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Pabouast mporpamma 1o ¢usrke Ha ypoBHE CpeIHEro oomiero oopa3zopanus (0a30BBIH ypOBEHb M3YYCHHUS MPEIMETa) CO-
CTaBJICHA HAa OCHOBE IOJIOKCHUI U TPeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEeIbHOMN MPOrpaMMBbI, IPEACTaB-
JeHHbIX B DenepanibHOM TOCYAapCTBEHHOM 00pa3oBaTEBHOM CTaHAApTe cpeaHero odiiero oopasosanus (GI'OC COO), a
Takxke ¢ yuérom [Iporpammer Bocniutanus u KoHuenuu npenogaBanus yuyeOHoro npeamera «Du3mka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoii deepaiyu, peaqu3yroIUX OCHOBHBIC 0011Ie00pa30BaTe/IbHBIC IPOTPAMMEBL.

INOACHUTEJIBHASA 3ATINCKA

Conepxxanue [IporpamMmbl HanpaBiieHO Ha (POPMHPOBAHUE €CTECTBEHHO-HAY4YHOI KapTHUHBI Mupa ydammxcs 10—11 xiac-
coB npu o0y4deHUH HX (HU3MKEe HAa 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATENLHOCTHOrO nojaxoxaa. IIporpamma cootBert-
ctByet TpedoBanusaM GI'OC COO k miaHUpyeMbIM JIMYHOCTHBIM, IPEJAMETHBIM U METANPEJMETHBIM Pe3yJibTaTaM O0ydYeHHS,
a TaKXKE YYUTHIBAET HEOOXOAMMOCTh PEAM3alMH MEXMPEIMETHBIX CBSI3eH (PU3MKM C €CTECTBCHHO-HAYYHBIMH YYEOHBIMHU
npeaMeTamMu. B Hell onpenemnsiroTess OCHOBHBIE LIENN M3y4eHHs (PM3UKH HAa yPOBHE CPEAHETO 00mIero oopa3oBaHus, MIaHUpYe-
MBI€ PE3yIIbTaThl OCBOCHUS Kypca (PM3UKHU: INYHOCTHBIC, METallpeIMETHBIC, IPeIMETHEIC (Ha 6a30BOM YpOBHE).

IIporpamma Bkmroyaer:

— TIJTaHUPYEMBIE PE3yNIbTAaThl OCBOCHHA Kypca (HU3MKK Ha 0a30BOM ypOBHE, B TOM UYHCIIE MPEIAMETHBIC PE3yIbTaThl 110
rojaM oOyUYCHHUS;

— cozepxaHue ydeoHoro npeamera «DOu3nkay 1o roaaM o0yueHus;

— TIpUMEpPHOE TEMAaTHYECKOE ITIAHUPOBAHKE C YKa3aHWEM KOJIMYECTBA YacOB HA M3YUCHHE KaXXJOH TEMbl M IPUMEPHOI
XapaKTepUCTUKOM yueOHOH NesTeIbHOCTH yUaluXxcsl, pealu3yeMoi py U3y4eHUH 3TUX TEM.

[Tporpamma MoOXeT ObITh HCIIOJIb30BaHA YYUTEISIMA KaK OCHOBA JJIsi COCTABJICHUS CBOMX paboumx mporpamm. [1pu paspa-
6OTKe pa6oqeﬁ IporpaMMbl B TEMATUYCCKOM IIJIaHUPOBAHUU JOJKHBI OBITh Y4TCHBI BOBMOXXHOCTH UCIIOJIB30BaHUA 3JICKTPOH-
HBIX (LU(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBIISIOMNXCS y4eOHO-METOANYECKUMH MaTepHaiaMu (MyJIbTUMEIUHHBIE TIPO-
IpaMMBI, 3JIEKTPOHHBIC YI€OHUKH U 3alauHUKH, 3JICKTPOHHbIE OMOIMOTEKH, BUPTyalbHble 1a00OpaTOpUu, HTPOBBIE TIPOTpaM-
MBI, KOJUIEKIMH HU(POBBIX 00pa30BaTENbHBIX PECYPCOB), pPealu3yOIUMH AnaakTudeckue Bosmoxnaoctd VKT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00pa3oBaHMU.

Pabouas mporpaMma HE CKOBBIBAE€T TBOPUECKYIO MHHIMATUBY YUHMTENECH M MPENOCTABIAECT BO3MOXKHOCTD Ul pealu3annui
Pa3INYHBIX METOJMYECKUX MOIXOA0B K OpraHu3anuy oOy4deHus (pu3nKe NMpH yCIOBHM COXPAHEHUS 00S3aTEIbHOM 9acTH CO-
JepkaHus Kypea. KosmuecTBo 4acoB B TEMaTHYECKOM IUTAHMPOBAHUH Ha W3YyUCHHE KaKIOH TEMBI SBISAETCS OPHUEHTHPOBOY-
HBIM 1 MOJKET OBITH H3MEHEHO KaK B CTOPOHY YMEHBUICHHSA, TaK U YBCIIMYCHUA B 3aBUCUMOCTU OT PCAIU3YEMbIX METOIUYEC-
CKHX IMOAXOA0B U YPOBHS MOATOTOBJICHHOCTHU YUallIUXCH.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Ddu3KKa Kak Hayka 0 HanOoJiee 00X 3aKOHAX MPUPOJIBI, BRICTYIAs B KAUYECTBE YICOHOrO MPEIMETa B IIKOJIC, BHOCUT CY-
LIIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUiIl 00 okpyxarouiem mupe. LlIkoabpHbIN Kype Gu3nkn — cucTeMooOpa3yronui is ecre-
CTBECHHO-HAay4YHBIX yqe6me mpeaAMETOB, IMMOCKOJIBKY (bPI3I/I‘IeCKI/Ie 3aKOHBI JIC)KAT B OCHOBE ITPOLECCOB 1 ﬂBHeHPIﬁ, N3y4aCMbIX
XUMUeH, ouonoruel, Gpuszndeckoit reorpadueit u actponomueii. Mcnosp3oBaHne U akTHBHOE NPHUMEHEHUE (DU3UUECKHUX 3HA-
HUI OmpeJeNnsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHHUS KOCMOca,
MTOYYCHHST HOBBIX MaTEPHAJIOB C 3aJaHHBIMH CBOWCTBAMU | 1p. 3yueHne (U3WKH BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHHE
€CTeCTBCHHO-HAYYHON KapTUHBI MHpa YYalIuxcs, B (OPMUPOBAHNE YMCHHI MPUMEHSTH HAYYHBIH METOJ IMO3HAHUS TIPU BBI-
MTOJTHCHUN MU yIeOHBIX HCCIICJOBAaHUIA.

B ocHOBY kypca (pu3nku cpeqHel MIKOoIbI MOJI0XKEH psj ueH, KOTOpble MOJKHO paccMaTpHBaTh KaK MPUHIUIIBI €0 IOCTPO-
CHHSL.

Hoesn uenrocmnocmu. B cOOTBETCTBUM C HEH KypC SIBJISCTCS JIOTHUECKH 3aBEPIIEHHBIM, OH COAEPXKHUT MaTepuall U3 Bcex
pa3znenoB (GU3NKH, BKIIOYAET KaK BOIPOCH! KJIACCHYECKOH, TaK 1 COBPEMEHHOH (DH3HKH.

Hoesn zenepanuzayuu. B cooTBeTCTBHN C HEW MaTepHal Kypca GU3UKN 00beIMHEH BOKPYT GU3NIECKUX Teopuil. Bexynmm
B Kypce sBisieTcs (GOpMUPOBAHKE TIPEICTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTCpPHH, BEIIECTBE U TOJIE.

Hoesn zymanumapuzayuu. EE peannzanus npeamnonaraeT UCIOIb30BaHAE T'YMaHUTAPHOTO TTOTEHINANa (PU3NIECKON HAyKH,
OCMBICJICHUE CBA3U Pa3sBUTHUA (l)I/I3I/IKI/I C Pa3BUTHUEM 06IJ_IeCTBa, a TaKKE€ ¢ MUPOBO33PECHUYCCKNMHU, HPABCTBECHHBIMU U 3KOJIOTH-
YECKUMH MPOOIIEMaMH.

Hoesn npuxnaonoii nanpaseaennocmu. Kypc GU3MKKM npennonaraeT 3HakOMCTBO C MIMPOKUM KPYrOM TEXHHYECKHX M TEX-
HOJIOTHYECKUX MPUIOKEHUH H3YICHHBIX TCOPHIA U 3aKOHOB.

Hoesn 3xonozuzayuu peanusyercs MOCPEACTBOM BBEACHUS HJIEMEHTOB COJEPIKAHUS, MOCBAMIEHHBIX KOJIOITMYECKUM IIPO-
61eMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKxKe 00CYXJIeHHs POOJIeM panioHalb-
HOT'O NIPUPO/IOTIONIL30BAHUS M IKOJIOTHYECKOH 0€30MacHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMH Kypca GU3WKH CpEeIHEH IIKOJIbI SBISIOTCS (pr3udeckre Teopur (GopMUpOBaHUE MPEICTABIIC-
HUI O CTPYKType MOCTpOoeHHs (HU3NIECKO TeopuH, poiau (pyHIaMEHTAIbHBIX 3aKOHOB M NPHUHIWIIOB B COBPEMEHHBIX IIPEJ-
CTaBJICHUX O PUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHUH, IS ONMCAHUS €CTECTBCHHOHAYYHBIX SIBIICHIH U IIPOLIECCOB).

CurcTeMHO-eITeIFHOCTHBIN MTOIXO0/T B Kypce (PH3MKN peann3yeTcst Ipekae BCEro 3a CYET OpraHM3alii SKCIIEPUMEHTAIBHOM
NeSITebHOCTH O0yJaromuxcs. J[ims 6a30Boro ypoBHs Kypca (PU3UKHA — ATO HCIIOJIb30BAHHE CHCTEMBI (PPOHTAITBHBIX KPaTKOBpE-
MEHHBIX SKCIICPHMEHTOB U JTAOOPAaTOPHBIX PabOT, KOTOPHIE B MPOrpaMMe OObEANHEHBI B OOIIMH CIIFICOK YUSHHYECKUX MPaKTHYe-
CKHUX paboT. Beinenenue B yka3aHHOM TepedHe JIabopaTOpHBIX padoT, MPOBOJUMBIX Ul KOHTPOJIS M OLECHKH, OCYIIECTBISIETCS
YYaCTHUKaMHU 00pa30BaTeIbHOTO MPOIecca MCXOIS M3 OCOOCHHOCTEH TeMaTHYEeCKOro IUIaHMPOBAHWS M OCHAIICHHS KaOWHeTa
¢msuku. Ilpu 3ToM obecrieynBaeTcst OBIaAeHHE 00YJAIOIMUMHUCS YMEHUSIMHU IIPOBOIUTH KOCBEHHBIE N3MEPEHHUsI, NCCIICI0BAHMS
3aBUCUMOCTEH (PU3MUYECKUX BEJIMYMH M TIOCTAHOBKY OMBITOB II0 MPOBEPKE MPEUIOKEHHBIX THIIOTE3.



Bosbiioe BHUMaHUE yAeiseTcs peICHUIO PacyETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu aToM Juis pacy€THBIX 3a7ad NpHOpUTe-
TOM SIBJISIFOTCS 33/1a4H C SIBHO 3aJaHHON (PU3MUYECKOI MOJEINBIO, TI03BOJIIIOLINE TPUMEHSTh U3y4EeHHbIE 3aKOHBI U 3aKOHOMEp-
HOCTH KaK M3 OJJHOTO pa3jiesia Kypca, TaK U MHTETpUpYs 3HAHUS U3 PasHbIX pa3zaeioB. /1 KauecTBEHHBIX 3a7a4 IPHOPUTETOM
SIBJISIFOTCS] 3a7laHusI Ha OOBsICHEHHE MPOTEKaHMsl (PU3NYECKUX SBJICHUH M MPOLECCOB B OKPYXKAIOIIEH XKHU3HU, TPeOYIOIINe BbI-
6opa (u3nuecKoi MOJENH ISl CUTYaluH MTPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusamMu ®I'OC COO k MaTepHaIbHO-TEXHHYECKOMY 00eCIIedeHHI0 yueOHOTo mporecca 6a30BbIi
YPOBEHb Kypca (M3HMKH B CpeIHEH MIKOJIe JOJDKSH MU3Y4aThCsl B YCIOBHUSX MPEAMETHOro KabuHeTa (U3MKH WM B YCIIOBHAX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHOHAYYHOTO IMKIIa. B kabuHere Gu3uku TOMMKHO OBITH HEOOXOOMMOE Ja-
OopaTopHOe 00OpyIOBaHHUE I BHIIOJHEHHS YKa3aHHBIX B IPOrpaMMe YYCHHUYECKHX NPAKTHYCCKHX PaboT M AEMOHCTpAaIi-
OHHOE 000pyIOBaHHE.

JemMoHcTpanonHoe 006opynoBanne GopMHUpPYyeTCss B COOTBETCTBHHU C MPUHIUIIOM MUHUMAaJIbHOW JOCTATOYHOCTH M obecrie-
YHMBAET [MOCTAHOBKY MEPEYHMCICHHBIX B IPOrpaMMe KIIIOUEBBIX IEMOHCTpALUI IS HCCIIEIOBAHUS M3Y4aeMBbIX SIBICHUH U TIPO-
LIECCOB, SMIMPHYECKUX U (PYHIaAMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMEHEHUH.

JlabopaTopHoe 00opyHOBaHUE A YIEHHUYECKHUX IPAKTHYECKUX paboT (GopMHUpyeTCsl B BUIE TEMAaTHUECKHX KOMIUIEKTOB U
obecrieunBaeTcst B pacuéTe OJHOrO KOMIUIEKTa Ha JIByX oOydwaromuxcsi. TemaTnueckie KOMIUIEKTHI JJabopaTopHOTro 000pya0-
BaHMs JOJDKHBI OBITH IIOCTPOCHBI HA KOMIIJIEKCHOM HCIOJIb30BaHUHM aHAJIOTOBBIX M HU(POBBIX NPHOOPOB, a TAK)KE KOMIIbIO-
TEpPHBIX U3MEPUTENBHBIX CHCTEM B BUIE HU(PPOBHIX JT1a00OPATOPHUA.

HEJIM U3YUYEHMA YYEBHOI'O ITIPEIMETA «®U31KA»

OCHOBHBIMU LIEJISIMH U3y4eHUs (PU3UKH B 00ILIEM 00pa30BaHUU SIBIISIOTCS:

— (opMHUpOBaHKe UHTEPECA U CTPEMIICHUS 00y4alOIIUXCs K HAYYHOMY M3YYEHHIO IPUPO/IbI, PA3BUTHE UX MHTEIICKTYalbHBIX
U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEJCTaBICHUH O HAYYHOM METOJE MOo3HaHUS U (OPMHUPOBAHUE HCCIIENOBATEIBCKOTO OTHOIICHHS K OKPYXKaro-
UM SIBJICHUSIM;

— (opMupOBaHIE HAYYHOTO MHPOBO33PEHMS KaK Pe3ylbTaTa U3y-U4CHHS OCHOB CTPOCHHS MaTepu U (PyHIaMEHTAIbHBIX 3a-
KOHOB (DU3UKH;

— (opMupoBaHNe YMEHUI OOBSICHATD SIBJIICHHS C UCTIOIB30BAaHHEM (PU3NUECKHUX 3HAHUH M HAYYHBIX JOKAa3aTEeNIbCTB;

— (opMHUpOBaHKE TPEICTABICHUN O pOIH (HU3UKH AJISI PAa3BUTHSL APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.
Joctmxenne 3TuX meneil odecreunBaeTcsl pelIeHueM CIeIyIONX 3a/1ad B MPOIecce M3ydeHUs! Kypca (DU3UKH Ha ypOBHE

cpemnero o0uiero o0pa3oBaHus:

— npruoOpeTeHne CUCTEMBI 3HaHUK 00 00mUX (GU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKII0Uas MEXaHUKY, MOJIe-
KYJSIPHYIO (DU3HKY, JIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPO(DU3UKH;

— (opMUpOBaHKE YMEHHUH MPUMEHSATh TEOPETUUECKHE 3HAHUS Il OOBSICHEHUS (PU3MYECKUX SIBJICHUI B IPUPOJE U JUIS MIPHU-
HATUS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOM XKU3HY;

— OCBOEHHE CTI0OcO00B pElIeHNs Pa3IMYHbIX 33/1a4 C SIBHO 3aJaHHOW (PM3MUYECKOH MOJENbI0, 3a/1a, OAPa3yMeBaIOIINX CaMo-
CTOSITENbHOE COo31aHNe PU3MIECKON MOIENH, aJIeKBATHOM yCIOBHSIM 3a/1a4H;

— TMOHMMaHne PU3MIECKUX OCHOB M NPHUHIMIIOB JEHCTBHUS TEXHMYECKHX YCTPOHCTB U TEXHOJIOTHYECKHX IPOIECCOB, UX BIH-
SIHUS HA OKPY>KaIOIIYIO Cpeny;

— OBJIQJICHHE METO/aMH CaMOCTOSTEIFHOTO IUIAHUPOBAHUS M MPOBENCHUS (HU3MUECKUX SKCHEPHMEHTOB, aHAIM3a M WHTEp-
IpeTanuy HHGOPMAaILUH, OIPE/IEIICHHS TOCTOBEPHOCTH TIOJIyYSeHHOTO PEe3yIbTaTa,;

— CO3J1aHMe yCJIOBUH TSl pa3BUTHS yMEHUII MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKOM 1S TEIEHOCTH.

MECTO YUEBHOI'O ITPEIMETA «®U3UKA» B YHEBHOM IUJIAHE

B cootBerctBun ¢ ®I'OC COO ¢wusuka sBisiercs: 00s3aTeNbHBIM IIPEIMETOM Ha YPOBHE CPEIHEro odmero oOpa3oBaHUSL.
JaHHas mporpaMma npeycMaTpuBaeT u3yueHue (QU3HKn Ha 0a30BOM ypoBHE B 00bEMe 136 u 3a aBa roja oOy4eHHs 1O 2 4 B
Henento B 10 u 11 xnaccax. B Tematndeckom mnanupoBanuu At 10 u 11 kmaccoB npeanonararoTcs pe3epB BPEMEHH, KOTOPBIH
YUYHTEIb MOXKET MCIOJIb30BaTh [0 CBOEMY YCMOTPEHHIO, U IIOBTOPUTENHFHO-00001IAI0IINE YPOKH.

JIro6ast paboyast mporpaMma JOJKHA MOJTHOCTHIO BKIIIOYATh B CE0s COJIEpKaHUE JaHHOH IMPOrPaMMBL.

B otaensHBIX caydasx Kypce ¢pu3ukm 6a30BOr0 ypOBHS MOXET M3y4arhcsi B 00béMe 204 4 3a nBa roma obydenus (3 4 B He-
nemo B 10 u 11 xiaccax). B atom ciaydae ysenmunBaeTrcs He MeHee deM 110 20 9 pe3epBHOE BpeMs, KOTOPOE HCIIOJIB3YeTCs
YUUTENIeM /ISl I3Yy9IEeHUS BOIIPOCOB, TECHO CBSI3aHHBIX C BRIOpAaHHBIM TpoduieM oOyueHNs, U yBeIHMYUBaeTcs yueOHas Harpys3-
Ka, OTBOAMMAs Ha M3y4YCHHE MEXaHUKH, MOJICKYJISIPHOIN (H3UKHU U SJEKTPOINHAMHUKH, 33 CIET pacIIMPeHNs Jrcia 1aboparop-
HBIX PabOT MCCIIE0BATENbCKOrO XapakTepa U YPOKOB PEIICHUS] KAYECTBEHHBIX U PacYETHBIX 3a/1ad.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O INIPEJMETA «®PU3UKA»
HA YPOBHE CPEJIHET'O OBIIIETO OBPA3OBAHUS (FA3OBBIl YPOBEHbD)

OcBoenue yuebHoro npeaMera «Pu3nka» Ha YpoBHE CpefHero obuiero oopazoBanus (6a30BbIl ypOBEHB) HOJDKHO obecrie-
YMBATh JOCTH)KEHHE CIICITYIONINX JINYHOCTHBIX, METAPEJIMETHBIX U MPEIMETHBIX 00pa30BaTE/IbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3VYJIbTATHI
I'pasxcoanckoe éocnumanue:
— c(pOpPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIIMK 00YYAIOMIErocs KaKk aKTUBHOT'O M OTBETCTBEHHOT'O WICHA POCCHIICKOTO 00IIe-
CTBa;
— TPUHATHE TPAJAUIUOHHBIX OOIICYCIIOBEUYCCKUX TYMAHUCTHYCCKUX U ICMOKPATUIECKUX [ICHHOCTEIH;
— TOTOBHOCTh BECTH COBMECTHYIO NIEATCIBHOCTh B MHTEpPECAX TPAXKIAHCKOTO OOIIECTBA, YIaCTBOBATh B CAMOYIPABJICHUU B
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LIKOJIC U IETCKO-IOHOIIECKUX OpPraHu3almsix;
yMEHHE B3aMMOJICHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C UX (QYHKIMSMH ¥ Ha3HAYCHUEM;
TOTOBHOCTb K TYMaHHUTapHOM U BOJIOHTEPCKOM JESITEIILHOCTH.
Ilampuomuueckoe gocnumanue:
c(hOpMUPOBAHHOCTH POCCUICKON TpakJaHCKOW MJICHTUYHOCTH, TATPHOTU3MA;
LIEHHOCTHOE OTHOIIIEHHUE K TOCYJaPCTBEHHBIM CHMBOJIAM; JOCTHKECHUSIM POCCHHCKNX yIEHBIXBOONACTH (PU3NKN U TEXHUKE.
/Jlyxoeno-npagcmeennoe ocnumanue:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, 3THYECKOTO MTOBEACHHS;
CIOCOOHOCTh OLICHMBATh CHUTYalMI0 W NPHHUMATh OCO3HAHHBIC PELICHUS, OPUCHTHUPYACh HAa MOPAIbHO-HPAaBCTBEHHBIC
HOPMBI ¥ IEHHOCTH, B TOM YHUCIIE B ACATEIBHOCTH yUEHOTO;
OCO3HAHHE JIMTYHOTO BKJIaJIa B TIOCTPOESHHUE YCTOHIMBOTO OYyIyIIIETO.
Acmemuueckoe gocnumanue:
ACTETHYECKOE OTHOILCHNE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILET0 (PU3NUECKON HayKe.
Tpyooeoe eocnumanue:
HHTEpEC K PasIu4YHbIM chepam NpodhecCHOHaIbHOM NesTeIbHOCTH, B TOM YUCIIE CBSA3aHHBIM C (M3UKOW U TEXHHUKOH, yMe-
HHE COBEpIIaTh OCO3HAHHBIH BBIOOp OyayIiel Mpodecchy U pealn3oBbIBaTh COOCTBEHHBIC KM3HEHHbIE TUIaHBbL;
TOTOBHOCTH M CITOCOOHOCTE K 00pa30BaHMIO U CaMO0OOpa30BaHUIO B 00JIacTH (QU3MKH HA MPOTSHKCHUN BCCH KHU3HM.
DKonozuueckoe socnumanue:
c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpBI, OCO3HAHUE TTI00ATBHOTO XapaKTepa IKOJIOTHIECKHUX Mpodiiem;
IUITAHUPOBAHUE M OCYIIECTBICHHE ICHCTBUI B OKPY)KAIOIECH cpelic Ha OCHOBE 3HAHMS LIEJICH YCTOWIMBOTO Pa3BUTHS YeJI0-
BEYECTBA;
pacIIupeHHe ObITa ASATEIHHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH HA OCHOBE MMEIOIMXCSI 3HAHUH 10 (DU3HKE.
Llennocmu nayunozo nozHanus:
c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NUECKOI HAYKH;
0CO3HAaHHE IIEHHOCTU HAYYHOH JESATEIbHOCTH, TOTOBHOCTH B IPOILECCe U3YYEHHs (M3MKH OCYIIECTBIATH MPOCKTHYIO U
HCCIIeI0BATEIbCKYIO JACSTeIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.
B mpouecce nocTmkeHHs: IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl CpeIHEro o0Iuero oopasoBaHus 1Mo (GH3MKE y
YUAIOIUXCSA COBEPLICHCTBYETCS OMOYUOHANbHBIY UHMENTeKm, TPEANOoIaraloni ¢hOpMUPOBAHHOCTb:
CAMOCO3HAHUS, BKIIOYAIOLIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUCTh HANPABICHHUS Pa3BUTHSA
cOOCTBEHHOM IMOIMOHANEHON Cephl, OBITH YBEPEHHBIM B cele;
camopezyiuposanius, BKIFOUAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPHHUMATh OTBETCTBEHHOCTH 32 CBOE IMOBEAEHHE, CII0CO0-
HOCTb a/IallTHPOBATHCS K 3MOLMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISTH THOKOCTH, OBITH OTKPHITHIM HOBOMY;
SHympenHel Momueayuu, BKIIOYAIOIEH CTpEeMIICHHE K JOCTH)KEHHIO IEJIM U YCIeXy, ONTHMU3M, HHUIMATUBHOCTD, yMe-
HUE JIEUCTBOBATh, UCXOI U3 CBOUX BO3MOXKHOCTEM;
aMnamuu, BKIFOYAIOLIeH CliocOOHOCTh TOHUMATh 3MOLIMOHAIBHOE COCTOSHUE JIPYTUX, YYUTHIBATh €ro P OCYIIECTBICHUN
00I1IeHH s1, CIOCOOHOCTh K COYYBCTBHUIO M CONEPEIKMBAHUIO;
COYUANbHBIX HABLIKOG, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaUBATh OTHOLICHHS C JPYTHMMH JIIOJIbMH, 3200TUTHCS, MPOSIBIISTH
MHTEpPEC U pa3pelaTb KOHQIUKTHI.

