATOB U OCHOBE[HI/II‘/JI;

HCII0JIb30BATh ITPUCMBI pe(I)J'ICI(CI/II/I JJIs1 OICHKU, BLI60pa CUTyallul BEPHOI'O PCIICHUA;



YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MOTHUBBI IPUHATHUS U APTYMEHTBI IPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU M JIOCTOMHCTBA;

MOTHUBBI IPUHATHUS U APTYMEHTBI IPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

[Tpu3HaBaTh CBOE MPaBO U MPABO APYTUX HA OIIHOKY.

B nporiiecce noctmxkeHus TMYHOCTHBIX PE3YATATOB OCBOCHUS MIPOTPAMMBI 110 (PU3UKE st
YPOBHSI CpeaHero oOmiero oOpa3oBaHUA y YYalluXCsl COBEPIIECHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, IPEATNOoIararoimi cpOpMUPOBAHHOCTD:

CaMOCO3HaHHe, BKJIIOYAIOIIEe CIOCOOHOCTh MOHMMAaTh CBOE AMOIIMOHAIILHOE COCTOSIHHE,
BHJIETh HAMPABIICHHUE PA3BUTHS COOCTBEHHON AMOIMOHAILHOM cepbl, OBITh YBEPEHHBIM B Ce0€;

caMOPEeryJIMpOBaHMUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, YMEHUS MIPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IOBEJCHHUE, CIIOCOOHOCTH aJaNTHUPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSIM U THOKOCTH, UTOOBI OBITH OTKPHITHIM HOBBIM;

BHYTPEHHSISI MOTHUBAIIMS, BKIIOYAMOMIAsl TOAXOJM K JIOCTHIKEHHIO IIeJied M ycrexa,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH UCXO/IS U3 CBOUX BO3MOKHOCTEH;

SMIIaTUH, BKJIIOYAIONIAs CIIOCOOHOCTh TMOHMMAaTh AMOIIMOHAIIBHOE COCTOSIHHUE JIPYTUX,
oOparaTh BHUMaHHE Ha €r0 MPHU OOIIEHNH, CTOCOOHOCTH K COUYBCTBHIO U COTICPEIKUBAHMUIO;

COIMAIbHBIC HABBIKHM, BKIIIOYAIOIINE BO3MOXKHOCTh KOPPEKTUPOBATh OTHOIIECHUS C
JIPYTUMU JTIOJIbMU, KOHTPOJIUPOBATh, PETYITUPOBATh HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy obydenus B 10 kiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

MEPEeBECTH Ha MPUMEPHI POJIb U MECTO (DU3UKU B COBPEMEHHOM HAay4yHOU KapTHHE MHpa, B
Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOM NESITEIbHOCTHU JIIOIEH;

B npenenax rpaHuilbl OIpUMEHEHHUS HM3YYEHHBIX (DU3MUECKUX MOJENei: MaTepuaibHas
TOYKa, MHEepUUalbHasi CUCTEeMa OTCYeTa, aOCOJIOTHO TBEPAOE TeNIO0, MACATbHBIA Tra3, MOJENU
3apsA70B Ta3a, JKUIKOCTH M TBEPABIX TeJI, TOUCUHBIA 3apsIHBIM anmapaT NpU BbINOJIHEHUH
buznyueckux 3anay;

pacno3HaBaTh (pU3HUECKHE SIBICHUA (MPOLIECChl) M OOBICHATH HMX HAa OCHOBE
MOJIEKYJISIPHO-KHHETUYECKONW TEOPUH BEIIECTB BEUIECTBA M 3JEKTPOJUHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, IBM)KCHHE TaJCHUA Tel, MABM)KEHHE IO
OKPYKHOCTH, MHEpPIIHs, B3auMoJeicTBue Ten, quddysus, OpOyHOBCKOE ABIKEHUE, JIBUKECHUE
KUAKOCTEH U TBEPIBIX Tel, U3MEHEHHEe 00bEMa TN MPU HArpeBaHUU (OXJIAXKJIECHUH), TEIJIOBOE
paBHOBECHE, HCIApeHHe, KOHACHCAlWs, IUIaBlIEHHE, KPUCTAUIM3allvs, KUIIEHUE, BIIAXXHOCTD
BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYHE, CBSI3b MEXKIY
rapaMeTpamMu COCTOSIHHS ra3a B U30IIPOLIECCax, SJIEKTPU3ALIMS TENa, B3aUMOACHCTBUE 3apsAI0B;

OTIMCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUECKHUE BEIWYHHBI: KOOPAWHATA,
MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHUE MACChl Te€ja, CUja, UMIYJIbC Teja, KMHETHYecKas
SHEprusi, TMOTEHIMANbHAs OSHEPrusi, MeXaHudeckas paboTa, MEXaHHYECKass MOIIHOCTbH; MPH
OTIMCAHWU TMPABWIBHO TPAaKTOBaTh (PM3MUECKUN CMBICI BKIIOUAIOT BENUYHMHY, UX 3HAYCHHE U
pe3ynbTaT, Haxoas (OpMyIy, CBS3BIBAIOIIYIO JaHHYIO (U3WYECKYIO BEIUYUHY C APYTUMU
BETTUYMHAMU;

ONUCaTh W3YYECHHbIE TEIUIOBbIE CBOMCTBA TE€lI M TEIUIOBBIE SIBJIICHUS, WCIOJb3YS
(¢u3nuecKkue BETUYMHBI: JaBJICHHE Ta3a, TeMIepaTypy, CPEIHIOI KHHETHYECKYI0 JHEPTHUIO
Xa0TUUYECKOTO JIBMXKEHHUS! MOJIEKYN, CPEIHEKBAJIPATUUYECKYIO CKOPOCTb MOJEKYJ, KOJIUYECTBO



TEIJIOTBI, BHYTPEHHIOIO SHEPTHI0, paboTy rasza, Ko3pUIUEHT MOJIE3HOTO NEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU ONUCAHUM TPABHIBHO TPAKTOBATh (DM3MYECKHI CMBICT BKJIIOYAIOT B cels
BEIMYUHY, WX 3HAYCHHWE M CJIEJACTBHE, HaXOXJAECHHE (OPMYIbI, CBSA3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMMHU BETHUYUHAMU;

ONMCHIBATh W3YYEHHBIE IEKTPUUYECKHE CBOMCTBA BELIECTB U DJEKTPUUECKUE SIBICHUS
(mpomeccel), wWCHONB3ys GUrypy GOpPMBI: MOIIHOCTH 3apsa, dJIEKTPHUECKOE IIO0JIe,
HanpspKEHHOCTb  IMOJIs, IMOTEHLMAJ, pPa3HOCTh IOTEHIMAJOB; IPU MPABWILHOM OMNMCAHUU
(Gu3NYeCKUii CMBICT BKJIIOYACT BEIMYHMHY, WX 3HAYCHHWE W 3HAUCHHE; CISAYIOUIYI0 (opmydmy,
CBSI3BIBAIOILYIO IAHHYIO (PU3NYECKYIO BEJINYMHY C APYTUMU BEIMUNHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECChl U SBJICHUS, UCHOJb3yd (PU3NYECKHE 3aKOHBI U
MPUHLMIBL 3aKOH BceMHpHOTo TsAroTeHus, 3akoHsl |, Il u lll Helorona, 3akoH coxpaHeHus
(bu3nuecKoil PHEPruM, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHLHUII CYNEPHO3ULUN CHIIbI, TIPUHIUI
paBHOMpPAaBUsI MHEPLUUAIBHBIX CHCTEM OTCYETa, MOJIEKYJISIPHO-KUHETUYECKYIO OCHOBY BEIIECTB,
ra3oBbl€ 3aKOHbBI, CBA3b CPEJHEN KHHETUYECKOW SHEPruu TEIUIOBOTO ABW)KEHHUS MOJEKYT C
a0COJIIOTHON TeMIepaTypo, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHs CHJIbI 3aps/a,
3akoH KynoHa, mpy 3TOM pa3ianyaroT cJI0OBECHYI (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTU4YecKoe
BBIpa)KEHUE U YCIOBUS (TpaHMIIbl, 00J1aCTh) IPUMEHUMOCTH;

