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MHNOACHUTEJIBHAA 3AIIMCKA

[IporpaMma mo ¢usrke 6a30BOro ypoBHs Ha YpOBHE cpeHero o0miero oopa3oBaHus pa3padoTaHa Ha OCHOBE
TIOJIOXKEHU I ¥ TPeOOBaHMH K PE3yJIbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHON MPOrpaMMEl,
npeacraBieHHbX B PT'OC COO, a Taxxke ¢ yuéroM ¢eaepaibHOi pabodell mporpaMMbl BOCIIUTAHUS U
KOHIICMIIMHK MTPeroiaBaHus yuyeOHoro npeamera «Dusrkay B 00pa30BaTeIbHBIX OpraHu3anusx Poccuiickoi
denepannu, peann3yoNIMX OCHOBHEIE 00pa3oBaTenbHbie TporpaMMbl. CopepikaHie IporpaMMbl 1o Gpu3nke
HaIpaBJIeHO Ha (POPMHUPOBAHKE €CTECTBEHHOHAYYHON KapTHHBI Mupa oOyuaromuxcs 10—11 kinaccos mpu
o0yueHun ux pusnke Ha 6a30BOM YpOBHE HA OCHOBE CUCTEMHO-ACATENILHOCTHOTO moxoaa. [Iporpamma mo
¢usuke coorsercTByer TpedoBaHusM PI'OC COO Kk mmaHUpyeMbIM JTHYHOCTHBIM, TIPEIMETHBIM U
MeTanpeMETHBIM pe3yiibTaTaM 00y4YeHHs], a TAK)KE YIUTHIBAET He0OXOIUMOCTh pealn3anun
MEKIIPEIMETHBIX CBSI3eil (PU3UKHU C €CTECTBEHHOHAYYHBIMHU YUCOHBIMU IIpeAMeTaMu. B Hell onpenensrorcs
OCHOBHBIE 1IeJTH W3y4YeHUs (PU3UKU Ha YPOBHE CPEHEro o01iero oo0pa3oBaHus, IIaHUPYEMbIe PE3yIbTaThI
OCBOEHMS Kypca (pU3UKHU: JINYHOCTHBIE, METaNpeIMeTHbIC, TPeAMETHbIC (Ha 0a30BOM ypoBHe). [Iporpamma o
(u3MKe BKIIIOYACT: ITIAHUPYEMbIE PE3YJILTAThl OCBOSHHUS Kypca (HU3KMKK Ha 6a30BOM YPOBHE, B TOM YHCIIE
MpeAMETHBIE PE3YNBTaThI TI0 TojaM 00ydeHus ; coiepKaHue yueOHoro npeamera «Ou3nkay 1mo rogam
o0yuenus. [Iporpamma o gusnke MoKeT ObITh UCTIONB30BAHA YUUTEISIMHI KaK OCHOBA JJIsl COCTABJICHUS
cBoMX paboumx mporpamm. [Ipu paszpaboTke paboyei MPOrpaMMbIB TEMATHUYECKOM IIJIAHUPOBAHUH JIOJDKHBI
OBITH YUTEHBI BO3MOXKHOCTH HCIIOIL30BaAHUS DJIEKTPOHHBIX (ITM(POBBIX) 00pa30BaTEIHLHBIX PECYPCOB,
SIBJISIOIIMXCS y4eOHOMETOANYSCKUMH MaTepuajaMu (MyJIbTUMEIMIHBIC POrPaMMbI, JJIEKTPOHHBIC
Y4eOHUKH H 3aJaYHUKH, DJIEKTPOHHBIC OMOIMOTEKH, BUPTYaIbHbIC JTJA0O0OPAaTOPUH, HTPOBBIC IIPOrPaAMMBI,
KOJUIEKIINY IIH(POBBIX 00Pa30BaTENbHBIX PECYPCOB), PEATU3YIONMMHU JUJAKTUISCKUE BOZMOKHOCTH
MH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, COlepyKaHNuEe KOTOPBIX COOTBETCTBYET
3aKOHOMATENBCTBY 00 oOpa3oBanuu. [Iporpamma mo przuke He CKOBBIBAET TBOPUYECKYIO HHUIIUATHBY
yauTenel U IperocTaBIsieT BO3MOKHOCTD TSI pealTi3allii Pa3TnIHBIX METOANYECKUX MOIXOI0B K
opraHu3anuy o0ydeHus (pru3nKe MpHu YCIOBUU COXPaHEHHS 0053aTEINBHON YacTH coliepkanus Kypca. dusnka
Kak Hayka o HauboJiee OOIIX 3aKOHAX MPUPOJIBI, BBICTYTAs B KAYECTBE y4eOHOr0 TIpeIMETa B IIKOJIE, BHOCUT
CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUI 00 OKpykaroiieM mupe. [LIKoiapHBIH Kype GU3MKHA —
CHCTEMOOOPa3yIOIIHH ISl €CTECTBEHHO-HAYYHBIX YIEOHBIX IPEAMETOB, IIOCKOIBKY (PH3NIECKHE 3aKOHBI
JIeKaT B OCHOBE MTPOIIECCOB U SIBJICHUH, H3ydaeMbIX XHUMHUeH, Ononoruei, husndeckoit reorpaduei u
acTpoHomueil. Vcronp30BaHme U aKTUBHOE PUMEHEeHNE (PM3NIECKUX 3HAHUHN OMpeIessieT XapaKkTep U
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cpepe IHEPTETHKH, TPAHCIIOPTA, OCBOSHIS KOCMOCA, TTOTYIeHHS
HOBBIX MaTE€PHAJIOB C 33J]AHHBIMH CBOMCTBaMH U IPYTHX. M3ydeHne Gu3nKu BHOCUT OCHOBHOM BKJIA B
(hopMupOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa 00yJaromuxcs, B OpMHUPOBaHUE YMEHUHN PUMEHSITH
Hay4YHBIA METOJ IO3HAHUS TIPH BBHITTOTHEHUH UMH YIeOHBIX HCCIIeA0BaHNN. B OCHOBY Kypca (pU3WKH AJIs
YpOBHS CpemHero o01ero 00pa3oBaHus MOIOKEH P HIIEH, KOTOPhIe MOXKHO pacCMaTPUBATh KaK IIPHHIIUATIBI
ero mocrpoeHus. Maes nenoctHoct. B coOTBETCTBHY € HEH Kypc SBISETCS JTOTHYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHal U3 BCEX pa3/eNioB PU3NKHU, BKIFOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM
¢usuxn. Unes renepanusanuu. B cooTBeTcTBUM € Hell MaTepral Kypca GU3uKH 00beAMHEH BOKPYT
¢msmueckux Teopuid. Bexymmm B Kypce siBnsieTcs (popMHUpOBaHUE MPEACTABICHUHA O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BelecTBe u none. Maes rymannrapuzanuu. E€ peanu3zamus npenmnonaraer HCIoIb30BaHNe
TYMaHUTAPHOTO MOTEHIHaNa GU3NIECKON HAYKH, OCMBICTICHHE CBS3U PA3BUTHUS (PH3UKHU C PA3BUTHEM
00I1IeCTBa, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U DKOJIOTHYECKAMU TTpodbnemamu. Unes
MIPUKIIaTHON HampaBieHHocTH. Kypc ¢pu3nky npearmnonaraer 3HaKOMCTBO C IMIUPOKAM KPYTOM TEXHUYECKUX U
TEXHOIIOTUIECKHIX MTPHUIIOKEHUI N3YIEHHBIX TEOPUH 1 3aKOHOB. M ies SKOIOrn3aiun peaan3yercs
ITOCPEICTBOM BBEJICHUS DIIEMEHTOB COICPIKAHMS, TOCBAMIEHHBIX SKOJIOTUIECKUM ITpodIieMaM
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOIIOTUH, a TAK)Ke 00CYKIeHHs TpoOIIeM
PaIMOHATIBHOTO MMPUPOIOIIONIB30BAHUS U IKOJIOTHUEcKOil 6e30omacHocT. CTEep)KHEBBIMU DIIEMEHTAMU Kypca
(hM3HUKHM Ha YPOBHE CpeAHEro o0IIero o0pa3oBaHus SIBISIIOTCS u3nyeckue Teopuu (hopMupoBaHue



MPEACTABICHUH O CTPYKTYpe MOCTPOSHUS (PU3NIECKON TEOPHH, POJI (PyHAAMEHTATBHBIX 3aKOHOB U
MPHUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAaHUIaX MPUMEHUMOCTH TEOPUH, AT ONTUCAHHUS
€CTECTBEHHO-HAYYHBIX SIBIICHUN U MpoueccoB). CHCTEMHO-AESTENLHOCTHBIN MOJAX0/ B Kypce (PH3HKH
peanu3yercs Npex/e BCero 3a c4ET OpraHn3aluy SKCIepUMEHTAIBHOM JieaTeNnbHOCTH oOyyatomuxcs. Js
0a30BOro YpoBHS Kypca (GU3UKH — 3TO UCIIONB30BAHNE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
SKCTIIEPUMEHTOB U J1a00paTOpHBIX PadOT, KOTOpBIE B IPOrpamMme 1o Gpu3nke 00beAMHEHBI B OOLIUN CIIMCOK
YYEHUYECKUX MTPAKTHYECKUX paOboT. Belenenne B yka3aHHOM MepedyHe J1a00paTOPHBIX PaboT, TPOBOANMBIX
JUISL KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS] Y4aCTHUKaMU 00pa30BaTebHOTO Mpolecca NCXOAs U3
0COOCHHOCTEH MIaHUPOBAHUS M OCHAIIeHHsI KabnHeTa (pu3uku. [Ipu 3ToM obecrieunBaercst OBIaIeHHE
00yJarOIMMUCS] YMEHUSMH MPOBOJUTH KOCBEHHBIE W3MEPEHHSI, UCCIICIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYHH M ITOCTAHOBKY OIBITOB I10 IIPOBEPKE MPEATI0KEHHBIX TUIIOTE3. boJbilioe BHUMaHUE yaensiercs
peIIeHNIO PACYETHRIX U KaueCTBEHHBIX 3aaa4. [Ipu 3ToM 1t pacu€THBIX 3a7jau MPHUOPUTETOM SIBIISFOTCSI
3a]1a9u ¢ SBHO 33J]aHHON (PH3UYECKON MO/IENBIO, TO3BOJISIONINE TPUMEHATh N3yYeHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJJHOTO pa3zienia Kypca, Tak U HHTErpUpys 3HAHUS U3 pa3HbIX pa3nenos. J{is
Ka4yeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJ]aHUs Ha 00bSICHEHHE MPOTEKaHUs (GU3NIECKHUX SBICHHH U
MIPOIIECCOB B OKPYIKAIOIIEH KU3HHU, TPeOYIOIre BbIOOpa (U3NIECKON MOICITH JIJIsl CUTYallud PaKTHKO-
OpPHEHTHPOBAHHOTO Xapakrepa. B coorBerctBuum ¢ TpedoBanusmu ®I'OC COO k matepuaabHO-
TEXHUYECKOMY 00eCIedeHUI0 Y4eOHOro mmpoliecca 6a30BbIi ypoBeHb Kypca (U3UKU Ha YPOBHE CPEAHET0
o01ero oOpa3oBaHus JOIDKEH U3y4aThCsl B YCIOBUSX MPEMETHOTO KaOuHeTa PU3UKK WIIH B YCIOBHUSIX
WHTErPUPOBAHHOI0 KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA. B KkaOuHeTe hU3NKN JTOKHO OBITH
HeoOxoMMoe J1abopaTopHOoe 000pyI0BaHUE ISl BBITOTHEHUS YKa3aHHBIX B IPOrpamMme 10 QHU3KKe
YUEHHUYECKHX MPAKTHUECKUX paboT U IEMOHCTpAIMOHHOE 00opyoBaHue. JleMOHCTpaliMoOHHOE
obopynoBanre GOPMUPYETCSI B COOTBETCTBUY C IPUHIIMTIOM MHHUMAJILHOM JIOCTATOYHOCTH M OOEcTIeunBaeT
MOCTAHOBKY TIEPEYUCIICHHBIX B TIporpaMMe 1o (PU3MKe KIFOUEBBIX JIEMOHCTPALIUH [T UCCIICIOBAHUS
U3y4aeMBbIX SIBJICHUH U NPOLIECCOB, IMIIUPUIECKUX U (PyHIaMEHTAJIbHBIX 3aKOHOB, UX TEX HUUECKUX
npumeHeHui. JlabopaTtopHoe 06opynoBaHNe ISl yUCHUYECKHUX MTPAKTHYECKUX paboT Gpopmupyercs B BUE
TEMaTU4YECKUX KOMIUIEKTOB U 00€CIIeunBaeTcs B pacu€Te 0OJHOI0 KOMIUIEKTa Ha ABYX O0ydaroIuXcs.
TemaTndeckre KOMIUIEKTHI JJaOOpaTOPHOTo 000PYJOBaHHS JOKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCTIONb30BAHNH AHAJIOTOBBIX M IIU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEINBHBIX CHCTEM B
BHJIe THPPOBHIX TabopaTopuii. OCHOBHBIME LENAMA W3ydeHHUsS GU3NKH B 00IIEM 00pa30BaHUM SIBISIFOTCS:
(hopMHpOBaHNE UHTEPECA U CTPEMIICHUS OOYHYAIOIIMXCSI K HAYYHOMY M3Y4YEHHUIO IPUPOJIBI, PA3BUTHE X
HHTEJICKTYAJIBHBIX U TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE IPEACTABICHUN O HAYYHOM METO/IE [T03HAHUS U
(hopMHpOBaHHUE UCCIIENOBATEIBCKOI'0 OTHOIIEHHS K OKPYKAIOIIMM SIBIECHHUM; (POPMHUPOBAHHE HAYYHOI'O
MHUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHs] OCHOB CTPOSHHS MaTepru U (PyHIaMEHTAJIbHbBIX 3aKOHOB (PU3MKH;
(hopMupOBaHNE YMEHUN OOBACHSTH ABJIEHUS C UCIIONb30BaHNEM (DU3MUYECKUX 3HAHUN U HAyIHBIX
J0Ka3aTeNbCTB; (hOpMUPOBaHUE MPEACTABICHUH O PoIK (HU3UKH U1 PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH. JlocTHKeHne 3THX 1eneil obecrieynBaeTcs peleHneM CIeqyoLMX 3a1ad B IpoLecce
M3y4eHus Kypca (U3NKA Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus: MIPHOOPETEHNE CHCTEMBI 3HAHUN 00
001muX (PU3HIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAs MEXaHUKY, MOJIIEKYSIPHYIO (DPU3HKY,
3NEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI acTpohu3uKH; HOPMUPOBAHHE YMEHUN IPUMEHSTh
TEOPETHUUECKHIE 3HAHUS U1 O0bSCHEHUS! PU3NUECKUX SBJICHUHN B IPUPOAE U VISl HPUHSITHS NPAKTHYECKUX
pelIeHri B TOBCEAHEBHON KU3HU; OCBOEGHHE CIIOCOO0B PELICHHUs Pa3IUUHbIX 33]a4 C SBHO 3a1aHHOM
(u3nvecKoil MOZIENbIO0, 3a1a4, OAPA3yMEBAIOIINX CAMOCTOSTEIbHOE CO3IaHne (PU3NIECKON MOJIENH,
a/IeKBAaTHOH YCIIOBHSIM 3aa4l; HOHUMaHHe (PU3NIECKHX OCHOB M MPUHLUIIOB JIEHCTBHUS TEXHUUIECKHX
YCTPOICTB U TEXHOJOTMUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO Cpelly; OBJIaJeHUE METOAaMU
CaMOCTOSATEIBHOTO TNIAHUPOBAHUS U POBEACHUS (PU3MUECKUX SKCIEPUMEHTOB, aHAIN3a U HHTEPIIPETaLH
nH(OPMAIUH, ONIPEAEITICHHUS JOCTOBEPHOCTH HOIYUYEHHOT O PE3YJIbTaTa; CO3JaHUE YCIOBHH ISl pa3BUTHS
YMEHHH MTPOEKTHO-UCCIIEI0BATEILCKON, TBOPUECKOH fesitenbHocTU. Ha u3ydenue ¢pusuxu (0a30BblIit
YPOBEHB) HA YPOBHE CpeHero odmiero oopa3zoBanus orBoautcs 136 vacos: B 10 kinacce — 68 vacos (2 yaca B
Henento), B 11 knacce — 68 yacos (2 vaca B Hexemto). [Ipeanaraemslii B mporpamMme 1o pusnke nepeueHb
71a00paTOPHBIX U MPAKTHUECKUX padoT SBJISIETCS PEKOMEHJOBAHHBIM, YUUTENb JeJaeT BBIOOp IPOBEACHNUS



