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®denepanpHas pabodas mporpamMma 1Mo ydeOHomy mpeametry «Dusmkay (6a30BbIi
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-HAydHbIE MPEIMETH») BKIIIOYAECT
MOSICHUTENBHYIO 3aIMCKY, COiepKaHue 00y4eHUs], INIaHUPYEMbIE€ Pe3yJIbTaThl OCBOCHUS
MIPOTPaMMBI 10 QU3HKE, TEMATHIECKOE IUTAHUPOBAHUE.

[TosicHuTenpHast 3amucKa OTpakaeT OOIIMe LW W 3aJaud U3y4deHUs (PU3MKH,
XapaKTEPUCTUKY TICUXOJOTHUYECKHUX TMPEANOCHIIOK K €ro M3YYCHHIO O0YyYaroIIMMHUCS,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpYy colepKaHus,
K OIIPENEIICHUIO IITAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPHIC
npeaiaraloTcs JUisi 00s3aTeNIbHOTO M3YUYEHUsSI B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
o011iero oOpa3oBaHusl.

[InanupyeMbie pe3yiabTaThl OCBOCHHS MPOTpaMMbl 10 (DHU3UKE BKIOYAIOT
JMYHOCTHBIE, METallpeJIMETHBIC PEe3yJIbTaThl 3a BECh NEPHOJ OOyueHHS Ha YPOBHE
CpelHEro oOIero oOpa3oBaHUs, a TAKXKE MPEAMETHBbIE JOCTHKEHHS OO0YyYarollerocs
3a KaXJIbIi TO7] O0y4eHHUs.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢pusuke 6a30BOro ypoBHs Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHUsI
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJibTaTaM OCBOECHUS OCHOBHOM
oOpazoBaTenbHON mporpammel, npeactabieHHbix B I'OC COO, a Takxke ¢ yuéToM
benepanbHOl paboyeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIUY TPETOAaBaHusl y4eOHOTO
npeamera «®duszukay B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®denepanuu,
peanu3yIoNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Coneprxkanue mporpaMMmsl 1o PU3KMKE HAMPaBIEHO HA (POPMUPOBAHUE €CTECTBEHHO-
HayyHOW KapTuHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHun ux Qu3uke
Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBbHOCTHOro mnoxaxoxaa. lIporpamma
o ¢usmke coorBeTcTBYyeT TpedoBanusM PI'OC COO K mIaHUPYEMbIM JTUIHOCTHBIM,
NpEeAMETHBIM U METalmpeAMETHBIM pe3yjbTaTaM oOOy4YeHHUs, a TaKXke YYUTHhIBACT
HEOOXOJMMOCTh pealHu3allid MEXKIIPEAMETHBIX CBS3€d (U3UKA C €CTECTBEHHO-
HAyYHBIMU YYEOHBIMH TIpeAMeTamMu. B Hell ompenenstoTcs OCHOBHBIC IEIH WU3YUYEHUS
¢bu3MKM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs, IJIAHUPYEMBIE pPE3yJbTaThl
OCBOCHHMSI Kypca (DU3HUKHU: JTUYHOCTHBIC, METaNpeIMETHbIE, TIpeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no (pu3mKe BKIIOYAET:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEMETHBIC PE3YIIbTAThI 10 ToAaM O0yJeHHUS,;

conepkanue yueonoro npeamera «dusuka» mo rogam o0ydeHHsI.

[Iporpamma 1o (u3nke MOXKET OBITh HCIOJB30BaHA YYUTEISIMH KaK OCHOBA
JUIsL COCTaBlIeHUs cBoUX paboumx mporpamm. IIpu paspabotke paboueld mporpaMMbl



B TEMATHYECKOM TUIAHUPOBAHHUM JTOJKHBI OBITH YUTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
ANIEKTPOHHBIX (IUGPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIIOMIMXCSA y4eOHO-
METOJAMYECKMMU MaTepuanamu (MyJIbTUMEIUWHBIE IPOTPAMMBI, JJIEKTPOHHBIE YUEOHUKH
W 3aJa4HUKH, DJIEKTPOHHbIE OWOIMOTEKH, BHUPTYyalbHbIE JA0OPATOPUH, HIPOBBIE
IPOrpaMMbl, KOJJICKIIMU HU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUIAKTHYECKUE BO3MOXKHOCTH HMH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
CoJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BaHUHU.

[IporpamMma 1Mo (u3MKEe HE CKOBBIBAET TBOPYECKYI0 WHHUILMATHUBY YyUUTENEU H
MPENIOCTABIISIET BO3MOXXHOCTD IS PEaU3allMd PA3JIUYHBIX METOJAMYECKHX IOJIXO0JI0B
K OpraHu3anuud oOy4deHHs (U3HMKE MPH YCIOBHHM COXPaHEHUS O00s3aTENbHON dYacTu
CoJIep KaHMs Kypca.

du3nKa Kak Hayka o0 HaubOosee oOLIMX 3aKOHAX MPUPOJIbI, BBICTYMAsl B KAYECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCHUT CYUIECTBEHHBIM BKJIAaJ B CHUCTEMY 3HAHHM
00 okpyxaromem wmupe. lllkonbHbI Kypc (HU3MKH — cUCTEMOOOpa3yIOUN i
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIEKAT B
OCHOBE IMIPOLIECCOB M SIBICHHWH, H3y4yaeMbIX XHUMHEWU, Ouosorueu, Qusnyeckoin
reorpadueit u actpoHomueil. Mcnosb3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMM ONpenensieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTEpUaiOB C
3aJJaHHBIMU CBOMCTBaMM W Jpyrux. M3ydeHue (uU3MKM BHOCUT OCHOBHOM BKJIaJ B
(GopMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTWHbl  MHpa  oOydalliuxcs, B
(dbopMUpOBaHHE YMEHHM NMPUMEHATh HAYYHBIH METO] MO3HAHMS MPHU BBHIOJIHEHUN UMU
y4EOHBIX UCCIICIOBAHMI.

B ocHOBY kypca hu3uku 11 ypOBHS CPEIHETO O0IIEero 00pa30BaHUs MOJIO0KEH Ps
UJel, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX paslieloB (PU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3NKU 00beTUHEH
BOKpYr ¢usnyeckux Teopuidl. Benymum B Kypce sBigerca (popmupoBaHHe
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoesa eymanumapuszayuu. EE peanuzauus MNPEANoNaraeT HCIOIb30BaHUE
I'YMaHUTapHOTO MOTEHIMaNa (PU3NIECKON HAYKHU, OCMBICJICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIlECTBa, a TaKXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U
AKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoesn npuxnaomoti nanpasnennocmu. Kypc ¢usuku mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi NoCPeACTBOM BBEJICHHUS 3JIEMEHTOB COJIEPIKAHMS,
MOCBSALIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbHIE CBS3aHbI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTH, a TakKe OOCYXIEeHUS NpoOJeM palMOHAIbHOIO
IPUPOIONIOIB30BAHUS U KOJOTHYECKON OE30IMaCHOCTH.



Crep>KHEBBIMU dJIEMEHTaMU Kypca (HU3UKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus ABIAIOTCS (u3nueckue Teopu (HopMUpOBAHHE MPEACTABICHUM O
CTPYKType MOCTpPOEHHUsI (U3HUECKONH TEOpHH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PM3UKH peaqn3yeTcs MPekIe BCEro
3a CYET OpraHu3allvy SKCIEPUMEHTAILHOM AesTeNbHOCTH 00yyatomuxcs. s 6a3oBoro
YpOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMmMme 1o ¢pusnke 00beAMHEHBI
B OOIIHI CIIMCOK YYEHUYECKHUX MPAaKTHUECKUX padboT. Brinenenne B yka3aHHOM IepeuHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JJiI KOHTPOJIA W OILEHKH, OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTelbHOrO MPOoLecca UCX0A U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHallleHus kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTcsl OBIAJEHUE 00YUarOIIMMHUCS
YMEHUSIMH  NPOBOJUTh KOCBEHHBIE HW3MEPEHUS, MCCIEAOBAaHUSA 3aBHUCHUMOCTEH
(bu3NYECKUX BEIMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIEISETCS PELICHUIO PAacu€THBIX M KaueCTBEHHBIX 3ajad.
[Tpu >TOM 1151 pacu€THBIX 3a1ad MPUOPUTETOM SIBISIOTCSA 3aJadd C SIBHO 3aJaHHOMN
¢u3nyecKol  MOJAENBIO, MO3BOJSIOIIME  MPUMEHATh  U3YUYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pazaenoB. [l KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBIISIOTCS 33aJaHUSl HA OOBSICHEHHE
NPOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue
BbIOOpPA (PHU3HUECKON MOJENH [T CUTYalluy MTPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecreyeHunto yueOHOro npoiiecca 6a30BbIil ypoBEHb Kypca (PU3HKU Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs JOJDKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (U3UKU
WIM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpamMMe Mo (U3MKE YUYEHWUYECKUX MPAKTHUECKHUX
paboT U IEMOHCTPAILIMOHHOE 000pYI0OBaAHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTHM M OOECHEYMBAECT TOCTAHOBKY TIEPEUYHCICHHBIX B
nporpaMMe Mo (U3MKe KIIHOYEBBIX JAEMOHCTPALUMN JUIsl HCCIEAOBAHUSA H3YYaeMbIX
SBJICHUH U MPOILIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIBbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe oOopymoBaHWE NI YYCHUYECKUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJe TEMAaTUHIECKIX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe O JHOTO
KOMIUIEKTa Ha JABYyX oOyuarommuxcs. TeMaTudeckue KOMIUIEKTHI J1a00paToOpHOTO
000pyIOBaHUS JOJKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPHUTEIbHBIX CUCTEM B BUJIE
U POBBIX JabOpaTOpHUid.