METAIIPEAMETHBIE PE3VJIBTATHI
YHuBepcajJbHble O3HABATEJIbHbIEC 1CHCTBUSA

Baszoevie nozuueckue oeiicmeusn:

CaMOCTOATENILHO (HOPMYJTHPOBATH U aKTYyaJTH3UPOBATh POOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

ONPENENATh UEIH NeSTeIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHXKEHUS;

BBISBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHUS B PACCMATPUBAEMBIX (DU3MICCKUX SIBIICHHSIX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI C YUETOM aHAIH3a UMEIOIINXCS MaTepHaIbHBIX U HEMaTePHAIbHBIX PECYypPCOB;
BHOCUTbH KOPPEKTUBBI B JEATEIILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB 1IEJISIM, OLICHUBATh PUCKH MOCJIEICTBUH Jesi-
TEIbHOCTH;

KOOPAWHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBHUSIX PEaTbHOTO, BUPTYaIbHOTO H KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;
paSBI/IBaTB eraTI/IBHOC MBIIIJICHUC l'IpI/I pemerm JKN3HCHHBIX npo6neM.

Baszoevie uccnedoosamenvckue oelicmeusn:

BJIIAACTH HaquOﬁ TepMHHOHOFHeﬁ, KIIFOUYE€BBIMU ITOHATUAMU U METOAAMHA q)HSPI‘-ICCKOﬁ HayKI/I;

BJIAACTH HABbIKAMU y‘le6HO—I/ICCHCHOBaTeHBCKOﬁ n HpOCKTHOﬁ JCATCIBHOCTHU B 06J'[aCTI/I (bI/ISI/IKI/I; CHOCO6HOCTBIO U IOTOB-
HOCTBIO K CAMOCTOSTEIIPHOMY IMOMCKY METOJIOB PEIICHUs 3a71a4 (PU3HUECKOTO COACPKAHM, TPUMEHEHUIO PA3IMYHBIX Me-
TOJIOB MO3HAHMS,

BIIAJICTh BHJAMH JCATEIBHOCTH 10 TOJIYYCHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINHU, MPEOOPA30BAHUIO U MPUMCHEHHIO B
Pa3IMYHBIX YYCOHBIX CUTYAIUSIX, B TOM YHCIIC IIPH CO3IAHUH YUCOHBIX MPOCKTOB B 0071aCTH (PHU3HKH;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJlauy, BBIIBUraTh THIIOTE3Y €€ pelleHus], HAXOUTh apry-
MEHTBI [Tl TOKa3aTeNbCTBA CBOMX YTBEPKACHUI, 3a1aBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

aQHAJIM3UPOBATH MOJYUYEHHBIE B XOJIe PEIICHU 3aa4u PE3YJbTaThl, KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3HU-
pOBaTh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U POPMYITUPOBATH COOCTBEHHBIC 3a/Ia4K B 00pa30BaTEIbHOMN ACATEIHLHOCTH, B TOM YHCIIE IPH U3YUYSHUH QU3HKH,
JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIEHUBATH PUOOPETEHHBIH OIIBIT;

YMETh TIEPEHOCHUTD 3HAHUSA M0 (PH3UKE B MPAKTHUECKYIO 00IaCTh KU3HEACATCIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIZIBUTATh HOBBIC WIEH, MPEAJIaraTh OPUTHHAIBHBIC TIOAXObl U PEIISHUS; CTAaBUTh MPOOJIEMBI U 3aJ1a4dH, OIMYCKAIOIINe



QJIbTEPHAaTUBHBIE PELICHMUS.
Paboma c unghopmayueii:

— BIAJICTh HAaBBIKAMH MOJIy4eHHs MHPOPMALMH (U3MYECKOTO COAEPKAHUS U3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh TIOMCK, aHAJM3, CUCTEMATU3alMI0 U HHTEPIIPETalnio HHOOPMAaLUK pa3IndHbIX BUJIOB U (hOpM MpeJicTaBIie-
HUSE;

— OIICHUBATH JOCTOBEPHOCTH HH()OPMALIIH;

— WCIOJIb30BATh CPEICTBA MH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKa-
TUBHBIX W OPraHU3alMOHHBIX 3a/1a4 C COOIOICHNEM TpeOOBaHMH SPrOHOMUKH, TEXHUKH 0€301IaCHOCTH, TUTUCHEI, pecyp-
cocOepekeHus, MPABOBBIX U AITHICCKUX HOPM, HOPM HH(POPMAITMOHHOH 0€3011acHOCTH;

— cO03/1aBaTh TEKCTH (PU3MYECKOTO COACPXAHUS B PA3IMYHBIX (opmarax ¢ ydéToM Ha3Ha4YeHHS MH()OpMALUHM U LEIEBOU
ayAUTOPUH, BEIONPAs ONTHMAIBHYIO (JOPMY MPEACTABICHNS 1 BU3yaIN3alHH.

YHuBepcajJibHble KOMMYHUKATHBHbIE 1eiiCTBUS
Oouwenue:

— OCYILECTBJIATH OOLIEHHE HAa YPOKaX (PM3MKH M BO BHE-YPOUHOH JIESITEILHOCTH;

— pacIio3HaBaTh NPEINOCHUIKN KOH(GIUKTHBIX CUTYyallli U CMAT9aTh KOH(IMKTEL,

— Ppa3BEPHYTO U JIOTHYHO U371araTh CBOIO TOUKY 3PEHHMS C UCIIOJIB30BAHIEM SI3BIKOBBIX CPEICTB.

Cogmecmnasn OeamenbHOCMb:

— TIOHMMATh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON N MHANBUyadbHON pabOTHI;

— BBIOMPATh TEMAaTHKy W METOJBI COBMECTHBIX ACHCTBHH € y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KakKJOTO WICHA
KOJIJIEKTHBA;

— NIPUHUMATH LIETH COBMECTHOH JEATEIbHOCTH, OPTaHU30BBIBATE U KOOPJAUHUPOBATH ASUCTBHS MO €€ JOCTH)KEHHUIO: COCTaB-
JISTh TUIaH AEHCTBUI, pacrpeessiTh POy ¢ yIETOM MHEHHUI y4aCTHUKOB, 00CY)KIaTh PE3YJIbTaThl COBMECTHOM paboThI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KAXKA0TO YYaCTHUKA KOMaH/IbI B OOIIUI pe3yabTaT IO pa3paboTaHHBIM KPUTEPUIM;

— TpeasaraTh HOBBIC IPOEKTHI, OLIEHUBATh U/IEU C MO3ULIUH HOBU3HBI, OPUI'HHAIBHOCTH, IPAKTHYECKOH 3HAYMMOCTH;

— OCYILECTBJIATh IIO3UTHBHOE CTPATErNUECKOE TIOBEJICHNUE B PA3IMYHBIX CUTYAlUAX, IPOSBIATH TBOPYECTBO U BOOOpaKEHHE,
OBbITh MHUIIHATHBHBIM.

YHuBepcaJibHble peryJasiTUBHbIE JAeiicTBUS
Camoopzanuszayus:

— CaMOCTOSTENIBFHO OCYILIECTBIAThH MTO3HABATENIBHYIO JIESTEIFHOCTh B 00/1aCTH (PU3UKH M aCTPOHOMHUH, BBISBIISATH IPOOIEMEL,
CTaBUTH U (popMynHpoBaTh COOCTBEHHBIE 331a4H;

— CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIIeHHUs pacUETHBIX U KaUeCTBEHHBIX 3a/1a4, IUIaH BBHIMOJHEHUS IPAKTHYECKOH paboThI
¢ y4€TOM UMEIOLIMXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTECHUIA;

— JaBaTh OIICHKY HOBBIM CUTYaIlHUsM;

— pacImHUpPSTh paMKH y4eOHOTr0 IIpeaAMeTa Ha OCHOBE JIMYHBIX IPEATOUTECHHUH;

— JlenaTh OCO3HaHHBIN BBIOOP, apIyMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PELICHHE;

— OIIEHUBATH NMPHOOPETEHHBIIT OIIBIT;

— c1roco0cTBOBaTh (POPMHUPOBAHUIO W IIPOSIBICHUIO SPYIUINH B 00JacTH (U3HMKH, IMOCTOSHHO IMOBHIIIATH CBOW 00pa3oBa-
TEJbHBIA U KYJIbTYPHBIH YPOBEHb.

Camoxkoumpons:

— JlaBaTh OIIEHKY HOBBIM CHUTYalHsIM, BHOCUTh KOPPEKTUBHI B JIEITEILHOCTh, OIIEHHNBATH COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

— BIIAJIETh HABBIKAMU ITO3HABATEIBHON pe(IICKCHN KaK OCO3HAHMUS COBEPILACMBIX JEUCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX
PEe3yJIbTaTOB U OCHOBAHUIA; UCTIOIb30BATh NPUEMBI Pe(IIEKCHH [T OLIEHKH CUTYaIl1, BbIOOpa BEPHOTO PEICHUS;

— YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 110 UX CHUKEHUIO;

— TPUHUMATh MOTHBBI I ApTYMEHTHI IPYTUX MIPH aHAJU3E PE3yIbTaTOB JIESTCIBHOCTH.

Ilpunamue ceon u opyzux:

— TPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKH M JOCTOWHCTBA,

— NIPUHUMATh MOTHBBI U apT'yMEHTHI APYTUX IPH aHAJIM3€E PE3yIbTaTOB IESTEIbHOCTH;

— TIpH3HaBaTh CBOE NPABO M MPABO APYTUX HA OMIMOKH.

[NPEAMETHBIE PE3VYJIbTATHI

10 kaace
B mporecce u3ydenus kypca gusuku 6a30Boro ypoBHs B 10 Kiacce yYeHHK HAYUHTCS:

— JIEMOHCTPUPOBATh Ha MPUMEpax Pojb M MeCTO (PHU3UKH B (HOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHHBI MUPA, B Pa3BH-
THU COBPEMEHHOI TEXHUKH U TEXHOJIOTHH, B IPAKTUICCKON JESITEITHEHOCTH JIIOJICH;

— YYHTHIBATh TPAHUIBI IPUMEHCHUS M3YYCHHBIX (PH3UUCCKUX MOJEJICH: MaTepuallbHAs TOYKA, HHEPIUAIbHAS CUCTEMa OT-
c4éra, aOCONIOTHO TBEPIOE TEINO, UICANBHBIA Ta3; MOJECIN CTPOCHUS Ta30B, KUAKOCTCH U TBEPIBIX TEJ, TOYCUHBIN 3JICK-
TPHYECKHUH 3apsiT IPH peIIeHuH (pU3NIecKuX 3a/1a4;

— pacro3HaBaTh (U3HUECKHE SIBICHHUS (TMPOIECCh) W OOBACHATHP MX HAa OCHOBE 3aKOHOB MEXAaHWKH, MOJIEKYJSPHO -
KHHETUYECKOW TEOPHH CTPOCHHS BEHIECTBA W SJICKTPOJMHAMHKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOIMHEHHOE
JBIDKEHUE, CBOOOIHOE TAJICHUEe TeJ, IBIKEHUE TI0 OKPYKHOCTH, HHEPIHsI, B3auMoieicTBre Tei;, nuddy3us, OpoyHOB-
CKOE JIBIKCHHE, CTPOCHHE XUAKOCTEH M TBEPABIX T, M3MEHEHHE 00BEMaA Tl IpH HarpeBaHUH (OXJIAXKICHUH), TETIIO-
BOE paBHOBECHE, HCIIAPCHHE, KOHICHCANNS, IJIABICHNE, KPUCTAIUIN3AIMS, KATICHNE, BIaKHOCTh BO3AyXa, IOBHIIICHIE
JIABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM COCYJE, CBSI3b MEXKIY NMapaMeTpaMH COCTOSHHS ra3a B H30IMPOIeccax;
ANEKTPU3ANHUS TEJ, B3aUMOJICHCTBUE 3aPAIOB, DIICKTPUICCKAs MPOBOJIUMOCTD, TEIUIOBOE, CBETOBOS, XUMUYECKOE, MATHUT-
HOE JIEUCTBHS TOKA,

— OIHUCHIBATh MEXaHUYECKOE ABIKCHHE, UCIOIB3Yys (DU3UUYCCKUC BEIMYUHBI: KOOPAWHATA, MYTh, MEPEMEIICHUAE, CKOPOCTH,



YCKOPEHHE, Macca Telia, CHIIa, UMIIYJIbC Tejla, KHHETUYCCKash dHEepPrus, MOTCHIMAIbHAS JHEPTUs, MeXaHuueckas padora,
MEXaHUYECKasi MOIIHOCTD; MIPH ONMKUCAHUH MPABUIBHO TPAKTOBATh (PMU3UUCCKUN CMBICI HCIIOJIB3YEMbIX BEIMYHH, UX 000-
3HAYCHUS U CJMHUIIBI, HAXOIUTH ()OPMYJIBI, CBS3BIBAIOIINE NAHHYIO (PU3UUCCKYIO BEITUUUHY C IPYTUMU BEITUUNHAMU;

— OIHUCHIBATh U3YUYCHHBIC TEIJIOBBIC CBOWCTBA TEN U TEIUIOBBIC ABJICHUS, UCTIONB3Ys (DU3MUYCCKHE BEITUUMHBL: TABICHUC Ta3a,
TeMIIepaTypa, CPelHsAs KUHETUYECKasi IHEPTHsl XaOTHYECKOTO ABMXKEHUS MOJIEKYJ, CPeIHEKBaApaTUUHAs CKOPOCTh MoJie-
KYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHS DHEPTHs, padoTa ra3a, K03 (GUIIMEeHT MOIe3HOTO ASHCTBHUS TEIIOBOTO JBHUTATEINS,
IIPY OIMCAHWU TIPABHIIFHO TPAKTOBATH (PH3MUYECKUI CMBICI MCIIONB3YEMBIX BEIMYHH, HX 0003HAUYCHUS W CIUHHIBI, HAXO-
IUTH (OPMYJIBI, CBA3BIBAIOIINE TAaHHYIO (PU3NUECKYIO BETMUNHY C IPYTUMH BEITMUNHAM;

— OIMCHIBATh W3YYEHHBIE IEKTPHUCCKIE CBOMCTBA BEUIECTBA, SJICKTPUUECKUE SBICHUS (IIPOIECCHI) M IIEKTPHICCKYIO TIPO-
BOJMMOCTB PA3JIMIHBIX CPE, HCIONIB3Yys (PU3NUECKUE BEIUIUHBL: SJICKTPUIECKUH 3apsi, HIEKTPUIECKOE TO0JIe, HATIPSHKEH-
HOCTB TI0JIS1, TOTEHIIHAN, Pa3HOCTh IOTSHIIMAIOB, CHJIa TOKA, JICKTPUIECKOe HANPSHKCHHE, DIICKTPUIECKOE COIPOTHUBICHHE,
O/1C, paboTa TOKa; MPH ONMUCAHHUU MPABHIHLHO TPAKTOBATH (PU3UUCCKUI CMBICI HCIIOIb3yEMbIX BETMYHH, HX 0003HAYCHUS
U CIUHUIIBL, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIIMC TAHHYIO (DU3UUCCKYIO BEITHUUHY C JPYTUMHU BETHYNHAMU;

— aHATU3UPOBATh (YU3UUYCCKUEC MPOIICCCHI U SBJICHUS, UCIONB3Ys (PU3MICCKHE 3aKOHBI U TIPUHIIUIIBL: 3aKOH BCEMUPHOTO TSATO-
tenus, I, II u Il 3axonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPIHH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIIMIT
CYNEPIO3UIUU CUJI, IPUHLUIT PAaBHOMNPABUS MHEPLUHUATIBHBIX CUCTEM OTCUETA; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPO-
€HHs BEIIEeCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KHMHETHYSCKOW YHEPTUHU TEIUIOBOTO IBIDKECHUS MOJEKYN ¢ abCOIOTHOH
TEeMIepaTypoil, EPBEIi 3aKOH TSPMOJMHAMUKH; 3aKOH COXPaHEHHS AJICKTPHUYECKOTO 3apsna, 3akoH Kymona, 3akon Owma,
3aKOHBI TIOCIIEJIOBATEIIFHOTO W MAapaUIeIhbHOTO COSAWHEHHS MPOBOTHHUKOB, 3aK0H J[Ixoyns—IJIeHIa; mpu 3TOM pasimdaTh
CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €0 MAaTEMaTHICCKOE BRIPAKCHHE M YCIOBHA (TPAHUIIBI, 00JIACTH) IPHMEHUMOCTH,

— OOBSICHATh OCHOBHBIC MPHUHIUMEBI NEHCTBUS MAIIHWH, MPHOOPOB M TEXHUICCKUX YCTPOUCTB; Pa3lnvaTh YCIOBHS UX 0e3-
OTIACHOTO UCTIOJIb30BaHMS B TTOBCEIHEBHON KI3HH;

— BbINOJIHATH OKCOEPUMEHTHI 1O UCCJICIOBAHUIO q)HSH‘IeCKI/IX SIBIIEHUH U TIPONICCCOB C UCIIOJIBb30BAHUEM MPAMBIX U KOCBCHHBIX
U3MEPCHUIL: TIPU 3TOM (hOpMYIIHPOBATh MPOOIEMy/3a1ady M THIIOTE3y YISOHOT0 3KCIIEPHUMEHTa; COOMPATh YCTAHOBKY M3 MPE/-
JIO)KEHHOTO 000PYIOBaHUS; TPOBOJIUTH ONBIT M (POPMYJIUPOBATH BBIBOJIBI;

— OCYIIECTBJIATH NPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I'~ICCKI/IX BCJIMYHWH; IIPHU 3TOM BLI6I/IpaTL ONTUMAaIbLHBINA CHOCO6 u3Me-
PEHUA U UCIIO0JIB30BaTh U3BECTHLIC METOIbl OLICHKH HOFpeIHHOCTeﬁ HSMGPCHHﬁ;

— HCCJICA0BATh 3aBUCUMOCTH MCKIY ¢)H3I/I‘ICCKHMH BCJIMYMHAMU C HUCIOJIb30BAHUEM IIPAMBIX H3MepeHHﬁ: npu 3TOM KOH-
CTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIBTATHl MOJYYCHHOW 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BHUJAC TaOJUI U
rpauKOB, IETATh BEIBOIBI IT0 pe3ylIbTaTaM HCCIIEIOBAHNUS;

— coOmoaaTh mpaBwia 0€30IacCHOTO TPyAa U MPOBEICHUN HCCICIOBaHUN B paMKax Y4eOHOTO SKCIIEpHMEHTa, YIeOHO-
HCCIICIOBATEILCKON U MPOSKTHON JEATEIBHOCTH C UCTIOIh30BAHUEM H3MEPUTEIHHBIX YCTPOWCTB U 1a00PaTOPHOTO 000py-
JIOBaHUS,

— pemiath pacuéTHBIC 3a1a4U C SIBHO 33JaHHOM (PH3UUECKON MOIEIbIO, UCIIOJB3Ys (PU3UUECKUE 3aKOHBI U MPHUHIUIIBI, HA OC-
HOBE aHaJn3a yCJIOBHS 331a4H BHIOMPATh (DM3MUECKYIO MOJIEIb, BBIICNSATh (pU3NUECKHe BENUYHHBI M (pOpMYyIIbl, HEOOX0aH-
MBI€ JUIs €€ pelleHH s, TPOBOANUTH PACUETHI M OLIEHUBATh PEAILHOCTD MOJYYEHHOTO 3HaYeHUs! (PU3UUECKOI BENNYNHBbI;

— pellaTh Ka4eCTBEHHBIE 3aJla4M: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO LIENIOYKY PACCYKIEHUHI C ONOPOM HAa U3Y-
YCHHBIC 3aKOHBbI, 3aKOHOMEPHOCTU 1 (bl/ISI/I‘IeCKI/Ie SIBJICHUS,

— HCIOJIb30BATh IIPU PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(OPMAIMOHHbBIE TEXHOJIOTHHU ISl TIOMCKA, CTPYKTYpPHPOBa-
HUSI, HHTEPIIPETAIH U MIPEICTABICHUS YICOHOH 1 HayJIHO-TIOMYIIPHOHM HH(DOpMAIHH, TOTYICHHOW U3 pa3INYHBIX HCTOY-
HUKOB; KpUTHUYECKHN aHAIM3UPOBATH MMOTydaeMyl0 HH()OPMAIIHIO;

— TPUBOJIUTH NPUMEPHI BKJIaga POCCHIICKUX W 3apyOe)KHBIX YUEHBIX-(QDU3UKOB B Pa3BUTHC HAYKH, OOBSCHEHHE TPOIECCOB
OKpPY’KaIOIIEeTO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

— WCIOJIb30BaTh TCOPETUYECKHE 3HAHMA MO (U3UKE B IMOBCEIHEBHOMW JKU3HU JUIsl oOecriedeHusi Oe30MacHOCTH TpU o0parie-
HUM C MPUOOpPaMH M TEXHHYECKUMH yCTPOHCTBAMU, JJIsi COXPAHEHUS 3JI0OPOBBS M COONIOJICHUS HOPM 3KOJOTHYECKOTO I10-
BEJICHUS B OKPY’Kalolleil cpene;

— paboTaTh B TPYIIIE C BBHIIOJHEHHEM PAa3IMYHBIX COIMAIBHBIX POJIeH, MIIaHNPOBATh pabOTy TPYMIIBI, PAIlMOHATIBHO pac-
npeaciiaTb O6${33.HHOCTI/I U TUIAaHUPOBATH JACATCIBHOCTb B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBATHO OLCHHMBATH BKJIATQ
Ka)XIOT'0 U3 YIaCTHHUKOB TPYIIIEI B PEIICHHE pacCMaTPHUBaeMON MPOOIEMBI.