J1Ta00PaTOPHBIX Pa0OT M OMBITOB C YYETOM MHIUBUYATBHBIX 0COOEHHOCTEH 00yuaromuxcs. JIrobas pabouas
porpaMMa JI0JKHa TMOTHOCTBIO BKITIOYATh B ce0sl coaeprkaHie JaHHOM MporpaMMel 1o ¢usnke. B oTaensHbIX
ciydasix Kypc (pu3nuku 6a30BOro ypoBHS MOXET U3ydaTbesi B 00bEMe 204 yaca 3a qBa roga oOydenus (3 4 B
Hegeno B 10 u 11 kmaccax). B aToM cimydae yBenuuuBaercs He MeHee uyeM 10 20 4 pe3epBHOE BpeMsl, KOTOpOe
HCTIOJIB3YETCSl YUUTENEM Ul U3yUdeHHUsT BOIIPOCOB, TECHO CBA3aHHBIX C BEIOPaHHBIM MpoduiieM oOydeHus, 1
yBEIMUUBAETCS yueOHas Harpy3ka, OTBOAMMasl Ha H3y4YeHHE MEXaHUKH, MOJEKYISIPHONH QU3NKHU U
ANEKTPOTUHAMHUKH, 32 CYET paCIIUPEHHS YHCiIa JTa00paTOPHBIX pabOT UCCIEN0BATENBCKOTO XapaKkTepa u
YPOKOB pelIeHHs KaUYeCTBEHHBIX U PaCYETHBIX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenue yueOHoro npeamera «du3nka» Ha ypoBHE CpeAHEro oouiero oopazopanus (0a30BbIi ypOBEHb)
JOJIXKHO OGGCHe‘H/ITL JOCTHMXKEHHUE CICAYIOMNX JIMYHOCTHBIX, METAIIPEAMETHBIX U MMPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMMHOCTHBIE PE3YJIbTATDI JlnunocTHEBIE pe3yabTaThl OCBOCHUS Y4eOHOTo npeaMera «Du3nukay
JIOJDKHBI OTPaXKaTh TOTOBHOCTh M CHOCOOHOCTH 00YYaIOIIMXCSl PYKOBOACTBOBATHCS C(hOpMUPOBAHHON
BHYTPEHHEW NMO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMI, IO3UTHBHBIX BHYTPEHHUX
yOeXKIeHH, COOTBETCTBYIONINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO O0IIECTBA, PACITUPEHHE
YKH3HEHHOT'O OIBITA U ONBITA JIEITENFHOCTH B MPOIIECCE Pean3allii OCHOBHBIX HAITPaBICHUH
BOCITUTATEIILHOMN JICATETLHOCTH, B TOM YHCJIE B YaCTU: 1) rpa)KJJaHCKOr0 BOCIIUTAHUS: c(hOPMUPOBAHHOCTD
TPayKAaHCKOM MO3UITMHI 00y4JaIoIerocst Kak akTUBHOI'O M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBa;
MPHHATHE TPAJAUIHOHHBIX O0IEYENIOBEYECKUX TYMAaHUCTHUECKUX M IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JISITEIbHOCTh B MHTEPECAX TPAXKIAHCKOT0 00IIECTBa, YIaCTBOBATH B
CaMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3alliy; YMEHIE B3aUMOICHCTBOBATh C COLUAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUSIMH M Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTapHOH 1
BOJIOHTEPCKOM AEATETHLHOCTH, 2) TAaTPUOTHIECKOTO BOCIIUTAHUS: C(POPMHUPOBAHHOCTH POCCHICKOM
IpaXkJaHCKOM MIEHTUYHOCTH, IaTPUOTU3MA; LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM,
TOCTIKEHUSAM POCCHMCKUX YUEHBIX B 001aCTH (DM3UKN M TEXHUKE; 3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHHUS:
c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOI O MIOBEIEHNS; CIOCOOHOCTh OLIEHUBATH CUTYAIUIO U
MPUHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM
qucie B ACITEIbHOCTH YUEHOT0; OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOECHUE YCTOWYUBOr0 OyAyILero; 4)
3CTETMYECKOI0 BOCIIUTAHMS: ICTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUYas 3CTETUKY HAYYHOI'O TBOPYECTBA,
MpHCyIero (U3NYecKoi HayKe; 5) TPyIOBOTO BOCIIUTAHUS: HHTEPEC K Pa3IHIHBIM chepam
podecCHOHANBHON AESITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3MKON U TEXHUKOH, YMEHHE COBEpPIIATH
OCO3HaHHBIN BBIOOp Oymyiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC [UIaHbI; TOTOBHOCTD U
CHOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BaHHIO B 001acTH (PU3MKH Ha MPOTSHKEHUH BCEH JKU3HU; 6)
9KOJIOTMYECKOT0 BOCIIUTAHUS: CPOPMUPOBAHHOCTD 3KOJIOTHUECKON KYIbTYpPbI, OCO3HAHHE II100aTbHOTO
XapakTepa SKOJIOTMYECKUX MPOoOJIeM; MIIAHUPOBAaHUE U OCYILECTBIICHHUE ACHCTBUI B OKpY’KaloLIel cpeae Ha
OCHOBE 3HaHMS LieJied yCTOMYMBOro Pa3BUTHS Yel0BeYeCcTBa; Pacipenre onbITa qeITeNbHOCTH
9KOJIOTMYECKOI HalPaBJICHHOCTH HAa OCHOBE MMEIOLIMXCS 3HAHUH 110 Pu3HKe; 7) IEHHOCTH HAYYHOIO
MO3HaHUs: c(OPMHUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOLIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
(u3nvecKoil HayKH; OCO3HaHUE LICHHOCTH HAYYHO! JeSTelTbHOCTH, TOTOBHOCTD B IIPOLIECCE U3yUeHUsT HU3UKU
OCYLIECTBIIATH MPOEKTHYIO U HCCIEA0BATENbCKYIO A TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATDI Ilo3naBatensHble yHUBEpCaAIbHbIE yueOHbIE NelicTBUS ba3zoBbie
JIOTHYECKUE ACHCTBUS: CAaMOCTOSATENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh POOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE; ONPENENATH L[ENN AeATENbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPHH UX TOCTH)KEHUS; BBISBIIST
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMaTPHUBAEMbIX (PU3NUECKUX SIBICHUSX; pa3padaTeiBaTh IJIaH
perenys npoOIeMbl ¢ yYETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbIX U HEMaTepHaJIbHBIX PECYPCOB; BHOCUTh
KOPPEKTHUBBI B IEITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB LIENSAM, OLIEHUBATh PUCKH MOCIEACTBUN



JeATeIbHOCTH; KOOPIUHUPOBATE U BHITOIHATH PA0OTY B YCIOBHUSIX PEANBbHOIO, BAPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aMOJICHCTBUS; pa3BUBATh KPEaTUBHOE MBILITICHHUE IPU PEILICHUHN KU3HEHHBIX
npobieM. ba3oBbie nccieqoBaTeNbCKIE EHCTBYS: BIaeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATHAMH ¥ METOAAMH (PU3MYECKOH HAYKW; BIaIeTh HABBIKAMH y4eOHO-UCCIIEN0BATENLCKON U POSKTHOM
JeATeIbHOCTH B 001acTH (UMK, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSATEIFHOMY TOMCKYMETO/I0B
petenus 3aa4d GU3NYECKOro CoAep KaHusl, MPUMEHEHUIO Pa3IMYHbIX METOAOB MO3HAHMSI; BIIaJIETh BUAAMH
JeATEIbHOCTH 110 MOTYYEHUIO HOBOT'O 3HAHMS, €0 HHTEPIPETALINH, TPEOOPa30BAHHIO U IPUMEHEHHUIO B
Pa3IMYHBIX YYeOHBIX CUTYAIUsIX, B TOM YHCIIE PH CO3IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (QU3UKH;
BBISBJISITH IPUUUHHO-CIIEACTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTaTh TUIIOTE3Y €€ pelleHus,
HaxOJWUTh apTyMEHTHI JJIs JOKA3aTENbCTBA CBOMX YTBEP:KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;
AHAJIM3UPOBATH MOJTYUEHHBIE B XOJI€ PEIIEHUs 3aJjaui Pe3yJIbTaThl, KpUTUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX; CTABUTH U (POPMYITHPOBATH COOCTBEHHBIC
3aa4u B 00pa30BaTeNbHON JESTETFHOCTH, B TOM YHCIE TPU U3yYeHUU (HU3HUKH; JaBaTh OIICHKY HOBBIM
CHUTYaIlUsIM, OIICHUBATH TIPUOOPETEHHBIHN OMBIT; YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUIECKYIO
00J1acTb KHU3HEACATENLHOCTH; YMETh HHTETPUPOBATH 3HAHHS U3 PA3HBIX MTPEAMETHBIX 00JIaCTeH; BBIBUTATD
HOBBIE HJIEH, TIPEAJIaraTh OPUTHHAIbHBIE MTOJIXO/IbI ¥ PEIIEHUS; CTABUTH MPOOJIEMBI U 3a7auH, TOMyCKaIoIne
anbTepHATUBHBIC peleHus. Paborta ¢ nHdopMarmeii: BiajeTh HaBBIKAMU TONTyYeHUs1 HHpopMaImn
(U3NIECKOTo co/iepKaHMsI U3 UICTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIST IOUCK, aHAJIH3,
CHCTEMATH3aIMIO U HHTEPIIPETANNI0 HH(POPMAIIMK Pa3INYHBIX BHJIOB U OPM TIPENICTABIICHNUS ; OIICHUBATD
JOCTOBEPHOCTH MH(OPMAIINH; HCIIOIB30BATh CPEACTBA HHOOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEICHNH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIMOHHBIX 3324 C COONIOIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHSI, TPABOBBIX M ITHUECKIX
HOPM, HOPM WH(POPMAITMOHHON 0€30IaCHOCTH; CO3/1aBaTh TEKCThI (PU3MYECKOTO COJIEPIKAHUS B PA3IMIHBIX
¢dopmarax ¢ yu€ToM Ha3HaUeHUS WH(POPMAITUY U [IEIEBOI ayTUTOPUH, BEIOUpasi ONTHMAIBEHYIO (GOpMYy
IpeAcTaBIeHUs U BU3yanu3anui. KoMMyHHKaTHBHbBIC yHUBEpCAIbHbIE YUeOHbIE IEHCTBUS: OCYILECTBIISTh
obmuieHye Ha ypokax (M3UKH U BO BHEYPOUHOH IEATEIHHOCTH; PacO3HABATh MPEIIOCHUIKN KOH(DIMKTHBIX
CHUTYaIlMi M CMATYATh KOH(DIMKTEL; pa3BEPHYTO U JIOTHUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHNEM
SI3BIKOBBIX CPEICTB; IOHUMATh U MCII0JIb30BATh IPEUMYIIECTBA KOMAaHAHON U HHANBUAYaIbHOH paboThI;
BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX ACHCTBUI C Y4ETOM OOIIMX HHTEPECOB, U BO3MOKHOCTEH
KaykK/10T0 4JIeHA KOJUIEKTHBA; IPUHUMATD 11€JIM COBMECTHON JEATEIbHOCTH, OPraHU30BbIBATh U
KOOPIMHHUPOBATH IEUCTBUS 10 €€ TOCTHKEHHIO: COCTABIIATH IUIaH ACHCTBUH, paclipeaessiTh POIU C yUEToM
MHEHUH Y4aCTHUKOB, 00CYXXaTh PE3yIbTaThl COBMECTHOM pabOThl; OLIEHUBATh KAYECTBO CBOETO BKJIaAa 1
KaK/10T0 yJaCTHHKA KOMaH[Ibl B OOLIMI pe3yabTaT 0 pa3pabOTaHHBIM KPUTEPHUSIM; IPEeUIaraTh HOBbIE
IIPOEKTHI, OLIEHUBATD UJIEH C TIO3ULMHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;
OCYLIECTBIIATH IO3UTUBHOE CTPATErMUECKOE ITOBEJCHNE B PA3IMUHBIX CUTYALUSX, IPOSIBIATH TBOPUECTBO U
BOoOOpakeHHe, ObITh MHULMATUBHBIM. PerynsaTuBHble yHUBEpcalbHbIe YueOHble AeicTBrs CaMooOpraHu3alus:
CaMOCTOSTEIBHO OCYLIECTBIISITh TO3HABATEIbHYIO IETEIbHOCTD B 0071aCTH (PU3UKU U aCTPOHOMHH, BBISBIIATH
po0eMsbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aUl; CAMOCTOSTEIBHO COCTABIIATh IUIAH PELICHUS
pacuéTHBIX M KAYEeCTBEHHBIX 3a/a4, JIaH BBIITOJIHEHUS IPAKTUYECKOH PabOoThI ¢ y4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEOYTEHH; 1aBaTh OLIEHKY HOBBIM CUTYaLUsSIM; PACILIUPATh
paMKH yueOHOro IpeMera Ha OCHOBE JIMYHBIX IPENIOYTEHHI; JeJaTh OCO3HAHHBIN BHIOOD,
apryMEeHTHPOBAaTh ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEIICHHUE; OLEHUBATH NIPHOOPETEHHBIN OIIBIT;
croco0cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUH B 00J1aCTH (PU3UKH, IOCTOSIHHO MTOBBIILIATH CBOH
00pa3oBaTeNbHBINA M KyJIBTYpHBIH ypoBeHb. CaMOKOHTPOJIb, SMOLMOHAIBHBII HHTEJIEKT: AaBaTh OLEHKY
HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB LIEISIM;
BJIa/IeTh HAaBBIKAMH [T03HABATENILHON pe)yieKCHN KaK OCO3HAHUS COBEPILIAEMBIX I€HCTBUI U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3yIbTaTOB U OCHOBaHMI; UCIIOIb30BATH MPUEMBI PeIIEKCUH JUTS OLIEHKH CUTYallld, BIOOpa
BEPHOI'0 PEUIEHUS; YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATD PEIIEHUS IO UX CHUKEHUIO;
MPUHUMATh MOTHBBI M apT'YMEHTHI IpYTUX [IPH aHAJIHM3€ PE3yJIbTaTOB IESITEIbHOCTH; IPUHUMATD CeOsl,
MOHUMasl CBOM HEJOCTATKU U IOCTOMHCTBA; IPUHUMATh MOTUBBI M apPTyMEHTHI JPYTUX IpH aHAIN3€
PE3YNIbTAaTOB AESTEIBHOCTH; IPU3HABATH CBOE MPABO U MIPABO IPYruX Ha omMOKU. B mporecce nocTiKeHus



JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPOrpaMMbI 10 (PU3UKE IJIsl YPOBHS CPEHETO OOIIEro 00pa3oBaHus y
00yYaroMIMXCs COBEPILICHCTBYETCSI SMOIIMOHANIBHBIN UHTE/UICKT, TIPEIONaraomuichopMUPOBAHHOCTD:
CaMOCO3HaHHMSI, BKITIOYAIOIIETO CIIOCOOHOCTh IOHMUMATh CBOE SMOLIMOHAIEHOE COCTOSIHUE, BUJECTh
HaIpaBJICHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0¢;
CaMOpETyJIUPOBAHUS, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHUE, CIOCOOHOCTD aJJAIITUPOBATHCS K AMOI[MOHATBHBIM H3MEHEHUSIM U MPOSIBIISTH THOKOCTh, OBITH
OTKPBITHIM HOBOMY; BHYTPCHHEH MOTHBAIMH, BKJIFOYAIOIIEH CTPEMIICHHE K IOCTUKCHHUIO LU U YCIIEXY,
ONTUMH3M, NHUIIUATUBHOCTH, YMCHUC IleI\/'ICTBOBaTI), nucxoasa u3 CBoux BO3MO)I(HOCTCI>'I; OMIIaTHUH,
BKJIFOUAIOIIEH CIIOCOOHOCTh TOHUMATh AMOITMOHAIBHOE COCTOSIHUE APYTUX, YUUTBHIBAT €ro MPU
OCYILECTBJICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHHIO; COITUAILHBIX HABBIKOB,
BKIIOYAKOIIUX CHOCO6HOCTL BBICTpAanMBaTb OTHOIICHUSA C JPYTMMU JIIOAbMU, 3a6OTI/ITLCﬂ, IIPOABJIATH UHTEPEC U
paspemaTh KOH(IUKTHL