OOBSACHATP OCHOBHBIE TPUHUUIBI pabOThl MAaIIMH, NPUOOPOB U  TEXHUUYECKHX
YCTPOICTB; CIIEAUTH 3a YCIOBUAMHU UX 0€30I1aCHOTO UCIOJIB30BAaHUS B TIOBCETHEBHOM KU3HU;

[IpoBecTn AKCHEPUMEHTHI MO HCCIEIOBAaHUIO (PU3UUECKUX SBICHUM U TPOILECCOB C
UCIOJb30BAHUEM NPSAMBIX U BHEIIHUX U3MEPEHUH, IPU 3TOM c(HOPMYIHNPOBATE 3aauy/3a1ady U
clleNaTh TEOPETHUYECKMHM SKCIIEPUMEHT, coOpaTh JaHHbIE O NpeajaraéMoM 000pyIOBaHHUHU,
IIPOBECTH OTBIT U CHOPMYJIUPOBATH BHIBOJIBI;

N3yuute npsiMble U TONOJHUTENbHbIE U3MEPEHUS GU3NYECKOTO pa3Mepa, Ha 3TOH BBICOTE,
cnoco0 M3MEpeHHs M HUCIOJb30BAHUE JOTMOJHHUTENbHBIX METOJ0B HM3MEPEHMs MOIpEIIHOCTeN
HU3MEPEHMUI;

YUUTBIBATh MEXAY (PU3MUECKMMM BEIMUYMHAMM C MCIIOJIb30BAaHMEM HPAMBIX M3MEPEHHH,
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh pe3yJbTAThl, NOJYYEHHbIE B 3aBUCUMOCTHU
OT (M3MYECKUX BEIMYMH, B BHUJE TaOMMIl W TpadUKOB, JAenaTh BBIBOABI MO pe3yibTaTaM
UCCIIEIOBaHUS;

coOmoarhk InpaBwia O€30IaCHOTO TpyAa IpHU IPOBEJEHHUU HCCIENIO0BaHUM B paMKax
y4eOHOTO SKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB U 1a0OPATOPHOTO 000PYLOBAHMS;

peluTh pacu€THbIE 3aJa4d C SBHO 3a/JaHHOM (U3UYECKON MOJENbI0, HCIHOJb3Ys
¢u3nyeckre 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUHU 3a/ad, BHIOpaTh (PU3MUECKYIO
MOJieNb, MPENTIOKEHHYI0 s €€ pelleHHs, NPOBECTH pacuéTbl M OLEHUTb pPEaIbHOCTb
MOJIy4EHHOTO 3HaueHMs (pruzndeckoit GopMmbl;

pPEIINTh KauyeCTBEHHYIO 3aJady: BBICTPOUTH JIOTMYECKYIO HENPOTHBOPEUUBYIO LIETIOUKY
paccyXJIeHU ¢ ONOpoi Ha N3yyaeMble 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpH  OOECHEeYeHUMM Hay4HBIX 337ad  COBPEMEHHbIE  TEXHOJIOTUU
UCCIIEIOBAHUS, CTPYKTYPUPOBaHMSA, OOBSICHEHWs M TMpEJICTaBICHHs Y4yeOHOH M Hay4dHO-
NOMYJSIPHON MH(POPMALIUK, TOJTYYEHHOW W3 pa3IUYHBIX MCTOYHHMKOB, YIIIYOJEHHOTO aHalM3a
noJrydaeMoit nadopmanmu;