OCHOBHBIMM LETSIMA  M3y4eHHs (u3ukun B oO0mIeM 00pa30BaHUM  SABIISIFOTCS:

(dopMupoBaHHE MHTEpEca M CTPEMJICHUS OOydaloluXcs K HAyYHOMY U3yUEHHUIO
NPUPOIbI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEACTABICHUNH O HAYYHOM METOJEe TMO3HaHUuA H (POpMHpOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(GopMupOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4eHUS OCHOB
CTPOCHHSI MaTepUH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHWEe YMEHUU OOBSCHATH SBJICHUS C WCIOJIB30BAHHEM (HHU3UICCKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dopMupoBaHrUE TpPEACTaBICHUA O ponu (QU3UKKA JUIST  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne STHX Ielei 00ecredrBacTCsl pEeHIeHHEeM CIEAyIoNMX 3a7ad B
npoliecce u3yueHus Kypca (U3UK1 Ha YpPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

npuUOOpEeTeHHe CUCTEMbl 3HaHUK 00 oOumX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAsl MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, SICKTPOJIUHAMUKY,
KBaHTOBYIO (DM3HKY U 3JIEMEHTHI ACTPOPU3UKHU;

dopMupoBaHHEe yMEHHI TPUMEHATH TEOPETUYECKHE 3HAHHUS i OOBSICHEHUS
bu3nuecKkux SBICHUM B TPUPOAEC U JUI TPUHATUS MPAKTHUUECKUX PEIICHU B
MOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHMs Pa3IMYHbIX 337au C SBHO 3aJlaHHOM (u3nyeckout
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHIE (PU3NUECKON MOIETH,
aJICKBaTHOM YCIIOBHUSIM 3a/1a4u;

NoHUMaHue GU3NUECKUX OCHOB U MPUHITUIIOB ACHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYIKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUS
bu3nYeCKUX HKCIEPUMEHTOB, aHaIN3a U MHTEPIpEeTalud HHPOPMAIIH, ONpEeAeTICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBUM JUISI Pa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypoOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpaszoBanust otBoautTcss 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Hemeno),
B 11 xmacce — 68 yacoB (2 Jaca B HEJEINIO).

[Ipenyiaraemsliii B iporpamme 1o Gu3nKe nepeyeHb Ja00paTOPHBIX U MPAKTHYECKUX
paboT sBIIAETCS pEKOMEHAOBAHHBIM, YUUTENb JeJIaeT BBIOOP MPOBEICHUS Ta00PATOPHBIX
palboT U OMBITOB C YUETOM UHIUBUIYATbHBIX 0COOEHHOCTENW 00yYaIOIINXCSl.

JItobast paGouast mporpaMma JOJKHA TMOJHOCTHIO BKIIIOUATh B Ce0sl CONEp KaHUe
JTAHHOM MPOTPaMMBI TI0 (PU3HKE.

B otaenbHbIX ciydasx Kypce (pu3nky 0a30BOro ypoBHSI MOXKET U3y4daThest B 00bEMe 204
yaca 3a aBa roga oOyuenus (3 4 B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBeIn4YMBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOIB3YETCs YUUTEIEM
JUTST M3YYCHHsI BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM TpoduiaeM OOydeHHS, U
YBEITUYHMBACTCS yUeOHAasI HArpy3Ka, OTBOJAUMAs HA U3yUYCHUE MEXAHHUKHU, MOJICKYJISIPHON
GU3MKN W SJIEKTPOAMHAMUKH, 3a CU€T pacIIMpeHHs] dYuciia JTabopaTopHBIX padoT
HCCJIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIIEHUSI KAYECTBEHHBIX U PACUETHBIX 3a/ay.



COAEPKXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3zuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®dusuka — Hayka o npupoae. HayuHble MeTObl MO3HAHUSA OKPY’KAIOILIETO MUPA.
Ponb axcniepuMenTa 1 TEOpUH B MPOLIECCe MO3HAHUS ITPUPOJIbl. DKCIIEPUMEHT B (DU3HKE.

MopenmupoBanvue (puU3NUECKUX SBJICHHH U MporeccoB. HaydHble THITOTE3HI.
dusznyeckue 3aKOHbI M TEOpHH. ['paHUIBI MPUMEHUMOCTU (PU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto ¢hu3uku B (GopMUPOBAaHUN COBPEMEHHON HAYyYHOH KapTHUHBI MHUpAa,
B IPAKTUYECKOM JAEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHaJIOTOBBIC U ITU(DPOBBIC U3MEPUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYHKH.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuxa

Mexanunueckoe qBrxeHne. OTHOCUTENBHOCTh MEXaHUYECKOT0 IBMKEHUA. Crcrema
orcuéra. Tpaekropus.

[lepemenienune, CKOpPOCTh (CpeIHASI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MaTepUaJIbHOW TOYKH, HMX IPOEKUUH HA OCH CHUCTEMBI KoopauHaT. ClioxeHue
MIEPEMEIICHUM U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE H PaBHOYCKOPEHHOE MNpSAMOJIMHEHHOE JBWXeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U MEPEMEIIEHNs MaTepUalbHON
TOYKHU OT BPEMEHH.

CBobOoaHOE nmajieHue. Y CKopeHue CBOOOTHOTO TaJICHUSI.

KpuBonuneinnoe nBuwxeHue. [[BUKeHHME MaTEepUaIbHOM TOYKH IO OKPYKXHOCTH
C IMIOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHENHAs1 CKOPOCTh. [lepron
U yactoTa oOpaiieHus. LleHTpocTpeMuTebHOEe YCKOpEHHUE.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHUE: CIUIAOMETp, JABM)KCHHE
CHapsIIOB, LIETIHbIE U pEMEHHBIE TIEpelayuu.

Jlemoncmpayuu

Mopnens cuCTeMBl OTCYETA, WJUIFOCTPALMS KHHEMAaTUYECKUMX XapaKTEPUCTHK
JIBUKCHHUSL.

[IpeoOpa3oBanue NBUKEHUH C UCTIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue pABWwXeHHs Tena, OpOIIEHHOrO IO YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHus CBOOOHOTO MaeHHUS.

HanpasneHue ckopocTu pu JBUKEHUH 110 OKPY>KHOCTH.



Yuenuueckuii axcnepumenm, 1abopamophvle pabomuwl

N3yuenne HEpaBHOMEPHOTO JBWXXEHHUS C 1EJIbIO0 ONPENEICHUS] MIHOBEHHOMN
CKOPOCTH.

HccnenoBaHnue COOTHOILIGHUS MEXKIY NyTSIMHU, MPONUIACHHBIMH TEJIOM 3a
MOCJIEI0BATEIbHBIE PABHBIEC TPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JABUXKEHHUH C
HA4YaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3yuenune MABWKEHUS IIapUKa B BSI3KOW KHUIAKOCTH.

N3yuenue nBuxeHus Teia, OpoIeHHOr0 rOpU30HTAIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmites. IlepBwiid 3akoH Herotona. MHepumanbsHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cui. Bropoil 3akoH HproToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BceMupHOro taroreHus. Cuia tsokectu. [lepBas kocMudeckas CKOPOCTb.

Cuina ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CkoibxkeHUs, kadeHus). Cuna Ttpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUs U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS IIPH IBMYKEHUU TeJIa B )KUIKOCTH UJIH Trase.

[TocTynarenbHOE U BpaliaTelibHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPJOIO TeJa.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHECHUE: MOAINITHUKY, IBUKECHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpIUN.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U NIAJICHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPIOTO Tea. Buabpl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3yvenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXUHE H
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3axonsl coxpanenus 6 MexaHuke

Nmnynbe MaTepuanbHON TOUKH (Tesa), CUCTEMbl MaTepUalbHBIX TOYeK. MmyJibe
CWIbl M M3MEHEHHWE HMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITyJbca. PeakTUBHOE
JIBUYKEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOUKU. Teopema 00 U3MEHEHUH
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas sHeprus. [loTeHnmanpHas »HEpPrust ymnpyro nedopMHUpPOBaHHOMN
npy>kuHsbl. [loTeHnManbHas SHEPrys Teja BOJIU3U MOBEPXHOCTH 3EeMIIH.

[ToreHnMaNbHBIE U HEMTOTEHIUAIbHBIEC CUJTBI. CBA3b PAOOTHI HEMOTEHIIUATBHBIX CHII
C UI3MEHECHUEM MEXAHUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHCHUSI MEXAHUYECKOMN
DHEPIUU.

Ypyrue v Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE OBMKCHUE.

[Tepexoa MOTEHIMAIBLHOM SHEPTUU B KUHETUYECKYIO U 0OpaTHO.
Yyenuueckuii sxcnepumenm, nabopamopHvle pabomsi

N3yuenne abCOMOTHO HEYTIPYTOTO y1apa C MOMOIIIBIO IBYX OJIMHAKOBBIX HUTSIHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHUEM MEXaHWYECKOW SHEPTHH Tela
Ha MPUMEPE PACTSIHKEHUS] PE3UHOBOTO KI'YTa.

Pa3nen 3. MoJiekyJisipHasi puznka v TepMOIHUHAMUKA
Tema 1. Ocnoevt MoONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJOXKEHUSI MOJIEKYJIPHO-KMHETUYECKONM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBuxkenue. Juddysus. Xapakrep IBUKEHUA H
B3aUMOJECHUCTBUS YaCTHUIL] BellecTBa. MO1eJIM CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MojieNiell. Macca u pa3Mepbl MOJIEKY L.
KommuecTBo Bemectna. [locrosanas ABoraapo.

TermoBoe pasHOBecue. Temmeparypa u e€ usMmepenue. Illkana Ttemneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KUHETUYECKOM
TEOpUH UACATBHOTO ra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpelHe KHHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4dactull rasza. lllkama temmneparyp KensBunHa. ['a3oBbie
3akoHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akoH JlanproHa. HM3ompoueccs
B MJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe npecrabieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OaApOMETp.



Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEIIECTBA, (POoTOrpaduu MOJIEKYI
OpraHUYEeCKUX COCTUHEHUH.

OmnbITel 0 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHIKEHUS.