NPEJIMETHBIE PE3YJIBTATDI K konity o0yuenus B 10 kinacce npeaMeTHbIe pe3yyibTaThl HA 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHH: IEMOHCTPHUPOBAThH Ha MPUMeEpax
poib ¥ MecTO (PU3MKH B POPMUPOBAHUN COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOMN
TEXHUKU U TEXHOJIOTHH, B MPAKTHYECKOH JACITeTLHOCTH JIFO/ICH; YIUTHIBATH TPAHUIIBI IPUMEHEHUS
M3YYECHHBIX (U3NYCCKUX MOJCIICH: MaTepuaibHas TOUKa, MHEpIMalbHas CUCTeMa oTcuéra, adCOITHO
TBEPJIOE TENO, UICABHBIN ra3, MOJIEN CTPOCHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEI, TOUEUHBIN
AIEKTPUUECKUN 3apsijl IPH pelieHrr QU3MUYSCKUX 3aj1ay; paciio3HaBaTh (pU3rUecKue sBJICHUs (MPOLIECCH) U
OO0BSICHATH UX Ha OCHOBE 3aKOHOB MEXAHHUKH, MOJICKYJISIPHO-KHHETHICCKON TEOPUH CTPOCHHUS BEIIECTBA
AJIEKTPOAMHAMUKH: pABHOMEPHOE M PAaBHOYCKOPEHHOE TIPSIMOJIMHEIHOE JBIKEHUE, CBOOOHOE TaICHUE TE,
JBHKCHHUE 110 OKPY)KHOCTH, HHEPIIMS, B3auMoaelcTBre Tei, 1uddy3usi, OpOyHOBCKOE ABHIKEHUE, CTPOCHHE
KUIKOCTEH U TBEPABIX TeJ, M3MEHEHNEe 00hEMa TEIT TPU HarpeBaHUM (OXJIAKICHHH ), TEINIOBOE PAaBHOBECHE,
HucrnapeHue, KoHAeHcallus, MIaBJIeHue, KpUCTAJUIM3allksl, KATIEHHUE, BIAKHOCTb BO3/yXa, TOBBIIIICHUE
JIABJICHMS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXKY IapaMeTpaMu COCTOSIHUS rasza B
H30MpoIleccax, dIEKTpU3alus TeJ, B3aUMOIEHCTBHE 3apsJI0B; ONHUCHIBATh MEXaHUYECKOE JBUKEHHUE,
HCTIONB3yS (PU3NUECKUEe BETMIHHBI: KOOPIUHATA, ITYTh, IIEPEMEITICHIE, CKOPOCTh, YCKOPEHHE, Macca Tela,
Cuia, UMITYJIbC Tejla, KHHETHIeCKas SHEPTHs, MOTESHITHATbHAS JHEPTH, MEXaHudecKas pabora, MexaHudecKas
MOIITHOCTE; TIPH ONMCAHWH MTPABHUIBLHO TPAKTOBATH (U3MUECKUNA CMBICI UCITONIb3yEMBIX BETHINH, X
0003HAYEHNS ¥ €IMHUIIBI, HAXOAUTH (hOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BEIUINHY C IPYTHMH
BETMYWHAMH; OMUCHIBATh H3yUEHHBIE TEIUIOBBIE CBOMCTBA TEI U TEIIJIOBEIE SBIICHUS, UCIIONB3Ys (Pr3ndecKue
BEJIMYMHBL: TABJICHUE ra3a, TEMIEpaTypa, CPEAHSI KUHETUUECKAsl SHEPTUS XaOTUYECKOr0O IBHXKEHUS MOJIEKYI,
CpeIHeKBaApaTHIHAS CKOPOCTh MOJIEKYJ, KOJTHYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, padoTa rasa,

KOd () (PHUITUEHT MMOIE3HOT0 IEHCTBUS TEIIOBOT'O IBUTATENIS; IPH ONMCAHKWH ITPABUIFHO TPAKTOBAThH
(bM3MUECKHIT CMBICT UCTIONB3YEMBIX BETUYHH, UX 0003HAYEHUS U €AMHUIIBI, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONINE NAaHHYIO (PU3NUYECKYIO BEUYNHY C IPYTHUMHE BETHYWHAM; OMUCHIBATH N3yUSHHBIE
ANEKTPUYECKHEe CBOWCTBA BEIIECTBA U DJICKTPUIECKUE SBIICHHS (ITPOIECCHI), UCTIONB3Ys (hr3UdecKre
BEJIMYMHBL: SJICKTPUUECKUN 3apsijl, AIEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJIS, MOTEHLN AN, Pa3HOCTh
MTOTEHIIHAJIOB; TIPY OIMCAHWH MTPABIIIEHO TPAKTOBATH (PHU3NUECKUN CMBICIT HCITONB3YEMBIX BETHUNH, X
0003HAUEHNS W €AMHHUIIBI; YKAa3bIBATh OPMYIIBI, CBSI3BIBAIOINNE TAHHYIO (PH3MUECKYIO BEMUYUHY C IPYTHMH
BEIMYWHAMH; aHAJIM3UPOBATh (PU3MYECKUE IMPOIIECCHI U SBJICHUS, UCIIONB3Ys (M3NUYECKHE 3aKOHBI U
NPUHUUIBL: 3aKOH BceMupHOro tsarorenus, I, II u 11l 3akonsl HptoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPrUH, 3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLIUI CYNEPIIO3UIUHU CUII, IPUHLIMI PABHOIPABUS HHEPLUUAIBHBIX
CUCTEM OTCUETA, MOJEKYJISIPHO-KMHETHUECKYIO TEOPHUIO CTPOEHUS BELIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CPEIHEN
KHHETUYECKON HEPTUH TEIJIOBOTO IBUKEHHUS MOJIEKYII ¢ aOCOMIOTHON TeMITepaTypou, epBhIii 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS 3JIEKTPUUECKOro 3apsiaa, 3akoH KynoHa, mpu 3ToM pa3nnyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €0 MATEMaTHIECKOE BHIPAXKEHUE U yCIOBUS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH; OOBSICHATH OCHOBHBIE TIPUHITUIIBI ICHCTBUS MAIllUH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3IuyYaTh YCIOBUS UX O€30MaCHOTO MCIIOIB30BAHHS B TIOBCEAHEBHOM JKM3HU; BEIOIHATH YKCIIEPUMEHTHI 110
WCCIIEJIOBAHHIO (DU3MUYECKHX SBJICHUN U TPOILIECCOB C UCTIONB30BAHUEM IPSIMBIX, 1 KOCBEHHBIX H3MEPEHHIA,



pu 3ToM (HOpMyIIMpOBaTh MpodiIeMy/3agady U TUIOTE3y YIeOHOTr0 SKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEATIOKEHHOT0 000PYAOBaHHS, IPOBOIUTH OMBIT U (OPMYIHPOBATEH BHIBOJBI; OCYIIECTBIISATE MPSMbIE U
KOCBEHHBIE H3MEPEHUST PU3NUECKUX BEJIMYUH, IPU 3TOM BBIOMPATH ONTHMAJIBHBINA CIIOCO0 U3MEPEHHS U
HCTIOJIb30BaTh W3BECTHBIE METO/IBI OLEHKH MOTPEHIHOCTEH N3MEPEHHI; NCCIIEI0BATh 3aBUCUMOCTH MEXKILY
(U3NYIECKIMH BEIMYMHAMHU C UCIIOIB30BaHUEM MPSMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHPOBATH PE3yIbTATHI IONYYEHHOW 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH B BUE TaOIUI] U TPa(UKOB,
JienaTh BBIBOJIBI MO PE3yJbTaTaM HCCICAOBAHMS;, COOI0IAaTh IpaBuia 6€30MacHOro TpyAa PH MPOBEICHUN
HCCIIEIOBaHNH B paMKax y4eOHOIr0 IKCIIEPUMEHTa, Y1eOHO-UCCIIe0BATEIbCKON H MPOSKTHON AESTEILHOCTH C
HCTIOJIb30BaHUEM M3MEPUTENFHBIX YCTPOUCTB M 1ab0opaToOpHOro 000pyI0BaHMUS; peliaTh PacYETHBIE 3a/1a4H C
SIBHO 3aJIaHHOM (PM3NYECKON MOZEIBIO, UCTIONB3YS (PU3MYECKUE 3aKOHBI U MPHHIUITEL, HA OCHOBE aHaN3a
YCIIOBUS 33/1a41 BBIOMPATh (PU3NYECKYIO MOJEIb, BBIICNSATh PU3MYECKHE BETMUUHBI  (DOPMYIIBL,
HCO6XOZ[I/IMLI€ JJIsL eé peucHusA, MpoBOANTH paC‘IéTBI " OLICHUBATh PCaJIbHOCTD MOJTYUCHHOI'O 3HAYCHUA
(1)I/I3I/I‘ICCKOI‘/'I BCIIMYMUHBIL, p€IIaTh KAYCCTBCHHBIC 3ala4U: BRICTPpAUBATh JIOTUYCCKHU HEIIPOTHUBOPECYUBYIO
LEMOYKY paccy>KIACHUH ¢ OMOPOi Ha N3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (DU3UUECKHE SBICHUS;
HCII0JIB30BAaTh IIPpHU PCHICHUN y‘-Ie6HI)IX 3a1a4 COBpEMCHHBIC I/IH(bOpMa]_II/IOHHBIe TCXHOJIOI'MHM JIA ITOMCKa,
CTPYKTYPHPOBAHUSI, MHTEPIPETAIUH U MPECTABICHUS YUeOHOW U HAyYHO-NONYIISIpHON MH(opManmy,
MOJIyYECHHON U3 Pa3JInYHBIX HCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH IOJIy4aeMyt0 HH()OPMAITHUIO;
MPUBOJINTH MTPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOSKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAyKH, OObICHEHHE
MPOIECCOB OKPYKAIOIIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTMI; UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS
1o (M3MKe B ITOBCEIHEBHOM JKU3HU JUIsI o0ecrieueHns 0e30IacHOCTH Py 00palieHuy ¢ Ipudopamu U
TEXHUYCCKUMU YCTpOﬁCTBaMI/I, JJId COXpPaHCHUA 3J0POBbs U CO6JHOIICHI/I$I HOPM 3KOJIOTMYECKOI'0 MOBEICHUSA B
OKpYXaroller cpezie; padoTaTh B TPYIIIE C BHITIOJIHEHHEM Pa3IMYHbBIX COIIMATIBHBIX POJIeH, INTAHUPOBATh
paboTy TpyIIIbl, PAHOHAIBHO PACTIPEALIATE 00SI3aHHOCTH ¥ TUIAHUPOBATH JIEITEIIEHOCTh B HECTAHIAPTHBIX
CUTyaluiX, aICKBAaTHO OLICHUBATH BKJIA/] KaXXJ10I'0O U3 YUaCTHUKOB I'PYIIIbI B PCIHICHUE paCCManHBaeMOﬁ
npobnemsl. K koHIry o0yuenus B 11 kimacce mpenMeTHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
chopMHPOBaHHOCTD y OOyUAIOLIUXCS YMEHUI: IEMOHCTPUPOBATH HA TPUMEPAX POJIb U MECTO (HU3HKH B
(hopMHUpOBaHUN COBPEMEHHON HAyYHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMECHHON TEXHUKH U TEXHOJIOTHIA, B
[IPAKTUYIECKON AESTEIbHOCTH JIIOIEH, LIEIOCTHOCTh ¥ €UHCTBO (PU3NUECKOI KapTUHBI MUPA; YUUTHIBATh
TPaHUIIBI IPUMEHEHUS N3yYeHHBIX (U3MYECKUX MOJENIEH: TOYSUHBIN IIEKTPUYECKUH 3apsi, JIyd CBETa,
TOYCYHBIN NCTOYHMK CBETA, SIACPHAs MOZEIb aTOMa, HYKJIOHHAs MOZIeJIb aTOMHOT'O sIIpa IIPU PeIeHnN
(bmM3mYecKuX 3a/1a4; paclo3HaBaTh GU3NUECKUE SIBICHUS (IIPOIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
JEKTPOIMHAMUKH M KBAHTOBOW (PUBHKU: 3JIEKTPUUYECKAs IPOBOAUMOCTb, TENIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE ACHCTBUS TOKA, B3aUMOJEHCTBUE MarHUTOB, 3JIEKTPOMAarHUTHASL MHIYKLUS, JCHCTBUE MATHUTHOTO
107151 Ha IIPOBOIHUK C TOKOM U JBMXKYIIHUICS 3apsil, 311€KTPOMarHUTHBIE KOJIeOaHUs ¥ BOJIHBI,
MPSIMOJIMHEHHOE PaclpoCTpaHEHUE CBETa, OTPaXKEHHUE, IIpesloMIIeHHEe, MHTepdepeHnns, A pakus 1
TIOJISIpHU3AIlHsl CBETa, TUCTIePCHs cBeTa, poroanekrpuaeckuii 3¢ dext (poTorddekr), cBeToBOE AaBICHHE,
BO3HMKHOBEHHUE JIMHEWYIATOrO CIIEKTPa aTOMa BOIOPOJa, ECTECTBEHHAs U UCKYCCTBEHHAsI PaIlO0aKTHBHOCTb;
OIUCBHIBATh N3YyUCHHBIE CBOMCTBA BEIIECTBA (3JIEKTPHUUECKUE, MAaTHUTHBIE, OIITUYECKHUE, HIIEKTPUIECKYIO
MIPOBOIMMOCTD PA3IMYHBIX CPE/T) U AIEKTPOMArHUTHEIE SIBIICHHSI (TTPOIIECCHI), UCIIONB3YS (PU3UUECKIE
BEJINYMHBIL: JJIEKTPUUECKU 3apsii, CUila TOKa, JIEKTPUYECKOE HANIPSKEHUE, JIEKTPUIECKOE COIIPOTUBIICHUE,
Pa3HOCTb [TOTEHLINAJIOB, HIEKTPOIBIIKYILAS CUiIa, pab0Ta TOKA, MHAYKIMS MarHUTHOTO OIS, Cuila AMIepa,
cuna JlopeHna, THIYKTUBHOCTD KaTYILIKH, SHEPTUS 3JEKTPUUECKOr0 1 MarHUTHOT'O NOJIEH, IeproJ] U 9acToTa
KonebaHui B KonebaTeIbHOM KOHTYPE, 3apsi U CHjla TOKa B IPOLECCe TAPMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
KonebaHui, (OKyCHOE pacCTOSHUE U ONTUYECKAsl CHJIa JIMH3bIL, IPU ONMCAaHUH IPABUIIBHO TPAKTOBAThH
(DU3NYECKHUI CMBICII UCIIONIB3YEMBIX BEIMYHMH, UX 0003HAUYEHHS M SAMHUIBI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PM3MUECKYIO BETMUUHY C PYTUMH BEIMUMHAMM; ONMCHIBATh H3YUCHHbBIC KBAHTOBBIC
SIBIICHUS ¥ TIPOLIECCHI, UCTIOIB3YS (PU3NUECKHE BEIMYUHBI: CKOPOCTD JIEKTPOMArHUTHBIX BOJH, UTMHA BOJHBI
W 4acTOTa CBETA, SHEPTUS U UMIYJbC (OTOHA, TIEPUOJ] TTOypaciaaa, SHEPTUs CBSI3U aTOMHBIX sIIIEp, IPH
OIMCAHNH MPABUIILHO TPAKTOBATH (PU3MUECKHH CMBICI UCTIONB3yEMBIX BEJIMUMH, NX 0003HAUCHUS U SAMHULBL,
yKa3bIBaTh (pOPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3NUECKYIO BETUUNHY C IPYTUMH BETUYHMHAMH, BEIYUCISTH
3Ha4YeHUe (HU3NIECKON BETMUMHBL;, aHATU3UPOBAThH (PU3NUECKUE MTPOLIECCH] U SIBIICHUS, HCIIONb3YS