11 knace
B mporecce n3ydenus kypca pusuku 6a30Boro ypoBHs B 11 kiiacce y4eHUK HAYIHTCS:

— JIEMOHCTPHUPOBATh Ha MPUMEpaxX Poib U MECTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHOI HAYYHOW KapTHUHBI MHUPA, B Pa3BH-
THU COBPEMCHHOW TEXHHUKH M TEXHOJOTHIA, B TIPAKTUYCCKON JEATEIFHOCTH JIFOJICH, IIEIOCTHOCTh U SIMHCTBO (PH3UUCCKOM
KapTHHBI MUPA;

— YYHTHIBATh TPAHUIIBI IPUMEHEHNS N3YUEHHBIX (PH3MUECKUX MOJENE: TOUSUHBIN AIeKTPUIECKUH 3apsl, JIyd CBETa, TOUeU-
HBIA UCTOYHHUK CBE€TA, AJICPHAA MOACJIb aTOMA, HYKJIIOHHAasd MOJI€JIb aTOMHOTO sApa Mpu pEeIICHUN q)HSI/IquKI/IX 3aaa4,

— pacro3HaBaTh GU3NIECKUE SIBICHUS (IIPOIECCH) U OOBIACHATh MX Ha OCHOBE 3aKOHOB AJICKTPOJIMHAMUKH M KBAaHTOBOH (hu-
3WKH: B3aMMOJCHCTBHE MarHUTOB, IEKTPOMAarHUTHAS WHAYKIWS, NEHCTBHE MarHUTHOTO IIOJISI HA TMPOBOJHHUK C TOKOM U
JOBIDKYIIUICS 3apsi, IeKTPOMarHUTHBIC KOJIeOaHMs M BOJHBL, IPSIMONIMHEHHOE pacIpOCTpaHEHHE CBETa, OTPaKEHHUE, Ipe-
JoMITeHre, nHTepdepeHIus, TudpaKus | MOJSIpU3aIUsI CBeTa, TUCIepCcHus cBeTa; GoTodekTpuiaeckuil 3¢ dext (hotord-
(eKT), CBETOBOEC JaBJICHUE, BOSHUKHOBEHUE JIMHEWYATOrO CIICKTPa aTOMa BOJOPOJA, ECTECTBCHHAS W MCKYCCTBCHHAS pa-
JTUOAKTUBHOCTB;

— OIHUCHIBATh W3YUYCHHBIC CBOWCTBA BEIICCTBA (IJICKTPUYECKHE, MATHUTHBIC, ONTHYCCKUEC W HJICKTPOMATHHUTHBIC SBICHHUS
(Tporiecchl), UCTIONB3Ys (HPU3NICCKUE BETHYMHEL: JICKTPUICSCKUAN 3apsil, CHIIa TOKA, SJCKTPUICCKOE HAMIPSHKCHHE, IIEKTPH-
YEeCKOEe CONPOTHUBIICHUE, Pa3HOCTh moTeHImanos, DJ]C, paboTa Toka, MHAYKIUS MArHUTHOTO IOJs, CHia AMIepa, Cuiia
Jlopennia, ”HAYKTUBHOCTD KaTYIIKH, YHEPTHS SJIEKTPUIECKOTO M MAarHUTHOTO TIOJICH, IEPHUOJT U YacTOTa KoyleOaHui B KO-



nebaTeIbHOM KOHTYpE, 3apsi/i U CHiIa TOKa B IIPOLiEcCce TApPMOHUUYECKHX JJIEKTPOMArHUTHBIX KojiebaHuii, (hokycHoe paccro-
SIHUE ¥ ONTHYECKasl CHJIa JIMH3BI; IPU ONMCAHUM IPABUIBHO TPAKTOBATH (PU3UUECKUH CMBICI MCIOJIB3YEMBIX BEIUUUH, UX
0003HaYEHHS ¥ €AMHUILIBL; YKA3bIBAaTh (DOPMYJIBI, CBS3BIBAIOLINE JAaHHYIO (PU3HUYECKYIO BEJIMYHMHY C APYTMMH BEIUYHHAMU;
— ONKCHIBaTh M3Y4YCHHBbIE KBAHTOBBIC SIBJICHHS W IPOIECCHI, UCIOJB3Ys (PU3NYECKHE BEIUYMHBI: CKOPOCTH AJIEKTpOMar-
HUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTHs U UMITYJIbCc (POTOHA, TIEPUOJ TTOJIypaciaia, SHEPTHs CBSI3U aTOM-
HBIX sAep; IPH ONMUCAHUU IPABUIBHO TPAKTOBATh (PU3NIECKUHA CMBICIT HCIIOJIB3YEMBIX BEINYNH, UX 0003HAUYCHHS U €1~
HHIBI; YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE NaHHYIO (U3MUSCKYIO BEJIMYMHY C APYTMMH BEIMYMHAMH, BEIYUCIIATEH 3HA-
4yeHue GU3MIECKOH BEIIMUUHEL;

— aHaIU3MPOBATh (PU3HUECKHE MIPOLECCH] U ABJICHUS, UCHONB3Ys (HU3HMIECKHE 3aKOHBI U NPUHLMIIBL: 3aKOH JJICKTPOMAarHHT-
HOI MHIYKIMH, 3aKOH NPSIMOJIMHEHHOTO PACIIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHUS CBETa, 3aKOHBI IIPEITOMIICHHS CBETA;
ypaBHeHHe DWHMmTeHHa 11 HoTodPdeKTa, 3aKOH COXpaHEHHUS YHEPTHH, 3aKOH COXPAaHCHHS HMITYJIbCa, 3aKOH COXpaHe-
HUSI QJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHs MacCOBOT'O YHMCIIa, MOCTYJIaThl bopa, 3aKOH pajinoakTUBHOTO pacnasna;
IIPY 3TOM pas3In4aTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHHE M YCIOBHSA (IpaHHIbI, 00Ja-
CTH) IPUMEHUMOCTH;

— OIIPEACIATh HAIPABJICHNUC BEKTOPA MHAYKIIUU MAariHuTHOT'O OJIsI MPOBOJHMKA C TOKOM, CHUJIbI AMnepa " CUJIbI HopeHua;
— CTPOUTH U ONUCHIBATH H306pa>1<eHHe, C031aBacMOC IJIOCKUM 3€PKaJIOM, TOHKOM J'IHH?;Oﬁ;

— BBINOJHATH SKCIEPUMEHTHI 110 MCCIEIOBAHUIO (DM3UIECKUX SIBICHUH U MPOIECCOB C MCIOIb30BAHUEM MPSIMBIX M KOCBEH-
HBIX MU3MEPEHHI: TIPH 3TOM (OPMYIHPOBATh MPoOIEMy/3aady U TUIOTE3Y YIeOHOTO SKCIIEPUMEHTa; COOUpPaTh YCTAHOBKY
13 TPEUIOKEHHOT0 000pYyI0OBaHNS; POBOJNUTE OMBIT U (HOPMYJIUPOBATH BEIBOIBI;

— OCYIICCTBJIATH HPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘I€§CKI/IX BCJIMYHH; IIPHU 3TOM BLI6I/IpaTL ONTUMAJIBHBIN CITOCO0 HU3Me-

PEHUS U KCIOJIb30BaTh M3BECTHBIC METO/IbI OLICHKH MMOTPEIIHOCTEH H3MEPEHHI;

— HCCIIEIOBATh 3aBHCUMOCTH (DM3MYECKUX BEIMYUH C HCIOJH30BAHHEM MPSMBIX HU3MEPEHUil: MPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCUPOBATH PE3yNbTAaThl MOJTYUYEHHOW 3aBUCHUMOCTH (M3MUYECKHX BEIWYMH B BHIE TaOmui u rpadukos, jae-
JIaTh BBIBOJBI IO PE3YyJibTaTaM HUCCIICIOBAHUA,

— co0mtoaaTh npaBuiia 6e30MacHOro TpyAa MpH MPOBEISHUH MCCIeI0BaHUH B paMKax yuyeOHOTO IKCIEpUMEHTa, yueOHO -
HCCJICIOBATEIbCKON U MPOEKTHOW NEATEIBPHOCTH C HCIOJH30BAHMEM H3MEPHUTEIBHBIX YCTPOWCTB M J1aOOpaTOpHOro
000pyAOBaHUS;

— pemiath pacyTHBIC 3a/1a4U C SIBHO 33JaHHOM (PM3MUYCCKON MOEIBIO, HCIOB3Ys (PU3NUCCKUC 3aKOHBI U MIPUHIIUIIBI; HA OC-
HOBE aHaJn3a yCJIOBHS 3a7a4H BEIOMPATh (HH3UUECKYIO MOJIEIb, BBIICIATH (PU3NUECKHE BENUYHUHBI H (POPMYIIbI, HEOOXOHU-
MbI€ [UTs1 €€ pelIeHHUs, TPOBOAUTH PACUETHI U OL[CHUBATH PEAbHOCTD MOMYYSHHOT0 3HAYCHHS (PH3UIECKOM BETUYUHEI,

— pelIaTh Ka4€CTBCHHBIC 3a/la4U: BBICTPAUBATDH JIOTUYCCKHU HEMNPOTHBOPCYHMBYHO LCHOYKY paCCY)K,Z[eHI/Iﬁ C OHOpOﬁ Ha U3y-

YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKHE SIBIICHUS;

— WCIOJIB30BATh IIPU PEIICHNH y4eOHBIX 3a/1ad COBpeMEHHbIe HH()OPMALMOHHBIE TEXHOJIOTHH ISl TTIONCKA, CTPYKTYPHUpPOBa-
HUS, HHTEPIIPETAIH U MIPEACTABICHNUS YUeOHOI 1 HaydHO-TIOMyJIpHON HH(OpMAIH, TOTYyISeHHON U3 pa3INYHBIX UCTOY-
HHUKOB; KPUTHYECKH aHAITU3UPOBATh NOJTyYyaeMyto HH(opManuio;

— OOBSICHATH NPUHLMUIBI JEHCTBUS MAIMH, MTPUOOPOB U TEXHUYECKHX YCTPOICTB; pa3iiMuaTh yCJIOBHS UX O€30MacHOrO Hc-

II0JIb30BAaHHUS B HOBCC}IHCBHOﬁ JKHU3HU,

— TPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HayKH, B OOBSCHEHHE NPOIECCOB

OKpY>KaroLIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

— HCIOJIb30BaTh TCOPETUUCCKUEC 3HAHUA IO (I)I/ISI/IKe B HOBC€Z[HGBHOI71 KHU3HU T obecrnieueHuss OE30MACHOCTU npu 06paLue-

HUH C MPHOOpaMH M TEXHHYECKUMH yCTPOHCTBaMU, JJISi COXPAHEHHSI 3JI0OPOBbS M COONIOJICHHUS HOPM 3KOJIOTMIECKOTO IT0-
BEJICHUS B OKpYXKAroIIel cpere;

— paboTaTh B IpyNIIE C BBIOJHEHUEM PA3INYHBIX COLMAIBHBIX POJIeH, INIaHUPOBaTh PabOTy IPyYIIIEL, PALMOHAIBHO pactpere-

JSITh O00SI3aHHOCTH M TUIAHMPOBATh JIEATEIHHOCT B HECTAHAAPTHBIX CHTYalMsX, aleKBaTHO OIIEHMBATH BKJIAJI KAXKIOTO W3
YYaCTHUKOB I'PYNITEI B PEILICHHE PaccMaTpUBaeMoil NpOOJIeMBI.

COJIEP)KAHUE YUYEBHOTI' O ITPEJIMETA «®U3UKA» (FA30BBIIl YPOBEHbD)

10 xaacc

PA3JIEJI 1. DU3NKA N1 METO/Ibl HAYYHOI'O ITO3HAHUA

®duznka — Hayka o pupojie. HaydaHple METOIbI IO3HAHUS OKPYXKAIOMIeTo Mupa. Poib SKCIiepuMeHTa B TEOPUH B MPOIIecce

TIO3HAHMS IPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MOHCHHpOBaHI/Ie q)HBI/I‘ICCKI/IX SIBIICHUH U IpoHeccoB. Hay‘lHBIG runore3bl. u3ndeckue 3aKOHBI U TCOPUHU. rpaHI/IHLI npu-

MCHHUMOCTHU (1)I/I3I/ILICCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBETCTBUA.

Pounb u MecTo Gpu3uku B popMUpOBAHHH COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B IPAKTUICCKOHN IEATETLHOCTH JIFOICH.
JHemoncmpayuu
1. AHaNOTOBBIC U ITUPPOBBIC U3IMEPUTEIHHBIC MTPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe JABHXKCHUC. OTHOCUTEILHOCTh MEXaHUYECKOTO JBHIXKCHUA. Cucrema oTcuéTa. TpaeKTOpI/IH.
HepeMemeHHe, CKOpPOCThH (CpeI[HSIH CKOPOCTb, MTHOBCHHAA CKOpOCTB) 1 YCKOPCHHC MaTepPIaJ'IBHOﬁ TOYKHU, UX MPOCKIUU Ha OCU

CHUCTCMbI KOOpAWHAT. CrnoxxeHnue HepeMeIHCHI/Iﬁ " CJIOXKCHHC CKOpOCTeﬁ.

PaBHOMepHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIDKEHHUE. [ padiky 3aBUCMMOCTH KOOPIAMHAT, CKOPOCTH, YCKOPEHHS,

IIyTU U ICPEMCIICHUA MaTCpHaHLHOﬁ TOYKH OT BpEMCHU.

CBoOonHOe majeHue. Y CKOpeHne CBOOOIHOTO TIaJICHHUS.



KpuBonuneitnoe nBmxenue. J[BmkeHne MaTepHalbHON TOUYKH 110 OKPYXKHOCTH C MOCTOSHHOHW 110 MOAYJIIO CKOPOCTBIO. ¥YT-
JIOBasi CKOPOCTb, JINHEHHast ckopocTk. [lepuox u yacrorta obpaiuenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

Texnuueckue ycmpoticmea u HpaKmuyeckoe npumerenue. CIUAOMETpP, ABKEHUE CHApPSJIOB, LIEMTHbIE U peMEHHbIE Nepeaa-
YH.

Hemoncmpayuu

1. Moznens cucteMsl OTCUETa, MIUTIOCTPANNS KHHEMAaTHIECKAX XapaKTEPUCTHK JABI)KCHHUS.

2. [IpeobOpa3oBaHme OBIKEHHA C HCIIOIB30BAHUEM IIPOCTHIX MEXaHI3MOB.

3. [TaneHue Tea B BO3AYXE U B PA3pEKEHHOM IIPOCTPAHCTBE.

4. HabmromeHue IBIKEHUS TeJa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY W TOPU30HTAIBHO.

5. I3mepenwne ycKOpeHUs: CBOOOTHOTO TaICHUSI.

6. HampaByieHre CKOpOCTH NPH JBIKEHUH 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomui

1. V3yueHne HEpaBHOMEPHOTO JBHIKECHUSI C LIENIBIO OIPE/IEICHUS MTHOBEHHOW CKOPOCTH.

2. MccnenoBanne COOTHOIICHHSI MEXKAY ITyTSMH, ITPOHJCHHBIMH TEJIOM 3a MOCIIEI0BATEIbHbBIE PABHbIE IPOMEXYTKH BpeMe-

HU [IPY PaBHOYCKOPEHHOM JBHXKEHUH C Ha4aJIbHON CKOPOCTHIO, PABHOH HYJIIO.

3. V3yueHue NBMKEHHMS IIapUKa B BSI3KOH )KUAKOCTH.

4. Vzyuenne OBIKEHUS Tena, OPOIIEeHHOT0 TOPU30HTAIBHO.
Tema 2. Jlunamuka

IIpunnun otHocutenbHOCTH ["anunes. IlepBelil 3akoH HetoToHa. IHEpLIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoii 3akon HeroToHa 17151 MaTepuanbHoi Touku. Tpetuii 3akoH Heto-
TOHA IJid MaTCpUaJIbHbIX TOUCK.

3akoH BceMupHoro TsroreHus. Cuna tspkectu. [lepBast kocMudeckast CKOPOCTb.

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

Tpenue. Bunsl TpeHus (mokosi, ckonbxeHus, kadeHus). Cuna tperus. Cyxoe TpeHue. Cuia TpeHHs CKOJIBXEHHA U Cuia
Tpenus nokost. Koadduiument tpenus. Cuia CONpOTUBIICHUS IIPH ABMKEHUH Tela B )KUAKOCTH HJIH Ta3e.

[NocTynarensHoe 1 BpamaTelbHOE IBIKEHNE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT chITbl OTHOCUTENIFHO OCH BparieHus. [linedo cunel. YcnoBus paBHOBeCHS TBEPIOTO Tema.

Texnuueckue ycmpoiicmsea u npaxmuyeckoe npumenenue: OAMHUITHIKH, IBIPKCHHE HCKYCCTBEHHBIX CITyTHHUKOB.

JHemoncmpayuu
. SIBNeHMEe MHEPINH.
. CpaBHEeHHE Macc B3aMMOJICHCTBYIONINX TEI.
. Bropoii 3axon Herorona.
. I3mepenue cui.
. CnoxeHue cui.
. 3aBUCHMOCTb CHJIBI YIIPYT'OCTH OT Jeopmanuu.
. HeBecomocts. Bec Tena npu yckopeHHOM NOAbEME U MaJCHUH.
. CpaBHEHHUE CUJI TPEHUS TTOKOS1, KAUEHHS U CKOJILKEHHUSI.
. YcioBus paBHOBecHs TBEPIOTO Tesa. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut

1. 3yuenue nBrxeHHs Opycka Mo HAKJIOHHOM IIOCKOCTH.

2. HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIONINX B MPY)KUHE ¥ PE3NHOBOM 00paslie, OT uX jAehopMaryy.

3. HccnenoBanue ycinoBui paBHOBECHS TBEPIOTO Tela, MMEIOIIET0 OCh BPAICHHUSI.
Tema 3. 3aKkoHBI cOXpaHeHHUs] B MeXaHMKe

HMiynsc MaTepuaabHOM TOYKH (Tesla), CHCTEMBI MaTepHaIbHBIX TOUEK. VIMITyIbC CHIIBI M M3MEHEHHE UMITylIbca Tena. 3a-
KOH COXpaHCHUA UMITYJIbCA. PeaktuBHOC JABHXXCHUC.

Pabora criapl. MOIITHOCTH CHITBL.

Kunernueckast sHeprus MarepuaibHOi Toukd. Teopema 00 M3MEHEHNH KHHETHYECKOI SHEPTHH.

[Norennmanbhas >Heprus. [loreHnnanbHas 3HEPryus yrnpyro neGopMHUpPOBaHHONW NpYXHUHBL. IloTeHIMaNbHas SHEprus Tesa
BOJIM3H TOBEPXHOCTH 3EMIIH.

[ToreHnmanbHbIe ¥ HE MOTEHIMAIBHBIE CHIIbI. CBsA3b pabOTHI HE MOTEHIMAIBHBIX CHII C U3MEHEHHEM MEXaHWYECKOH dHep-
TMU CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYEeCKON SHEPTHH.

Yupyrue u Heynpyrue CToJIKHOBEHUSI.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: BOIOMET, KONEP, NPYKUHHBIM MHCTONET, ABUKEHUE PAKET.

Hemoncmpayuu

1. 3aK0H coXpaHEHHs UMITYJIbCA.

2. PeakTHBHOE JBM)KEHHE.

3. Ilepexon MOTEHIMAIBHON SHEPTUH B KHHETHIECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomut

1. V3yueHne abCOIOTHO HEYNPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MAsTHUKOB.

2. UccnenoBanue cBsi3n pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOW SHEPTUH Tejla Ha NMPHUMEpE PacTsHKEHUs] PE3HHOBOTO

KTyTa.

PA3EJI 3. MOJIEKVYJISIPHAS ®U3NKA U TEPMOJUHAMUKA
Tema 1. OCHOBBI M0JIEKY/ISIPHO-KUHETUYECKOH TEOpUH

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH M UX ONBITHOE 00ocHOBaHHE. bpoyHoBckoe nBmkeHue. Auc-
¢y3us. Xapaktep ABWKEHHUS M B3aMMOJICHCTBHS YacTHI[ BellecTBa. MOJENH CTPOEHUsS ra3oB, )KUAKOCTEH W TBEPABIX TeNl U
00BsICHEHHE CBOWCTB BEIleCTBA HA OCHOBE ATHX Mojeneil. Macca u pa3mepsl Mosekyn. KommuectBo Bemecrsa. [locTosiHHas
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ABorazpo.

Tennosoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana temneparyp Llenscust.

Monenp uneanpHoro rasza. OCHOBHOE YPaBHEHHE MOJICKYJSIPHO-KMHETHYECKOW TEOPHH HJEabHOTO ra3a. AOCooTHas
TeMIepaTypa Kak Mepa cpefHell KHHEeTHYeCKOl SHepruM TeIUIOBOTO JIBMXKEHUs dacTHll rasa. lllkana temnepatryp KenbsuHa.
I'a3oBble 3akoHbI. YpaBHeHue MenneneeBa—Kuaneiipona. 3akon JlansTona. M3omnporieccs! B HealbHOM rase ¢ NOCTOSIHHBIM
KOJIMYECTBOM BemiecTBa. I'paduueckoe mpeAcTaBIeHNE N30TPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npumenenue: TepMoMeTp, bapoMeTp.

JHemoncmpayuu

1. OmbITHI, JOKA3BIBAIOIINE AUCKPETHOE CTPOCHHE BEMIECTBA, (hoTOrpaduu MOJIEKyJl OPraHNIECKUX COCIHHEHHUH.

2. OnprTe 10 UG GY3UH KUIKOCTEH U Ta30B.

3. Moznens OpOyHOBCKOTO IBHKCHHSI.

4. Monens onsita IlItepHa.

5. OmnbITHI, JOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOAEHCTBUS.

6. Monens, WITIOCTPUPYIOLIAs NPUPOTY JaBJICHHS ra3a Ha CTEHKU COCYa.

7. OnbITH, WTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HI€AJIBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot

1. Onpenenenne Macchl BO3ayXa B KIIACCHON KOMHAaTe HA OCHOBE M3MEPECHUI 00bEMAa KOMHATHI, JABICHHUS U TEMIIEPATYPEI

BO31yXa B HEMl.

2. HccrnenoBanue 3aBUCHMOCTH MEXIy ITapaMeTpaMu COCTOSIHUSI Pa3peKEHHOT0 rasa.
Tema 2. OCHOBBI TEPMOAUHAMMKH

TepmoanHamuueckas cucteMa. BHyTpeHHsIsl SHEPrusl TEpMOJMHAMHYECKOW CHCTEMBI M CIOCO0bl e€ m3MeHneHus. Komude-
CTBO TEIUIOTHI U paboTa. BHYTpeHHss 3HEprus OJHOATOMHOIO HJEalbHOI0 ra3a. Buabl Temlonepenadu: TEIIONPOBOIHOCTb,
KOHBEKIIHS, U3JTydeHue. Y ienbHas TeII0EMKOCTh BellecTBa. KomruecTBo TEeIIOTH pH TeIUIoNepeiaye.

[Tonsitue 06 agmabatHoM mpouecce. [lepBbiii 3akoH TepMoauHAMHKH. [IpuMeHeHHEe MepBOro 3aKOHA TEPMOIMHAMUKHU K
n3omnpoueccam. ['paduueckast nHTEpHIpeTaLUs pabOTHI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTHMOCTh MPOLECCOB B MPUPOIE.

Tennossle MamuHbl. [IprHINATB AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanust sHepruu B TemnoBbix MamuHax. KI1J] Temn-
noBoit MammHEL Lk Kapro u ero KI1/I. Dxonormyeckue mpodIeMbl TeIUI0OIHEPTETHKH.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue. IBUraTelIb BHYTPEHHETO CrOpaHus, OBITOBOM XOJOAMIbHHUK, KOH-
JULHOHED.

JHemoncmpayuu

1. VI3MeHeHue BHYTpEHHEH HEPrUM Tena MMPH COBEPIIEHUH PaOdOThI: BBUIET MPOOKH M3 OYTBUIKM IOJ IEUCTBUEM CHKATOTO

BO3/yXa, HarpeBaHue 3Gupa B JaTYHHOH TpyOKe IMyTéM TpeHHS (BHICOAEMOHCTPAIIHs).

2. VI3MeHeHne BHyTpEeHHEH 3Heprun (TeMIlepaTypsl) Tea Ipu Teruionepeaye.

3. OnbIT 110 aAabaTHOMY PACIIMPEHHUIO BO3TyXa (OMBIT C BO3IYLIHBIM OTHUBOM).

4. Mojenu mapoBoi TypOWHBI, IBUTATEN BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO JIBUTATENs.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

1. U3mepeHue yaenbHO# TenI0EMKOCTH.

Tema 3. ArperaTHble cocToOsiHUS BemecTBa. Ma3oBble Mmepexoabl

[TapoobpazoBanne u koHneHcanus. Mcnapenne n kunenne. AGCONIOTHAs M OTHOCHTENbHAs! BIAXXHOCTh Bo3myxa. Hackl-
LIEHHBIN Tap. Y IeJbpHas TeraoTa napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JABJICHHUS.

TBépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB KpucTaioB. JKunkue kpuctamibl. CoBpeMeH-
Hble MaTepuaibl. [aBnenue U KpucTa3alus. Y aenbHas Teriora riasnenus. Cyomumanys.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue ycmpoiicmea u npaxmuieckoe npumeHeHue; TATPOMETP U TICUXPOMETP, KaJIOPHMETP, TEXHOJIOTHUH ITOTyIeHHS
COBpPEMEHHBIX MAaTEepHAJIOB, B TOM YHCJIe HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

Hemoncmpayuu

1. CBoiicTBa HACBILEHHBIX APOB.

2. Kunenuve npu NOHWKEHHOM JaBIICHUH.

3. CiocoOb1 u3MepeHust BIa)KHOCTH.

4. HaGiroieHre HarpeBaHus 1 IJIaBJICHUS KPHCTAJUIMIECKOTO BEIECTRa.

5. JIeMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

1. I3mepeHne OTHOCHTENIFHON BIaXXHOCTH BO3AyXa.

PA3JIEJI 4. DJIEKTPOANMHAMUKA

Tema 1. DirekTpocTaTuka

DnexTpu3anus Ted. DIEeKTpUUecKuil 3apsia. [IBa BUa 3JIeKTpUUecKuX 3apsaoB. [[poBOIHUKH, TUIIEKTPUKU U MOJIYIPOBOI-
HUKH. 3aKOH COXPaHEHUS IJIEKTPUYECKOTO 3apsia.

Bzanmoneticteue 3apsanoB. 3akoH Kynona. TouedHbI IeKTpUIECKUi 3apsa. DIeKTpuieckoe moie. Hanpsok€HHOCTh 3Jek-
TPHYECKOT0 NOJIsL. [IpHHITHIT CyTIepo3uuy eKTPUIEeCKHX mmosiei. JIMHUM HanpsHKEHHOCTH 3JICKTPUIECKOTO TTOJIS.

Pabota cwi anexkTpocraTudeckoro mnois. [Torennuan. PasHoCTh moTeHnManoB. [IpoBOMHUKH M JUDIIEKTPUKH B JIEKTPOCTA-
TUYECKOM IoJie. [Ii3aeKTpuaeckas IpOHUIIaeMOCTb.

OnexkrpoéMkocTs. Konnencarop. O1eKTpo€MKOCTh INIOCKOTO KOHCHCATOpa. DHEPTHS 3apsHKEHHOT0 KOHAEHCATOPA.

Texnuueckue ycmpoticmea u npakmuueckoe npumeHeHue: SIEKTPOCKOI, IIEKTPOMETP, INEKTPOCTaTHIECKas 3aIluTa, 3a-
3eMJICHUE JICKTPONIPHOOPOB, KOHJICHCATOP, KOMMPOBATBHBIH alapaT, CTPYHHBIA IPUHTEP.

JHemoncmpayuu



. YCTpOHCTBO U NPUHIUI JeHCTBUS 3IEKTPOMETPA.
. BzauMopelicTBue Ha2IEKTPU3OBAHHBIX TEI.

. DIEKTPUUECKOE MOJIE 3aPSAKEHHBIX TEL.

. IIpOBOTHUKY B 3EKTPOCTATUYECKOM IIOJIE.

5. DnekTpocTaThyecKas 3aIuTa.

6. JIM3IEKTPUKHY B 3JIEKTPOCTATHIECKOM IIOJIE.

7. 3aBHCUMOCTB 3JIEKTPOEMKOCTH IIOCKOTO KOHJICHCATOpa OT IUIOMIAAN ITACTHH, PACCTOSHUS MEKAY HUMHU U TUAJIEKTPH-

YECKOH MPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHZICHCATOPA.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomoi

1. U3mepeHue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTossHHBIN JTekTpHYecKkuii TOK. TOKH B pa3IH4YHBIX cpegax

OnexTpuuecKuil TOK. Y CIOBHS CyIIECTBOBAaHHS MIEKTpUUecKoro Toka. Mcrounuku Toka. Cuna Toka. IIocTosHHBII TOK.