Mopens onbita [TepHa.

OnbITHI, TOKa3bIBAIOLIME CYLIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3AUMOIECHCTBHUS.

Mopaenb, WIIOCTpUpyonas Ipupoay JaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, MIUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UI€aTIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenre Macchl BO3yXa B KJJACCHOM KOMHAaTE HA OCHOBE U3MEPEHUM 00bEMa
KOMHATBI, TABJICHUS U TEMIIEpATyphl BO3yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXKTy TapaMETPAMH COCTOSIHHS Pa3pEXEHHOT0 rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonuHamuueckass cucrema. BHyTpeHHssI DSHeprus TEPMOAMHAMHYECKON
CUCTEMBI M crHocoObl €€ u3MeHeHuda. KommyecTBO TermoTel U paboTta. BHyTpeHHsA
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTS,
KOHBEKIMS, M3Iy4EHUE. YJIeJIbHAas TEIUIOEMKOCTh BellecTBa. KOJIWYECTBO TEIIOTHI
IIPU TeIUIoNepeaaye.

[TonsiTue 06 agnadbataoM npouecce. IlepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenue
NEPBOr0 3aKOHAa TEPMOJMHAMHUKM K wH3ompoueccaM. ['paduueckas uHTeprperauus
paboThI raza.

Bropoii 3akon TepmonuHamuku. HeoGpaTtuMocTh po1ieccoB B MPUPOJIE.

TeroBble MamuHbl. [TpuHIMOBI KeWCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
HHEPTUU B TEIUIOBBIX MamuHaxX. KoadduimeHT nojie3Horo AeCTBUS TEIJIOBOM MAIIIHHBI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJIE3HOTO JIEUCTBHSA. DKOJOTHYECKHE IMPOOIEMBI
TEIIOPHEPTETUKHY.

TexHHuecKue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEeHHEH HHEPruM Teja MpU COBEPIIEHUH padOThI: BBLIET MPOOKH
13 OyTBUIKU MO JEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTEM TpeHus (BUICOAEMOHCTpaIus).

M3meHeHne BHYTPEHHEW 3HEpPruM (TeMIeparypbl) Tejla MpU TeIuloNepeaaye.

OMnbIT 110 aIabaTHOMY PACIIMPEHUIO BO3TyXa (OTBIT C BO3AYITHBIM OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CTOpaHUS, PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenne yaenpHON TETI0EMKOCTH.
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Tema 3. Azpezamnvie cocmoanus eeuyecmea. Dazoevle nepexoovl

[TapooOpa3oBanne u KoHmeHcanus. Vcmapenwe u kumeHue. AOCONOTHasS M
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HachelllleHHBI map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

Teépmoe Ttemo. Kpucrammuueckue u amopdHbie Teiaa. AHM30TPOINHUS CBOWCTB
kpuctaiioB. Kuakue kpuctamubl. CoBpeMeHHble Matepuanbl. [lnaBnenue u
KpUCTAIUIM3aIus. Y IebHas TerioTa miasieHus. Cyonumanus.

YpaBHEeHUE TEMIIOBOrO OanaHca.

TexHauueckue ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYUYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kumnenune npu noHMKEHHOM J1aBIICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U MJIaBICHUS KPUCTAIUTMUECKOTO BEIIECTRA.

JleMOHCTpalys KpUCTaJlIOB.

Vuenuueckuii oxcnepumenm, nabopamopnule pabomwi

W3MepeHne OTHOCUTEIbHOM BIaXKHOCTH BO3AyXA.

Paznen 4. JnekTpoaguHaMuKa
Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tel. DIEKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUDJIEKTPUKUA U MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. TouyeuyHbI 3IEKTPUYECKUN 3apsl.
Dnektpuueckoe nmosie. Hanpsoxk€HHOCTh dnekTpudeckoro nodid. [IpuHuun cynepno3uinum
ANEKTPUUYECKUX NoJieh. JInHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmman. Pa3HOCTH TOTEHIMANIOB.
[IpOBOIHMKM W JAWJIEKTPUKH B JJIEKTPOCTATHYECKOM Tone. Jlusnexkrpudeckas
MPOHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

TexHnueckne YCTPOMCTBA M MOPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
AIEKTPOMETP,  DJEKTPOCTaTHUECKas  3aliuTa, 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII ACUCTBUS 3JIEKTPOMETPA.

BzanmopencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3IEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaThyecKas 3aluTa.
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JIMBIIEKTPUKY B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAAU IUIACTHH,
pPacCTOSHUS MEXTy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCaTopa.
Vuenuueckuii oxcnepumenm, rabopamopnvle pabomwi

N3mepeHue 371eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii Inekmpuueckuit mox. Toxku 6 paznuunsvix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MIcTOUHMKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 11 y4acTKa LEH.

OIEKTPUYECKOE  CONPOTHUBIICHHE.  YJENBHOE  COINPOTHUBIICHHE  BEILECTBA.
ITocnenoBarensHOE, NapAIIEIBHOE, CMELIAHHOE COEIMHEHNE IIPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH [xoyns—Jlenna. MOIHOCTh 3J€KTPUUECKOTO
TOKa.

DJIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AieKkTpuueckoil rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAS MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3ABUCHMOCTH COIPOTUBIICHUS
METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCTBEHHAs! ¥ MPUMECHAsI POBOIUMOCTD MOJIYITPOBOTHUKOB.
CoiictBa p—Nn-niepexona. [lomynpoBoAHMKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPAxX M paciliaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS
JACCOIMALINS. DIIEKTPOIIU3.

DJIEKTPUYECKHNA TOK B ra3ax. CaMOCTOSTENBHBIM U HECAMOCTOSATEIBHBIA Pa3psi.
Momnnus. [1nazma.

TexHuyeckne ycTporuCTBa M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npubOphl, TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIM JHUOJ, TEPMHUCTOPHI U
(boTOpEe3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue critbl TOKA U HANPSKEHUSL.

3aBUCUMOCTB CONPOTUBJIEHUS TWJIMHAPUYECKUX TPOBOTHUKOB OT JJIMHBI, IUIOIIAINA
MONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE TPOBOIHNUKOB.

[Ipsmoe  wm3MepeHHE  ANEKTPOIABMKyHIEM  cuibl.  KopoTkoe — 3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCHUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia v MPOBOAUMOCTD BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD IUOAA.
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Vuenuueckuii oxcnepumenm, 1abopamopnsie pabomoi

N3ydeHne cMEIIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3MepeHue »ReKTpOABMKYIIEH CHJIbI HCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTUBJICHUSI.

Hab6nronenue snexktponusa.

Me:xnpeaMeTHble CBSI3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kjacce ocyecTBIseTCs ¢ y4ETOM
CoJIep KaTeNIbHbIX MEXIIPEIMETHBIX CBSI3€d C KypcaMu MAaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoswxcnpeomemnvie nouwsimusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHHME, HAyuHBIM (akT, runoresa, pusnyueckasl BeIMYMHA, 3aKOH, TEOPUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHMH, JHHEWHas (yHKUus, napadoda,
runepOona, uX rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: MexaHuuyeckoe JBWKEHUE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAYH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KMIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOJIUTHYECKAs AUCCOLUALINS, FralbBaHUKA.

l'eocpagpus: BNaxxHOCTh BO3yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXAHM3MOB, YUET
TPEHUS B TEXHUKE, MNOAIIMIIHUKH, HMCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMILYJIbCa
B TE€XHHUKE (pakeTa, BOJOMET W JPYyTue), JBUraTeidb BHYTPEHHErO CrOpaHus, MapoBas
TypOHHa, ObITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MOJIYyYEHHS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIGKTPONpPUOOPOB,  KCEPOKC,  CTPYWHBIA  MOPUHTED,
3JIEKTpOHArpeBaTesIbHbIe MPUOOPHI, FJTEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Paznen 4. DnexkrpoamHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMACHUMHAA UHOYKYUS

IlocTtossHHBIe MarHuThl. B3aumMmojaencTBHEe MOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. Bektop MarHMTHOW WMHAYKUMHU. [IpuHOMIT Cynepno3uiM¥ MarHUTHBIX IOJIEH.
JIvHuu MarHuTHOM MHAYKUIMK. KapTuHa TMHU MarHUTHOM MHAYKIWH MOJIS TOCTOSTHHBIX
Mar"HuToB.

MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JMHUN MHIYKIIMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT OpcTena. BzanmoaelicTBre MpOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MO1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, €€ MOAyJib W HampasicHHUE. /[BH)KEHHE 3apsyKEHHOM YaCTHIIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuibl Jlopenua.

SIBneHHE ANEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM MHAYKLMU.
DNEKTPOABMKYLIAs CHJIA MHIYKIIUHA. 3aKOH AJIEKTPOMAarHuTHOM nHayKunn dapazes.

BuxpeBoe snekTpuueckoe — moje.  OJEKTPOJABIKYINAs  cuja  MHIYKUIUU
B IIPOBOJHUKE, IBHKYIIEMCS ITOCTYATEIBHO B OJHOPOAHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SBneHMe  CaMOMHIYKLMU. ONEeKTpOABMKYIAs  CHJIA
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPHUMEHEHUE: TOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  AJEKTPOABUTATENb,  YCKOPUTENIM  JJIEMEHTApPHBIX  YACTHL,
VWHIYyKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue criibl JIOpeHia Ha HOHBI DJIEKTPOJIATA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABWKYILEH CHIBI HMHIAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccenenosanne neicTBUs MOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHAYKIIHH.