(u3ryecKre 3aKOHBI ¥ MIPUHIMUIIBL: 3aKOH OMa, 3aKOHBI ITOCIIEA0BATEIBHOTO U MApaJUICIEHOTO COSTUHECHHS
MPOBOJHHUKOB, 3aKoH Jxoyssi—JIeHna, 3aKoH dJIeKTPOMAarHUTHOW MHYKIIMH, 3aKOH TPSMOJIHMHEHHOTO
pacnpocTpaHeHHs CBETa, 3aKOHBI OTPAYKCHHSI CBETA, 3aKOHBI MPEIIOMJICHUS CBETa, YpaBHEHNUE DWHINTEHHA IS
¢dorordexTa, 3aKOH COXpaHEHHUS FHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPaHECHUS
ANEKTPUUECKOTO 3apsizia, 3aKOH COXpaHEHHsI MacCOBOr0 YKcia, IOCTyaaTel bopa, 3aKoH paJrnoakTHBHOIO
pacnaja, Ipu 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €M0 MaTEMaTHIECKOE BBIpaKEHUE U
yCII0BHS (TPaHHUIIbI, 00JIACTH ) TPUMEHUMOCTH; ONPEICIATh HAITPABJICHUE BEKTOPA HHAYKIIMA MarHUTHOTO
TOJISI TIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U CHiIbl JIOpeHIa; CTpOUTh U OMKCHIBATh H300paKeHHe,
cOo3JaBaeMoe TIIOCKAM 3€pKajioM, TOHKOW JIMH30M; BBIMOIHSITH DKCIIEPUMEHTHI TI0 HCCIIETOBAHHIO
(U3MYECKHX SIBICHUI U MTPOLIECCOB C UCTIOIb30BAaHUEM MPSMbBIX, U KOCBEHHBIX H3MEPEHHUI: TPHU 3TOM
(dhopMyarpoBaTh MpodIIeMy/3a1ady U THIIOTE3Y y4eOHOT0 KCIIEPUMEHTa, COOUPaTh YCTAHOBKY M3
MPEIUIOKEHHOr0 000PYI0BaHUS, TIPOBOUTH OMBIT M (JOPMYIMPOBATH BHIBO/IBI; OCYIIECTBIISATh MPSMbIC U
KOCBEHHbBIC M3MEPEeHUsT (PU3MIECKUX BEINYNH, IPH TOM BBIOMPAThH ONTHMAJIBHBINA CIIOCO0 N3MEPEHUS U
MCIIOJIb30BATh M3BECTHBIC METO/IbI OI[EHKH TOTPEITHOCTEH U3MEPEHHIA; UCCIIENI0BATh 3aBUCHMOCTH
(bHU3MYECKUX BETUYHH C UCIIOIBb30BAHUEM MPSIMBIX H3MEPEHHIA: TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(uKCHpPOBATH pE3ybTATHI IOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUE TAOJIHUI] H TPa(UKOB,
JieNaTh BBIBOJIBI IO Pe3yJbTaTaM HCCIE0BaHUS;, COOMOAATh paBmiia 0€30MacHOro Tpy/ia PH MPOBECHUN
WCCIIeIOBaHUH B paMKax y4eOHOI0 IKCIIEpUMEHTa, y4eOHO-HCCIIe0BATEIbCKON H MPOSKTHON JAESTETLHOCTH C
HCTIOJIb30BAaHHEM M3MEPUTENFHBIX YCTPOUCTB M 1ab0opaToOpHOro 000y I0BaHMUS; pellaTh PACYETHBIE 3a]1a4H C
SIBHO 3aJIaHHON (PU3HUYECKOI MOJIENBIO, HCTIONB3Ys (PU3MYECKHE 3aKOHBI M IPUHITUITBI, HA OCHOBE aHAJIN3a
YCIIOBHSI 33712491 BHIOUPATh (PH3HMUYESCKYIO MOJIEITb, BBIICISTh (GU3UIECKHE BETUIUHBI U (HOPMYJIbI,
HEOOXOIMMBIC JUTS €€ PEIlIeHHUs], TPOBOIUTD PACUEThI M OIEHUBATH PEaTbHOCTh MOTYYSHHOTO 3HAYCHHUS
(bu3MUeCKO BETMYMHBI; PelIaTh KAYSCTBEHHBIC 3a/1a41: BHICTPAUBATH JIOTHYECKU HEIIPOTHBOPEUUBYIO
HEMOYKY PaCCyKJCHUH C OMOPO Ha N3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (DU3NYECKHE SBICHUS;
WCIIOJIb30BATh MPU PEIICHUH YYeOHBIX 3a]1au COBpEeMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS TIOUCKA,
CTPYKTYPUPOBAHUSI, MHTEPIPETAIIUY U MPEJCTABICHUS YUeOHOW U HAYyYHO-NIONYIISIpHON HH(opMarmy,
MOTYYEHHON M3 Pa3IMYHbIX HCTOYHUKOB, KDUTUICSCKH aHAIM3UPOBATH MOTYIaeMyI0 HHPOPMAIIHIO;
OOBSICHATD MPHUHITHUITEI JISUCTBHSI MAIIMH, TPUOOPOB U TEXHUIECKUX YCTPOMCTB, pa3IHYaTh YCIOBHS UX
0e30MacHOr0 MCIIOIb30BAHUS B IOBCE/IHEBHOM JKU3HU; IPUBOIUTH IPUMEPHI BKIIA/Ia POCCHHCKUX U
3apyOCKHBIX YIEHBIX-(PH3UKOB B pa3BUTHE HAYKH, B 00BSCHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH; HCIOIh30BATH TEOPETUIECKUE 3HAHUS 10 (PU3MKE B MOBCEAHEBHON KU3HU
Ut obecriedeHust 6e30MacHOCTH P 0OpaIIeHN ¢ MPUOOpaMy M TEXHUIECKUMH YCTPOWCTBAMU, JIJIS
COXpaHEHHUS 3I0POBbsS U COOIOJICHNS HOPM DKOJIOTHYIECKOT0 MOBEACHUS B OKpYKaloIIel cpene; padboraTh B
TPYIITE C BBIMTOTHEHUEM PA3IIHYHBIX COIUATBHBIX POJIEH, TUIAHUPOBATH PabO0Ty TPYIIIBI, PAIIHOHATHHO
pacnpenensaTb 0053aHHOCTH U IIAHUPOBATh JACATEIHbHOCTh B HECTAHAAPTHBIX CUTYAIHSX, aJICKBATHO
OICHUBATh BKJIA]] K&XKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCCMaTPUBAEMON MTPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHMUE1 10 KJTACC

Ne | HaumeHoBaHue KonuuectBo | IIporpamMmmHoe coaepxaHue OCHOBHBIE BUJIBI ACATEIbHOCTH
/I | pa3fernoB U TEM 4acoB 00yJaronmxcs
y49e0HOT0 IIpeaMeTa
Paznen 1. ®u3nka u METObl HAYYHOI'O TO3HAHUS
1.1 | ®usuka u MeToabl 2 ®dusnka — HayKa 0 IPUPOJIE. N3y4yeHne HayuHBIX
HAy4YHOTO MO3HAHUS Hay4nble MeTonpl mo3HaHUs (3MIUPUYECKHUX U
OKpyXaromero Mmupa. Posp TEOPETUUECKUX) METOIO0B
9KCHEPUMEHTa U TEOPUH B MO3HAHUS OKPY>KaIOIIEro MUpa.
npouecce no3HaHus npupoasl. | OOCykIeHne rpaHury
OKCIepUMEHT B (PH3HKe. IPUMEHUMOCTH (PU3NYECKUX
MogenupoBanue Gpu3ndecKux | 3aKOHOB u Teopuil. Pabora B
SIBIICHUH M ITPOLIECCOB. TpyMIIe MO OAT0TOBKE
Hay4nble runoressl. KOPOTKUX COOOIIEHUH 0 poiu u
Dusnueckre 3aKOHbI U MecTe QU3UKH B HAYKE U B




Teopu. ['paHuIIBI
OPUMEHUMOCTH (PU3NIECKUX
3aKk0oHOB. [IpuHiun
cooTBercTBUA. Ponb 1 MecTo
¢uznku B popMUpOBaHUN
COBPEMEHHOHI Hay4YHOU
KapTHHBI MHpA, B
IIPaKTUYECKON JEATEIBHOCTU
JIoAeH

NPaKTHYECKOH JeATeIbHOCTH
mojel. JleMoHCTpanus
AHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTEIBHBIX TPUOOPOB,
KOMIIBIOTEPHBIX IATYHKOB.
OcBocHIE OCHOBHBIX MPUEMOB
paboThI ¢ udpoBoit
nabopartopueli o pusmke

Hroro no pazgeny

Pa3nen 2. Mexanuka

2.1

Kunematuka

Mexanunueckoe IBUKEHHE.
OTHOCHUTETHEHOCTD
MEXaHNYCCKOI'O ABHUKCHUA.
Cucrema otcuéra.
Tpaexropus. Ilepemelnenue,
CKOPOCTH (CpemHsIsi CKOPOCTh,
MT'HOBEHHAasi CKOPOCTh) U
YCKOpEHUE MaTepUaIbHOU
TOYKH, UX IMTPOCKINHN HAa OCHU
CHUCTEMBI KOOpAWHAT.
CrioxxeHue rmepeMenieHnid 1
CII0KEHUE CKOPOCTEM.
PaBHOMEpHOE U
PaBHOYCKOpEHHOE
IIPSIMOJIMHENHOE JIBUYKEHUE.
I'paduku 3aBHCHMOCTH
KOOpAWHAT, CKOPOCTH,
YCKOPEHHUS, MTyTH U
repeMelleHns] MaTepuaibHON
TOYKH OT BPEMEHHU.
CBoboaHoe majieHne.
Yckoperue cBoOOTHOTO
nanenus. KpuBonuHeliHoe
JIBIOKeHHE. JIBroKeHHe
MaTepUaTbHOM TOUYKH 110
OKPYXHOCTH C ITOCTOSIHHOM 11O
MOZAYJIIO CKOPOCTBIO. YTJI0Bast
CKOpOCTb, JJUHEHHAas
ckopocTs. Ilepuosa u yactora
oOpaIeHws.
LenTpocTpemuTenbHoe
YCKOpEHHE. TTPAKTHIECKOe
MIPUMEHEHHE: CITUOMETP,
JIBUKEHUE CHAPSAIOB, ICITHBIE
W peEMEHHBIE IIepeIadn

IIpoBeneHue FKCIIEpUMEHTA!
M3YYEHHE HEPABHOMEPHOTO
IOBUKCHHUS C LICIIBIO
OnpeneNneHns MTHOBEHHOM
CKOpPOCTH; UCCIIE0BaHNE
COOTHOILIEHUS MEXIY ITyTSIMH,
IIPOWIEHHBIMU TEJIOM 3a
MOCJIEZIOBATEIIbHBIC PABHBIC
MIPOMEKYTKHA BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBMKEHUH C
HavdaJIbHOU CKOPOCTHIO, PABHOM
HYJIIO; U3yYEHUE IBUIKECHUS
mapuKa B BSI3KOU KHUIOKOCTH,
HN3Y4YCHUEC NBUXKXCHUA TEIIA,
OpOIIIEHHOT0 TOPU30HTAIBHO.
OO0BsICHEHNE OCHOBHBIX
MPUHIIUIIOB AEUCTBUA
TEXHUYECKUX yCTPONCTB, TAKUX
KaK: CIIUJIOMETP, IEMHbBIE U
pEMEHHBIE Tepeaun
JBUKEHUS; U YCIOBUH MX
0e301acHOro UCTIOTH30BAHMS B
MTOBCEIHEBHON KU3HH.
Pemienne pacu€rHbIX 3a1a4 C
SIBHO 3aJaHHON (hHU3HIECKOM
MO/IENTBIO C UCIIOJIH30BAHUEM
OCHOBHBIX (hOPMYIT
kuHeMaTuku. [Toctpoenue u
aHaju3 rpaduKoB
3aBUCUMOCTEN
KHHEMATHYECKUX BEJTMYUH OT
BpPEMEHH Il PABHOMEPHOT'O U
PaBHOYCKOPEHHOTO
MIPSIMOJIMHEHOTO JABYKEHUSI.
PacnioznaBanme uzmyaeckux
SIBIICHUH B YI€OHBIX OMBITAX U
OKPY’KaroIIeH KU3HHU:
paBHOMEpPHOE H
PaBHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBYKEHUE,
CBOOOIIHOE TIaJICHUE TeT,
JIBUKEHUE TI0 OKPY>KHOCTH.
Onucanre MEXaHUIECKOTO
JIBUKEHUS C MCIIOJIb30BaHUEM
(hU3UYECKHUX BEIUYMH:
KOOP/IMHATA, MYTh,
MIepEMEIIEHUE, CKOPOCTb,




yckopenue. Pabora B rpynmax
NpY TNIAHUPOBAHHH,
MPOBEICHUN U HHTEPIPETALIH
PE3YNBTaTOB ONBITOB U aHAJIN3E
JOTOJTHUTENBHBIX HCTOYHHUKOB
MHGOPMAIIH IO TEME

2.2 | Jlunamuka IIpuHUMIT OTHOCUTEIBHOCTH CpaBHeHue Macc
T'anunes. IlepBbiil 3aK0H B3aUMOJICHCTBYIOIIUX TEJL.
Hsrorona. Muepunanibabie N3yueHne 3aBUCUMOCTH CHJIBI
cucremsl orcuéra. Macca YIIPYTOCTH OT e OpMallny;
tena. Cuna. [Ipunuun CpaBHEHHUE CHJI TPEHUS TTOKOS,
cynepno3uuuu cui. Bropoit KA4YEHUs U CKOJIbKEHUS.
3akoH HproToHa mist OOBsicHEHNE HEBECOMOCTH.
MatepuaibHOM Touku. Tperuii | IIpoBeneHue skcriepuMeHTa:
3akoH HeroToHa asis HCCIIeTIOBAHNE 3aBUCUMOCTH
MaTepHAIBHBIX TOYEK. 3aKOH CHJI YIIPYTOCTH, BOSHUKAIOITIX
BCEMUPHOTO TArotenus. Cuia | B IIPYKUHE U PE3UHOBOM
TsokecTH. [lepBas o0Opastie, oT ux AedpopMaIuu;
KOCMHUECKasi CKOpocTh. CHujla | U3ydyeHHe ABHXKECHUS OpycKa 1o
ynpyroctu. 3akoH ['yka. Bec HaKJIOHHOW TJIOCKOCTH;
tena. Tpenue. Buabl TpeHus HCCIIEJIOBAHUE YCIIOBUI
(TIOKOS1, CKOJIBKCHHSI, paBHOBECHS TBEPJIOTO Tea,
kadeHus). Cuia TpeHusl. HMMEIOIIEr0 OCh BPAIlICHHUS.
Cyxoe tpenune. Cuia TpeHus OO6bsacHenne ocoOeHHOCTEN
CKOJIBKCHHUSI ¥ CHJIA TPEHUS PaBHOMEPHOTO U
nokos. KoappummenT Tperns. | paBHOYCKOPEHHOTO
Cuia compoTHBIICHUS TIPU MIPSIMOJTMHEHHOTO IBYKCHUSI,
JBUYKEHUU TENA B JKUJIKOCTH CBOOOIHOTO TTa/ICHUS TE,
unu rase. [loctynarensHoe u JIBUYKEHUS 10 OKPY’KHOCTH Ha
BpaIaTEIbHOE IBU)KEHUE OCHOBE 3aK0HOB Hb10TOHA,
abCcomoTHO TBEPAOTO TeNa. 3aKOHAa BCEMUPHOI'O TATOTEHUSL.
MoMeHT cuiibl OTHOCUTENBHO | OOBsSCHEHHE OCHOBHBIX
ocu BpaieHusd. [lneuo cuibl. MPUHIIUIIOB AEUCTBUSA
VYcnoBus paBHOBeCHS MOAIIMIIHUKOB U UX
TBEpAOro Tena. TexHuyeckue | NpakTUYECKOro MPUMEHEHUSL.
YCTPOWCTBA U IPAKTUIECKOE OOBsICHEHHE TBIKCHUS
NPUMEHEHUE: TOJUIUITHUKH, HCKYCCTBEHHBIX CITyTHUKOB.
JIBUKEHUE UCKYCCTBEHHBIX Pewrenue pacu€THeIx 3a1a4 ¢
CIIyTHHUKOB SIBHO 33J]aHHON (pr3mdaecKoit
MOJIEJIBIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYI
IuHaMmukd. Pacno3HaBanue
(u3nYeCcKuX SBICHUHN B
Y4eOHBIX OMBITaX U
OKpPYXAaroLIEeH KU3HU: HHEPLIUS,
B3aMMOJICHCTBUE TENI. AHATIU3
(hU3HYECKUX TIPOIIECCOB 1
SIBJICHUW C UCIIOJIb30BAHUEM
3aKOHOB M MPUHLHUIIOB: 3aKOH
BCeMUpHOro tsrorenus, 1, [l u
III 3axons! HeloTOHA, NpUHLIKI
CYTNEPIO3ULIMY CUJT, TIPUHLIUIT
PaBHONPABHOCTHU
WHEPLMAIbHBIX CUCTEM OTCUETA
2.3 | 3aKOHBI COXpAaHEHUS NmMnynsc maTepuanbHOM IIpoBenenue sKkcriepuMeHTa:

B MCXaHUKEC

TOYKH (TeJa), CUCTEMBI
MaTepuaIbHBIX TOYEK.
WMiynsc criThl ¥ UBMEHEHUE

n3y4yeHre abCoNMIOTHO
HEYIPYroro yapa ¢ moMOIIbI0
JIBYX OIMHAKOBBIX HUTSHBIX




HMMITyJIbCa Tena. 3aKOH
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXEHUE.
Pa6ota cuiel. MomHocTh
cuibl. Kunernueckas sHeprust
MaTepUaIbHON TOYKH.
Teopema 00 n3MeHEHUH
KHUHETUYECKOM SHEPIUHU.
IloreHunanbHasg SHEPTUsl.
IloreHuunanpHas 3HEprus
yIpyro neopMUpPOBaHHOM
npyxuHsbl. [loTeHnManbHas
SHEPrus Tena BOIU3U
MTOBEPXHOCTH 3eMJIH.
TTorennuanbpHBIe U HE
MOTEHIaNbHbIe CUIIBI. CBS3b
paboTHI HE MOTEHITUATBEHBIX
CHJI C U3MEHEHNEM
MEXaHUYECKON SHEprun
CHUCTEMBI TeNl. 3aKOH
COXpaHEHUS] MEXaHUYECKOU
SHEPruu. YIpyrue u
HEYIpYTHe CTOIKHOBEHUS.
TexHuYeckre yCTponCTBa U
MPAKTHYECKOE TPUMEHEHHE:
BOAOMET, KONEP, MPYKUHHBII
MTUCTOJIET, ABMKEHUE paKeT

MasiTHUKOB; HCCIICIIOBAHUC
CBSI3U pabOTHI CHITBI C
M3MEHEHUEM MeXaHHUeCKOi
SHEPTUU TeNa Ha puMepe
pacTshHKEHUS] PE3HHOBOT'O JKIYTa.
Orerka aOCOIOTHBIX U
OTHOCHTEJIBHBIX IMOTPEITHOCTEH
n3MepeHni QPU3NIECKUX
Benu4MH. Pemenue pacuérHpix
3a/1a4 C SIBHO 3aJaHHOMN
(bu3nIecKoi MOJIENBIO C
UCIIOJIb30BAaHHEM OCHOBHBIX
3aKOHOB M (DOPMYJT JTHHAMHUKH U
3aKOHOB coXpaHeHus. Pemenue
Ka4yeCTBEHHBIX 3a/lau C OMOpOn
Ha U3y4YeHHbIE B pa3fesne
«MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTU U (pH3HUECKUE
sBiieHust. Onmcanue
MEXaHUYCCKOI'O IBNKECHUA C
UCIIOJIb30BaHUEM (PH3HUYECKUX
BCIIMYWH: UMITYJILC TEJIA,
KHHCTUYCCKas SHCPTH,
IMOTCHIAJIbHAsA SHEPIrus,
MexaHuveckas pabora,
MeXaHH4YeCKasi MOITHOCTb.
Ananu3 GpU3NIECKUX
MPOIIECCOB U SIBJICHUH C
WCIIOJIH30BAHUEM 3aKOHA
COXpaHEHUSI MEXaHUYECKOU
SHEPTHH, 3aKOHA COXPaHEHUS
uMmITysbca. OObsICHEHNE
OCHOBHBIX TIPUHITUIIOB
JIECTBHS U TPAKTUYECKOTO
TIPUMEHEHHS TEXHIIECKUX
YCTPOICTB, TAKUX KaK:
BOAOMET, KONEP, NPY>KUHHBII
nuctoner. OObsicHeHne
JIBUKEHUS paKeT ¢ ONopor Ha
W3ydeHHBIC (U3NIECKHE
BEIMYUHBI U 3aKOHBI MEXaHUKH.
Hcnonp3oBanue npu
MOJITOTOBKE COOOIIEHUH O
MIPUMEHEHNH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOIOT Tt
JUTS TIOMCKA,
CTPYKTYPHPOBAHUS,
WHTEPIPETAINN H
MIpeJICTaBIeHUs] MHPOPMAIIUHY,
KPUTHYECKUH aHAIN3
nory4aeMoi HHGopMaruu
[IpoBeneHre KOCBEHHBIX
U3MEPEHUH, UCCIIEAOBAHUI
3aBUCHMOCTEH (hU3HUECKHIX
BEJIMYUH, IPOBEPKA
MPEJVIOKEHHBIX TUIIOTE3

Wroro no pazgeny

18




Paznen 3. Monekynsapnast pu3nka 1 TepMOANHAMHKA

3.1 9 OCHOBHBI€E MTOJTOKEHUS IIpoBeneHune 3xciepuMenTa:
MOJIEKYJSIPHO-KUHETHUUECKOW | OIpeaesieHue MacChl BO3ayXa B
TEOPHUH U UX ONBITHOE KJIACCHOI KOMHAaTe Ha OCHOBE
obocHoBaHue. bpoyHoBckoe U3MepeHnu 00bEMa KOMHATHI,
nBkenne. Juddyszus. JIaBJIEHUS U TEMIIEPATyphl
XapakTep ABHKEHUS U BO3/yXa B HEH; UCCIIEIOBaHUE
B3aI/IMOIl€I\/'ICTBI/ISI HacCTulj 3aBUCUMOCTH MCKOY
BemiecTBa. Mojienu cTpoeHusl | mapaMeTpaMi COCTOSTHUS
ra3oB, XUAKOCTeH U TBEPABIX | paspexeHHoro rasa. OueHka
TCI N O6’B$ICHCHI/IG CBOMCTB a6COJ'IIOTHI>IX 1 OTHOCHUTCIIBHBIX
BEILECTBA HA OCHOBE 3TUX MIOTPEIIHOCTEN U3MEPEHUI
Mozneneil. Macca u pa3mepsl (hU3UYECKHUX BEINYVH.
Monekyi. KonmuuectBo OO0OBbsCHEHNE OCHOBHBIX
BemecTBa. IlocTrossHHAas MIPUHLIUIIOB AEUCTBUM
Asorazpo. TemnoBoe TepMoMeTpa u 6apomerpa u
paBHOBecue. Temneparypa u yCIOBUH MX 0€30MaCHOT0
e€ uzmepenue. lllkana KCIIOJIb30BAHUS B
temneparyp Llenbcus. Mojienb | MOBCEIHEBHOM KU3HU.
uzeagbHoro raza. OcHOBHOE PacnoznaBanue gu3nyecknx
YpaBHEHUE MOJIEKYJISIPHO- SIBJICHUM B YI€OHBIX ONBITAX U
KUHETUYECKOWU TEOPUU OKpY>Karolllen KU3HU:
U7eabHOrO rasa. g dy3us, OpOyHOBCKOE
AOGcomoTHas TeMIiepaTypa nemwkenue. Omnmcanme
KaK Mepa cpenHen TEIUIOBBIX SIBJIEHUH C
KMHETHYECKON YHEPIUU WCTIOJIH30BAHUEM (DPU3HUECKHIX
TCIIJIOBOI'O ABMXKCHUS YaCTHI] BCIIMYWH: JaBJICHUC I'a3a,
raza. [llxama Temmeparyp TeMIepaTypa, CpemHss
KenbBuna. I'a30BbIe 3aKOHBI. KHUHETUYECKasl SHEPrus
YpaBHeHue MennaeneeBa— Xa0THYECKOIO ABUKECHHUS
Kuametipona. 3akoH MOJIEKYJI, CpE/IHEKBaApaTUIHAs
Hanbrona. N3omnporecchl B CKOPOCTh MOJIEKYJI. AHAIIN3
U7EaTHHOM Ta3e C (U3NYECKHX TPOIECCOB H
MTOCTOSTHHBIM KOJIMYECTBOM SIBIICHUH C MCTIOJIH30BAHUEM
BemecTBa. I padudeckoe MKT, ra3oBbIX 3aKOHOB, CBSI3U
MpEeJCTaBICHUE cpeaHel KUHETHYECKOon
H30MPOIIECCOB: M30TEPMa, SHEPTHH TEIIOBOTO ABMKEHUS
n30xopa, n3obdapa. MOJIEKYJT C aOCOTIOTHON
TexHu4eckrue yCTponCcTBa U TemmepaTtypoi. Pemenue
MIPaKTUIECKOE TPUMEHEHHIE: pacUETHBIX 3a/1a4 C IBHO
TepMOMeETp, Oapomerp 3alaHHON (PU3HYECKON

MO/IENTBIO C UCTIOJIh30BAHHEM
OCHOBHBIX TToJT0KeHH MKT,
3aKOHOB U (POpMyIT
MoJeKynsipHOl ¢usukn. Pabora
B TPYIIax MMpH IIAaHUPOBAHWH,
MIPOBEAICHNY U MHTEPIIPETAIINN
PE3yIBTATOB OIBITOB U aHAII3E
JIOTIOJTHUTENEHBIX UCTOYHUKOB
nH(OpPMAITUH 10 TEME

3.2 | OcHOBBHI 10 TepMonuHamMuveckas [IpoBeneHune 3xciepuMenTa:

TEPMOJAUHAMUKA cucreMa. BHyTpeHHSs SHeprus | u3MepeHue yaeabHon

TEPMOJUHAMUYECKON CHCTEMBI
U CIIOCOOBI €€ N3MEHEHUSI.
KonnuecTBo TemnoTsl u
pabora. BHyTpeHHss HEprus
OJTHOATOMHOT'O H/1€aIbHOTO
rasa. Bunel Terionepenayn:

TEMI0EMKOCTH BELIECTBA.
Onenka abCOTIOTHBIX U
OTHOCHTEIBHBIX MOIPEMIHOCTEN
M3MepeHni PU3NIECKUX
BenuuuH. M3ydyeHne mozeneit
1apoBOi TypOUHBI, IBUTATENS




TEIIONIPOBOTHOCTb,
KOHBEKITUS, U3TyUCHUE.

Y nenpHas TENI0EMKOCTh
BeniecTBa. KonnuectBo
TEIUIOTHI TP TeIlIonepeaaye.
[Tonsitue 06 annabaTHOM
npouecce. [lepBblii 3aKk0H
TCPMOJUHAMMKHU.
IIpuMeHnenue nepBoro 3aKkoHa
TEPMOJAMHAMUKH K
usomnpoiieccam. ['paduueckas
MHTEpIIpeTalns padoTH Ta3a.
Bropoii 3akon
TCPMOJUHAMMUKHU.
HeoOpatumocTs mporieccoB B

npupoze. Tennossle MalIvHbL

IIpunuune! aericTBus
TEIJIOBBIX MAIlKH.
IIpeobGpazoBanus SHEPTUH B
TEIJIOBBIX MallliHaX.
Koadduument noneznoro
JEUCTBUS TEIJIOBOM MAIIIMHBI.
Iuxn Kapno u ero
KO3(h(HUITUEHT TOJIE3HOTO
JIEHCTBHS. DKOJIOTUYECKUE
MPOOIIEMBI TETITIOIHEPT ETUKH.
TexHu4ueckre yCTponcTBa 1
MPAKTHYECKOE TPUMEHEHHE:
JIBUTATEh BHYTPEHHETO
cropawusi, ObITOBOH
XOJOJVIIBHUK, KOHTUITHOHED

BHYTPEHHETO CTOPaHUS,
PCaKTHBHOTO JIBUTATEIIS.
OOBbsCHEHME IPUHITUIIOB
JIEWCTBUSA U YCIOBUI
0e30MacHOro UCIOIb30BAHUS B
MMOBCEIHEBHOM XU3HU
JIBUTATENS] BHYTPEHHETO
cropanusi, ObITOBOTO
XOJIONUIFHUKA, KOHTUITMOHEpA.
Ornucanue CBOMCTB Tel U
TEIJIOBBIX SIBJICHUM C
UCIIONIb30BaHUEM (PH3HUECKUX
BEIMYHUH: JIaBJIeHHE Tra3a,
TeMIepaTypa, KOIH4eCTBO
TEIUIOTHI, BHYTPEHHSS SHEPT U,
pabora raza. Pemenue
pacu€THBIX 3ajiau C SIBHO
3aJlaHHOHN (hU3NYECKOM
MO/IENIBIO C MCIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U (hOpMYI
MOJIEKYJISIPHOHN (PHU3UKU U
TEPMOJIMHAMUKH. Pemienue
Ka4yeCTBEHHBIX 3a/1au C OHOpOoi
Ha U3y4YeHHbIE B pa3ferne
«MornekynspHas GU3MKa U
TEPMOIMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH M (pH3NIECKHe
sBiieHus. Pabora B rpymmax
MIPH aHAIN3€E JOMOTHUTENBFHBIX
WMCTOYHHUKOB WH(OpMAITNH 110
TeMe

3.3

ArperaTHsie
COCTOSIHHUSA
BemiecTBa. Pa3oBbIC
TIepex ol

ITapoo6pa3zoBanue u
KoHieHcanus. Mcnapenue u
KuneHue. AOCOIoTHasA U
OTHOCHUTEJbHAS BIAXHOCTh
Bo3ayxa. HaceleHnHbIil nap.
VY nenpHas Temuora
MapooOpa3oBaHMUS.
3aBHCUMOCTb TEMIIEPATYPEI
KUIIEHUS OT AaBJICHUS.
Teépnoe temno.
Kpucramuueckue u
aMop¢HBIE Tema.
AHH30TpOIHS CBOUCTB
KpucrtauioB. Kuakue
kpuctaisl. COBpeMeHHBIE
MaTepuaisl. [InaBnenue u
KpHCTaJIM3auus. Y aenbHas
TEIJI0Ta IJIaBJICHHS.
CyOnumanus. YpaBHeHHE
TETJI0BOro OanaHca.
TexHuueckue yCcTporucTBa U
NPaKTUYECKOE IPUMEHEHHUE:
TUTPOMETP U IICUXPOMETD,
KaJOpUMETP, TEXHOIOTUN
MOJTY4EHHs COBPEMEHHBIX
MaTepHaJOB, B TOM YHCIIE
HAaHOMAaTEepUasoB, v

IIpoBenenue sKcriepuMenTa:
HU3MEpPEHUE OTHOCUTENHHOMU
BJIQYKHOCTH Bo3myxa. OreHka
a0COIIOTHBIX M OTHOCHUTEINBHBIX
MOTrPeIIHOCTeN U3MepEHU
(OM3UIECKUX BEITMYHH.
M3yueHue cBOWCTB
HACBIIIEHHBIX TapOB, CIIOCOO0B
M3MEpEHUs BIKHOCTH
HaGmronenue kumenus npu
TTOHIKEHHOM JIaBIICHHH,
HarpeBaHUs U TIaBIICHUS
KPUCTAJUTHYECKOTO BEIIECTBA.
OOBbscHEeHNE PUHITUIIOB
JIEACTBUS U YCIOBUH
0e30I1acHOr0 UCTIOTH30BAHMUS B
MTOBCETHEBHON KU3HU
TUTPOMETpPA, TICHXPOMETPA,
kanmopumerpa. Mzydenue
TEXHOJIOTUH TTOMYYSHUS
COBPEMEHHBIX MaTepuasoB, B
TOM YHCIIe HAHOMATEPHAJIOB.
Pemenne pacu€rHbIxX 3ama4 ¢
SBHO 3aJJaHHOW (PU3NUECKOil
MOJIEJBIO C UCTIONIb30BAHNEM
ypaBHEHUS TEIIOBOro OanaHca.
Pemenne kauecTBEHHBIX 3a/1a4