Hanpsxenue. 3akon OMa Ajs ydacTKa Lemu.

DJeKTpUYecKoe CONPOTHBICHHE. YAETbHOE CONPOTHBIICHHWE BeliecTBa. [lociemoBaTensHoOe, MapamieIbHOE, CMEIIaHHOE
COEIAMHEHHUE MPOBOIHUKOB.

Pabora snexrpuaeckoro Toka. 3akoH xoyns—IJlenna. MOIHOCTD 3IEKTPHYECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTHUBIICHUE HCTOYHHUKA TOKA. 3akoH OMa I TOTHOH (3aMKHYTO#) 3nekTpudeckoit mermu. Kopot-
KO€ 3aMBIKaHHE.

OneKTpoHHas MPOBOANMOCTD TBEPIBIX METAIUIOB. 3aBHCHMOCTh COIIPOTHBIICHHS METAIOB OT TeMmIieparypsl. CBepx-
MIPOBOJIUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHAss W MPHUMECHAas MPOBOJAMMOCTh MOJYMPOBOAHHKOB. CBoiicTBa p—rn-niepexoa. [lomymnpo-
BOJIHUKOBBIC IPHOOPBHI.

DnexTpuuecKuil TOK B paCTBOPAxX M pacIuiaBax JIEKTPOIUTOB. DIEKTPOIUTHIECKAs AUCCOLUAINS. DIEKTPOIH3.

DneKTpUUecKUi TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3paa. Monnus. [1na3ma.

Texnuueckue ycmpoucmea u npaxkmuieckoe npumeHeHue: aMIICPMETpP, BOJIBTMETpP, PEOCTAT, NCTOYHHKH TOKA, 3JIEKTPO-
HarpeBaTeIbHbIe PUOOPHI, HIEKTPOOCBETUTEIBHBIE TPUOOPEI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIH THOA, TEPMHCTOPHI 1
(hOTOPE3UCTOPHI, MTOTYIPOBOAHUKOBBIN IO, TAJIbBAaHHKA.

JHemoncmpayuu

1. HM3mepeHune cuitbl TOKa M HANPSHKEHHS.

2. 3aBHCHMOCTH CONPOTUBIICHUS IMINHIPUYECKUX IMPOBOJHUKOB OT JJIMHBI, TUIOIMIAIN ITONEPEUYHOTO CEUCHUS U MaTe-
puaina.

CMeriaHHOE COeIMHEHHE POBOJHUKOB.

[Tpsimoe nzmepenue DJIC. KopoTkoe 3aMbIkaHuE TajJbBaHUYECKOTO JIEMEHTA M OIleHKa BHYTPEHHETO COMPOTUBIICHHSI.
3aBHCHMOCTH CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIUMOCTH 3IEKTPOIUTOB.

HckpoBoii pa3psi 1 IpOBOAUMOCTD BO3IyXa.

OHOCTOPOHHSIS TPOBOANMOCTD ANOJIA.

y Yyenuueckull IKCnepuMenm, 1aoopamophsle pabomol

1. VI3yueHne cMEemaHHOTO COeIMHEHHS PE3UCTOPOB.

2. M3mepenune DJIC UCTOUHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUSI.

3. HaGmroieHue 3mekTponusa.
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MEXIIPEJMETHBIE CBA3U

Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCS C YUETOM COAEPKATEIBHBIX MEKIPEIMETHBIX
cBsI3el C KypcaMu MaTeMaTHKu, OMOJIOTHH, XUMHH, Teorpadii U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, C6A3AHKBIE C U3YUEHUEM MEMOO0E HAYYHO20 NOZHANUA: SBIIEHNE, HAYYHBIH (aKT, runore-
3a, pusnyueckas BEJINUNHA, 3aKOH, TEOPUs, HAOJIIOAEHNE, SKCIIEPIMEHT, MOICIIMPOBAHKE, MOJIEJIb, N3MEPEHHE.

Mamemamuxa: pelieHNe CUCTEMbl ypaBHEHNH; THHEHHas (QyHKOus, mapadoia, runepbosa, ux rpauku u CBOWCTBA; TPHU-
TOHOMeTpHUYeckrne (GYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPHUYIECKOE TOXKIECTBO; BEKTOPHI U
UX MIPOEKINH Ha OCH KOOPAWHAT, CII0KEHHE BEKTOPOB.

Buonozus: Mexanndeckoe JBIDKEHHE B XKHUBOH mpupose, auddysus, ocMoc, TemIooOMeH KUBBIX OPTraHU3MOB (BHABI Tell-
JIoTIepeady, TEIIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBICHIS B KUBOM MPHUPOJE.

Xumusn: DUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISIpHAs Macca, TEILIOBBIE
CBOMCTBA TBEPABIX TEII, XKUJIKOCTEHHTAa30B, YIEKTPUUECKUE CBOMCTBA METAILIIOB, MEKTPOIUTHUYECKAS JUCCOLUALINS, TabBaHUKA.

Teozpagpus: BnaxxHOCTH BO31lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonozusn: peodpa3oBaHne JBIKCHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE, NOAMIMITHUKH, HCIIOJb-
30BaHUE 3aKOHA COXPAHEHUs UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U T.I1.), ABUTATEb BHYTPEHHETO CrOpaHusl, maposas Typ-
OvHa, OBITOBOI XOJIOMMIIBHHK, KOHAWIIMOHEDP, TEXHOJIOTHH MOJTYYCHHSI COBPEMEHHBIX MaTepHalloB, B TOM YKCIIe HAHOMaTepHa-
JIOB, ¥ HAHOTEXHOJIOTHH, DJICKTPOCTATHUYECKAs 3aINTa, 3a3eMIICHHE DIICKTPOIPHUOOPOB, KCEPOKC, CTPYHHBIH NMPHUHTEp, 3JEK-
TpOHArpeBaTebHbIC IPHOOPHI, IEKTPOOCBETHTENIBHBIE IPUOOPHI, TATbBAHUKA.
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PA3EJI 4. QJIEKTPOANUHAMUKA
Tema 3. MaruuTHoe 110J1e. 3J’leKTp0MaFHI/ITHaﬂ HHAYKIOUA

IlocTrosiHHBIE MarHUThL. B3aumopeiicTBie MOCTOSIHHBIX MarHuToB. MaruutHoe nosne. Bekrop MarautHOM uHaykuuu. 1lpun-
LUI CYNEepHO3ULMU MAarHUTHBIX noseil. JIuauyu MarautHOM uHAyKiuy. KapTuHa muHM MarHUTHOM MHIYKIMU MOJIS TOCTOSH-
HBIX MarHUTOB.

MarsuTtHoe IoJjie MPOBOJHUKA ¢ TOKOM. KapTHHa NUHUM MHAYKIUN MarHUTHOTO MOJS JUIMHHOTO NMPSIMOTO MPOBOAHUKA U
3aMKHYTOT'O KOJBIIEBOTO NIPOBOA-HUKA, KaTYHIKH ¢ TOKOM. OnbIT Opcrena. BzaumoselicTBue NpoBOJHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ MOy U HarpapjeHue. JBIDKeHHE 3apsHKEHHOM YacTHITEI B OTHOPOIHOM MarHUTHOM Tone. PaGota crs Jlo-
peHIa.

SIBnenune snekTpoMarHUTHONH MHIYKIHH. I10TOK BekTopa MarHWTHOH MHAYKIHUA. DJ{C WHAYKOuH. 3aKOH 3JIEKTPOMAarHUT-
HOM nHaykuu Papanes.

Buxpesoe anexrpraeckoe nose. 3/IC nHIyKnuu BIPOBOTHHKE, IBIDKYIIEMCS IOCTYNIATEIbHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

MupyxtuBHOCTS. SIBNeHue camounaykuuu. 3J1C caMOMHAYKIUN.

OHeprust MarHUTHOT'O TOJI KaTyIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

Texnuueckue ycmpoicmea u npakmuueckoe npumereHue: TIOCTOSHHbIE MarHHUTBI, IEKTPOMArHUTHI, 3JIEKTPOJBUTATEINb,
YCKOPUTENH 3JIEMEHTapHBIX YaCTUL, UHAYKIIHOHHAS 11€Yb.

Hemoncmpayuu
. OneIT Dpcrena.

. OTKJIOHEHUE IEKTPOHHOIO Iy4YKa MAarHUTHBIM IIOJIEM.

. JINHUY MHAYKOUH MarHUTHOTO TIOJIS.

. B3auMoeiicTBue 1ByX MPOBOAHUKOB C TOKOM.

. Cuna Amnepa.

. HeuictBue cunsl JIopeH1Ia Ha HOHBI 3JIEKTPOJIMTA.

. SIBneHue 3NMeKTPOMArHUTHOM MHIYKIUH.

. IIpaBuno Jlenua.

. 3aBucumocts DJ]C HHAYKINH OT CKOPOCTH U3MEHEHHSI MarHUTHOTO ITOTOKA.

10. SIBeHNEe CAMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

1. M3yueHre MarHuTHOTO MOJISt KaTYIIKH C TOKOM.

2. UccnenoBanue NeHCTBHA MOCTOSIHHOTO MarHUTA Ha PaMKY C TOKOM.

3. UccnenoBaHue sIBIEHUS 3J€KTPOMAarHUTHON MHIYKIUU.

PA3EJL 5. KOJIEBAHU A 1 BOJIHbBI
Tema 1. MexaHu4ecKHe U 3JIEKTPOMATHUTHBIE KOJIe0aHUs

KonebarensHas cucrema. CBoO60oAHBIE MexaHHUecKue Kojebanus. ["apmonndeckue konebanus. [lepuon, gactora, aMIUIUTY-
na ¥ (aza xonedanuid. [Tpy>KuHHBINA MasTHUK. MaremMaTHueckuii MasiTHUK. YpaBHEHHE TapMOHMUYECKHX Koyiebanuid. [Ipespa-
IIEHNE HEPTHU NTPHU TAPMOHUYECKHUX KOJICOAHUSAX.

KonebaTenbHblit kKoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMS B MJICAJIBHOM KOJIe0OATeNbHOM KOHTYpe. AHAaJoTus
MEXIY MEXaHHYECKHMH 1 3JIEKTPOMAarHUTHBIMH KosieOanusamu. @opmyna Tomcona. 3akoH coXpaHEHHUs! SHEPTUH B HACATEHOM
KoJieOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromyx KoseOaHUAX. BeIHYX/IeHHbIE MeXxaHHYeckne Kosiebanus. Pezonanc. BriHyxaeHHbIE dIiek-
TPOMAarHUTHBIE KOJIEOaHMUS.

ITepemennsrii Tok. CHHYCOMIAIBHBIA MMEPEMEHHBIH TOK. MOITHOCTh MEPEMEHHOTO TOKa. AMIUIHTYIHOE M IACHCTBYIOIIEe
3HAYCHUE CHUJIBI TOKA M HANIPSHKEHUSL.

Tpanchopmarop. [IponsBoactBo, nepenadya u NOTpeOICHUE dEKTPUUESCKON dHEPTUU. DKOJIOTHUECKHE PUCKU MPHU MPOU3-
BOJICTBE 3JIEKTpoIHeprun. KyapTypa HCrons30BaHus IEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHuyeckue ycmpoticmea u npakmuyeckoe npumeHeHue: dICKTPUUECKUA 3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, JIMHUU
aJeKTponepeay.

Jemoncmpayuu

1. HccnenoBanne napamMeTpoB KoseOaTeIbHOW CUCTEMBI (ITPY>KUHHBIA MM MaTeMaTHYECKUH MasiTHUK).

2. HaGnroeHue 3aTyXaromux KoxeOaHui.

3. UccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUI.

4. HabmroeHue pe3oHaHca.

5. CBOOOTHBIC DIIEKTPOMArHUTHBIC KOJIeOaHusI.
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. OcrmmorpamMmsl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHH ) JJIsT DJICKTPOMArHUTHBIX KOJICOaHHH.
. Pezonanc npu nocneaoBaTeNbHOM COSIMHEHUH PE3UCTOpa, KaTyIIKA WHIYKTUBHOCTH U KOHJIEHCATOPa.
. Monenb TMHUU 3JIeKTpOoTepe1ayu.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomut
1. HccrenoBanue 3aBUCHMOCTH ITEPUOJIA MAITBIX KOJIeOAaHUH Tpy3a Ha HUTH OT JJIMHBI HUTH U Macchl TPpy3a.
2. I/ICCJ'IGL[OBaHI/Ie NEPEMCHHOI'0 TOKa B IICIIN U3 NOCJICAOBATCIBHO COGI{I/IHéHHHX KOHACHCATOpa, KaTYIIKHU U pE3UCTOpPA.
Tema 2. Mexann4yeckue H 3J1IeKTPOMATHUTHBIE BOJIHBI
Mexanundeckue BOJIHBI, YCJIOBUA PaCIIpOCTPAHCHUA. Hepno,u. CKOpOCTL pacnopoCTpaHCHUsA U JJIMHA BOJIHBI. HOHepe‘IHLIC u
TIPOAOIbHBIE BOJHBL MHTepdepeHnms u qudpakiius MeXaHMIeCKUX BOJTH.



3Byk. Ckopocth 3ByKa. [ poMKOCTB 3ByKa. Bricora Tona. TemOp 3ByKa.

DJIeKTPOMAarHUTHBIC BOJIHBL. YCJIOBHS M3JIy4CHHUS JJISKTPOMAarHUTHBIX BOJIH. B3ammHuas opuentanus BekTopoB E, B, v B
JIEKTPOMAarHUTHON BoJjiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTPa)KCHHE, NPEJIOMIICHHE, NOJsIpu3anus, Judpakuus, vH-
teppepernns. CKOpOCTb MIEKTPOMArHUTHBIX BOJIH.

[Tkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHUe /IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIUOE! pagroCBs3H U TeNeBUACHNU. Pagromokamms.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAIOIICH Cpebl.

Texnuueckue ycmpoticmea u HpaKmuyeckoe npumeHenue. My3bIKaJIbHbIC WHCTPYMEHTHI, yIbTPa3ByKOBas JIUAarHOCTHKA B
TEeXHUKE ¥ MEIWINHE, pajap, paAHONPHUEMHNK, TEJICBU30D, aHTeHHa, TenedoH, CBYU-meus.

JHemoncmpayuu
O06pa3oBaHNE U PACTIPOCTPAHECHHUE ITOTIEPEIHBIX U IPOIOIHHBIX BOJH.

Koneo6umromieecs Teno kak HICTOYHUK 3BYKa.

HaGmonenre oTpaskeHus ¥ NpeIOMIICHUS] MEXaHIYECKHX BOJIH.

HaGmonenue unrepdepeHunn 1 qudpakini MeXaHH4eCKUX BOJH.

. 3ByKOBOM pe30HaHC.

HaGumoenue cBsi3u TpPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUTUTYIOW M 4aCTOTOH KoJieOaHuIA.

HccnenoBanue CBOMCTB 371€KTPOMATHUTHBIX BOJIH: OTPAXCHHUE, TIPEJIOMIICHIE, TTOSPH3aus, AUGPaKIIUs, HHTEpPEPCHII.
Tema 3. OnTuka

T'eomerpuueckas ontuka. IIpsaMonnHeiHOe pacpoCTpaHEeHUeE CBETa B OJHOPOAHOM cpeae. JIyy cBeTa. ToueuHbI HCTOYHUK
CBeTa.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B IIIOCKOM 3epKale.

IIpenomnenue cBera. 3aKOHBI NPETOMIICHUS cBeTa. AGCOIIOTHBIM MOKa3aTens npenoMieHus. [looHoe BHyTpeHHEee oTpaxe-
Hue. [IpenenbHblil yroi NoJMHOrO BHYTPEHHETO OTPAKEHUS.

Jucnepcus cBera. CnoxHsblid cocTa Oenoro cera. Lser.

CoGwuparoniue 1 paccenBarolnue JuH3bl. ToHkas nH3a. DOKYCHOE PacCTOSIHUE U ONTHYECKas CUila TOHKO# JuH3bL. [locTpo-
eHre N300paKeHUH B COOMPATOIINX M pacCeMBAIOMINX THH3aX. DopMyria TOHKOH JHH3EL. YBeNHICHUE, JaBaeMOe JIMH30H.

[Ipenmensr MPUMEHIMOCTH T€OMETPHYECKON OTITHKH.

Bonrosas onrruka. MaTtephepenmus ceeta. KorepeHTHbIC HCTOUYHNKH. Y CIIOBHS HAOMFOICHHUS MAKCUMYMOB H MUHAMYMOB B HHTEP-
(hepeHIIMOHHOM KapTHHE OT JBYX CHH(A3HBIX KOTePEHTHBIX MICTOYHUKOB.

Hdudpakius ceeta. JudpakunonHas peméTka. Y cIoBHE HAOIOJCHHS TITABHBIX MAKCHMYMOB TIPH TaJCHHA MOHOXPOMATH-
YEeCKOTO CBeTa Ha AH(DPAKIIMOHHYIO PEIIETKY.

Ilongpuzanus ceera.

Texnuueckue ycmpoticmea u npakmuyeckoe npuMeHenue: O4KH, Jyna, (oroanmnapar, MpOSKUHOHHBI anmnapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAsI ONITHKA, TU(PPAKLIUOHHAS PEIIETKA, TTOJSIPOU L.

Hemoncmpayuu
[IpsimonmHEHOE pacpoCTpaHEeHHE, OTpakeHNE U IpesloMiieHne cBeTa. OnTudeckne MpruoopsI.

ITonHOE BHYyTpeHHEE OTpakeHHEe. Moieb CBETOBOA.
HccrenoBanne CBOWCTB H300paXCHUH B TMH3AX.

Monenn MEKpPOCKOTIA, TEIECKOTIA.

Habmonenne nHTEphepeHITNN CBETA.

Habmonerne mudpakunu cBera.

Habmonenne nucnepcun cBeTa.

[Tosryuenne ciekTpa ¢ HOMOIIBIO TPU3MBIL.

[TosmyueHne ciekTpa ¢ HOMOIIBIO TU(PPAKINOHHON PEIIETKH.

10. HabmioaeHue moysipu3anyy CBETa.

Yuenuueckuit sxkcnepumenm, naéopamopnvie paéomot

1. I3mepenue moxas3aresst MpeIoMIICHUS CTEKIa.

2. UccnenoBaHne CBOMCTB N300pakeHHH B IMH3AX.

3. HaOxroieHue quicriepcuu CBeTa.

PA3EJI 6. OCHOBBI CHEHHAHBHOPI TEOPUU OTHOCUTEJIBHOCTH

I'paHuIBI TIPUMEHUMOCTH KIACCHYECKON MexaHHUKH. [locTynaTsl cienuansHOW TEOPHH OTHOCHTEIBHOCTH: HHBAPUAHTHOCTD
MOJIyJISl CKOPOCTH CBETa B BaKyyMe, IIPHHIIUIT OTHOCUTEIILHOCTH DWH-IITEHHA.

OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHIEe BPEMEHHU U COKpAIEHNE JITHHEI.

OHeprust ¥ UMITYJIEC PEIITUBUCTCKOMN YaCTHIIHI.

CBs13b MacChl C HEPTHEeil U UMIYJIBCOM PENSTHBUCTCKON YaCTHUIIBI. DHEPTHS ITOKOS.

PA3/IEJI 7. KBAHTOBAS ®U3UKA
Tema 1. DiieMeHTHI KBAHTOBOI ONITHUKH

®otonsl. ®opmyna [Inanka cBs3n sHepruu GOTOHA C €ro YacTOTOH. DHEPTUs U UIMIYIIBEC (POTOHA.

OtxkpeiTre 1 uccnenoBanue Goroddderra. OnbiTel A. I'. CtoneroBa. 3akoHs! potodddexra. YpaBHeHue DitHmTerHa 11 (o-
toaddexra. «Kpacnas rpanuiiay dporodddekra.

Jaenenue ceeta. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOe IENCTBUE CBETA.

Texnuueckue ycmpoiicmea u npaxmuieckoe npumererue. GOTOINEMEHT, POTOTATIUK, COTHEUHAs OaTapesi, CBETOIHO.

Hemoncmpayuu

1. ®oTo3ddeKT Ha YCTAaHOBKE C UHKOBOH ITaCTHHOM.

2. UccnenoBanne 3ak0HOB BHeIIHero GoTtodddekra.
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3. Ceeronuon.

4. Conneuynas Oarapes.
Tema 2. CTpoeHue aToma

Monens atoma Tomcona. OnbiTsl Pezepdopaa mo paccesruto [-gactur. [Imanerapras moxens atoma. Iloctymatsl bopa.
Wznyuenne u nornomeHne GOTOHOB MPH MEPEXOAE aTOMa C OJHOTO YPOBHS SHEPTHH Ha ApPYyroil. Buapl criektpoB. CHexrp
YPOBHEH SHEPruM aToMa BOAOPOIA.

Bonnossle cBoiicTBa yactuu. Bonusl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM yallu3M.

CrHoHTaHHOE U BBIHYKJICHHOE H3Ty4CHHE.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: CeKTpaIbHbIM aHaIN3 (CHEKTPOCKOI), 1a3ep, KBAaHTOBBIM KOMIbIO-
Tep.

Hemoncmpayuu

1. Mogens onbita Pezepdopna.

2. OnpezeneHye AIMHbI BOJIHEI Ja3epa.

3. HabntoeHre TMHEHYATHIX CIIEKTPOB M3TyYEHUs.

4. Jlazep.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomoi

1. HabxroeHme THHEHYATOTO CIEKTpa.

Tema 3. AToMHOe PO

OKCHEePUMEHTHI, IOKA3bIBAIOLIHME CIIOKHOCTh CTpoeHHUs siipa. OTKphITHE pagnoakTuBHOCTH. OnbiThl Pezepdopaa mo omnpexe-
JICHUIO COCTaBa PaJMOaKTHBHOTO n3iny4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-n3iydeHus. BiusHue panoakTHBHOCTU Ha KHU-
BbI€ OPTaHU3MBI.

OtkpbITHE IPOTOHA U HeWTpoHA. HykioHHas monens sapa [eitsen6epra-lBanenxo. 3apsan aapa. MaccoBoe uucio sapa. M3oro-
TIBL.

Anba-pacna. DIeKTPOHHBIN M O3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydeHue. 3aKoH paJoakTHBHOTO paciasa.

DHeprus CBsA3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch sapa.

SnepHble peakiy. [leneHne n cuHTE3 sAEP.

SAnepubrit peakrop. TepmosimepHsiii cuaTe3. [IpoOIEMBI U EPCIEKTUBEI SACPHON SHEPTETUKHA. DKOJOTUICCKUE aCHEKTHI
SIIEPHOM SHEPTETHUKH.

OnemeHTapHbIe YacTHIBI. OTKPHITHE TO3UTPOHA.

Merto/1p1 HAOJIFOJICHUST U PETUCTPALIMH AJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHbIE B3aUMOCUCTBUS. ENMHCTBO (hU3HYECKOH KapTHHBI MHPA.

Texuuueckue ycmpoiicmea u npakmuieckoe npumeHenue: T03UMeTp, kamepa Bunbcona, saepHslii peaktop, aroMHas 6omoa.

Hemoncmpayuu

1. C4€TYNK MOHM3UPYIOUTUX YACTHIL.

Yuenuueckuii sxcnepumenm, nadbopamopnvie pabomut

1. UccnenoBanne TpeKoB 4acTHIl (10 TOTOBEIM (hoToTpadusim).

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMUU 1 ACTPO®U3NKI

Oransl pa3BuTHs acTpoHoMuu. [IpuKiiaziHOe 1 MUPOBO33pEHUECKOE 3HAUCHNE ACTPOHOMHUH.

Bun 3Bé3nnoro Heba. Co3Bes3nus, sipkue 3BE3bI, IIAHETH], UX BUANMOE ABHKCHHE.

ConHeyHas cucrema.

Counnre. ConHedHast akTUBHOCTb. Mctounuk sHeprun ConHua u 3BE37. 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKH. [lnarpamma
«CHEKTPaIbHBIA KJAaCC — CBETUMOCTBY. 3BE3MBI INTABHOM IMOCIEIOBATEIBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTBY IS
3BE3/1 TIABHOI MocienoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEeHHbIE NMPEACTABICHUS O MPOUCXOXKACHUU U 3BO-
oy CostHIA U 3BE3]1. DTallbl AKU3HU 3BE3L.

Mneunsiit [Tyt — Hama INanakTtuka. ITonoxenne u neuxenue Connua B I'anaxrtuke. Tumbl ranaktuk. Paguoranaktuku u
KBa3aphl. YEpHBIE ABIPHI B siApax ralaKkTUK.

Bcenennast. Pacumpenne Beenennoit. 3akon Xa66ma. Pasoeranue ranaktuk. Teopust bonbloro B3peiBa. PenikroBoe usmyye-
HUE.

MacmradbHast cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie npoGieMbl aCTpOHOMUH.

Yuenuueckue nabniooenusn

1. HabmioneHns HEBOOPYKEHHBIM TJIa30M C UCTIONB30BaHINEM KOMIBIOTEPHBIX NMPHUIIOKESHHUN IS OTIPEIEIeHIUS TOI0KEHUS

HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/1is1 CeBepHOIo MOIyIapys U sIpKHe 3BE3HI.