Pa3nen 5. Kosted0anus 1 BOJIHBI
Tema 1. Mexanuueckue u IneKmpomacHumHbsle KoJ1e0anus

Konebarenbhas cucrema. CBOOOIHBIE MeXaHUYECKHUE KoJieOaHus. ["apMoHnUecKre
kosjebanus. [lepuon, yactora, ammintyaa u ¢gasza konedanuid. [IpyKUHHBIN MasTHUK.
MartemaTtnyecknii MasiTHUK. YpaBHEHHE TapMoHWYecknx koyiebanuit. [IpeBpareHue
SHEPIUH NIPU TAPMOHUYECKUX KOJICOaAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHUYECKUMHU U IJICKTPOMArHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpAaHEHHMS DSHEPIUM B HACATILHOM
K0JIe0aTeTbHOM KOHTYpE.
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[IpencraBnenre o 3aryxarnmx KojeOaHUsIX. BBIHYXKICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

ITepemenHsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTPEOJECHUE DIECKTPUUYECKON
SHEPrUM. OKOJOTMYECKHE PHUCKU TPU MPOU3BOACTBE dJIEKTposHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: JIIEKTPUUECKHI 3BOHOK,
TE€HEPATOP MEPEMEHHOIO TOKA, JIMHUM 3JIEKTPONepeaay.
Jlemoncmpayuu

UccnenoBanue mapaMeTpoB  KojieOAaTenbHONM  CUCTEMBbl  (IPYKUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHUi.

WccnenoBaHue CBOMCTB BBIHY K ICHHBIX KOJIEOAHHM.

Habmtonenue pezoHanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcmmtorpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKa W HAINpsDKEHUS OT BPEMEHH)
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHUA.

Pe3onanc mpu  mocneAoBaTENbHOM — COEAMHEHHWHM  PE3UCTOpa,  KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopeinb TUHUM 3JEKTPOoIepe1adn.
Yuenuueckuii sxcnepumenm, nabopamoptvle pabomuwl

WccnenoBanue 3aBUCUMOCTHY TIEPHOJIa MAJIbIX KOJIEOAHUM Ipy3a Ha HUTH OT JJTUHBI
HUTU U MacChl Ipy3a.

HccnepoBanue mepeMEHHOTO TOKA B IIEMHM U3 MOCIENI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyILlK! U pe3UcTopa.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0TTHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHus U 1auHa BoJHbL. [lonepeunsie v mpoosibHbIe BOIHbL. MHTepdepenuus
U AUpaKIysg MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocth 3Byka. Bbicota Tona. TemOp 3BykKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIyYEHHUs AJEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, v B snekrpomarHutHOi BojHe. (CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJH: OTpPaKEHUE, TMpEJIOMIICHUE, TOJApU3amus, JIUPpaKIus,
unTepdepenius. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[Ilkama »IEKTPOMArHUTHBIX BOJH. [IpuMeHEHHWE BIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeeBUICHUA. Paguonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckne yCTpOWCTBA W TNPAKTUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas JHATHOCTMKA B TEXHUKE MW MEIUUHHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.
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Llemoncmpayuu

O6pazoBaHue U pacrpocTpaHEeHHE MONEPEYHBIX U MPO0JIbHBIX BOJIH.

KomneoGmromeecs Teno kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepenimm u mudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM pe30HAHC.

HabGnronenue cBA3M TpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYIOW U YaCTOTOMN
KoJIeOaHMI.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEIOMIICHUE,
nossipu3anys, Audpakius, uHTepdepeHIHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHerHOE pacCIpOCTPAHEHUE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbI OTpaxkeHus cBeTa. l[locTpoeHune wu300paxkeHUN B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI TpPEJIOMJICHUS] CBeTa. AOCOTIOTHBIM IMOKAa3aTelNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblii  yroi MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust ceeta. CroxxHbIl cocTaB 6ernoro cBera. LIger.

Cobuparoniye u paccenBaromye JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsiHUE U
ONnTHYECKas Cwia TOHKOW JuH3bL. I[locTpoeHue wu300pakeHU B COOMpAIONINX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONITHUKHU.

BonnoBas ontuka. utepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIOICHUST MAaKCUMYMOB M MUHMMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX
cUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JudpakimonHas pemérka. YCIOBHE HAOIIOICHHS TIJIABHBIX
MaKCUMYMOB TpH MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MpaKkTUIECKOe MPUMEHEHHE: 0UKH, JIyTa, (poToarnrapar,
MPOCKIIMOHHBIN arlapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(PaKIIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsamonnHEetHOE  pacnpOCTpaHEHUE, OTPAKEHUE U IPEJIOMIICHUE  CBETA.
OnTtudeckre mpuOopHI.

[TosHOE BHYTpEeHHEE OTpakeHue. MoJienib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue narepdepeHimuy cpera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue qucnepcuu cBera.
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[Tonmyuyenwne criekTpa ¢ MOMOIIBIO TPH3MEI.
[TosrydeHue criekTpa ¢ MOMOIIBI0 AUPPAKITMOHHON PEIIETKH.
Hab6nronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
H3mepeHune mokasarens mpeoMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300pakeHUM B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'paHuipl IPUMEHMMOCTH KJIACCUYECKOW MexaHukW. l[locTynarel crienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIIUAI OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM MW COKpAILCHUE
JUIVHBI.

OHeprus U UMITyJIbC PEIIATUBUCTCKON YaCTULBL.

CBs13p MacChI C DHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTUIBI. DHEPTUS TTOKOSI.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmovl KGAHMOBOU ONMUKU

®otonbl. Popmyna [InaHka cBs3u 3HEPruM POTOHA C €ro YaCTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpapHenue OuHmTeHa i dororddexra. «KpacHas rpaHuna»
dboTtorddekra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA W  MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1o3((PexT Ha yCTAaHOBKE C IMHKOBOW MIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro Gpotodddekra.

CBeToano.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnwiTel Pesepdopna 1o paccesHHIO 0-4acTHIIL.
[Tnanerapnas moaens atoma. [loctynarsl bopa. M3nyuenue u norsioiienrue (GOTOHOB NpU
IepeX0/Ie aTOMa € OJTHOI0 YPOBHS SHEPruu Ha Apyroil. Buasl cnektpos. CriekTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BoaHOBOM
Jyaau3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIN aHAIU3
(cexTpockoI), 1a3ep, KBAHTOBbII KOMIBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
Onpenenenue IIMHBI BOJIHBI 1a3epa.
Habmronenue muHelyaThIX CIIEKTPOB U3JTYUYCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomol
Habmronenue nuHelyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINAE CJIOKHOCTh CTpoeHus saapa. OTKpbITHE
paaroakTuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuro cocTtaBa paguoOAKTUBHOIO
uznyuyenus. CBoiicTBa anb(da-, 6eta-, raMMa-u3aydeHus. BnusHue painoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHa W HedTpoHa. Hykmonnas wMopenb sjapa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsl.

Anba-pacniaa. DneKTpOHHBIA U MO3UTPOHHBIA OeTa-pacnaj. ['amma-uzinyuyeHue.
3aKOH PaJuOAKTUBHOIO Pacraa.

DOHeprus cBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT Macchl siapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEPCIEKTUBHI SIEPHOM
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.

DneMeHTapHbIe YaCTULBI. OTKPBITUE TO3UTPOHA.

Mertoabl HAOTIOIEHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@yH/1aMEeHTaJIbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHME: JTO3UMETp, Kamepa
Buinbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIHX YaCTHULL.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DyieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

OTtanbl pa3BUTHS acTpOHOMHUHM. IIpHKIagHOE M MHUPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bup 38é31H0T0 HeOa. Co3Be3nus, IpKre 3BE3IBI, TUTAHETHI, UX BUIUMOC JBIKCHHE.

Comnnaeunas cucrema.

Counnne. ConHeyHas akTUBHOCTh. MIcTounuk sHeprun ConHua v 3BE311. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTUKU. [[narpaMma «CreKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJIS 3BE3]1 TJIaBHOM
MOCIIEIOBAaTENLHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE NPEACTABICHUA
0 IMPOUCXOXKACHUHU U 3BOIOIMK COJIHIA U 3BE3/. DTalbl KU3HU 3BE3].

Mnieunsliii [1yTs — Hamia ["anaktuka. [Tonoxenne u nemxenune Coinia B ['anakTuke.
Tunsl ranakTuk. PaguoranakTuku v kBazapbl. YEpHBIE IBIPHI B siApax rajJakTHK.
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Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. Pa3z0eranme rajiakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe n3irydeHue.

Macmrabnas ctpykTypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMH.
Yuenuueckue nabnooenus

Habmonenuss HEBOOPYXKEHHBIM TJ1A30M C HUCIHOJB30BAaHHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JUIsl ONPEEICHUS MOJI0XKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOr0 MOJIYIIAPUS U SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [lyTu.

O06o01maomee NOBTOPEHUE

Ponb ¢u3uku 1 aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBLHON U
THUYECKON cdepax AesITeIbHOCTH YeNIOBEKa, POjb M MECTO (PU3MKM U aCTPOHOMHUU
B COBPEMEHHOM HAy4HOH KapTHHE MHpa, POjb (HU3MUECKON TEOpuH B (POPMHUPOBAHUU
NPEACTABICHUN O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpA
B OOLIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3ydenue kypca gusnku 6a3oBoro ypoBHs B 11 kiacce ocyniecTBisieTcs ¢ y4ETom
COJIep KaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUU.

Medsicnpeomemnvie nowsmusi, CBSI3aHHBIE C M3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIH (akT, rumnore3a, (puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl W HX NPOECKUWH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUUN, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpPEIEICHHUE MI0LaIn
IJIOCKUX (puryp u oob€ma Ted.

buonocus: anexrpuyeckue sIBICHUS B )KMBOM MPUPOJE, KOJIeOaTeNbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SIBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavaldU
Ha KMBBIE OPTAHU3MBL.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHMsl KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

l'eoepagusa: mMarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyHd, (POTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHU M.