HAaHOTCXHOJIOITHMH

C OIOpOH Ha U3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue SBIEHUS 110 TEME.
Pacnio3naBanue ¢pusnueckux
SBJICHUH B yUeOHBIX OMBITAX U
OKPYXaIOIIEN KU3HU:
nedopmanyst TBEPABIX TeI,
HarpeBaHUe U OXJIKACHHE Ted,
HN3MCHCHUC arperaTHbiX
COCTOSIHUM BEILECTBA U
00BsSCHEHHE UX Ha OCHOBE
3aKOHOB H (hopmyi
MOJIEKYJISIPHON (PH3UKH.
Hcnonp3oBaHue
WH(POPMAITMOHHBIX TEXHOJIOTHI
JIJIs1 TIOWCKa,
CTPYKTYpUPOBAHUS,
HMHTEPIIPETALUU U
npeiCTaBIeHNsI HHPOPMAITUH
MIPU TIOATOTOBKE COOOIIEHHI O
MPUMEHEHUH 3aKOHOB
MOJIEKYJIIPHON (DU3UKH U
TEPMOJUHAMUKU B TEXHUKE U
TEXHOJIOTHUAX

Hroro no pazueny
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Pasnen 4. DnexkTpoanHaAMHUK:

4.1

DneKTpocTaTuKa

10

DNEeKTPU3aIHS TEI.
OnexkTpudeckuit 3apsm. JBa
BH[Ia DJIEKTPUIECKUX 3aPSIIOB.
[IpoBogHUKH, TUAIEKTPUKH U
MTOJTYTIPOBOTHUKH. 3aKOH
COXpaHEHUS DIEKTPUIECKOTO
3apsja. BsaumogeiicTBue
3apsimoB. 3akoH KymoHa.
ToueuHbIi ANEKTPHUYECKUI
3apsia. DIEKTPUIECKOE TToJIE.
HanpsxénHocTs
3JIEKTPUIECKOTO TTOJIA.
IIpuHuun cynepnosuuuu
aNieKTprudeckux nosuei. Jlunuu
HaNpsHDKEHHOCTU
ANEKTpHUYEcKoro momns. Pabora
CHUT BJIEKTPOCTATHIECKOTO
nosns. [lorennuan. Paznoctsb
roreHuaioB. [IpoBogauky u
TUDIIEKTPUKH B
AIEKTPOCTATHYECKOM TIOTIE.
Juanextpruyeckas
MIPOHUIIAEMOCTb.
ONEKTPOEMKOCTB.
Kounnencarop.
DNEeKTPOEMKOCTh TLIOCKOTO
KOHJIEHCATOpa. DHEPTus
3apsHKEHHOTO KOHJIEHCaTOopa.
TexHuvecknue ycTponcTBa U
NPaKTUYECKOe MPUMEHEHHUE:
3JIEKTPOCKOII, JIIEKTPOMETD,
3JIEKTPOCTATHYECKas 3aIUTa,

IIpoBenenue 3KkcriepuMeHTa:
HU3MEPEHUE IIEKTPOEMKOCTU
KoHAeHcaTopa. OreHka
a0CONIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHU
(bHU3MYECKUX BEITUYMH.
M3ydenune npuHLIKIIOB
JIEUCTBUSA DJIEKTPOCKOIIA,
AJIEKTPOMETpa, KOHIEHCATOpA.
M3yueHue npyUHLUIOB
JIEHCTBUA U YCIOBUHI
0e30macHOro MPUMEHCHHUS B
MPaKTUYECKOMN KU3HHU,
KOIMMPOBAILHOTO aIlapara,
CTPYHHOrO IPUHTEpA.
Paccmotpenne dpuzmaeckux
OCHOBaHUI1
AIEKTPOCTATHYECKON 3aIIUTHI
3a3eMIIEHUS SIIEKTPOIPHOOPOB.
Pewrenue pacu€THeIx 3a1a4 ¢
SIBHO 33J]aHHON (pr3mdaecKoit
MO/IENTBIO C UCIIOJIh30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYIT
anekTpocTaTuky. Perenue
KaueCTBEHHBIX 3aJ1a4 C OMOPOi
Ha U3y4YeHHbIE 3aKOHHI,
3aKOHOMEPHOCTH U (pH3UIECKHe
SIBIICHUS 3JIEKTPOCTATUKH.
PacnosnaBanue ¢pusnueckux
SBJICHUH B yUeOHBIX OMBITAX U
OKPY’KaroIeH KU3HHU:
JIEKTpU3aLHs Tel,




3a3eMJICHUE
AMEKTPOnprOOpPOB,
KOHJICHCATOP, KOIIMPOBaIbHBIN
arnmnapar, CTpyHHBII IPUHTED

B3aMMOJICHCTBHE 3apsI0B U
00BACHEHHE X Ha OCHOBE
3aKOHOB ¥ (popMyI
anekTpocTaThky. OnrcaHue
M3y4YEHHBIX CBOMCTB BeIllECTBA
M DJICKTPUUYECKUX SIBIICHUN C
WCIIONIb30BaHUEM (PH3HUYECKUX
BEJIMYMH: JIEKTPUYECKHI
3aps]l, HaPsKEHHOCTh
AJIEKTPUIECKOTO OIS,
MOTEHIIUAN, Pa3HOCTh
MOTEHLUAJIOB, SJIEKTPOEMKOCTb.
Ananmu3 GU3NIECKUX
MIPOLIECCOB U SIBICHUH C
UCIIONIb30BaHUEM (PH3HUYECKUX
3aKOHOB: 3aKOHA COXPaHEHUs
3JIEKTPUUECKOro 3apsi/ia, 3aKOHa
Kynona. Pabora B rpymnmnax npu
aHaJIN3€ JOIIOJIHUTCIbHBIX
WCTOYHUKOB UHPOPMAIIH U
MOJIrOTOBKE COOOIIEHUH O
IIPOSABJICHUHN 3aKOHOB
JJIEKTPOCTATHKH B
OKpY>Kalolllel KU3HU U
IMMPUMCHCHUH NX B TCXHUKE

4.2

TlocTostHHEBIN

3IIEKTPUUYECKUH TOK.

Toku B pa3iauyHbIX
cpemax

12

DNEeKTPUIECKUI TOK. Y CIIOBUS
CYIIIECTBOBAHUS
3JIEKTPUIECKOT0 TOKA.
Ucrounnku Toka. Cuma Toka.
ITocTOsIHHBIN TOK.
Hanpspxenne. 3akon Oma st
ydacTKa Iemu. DIEKTPUIECKOe
CONPOTUBJIEHUE. Y JIENIbHOE
COIIPOTHUBJICHHE BEIIECTBA.
ITocaemoBaTensHOE,
rapaienbHOe, CMEITaHHOe
COEIMHEHNE TTPOBOTHUKOB.
Pabota ameKkTprueckoro Toka.
3axon Jlxoyms—Jlenna.
MOUTHOCTB 3JAEKTPUUYECKOTrO
TOKa. DIIEKTPOABIDKYIIAS CHIIA
¥ BHYTPEHHEE COMPOTHBIICHUE
HCTOYHHKA TOKa. 3akoH OMa
IUTS TIOJTHOU (3aMKHYTOI )
ANEKTPUYECKOHN LEeMH.
Koporkoe 3ambikanue.
DNeKTpoHHAas MPOBOAUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHMOCTD COITPOTHUBIICHUS
METaJUIOB OT TEMITePaTYPHhI.
CBepXIIpOBOANMOCTb.
ONEKTPUYECKU TOK B
BakyyMe. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB.
[MomynpoBoaHMKY.
CoOcTBeHHas U IpUMecHas
MIPOBOIMMOCTh
NonxynpoBoAHNKOB. CBOMCTBA

IIpoBeneHune 3kcriepuMeHTa:
W3y4YeHHEe CMEIIaHHOTO
COEITHEHHUS PE3UCTOPOB;
mmepenne J/]C nucrounnka
TOKa M €0 BHYTPEHHETO
COIIPOTHUBJICHUS; HAOIOICHNE
anekTpoiu3a. OneHka
a0COIIOTHBIX U OTHOCHUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUI
(OU3UIECKUX BEITHYHH.
OOBsICHEHHE PUHITAIIOBR
JIEHCTBUA U YCIOBUHI
Oe3omacHOro MpUMEHEHUS
aMmIiepMerpa, BOIbTMETPa,
peocraTa, ICTOYHHKOB TOKa,
AJIEKTPOHATPEBATENBHBIX U
AJIEKTPOOCBETUTENBHBIX
mpuOOpOB, TEPMOMETPA
COIIPOTUBIICHUS, BAKYYMHOTO
MO0, TEPMUCTOPOB U
(hoTope3ncTopos,
TIOTYTIPOBOTHUKOBEIX JHOOB,
rajbpBaHUKH. Pemenne
pacUETHBIX 3a/1a4 C SIBHO
3a/laHHON (PU3HUYECKON
MOJIENTBIO C UCIIOJIh30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYIT
TeMbl «IlocTosIHHBIN
ANEKTPUYECKUN TOK».
PacnioznaBanue uzmueckmx
SIBIICHUI B YY€OHBIX OMBITaX U
OKPY’KaFOIIEH JKU3HHU:
AJIEKTPUYECKasl TPOBOIUMOCTb,




p—n-nepexoaa.
[TonynpoBogHUKOBEIE
npruOOpEL. DIEKTPUIECKUN TOK
B PacTBOpax U paciiaBax
3JIEKTPOJIUTOB.
ONeKTpOoNuTHYECKast
JUcconuanys. DIeKTPOIu3.
DNEeKTPUYECKUil TOK B Ta3ax.
CamocCTOSTENbHBIN U
HECaMOCTOSITENbHBIN pa3psil.
Mosnnus. [Tnasma.
TexHu4eckrue yCTponCTBa U
MIPaKTHYECKOE IPUMEHEHHE:
aMIiepMerp, BOJIBTMETP,
peocTaT, UICTOYHUKH TOKa,
3JIEKTPOHArpeBaTEeIbHbIE
npubopHL,
3JIEKTPOOCBETUTEIbHBIE
npuOOpkL, TEPMOMETP
COIIPOTHUBJIEHN, BAKYYMHBIN
MO, TEPMUCTOPHI U
(hoTope3nucTopsl,
MOJIYTIPOBOJAHUKOBBIN MO,
rajbBaHUKa

TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE
JICHCTBHS TOKA. AHAIU3
JJIEKTPUYECKUX SBICHUN U
MPOILIECCOB B LEMIX
MTOCTOSTHHOTO TOKa C
HCIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MoCIeI0BaTeNbHOIO 1
MapauIeIbHOI0 COEANHEHUS
IIPOBOJHUKOB, 3aKOH JKOyis-
Jlenna. Onucanye N3y4eHHbBIX
CBOMCTB BEIIECTB U
3JIEKTPUYECKUX SIBJIEHUM C
UCIIOJIb30BaAHUEM (PH3MUECKUX
BEJIMYMH: 3JIEKTPUYECKHI
3apsi, Cuia TOKa,
3JIEKTPUUECKOe HANPsKEHNUE,
3JIEKTPUYECKOe
COIIPOTUBJIEHHE, Pa3HOCTh
noreniuanos, IJ1C, pabora
TOKa, MOIIHOCTH TOKA.
Hcnone3oBaHue
WH(POPMAITUOHHBIX TEXHOIOTHI
JUTS TIOMCKA,
CTPYKTYpPHUPOBaHHS,
WHTEpIIPETAIH U
Ipe/ICTaBICHUS HHPOPMALIUU
P TIOJTOTOBKE COOOIIEHUH O
MIPUMEHEHUH 3aKOHOB
MTOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTHUSIX
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Paznen 1. DnekrponrHamuka

11

Mar»uTHOE TIoJIE.
DNeKTpOMarHuTHast
WHIYKIHAS

11

ITocTosiHHBIE MATHHUTHI.
BzanMoericTBHEe MOCTOSHHBIX
MarauToB. MarduTHOE IOJIE.
BexTop MarHuTHONW MHIYKIUU.
[IpunIMI cynepro3uuu
MarHUTHBIX nonei. JInauu
MarHUTHOW WHIYKIIUH.
KapTtuna munuii MarnuTHOR
UHIYKIUU TOJS TOCTOSIHHBIX
MarHiuToB. MarHuTHOE 10JIe
MPOBOJHUKA ¢ TOKOM. KapTuna
JUHUN UHAYKIUU MarHUTHOTO

[IpoBeneHue FKCIIEpUMEHTA!
W3y4EeHUE MarHUTHOT'O TIOJIS
KaTYIIIKA C TOKOM,;
HCCIIEN0BaHUE AEHCTBUS
IMOCTOSHHOI'O MarHuTa Ha
paMKy ¢ TOKOM,
HCCIIENOBAHUE SABICHUS
AIEKTPOMATrHUTHOMN
uHaykuu. Onenka
a0COJIIOTHBIX U
OTHOCHUTEIBHBIX
MOTPEIIHOCTEN U3MepEHUM




0TS JUTMHHOTO TPSIMOTO
IPOBOAHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O IPOBOTHHKA,
KaTYMIKH ¢ TOKOM. OTIBIT
Opcrena. Bzaumopeiicteue
IPOBOAHUKOB ¢ TOKOM. Cuita
Awmmnepa, e€ MOIynb U
Hanpasnenue. Cuna Jlopenua,
€€ MOZyJIb U HallpaBJICHHUE.
JIBrrkeHue 3apsKECHHON
YACTULBI B OJHOPOAHOM
MarHUTHOM Moje. Pabora cuibl
Jlopenua. fIBnenue
3HeKTpOMaFHHTHOI71 HUHAYKIUUA.
IToTOK BEKTOpa MarHUTHOU
WHIYKITUU. DICKTPOABHKYIIIAs
cuJia MHAYKIUH. 3aKOH
3JIEKTPOMAarHUTHOW UHAYKIIUU
®Dapanes. Buxpesoe
3JIEKTPUUECKOE TIOJE.
ONeKTpOoABIKYIIAs CHIIa
WHIYKIUHU B IPOBOJIHUKE,
JABMXKYHIEMCS ITOCTYIIATECIIBHO B
OQHOPOJIHOM MarHUTHOM IIOJIE.
IIpaBuio Jlenna.
MNHnykTuBHOCTS. SIBIICHUE
CaMOUHIYKIHHU.
DNIEeKTPOABIDKYIIAS CHIIA
CaMOMHIYKIIUH. DHEPTH
MarHATHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
nosie. TexHuueckue
YCTPOMCTBA U MPAKTUUECKOE
MIPUMEHEHHE: TOCTOSTHHBIC
MarHHTEHI, SIEKTPOMATHUTHI,
3JIEKTPOJBUTATEINb,
YCKOPHUTEIH 3JIeMEHTaPHBIX
YaCTHII, MHAYKIINOHHAS TIeYhb

(hU3UYECKHUX BEIWYVH.
OO0BsicHeHNE TPUHIUIIOB
JIEWCTBUA U YCIOBUI
0e30MacHOro MpUMeH CHHS
MOCTOSIHHBIX MarHUTOB,
3JIEKTPOMAarHuTOB,
3NEKTPOABUTATENS,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX
YaCTUll, UHAYKIIMOHHON
neyu. Pemrenue pacuérHeix
3aJ1a4 Ha MpUMEHEHne
(dhopmys1 TeMbl «MarHuTHoe
noJie. DIEeKTPOMarHUTHAS
WHAYKLIUS». Pemenue
KauyecTBEHHBIX 33714 C
OIOPOW HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(u3nvecKue SBICHUS TEMbBI
«MaruuTtHOe nosie.
DNeKTpOMarHuTHAS
UHAYKIUs». OnpeneneHne
HaIpaBJIEHHs BEKTOpa
WHIYKITUA MAaTHATHOTO TIOJIS
MIPOBOJTHUKA C TOKOM, CHIIBI
Awmmepa u cuitbl JlopeHna.
PacnioznaBanue Qu3nyecknx
SIBJICHUH B YI€OHBIX OIBITaX
Y OKpY>Karolllen KU3HU:
B3aMMOJIEHCTBIE MarHUTOB,
3JIEKTPOMAarHUTHAS
WHAYKIIUS, JEUCTBUE
MarHUTHOTO TOJIS Ha
MIPOBOJTHUK C TOKOM H
TBIDKYIIAKUCS 3apsia. AHAIHN3
AJIEKTPOMArHUTHBIX SIBJICHUN
C UCIIONB30BaHNEM 3aKOHA
3JIEKTPOMAarHUuTHOU
uHAyKnuu. Onmcanue
W3YYEHHBIX CBOWCTB BEIIIECTB
Y DIIEKTPOMATrHATHBIX
SIBIICHUH C MCTIOJIH30BAHHEM
(hM3UYECKUX BEINYMH:
WHIYKIWS MATHATHOTO TIOJIS,
cuia Ammepa, cuna
JlopeHua, MHOAYKTUBHOCTb
KaTYIIKA, YHEPTHS
ANEKTPUYECKOTO H
MarHUTHOTO TIOJIEH