2. Habmonenuns B Teneckon JIyHsl, ianet, Mneunoro ITytu.

OBOBIIAIIIEE ITOBTOPEHUE

Pounb ¢u3MKM M aCTPOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIIMAILHOM M 3THYECKOI cepax NesTensHOCTH Yeso-
BEKa; pOJIb ¥ MecTO (PU3UKH U aCTPOHOMHH B COBPEMEHHOI HayYHOH KapTHHE MHpa; posib (HU3MIEeCcKoil Teopuu B popMHUpOBa-
HHUM NIPEACTaBICHUH O (QU3NYECKON KapTHHE MHUpa, MECTO (hM3MYECKOW KapTHHBI MHpa B OOILIEM psly COBPEMEHHBIX ecTe-
CTBEHHOHAYYHBIX IPEJICTABICHUH O IPHPOJIC.

MEXIIPEJIMETHBIE CBs3U

Nzyuenne Kypca Gusnku 6a30BOro ypoBHs B 11 Ki1acce oCyIIECTBISACTCS C YYETOM COJCPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3CH
C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, TeOTrpadUu U TEXHOJIOTHH.

MesicnpeOmemmsle ROHAMUA, C6A3AHHDIE C U3YUEHUEM MEN0008 HAYYHO20 NO3HAHUA: ABIICHUE, HAyIHBIH (akT, rUIOTe-
3a, (PU3UUeCKas BEIMYNHA, 3aKOH, TCOPHS, HAOIFOICHIE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE, MOJICITh, U3MEPCHUE.

Mamemamuxka: penieHre CICTEMBl ypaBHEHHH; TPUTOHOMETpHUYecKkre (YHKINN: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC; OC-



HOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO; BEKTOPHI U UX MPOEKIMHM HA OCU KOOPAMHAT, CI0XKEHUE BEKTOPOB; MPOU3BOIHBIC
9JIEMEHTAPHBIX (PYHKLNIT; NPU3HAKK 000U TPEYTOJILHUKOB, ONPEeICHUE TUIOLIa I IUIOCKUX GUryp U 0ObEMa Tel.

Buonozus: snexrpudeckue SBICHUS B )KUBOW NPUPOJIE, KOnebaTeIbHbIE IBIKCHUS B )KHUBOH PUPOJIC, ONTHUECKUE SBICHHS
B ’KMBOH NpHpoJe, JeUCTBUE pajuallii Ha KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB ¥ MOJIEKYJI, KPUCTAJUTMUYECKasl CTPYKTYpa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHMs KpHCTaJUINYe-
CKOM peIIETKY, CIIEKTPAIbHBIN aHAJIU3.

Teocpagpus: MarHuTHBIE TIOTIOCA 3EMITH, 3aJIEKU MarHUTHBIX Py, (GOTOCHEMKA 3eMHOM TIOBEPXHOCTH, MPEACKA3AHAE 3EMITETpsICe-
HUH.

Texnonozua: TMHUH SIIEKTPOIIEpEad, TEHEPATOP MEPEMEHHOTIO TOKA, SIIEKTPOABHTaTENb, HHIYKIIMOHHAS I€Yb, pajaap, pa-
JIVOTIPUEMHHK, TEJIEBU30p, aHTCHHA, TenedoH, CBY-neds, MpOeKINOHHBIHN anmapaT, BOJIOKOHHAS ONTHKA, COJTHEYHAs OaTapes.



TemaTHyeckoe MIaHMPOBaHUE Y4eOHOr0 npeaMeTa «Pu3nkKa»

10 KJIACC (ounas u ogH0-3a049Has (hopma 00ydeHHs)
2 gaca B HEJIENIO, BCETO 65 1, 2 4 — pe3epBHOE BpeMs

Ne| Temarnueckuii 610k, Koa-
/i Tema BO 4 OcHOBHOe coiep:kaHne OcHOBHBIC BU/BI 1eATEIbHOCTH y4AIIMXCS
PA3JIEJ 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHMS (2 1)
1 | ®u3uxa ¥ METOABI HAYYHOT'O 2 | ®usuxa — Hayka o npupone. Hayansie | Pabora B rpyrmme mo noaroToBke KOPOTKHX coobIie-
MO3HAHUS METO/IbI MO3HAHUSI OKPY’KAIOILIEr0 MUpA. | HUHM O POIM M MecTe (PU3MKH B IPAKTHUIECKOH Jes-
Ponb sxcnepumenTa u Teopuu B Ipo- TEJIbHOCTH JIO/IEH.
Hecce Mo3HaHUs MPUPOIBL. JKCIepH- OcBoeHHE OCHOBHBIX IPUEMOB PabOTHI ¢ HUPPOBOI
MEHT B pusuke. MoaenupoBanue Gpusu- | mabopatopueii mo pusnke
YEeCKHUX sBJIECHUM U npoueccos. Hayunsie
runote3bl. PU3ndecKue 3aK0HbI U TEO-
pun. I'paHuIBI TPUMEHUMOCTH (r3nde-
CKUX 3aKOHOB. IIpuHIMI COOTBETCTBUSA.
Posb 1 MecTo ¢usuku B HOpMUPOBaHUH
COBPEMEHHOM Hay4YHOM KapTHHBI MHpa,
B IIPAKTUYECKON AEATENbHOCTH JTIOAEH
PA3JIEJI 2. MEXAHUKA (18 1)

2 | Kunematuka 5 | Mexanunueckoe nsuxenue. OTHOCH- IIpoBeneHue sKCiepUMeHTa: U3Y4YEHHUE HEPaBHOMED-
TENPHOCTh MEXaHUIECKOTO JBHKEHHUSI. HOTO JIBIDKCHHS C IETbI0 OIpeeTIeHHs MTHOBEHHOM
Cuctema otcuéra. Tpaekropus. [lepe- CKOPOCTH; UCCIIEOBAHUE COOTHOILIEHUS] MEXKAY
MelIeHne, CKOPOCTh (CPEIHSS CKOPOCTh, | IMTyTSIMHU, IPONHACHHBIMU TEJIOM 3a MOCIIEe0BAaTEIbHbIC
MTHOBEHHAsl CKOPOCTb) U YCKOPEHHUE PaBHBIE IPOMEKYTKH BPEMEHH TIPH
MaTepHaTbHOM TOYKH, X MPOCKIMH Ha | PAaBHOYCKOPEHHOM JABIKCHUH C HAYAIBHON
OCH CUCTEMBI KoopauHaT. CloxeHne CKOPOCTBIO, PABHOH HYIIIO; U3YUCHUE JIBIXKECHUS
HepeMenIeHHH U CII0)KEHHE CKOPOCTeH. | ...[IapuKa B BsI3KOH xuakocTH. OOBsICHEHNE OCHOB-
PaBHOMEpHOE U PaBHOYCKOPEHHOE HBIX [IPUHIIMIIOB JEHCTBUSA TEXHUYECKUX YCTPOUCTB,
npsiMoJIMHEHHOoe nBrkeHue. ['paduku TaKUX Kak: CIUIOMETp, LIeNHbIe U peMEHHbIE Iiepeia-
3aBHCHMOCTH KOOPANHAT, CKOPOCTH, M ABVDKSHUS; U YCIIOBHI NX 0€30I1aCHOTO MCIIOIB30-
YCKOPEHHUSI, IyTH U MePEMEICHUS BaHMS B IOBCEIHEBHON JKU3HN.

.MarepHuaIbHON TOYKU OT BpEMEHHU Pemenue pac4€THBIX 3a/1a4 € ABHO 3aJaHHON (u3mye-
CBobonHOe mageHue. Y CKopeHHe CBO- CKOW MOJIENBIO C HCTIOJIb30BaHNEM OCHOBHBIX (DOpMYIT
00HOTO MaJCHHS. kuHematuky. [TocTpoeHune u aHann3 rpaMKoB 3aBH-
KpusonuneliHoe nBuwxeHue. [IBikeHre | cUMOCTe KHHEMaTHYECKUX BEIMYUH OT BPEMEHH.
MaTepHaIbHOM TOYKHM 110 OKPY>KHOCTH ¢ | Pacno3HaBanue (pu3n4ecKkux siBICHUI B yaeOHBIX
MOCTOSIHHOH 110 MOJYJIIO CKOPOCTBIO. OIBITaX ¥ OKpY’Karolel KU3HU: paBHOMEPHOE U paB-
VrnoBasi CKOpOCTh, TMHEHHAs CKOPOCTh. | HOYCKOPEHHOE IPSIMOJIMHEHHOE IBHKEHHE, CBOOO-
INepuon n yacroTta obpamenwus. Llen- HOE MaJIeHNe TeJ, IBIDKeHHE TI0 OKpykHOocTH. Onmca-
TPOCTPEMUTENBHOE YCKOPEHHE HHUE MEXaHWIECKOTO IBIKEHHUS C HCIOIb30BAaHUEM

(U3UIECKUX BEJIMYMH: KOOPIHHATA, MyTh, IepeMeIe-
HHE, CKOPOCTh, yCKOpeHue. PaboTa B rpymnmax npu
IUIAHUPOBAaHUU, IPOBEICHUU M UHTEPIIPETALUU pe-
3yJIBTaTOB OIBITOB U aHAIN3E. ONOJHUTEIBHBIX HC-
TOYHUKOB MH(POPMALHH 110 TEME
3 | Jdunamuka 7 | [Ipunuun otHOCcUTeNbHOCTH [ anunes. IIpoBenenue sKcrieprMeHTa: UCCIEeJOBAHNE 3aBUCH-
Ilepseiii 3akon HeroTona. Muepuunais- MOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B IPY)KUHE U
Hble cHUcTeMbI 0TcuéTa. Macca Tena. pe3rHOBOM 00pa3siie, 0T UX AehOpMaIiK; H3YUCHUES
Cuna. [IpuHIUN Cynepno3uiyy Cuil. JIBIDKEHUS OpyCKa 10 HAKJIOHHOW TJIOCKOCTH; UCCIe-
Bropoii 3akoH HeroTOHa 17151 Matepu- JIOBaHME YCJIOBUN paBHOBECHs TBEPIOTO TENA, UME-
anpHOM ToukH. Tpernit 3akoH HeloToHa | romero ock BpameHus. O0bsicHeHIE 0COOSHHOCTE
JUISL MaTepUATbHBIX TOUEK. PaBHOMEPHOTO M PaBHOYCKOPEHHOTO HPSIMOJIMHEHHO-
3akoH BceMupHOro Tsrotenus. Crma TO JIBIDKEHHS, CBOOOTHOTO MaeHUS TeJ, IBIKCHHS
TspkecTH. [lepBas KocMuIdeckast CKo- 10 OKPY’KHOCTH Ha OCHOBE 3aKOHOB HbroToHa, 3aKoHa
poctb. Cuna ynpyroctu. 3akoH ['yka. BCEMHPHOTO TAroTeHus1. OObICHEHHE OCHOBHBIX
Bec tena. Tpenue. Bunp! Tpenus (mo- MIPUHIMIIOB AEHCTBUS TEXHUYECKUX YCTPONUCTB, TAKUX
KOs1, CKOJIbKEHHUS, KaueHus). Cuia Tpe- | Kak noAmunHUKU. OObICHEHNE IBIKEHUS UCKYC-
Hus. Cyxoe Tpenue. Cuia TpeHHs CTBEHHBIX CITyTHHUKOB. PerieHne pacuéTHsIx 3a1a4 ¢
CKOJIBXKEHHMS U CHJIa TpeHus nokost. Ko- | aBHO 3asaHHON QU3MYECKOH MOJIEIIBIO C HCIIOIb30Ba-
s¢dumment Tpenus. Cria CONpoTHBIE- | HUEM OCHOBHBIX 3aKOHOB U (hopMys nuHaMuKH. Pac-
HUS TIPH ABIKCHUH TeNa B XKUAKOCTH M03HaBaHKE (PU3NUCCKUX SBJICHUH B y4eOHBIX OIBITAX
unu rasze. [loctynarensHoe u Bpama- U OKpYKalOIIeH KU3HU: UHEPLIUs, B3aUMOJICHCTBHE
TEJILHOE IBIDKEHUE aOCONIIOTHO TBEPAO- | TeN. AHAIN3 (PU3NIECKUX IPOIECCOB U SIBICHUN
ro Tena. MOMEHT CHIIBI OTHOCHTEIBHO C HCTIOJIb30BAHUEM 3aKOHOB M MPHHIIUIIOB: 3aKOH
ocu BpaiueHus. [lneuo cuibl. Ycnosus BceMupHoro tarorenus, I, II u I 3akons! HetoToHa,
paBHOBeCHsI TBEPJOTO Tena MPHUHIHIT CYNEPIIO3ULUH CHII, TPUHLIUI PaBHOIIPAB-
HOCTHU MHEPLHUATBHBIX CUCTEM OTCUETA




Nl Temaruueckuii 610k, Koui-
/i Tena BO U OCHOBHOE cofepKaAHHe OCHOBHBIE BHJBI JIeATEILHOCTH yUAIIHXCSH
4 | 3aKOHBI COXpAaHEHHS B MEXaHUKe | 6 | VIMIIymbc MaTepuabHOl Toukn (Tena), | IIpoBeneHHe 3KCIEpUMEHTA: H3yUeHHE aOCONIOTHO

CUCTEMBI MaTepUaJbHBIX ToueK. VM-
MyJbC CHJIBI K U3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEeHUs! UMITYJIbCa.
PeakTuBHOC IBIKCHHE.

Pabota cuibl. MOIITHOCTD CHJIBL.
Kunernueckast sHeprust MmarepuaibHON
Touku. Teopema 00 H3MEHCHUH KHHETH-
4YEeCKOH SHepruu.

ITorenuuansHas sHeprus. [lorenuans-
Hasi SHEPTUS yIpyro 1eGpopMUPOBAHHON
npykusbl. [loTeHInanbpHas 3HEprus
Tena BOJIM3U MOBEPXHOCTH 3eMIIH.
[loTeHIManbHBIC U HE TIOTCHIIUAIbHbIC
cuitbl. CBsi3b pabOTHI HE TOTCHIINAITh-
HBIX CHJI C I3MEHEHHUEM MEXaHUYECKOM
SHEpPrUH CUCTEMBI TeJ. 3aKOH COXpaHe-
HUSI MEXaHUUYECKON SHEPTHH.

Yrupyrue 1 Heynpyrue CTOIKHOBEHUS

HEYIPYTOTo y/apa ¢ MIOMOIIBIO IBYX OJANHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIIEIOBAaHNE CBSI3U PaOOTHI
CHJIBI C U3MEHEHHEM MEXaHW4eCKOH SHepruu Tena Ha
TIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pemenue pacu€THBIX 3a/1a4 ¢ ABHO 3aJaHHON (pu3uye-
CKOM MOJZENBIO C UCIONBb30BaHUEM -OCHOBHBIX 3aKO-
HOB M ()OPMYJI IUHAMHKH U 3aKOHOB COXPaHCHUSL.
Pemenne kauecTBEHHBIX 3a1a4 C OIIOPOH Ha N3y4eH-
HBIE B pa3zene «MexaHnKay» 3aKOHBI, 3aKOHOMEPHO-
cti ¥ puznueckue spieHus. OnucaHne MeXaHU4ecKo-
TO JIBIDKEHUS C -HCIOJIb30BAaHUEM (PU3MYECKUX BEIH-
YHH: - UMITYJIbC TeJla, KHHETH4ecKask SHEPTHsl, TIOTeH-
LUanbHas SHEPTUsl, MeEXaHn4eckas paboTa, MeXaHHuue-
CKast MOIITHOCTh. AHaJN3 (PU3HMUECKHX MPOLECCOB H
SIBIICHUII ¢ HCIIOJIb30BaHHEM 3aKOHA COXPAaHEHUS Me-
XaHUYECKOW 3HEpruH, 3aKOHA COXPAHEHUsI UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX NPUHIUIIOB JEHCTBYS TEXHH-
YECKUX YCTPOWCTB, TAKUX KaK: BOIOMET, KONEp, Mpy-
JKUHHBIN ictosieT. OObsICHEHHE ABMKEHUSI PaKeT C
OTIOPOH Ha M3yYEeHHBIE (PU3MIECKHE BENUINHEI U 3a-
KOHBI MeXaHHKU. Mcronb30BaHue Mpy MOAr0TOBKE
COOOMIEHNH O IPUMEHEHNH 3aKOHOB MEXAHHUKH CO-
BPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIIOTHH [UIS 110~
HCKa, CTPYKTYPUPOBaHHMsI, HHTEPIPETANI

1 TIPEACTaBICHHs] HHPOPMALMH, KPUTHYECKUH aHAITN3
nony4aeMoit HH(pOpMauu

PA3JEJI 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMMUKA (24 v)
5 | OCHOBBI MOJIEKYIIIPHO- 9 | OcHOBHBIE TTOJIOKEHNST MOJIEKYIISIPHO- IIpoBenenue sKkcriepuMeHTa: ONPEACICHAE MacChl
KHUHETUYECKON TeOpHUH KMHETHUYECKOH Teopun. bpoyHoBckoe BO3/lyXa B KJIACCHOW KOMHATEe Ha OCHOBE U3MEPEHUI
newxenue. Andpdysus. Xapakrep 1BU- | 00bEMa KOMHATHI, JaBICHHS ¥ TEMIIEPaTyphl BO3AyXa
XKEHUS U B3aUMOJIEIICTBUS YacTHll Be- B HEl; MccileloBaHUe 3aBUCUMOCTH MEX/1y IapaMeT-
niecTBa. Moiesu CTpOeHUs ra3oB, )KUA- | paMH COCTOSHHS Pa3peKEHHOTO Ta3a.
KOCTeH M TBEPIBIX TN U OOBSICHEHUE OOBsiCHEeHHE OCHOBHBIX NPHHINIIOB JEHCTBUH TEXHH-
CBOICTB BeI[eCTBA HA OCHOBE 3THX MO- | YECKUX YCTPOWCTB, TAKUX KaK: TEPMOMETP u Oapo-
neneit. Macca monekyin. Konngectso METp; U YCIOBHUHA UX 0€30I1aCHOTO UCIIOIB30BaHUS B
BeniectBa. [loctosHHas ABorazpo. TIOBCE/IHEBHOM KHU3HU.
TemnoBoe paBHOBecue. Temmepatypa u | Pacmo3HaBaHme GU3NUECKHX SBICHUI B y4eOHBIX
e€ nu3mepenue. lllkana TemnepaTyp OIIBITAaX ¥ OKpYKarowieH ku3Hu: 1 dy3ust, OpoyHOB-
Lenscus. cKkoe ABmxeHne. OnucaHue TEIUIOBBIX SIBJICHUH ¢
Monens naeanpHoro raza. OCHOBHOE UCIIOJBb30BaHUEM (DU3HMUYECKUX BEIUYUUH: IaBICHUE
YpaBHEHUE MOJIEKYIAPHO-KMHETUYECKOH | ras3a, TeMreparypa, CpeiHssl KHHeTUYeCKasi SHepIus
TEOPUH UICANBHOTO ra3a. AGCOMOTHA | XaOTWYECKOTO ABIKSHHUS MOJIEKYJI, CpeJTHEKBaIpa-
TeMIepaTypa Kak Mepa cpeHeil Kute- THYHAs! CKOPOCTH MOJIEKYIL.
THYECKOH SHEPTUH TEIUIOBOTO JIBIIKE- AHamm3 (pU3NIECKHX MPOIECCOB U SBICHUI
HUS 9aCTHI Ta3a. [ a30BbIe 3aKOHEIL. C HCTIONIb30BaHIEM MOJIEKYIIPHO-KHHETHIECKOI Teo-
VYpasuenne MenneneeBa—Kianelipona. | pun CTpOEHHS BEIIECTBA, TA30BBIX 3aKOHOB, CBSI3H
3akoHn JlanbToHa. M30mpornecchl B uae- | cpelHeil KHHETHYECKOH SHEPTUH TEIJIOBOTO JIBHIKE-
AJIbHOM Ta3e ¢ IOCTOSIHHBIM KOJIHYe- HHSL MOJIEKYJT C a0COJIFOTHOI TeMIepaTypou.
cTBOM BellecTBa. ['papuyeckoe mpen- PenieHne pacu€THBIX 3a/1a4 C SIBHO 331aHHON (usnue-
CTaBJICHHE U30IPOLIECCOB: U30TEPMA, CKOW MOJENBIO C HCIO0Ib30BaHUEM OCHOBHBIX I10JIO-
nu30xopa, m300apa xkernit MKT, 3ak0HOB 1 pOpMyI MOJIEKYISApHOH (-
3uku. PaboTa B rpynmax npu miIaHApOBaHUH, TIPOBE-
JICHUH ¥ MHTEPIIPETAIIH Pe3yIbTaTOB OIBITOB U aHa-
JIM3€ TOMONHHUTENBHBIX HCTOYHUKOB HH(OPMAIIH 110
TeMe
6 | OCHOBBI TEPMOJUHAMUKHI 10 | Tepmonunamudeckas cucreMa. Bayr- IIpoBeneHne yueHUUECKOr0 SKCIIEPUMEHTA: U3MEpe-

PEeHHsIS SHEPrusl TePMOJUHAMUYECKON
CHCTEMBI M CITIOCOOBI €€ U3MEHCHUSI.
KommaectBo TemnoTsr u pabora. BHyT-
PEHHSS SHEPTHs OJHOATOMHOTO HIeab-
HOro ra3a. Bugsl Temonepenayu: Temn-
JIOTIPOBOJHOCTh, KOHBEKIIMS, U3ITyde-
HHE. Y IeNbHas TeINIOEMKOCTD BeIlle-
crBa. KonanuecTBo TEmIOTHI PH TEILIO0-
nepenayve. [lorsrue 06 aquabaTtHoM
nipouecce. [lepBblif 3aK0oH TepMoInHa-
Muku. [Ipumenenne nepBoro 3aKkoHa

HUE YJeIbHON TEeIUIOEMKOCTH BEIIECTBA.

OOBsiCHEHIE OCHOBHBIX MIPUHIIUIIOB JCUCTBHS TCXHHU-
YECKUX YCTPOUCTB, TAKUX KaK: JABUraTeslb BHYTPEHHE-
TO CropaHusi, OBITOBON XOJOAWIBHUK, KOHIUIIMOHED;
U yCIIOBHU UX 0€3-01ac-HO-T0 MCIOIb30BaHUS B 110-
BCEIHEBHOM YKU3HU.

OnucaHue U3y4eHHBIX CBOMCTB TeJ U TEIUIOBBIX SB-
JICHUH ¢ MCIIOJIb30BaHHEM (PH3MUYCCKUX BEITMIHH:
JIaBJICHUE ra3a, TeMIIepaTypa, KOJIUUECTBO TEIUIOTHI,
BHYTPCHHSS dHEprus, pabora rasa.

Pemienue pacu€THEIX 3a/1a49 € IBHO 3aJaHHON (u3mye-




Nl Temaruueckuii 610k, Koui-
n/n Tema BO 4 OcHOBHOe cofiep:KaHue OcHOBHBIE BH/IbI 1eITEJIbHOCTH YYAIIHXCS
TEepPMOAMHAMHUKH K U30mporeccaM. ['pa- | CKOH MOJEIBIO C HCTIOIb30BaHUEM OCHOBHBIX 3aKOHOB
(uueckas nHTEpIpeTanys padoTHl Ta3a. | M GOPMyJ TEPMOANHAMHUKH.
Bropoii 3akoH TepmonuHamMuky. Heo0- | Pemenne kauyecTBEHHBIX 3aJa4 ¢ OTIOPON HAa U3y4EH-
PaTUMOCTb IPOIECCOB B TIPHPOJIE. HbIE B paszene «MonekysipHas pU3NKa U TepMOIU-
TerutoBele MamuHb!. [IpuHIHITBL fei- HAMHKay 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nyeckue
CTBUS TETUIOBBIX MamuH. [IpeobpazoBa- | sABIeHHUS.
HUS SHEPTUH B TEIUIOBBIX MalIHHAaX. Pabora B rpynmax npu aHann3e JONOJHUTEIBHBIX
KII[ rermoBoii mamwuael. [ukn KapHo | ncToOYHMKOB MH(DOpPMAIIUH IO TEME
u ero KIIJI. Oxonornueckne npodaeMs
TEIIO3HEPTe-THKN
7 | ArperaTnble coctosinmsi Bemie- | 5 | IlapooGpaszoBanue n kouaeHcamus. Mc- | IIpoBeneHne skcriepuMeHTa: U3MepeHHEe OTHOCHTENb-
cTBa. Pa3oBbIe MepPexoabl napeHue u Kunenne. AGComroTHast 1 HOH BIQXHOCTH BO3yXa.
OTHOCHTEJbHAS BIQKHOCT BO3/yXa. OObsICHEHHE OCHOBHBIX NPUHIUIIOB JEHCTBYS TEXHH-
Hacelmennsrit nap. YaenbHas TeIUIOTa | 9CKUX YCTPOMCTB, TAKHX KaK: TUTPOMETP U IICHXPO-
napooOpa3oBaHys. 3aBUCHMOCTB TE€MITe- | METp, KaJIOPUMETP; U YCIOBHH HX 0€301acHOT0 HC-
paTypbl KUIIEHUS OT AABJICHUSL. MOJIb30BAHMS B TOBCETHEBHOM ku3HH. Onmcanue
Teépaoe teno. Kpucrammueckne n TIPUHLUIIOB MOJTy9IEeHHs COBPEMEHHBIX MAaTEPHAIIOB, B
amopdHbIe Tena. AHU30TPONHS CBOMCTB | TOM YHcCie HAHOMATepHAaJOB.
kpucrauios. JXKungkue kpucramisl. Co- Pemenune pacu€THBIX 3a/1a4 ¢ ABHO 3aJaHHON (Qu3uye-
BpeMeHHbIe MaTepuaisl. [1naBnenue u CKOI MOZIENBIO C HCIOJIb30BAaHUEM YPaBHEHHS TEILIO-
KpHCTaIuM3anus. Y jeibHas TeIioTa BOro OanaHca.
riapnenus. Cyonumarys. Pemenne kauecTBEHHBIX 33124 C OIIOPOI Ha U3YYCH-
YpaBHeHHe TEIUIOBOTO Oananca HBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PM3HIECKHE SBIIe-
HUS IO TEME.
PacnosznaBanue pusznveckux sSBICHUN B y4eOHBIX
OTIBITaX M OKPYIKAIOWIEH KHU3HU: TeOopMaIist TBEP-
JBIX Tell, HarpeBaHNe U OXJIXKCHUE TeN, N3MEHEHNE
arperaTHBIX COCTOSIHUH BEIECTBA U 00BSICHEHHE HX
Ha OCHOBE 3aKOHOB U (hopMyJ1 MOJIEKYIAPHOU
-puznkm.
Hcnonb3oBanye HHPOPMAMOHHBIX TEXHOJIOTHH IS
TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAUH U TIpe-
CTaBJICHUS HHPOPMAIIUH TP TTOATOTOBKE COOOIICHUT
0 IPIMEHEHHH 3aKOHOB MOJIEKYIISIPHOH QU3HKH 1
TEPMOANHAMUKH B TEXHHKE M TEXHOJIOTHIX
PA3JIEJI 4. DJJEKTPOJJUHAMUKA (224)
8 | DnexkTpocTaTuKa 10 | DnexTpu3anus Ted. DIEKTPUICCKUH IIpoBeneHne 3KcriepuMeHTa: U3MEPEHHE IIEKTPOEM-

3apsj. [IBa BUIa 3JIEKTPUYECKUX 3apsi-
J10B. [IpOBOAHUKH, AUINEKTPUKHU U
MOJIyIPOBOJAHUKH. 3aKOH COXpaHEHUs
3JEKTPUYECKOro 3apsa.
Bzaumopeticteue 3apsanoB. 3akoH Ky-
noHa. ToueyHsbli NeKTpUYECKH 3apsi.
Onextpryeckoe nojue. HanpsoxkéHHOCTH
aneKTpudeckoro nosst. [purmmm cy-
HEePIO3UINHU SIIEKTPUUECKUX MOJIeH.
JInanK HanpsKEHHOCTH NEKTPUUECKO-
To MoJIsl.