Texnonoeusa:  JTWMHAM  DJIEKTPOIIEpeNady, TEHEPATOp  IEPEMEHHOrO  TOKa,
AIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
tenepon, CBY-mieub, NPOEKIIMOHHBIM amnmapaTr, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapest.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOoro mnpeamera «®Pu3uka» HA YPOBHE CpPEAHEro OOIIEro
oOpa3zoBanus (0a30BBI YpPOBEHB) OJDKHO OOECTICUHUTHh JOCTHIKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS y4yeOHOro mnpeamera «Du3UKay JOJKHBI
OTpaXaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEH TO3WIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIINUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOINECTBA, pACHIUPEHHUE >KU3HEHHOTO OIbITa M OIbITa
JESITEILHOCTH B MPOLIECCE pealii3alliM OCHOBHBIX HaNpaBJICHUH BOCIUTATEILHOM
JIeSITEILHOCTH, B TOM YHCJIC B YaCTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIMKA OOYYAIOMIErocs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHA POCCUHCKOTO O0IIECTBA;

OPUHATAE  TPAJUIMOHHBIX  OOIICYCIOBEYECKUX  TYMAaHHUCTHYCCKUX U
JIEMOKPATHYECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECAX TIPasKIaHCKOTO
00IIIeCTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlny;

yMEHHE B3aUMOJICHCTBOBATh C COIUAILHBIMUA HHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIHMSIMU 1 Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTapHOU ¥ BOJIOHTEPCKOM JCSITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSA:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOIUEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH>KEHUSAM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CUTYyallMi0 MW TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYMNBOTO OYIYIIErO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS
SCTETHYECKOE OTHOIIEHHE K MHpPY, BKJIIOUAss JCTETUKY HAyYHOI'O TBOPYECTBA,
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npucymero pu3n4eckon Hayke;

5) TpyA0BOro BOCIIMTAHUS

WHTEpEC K pasNMnyHbIM cepaM mpodecCHOHATBEHON MeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIaHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1aCTH (DHU3UKU
Ha TPOTSHKEHUU BCEH KU3HH,

6) 3K0JIOrH4eCKOTr0 BOCIIMTAHMSI:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HaHUE ITI00AILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE IEUCTBUU B OKPY’KAIOLIEH CPEle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

Pacmmpenue omnbita IesTeIbHOCTH 3KOJIOTMYECKOW HAIIPAaBICHHOCTU HA OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAyYHOW JI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHUS
GU3MKK  OCYIIECTBIATH  HPOEKTHYHD W HCCIEIOBATENBCKYIO  JIEATEIbHOCTh
WHANBHUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE HeHCTBUSA
ba3oBble jJjornyeckue aeicTBUA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OTIPENIEIIATh LU JeATeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU W TPOTUBOPEUHUSI B paccMaTpUBAEMbIX (PU3MUECKHUX
SIBIICHUSAX

pa3pabaThiBaTh TIUIAH pelIeHUs NpoOJeMbl C Yy4€TOM aHalM3a HWMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSATEIBHOCThH, OIEHUBATh COOTBETCTBUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;

KOOPJIMHUPOBATh M BBHITIOJNHATH PabOTy B yCIOBUSX PEaIbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBarejbCKHe 1eCTBUA.

BIIQJICTh HAYYHOW TEPMHUHOJOTHUEHW, KIIOUEBBIMU TOHATHUSMU M  METOJAMU
buznueckoil HayKu;

BJIQJICTh HABBIKAMHM y4e€OHO-MCCIICIOBATEIBCKOM M TPOEKTHOU JESTEIBHOCTU
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B oOsactu (pU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBEO K CaMOCTOSTEIBHOMY IIOUCKY
METOJIOB pelIeHus 3a1a4d (PU3NYECKOTO COAECPIKAHNS, IPUMEHEHUIO PAa3JINYHBIX METOJI0B
MO3HAHUS;

BJIAQJETh BUJAMU JEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEPIIPETALNHN, IPEOOPA30BAHUIO U NPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00J1aCTH (UBHKH;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a7ja4y, BbIJIBUTaTh
TUIOTE3y €€ PEIICHNUs, HAaXOAUTh apryMEHTHI JUJIs 10Ka3aTeIbCTBA CBOMX YTBEPKICHUIM,
3aJ]aBaTh NapaMeTpbl U KPUTEPUU PELICHNUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 33aJaud Pe3yJIbTaThbl, KPUTUUECKH
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M  (OpMyJIUpOBaTh COOCTBEHHbIE 3a7aud B  0Opa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYEHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYAIIMSIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

yMETb [EPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYyl0  00JacThb
KU3HEJEATEIIHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpUrMHaJIbHbIE MOAXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanueii:

BJQJI€Th HABbIKAMHM MOJy4YeHHUs] HH(PopMaluu (U3UUECKOTO COACpPKAHUSA U3
VCTOYHHKOB pa3HBIX THUIOB, CaMOCTOSTEIIBHO OCYLIECTBISATh IIOUCK, AHAIIU3,
CUCTEMATU3ALMI0 M HWHTEPHPETALUI0 HMHPOPMAlUUU PA3IUYHBIX BHIOB U (QopM
IpECTaBIICHMUS;

OLIEHHBATH JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIOJb30BaTh CPENCTBa MHMOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHM
B PpCUICHWH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX ¥ OpPTaHU3alMOHHBIX 3aJad C
coOmogeHueM TpeOOBaHMM  JIPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX W ATUYECKUX HOPM, HOPM HMH(POPMALMOHHOU
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpX aHHs B Pa3IMYHBIX (QopmaTax ¢ y4déToMm
Ha3HAuYeHUs MHPOpPMALMU U LEJIEBON ayJIuTOpUH, BBHIOMpAs ONTUMAJIbHYIO (opmy
IpEJICTaBICHUS U BU3YyaTU3aI[1H.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIe y4eOHbIE JeiiCTBHSA:
OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JIEATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKNA KOH(MDIUKTHBIX CUTYalUid U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIBb30BAHUEM SI3BbIKOBBIX
CPEICTB;
MOHKUMATh U UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAaHAHOM U MHIUBUAYAIbHOM padoThI;
BbIOMpATh TEMATUKY U METOAbI COBMECTHBIX JICUCTBUI C YUYETOM OOIIMX UHTEPECOB,

1 BO3MOKHOCTEH Ka)XJ0ro 4JIeHa KOJIJICKTHBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBHS 1O €€ TOCTHKEHUIO: COCTABJIATH IJIaH ACUCTBUMN, PACIIPEACIIATH POIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TIPOEKTHI, OLIEHUBATh MAEHM C IIO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHbIE YHMBepcajbHble yuyeOHbIe NelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATH [IO3HABATENbHYIO JEATEIBHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMUH, BBISBJIATH NPOOJEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE
3a]1a4H;

CaMOCTOSTENIbHO COCTaBIIATh IUJIaH PEUICHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1ad,
IUIAH  BBIMOJHEHUsI MPaKTUYECKOM paboThl € YyYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacIMpATh paMKH y4eOHOIO IPeIMETa HAa OCHOBE JINYHBIX MPEAIOYTEHHI;

JIeIaTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €70, OpaTh Ha Ce0SI OTBETCTBEHHOCTh
3a pelIeHHUE;

OLICHHUBATbh NPUOOPETEHHBIH OTIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO 3PYAUIMUA B 00JacTH (DU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHbI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJIETh HABBIKAMH IMO3HABATEIBHOU PEQIIEKCUU KAaK OCO3HAHHUS COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOIb30BaTh MPUEMBI pedieKCuu JIs OLICHKU CHUTyalluu, BbBIOOpa BEPHOTO
peuieHus;

yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX TPU aHAJIU3€E PE3YIbTATOB IS TEIbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B nporecce n0OCTHXKEHHS JIUYHOCTHBIX pE3yJIbTATOB OCBOCHHSI MPOTPAMMBbI
no ¢u3uKe 9 YPOBHSA CpeaHero oOmiero o0pa3oBaHus y  OOydaromuxcs
COBEpUIECHCTBYETCS AMOIMOHAIIbHBIN MHTEJUIEKT, MpeAnoaararonmi
Cc(OPMHPOBAHHOCTb:
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CaMOCO3HaHUs, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BHJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOITMOHAILHOMN C(hephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHus, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHNE, CIIOCOOHOCTH aJIalITUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONIEH CTPEMJICHUE K JOCTHKEHUIO IEJIH U
yCIiexXy, ONTHMH3M, HHUIMATUBHOCTb, YMEHHME JICHCTBOBAThb, HCXOJS W3 CBOUX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh ITOHUMATh SMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YUUTBIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOHMIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenust B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U Mecto (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOJIEM;

YUYUTHIBATh  TPaHUIBl MPUMEHEHUS]  HM3YYCHHBIX  (U3UYECKUX  MOJIETIEH:
MaTepuajibHas TOuYKa, MHEpIMajibHas CHCTeMa OTCYETa, abCOJIOTHO TBEPAOE TeEO,
UJICAIbHBIN Ta3, MOAEIU CTPOCHMS Ta30B, XUJIKOCTEU W TBEPHABIX TEJ, TOYCUYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA H
AIEKTPOJANHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJMHENHOE [BUKECHUE,
CBOOOJHOE TMaJIeHUe TeJl, JBIKEHHWE MO OKPY)XHOCTH, WHEPIMS, B3aUMOJEHCTBUE
ten, auddy3us, OpOyHOBCKOE BM)KCHHE, CTPOCHHE >XMJIKOCTEH M TBEPABIX Te,
W3MEHEeHHEe O00bEMa TeNl MpU HarpeBaHUM (OXJAXKIACHUHU), TEIUIOBOE pPaBHOBECHUE,
UCIIApEHNE, KOHJEHCAIIMs, TIJIaBJICHUE, KPUCTAIUIN3ALMS, KUTIEHHE, BIaXXKHOCTh BO3/1yXa,
MOBBIIICHUE JIABJICHUS ra3a MPHU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEKIY
rapamMeTpaMH COCTOSIHUA Ta3a B M30MPOIECCaX, IEKTPU3ALMS TEJ, B3aUMOACHCTBUE
3apsJIOB;