HWtoro no pazgeny
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Paspnen 2. Konebanus u BOJTHBI

2.1 | MexaHuueckue u
3JIEKTPOMArHUTHBIC
Koe0anus

9

KonebartensHas cucrema.
CBo0OOTHBIEC MEXaHUYECKHE
konebanus. ['apmonnueckue
konebanus. [lepuoa, yactora,
amIuTyzna 1 $asa KoineOaHui.
[IpyX1HHBII MasTHUK.
MaTtemMaTHueCKU MasTHUK.
YpaBHEHHE TapMOHUYECKUX

HccnenoBanue napamMerpos
KOJI€0aTeNbHON CHCTEMBI —
nepro/ia, YacTOTHI,
aMIUTUTYABI U (asbl
KonebaHuil (MpyXKUHHBINA
W/WIM MaTeMaTHYeCKUN
MasTHUK). HaOmonenue
3aTyXaroImux KojaeOaHHH.




konebanuii. [IpeBpamenune
SHEPTUU NMPH FAPMOHHYUECKUX
konebanusx. KonedarenbHpiit
KOHTYp. CBOOOIHBIE
9JIEKTPOMAarHUTHBIC KONEOaHUs
B U/ICAJIbHOM KOJ1e0aTenbHOM
KOHTYype. AHAJIOTHS MEXKAY
MEXaHNYCCKHUMHU U
QJICKTPpOMAariuTHBIMHA
kosebanusmMu. Gopmyna
TomcoHa. 3aK0H coXpaHEeHHS
OHEPruu B uJicajibHOM
KoJie0aTeIbHOM KOHTYDE.
IIpencraBnenue o 3aTyXarMUX
KonebaHusX. BeIHyXIeHHbIE
MEXaHHYECKHE KoJeOaHMsl.
Pe3onanc. BelHyX1€eHHbBIE
QJICKTPOMAariuTHLIC
konebanus. [lepeMeHHBIN TOK.
CunyconnanbHbII
MepEMEHHbIA TOK. MOIIIHOCTh
MepEMEHHOr0 TOKA.
AMIUIATYTHOE U AEHCTBYIOIIEE
3HAYCHHNEC CUJIbI TOKA U
Hamnpsokenus. Tpanchopmarop.
IIpousBonacTBo, nepenaya u
nMoTpeOIIeHNE IIEKTPHYIECKOM
SHEPTUH. DKOJOTHICCKUE
PUCKH TIPH TIPOU3BOJICTBE
anexkTpodHeprun. Kynbrypa
WCTIOTH30BAHUS
3JIEKTPOIHEPTHH B
MIOBCEIHEBHOMN KU3HH.
TexHuueckue ycTpoicTea u
MIPaKTUIECKOE TPUMEHEHHIE:
SJIEKTPUYECKUH 3BOHOK,
TeHepaTop MepeMEeHHOr0 TOKa,
JUHAH 3JIEKTPOIepenad

UccnenoBanue cBOMCTB
BBIHYXJICHHBIX KOJICOaHUM.
Habnronenue pezonanca.
IIpoBeneHue FKCIIEpUMEHTA!
HCCIIeIOBaHUE 3aBUCUMOCTH
Mepro/ia MajbIX KOJICOaHHM
rpy3a Ha HUTH OT JIJTHHBI
HUTHU M MacChl TPy3a;
HCCIIeIOBaHUE ITEPEMEHHOT0
TOKa B IICIIU U3
MOCIIE0BATEIHHO
COEIUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U
pesucropa. OrueHka
a0COJIFOTHBIX U
OTHOCHTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUI
(U3NUECKUX BETTMYUH.
OOBsicHEHNE TPUHITUIIOB
JIEUCTBUA U YCIOBUH
0e30MacHOro MPUMEH CHHSI
AIIEKTPUIECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro
TOKa, TUHUU
anekTponepenay. Pemenue
pacu€THBIX 3aJ1au C SIBHO
3aJlaHHON (DU3UYECKOM
MOJIENTBIO C MCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyII, OITUCHIBAIOTITIX
MeXaHW9IeCKHe U
AJIEKTPOMArHUTHEIE
konebanus. Onvcanue
MEXaHUYECKHUX U
AIEKTPOMArHUTHBIX
KoJie6aHmil ¢
WCIIOJIb30BaHUEM
(U3UIECKUX BEITMIHH:
MepUO/I ¥ 4acToTa
KoJIe0aHMH, aMILUIATY/Ia H
(haza komebanwmid, 3apsia U
CHJIa TOKa B TAPMOHHYECKUX
AEKTPOMATHUTHBIX
KonebaHusax. Pemenne
KadeCTBEHHBIX 3a]1a4 C
OMOPOX HA U3yUYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIHCHIBAIOIIHE
MeXaHU9YEeCKHe U
AJIEKTPOMArHUTHEIE
konebanus. Pabora B
TpyIIax MpH IIaHUPOBAHNUH,
MIPOBEIICHUN U
WHTEPIPETAIINH PE3YTbTATOB
OIIBITOB, U aHAJIN3E
JIOTTOJTHUTENEHBIX
HMCTOYHHUKOB WH(OPMAIUH 110
TeMe




2.2

MexaHu4ueckue u
SJIEKTPOMArHUTHEIE
BOJIHEI

MexaHUYeCKUE BOJTHBI,
YCIIOBHS paCIpOCTPaHEHHUS.
ITepuon. CxopocTtb
pacmnpocTpaHeHus U JJTUHA
BonHbI. [lonepeunsie u
IPOJOJIbHBIE BOJTHBI.
WuTepdhepennus u audpakius
MEXaHHUYECKUX BOJH. 3BYK.
Cxopoctb 3ByKa. [ poMKOCTB
3ByKa. Bricora ToHa. TemOp
3ByKa. DJIEKTpOMarHUTHbHIE
BOJIHBL. Y CJIOBUS U3IIy4EHUS
JJIEKTPOMArHUTHBIX BOJTH.
B3anmHas opueHTanus
BekTOpoB E, B, v B
3JIEKTPOMarHUTHOU BOJTHE.
CBoiicTBa 3EKTPOMAarHUTHBIX
BOJIH: OTpayKEHHE,
MpeIoMJIeHHE, TOSIPU3aIINS,
mdpaxiys, nHTepdep eHITHS.
CKOpOCTH 3JIEKTPOMAarHUTHBIX
BoJsH. [IIkana
JJIEKTPOMArHUTHBIX BOITH.
IIpumenenue
JJIEKTPOMArHUTHBIX BOIH B
TEXHUKE U ObITY. [IpuHIMIIBI
PaaMOCBS3M U TEIEBHUICHUS.
Paagunonokanus.
DNIEeKTPOMAarHUTHOE
3arpsi3HEHUE OKPYKaIoIIen
cpenpl. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHHE: MY3BbIKAJIbHbIC
WHCTPYMEHTBI, YIBTPa3ByKOBas
JMATHOCTUKA B TEXHUKE U
MEWIIHE, pajap,
pamuonpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun

W3zyuyenne oOpa3oBaHus u
pacnpocTpaHeHus
MOTEPEYHBIX W MPOJIOTBHBIX
BonH. Habmnronenue
OTpa)kKEHUS U MPETOMIICHMUS,
uHTEepdepeHIn
JUQpaKIIi MEXaHHUECKUX
BoNH. Habmnronenue cBsi3zu
TPOMKOCTH 3BYKa U BBICOTHI
TOHA C AMIUIUTYI0U U
YaCTOTOH KoJeOaHuH,
3BYKOBOI'O pP€30HaHCa.
HccnenoBanue cBOMCTB
3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHue, MPeIOMIICHHE,
noJsipu3anysi, Audpaxmus,
uHTepdepenus. Mzyuenne
YCIIOBUH U3ITY4EHUS
3JEKTPOMArHUTHBIX BOJH,
B3aMMHOM OpUEHTALIUU
BekTopoB E, B, v B
3JIEKTPOMArHUTHOW BOJIHE.
N3ydenune npuMeHeHns
3NIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.
OO0bscHeHNE TPUHITUIIOB
JIEUCTBUA U YCIIOBUH
0e30macHOro MPUMEHEHUS
MY3BIKaIIbHBIX
WHCTPYMEHTOB,
YIIBTPa3ByKOBOU
JUATHOCTUKU B TEXHUKE U
MEIWIINHE, paaapa,
paonpuEMHHUKA,
TEJIEBU30pa, AaHTEHHBI,
tenedpona, CBU-neun.
Penienune pacy€rapix u
KadeCTBEHHBIX 3a]1a4 C
OMOPOW HA U3yUYECHHBIE
3aKOHBI I 3aKOHOMEPHOCTH,
OIHCHIBAIOIINE
pacmpocTpaHeHue
MEXaHUYECKHX U
AIEKTPOMATHUTHEIX BOJH.
Ucnonp3oBaHue
MH()OPMAITMOHHBIX
TEXHOJIOTUH 71 TIOMCKa,
CTPYKTYPHPOBAHUS,
WHTEPIPETAIIUHN H
TpecTaBIeHus] HHPOpPMAIUN
TIPH MTOJITOTOBKE COOOIIEHMI
00 UCIIONBb30BaHUN
AJIEKTPOMArHUTHBIX BOITH B
TEXHUKe. YJacTue B
JTUCKYCCUU 00
3JIEKTPOMArHUTHOM
3arpsI3HEHUH OKpY>Karomei
cpenbl. Pabora B rpynmax




NpY TUIAHUPOBAHHH,
MIPOBEAECHNUHU U
MHTEpIPETAIUH PE3YIbTaTOB
OTIBITOB U aHAJIN3e
JIOTIOJTHUTENBHBIX
WCTOYHUKOB HHPOPMAIIH O
TeMe

2.3

Onruka

10

TI'eomerpuueckas ontuka.
IIpssmonuHeliHOE
pacmpocTpaHeHHe CBeTa B
onHopoaHoi cpene. JIyu cBera.
ToueyHbIl HCTOYHUK CBETA.
OrtpakeHue cBeTa. 3aKOHBI
oTpaxenus ceera. IlocrpoeHue
M300pakeHUl B TJIOCKOM
3epkaje. [Iperomienue cera.
3aKOHBI MPETOMIICHHSI CBETA.
AOGCOMIOTHBIN TTOKa3aTeNhb
npenomienus. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
IIpenenbHbI yroa nojgHoro
BHYTPEHHETO OTPAXKEHMUSL.
Hucnepcus cBera. CIIOXKHBIN
cocras Oesoro ceera. LIger.
Cobuparomme u
pacceuBaroniye JUH3bl. ToHKas
JuH3a. POKYCHOE pacCTOSIHUE
Y ONTHYECKAs CHJIa TOHKON
nuH3bl. [TocTpoeHue
M300paKeHU B COOMPAIONINX
Y PaCcCEMBAIOIINX JINH3AX.
®opmysia TOHKOW JIMH3BIL.
VBenuueHue, 1aBaeMoe
nun30i. [Ipenens
MIPUMEHIMOCTH
TeOMETPUYECKON ONTHKH.
BonnoBas onrtuxka.
HHuTepdepenmus crera.
KorepenTHble HCTOYHUKH.
YcnoBus HabMIOAEHUS
MaKCHMyMOB U MUHHMYMOB B
nHTep(EepPEeHIINOHHON KapTHHE
OT ABYX cHH(Da3HBIX
KOT€PEHTHBIX HCTOYHHKOB.
Hdudpaxmms ceera.
JudpaxnmonHas pemérka.
YcnoBue HaOMOIEHNS
TJIABHBIX MAKCUMYMOB TIPH
MaJIeHUd MOHOXPOMaTHYECKOTO
CBeTa Ha JU(PPAKIIHOHHYIO
pemérky [lonsipuzanus ceera.
TexHuueckue yCcTponcTBa U
MPAKTHYECKOE IPUMEHEHHE:
OYKH, JIyna, (hoToanmapar,
MIPOEKITMOHHKIN armapar,
MHUKPOCKOII, TEIECKOTI,
BOJIOKOHHAsI OTITHKA,

T PaKIFOHHAs pelIéTKa,

N3ydenue siBieHUsI OIHOIO
BHYTPEHHETO OTPaKEHMUS,
€ro NpuMCEHCHHU B
cBeroBojie. 3yueHue
MOJENIE MUKPOCKOIIA,
teneckona. Ilonyuenue
CIICKTpa C MOMOIIBIO IPU3MbI
1 TM(PaKIMOHHON PeIETKH.
N3mepeHne nokasarens
TIPETIOMJIIEHHSI CTEKIIA.
HccnenoBanue cBOMCTB
M300pakeHUH B JINH3AX.
OOBsicHEHNE TPUHITUIIOB
JIEUCTBUA U YCIIOBUH
0e301macHOro MpUMEH eHUS
OYKOB, JIYIIBI, (hoToarmapara,
MIPOEKIIMOHHOTO armapara,
MHUKPOCKOTIa, TEIeCKorna,
BOJIOKOHHOM OITHKH,
TUGPAKIMOHHON PEIIETKH,
nosnsipouia. Pemenue
pacu€THBIX 3ajJ1au C SIBHO
3aJlaHHON (DU3NYECKOM
MO/IENTBIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U
(hopMyIT TeOMETPHUIECKOM
ontuku. [loctpoenue u
orricaHue n300pakeHMUsI,
C03/1aBa€MOT0 IIJIOCKAM
3€pKajioM, TOHKOW JIMH30M.
PaccmoTpenue nipezenon
MIPUMEHUMOCTH
TeOMETPUYECKON ONTHKH.
PacniosHaBanme ¢puzndeckux
SIBJICHUM B ONBITaX U
OKPYXKAIOILIEH XKU3HU:
IPSIMOJIMHENHOE
pacrmpocTpaHeHHe CBeTa,
OTpakeHHue, MPETOMIICHHE,
uHTepdepeHus, Tudpaxis
Y TIOJISIPU3AIINS CBETA,
mucnepcust cBera. M3yuenne
YCIIOBUI HAOIFOIEHUS
MaKCHMyMOB 1 MUHIMYMOB
B HHTEPEpEHITUOHHOM
KapTHHE OT ABYX CUH(DA3HBIX
KOT€PEHTHBIX UCTOYHUKOB.
YcnoBue HaOMOACHUS
TJIABHBIX MAKCUMYMOB TIpH
MaJIeHun
MOHOXPOMAaTHYECKOI0 CBETA




OoJIApon g

Ha TUGPaKIHOHHYIO
pemeéTKy. AHanu3
ONTUYECCKUX SBJICHUU C
WCIIOJIb30BaHUEM 3aKOHOB!
3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHeHUs CBeTa,
3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TPEJIOMIICHHSI CBETA.
Ornucanue ONTHYECKUX
SIBJIEHUU C UCIIOJIb30BaHUEM
(hU3UYECKHUX BEIUYHH:
(hOKyCHOE PacCTOSIHUE U
ONTHUYECKAS CHUJIA JINH3BI

Hroro no pazpeny
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Pa3nen 3. OCHOBEI crierinajIbH

OM TEOpUH OTH

ocutenpHocTH (nanee — CTO)

3.1 | OcHOBBI crelHAIBHON
TEOpUU
OTHOCHUTEILHOCTH

4

I'paHuIel IPUMEHUMOCTH
KJIaCCHUECKOM MEXaHHKH.
IToctynatel celuanbHON
TEOPUU OTHOCUTEIHHOCTHU:
WHBApPUAHTHOCTH MOMYJIS
CKOPOCTH CBETa B BaKyyMe,
MIPUHIIAI OTHOCHTEILHOCTH
OiinmreiHa. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3amenyeHnue BpeMEeHH U
COKpaIeHN e JTUHBL. DHEeprus
1 UMITYJIbC PEISTHBUCTCKOM
yacTulpbl. CBSI3b MaccChl C
SHEpPruel U UMIYJIbCOM
PENATUBUCTCKOMN YaCTHIIHI.
DHEPrus MOKOs