Pabota cui 31eKTpoCTaTHYeCKOro Mo,
[Notenumain. Pa3HocTh NOTEHIMATIOB.
ITpOBOHUKY U TUANIEKTPUKH B dJIEK-
TPOCTaTUYECKOM IT0JIe. JIrneKTpude-
CKast IPOHHUIAEMOCTb.
Onekrpoémkocts. Konnencarop.
DNeKTPOEMKOCTb IIOCKOTO KOHJIEHCa-
Topa. DHEeprus 3apsHKeHHOT0 KOHJIeH a-
TOpa

KOCTH KOHJIEHCATOpa.

OObsiCHEHUE OCHOBHBIX MPUHIIUIIOB JACHCTBUS TEXHH-
YECKUX YCTPOUCTB M TEXHOJIOTUH, TAKUX KaK: DJIEK-
TPOCKOII, 3JIEKTPOMETP, IIEKTPOCTATUYECKAs 3aIlUTa,
3a3eMJICHHE AIIEKTPOIIPHOOPOB, KOHICHCATOP, KOITH-
pOBaIbHBIN anmapar, CTpyWHBIH IPUHTED; U YCIOBUH
X 0€30I1aCHOTO PUMEHEHHUS B MPAKTUIECKON JKU3HHU.
Pemenune pacu€THBIX 3a/1a49 ¢ SIBHO 3aJaHHON (u3mye-
CKOM MOJEINBIO C UCTI0JIb30BAHUEM

OCHOBHBIX 3aKOHOB M ()OPMYJI 3JT€KTPOCTATHKH.
Penienne kaueCcTBEHHBIX 3aJa4 C OMOPOI HA U3YUYEH-
HBIE 3aKOHBI, 3aKOHOMEPHOCTH M (hU3UYECKHE SABJIC-
HUS 110 TeMe «IIEeKTPOCTATHKAY.

PacnozHaBanne Gpuznveckux sSBICHUN B Y4eOHBIX
OTBITaX M OKPYKaroIle >KU3HM: ANEeKTPU3aLMs Te,
B3aMMOJICHCTBHE 3aPsI0B; H O0OBSICHEHNE UX HA OCHO-
BE 3aKOHOB M ()OPMYII 3JEKTPOCTATHKH.

OmnucaHye U3y4eHHbBIX CBOICTB BelleCTBA

1 9JICKTPUYECKUX ABJICHHUH C UCTIOIb30BaHUEM (HU3H-
YECKUX BEIMYUH: dJEKTPUUECKUN 3apsil, HAPsKEH-
HOCTB JIEKTPUUECKOTO I10JIs1, IOTEHLIMAI, Pa3HOCTh
MOTEHLIUAJIOB, JIEKTPOEMKOCTb.

AnHanmmn3 GU3NYECKHUX MPOIECCOB U SBJICHUH C UCIIOIb-
30BaHHEM (PU3MYECKUX 3aKOHOB: 3aKOH COXPaHCHUS
9JIEKTPUUECKOro 3apsizia, 3akoH KynoHa.

PabGora B rpynmax mpu aHanu3e AOIOJHUTEIBHBIX
HCTOYHUKOB MH(POPMALUH U MOJrOTOBKE COOOIICHHI
0 TPOSIBJIIEHUM 3aKOHOB JJIEKTPOCTATHKH B OKpYKaro-
1iey AKHU3HU U IPUMEHEHUH UX B TEXHUKE

IIpoBenenue sKcrepUMeHTa: U3Y4YEHHE CMEIIaHHOI'O




Nl Temaruueckuii 610k, Koui-
/i Tema BO Y OcHOBHOe cofiep:KaHue OcHOBHBIE BH/IbI 1eITEJIbHOCTH YYAIIHXCS
COeIMHEeHHUs1 pe3ucTopoB; u3mepenue JJ]C ucrounuka
TOKa M €r0 BHYTPEHHETO COIIPOTHBICHHS; HalOIroe-
HHE 3JIeKTPOJIN3a.
OOBsCHEHNE OCHOBHBIX NPUHIUIIOB JEHCTBHS TEXHH-
YECKUX YCTPOWUCTB M TEXHOJIOTUH, TAKUX KaK: amIep-
METp, BOJITMETP, PEOCTAT, UICTOUYHUKH TOKA, JJIEK-
TpOHArpeBaTeIbHbIE IPUOOPHI, HIIEKTPOOCBETUTEb-
HBIE IPUOOPEI, TEPMOMETP COIPOTUBIICHUS, BAKYYM-
HBII IMO0J, TEPMUCTOPEI ¥ (POTOPE3UCTOPEI, TOIYIIPO-
BOJTHUKOBBI IO, TAIbBaHUKA; U yCIOBHI nX Oe3-
OTIACHOTO MPUMEHEHHS B IPAKTUIECKOI! KU3HH.
9 | IloCTOSIHHBIN DNIEKTPUUECKHUH 12 DNIEeKTpUYECKUI TOK. Y CIOBUS CyIIe- Pemienue pacu€THEBIX 3a/1a49 € IBHO 3aJJaHHOW (pH3HUC-
ToK. TOKH B pa3inuuHBIX cpenax CTBOBAHMS JIEKTPHUUECKOro Toka. Vc- CKOI MOJZIENBIO C HCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
TOYHUKH u popmyit TeMbI «I10CTOSTHHBIH 3TEKTPHYECKUH TOKY.
Toka. Cuiia Toka. I1oCTOsIHHBIN TOK. Pacrio3HaBanue GpU3NYECKUX SBICHUH B yUEOHBIX
Hamnpsoxenne. 3akon Oma A7 y9acTka | ONBITaX M OKPY’KAIOMIeH KU3HH: dIeKTpHIecKast Ipo-
IETTH. BOJMMOCTD, TEIJIOBOE, CBETOBOE, XUMUIECKOE, Mar-
DeKTpHIECKOe COMPOTUBIICHHE. HUTHOE JICHCTBUS TOKA.
Y aensHOE CONMPOTHUBIICHNE BEIECTBA. AHanmM3 3MEKTPUIECKUX SIBICHUH U IPOIIECCOB B
ITocnenoBarenbHOe, NapanienbHoOE, LeTISIX NOCTOSTHHOTO TOKA C UCIIOJIb30BAaHUEM 33aKO-
CMEIIaHHOE COeJNHEHNE TPOBOIHUKOB. | HOB: 3aKOH OMa, 3aKOHOMEPHOCTH MOCIIEI0BATEIb-
Pabora anekTpru4eckoro Toka. 3aKoH HOTO W IapaJUIeIbHOTO COeTMHEHHS IIPOBOIHUKOB,
Jlxoyns—IJlenua. MomHocCTb anektpu- | 3akoH Jxoyns—IJlenna.
YECKOT0 TOKA. OmnucaHne U3y4eHHBIX CBOMCTB BELIECTB U MIEKTPH-
O/1C u BHyTpEeHHEE CONPOTHBIICHNE YECKHUX SBJICHUU C MCIIONb30BaHUEM (DU3MUCCKUX
UCTOYHHUKA TOKa. 3akoH OMa JuIst 1moj- BEJIMYHH: 3JIEKTPHUECKHUHN 3apsii, CHIa TOKa, 3JIeK-
HOU (3aMKHYTOM) SJIEKTPUUECKON IIETTH. | TPUUECKOE HAIPsDKEHUE, SIEKTPHYECKOE COPOTUB-
KopoTtkoe 3ambIkaHue. JIeHue, pa3HoCTh noteHnuanos, JJC, paboTa Toka,
DJeKTpOHHAs TPOBOJIUMOCTD TBEPJBIX | MOLIHOCTB TOKA.
METaJUIOB. 3aBUCHMOCTh COIIPOTHUBIIE- Hcnonb3oBanye HHPOPMAMOHHBIX TEXHOJIOTHH IS
HHS METAJUIOB OT TeMmrepaTypsl. CBepX- | MOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETALUH U IIPEJI-
MPOBOJIIMOCTb. CTaBJICHNS HH(OPMAINHN TP TTOJI'OTOBKE COOOIIEHHUH
OnexTpuyeckuii TOK B Bakyyme. CBOH- | O IPUMEHEHHHN 3aKOHOB MOCTOSIHHOTO TOKA B TEXHHUKE
CTBa NIEKTPOHHBIX IMy4KoB. [lomympo- W TeXHOJIOTHAX
BonHNKH. COOCTBEHHAS M IPUMECHAs
MPOBOJIMOCTD TIOJIYIIPOBOIHUKOB.
CaoticTBa p—n-niepexona. [lomynpo-
BOJTHUKOBBIE IPUOOPEL.
DJeKTpUUYEeCKUil TOK B pacTBOPax U pac-
IUIaBaX JIEKTPOJIUTOB. DJIEKTPOIUTHYC-
CKasl TUcCOUranus. DIEKTPOIH3. DIeK-
TPUUECKUH TOK B ra3ax.
CaMOCTO-STENbHBIN 1
HECaMOCTOSTEIbHBIA pa3psia. MomHuS.
[Tnazma
10 Pe3eps 2

TemaTnueckoe nIaHNpPoOBaHHe YU4eOHOro mpeamera « PU3uKa»
11 KJIACC (ounas ¢popma o0ydeHus)
2 gaca B HeJIelto, Bcero 68 4, 3 1 — pe3epBHOE BpeMs

Ne| Temarunueckwuii 6,10k, |Kou-
OcHoBHOe cofiep:KaHne OcHOBHBIE BU/IbI IeATEJILHOCTH YYALINXCS
n/n Tema BO 4
PA3JEJI4. QJIEKTPOJUHAMMKA (11 )
1 | MaruutHoe nosne. 11 | ITocTosiHHBIE MarHUTHL. B3anmoneii- IIpoBeneHue sSKkCIEPUMEHTA: U3YYEHUE MATHUTHOTO TOJIS

DNeKTpOMarHuTHas
HHIYKLHS

CTBHE IIOCTOSHHBIX MarHUTOB. Maruur-
Hoe none. Bekrop MarHuTHON HHIYK-
uuy. [IpuHnun cyneprno3unuy MarHut-
HBIX NoJed. JINHUM MarHUTHOM MHAYK-
uuy. Kapruna iuHuil MarHuTHOH UH-
JOYKIWU MOJI TOCTOSHHBIX MarHUTOB.
MarsauTHoe 1oJjie MPOBOJAHUKA C TOKOM.
Kapruna nuHMi HHIYKIIMH MaTHUTHOTO
T0JIs ATTMHHOTO MPSMOT0 MPOBOJHUKA
U 3aMKHYTOT'O KOJIBLICBOTO IPOBOJHUKA,
KaTymku ¢ TokoM. OnsIT Opcrena. Bia-

KaTyHIKH ¢ TOKOM; HCCIIE0BAHUE JICHCTBUSI IOCTOSHHOIO
MarHuTa Ha PaMKy ¢ TOKOM; HCCIICOBAHUC ABICHUS DJICK-
TPOMAarHUTHON MHAYKIHU.

OO0bsCHEHHE OCHOBHBIX IPHHINIIOB JEHCTBHUS TEXHUUECKIX
YCTPOMCTB, TaKUX KaK: [IOCTOSIHHBIC MATHUTBIL, DJICKTPOMAr-
HHTHI, 3JIEKTPOJIBUIATENb, YCKOPUTENH IEMEHTapHbIX Ya-
CTUII, MHAYKIMOHHA MeYb; U YCIOBUI NX 0€30MacHOro
NPUMEHEHHUS B MPAKTUYECKOH )KU3HHU.

Pewenne pacu€THbIX 33134 Ha IprUMeHeHne GOPMYJIT TEMBbI
«MarsutHoe 1ose. DIeKTpOMarHuTHasE HHIYKLIUI».
Pemnienue kauecTBEHHBIX 33124 C OLOPOM HA U3YYCHHBIC




Ne| Temaruueckuii 6,10k, |Kou-
OcHOBHOe coep:kaHue OcHOBHBIE BU/IBI IeATEILHOCTH YYALINXCS
n/n TemMa BO 4
HMMOJCHCTBHUE IIPOBOJIHUKOB C TOKOM. 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKHE SIBICHUS TEMBI
Cuna Amnepa, e€ MoIyns 1 HanpaBie- | «MarauTHoOe 1ojie. DIeKTPOMArHUTHAST HHTYKITHS».
nue. Cuna JlopeHia, e€ MOyl U OmpezeneHye HaNpaBleHNs] BEKTOPA HHAYKIUY MarHUTHO-
HarpaBlieHHe. J[BIKeHUe 3apsKeHHOM TO NOJIsI IPOBOJHUKA C TOKOM, CHIIBI Amriepa u cuitsl Jlo-
YaCTUIIBI B OTHOPOAHOM MarHUTHOM peHIa.
nonie. Pabota cubl Jlopenna. PacnosnaBanue pu3nveckux sBICHUN B yUeOHBIX ONBITAX U
SIBiieHME 3IEKTPOMArHUTHON MHAYKIUU. | OKPY’KaroleH XKU3HU: B3aUMOJIeIICTBUE MarHUTOB, JIEK-
[ToTok BekTOpa MarHUTHOM MHAYKIWK. | TPOMAarHUTHAs MHIYKIUS, AeHCTBHE MarHUTHOTO ITIOJIS Ha
OJ1C unaykuuu. 3aK0H JIEKTpoMar- IIPOBOJHUK C TOKOM M ABMXKYIUIcS 3apsn.
HUTHOH nHIyKmu apanes. AHanm3 3J1eKTPOMAarHUTHBIX SIBICHUI C HCIIOJIb30BaHHEM
Buxpesoe anexrpuyeckoe noiue. 3/C 3aKOHA HJIEKTPOMArHUTHON MH]TYKIHH.
HMHIYKIU B IPOBOJHUKE, ABIKYyIIeMcs: | OmucaHne n3ydeHHBIX CBOMCTB BEIECTB U 3EKTPOMArHUT-
I10 MOCTYIATENbHO B OJTHOPOIHOM Mar- | HBIX SBJICHUH C UCIIOJIb30BaHUEM (DH3MUECKUX BEIMYUH:
HHUTHOM TOJE. MHIYKIHS MarHUTHOTO MoJs, cuita AMnepa, cuna JlopeHia,
IIpaBuiio Jlenua. MunyxTuBHOCTS. SB- MHIYKTUBHOCTb KaTyIIKHU, SHEPIUs 3JEKTPUYECKOIO U Mar-
nenue camounykuuu. SJ1C camous- HUTHOTO NOJeH
JYKUUHM. DHEpIrus MarHUTHOTO MOJIs
KaTyUIKH C TOKOM.
DJIEeKTPOMAarHUTHOE I10JIe
PA3JEJI 5. KOJIEIOAHUS U BOJIHBI (244)
2 | Mexanmdeckue u 9 | KonebatensHas cucrema. CBoOOIHBIE IIpoBenenue sKcEpUMEHTA: UCCIEIOBaHUE 3aBUCHMOCTH
NEKTPOMATrHUTHBIE MexaHn4ueckue koiaebanus. ['apMonuye- | mepuoaa MaibIx KoineOaHHi rpy3a Ha HUTH OT JAJWHBI HUTH
KoNeOaHus ckue xonebanus. [lepuon, gacrora, 1 MacChl TPy3a; HCCIeJOBAaHNE IEPEMEHHOTO TOKA B IIEMH U3

aMIuIITya U ¢aza konebanui. I1py- MIOCJIeIOBATEIbHO COEANHEHHBIX KOHIEHCATOPA, KaTyIIKH
JKUHHBIN MasgTHUK. MareMaTHuecKuit U pe3nucTopa.
MAasiTHUK. Y PaBHEHHUE FrapMOHUYECKUX OOBbsicCHEeHHE OCHOBHBIX IIPHHINIIOB JEHCTBHUS TEXHUUECKNX
konebanuii. [IpeBpaleHne sHepTuK IPH | YCTPOHCTB, TAKUX KaK: JIEKTPUYECKUI 3BOHOK, TeHEpaTop
rapMOHUYECKUX KOJICOAHUSX. NIEPEMEHHOI0 TOKA, TMHUM NIEKTpoNepeay; U yCIOBUN UX
KomnebarenbHblii koHTYp. CBOOOIHBIE 0e301acHOTO MPUMEHEHHUS B TPAKTUIECKOHN KU3IHH.
9JIEKTPOMATrHUTHBIEC KOJIeOaHH B HIe- Pemenne pacu€THBIX 3a/1a4 C IBHO 3aTaHHON (QH3HIECKOI
aIbHOM KOJIe0aTeNbHOM KOHTYpe. AHa- | MOJENBIO C MCHONIB30BaHHEM OCHOBHBIX 3aKOHOB M ()OPMYIL,
JIOTHSI MEXKTy MEXaHHIECKIMH U JJIeK- OITMCHIBAIONINX MEXaHUIECKHUE U JIEKTPOMArHUTHEIE KOJTe-
TPOMarHUTHBIMH KosieOaHUIMU. Dop- 6anus1. OnycaHie N3YYeHHBIX MEXaHUIECKHUX U JJIEKTPO-
Myia ToMcoHa. 3aKOH COXpaHEHUs MAarHUTHBIX KOJIEOAHHH C HCIIOIb30BaHUEM (PU3HUECKUX
9HEPIHU B HJIEATEHOM KoJe0aTeIbHOM BEJIMYMH: [IEPHOJI M YacToTa KojebaHui, aMmiuntyna u dasa
koHType. [IpeacraBnenue o 3aryxato- KoJIe0aHMH, 3apsi/ U CHJIa TOKA B MPOIIECCe FrapMOHUYECKUX
KX KonebaHusX. BeIHyXIeHHbIE Me- 9JIEKTPOMArHUTHBIX KosleOaHuil. Penienne kaduecTBeHHBIX
XaHu4ecKkue Konebanus. Pesonanc. Bel- | 3amay ¢ omopoii Ha H3y4eHHbIe 3aKOHBI, 3aKOHOMEPHOCTH,
HYXJICHHBIE 3JIEKTPOMarHUTHBIE KOJIe- OITICHIBAIOIINE MEXaHUIECKHE U SIEKTPOMATHUTHBIE KOJIe-
OaHus. OaHus.
[lepemennsIit Tok. CHHYCOUAATBHBIN PaGota B rpynmax npu ImIaHUpOBaHUH, TIPOBEACHUH U HH-
NepeMeHHBbIN TOK. MOIIHOCTb IEPEMEH- | TepIpeTaluy Pe3yIbTaTOB ONBITOB, U aHAJIHM3€E JIOIOIHU-
HOTO TOKa. AMIUTUTY/JHOE U ACHCTBYIO- | TENbHBIX HCTOYHUKOB HH(POPMALIUH 110 TeMe
11ee 3HaYeHUE CHIIbI TOKA U HalpshKe-
Hust. Tpancdopmarop. [IponsBoactso,
nepesada ¥ NOTpeOIIeHNe dIIeKTpruYe-
CKOH SHeprHH. DKOJIOTHIECKHE PUCKH
TIPU TIPOM3BOJICTBE HIIEKTPOIHEPTHN.
KynbTypa ucnons30BaHus SIEKTPOIHEp-
' B HOBC@)IHBBHOI\;I JKHU3HH

3 | Mexanudeckue u 5 | MexaHndeckne BOJHEL, YCIOBHA pactpo- | OObsICHeHHE OCHOBHBIX IPHHIIUIIOB AEHCTBUS TEXHUUECKIX

DJIEKTPOMArHuTHBIC
BOJIHBI

crpanenus. [lepuoa. CkopocTh pacnpo-
CTpaHEHUs | JJIMHA BOJNHEL [lomepeynsie
¥ TIPOJI0JIbHBIC BOJHBL MHTEphepeHnns
U 1 pakiys MEXaHHUECKUX BOJH. 3BYK.
CkopocTs 3ByKa. [ poMKocTh 3ByKa. BbI-
cota ToHa. TemOp 3ByKa. DieKkTpomar-
HUTHBIE BOJHBI. Y CIOBUS U3ITy4ECHUS
2JIEKTPOMATHUTHBIX BOJH. B3anMHas
opueHTalus BEeKTOpoB E, B, v B dJek-
TpOMarHuTHoi BosiHe. CBOMCTBA DJIeK-
TPOMarHUTHBIX BOJH: OTPAXXCHUE, TIpe-
JIOMJICHUE, TOJSIPU3aLHs, TUdpaKIys,
uHTepdepenus. CKopocTh IeKTpoMar-
HUTHBIX BoJH. llIkana anexTpoMaraur-
HbIX BOJH. [Ipumenenue snexrpomar-
HUTHBIX BOJIH B TEXHUKE U OBITY.
[IpHUHIMITEL paAHOCBS3H U TEICBUICHHS.

YCTPOMCTB U TEXHOJOTHH, TAKUX KaK: My3bIKAJIbHBIC HH-
CTPYMEHTHI, YIbTPAa3ByKOBas JUarHOCTHKA B TEXHHUKE U Me-
JMIIHE, pajap, paauoNpHEMHNK, TEIEBU30p, aHTEHHA, Te-
nedon, CBU-neun; 1 yciaoBuil nx 6€30MacHOr0 NPUMEHEHUS
B IPaKTUYECKOH KHU3HU.

Pewenne pacu€THBIX U Kaue€CTBEHHBIX 3a7au C ONOPOil Ha
pacIpoCTpaHEeHNEe MEXaHUIECKHX U 3IEKTPOMArHUTHBIX
BOJIH. crionp30Banue MHGOPMAMOHHBIX TEXHOIOTHH IS
[IOUCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALUYU U IIPEICTAB-
JIeHust NTH(OPMAIHH IIPY MTOJTOTOBKE COOOLIeH i 00 Hc-
M10JIb30BaHUHM DJICKTPOMATHUTHBIX BOJIH B TEXHHKE.
VYuacTthe B JMCKYCCHH 00 3JIEKTPOMArHUTHOM 3arpsi3HEHUU
OKPY>KaIoLLEH Cpenbl.

Pa6ora B rpynmnax npu riaHUpOBaHWUH, TIPOBEICHUH U UH-
TepIpeTaluy Pe3yNbTaTOB ONbITOB U aHAIN3€E AOTOIHHU-
TENBHBIX ICTOYHUKOB HH(OPMAINN 110 TeMe: N3yICHHBIS
3aKOHBI U 3aKOHOMEPHOCTH, ONUCHIBAIOLINE




Ne| Temaruueckuii 6,10k, |Kou-
OcHOBHOe cofiep:kaHue OcHOBHBIE BHIbI IEATETbHOCTH Y4AUIUXCS
n/n Tema BO 4
Papgmonoxarus.
DJEeKTPOMarHUTHOE 3arpsi3HCHHUE OKPY-
JKarolIeH cpebl

4 | Omnruka 10 | l'eomerpuueckas ontuka. IIpsmonu- [IpoBenenue 3xkcriepuMenTa: HaOIIOICHUE TUCTIEPCUH CBe-
HEHOe pacIpOCTpaHEHUE CBETA B Of1- Ta; U3MEPEHHEe OKa3aTelsl MPEIOMICHUS CTEKIa; UCCIe0-
HOpOJHOI cpene. ToueuHblit HCTOYHUK | BaHHE CBOICTB H300paKEHUI B TMH3AX.
cBeta. JIyd cBeta. OTpaxkeHue cBeTa. OOBbsicCHEeHHE OCHOBHBIX MPUHIUIOB ACHCTBUS TEXHUYECKUX
3aKkoHbI OTpakeHHs cBeTa. [locTpoeHHE | yCTPOWCTB M TEXHOJIOTHIA, TAKUX KaK: OYKH, JIyma, (oToar-
M300paKeHUH B TUTIOCKOM 3€pKalie. mapaT, IPOCKIIMOHHBIH anmapar, MUKPOCKOII, TEJICCKOTI,
[Ipenomiienne cBeta. 3aKOHBI MPEIOM- BOJIOKOHHAsI OTITHKA, TU(PPAKIHOHHAS PEIIETKA, TTOJIIPOHI;
JICHHs cBeTa. AOCONIOTHBIN MOKA3aTeNb | M YCJIOBHN MX 0€30MaCHOT0 MPUMECHEHHS B IPAKTHICCKOM
npenomiieHus. [TonHoe BHyTpeHHEE JKU3HU.
otpakenue. [IpenensHeiii yron nonHoro | Pemenne pacu€THBIX 3a1a4 ¢ SIBHO 331aHHOM (PU3HUECKOM
BHYTPEHHETO OTPAXKCHUSL. MOJIEJIBIO C HCIIO0JIb30BaHUEM OCHOBHBIX 3aKOHOB M (OPMYIT
Hucnepcus cBera. COXHBINA COCTaB T€OMETPUYECKON ONTHKU.