OTNHUCBHIBATh MEXAHUWYECKOE JIBMKEHUE, HCIONb3Yysl (U3NYECKUE BEJIUYUHBI:
KOOpAWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia, UMITYJIbC
Tela, KUHETWYEeCKas JHEPrus, MOTCHIMaIbHasl DSHEpPrus, MEXaHudeckas padoTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIbHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMUMH, WX OOO3HAYEHUsS W EIWHUIIBI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO PU3NUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMYMHAMU;
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ONMCHIBATh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJN U TEIUIOBBIE SIBJICHUS, UCTOJIb3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHYECKasi SHEPrHs
Xa0TUYECKOTO JBHKCHHUS MOJIEKYJ, CpEOHEKBagpaTU4YHas CKOpPOCTb MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus, padora rasza, Kod3((UIMEHT MOIE3HOrO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICIT WCTIOJB3YEMbIX BEJIUYHMH, MX OOO3HAYEHUS W EAWMHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTHUMH BEIIMUNHAM;

ONMUCBHIBATh M3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BEUIECTBA M JJIEKTPUUYECKUE
sBIeHUST (IPOIECCHI), HCHOIB3Ys (U3MUECKUE BEIUYUHBI: JJICKTPUUYECKUN 3apsif,
AIEKTPUYECKOE TMOJIe, HANPSHKEHHOCTh TMOJS, MOTEHIMAJ, PAa3HOCTh IMOTEHIIMAJIOB;
MIPY ONMCAHWUH MPABWILHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3yEMBIX BEITUYMH, UX
0003HaUYEHUsI W €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOININE JIAaHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMU BEIIMYMHAMU;

aHAJIU3UPOBATh (PUBHUYECKHE MPOLIECCHI U SIBJICHUS, UCIIOb3Ys (PU3NYECKUE 3aKOHBI
M OpUHLUIBL 3aK0oH BcemupHoro tsarorenus, I, II u III 3akonbr HeroToHna, 3axoH
COXPAHEHHS MEXAaHUYECKOM DHHEPruu, 3aKOH COXPAHCHUS WMITYJbCa, MNPUHIHUI
CYyIIEpIIO3ULIUA CWJI, TMPUHUMUII PABHONPABUS HWHEPLMAIBHBIX CUCTEM OTCUETAa,
MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, I'a30BBIE 3aKOHBI, CBA3b
CpEelHEd KWHETUYECKON HHEpPruu TEIUIOBOTO [BHXKEHHS MOJIEKYJ C aOCOJIIOTHOU
TEMIIEpAaTypOM, NEPBbIM 3aKOH TEPMOJAUHAMHUKH, 3aKOH COXPAHEHUsS DJIECKTPUYECKOTO
3apsna, 3akoH KyioHa, mpu 3TOM pas3nuyaTrh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOe BhIPAKEHUE U yCIIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPUHIIMIBI JCHCTBUSA MAIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUA HMX O€30MaCHOrO HCIOJIb30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (DPU3UUECKUX SBICHUN U MPOIIECCOB
C HCIOJb30BAaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHUN, MpU 3TOM (POpMyIMpoBaTh
npoOriemy/3agady W THUIOTE3y Y4eOHOTO OHKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOT0 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (POPMYTUPOBATH BBHIBO/IBI;

OCYILIECTBIIATH NPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYUH, MPU FTOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 W3MEPEHHS W HCIOIh30BaTh W3BECTHBIE METOJIbBI
OLICHKU ITOIPELIHOCTEN U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIYy (HM3UYECKUMHU BEIMUYMHAMHU C UCTIOIH30BAaHUEM
NPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYeHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYUH B BHJE TaOMUIl U TpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIIEIOBAHUS;

coOmro1aTh paBuiIa 0€30MacHOTo TpyAa MPU NPOBEICHUN UCCIIEI0BAHUMN B paMKax
y4eOHOT0 JKCHEPUMEHTa, y4eOHO-MCCIIEeNO0BATEIbCKOW U MPOEKTHOW JeATeIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOIMCTB U J1a0OPATOPHOTO0 000PYA0BAHMS;

pemaTh pacy€THbIC 3a/layu C SIBHO 3aJaHHOU (DU3UYECKON MOJENbI0, UCIOJb3YS
¢dbu3nYecKkue 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHajin3a YCJIOBHS 3aJa4ydl BBIOWPATh
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(buU3MYECKyI0 MOJEIb, BBIIETATh (PU3NYECKUE BEIMYMHBI U (POPMYIIbl, HEOOXOAUMbBIE
JUTst €€ peleHus], IPOBOAUTH pacU€Thl U OLIEHUBATH PEaTbHOCTh MOJTYYEHHOTO 3HAYCHUS
(U3UYECKON BEIIMUNHBI,

pelarh KayeCTBEHHBIC 3aJauyM: BBICTPAWBATh JIOTHUYECKH HEMPOTUBOPECUUBYIO
IENOYKY PAcCyXIEHWH C OMOpod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnuecKue BICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTHH JJI1 TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPIPETAUU U TPEICTaBICHUA
y4eOHOI 1 HayYHO-TTOMYJISIpHOM HH(OPMAIIUH, TTOTyYeHHON U3 pa3InYHBIX UCTOYHUKOB,
KPUTHUYECKH aHATN3UPOBATH MOTydaeMy0 HHPOPMAIIHIO;

NPUBOIUTH TPHUMEPHI BKJIAJa POCCUUCKHX H 3apyOekKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, 00BICHEHUE IPOIIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHU;

WCIIONIb30BaTh TEOPETHUECKHE 3HaHWsA 1O (U3MKEe B TIOBCETHEBHOW JKU3HU
Uisl obecriedeHus: 0e30MacHOCTH MpU OOpalleHHH ¢ NpuOOpaMyd U TEXHUYECKUMHU
YCTPOMCTBAMHM, JJII COXPAHEHHUS 3I0pPOBbS M COOJIIOJEHHS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOILIEH CPEaE;

paboTaTh B TPyMIIE C BHIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy TIpynmbl, palUOHAJIbHO paclpeleisTh OO0S3aHHOCTM M IUIAHUPOBATh
JIESITEIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsX, aJC€KBAaTHO OIEHUBATh BKJAJ KaKIOTO
U3 yYaCTHUKOB TPYIIIHI B PEHICHHE pacCCMAaTPUBAEMOM MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHBIC Pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpuUMeEpax pojib U MecTo (GU3uKd B (OPMHUPOBAHUU
COBPEMEHHOW HAy4yHOW KAapTUHbl MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIBHOCTH JIOJEH, LEJIOCTHOCTh W €IUHCTBO
(bu3HYecKoi KapTUHBI MUPA,

YYUTBHIBATH TPAHUIIBI TPUMEHEHHSI U3YUYEHHBIX (DU3UYECKUX MOJIEIEeH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SiepHas MOJE/b aToMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO siJipa MpH pPelIeHuU PU3NIECKUX 3a/1a4;

pacno3HaBaTth (pU3NYECKHE SIBICHUS (TIPOIECChI) U OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOW (DH3UKH: DJICKTPUYECKash MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHyuTOB, 3JEKTPOMAarHUTHAsT UHAYKUHUS, IEUCTBUE MAarHUTHOTO MOJsi HA MPOBOJIHHUK
C TOKOM W JBWXKYIIUWUCS 3apsill, OJJICKTPOMATHUTHBIE KOJeOAaHUS ¥  BOJIHBI,
MPSIMOJIMHEWHOE PacCIpOCTpaHEHUE CBETa, OTpaXKeHue, MpeJoMiIeHue, nHTepdepeHus,
nudpakiys U ToJSpU3alMsa CBeTa, JAWCHEpPCUsi CBeTa, (HOTOANEKTpUUYECKUN 3PdEeKT
(boToaddexT), cBeTOBOE AaBiICHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIHEKTpa aroMa
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaAMOAKTUBHOCT;
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OMUCHIBATh HW3YYECHHBIE CBOMCTBa BelIECTBA (DJCKTPUYECKHWE, MAarHHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij], cuiia
TOKa, DJIEKTPUUECKOE HANpsHKEHUE, JJICKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs Cuia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CUjla
Awmriepa, cuna JlopeHlla, HHIyKTUBHOCTb KATYIIKH, OSHEPTHs SJICKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJ M YacToTa KojeOaHui B KojebaTeIbHOM KOHTYpE, 3apsia U
CWJIa TOKa B TPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHUU, (OKYCHOE
paccTosiHME W ONTHYECKas CHUjla JIMH3bL, MPH ONHCAHWU TMPABHWIBHO TpPAaKTOBATh
(bu3MYeCKuil CMBICT HCTOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS W €IMHHUIIbI, YKA3bIBATh
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUUHY C JPYTMMH BETUYMHAMU;

OTHCHIBATh M3yUEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NIECKUE
BEJTUYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTHUS
U UMITYJIbC (DOTOHA, IEPHO/] Oy pacaaa, SHEPTUS CBSI3U aTOMHBIX SIJIEp, TP OTIMCAHUU
MPaBUJILHO TPAKTOBATH (PM3UUECKUIN CMBICIT UCTIOIB3YEMbIX BETMYUH, UX 0003HAUYCHHUS U
CAMHUIIBI, YKa3biBaTh (OPMYJIbI, CBA3BIBAIOLIUE JIAaHHYIO (DU3UYECKYIO0 BEIUYUHY
C IPYTUMH BEIIMYNHAMH, BEIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITUINHBL

aHAIM3UPOBATh (PU3MUYECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI
Y TIPUHLUIBE: 3aK0H OMa, 3aKOHBI MOCIEI0BATEILHOTO U MapaieIbHOTO COSAMHEHUS
MPOBOJHUKOB, 3aKoH J[xoyns—JIeHia, 3aKOH SJEKTPOMArHUTHONW WHAYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO  PacClpOCTPAHEHUS] CBETa, 3aKOHBI OTPAXEHUS CBETa, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUWE OWHIUTEHHA s (oTodddexTa, 3aKOH COXpaHEHUS
HHEPruM, 3aKOH COXpPAHEHHS MMITYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHHsS MacCOBOT0O YKCIa, TTIOCTYyIaThl bopa, 3aKOH panoakTUBHOTO pacmaja,
OpU OSTOM pas3jinyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTUYecKoe
BBIPOKEHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIPEIETATh HANpaBlIEeHWE BEKTOpPAa HMHIYKIMM MAarHUTHOTO TOJs TPOBOJHHUKA
C TOKOM, CcuJibl Amriepa u cuibl Jlopenna;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JINH30M;