Pemnienne kauecTBEHHBIX
3a/1a4 ¢ OIOpoOH Ha
nsydenHsle noctynatsl CTO.
Hcnonp3oBanue
WH(POPMAITUOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPHUPOBaHUS,
HWHTEPIPETAI[UU 1
npejicTaBIeHUs HHPOPMALIUU
TIPHU TOJTOTOBKE COOOIIEHNH
0 rpaHuIaX MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHUKU U
ocuoBax CTO

Hroro no pazneny 4
Paznen 4. KanToBas dusuka
4.1 | DneMeHThbI KBAaHTOBOW | 6 ®doronbl. Dopmyiia [Inanka Ha6monenne poroaddekra

OIITUKH

CBSI3U DHEPIUH (OTOHA C €T
YacTOTON. DHEPTHs U UMITYIIbC
(hoTtoHa. OTKpHITHE U
uccaenoBanue Gorodddexra.
Omnswiter A.I'. Cronerosa.
3akons! poTorddekTa.
YpaBHeHUEe DUHIITEIHA A1
thoroaddexra. «KpacHas
rparunay horodddexra.
JlaBnenne cBera. OnbiTe! I1.H.
JlebeneBa. Xumudeckoe
neiictBue cBera. TexHuueckue
YCTPOICTBA U MPAKTUYECKOE
puMeHeHue: (POTORIIEMEHT,
(hoTromaTumk, CoHEUHAS
Oartapest, CBETOINO/T

Ha yCTaHOBKE C LIMHKOBOH
miactuHOU. MccnenoBanmne
3aKOHOB BHELIHETO
dororddexra. OOBsICHEHTE
OCHOBHBIX IIPUHLIUIIOB
JEUCTBUS TEXHUYECKUX
YCTPOMICTB, TAKUX KaK:
¢doTodnemMeHT, (HOTONATIHK,
coJHeuHas Oarapes,
CBETOAMOM; U YCIOBUH UX
0e30IacHOro MPUMEHEHHS B
MPAKTUYECKON >KU3HU.
Pemenne pacu€rHbix 3a1a4 C
SIBHO 33J[aHHON (pr3mueckoit
MOJIEJIbIO C UCTIONIb30BAHNEM
OCHOBHBIX 3aKOHOB U
(bopMyJ1 KBAaHTOBOM ONTHKH.
Pemrenne kauecTBEHHBIX
3aJ1a4 ¢ OIopor Ha
W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM
ontuky. PacozHaBanue
(U3NUECKHX SIBJICHUN B
y4eOHBIX OIBITaxX:




(oTodNEeKTpUIECKU I

3¢ (eKT, CBETOBOEC JaBJICHUE.
Onucanne U3y4eHHBIX
KBaHTOBBIX SIBICHUH U
HPOLIECCOB C
UCIIOIb30BaHUEM
(U3MYECKUX BEIUYNH:
CKOPOCTh
SJICKTPOMAardiMTHBIX BOJIH,
JUIMHA BOJIHBI U YaCTOTa
CBE€Ta, SHEPrUs U UMILYJIbC
(dorona

4.2 | Ctpoenue aToma Mopenp aToma ToMcoHa. Nzyuenue mozenu onsita
Omnbithl Pezepdopaa mo Pesepdopna. [Iporenenue
paccesHHUIO 0-4acTHII. 9KCIEPUMEHTA 10
Ilnanerapnast Mozjenb aToMa. HaOIIOJICHUIO JIMHEWIATOTO
[locrynater bopa. Uzny4yenne u | cnektpa. Omenka
norsomieHue GoToHoB Npu a0COJIOTHBIX U
nepexozie aToMa ¢ OAHOTO OTHOCHUTEIBHBIX
YPOBHS SHEPTUU Ha JIPYTOi. MOTPEIIHOCTEN U3MEPEHUI
Buner criektpoB. Criektp (U3UYECKUX BETTMYUH.
YpOBHEW SHEPTHH aTOMa Nzyuenue moznenu atoma:
BoAopoJa. BonHoBeIE cBolicTBa | TOMCOHA, IUIAHETAPHOU
yactull. BosHbl ne bpois. MOJIENU aTOMa, MOZEIN
KopnyckynsipHOBOIHOBOM aroma bopa. 3yueHue
nyanu3M. CHOHTaHHOE U CIIEKTpa ypOBHEN SHEPTHH
BBIHYX/IEHHOE M3JTy9YeHHE. aToMa BOJIOpPOJa.
TexHudeckrue yCTpoicTBa 1 OO0BsICHEHHE PUHITAIIOBR
MPaAKTUYECKOE TPUMEHEHHUE! JIEUCTBUA U YCIIOBUH
CIEKTPaTbHBIN aHaN3 0e301macHOro MPUMEH eHUS
(cexTpockorr), yaszep, CIIEKTPOCKOIIa, J1a3epa,
KBAHTOBBIH KOMIIBIOTED KBaHTOBOI'O KOMIIBIOTEpA.

Pewrenne xauecTBEHHBIX
3aj71a4 C ONOpPOr Ha
M3ydeHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U
(bU3UIeCKHe SBICHUS 110
Teme «CTpoeHre aToMa.
Pacno3naBanue Ghu3nIecKux
SIBIICHUI B YI€OHBIX OIBITaX:
BO3HUKHOBEHHE
JIMHENYaTOro CueKkTpa
M3IIydeHUsl. AHAIU3
KBaHTOBBIX ITPOIIECCOB U
SIBIICHUH C MCTIOJIH30BAHHEM
nocrynaTtoB bopa

4.3 | AToMHOE AIpO OKCIIEpUMEHTHI, Nzydenue 3KkcriepuMeHTOB,

JIOKa3bIBAIOIIIE CIIOKHOCTD
cTpoeHus aapa. OTKpbITHE
paaroakTuBHOCTH. ONBITHI
Pesephopaa no onpenenenuto
COCTaBa PaJliOaKTUBHOTO
u3nydenus. CBoiicTBa aibda-,
Oera-, raMMa-U3JTy4CHHSL.
BnusiHue paguoakTHBHOCTH Ha
JKUBbIE OpraHn3Mbl. OTKpBITHE
MIPOTOHA U HEUTPOHA.
Hyxsonnas mogens siapa

JIOKA3bIBAIOIINX CIIOXKHOCTb
CTPOEHHsI aTOMHOT'O SI/Ipa.
HccnenoBanue TpeKkoB
yacTul (110 TOTOBBIM
¢dororpadusm). Uzyaenune
SEPHBIX CHII, SIIEPHBIX
peakLuii CUHTE3a U pacraja,
TEPMOSIZIEPHOTO CUHTE3A.
N3ydenue HyKIOHHOH
Mmozenu aapa I eizendepra-
MBanenko. OObsicHEHUE




[eiizenbepra-MBanenko. 3apsg
sipa. MaccoBoe 4ucio sapa.
Wzotomnbl. Anbda-pacna.
ONEeKTpOHHBIN U MO3UTPOHHBIN
Oecra-pacma.
l'ammansnyuenue. 3akoH
PaaroaKkTUBHOIO pacraja.
OHeprus CBsA3U HYKJIOHOB B
sape. Snepubie cuibl. Jedekt
Macchl siapa. SnepHeie
peakuuu. [enenune u cuHTe3
sanaep. SlnepHblii peakTop.
TepMosiiepHBIN CUHTES.
[IpobnemMsl 1 TIEpCIIEKTHUBBI
SIIEPHOM SHEPTETUKU.
OKOJIOrHYeCKUE aCTEKTHI
SIIEPHOM SHEPTETUKU.
DneMeHTapHbIC YaCTHIIHI.
OTKpBITHE TO3UTPOHA.
Merop! HaOJIOIEHNS U
PEerucTpanyy AIEMEHTAPHBIX
yactui. OyHAaMeHTalbHbIE
B3auMoAencTBus. EnuHCTBO
(uznveckol KapTHHBI MUPA.
TexHuYeckre yCTponCTBa U
MPAKTHYECKOE IPUMEHEHHE:
JIo3UMeETp, kamepa BuiibcoHa,
SIIEPHBINA peakTop, aTOMHas
6om0Oa

YCTpOMCTBA U IPUMECHECHUS
JIO3UMETPA, KaMephl
Bunscona, saepHoro
peakTopa, aTOMHOH OOMOBI.
Pewrenue 3aau ¢ onopoit Ha
MOJIy4YE€HHBIE 3HAHUS, B T.4. O
3apsje U MacCOBOM YHCIIe
snpa. PacnosnaBanue
(hU3UYECKUX SBJICHUN B
Y4EOHBIX OIBITAX U B
OKPYXKAIOIEH KU3HU:
C€CTECTBCHHAsA U
HNCKYCCTBCHHAaA
pPaanOaKTUBHOCTD.
Ornurcanne KBaHTOBBIX
SIBJIEHUU U MIPOIIECCOB C
HCIIOJIb30BaHUEM
(U3NIECKUX BETMYNH:
Tepro/ moypacrnana,
OHEPrus CBA3U aTOMHBIX
snep, AeEKT Macchl s/pa.
AHanmu3 mporeccoB u
SIBJIEHUU C UCTIOJIb30BaHUEM
3aKOHOB U ITOCTYJIaTOB;
3aKOH COXpaHEHUS
3NEKTPUYECKOT0 3aps/a,
3aKOH COXpaHEHUS
MacCOBOTO YHUCIIA,
noctynatsl bopa, 3akoH
pPaaroaKTUBHOTO pacmaja.
VYuyacrtue B pabote Kpyrioro
crona «DyHJaMeHTaJIbHbIE
B3auMozeicTBusd. EquHCcTBO
(hM3UIeCKOHKAPTUHEI MUPa».
Ucnonp3oBaHue
WH()OPMAITHOHHBIX
TEXHOJIOTHUH JIJIs TIOMCKA,
CTPYKTYPHPOBAHUS,
WHTEPIPETAINH H
TpeacTaBieHus] HHPOpPMAUU
TIPH MTOJITOTOBKE COOOIIEHMI
0 MMPUMEHEHUH 3aKOHOB
KBaHTOBOW (PM3HKH B
TEXHUKE U TEXHOJOTHSX,
HKOJIOTUYECKHUX aCTIeKTax
SIIEPHOU SHEPTrEeTUKU

Wroro no pazneny
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Paznen 5. DneMeHTBl acCTPOHOMHHM U acTPOPU3HKH

5.1

OneMEeHThI
ACTPOHOMHH U
acTpou3uKu

7

Orarbl pa3BUTHs aCTPOHOMUH.
IIpuknagxoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. Bu 3BE3mHOTO
HebOa. Co3Be3us, spKue
3BE3/1b1, IJIAHETHI, HX BHINMOE
nemxeHue. CoaHeyHas
cucteMa. Connne. ConHeuHas
aKTUBHOCTB. MICTOYHUK
sHeprun CoiHIA U 3BE3 .

IToaroroska cooOreHuii 00
JTanax pa3BUTHS
ACTPOHOMHUH, O IIPUKJIAJTHOM
1 MHPOBO33PEHYECKOM
3HaYeHUHU aCTPOHOMUH, O
METO/IaX MOMyYEeHUs
HAyYHBIX aCTPOHOMHYECKUX
3HAaHUH, OTKPBITUSX B
COBPEMEHHOH aCTPOHOMHHU.
N3yuenne coBpeMeHHBIX




3BE3/1bI, X OCHOBHEIC
XapakTepucTuku. Juarpamma
«CTIEKTPAJIbHBIN KIIacC —
CBETUMOCTb». 3BE3/bI TTIABHOU
IOCJIE0BATEILHOCTH.
3aBHCHMOCTh «Macca —
CBETUMOCTb» IS 3BE3]]
IJIaBHOMH ITOCIIE0BATEILHOCTH.
Bnyrpennee crpoeHue 3BE31.
CoBpeMeHHbIE TTPEACTABIECHH
0 MPOUCXOXKJICHUU U DBOJIIOIIIHI
ConHua ¥ 3BE3/1. DTanbl )KH3HU
3BE311. Mneunslii [1yTs — Hamna
T'anakTuka. ITonoxxenue u
nexenre CoiHia B
TI'anakTuke. THUIIBI raaKTHK.
PanuoranakTuku v KBa3aphl.
YépHble ABIPHI B si1pax
ranakTuk. Bcenennas.
Pacumpenue BeeneHnHoii.
3akon Xab60ma. Pa3zoeranue
rajgakTuk. Teopus bonbioro
B3pbIBa. PenukroBoe
u3nydeHue. MacmraOHas
CTpyKkTypa BcenenHoi.
Meraranaktuka. Hepeménnsie
po6IeMBl aCTPOHOMHH

MPECTaBICHUH O
MIPOUCXOXKICHUN U
sBomoruu ConHIa U 3BE3.
W3ydeHue TUIIOB TalaKTHK,
paJMoraJakTHK U KBa3apoB.
Nzyuenue nBrxeHus
HEOECHBIX T, SBOJIIOIHH
3BE31 U BeeneHnHoi,
MPOIIECCOB, IPOUCXOISIINX B
3BE3/1aX, B 3BE3MHBIX
CUCTEMax, B
MEXTaJaKTUUECKOU cperne,
MaciTaOHON CTPYKTYpHI
Bcenennoit. O0bsicHeHUE
pacuiupenust BeeneHHol Ha
OCHOBE 3aK0Ha Xab0ma.
[ToaroroBka kK 00CYXIEHUIO
HEpeIIeHHBIX PodJieM
actpoHomud. IIpoBenenue
HaOIIOACHUIA
HEBOOPYKEHHBIM IJ1a30M C
HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX
MPUITOXKEHU I JUIst
OTIPEIEIICHUS MTOJIOKECHHUS
HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3HS
CeBepHOTro MONyIIapus U
sipkue 3BE311b1. [IpoBeneHue
HaOIIOCHUH B TEIICCKOI
Jlynbl, ianer, MiieyHoro
[Tytu. Yuactue B IMCKyCCUU
0 HEepEeIICHHBIX ITpodiIeMax
ACTPOHOMUH

Wroro mo pazneny 7
Paznen 6. O6o0maromniee mMOBTOPEHHE
6.1 | Obobmaromee 4 O06o0menne u cucTeMaTu3anusl | YdacThe B IUCKYCCHH O

MOBTOPECHUE

COJIEpP)KaHUs pa3AenoB Kypca
«MexaHukay, «MonekysapHas
(u3nKa 1 TePMOANHAMUKAY,
«ONEKTPOIMHAMUKAY,
«Konebanus u BOIHBI,
«OCHOBBI CHIEUATBHON TEOpUU
OTHOCHUTEIBHOCTHY,
«KBanToBas huzuxa,
«ONeMEeHThI aCTPOHOMHUU U
actpodusukny. Pons ¢pusnku n
ACTPOHOMUH B
3KOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COluaIbHON
U 3THYECKOl chepax
JEeATEIIbHOCTH YeTIOBEKa, POJIb
¥ MECTO (PU3UKH U aCTPOHOMUU
B COBPEMEHHOI Hay4YHOU
KapTHHE MUPa, 3HAYCHUE
OIHCATENBHO
CHUCTEMATU3HPYIOLIEH,

ponr (PU3UKA M aCTPOHOMHUH
B Pa3IUYHBIX cdepax
JEeSITEIbHOCTH YETIOBEKA.
[ToaroroBka cooOmieHu o
MecTe (PU3MUECKO KapTHHBI
MHpa B psIIy COBPEMEHHBIX
MPEACTABICHUNA O IPUPOJE.
Brmonaenne yaeOHBIX
3aJaHNH,
JEMOHCTPUPYIOILUX
OCBOEHHUE OCHOBHBIX
MOHATHH, GPU3HUECKUX
BEJIMYMH 1 3aKOHOB Kypca
¢usukn 1011 xmaccos




OOBSICHUTEIHHON U
NPOTHOCTHYECKOH (pyHKIIMIA
(buzrueckor TeOpHUH, POIIb
(hu3ruecKol TeOpHUH B
(hopMupoBaHUH
MIPECTaBICHUH O (PU3UICSCKOM
KapTUHE MUPA, MECTO
(uznvecKol KapTUHBI MUpPa B
00IIIeM PSITY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABIEHUIN O IPUPOJIE

Wroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME
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