Oernoro cBeta. L{BeT. [ocTpoenue u omucanne U300PaKEHHS, CO3aBaAEMOTO
CoOuparomue U pacCeUBAONINE JIMH3BL. | TIOCKUM 3€PKaJIOM, TOHKOM JTMH30M.
Toukas nunH3za. PokycHoe paccTosiHie U | Pacno3HaBanue GU3NYECKUX SIBICHUMN B OMBITAX U OKPYKa-
ONTHYECKAs CHJIa TOHKOM JIH3HI. [1o- IOILEH JKU3HU: PSIMOJIMHEIHOE pacpOoCTpaHEHUE CBETa,
CTPOCHHUE N300pAXKCHUI B COOUPAIOIINX | OTPAXKCHHUE, PEIOMIICHUE, HHTEpDEpEHIIMS, TUPPAKIHS U
1 pacceuBaroNIX JTuH3ax. PopMyma MOJISIPU3AIHS CBETA, JUCIEPCHS CBETA.
TOHKOM JIMH3BI. Y BeJIMUCHHE, 1aBaeMOe | AHaJIM3 ONTUYECKUX SIBJICHUH C UCTIOJIb30BAHUEM 3aKOHOB:
JINH3011. 3aKOH MPSIMOJIMHENHOTIO PACIIPOCTPAHEHHsI CBETA, 3aKOHBI
[Ipenens! NPIMEHUMOCTH T€OMETPHYE- | OTPAXKEHUS CBETA, 3aKOHBI PEIOMIICHUS CBETA.
CKOI ONITHKH. OrnucaHye ONTHYCCKUX ABJICHHIA C HCIONb30BaHUEM (pu3u-
BonHoBas ontuka. HTepdepeHims YECKUX BEIUYMH: (POKYCHOE PACCTOSIHUE U ONTUYCCKAs CHJIa
cBera. KorepeHTHbIE HCTOUHUKHU. YCIIO- | JIMH3bI
BUs HAOIIOICHUS] MAKCUMYMOB M MHHHU-
MyMOB B HHTEP(EpEeHIIMOHHOM KapTHHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX HC-
TOYHHKOB.
Hubpakums ceera. [ndpakunoHaas
pemérka. Y clioBre HaOIOICHHUS TJIaB-
HBIX MAKCHMYMOB TIPH TTaJICHUH MOHO-
XPOMATHYECKOTO CBETa Ha TU(DPAKITHOH-
Hyto pewi€rky. [lonspusanus ceera

Pa3xea 6. OCHOBBI CIIEIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH (4 1)

5 | OcuoBer CTO 4 | 'panu1bl NPUMEHUMOCTH KJlaccuyecko | PemeHre kauecTBEHHBIX 3a/a4 C ONMOPOH Ha U3yUYEHHBIE 3a-
MexaHuKH. [locTynarel cnennansHON KOHBI, 3aKOHOMEPHOCTH H (U3MYECKUE SBICHUS IO TeMe
TEOPHH OTHOCHTENILHOCTH: MHBapHaHT- | «OcHOBBI CTO».
HOCTBH MOJTyJIsl CKOPOCTH CBETa B Bakyy- | Vcmomp3oBaHue HHPOPMAIIMOHHBIX TEXHOJIOTUH IS TIOUC-
Me, IPUHIIAI OTHOCHTEIIFHOCTH DiH- Ka, CTPYKTYPHUPOBaHHUs, HHTEPIPETAIIN 1 PEACTABICHHS
mreitna OTHOCUTENBHOCTH OTHOBpE- MH(OPMAIIMH [IPH MTOJrOTOBKE COOOLICHHH O rpaHUIIaX
MEHHOCTH. 3aMe/JICHUE BPEMEHH H CO- MPUMEHUMOCTH KJIaCCHYECKON MexaHuKu u ocHoBax CTO
Kpame}me JIINHBI. 3Heprm{ u I/IMl'lyJ'l])C
PpeATUBUCTCKOM yacTuIibl. CBA3b Macchl

C SHEepruei U NMITYyJIbCOMPENSITHBHCT-
CKOWYACTHIIBL. DHEPTHUS TIOKOS
PA3JIEJI7. KBAHTOBAS ®U3UKA (15 v)
6 | DieMeHThI KBaHTOBOM 6 | ®oronsr. Dopmyna [Inanka cBsi3u OOBsiCHEHE OCHOBHBIX NMPHUHIIUITOB JCHCTBHS TEXHUIECKIX

OIITHKHU

9Hepruu GOTOHA C €ro YacToTOM.
.OHeprus n uMnyisc GporoHa
OTKpBITHE U HCCIe0BaHnEe POTOI]-
¢exta. OmpiTer A.I'.CToneToBa. 3aKOHBI
¢dororddexra. Ypapuenue DitHiuTeliHA
st poroaddexra. «KpacHas rpaHuIian
¢doroaddexra. JJaBnenne ceera. ONBITH
I1.H.JIe6eneBa. XuMu4yecKkoe NelCTBAE
cBeTa

YCTPOMWCTB, TAKKX Kak: (POTOIIEMEHT, (HOTOAATUHK,
coJHeYHast 6atapesi, CBeTOIHO/I; M YCIOBHIA UX 6€30MmacHOro
MPUMEHEHHS B IPAKTUYECKON )KU3HU.

Permienne pacy€THBIX 337124 C SIBHO 3aIaHHOM (HHU3UUECKON
MOJIEITBIO C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H (hOPMYIT
KBaHTOBOM OTITHKH.

Pemenue kaueCTBEHHBIX 33/1a4 C OMOPOI HA H3YYCHHEIC
3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOI ONITHKH.
PacniozHaBanue pu3nvecKux SBICHUN B YUCOHBIX OIBITAX:
(dorosnekrpuueckuii a3 dexT, cBeTOBOE JaBiIeHHE.
OmnucaHne U3y4eHHBIX KBAHTOBBIX SBJICHUI U IPOLIECCOB C
UCIIOJIb30BaHHEM (DU3HUYCSCKUX BEIUUUH: CKOPOCTb dJICK-
TPOMAarHUTHBIX BOJIH, JUTHHA BOJIHBI  YaCTOTa CBETA, YHEP-
THsI 1 IMITYJIBC ()OTOHA




Ne| Temaruueckuii 6,10k, |Kou-
OcHOBHOe coep:kaHue OcHOBHBIE BU/IBI IeATEILHOCTH YYALINXCS
n/n TemMa BO 4

7 | Crpoenue atoma 4 | Mopuens atoma Tomcona. Onbitel Pe- [IpoBeneHue sKCIIepUMEHTA: HAOIIOICHUE JIMHEHYATOTO
3epdop/a Mo paccessHUIO 0-9acTHuIl. criekTpa. OOBsICHEHNE OCHOBHBIX TPUHIIUIIOB AEHCTBHS
[Inanerapnas monens aroma. Iloctyna- | TEXHMUECKUX YCTPOMCTB, TAKMX KaK: CIIEKTPOCKOII, Jasep,
Thl bopa. M3nydyenue u noriomexnue KBAaHTOBBIA KOMIIBIOTEP; U YCIOBHI UX 0€30MIaCHOTO IpH-
(OTOHOB IIpU TEPEXOAE aTOMa C OJHO- | MEHEHHUS B IPAKTUUECKOH sKU3HU. PeleHne kauecTBEHHbBIX
IO YpOBHS 3HEPIUH Ha Ipyroil. Buasl 3a/1a4 ¢ ONOPOH Ha N3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
cnekTpoB. CriekTp ypoBHel SHeprun ¢dmugeckue sBiaeHus o teMe «Ctpoenue aromay. Pacro-
aToMa BoJoposia. BonHoBEIe cBOlicTBa 3HaBaHHE (PU3NIECKUX SIBJICHUH B yUeOHBIX OIbITaX: BO3-
yactull. Bonusl ge bpoiins. Koprnycky- | HUKHOBeHUE TMHEHUYaTOro crekTpa. AHaau3 KBAaHTOBBIX
JISIPHO-BOJTHOBOH ayanu3M. CIIOHTaHHOE | IPOIECCOB U SIBJIGHHH ¢ HCHOJIb30BaHHEM ocTynaToB bopa
1 BEIHY)XXJICHHOE U3JTydeHHe

8 | ATomHOe Aapo 5 | DKcrepuMeHTHI, JoKa3biBaonme cinox- | [IpoBeneHne yueHHYeCKOro SKCIepHUMEHTa: HCCIeA0BaHNE
HOCTB cTpoeHHs supa. OTKpEITHE pa- TPEKOB YacTHII (110 TOTOBBIM (OTOTrpadusIm).
nuoakTuBHOCTH. OnEITH Pesepdopaa mo | OObsicCHEHnEe OCHOBHBIX MPUHIUIIOB ACHCTBHS TEXHHIECKIX
OIIPEIENICHNIO COCTAaBA PaJHOAKTHBHOTO | YCTPOMCTB, TaKUX KaK: IO3UMETp, kKamepa BuibcoHa, suep-
n3nydenus. CoiicTBa anbda-, Gera-, HBII peaKTop, aToMHast 60M0a; M YCIOBHI HX 6€30MacHOTO
raMma-u3IydeHus. Bnustaue pagnoaxk- MIPUMEHEHHS B IPAKTUIECKOHN XKHU3HH.
THBHOCTH HA JKHBBIE OPTaHU3MBI. Pemenne kauecTBEHHBIX 3aa4 C OIIOPOI HA U3yIEHHBIE
OTKpBITHE IPOTOHA U HeWTpoHa. Hyk- 3aKOHBI, 3aKOHOMEPHOCTH U HU3MIECKHE SIBICHUS IO TeMe
JIOHHAsI MOJeNb Aapa [ eiizenOepra— «ATOMHOE SIITPOY.
UBanenko. 3apsin sinpa. MaccoBoe unc- | PacniozHaBanne GU3HYECKUX SBICHHH B yI€OHBIX ONBITAX U
1o sapa. M3oromsl. Anbda-pacna. B OKpY)KaloIleH )KU3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs
DJIeKTPOHHBIN U MTO3UTPOHHBIN OeTa- PaaroaKTHBHOCTB.
pacnaa. 'amMMa-u3nydenue. 3akoH pa- OmnucaHne H3y4eHHBIX KBAHTOBBIX SIBJICHHH U IIPOIIECCOB C
JMOAKTHBHOT'O PacIaa. HCTIONIb30BaHNEM (PU3UUECKUX BEIWYMH: IEPHO/] IOIypac-
OHeprus CBA3M HYKJIOHOB B sipe. Snep- | majga, SHEpTHUst CBSI3H aTOMHBIX SIEP.
Hble cuitbl. JledekT Macch siapa. Saep- | AHaJIHM3 MPOIECCOB U SABJICHHUH C HCIOIb30BaHUEM 3aKOHOB
HBIE peaknuy. JeneHue u CHHTE3 sAep. | M HOCTYJIAaTOB: 3aKOH COXPAHEHHMS MEKTPHIECKOTO 3apsa,
Snepusiit peakrop. TepmosinepHsbIit 3aKOH COXPAaHEHUs] MacCOBOI0 YMCia, MocTynaTsl bopa,
CHHTE3. 3aKOH paJHoaKTUBHOIO pacraja.
[IpoGieMBl ¥ IEPCHEKTUBEI SAESPHON Hcnonb3oBanye HHPOPMAIMOHHBIX TEXHOJIOTHH JUTS TIOHC-
9HEPreTHKU. DKOJIOTHYECKHE aCTIeKThI Ka, CTPYKTYpPHPOBAHUS, HHTEPIIPETALIMH U NTPEICTaBICHUS
SZIEPHON SHEPreTUKH. DJIeMEHTapHBIE MH(OPMAIIMH IIPH MTOJTOTOBKE COOOLIEHUH O TPUMEHEHUH
gacTurpl. OTKPEITHE TTO3UTPOHA. MeTo- | 3aKOHOB KBAaHTOBOW (DM3MKH B TEXHUKE M TEXHOIOTHIX
JI61 HAOJTIOACHNS M PETHCTPALNH dJIe-
MEHTapHBIX yacTull. OyH1aMeHTaIbHbIe
B3anMoOJIeHcTBHA. EnuHCTBO (u3mye-
CKOM KapTHUHBI MHpa

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKMU (7 u)
9 | DnemenTsl actpodu3uku | 7 | DTansl pa3BUTHS acTpoHOMuUH. [1pu- IMoarotoBka coOOICHHUIT 0 METOIAX TOTYUCHUS HAYUHBIX

KJIQJITHOE U MUPOBO33pEHUECKOE 3HAYE-
HHUe acTpoHOMUH. Bua 38€31HOTO Heba.
Co3Be3nus, sipKue 3BE3/1bI, TUIAHETHI,

ux BuguMmoe aBrkenne. CoaHeuHas
cucrema. Comnie. CollHeYHast aKTHB-
HocTh. Uctounuk sHeprun ConHIa

1 3BE371. 3BE3/IBI, UX OCHOBHBIE XapaKTe-
puctuku. JluarpaMma «CrieKTpaitbHBINH
KJIACC — CBETUMOCTB». 3BE3/IbI TJIaBHOM
MOCJICIOBATEIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTBY IS 3BE3]T
TJIABHOM TOCJICIOBATEIIBHOCTH.
Buytpennee ctpoenne 38&371. CoBpe-
MEHHBIE TIPE/ICTABIICHHUS O TIPOUCXOXK-
nennu U 3Boirronuy CollHIa U 3BE3].
Orarbl xku3HA 3BE31. Mueunsrii [Tyte —
Hamra ["anakTtuka. [lonoxxeHue u IBUXe-
aue Connia B ['anakTuke.

Tumne! ranaktuk. PaguoranakTuku

U KBa3apel. YEpHbIE ObIPHI B spax ra-
naktuk. Beenennas. Pacupenue Bee-
JenHoi. 3akon Xab6ia. Pa3oeranue
ranaktuk. Teopust bonbimoro B3peIBa.
PenukroBoe u3inyueHue.

MacuirabHas cTpykTypa BeenenHoH.
MeraranakTuka.

Hepewménnsie npobnemMsl aCTpOHOMUU

ACTPOHOMHYECKUX 3HAHUMN, OTKPBITUSIX B COBPEMEHHOMN
ACTPOHOMUH.

BrinonHeHue 3aaHuil, IpOBEPSIONINX BIIaJIEHHE OCHOBO-
TI0JIaraloIMMHI aCTPOHOMUYECKUMH MOHSITHSIMHU, TIO3BOJISI-
IOIIMMH XapaKTEePU30BaTh MPOLECCHI, TPOUCXOASIIUE B
3BE3/1aX, B 3BE3JHBIX CUCTEMAX, B MEXKTaIaKTUYECKOU Cpe-
Iie; IBUKEHHE HEOECHBIX TEl, SBOJIOLHMIO 38631 1 Beenen-
HOM.

[IpoBeneHue HaOIIOJCHII HEBOOPY)KEHHBIM TJIa30M C UC-
M0JIb30BaHHEM KOMITbIOTEPHBIX MPUIIOXKEHUN 71 onpese-
JICHUSI IOJIOXKEHHST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31us CeBepHOro MoNTyIapys U spKue
3BE3IBI.

[IpoBenenne HabmMOAEHMI B Teneckor JIyHbL, TITaHET,
Mieunoro Ilytu




Ne| Temaruueckuii 6,10k, |Kou-
OcHoBHOe cofrep:KaHne OcHOBHBIE BU/IBI IeATEILHOCTH YYALINXCS
n/n TemMa BO 4
OBOBIIAIOIIEE HOBTOPEHHUE (4 1)
10| Cucremaruzanus 1 4 | Ponp ¢U3MKH U aCTPOHOMUH B HKOHO- YyacTue B JUCKYCCHHU O PO (PU3UKH U aCTPOHOMHUU B
00o01eHre MaTeprana MHYECKOH, TEXHOJIOTUYECKOH, COLMalIb- | pa3iInyuHbIX cepax AesATeIbHOCTH YeloBeKa.
Kypca GpU3NKI HOH M 3THYecKOoH cdepax nesTensHocTH | [Tonroroska cooOmeHnit o MecTe pU3NIECcKOi KapTHHBI
YeJ0BeKa; poJib ¥ MEeCTO (DM3HUKU M acT- | MHpA B PSAY COBPEMEHHBIX IPEJICTABICHUH O IPHPOJIE.
POHOMHU B COBPEMEHHON Hay4HOH Kap- | BrmonHeHue yaeOHBIX 3aJaHUH, IEMOHCTPHUPYIOMINX OCBO-
THHE MUPA; POJIb (PU3NUECKON TEOPHUH B | €HHE OCHOBHBIX MOHATHH, (U3NUECKUX BETHINH U 3aKOHOB
(hopMupOBaHUH TIPEICTaBICHUI O (pu- Kypca ¢puzuku 10—11 xmaccos
3MYECKOI KapTHHE MHpA, MecTo (Hu3u-
YeCKOW KapTHHBI MUpa B 00IIEeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
TIPEICTaBICHU O IPUpOIe
11 Peseps 3

TemaTndeckoe IJIAHUPOBAHUE yqeﬁnoro npeamera «DusnkKa»

11 KJIACC (o4Ho-3a049Hast popma oOydeHwst)
1 yac B Hegemo, Bcero 34 4, 1 4 — pezepBHOE BpeMsi

Ne| Temaruueckuii 6,10k, |Kou-
OcHoBHOE cofrep:KaHne OcHOBHBIE BUbI 1€ TEIbHOCTH Y4ALIUXCS
n/n TeMa BO 4
PA3JIEJI4. QJIEKTPOJJUHAMUKA (11 u)

1 | MarnutHoe none. 11 | [TocTosiHHBIC MarHUTHL. B3anmoneii- IIpoBenenue sKCepUMEHTA: U3Y4EHNE MATHUTHOTO TOJISt
DIEeKTPOMarHuTHas CTBHE IIOCTOSTHHBIX MarHUTOB. MarHuT- | KaTYIIKU C TOKOM; UCCIIEIOBaHUE JEUCTBUS IIOCTOSHHOIO
HHAYKIUSA Hoe none. Bekrop MarHuTHOH HHIYK- MarHuTa Ha paMKy ¢ TOKOM; HCCIICZIOBAHUE ABJICHUS dJIEK-

nuy. IlpuHnun cyneprno3unuy MariuT- | TPOMarHUTHOM MHITYKIIUH.
HBIX 1oJiel. JINHUY MarHUTHOH MHAYK- | OOBsCHEHHE OCHOBHBIX MIPUHIHUIIOB IEHCTBHS TEXHHYECKUX
nuu. Kapruna nuHM MarHuTHON WH- YCTPOMCTB, TAKMX KaK: MOCTOSTHHbIE MAarHUTBI, JJIEKTpOMAr-
JYKIWH TOJS TOCTOSTHHBIX MarHUTOB. HUTBI, JJIEKTPO/IBUTaTellb, YCKOPUTEIN SI€MEHTAPHBIX Ya-
MarsuTHoe 1oJie IPOBOJAHUKA C TOKOM. | CTHII, HHIYKIIHOHHAS IIe4b; ¥ YCIOBUH X 0€30I1acHOTO
KapruHa nuHMI HHIYKIIMA MaTHUTHOTO | IIPHUMEHEHUS B IPAKTHUECKON JKI3HN.
T10JIs1 JUIMHHOTO MPSMOTO IPOBOIHHUKA Pemenne pacu€THBIX 3a7a4 Ha IPUMeHEHHE GOPMYIT TEMBI
U 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHUKA, | «MarHutHoe mosie. DJIeKTpOMarHuTHast HHITyKLIHS.
KaTynku ¢ TokoM. OnbIT Dpcrena. B3a- | PemeHue kauecTBeHHBIX 3a/1a4 C OIOPOi Ha H3yUYCHHBIE
HUMOJICHCTBHE IIPOBOJIHUKOB C TOKOM. 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SIBICHUS TEMBI
Cuna AMnepa, e€ MOIyls M HanpaBie- | «MarHuTHOE Tosie. DIeKTPOMarHUTHAST HHAYKITUS».
nue. Cuna JlopeHra, e€ MOy 1 Ormpenenenne HaNPaBICHNS BEKTOPA HHAYKIMHA MarHUTHO-
HarpaBiieHHe. J[BIKeHNe 3apsKeHHOI TO TIOJISI IPOBOJHUKA C TOKOM, CHIIBI Amriepa u cuitst Jlo-
YaCTHIIBI B OMHOPOJHOM MarHUTHOM peHIa.
noste. Pabora cuibl Jlopenna. Pacrio3HaBanue pU3NYECKUX SIBICHUH B YUEOHBIX OINBITaX U
SIBiIeHME 3TIEKTPOMarHUTHON MHAYKIUU. | OKPY>KarolleH »KHU3HU: B3aUMOJIeiICTBUE MarHUTOB, JIEK-
IloTox BekTOpa MarHUTHOW MHIYKLUUU. | TPOMAarHUTHAs MHIYKIM, AeHCTBUE MAaTHUTHOTO MOJIS Ha
O/1C unaykmu. 3aKoH 3JIeKTpoMar- MIPOBOJIHUK C TOKOM M JBMKYLLUICS 3apsl.
HUTHOH nHIyKmu Dapanes. AHanm3 31eKTPOMAarHUTHBIX SIBJICHAI C HCIIOIb30BaHUEM
Buxpesoe anexrpudeckoe more. 3JC 3aKOHA JIEKTPOMATHATHOH MHIYKIINL.
HHJYKIINN B IPOBOJHUKE, ABIDKyIIeMcst | OmicaHne n3ydeHHBIX CBOMCTB BEIIECTB U IEKTPOMAarHUT-
TI0 TIOCTYIATENIHHO B OHOPOJHOM Mar- | HBIX SIBJICHUH C HCTIOJIb30BaHIEM (PU3MUECKUX BEINYUH:
HUTHOM I10JI€. MHIIYKIUS MarHUTHOTO IOJIs, cuila Ammepa, cuna JlopeHna,
ITpaBuno Jlenua. MHaAyKTUBHOCTD. fIB- WHIYKTUBHOCTH KaTYIIKH, SJHEPTH DJIEKTPUIECKOTO U Mar-
nenune camonHayknuu. 3JIC camonn- HHUTHOTO ToJIeH
AYyKIUH. 9Heprm[ MAariuTHOTO I10JIA
KaTYIIKU C TOKOM.
DeKTPOMAarHUTHOE TI0JIe
PA3JIEJI 5. KOJIEIOAHUS U BOJIHBI (22Y4)
2 | Mexanudeckue u 9 | KonebatensHas cucrema. CBoOOIHBIE [IpoBeneHne SKCIIEpUMEHTA: UCCIEAOBAHIE 3aBUCHMOCTH

JJIEKTPOMATHUTHEIE
KoJIeOaHus

MexaHndeckue konebanus. ['apmMonuye-
ckue xonedanus. [lepuon, gacrora,
amruiutyaa u ¢asza konebanui. [Ipy-
JKMHHBIM MasiTHUK. MaTeMaTHYeCKUi
MasTHUK. YpaBHEHHE rapMOHUYECKHX
kosiebanuii. [IpeBpaienne sHepruu npu
rapMOHUUYECKUX KOJICOAHNUSX.
KonebarensHerit koHTYyp. CBOOOHEIE
9NIEKTPOMArHUTHBIE KOJIeOaHus B He-
AJILHOM KOJIeOaTeIbHOM KOHTYpe. AHa-
JIOTHS MEXK/Ly MEXaHMYECKUMU U JJIeK-

Tiepro/ia MajbIxX KoyieObaHuH Tpy3a Ha HUTH OT JUIMHEI HUTH
U MaccChl Ipy3a; UCCIECI0BaHUE IEPEMEHHOI0 TOKa B LIETIN U3
MOCIIEZIOBATENILHO COETUHEHHBIX KOHAEHCATOPA, KaTYIIKU

U PE3UCTOpA.