BBITIOTHATH SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NIECKUX SBICHHUIA U MPOIIECCOB
C UCIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHHI: MPH 3TOM (POPMYIHPOBATH
npoOiemy/3aady W THUIOTE3y Y4eOHOro OKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
PETIOKEHHOTO 000PYA0BaHUS, TPOBOJAUTH OTBIT M (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUIECKUX BEITUYNH, TIPU ITOM
BBIOMpaTh ONTUMATBHBIA CHOCOO HM3MEPEHHsS W HCIOJIb30BaTh W3BECTHBIE METOIBI
OLICHKH MOTPEUTHOCTEN U3MEPEHHN;

MCCJIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIIMYMH C HCIOJb30BAaHUEM TIPSIMBIX
U3MEpPEHHI: TIpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh PE3YJIbTATHI
MOJIYYeHHOW 3aBHCHUMOCTUA (PU3MUECKUX BEIMYMH B BUAC TAOIWIl U TpaduKOB, MenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;
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coOmro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPHU MPOBEICHUN UCCIICIOBAHUM B paMKax
y4eOHOTO DJKCIEPUMEHTa, y4eOHO-MCCIIEIOBATEILCKON M IPOCKTHOW ACATEIHHOCTH
C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJA0OPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOIB3YSI
dbu3MYecKue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHajdW3a YCJIOBHS 3aJladyd BHIOWpATH
(U3UYECKYIO MOJICITb, BBIJCIATH (PU3NYECKHUE BETUYMHBI U (hOPMYJIbI, HEOOXOIUMBIE JIJIst
e€ pelleHus, TPOBOAUTh PACUETH U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BEIIMYUHBI;

pelllaTh Ka4eCTBEHHBIC 3a/1auM: BBICTPaUMBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY pACCYXXJICHUHA C OMNOpOM HAa H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzndYecKue SABICHUS,

WCIIOJIb30BaTh TMPH PEIICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE HWH(pOpPMAIMOHHBIC
TEXHOJIOTUU JUIsi TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETANUU U TNPEICTaBICHUS
y4eOHOM 1 HAy4YHO-TTOMYJISIPHOM HH(POpMAIIMH, TTOTYUYSHHOU U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTyYaeMyr0 HH(DOPMAIIHIO;

OOBSICHATh TMPUHIUIIBI JEUCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3MyaTh YCIOBUS MX 0€30MaCHOTO HMCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU;

MPUBOJIUTh MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYCCKHE 3HAaHWS 110 (HU3MKE B IOBCEAHEBHOM JKHM3HU
I obecriedeHuss 0€30MacHOCTH TIpU OOpallleHHH ¢ NpHOOpaMH M TEXHHYECKUMH
YCTPOMCTBaMH, ISl COXPAHEHUs 3J0POBbS U COOJIIOJACHUS HOPM HSKOJOTHYECKOIO
MOBEJICHUA B OKPY>KaKOIIEH Cpee;

paboTaTh B TPYIINE C BHIMOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH
paboTy TpyNmbl, paldOHAIBHO pacHpeAcisaTh OO0S3aHHOCTH U IJIAaHUPOBATh
JIeSITEILbHOCTh B HECTAHAAPTHBIX CUTYAILMSX, aJICKBATHO OIIEHMBATH BKJIAJl KaXKJIOTO
13 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCcMaTpUBaeMOM MPOOJIEMBI.
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TEMATHYECKOE IIJIAHUPOBAHUE!

10 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/m 4acoB 00y4aroImuxcst
y4eOHOro npeaMera

Pa3znen 1. ®u3uka u MeTOIbI HAYYHOI'O MO3H

AHUA

1.1 | ®usuka u MeTobI 2 Pu3nka — HayKa O IPUPOJIE. N3ydyeHne HayqHbIX (3MIIUPUYECKUX U
HAy4HOT'O O3HAHUS Hayunbsie MeTO/1bI TO3HAHUS TEOPETHUYECKHUX) METO/IOB MTO3HAHUS
OKPY’KaroILEro MUpA. OKPY’KaIOIEr0 MUpA.
Ponsb s3xkcnepumenTa u Teopun OO0cy>xaeHue rpaHul] IPUMEHUMOCTH
B [IpOLIECCE TO3HAHUS PUPO/IBI. (bu3MYECKUX 3aKOHOB U TEOPHUH.
DKCNEepUMEHT B (PUBHKE. PaGoTa B rpymnme mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHUX COOOIIEHU O POJIK U MECTE
SIBJICHUM U TIpouieccoB. HayuHble (GU3UKY B HAYKE U B MPAKTUYECKOU
runotressl. Pu3nuecKue 3aKOHbI U JEATEIbHOCTH JIFOIEH.
TeopuH. [ paHULIBI IPUMEHUMOCTH JleMoHCTpalus aHAJIOTOBBIX U
¢usnueckux 3akoHOB. [IpuHIUN M(POBBIX U3MEPUTENBHBIX TPHUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX IATYUKOB.
Ponb 1 mecTo puzuku OcBoeHue OCHOBHBIX MPUEMOB PaOOThI
B (hopMUpOBaHUHU COBPEMEHHOM ¢ mudpoBoii Jaboparopueii mo Gpusnke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Hroro no paszneny 2
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! TIpu paspabGorke paGoyeil MPOrpaMMbl B TEMATUYECKOM INIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTHU
UCIIOJIb30BAHUS JJIEKTPOHHBIX (LIHUPPOBBIX) 00pa30BATENbHBIX PECYPCOB, ABISIONIMXCS YYEOHO-METOAMUECKUMU MaTepHallaMH,
coJiepKaHue KOTOPHIX COOTBETCTBYET 3aKOHO/IATENHCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBHXKEHHUE.
OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOM TOUYKH,
UX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUYKECHUE.
['paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
IIEpEMELICHUS] MATEPUATIBHOW TOUKH
OT BPEMEHHU.

CBobOoaHOE nageHue. Y ckopeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHe MaTepUaIbHOM TOYKU
10 OKPY>KHOCTH C HOCTOSTHHOM T10
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAS! CKOPOCTb.
[lepuon u yacroTa oOpanieHus.
[enTpOCTpEMHUTEIBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTBa u

[IpoBeneHne IKCIEpUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO JIBUYKEHHUS C LIEITBIO
OMpeIeJICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOILICHUS MEXKIY
MyTSAMH, IPOUJIEHHBIMU TEJIOM

3a II0CJieI0BaTeIbHBIC PaBHbBIC
MIPOMEKYTKHA BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
M3YUYCHHE IBUKEHUS IIApUKa B BI3KOU
KUJKOCTH; U3yUEHUE ABUKCHHUS Tea,
OpOIIIEHHOTO TOPU3OHTAIILHO.
OOBsiCHEHNE OCHOBHBIX ITPUHIIUATIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX KakK: CIIUJIOMETP, IEMHbIE U
pPEMEHHBIE Nepeiaun JBHKECHUS; U
yCI0BUI UX 6€3011aCHOTO
HCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HH.

Pemenune pacu€THpIxX 3a71a4 ¢ IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMaTHKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMaTH4YEeCKUX
BEJIMYMH OT BPEMEHHU

JIJIsl PABHOMEPHOTO
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MPAaKTUYECKOE TPUMEHEHHE:
CIUIOMETP, JIBUKEHUE CHAPSIOB,
LIEIHBIEC U pEMEHHBIE NIEpelaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKCHUISL.

Pacnio3naBanue pu3nveckux siBICHUN
B y4€OHBIX OMBITaX U OKPYIKAIOIIEH
YKU3HH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOHOE TTaJiCHUE TEII,
JIBUKEHHUE TI0 OKPY>KHOCTH.
Onrcanye MeXaHUIECKOTO JIBFKCHHUS
C UCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: KOOPJUHATA, ITYTh,
MepeMeIIeHIE, CKOPOCTh, YCKOPECHHE.
PaGoTa B rpymnmax npu mjiaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETAIINH
PE3yIbTATOB OIBITOB M aHAIIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME
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2.2

JIlnHamuka

[IprHIMI OTHOCHUTEIBHOCTH
lamunes. Ilepsoiii 3akoH HproToHAa.
NuepunanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuina. [IpuHuun
CyIepno3ulnu cui. Bropoii 3akoH

Hprorona i1 MmaTepuanbHON TOUKH.

Tperuit 3akon Hprotona

JUISI MATEPUAIIBHBIX TOUYEK.
3aKOH BCEMUPHOTO TATOTECHHS.
Cuna Tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb.

CpaBHEHHE MacC B3aUMO/IEUCTBYIOIINX
Tell.

N3ydeHne 3aBUCUMOCTH CHJITBI
YOPYTOCTH OT iehopMaliii; CpaBHEHHE
CHJI TPEHHUS TTOKOSI, KAaUeHUs U
CKOJIBKECHUSI.

OOBbscHEHNE HEBECOMOCTH.
[TpoBeneHune 3KcepuMeHTa:
UCCJIEIOBAaHHE 3aBUCUMOCTH CHII
YIPYTOCTH, BOZHUKAIOLIUX B IPYKUHE
1 PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buas TpeHus (1mokos,
CKOJIb)KCHHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuta TpeHUs CKOJIBKEHUS U cUla
TpeHus nokos. Koappuuuent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUU Teja B )KUIKOCTH
WJIM Ta3e.