NPUBOANTH BKJIAJ POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE HAyKH,
00BsICHEHHUE MPOLIECCOB OKPYXKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJb30BAaTh TEOPETUYECKUE 3HAHHUS 10 (PHU3MKE B TIOBCEAHEBHOW IKH3HH JUIS
oOecrieyeHnss 0€30MaCHOCTH TPU HCHOJIH30BAHUU NPHOOPOB M TEXHUYECKUX YCTPOUCTB, IS
COXpaHEHHUS 3JI0POBbSI U COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO TOBEICHUS B OKPY)KAIOLIEH Ccpee;

paboTath B rpymrie ¢ BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PAOOTY
IpYNIbl, palMOHAIbHO COKpallaTh OOS3aHHOCTH U  IUIAHUPOBATh  JESATEIBHOCTh B
HECTaHJAPTHBIX YCJIOBHSX, a/€KBaTHO OLEHUBATh BKJIAJ] Ka)XJOro M3 Y4aCTHUKOB IPYIIbl B
pelIeHrEe pacCMaTPUBAEMBIX IPOOIIEM.



TEMATUYECKOE IINTAHUPOBAHHUE

Ne HaszBanue pa3znesoB u TeM nIporpaMmsl KonunuecTBo yacos OnekTpoHHbIe (ITU(MPOBHIE) 00pa30BaTEIbHBIE
n/n Bcero||  KountposbHbie I[TpakTuueckue pecypeel
paboThI paboThI
‘Pa3)1e.11 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA ‘
‘1.1 Hd)mHKa ¥ METO/Ibl HAYYHOTO MO3HAHHSI H 2 H H HEI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO o pazjaeny H 2 H ‘
[Pasen 2. MEXAHUKA |
‘2.1 HKI/IHeMaTI/IKa H 5 H H HBI/I6J‘II/IOT€K3 LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 H}II/IHaMHKa H 7 H H HBI/I6J‘II/IOT€K3 OK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3a1<0HLI COXpaHECHHUS B MEXaHUKE H 6 H 1 H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO o pazjaeny H 18 H ‘
‘Pa?.IIeJI 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMUKA ‘
‘3.1 HOCHOBH MOJICKY/ISIPHO-KHHETHIECKON TEOPUH H 9 H H 1 HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBBI TEPMOIUHAMHKH || 10 || 1 “ HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHble COCTOSHUS CylIeCTBeHHBI. Pa3oBbic | 5 bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
ePEeX0Ibl
‘I/ITOFO 0 pazaeny || 24 || ‘
Passien 4. DJIEKTPOJUHAMUKA |
‘4.1 HBJIeKTpOCTaTI/IKa || 10 || “ 1 HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |IloctosiHHbBIN TOK 00padoTku. Toku B paznuuHbIx|| 12 1 bubaunoteka IIOK https://m.edsoo.ru/7f41bf72
cpenax

‘I/ITOFO IO pa3jeiny || 22 || ‘
‘PGBGPBHOC BpeMsI || 2 || “ H ‘
(OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME || 68 | 3 [ 3 | |
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o6meoOpaszoBat. opranm3zanuid. - M.: [IpocBemenue, 2021.

5. Mapon A.E., Mapon E.A. ®usuka 10 k. JIunakruueckune matepuaisl.- M.: JIpoda, 2021

6. Mapon E.A. ®u3uka. 10 k1. OnopHbple KOHCIIEKTH ¥ pa3HOYpoBHEBBIE 3ananwus.- CI16.: OO0
«Buxkropus marocy, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. http://nsportal.ru - corpranbHast ceTh pabOTHUKOB 0Opa30BaHHUSL.

2. http://markx.narod.ru/pic/ - pusuka B mkoJe.

3. http://festival.1september.ru/articles/ - pectuBans nemarornyeckux uaci « OTKPBITHIA YPOK».
4. http:/iwww.fizika.ru/ - caiit s yuuresnei GU3MKHA U UX YIEHUKOB.

5. http://www.physics.ru/ - maTepuaisi o ¢pusuke.

6. www . ege .edu.ru - uapopmannonuslii mopraia EI'D.

7. http :// school - collection . edu . ru / - eaunas xomtekuus IIOPoB
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