OObsCHEHHE OCHOBHBIX NPUHIUIIOB JEHCTBHUS TEXHUUECKUX
YCTPOMCTB, TAKMX KaK: JIEKTPUUECKUI 3BOHOK, TEHEPATOP
NIEPEMEHHOI0 TOKA, IMHUM JJIEKTPOIepeay; U YCIOBUN UX
0€301acHOT0 MPUMEHEHHS B IPAKTHIECKOH HKHU3HH.
Pemenne pacu€THBIX 3a1a4 C SIBHO 3aJaHHOH (U3MYECKOi
MOJIENEIO C HCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB 1 (hopMy!I,
OIUCBIBAIOLIMX MEXaHUYECKHE U JIEKTPOMAarHUTHbIE KOJle-
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TPOMarHUTHEIMH KoJieOanusmu. dop- Oanus. OnycaHne H3YICHHBIX MEXaHHIECKHUX U JICKTPO-
Mmyna TomcoHa. 3aKOH COXpaHEHHUS MarHATHBIX KOJIE0aHUH C MCIOJIb30BaHHEM (H3NIECKHX
SHEPTHUHM B HJCAIBHOM KOneOaTeIbHOM | BEIMYMH: IIEPHOJ U YacTOTa KosebaHui, aMIIUTyJa 1 (aza
koHType. [IpencraBnenue o 3aTyxaro- KoneGaHui, 3apsi U Cuila TOKa B IPOIIECCE TaApMOHUYECKHX
mux KonebaHusx. BeHyXIeHHbIE Me- JNIEKTPOMATrHUTHBIX KosleOaHuil. PelieHne kadecTBEHHBIX
xaHu4eckue konebanus. Pesonanc. Bol- | 3amay ¢ onopoii Ha H3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTH,
HYXJICHHbIE 2JIEKTPOMarHUTHBIE KOJIe- OITMCHIBAIOIINE MEXaHUIECKUE U DIEKTPOMArHUTHBIE KOJIe-
OaHusI. OaHusl.
[epemennslit TOk. CHHYCOMIANBHBIH Pabora B rpynmnax npy INIaHUPOBAHWY, IPOBEICHUH Y UH-
NepeMeHHBII TOK. MOIHOCTh IIepeMeH- | TepIPeTaIiy Pe3yIbTaToB OIBITOB, M aHAIU3E JOTIOIHH-
HOTO TOKa. AMIUTUTYJHOE U ACHCTBYIO- | TENBHBIX HCTOYHUKOB HH(POPMALUH II0 TeMe
1iee 3HaUCHUE CHUIIbI TOKA U HaNpsKe-
Hus. Tpanchopmarop. [IpousBoactso,
nepegada ¥ HOTpeOIIeHUe dIeKTpuye-
CKOM 5HEpTHH. DKOJIOTUYECKUE PUCKH
IIPU IPOU3BOJICTBE AIICKTPOIHEPTUH.
KynbpTypa ncnonb3oBaHus 2JIEKTPO3HEP-
T'MU B IIOBCEAHEBHON JKH3HU

3 | Mexanudeckue u 5 | MexaHuueckue BOJHEL, YCIOBHA pactpo- | OO0bsICHeHHE OCHOBHBIX IPHHIIUIIOB ACHCTBUS TEXHUIECKIX

JNEKTPOMATrHUTHBIE ctpanenus. Ilepnoa. CKopocTh pactpo- | YCTPOWCTB M TEXHOJIOTHH, TAKHX KaK: My3bIKaJIbHbBIEC HH-
BOJIHBI CTpaHEeHWs U JUTMHA BOJHEL. [lomepeyHble | CTpyMEHTE, YIbTPa3BYKOBas ANArHOCTUKA B TEXHUKE U Me-

1 NIpoJoJIbHBIE BOJIHBL. MHTepdepeHuus | TunuHe, paxap, paIriolnpruéMHIK, TeJIEBU30p, aHTCHHA, Te-
u mudpakiysg MeXxaHHIecKUX BOJIH. 3BYK. | ieon, CBU-neus; u yciaoBuil nx 6€301acCHOr0 NPUMEHEHUS
CxkopocTts 3ByKa. ' poMkocTh 3ByKa. Bbl- | B IPakTH4YECKOM KU3HHU.
corta ToHa. TemOp 3ByKa. Pemenne pacu€THBIX U Kaue€CTBEHHBIX 3ajau C OMOPOil Ha
ONeKTPOMAarHUTHBIE BOJHBI. Y CIIOBHS pacIpoCTpaHeHNE MEXaHHIECKUX U 3eKTPOMArHUTHBIX
H3ITy4eHUs SJIEKTPOMATHUTHBIX BOJH. BOJIH.
Bsaumuas opuenTanus Bektopos E, B, v | Mcrons3oBanue nHPOPMAIIMOHHBIX TEXHOJIOTUH IS TIOUC-
B QJICKTPOMAarHuTHOM BojHe. CBOICTBA | Ka, CTPYKTYpUPOBAHUS, HHTEPIIPETALIUU U IIPEICTABICHUS
3JIEKTPOMArHUTHBIX BOJIH: OTpaXkKeHHeE, MH(OPMAIMH NPU MOATOTOBKE COOOIIEHHH 00 HCIOIb30Ba-
MIpeJIOMIICHHUE, TTONsIpU3aus, Tudpak- HHU 2JIEKTPOMArHUTHBIX BOJIH B TEXHHKE.
yst, nuaTepdepeniyst. CKopocTb 3J1eK- VYyacTue B JUCKYCCHU 00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUHN
TPOMAarHUTHBIX BOJIH. OKpY’KaromIeH cpesbl.
[Ikarma >neKTpoMarHuTHEIX BOJH. [Ipu- | PaboTa B rpymnmax npu mIaHUpOBaHHUH, IPOBEACHUH U HH-
MEHEHHE IeKTPOMArHUTHBIX BOJTH B TepIpeTaiy Pe3yNbTaTOB ONBITOB M aHAIN3E JOTIOIHH-
TEXHUKE U OBITY. TENBHBIX ICTOYHUKOB HH()OPMAIHN 110 TEME: N3yIECHHBIE
[TpuHIMITEl PaAMOCBA3H U TEJIEBUICHUS. | 3aKOHBI U 3aKOHOMEPHOCTH, ONUCHIBAIOIINE
Panuonoxanus.
DIEeKTPOMarHUTHOE 3arps3HeHHe OKpY-
JKAIOUIEH Cpe/Ibl

4 | Onrtuka 8 | ['eomerpuueckas ontuka. [Ipsmomnu- IIpoBeneHue 3KCIIepUMEHTA: HAOIOICHUE TUCTIEPCHH CBE-
HeWHOe PacIpoCTpaHEHHE CBETa B O] Ta; N3MEpEHHe ITOKA3aTeIsl IPETOMIICHHS CTeKIIa; HCCIIe0-
HOpOJHOI cpene. ToueuHbIit ICTOYHUK | BaHHE CBOMCTB M300pakKEHHUI B TMH3AX.
cBera. JIya cBera. OTpaskeHue cBeTa. OO0bsCHEHHE OCHOBHBIX NPHHINIIOB JEHCTBHUS TEXHUUECKNX
3aKoHBI OTpaskeHUs cBeTa. [locTpoeHne | yCTpOMCTB M TEXHOJIOTHIA, TAKUX KaK: OYKH, JIyTa, (oToar-
n300paXKeHHH B INIOCKOM 3epKaie. napar, IpOeKIMOHHbIN annapaT, MUKPOCKOII, TEJIECKOII,
[Tpenomienue cBeTa. 3aKOHBI IPEJIOM- BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS pelIéTKa, MOJISIPOULT;
JIeHHs cBeTa. AOCOIOTHBIN MOKa3aTeab | M YCJIOBHH MX 0€30M1aCHOr0 MPUMEHEHHS B IPAKTUYECKOH
npenomienus. [loaHoe BHyTpeHHEe JKHM3HHU.
otpaxkeHue. [IpenenpHbIil yrox noiHoro | PemeHne pacu€THBIX 3a1a4 ¢ SBHO 3aIaHHOM (hU3HIECKOM
BHYTPEHHETO OTpaxkeHHs. [lucrepcus MOJIENEIO C HCIOJIB30BaHNEM OCHOBHBIX 3aKOHOB M ()OPMYII
cBera. CIIOXKHBII cocTaB 0€NIoro cBeTa. | TeOMETPHYECKON OTNTHKH.
[[Bet. Cobuparomue 1 paccenBaroIie [MocTpoenue n onucanne n300paKeHHs, CO3/[aBaCMOT0
nuH3bl. ToHKas nuH3a. PokycHoe pac- IUIOCKHM 3€pKaJIoM, TOHKOH JIMH3011.
CTOSIHUE U ONTUYECKas CHJla TOHKOM PacniozHaBanne GU3MUYESCKHX SIBICHUI B ONBITAX M OKPYKa-
nuH3bL. [TocTpoenne nzobpaxkeHui B IOIIEH JKU3HU: NPSMOJIMHEIHOE PacIpoCTpaHEHUE CBETA,
COOMPAIOIINX U PACCEHBAIOIINX JINH3aX. | OTPaKCHHE, MpeloMIIeHne, HHTepdepeHIus, Tudpakius 1
dopMysa TOHKOM JIMH3bL. YBEIUUYEHHE, | MOJIIpU3aLMsl CBETa, TUCIIEPCHsl CBETa.
naBaeMoe uH30H. [Ipenens! npuMeHn- | AHaJIM3 ONTHYECKHX SIBJIICHUH C UCIIOIb30BAHHEM 3aKOHOB:
MOCTHU F€OMETPUYECKON ONTUKH. 3aKOH NPSIMOJIMHEHHOTO pacIpOCTPaHEHNUS CBETA, 3aKOHEI
Bonnosas ontuka. MaTepdepenms OTpPa)XKEHHUSI CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA.
cBera. Korepentusle ucrounuku. Ycino- | Omucanne onTHYECKHX SBICHHH ¢ HCIOJIB30BaHUEM (H3H-
BUSI HAOJIIOIEHNST MAKCUMYMOB U MHHHU- | YECKUX BETMYMH: (POKYCHOE PACCTOSHHUE U ONTHUYECKAs! CHIIa
MYMOB B UHTEP(EPEHIINOHHON KapTUHE | JIMH3BI
OT JIBYX CHH(]a3HBIX KOIepEHTHbIX HC-
TOYHUKOB.

5 | Pe3eps 1
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12 KJIACC (o4Ho-3a0uHast popma oOyueHwsI)
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PA3JIEJI 5. KOJIEFOAHUA U BOJIHBI (24)
1 | Onruka 2 | dudpaknus ceera. JudpakunoHnas PacnoznaBanue puszndeckux sSBIEHUN B OIBITaX U OKPYXKa-
pemérka. Y cioBre HaOIIOACHNS TT1aB- IOIIeH JKNU3HH: IPSIMOJIMHEHHOE PacIIpoCTpaHEHHE CBETa,
HBIX MaKCHMYMOB IIPH ITaJJleHUN MOHO- OTpakeHne, IpeIoMIIeHHe, HHTephepeHnns, Tnppakuus n
XPOMAaTHYECKOTO CBeTa Ha TU(PAKIMOH- | TOJISIpU3ALUs CBETa, TUCIEPCHs CBETa.
Hyto pemérky. [lonspusamms cBera AHanm3 ONTHYECKUX SIBIICHUH C HUCIIOIB30BaHHEM 3aKOHOB!
3aKOH NPSIMOJIMHEHHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI
OTpa)kKeHHUs CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA.
OmnucaHne ONTHYECKUX SBIECHHH C UCHONb30BaHUEM (BH3H-
YECKHUX BEUYUH: (POKYCHOE PACCTOSTHUE U ONTHYECKas CHIa
JIFH3BI
Pazaea 6. OCHOBBI CIIEIIAAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH (4 4)
2 | Ocnossl CTO 4 | I'paHuILB] IPUMEHUMOCTH KJIacCu4Yeckol | PelleHue kauecTBEHHBIX 3a7a4 ¢ ONOPON Ha M3ydEHHBIE 3a-
MeXaHUKH. [ocTynaTel crienuanbHOMl KOHBI, 3aKOHOMEPHOCTH M (DU3HYECKHE SIBIICHUS IO TeMe
TEOPUH OTHOCUTENBHOCTH: UHBapHaHT- | «OcHOBEI CTO.
HOCTb MOJYJIsSI CKOPOCTH CBETa B Bakyy- | Mcrmoss3oBanne HH)OPMAIIMOHHBIX TEXHOJIOTHI IS TOUC-
M€, IPUHIIAI OTHOCUTEIBHOCTH DWH- Ka, CTPYKTYPHPOBaHUS, HHTEPIPETALHN U TIPEICTaBICHHS
mreitHa OTHOCHTENBHOCTH OJHOBpE- WH(POPMAIHH TPH ITOATOTOBKE COOOUICHUI 0 TPaHUIax
MEHHOCTH. 3aMeJICHHE BpEMEH! 1 CO- | IIPUMEHUMOCTH KJIaccuueckoi MexaHuku u ocHoBax CTO
KpalleH:e JIIHHBI. DHEPTHUs U UMITYIIbC
pensITUBUCTCKON YacTULBL. CBsI3b MacChl
C DHEprueil U UMITYJIbCOMPEIISITUBHICT-
CKOMYacTULbL. DHEeprus MnoKos
PA3JIEJI7. KBAHTOBASI ®U3UKA (15 1)
3 | DneMeHTH KBaHTOBOH 6 | ®oronsl. ®opmyna [lnanka cBs3u sHEp- | OOBsICHEHHE OCHOBHBIX MIPHHIUIIOB JCHCTBHS TEXHUIECKIX
ONTUKU rud (OTOHA C eTO YaCTOTON. DHEPTUSA U | yCTPOMCTB, TaKMX Kak: (POTORNIEMEHT, (OTOAATIHK,
uMIynbsc GpoToHa. OTKPBITHE U HCCIIe- COJIHEYHas Oarapesi, CBEeTOIHMO/; M YCIOBHI UX 0€30IT1acHOTO
noBaHue Gpotorpdexra. OmbITH MIPUMEHEHUS B IPAKTHYECKOH KI3HH.
A.I'.CroneroBa. 3akoHsl poTod(dexra. | Pemenne pacu€THbIX 3a/1a4 ¢ SIBHO 33laHHON (QU3MIecKon
VYpaBuenune DitHiuTeliHa a1 HoToddh- MOJIEJIBIO C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hopMyIT
¢exra. «Kpacnas rpanuna» GpoTtodd- KBaHTOBOM ONTHKH. PelleHne kauecTBEHHBIX 33134 C OI0-
¢exra. [laBnenue cBera. OIBITHI pOit Ha U3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOI
I1.H.JIe6eneBa. XumMudeckoe neiicTBUe | ONTUKH. Pacrio3HaBaHue GU3MYECKHX SBICHUI B yueOHBIX
cBeTa OTIBITaX: (POTOINEKTPUIECKHA 3PPEKT, CBETOBOE JaBICHHE.
Ommcanne U3y4eHHBIX KBAHTOBBIX SBJICHHI U IPOIECCOB C
HCTIONB30BaHIEM (PU3MUECKUX BEIUIHH: CKOPOCTD dIIEK-
TPOMAarHUTHEIX BOJIH, JUTHHA BOJIHEI M YaCTOTA CBETA, YHEP-
Tust ¥ UMITyJIbC HOTOHA
4 | CrpoeHue aToma 4 Mogens aroma Tomcona. OnbITe Pe- [IpoBeneHne skcriepuMeHTa: HaOIIOICHNE TMHEHYATOTO
3epdop/a Mo paccessHUIO 0-9acTHIl. criekTpa. OOBsICHEHNE OCHOBHBIX NTPUHIIUIIOB AEHCTBHS
[Tmanerapuas Mmozens aroMa. [locTyna- | TeXHHIECKHX YCTPOHCTB, TAKHX KaK: CIIEKTPOCKOTL, Ja3ep,
Tl bopa. U3myuenne u nornomeHue KBaHTOBBIH KOMITBIOTEP; M YCIOBHUH MX 0€30I1aCHOTO NpH-
(OTOHOB IIpHU TIEpPEXoje aToMa C OJJHO- | MCHEHHMS B IPaKTHUECKOH KU3HH. Pelenne kauecTBEHHBIX
IO YPOBHS 3HEPIHM Ha Ipyroi. Buns 3aJa4 C ONOpPOH Ha U3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U
crekTpoB. CHEeKTp ypoBHEH 3Heprun ¢bu3uyeckue spiaeHus no teMe «Ctpoenue aromay. Pacro-
aToMa BOJI0poja. BoimHOBBIE cBOMCTBA 3HaBaHHE (PU3NYECKUX SBJICHUII B yUeOHBIX OMbITaX: BO3-
yactull. Bonnel ge bpoiinsa. Kopmycky- HUKHOBEHHUE JIMHEHYATOr0 CIIeKTpa. AHAJIN3 KBAHTOBBIX
JISIPHO-BOJTHOBOM myanu3M. CIIOHTaHHOE | MPOIECCOB U SIBIIEHHH ¢ MCHOJIb30BaHHEM IocTynaToB bopa
1 BEIHYXX/JICHHOE U3ITydeHHe
5 | ArtomHoe s1po 5 | DKcnepuMeHTHl, JoKaspiBaonme cinox- | [IpoBeneHne yueHMYeCcKoro SKCIIeprMMEHTa: HCCIeJOBAaHIE

HOCTb CTpoeHHs siapa. OTKphITHE pa-
nuoakTuBHOCTH. OmbiThl Pesepdopaa mo
OTIPEIENIEHNIO COCTaBa PAIMOAKTHUBHOTO
n3mydenus. CoiicTsa anbda-, Gera-,
raMMma-mu3IydeHus. Bnusiaue pagnoax-
THBHOCTH Ha JKHBBIE OPTaHU3MBI.
OTkpbITUE IPOTOHA U HEUTpoHA. Hyk-
JIOHHAst MoJenb aapa ['eiizenbepra—
WBanenko. 3apsn sapa. MaccoBoe umc-

TPEKOB YacTHIl (110 TOTOBBIM (OTOrpadusm).

OObsCHEHHE OCHOBHBIX NPUHIUIIOB JEHCTBUS TEXHUUECKUX
YCTPOMCTB, TAKUX Kak: J03UMETp, Kamepa Buibcona, saep-
HBII peakTop, aToMHast 60M0a; M YCIOBHH HX 6€3011acHOTO
MIPUMEHEHHS B IPAKTHIECKOHN XKHU3HML.

Pemenne kauecTBEHHBIX 3324 C OIIOPOI Ha N3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (YU3MIECKHE SIBICHUS 10 TeMe
«ATOMHOE SIIPOY.

Pacnio3naBanue Gpusnueckux sIBICHUH B y4eOHBIX OIMBITAX U




Ne| Temaruueckuii 6,10k, |Kou-
OcHOBHOe coep:kaHue OcHOBHBIE BU/IBI IeATEILHOCTH YYALINXCS
n/n TemMa BO 4
110 sipa. M3oTtomsl. Anbga-pacna. B OKpYXKAOLICH )KU3HU: €CTECTBEHHAs U MCKYCCTBCHHAs
DIeKTPOHHBIN 1 MTO3UTPOHHEIN OeTa- PaTMoaKTHBHOCTE.
pacnaz. 'aMmma-u3mydeHue. 3aKoH pa- OnucaHne U3y4eHHBIX KBAHTOBBIX SBICHUI U IPOIIECCOB C
JMOAKTHBHOTO pacrmaja. HCTIONb30BaHUEM (PU3HUECKUX BEIWYMH: HEPHUO] IOTypac-
OHeprust CBsI3U HyKJIOHOB B siipe. Slaep- | mazna, SHeprus CBA3M aTOMHBIX SIIED.
Hble cuibl. JledexT macchl sapa. Slxep- | AHaaM3 IPOLECCOB U SIBJICHHUHN C HCIOJIB30BaHUEM 3aKOHOB
HbIE peakuuu. JleJeHue U CUHTE3 AJep. | U IIOCTYJIAaTOB: 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsia,
Snepuslii peaxrop. TepMosaepHbIit 3aKOH COXpPaHEHUs] MaCCOBOI'0O Yucia, NocTynarsl bopa,
cuHTe3. [Ipo6aeMbl 1 epCIIeKTHBEI 3aKOH paJIHOaKTHBHOTO paciaza.
SIIEPHON 3HEPreTUKH. DKOJIOrHYECKUE Hcnonp3oBanue HHPOPMAMOHHBIX TEXHOJIOTHH JUIS TIOHC-
ACIIeKTHI SIIEPHOM PHEPTeTHKH. DIIeMeH- | Ka, CTPYKTYPHUPOBAHUS, HHTEPIIPETALMHN H IIPECTaBICHHS
TapHble YacTHIbL. OTKPBITHE MO3UTPO- | MH(GOPMALUHK IIPU HOATOTOBKE COOOLIEHUIT O TPUMEHEHUH
Ha. MeTos! HaOMIOAEHNS U PerucTpa- 3aKOHOB KBAHTOBOH (DM3HKU B TEXHUKE U TEXHOJIOTHUSIX
LUK 3JEMEHTapHBIX yacTull. DyHIaMeH-
TaJlbHbIE B3aUMOJeHcTBUA. EMMHCTBO
(bu3H9IecKoit KapTHHBI MUpa
PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU (7 v)

6 | DnemenTsl acTpodu3uky | 7 | DTambl pa3BUTHS acTpoHOMUH. [Ipu- ITonroToBka coOOUICHUIT 0 METOIaX TOTYUCHUS HAYUHBIX
KJIaJTHO€ U MHPOBO33PEHYECKOE 3HaUe- ACTPOHOMHUUYECKHX 3HaHUM, OTKPBITUAX B COBPEMEHHON
HUe acTpoHOMHU. Bun 3BE31HOTO HEba. | acTpoHOMHM.

Co3Be3nus, apKue 3BE3/bl, INIAaHETHL, BrinonHeHnue 3aganui, NpoBepsIIOIUX BllaJleHHE OCHOBO-
uXx BuAUMoe aprxeHne. CoaHeuHas TMOJTar oMU ACTPOHOMUYECKUMH TTOHATHAMH, TI03BOJIS-
cucrema. Comnre. ComHedHast aKTHB- IOMIUMH XapaKTepPH30BaTh MIPOLECCH, MPOUCXOAAIINE B
HocTh. Vctounuk sHeprun ConHia 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEXKTaIaKTUYECKOU Cpe-
1 3BE371. 3BE3IBI, UX OCHOBHBIC XapakTe- | Je; ABMKEHUE HEOECHBIX TEJ, YBOMIOLUIO 3BE31 1 Beenen-
puctuku. JluarpaMma «CrieKTpaibHbIN HOM.
KJIACC — CBETUMOCTBY. 3BE3/1bI T1aBHOM | [IpoBeneHne HaOIr0JeHIH HEBOOPY)KEHHBIM IJ1a30M C UC-
110CJIE€0BaTEIbHOCTU. 3aBUCUMOCTh N10JIb30BaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUH U1 onpesie-
«Macca — CBETHUMOCTbY JUIsI 3BE3]L JICHUsI IOJIOXKEHHST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
TJIABHOH MOCIIEI0BATENEHOCTH. JIaTy: OCHOBHBIE c03Be3/ust CeBEepHOTO MOMYIIapHs U IPKUe
Brytpennee crpoenue 38€31. CoBpe- 3BE3IBI.
MEHHBIE TIPEJICTAaBICHUS O MPOUCXOXK- [IpoBenenne HabmoaeHnit B Teneckon JIyHsI, IaHeT,
JeHnH 1 3Borory CoJTHIIA 1 3BE3I. Mieunoro Ilytu
Oransl )Ku3HU 3BE3]. Muteunslit [1yte —
Hama ["anakTuka. [TonoxxeHue u aBrke-
Hue CounHia B ["anmakTuke.
Tunsl ranakTuk. Pangnoranaktuku
1 KBazapbl. YEpHBIE ABIPHI B spax ra-
nakTuk. Beenennas. Pacupenue Bee-
neHHoil. 3akoH Xa60ma. Pa3beranue
ranaktuk. Teopus bonbioro B3peiBa.
PenukToBoe u3nyueHue.
MacmabHas cTpykTypa BeenenHoil.
MertaranakTuka.
HepeménHuble mpodaeMbl acTpOHOMHU

OBOBIIAIOIIEE HOBTOPEHHUE (4 1)

7 CI/ICTCMaTPBaL[I/Iﬂ n 4 Poinp (1)1/131/11(1/[ 1 aCTPOHOMUH B SKOHO- Yuyactue B JAUCKYCCHUHU O POJIH (bI/ISI/IKI/I 1 aCTPOHOMHU B

00001IeHIe MaTepuana MHYECKO#, TEXHOJIOTHYECKOH, CO[HANIb- | Pa3iMYHBIX chepax nesTeTbHOCTH YelIOBeKa.

Kypca QU3NKH HOH 1 3THYecKOH cdepax aesTensHocTH | [Tonroroska cooOmennii 0 MecTe pU3NIeCcKOi KapTHHBI
YeJ0BEKa; POJIb ¥ MECTO (DM3HKHU M acT- | MHpA B PSAY COBPEMEHHBIX MPEICTABICHUH O TIPHPOJIE.
pOHOMHU B COBPEMEHHON Hay4HOH Kap- | BrmonHeHue yaeOHBIX 3aJaHUH, IEMOHCTPHUPYIOMINX OCBO-
THHE MUPa; POJIb QU3MIECKON TCOPHH B | €HHE OCHOBHBIX IOHATHH, (QPU3MYECKIX BEJIMYNH U 3aKOHOB
(hopMHUpOBaHKUHU TPEACTABICHHUIT O Pu- kypca ¢usuxu 10—11 knaccos
3MYECKO# KapTHHE MHpPa, MECTO (H3HU-
4eCKOW KapTHUHBI MUpa B 00IIEM sy
COBPEMEHHBIX €CTECTBEHHOHAYUHBIX
MIpeJCTaBICHUN O IpUpoIe

8 Peseps 2
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