[TocTynarenbHOE 1 BpalaTeabHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaiieHus. [nedo cuibl. YcnoBust
paBHOBeCUS TBEPIOIO TEIIA.
TexHuueckue yCcTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopmarum; N3y4eHUe TBIKCHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
HCCIIeIOBAaHKUE YCIIOBUI paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpalleHUSI.

OOBsicHEHHE 0COOECHHOCTEM
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJMHEHHOTO JIBUKCHUS,
CBOOOHOTO MTaACHHS TEJ, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMHPHOTO
TATOTCHUS.

OOBsiCHEHNE OCHOBHBIX ITPUHITUTIOB
JIEUCTBYS TMOIIIUITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITy THUKOB.

Pemenune pacu€THbIX 33124 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT TMHAMHUKHU.

PacnioznaBanue Gpu3nUeCKuX SIBICHUIM
B y4eOHBIX OMBITaX W OKPYIKaroIen
JKU3HU: HHEPITUS, B3aUMOJICHCTBHE TEIL.
AHanu3 QU3NYeCKUx IpoLeccoB U
SIBJIEHUI C MCIOJIb30BaHUEM 3aKOHOB U
MIPUHITUTIOR: 3aKOH BCEMUPHOTO
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tsrotenws, |, |1 1 111 3akonsr HeroToHa,
MIPUHITUIT CYTIEPHO3ULIUN CHUJI, IPUHIIUIT
PaBHONIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

Nmmynibc MaTepraibHON TOYKHU
(Tena), cUCTEMBbI MaTepUATIbHBIX

TO4YeK. VIMITyJIbC CHJIBI M NU3MEHEHUE
VMITYJIbCA TeJIa. 3aKOH COXPAHEHUS
uMIlysbca. PeakTuBHOE JBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHUITHL.
Kunernueckas sneprus
MaTepHAIBHOU TOUKH. Teopema
00 M3MEHEHUU KMHETUYECKOU
SHEPTHUH.

[TorenuuanbHas SHEPTHSL.
[ToTeHmanbHast SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[ToTeHmanbHast sHEPrUs TEJa
BOJIM3M MOBEPXHOCTU 3EMIIH.
IloTeHnuanasHbIE U
HETOTEHIIUAIbHBIE CHIIbL. CBSI3b
pabOThl HEMOTEHITUATBHBIX CHJI
C U3MEHEHHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpaHEHUSI MEXAaHUYECKON
SHEPIUMU.

Ynpyrue u Heynpyrue

[IpoBeneHnE IKCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYToro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOI YHEPTUH Tella

Ha PUMEPE PACTSKEHUS PE3UHOBOTO
KIyTa.

Ornenka aOCOIOTHBIX M OTHOCUTEBHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3HUECKHUX
BEJINYUH.

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 opMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHUHI.

Pelienrie kKayeCTBEHHBIX 3a7a4

C OMOPOM Ha U3yUYCHHBIC B pa3jielie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3MYECKUe SBICHUS.

Ornucanue MEXaHU4eCKOro ABUKEHUS C
UCITOJIh30BaHUEM (PU3NYECKHUX BEITMUNH:
MMITYJIbC T€Ja, KHHETUYECKast SHEPTHS,
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CTOJIKHOBEHMS.

TexHuueckne yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
MACTOJIET, ABUKEHHUE PAKET

MMOTEHIHAJIbHAS SHEPTUsl, MEXaHNYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3nYecKux MporeccoB u
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMS] MEXaHUYECKOM dHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicHEHNE OCHOBHBIX MPUHIIMIIOB
JIEUCTBUS U MIPAKTUYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJIOMET, KOIIED,
MPY>KUHHBII TUCTOJIET.

OOBbsicHEHUE ABUKEHUS PAKET C OMOPOM
Ha W3y4YCHHbIC (PU3NUECKHE BEIIMUUHBI U
3aKOHbBI MEXaHUKH.

Hcnonb30BaHue Mpy MOATOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH JIJIs1
MOMCKa, CTPYKTYpPHUPOBAHUSI,
MHTEPIPETALNN U NPEJICTABICHUS
nH(popMaIu, KpUTUYECKUN aHaATU3
noyrygaemMout uHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HUCCIe0BaHNUI 3aBUCUMOCTEN
(bU3MYECKUX BEJIMYWH, TIPOBEPKA
MIPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pa3nen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH

9

OCHOBHBIE MOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapaktep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHHs Ta3oB,
KUJIKOCTEW U TBEPABIX TEN U
00BbsSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
BemiecTBa. [loctosHHas ABoraapo.
TeroBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[Ixama remneparyp Llenscus.
Mogens uneajasLHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOco0THas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH [lanbToHa. M30omporecchl

IIpoBeneHne 3KkCIEPUMEHTA:
OMpEICJICHHE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuit 00bEMa KOMHATBI, 1aBJICHUS
U TEMIIEpaTyphl BO3/1yXa B HEW;
HCCJIEIOBAHHUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHCTBUI TEpMOMETpa U 6apomeTpa u
yCJI0BUM UX 0€30MaCHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B YUEOHBIX OMBITAX U OKPYXKaIoUIei
KU3HU: TUDPy3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TerIOBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIlepaTypa,
CpEIHsAS] KHHETUYECKasl SHEPTUs
Xa0TUYECKOTO JBUKEHHS MOJIEKYII,
CpPEIHEKBapaTUYHAsI CKOPOCTh
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B UJI€aJIbHOM Ta3e C MOCTOSHHBIM
KOJMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHuyeckue ycTpoucTBa
IPAKTHYECKOE PUMEHEHHE:
TepMOMETp, OapoOMeTp

MOJIEKY L.

AHann3 GU3NYECKUX MPOIIECCOB U
SIBIICHUM ¢ ucrojib3oBanueM MKT,
ra3oBbIX 3AKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU SJHEPTUH TENIIOBOTO
JBUKEHHS MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATyPOH.

Pemenne pacy€THbIX 3a/1a4 C ABHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJIEKYJISIPHON (PU3UKH.

PaGoTa B rpymnmax npu mjiaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3yIBTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOMHAMUKH

10

TepMoanHaMuyeckas CUCTEMA.
BuyTpeHnHsis sneprus
TEPMOJNHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHMS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OTHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPENAYU: TEIIONPOBOAHOCTb,
KOHBEKLHS, U3IyUYCHUE. Y IeTIbHAs
TEIIOEMKOCTh BEIIECTBA.

IIpoBeaeHUE SKCTIEPUMEHTA: U3MEPEHUE
YIEIbHOU TEIJIOEMKOCTH BELIECTBA.
OrnieHKa a0COJFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYMH.

N3yuenue Mozenei mapoBoit TypOUHBI,
JIBUTATEIIsl BHYTPEHHETO CrOpaHus,
PEaKTUBHOIO JIBUTATEIS.

OObsicHEeHUE IPUHIIUIIOB IEUCTBUS U
YCJIOBHM O€301aCHOTO HCITOJIb30BAHUS
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KonnyecTBo TemIoThI

MIpU TETUIONEPENAYE.

[TonsTre 06 aguadbaTHOM MpoIecce.
[lepBblii 3aKOH TEPMOJMHAMUKH.
[IprmMeHeHue epBoro 3aKoHa
TEPMOJIMHAMMKH K U30TIPOIIECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
HeoGpaTtumMocTs nporieccos

B [IPUPOJIC.

TemnoBbie MamuHbL. [ [puHIUIIBI
JIECTBUS TEIJIOBBIX MAIIIHH.
[TpeobOpazoBanus 3HEPTUN

B TCIJIOBBIX MAIIIMHAX.
KoadduimenT noneznoro AeHcTBus
TEILJIOBOM MAaIlIMHbI.

Hukn Kapno u ero koadpuiieHt
[10JIE3HOT'O JICHCTBUSI.
DKOJIOTHYECKHUE TPOOIEMbI
TETJIOPHEPI € TUKH.

TexHuueckue ycTpoucTsa u
MPaAKTUYECKOE MPUMEHEHHUE:
JIBUTaTeIb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOAUIIBHUK,
KOHJTULIUOHED

B TTIOBCEHEBHOM KU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHUsi, OBITOBOIO
XOJIOIUIIbHUKA, KOH/IUIIUOHEPA.
Ornucanue CBOMCTB TN U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCKUX BEIMYMH: IaBJICHHE T'a3a,
TeMIepaTypa, KOJINIECTBO TETUIOTHI,
BHYTpPEHH:ISl SHEprus, padoTa rasa.
Pemenue pacu€THbIX 337124 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOIUHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOI HA U3yUYEHHBIE B pa3jiene
«MonexynsipHast Gpu3nKa u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SIBTICHHSL.

PaGoTa B rpynmnax npu aHanmse
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperaTHble
COCTOSIHUSI BEIIECTBA.
da3oBble EPEXO/Ibl

[TapooGpazoBaHue U KOHICHCAIIHS.
Hcnapenue u kuneHue.
AOcoII0THast 1 OTHOCUTENIbHAS
BJIQYKHOCTB BO3yXxa. HachIeHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIepaTypbl KUIIEHHS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpuCTAILIOB. JKuKue
kpuctauibl. CoBpeMEHHbIE
Marepuansl. [L1aBnenue n
KpUcTauIA3anus. Y JesbHas TerioTa
miaBieHus. Cyoaumanus.
YpaBHeHUE TEIIOBOro OaiaHca.
TexHuueckue yCcTpoucTsa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYEeHHS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHUCJIE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHNE SKCIIEPUMEHTA: UBMEPEHUE
OTHOCHUTEJILHOM BIAXKHOCTH BO3/IyXa.
Onenka aOCONIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJINYUH.

N3ydeHne CBOMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIQYKHOCTH

Ha0mnronenue kumnenus npu
MMOHMYKEHHOM JIaBJIEHUU, HATPEBAHUS

Y TJIABJICHUS] KPUCTAJUITMYECKOTO
BEILIECTBA.

OObsiCHEHUE IPUHIIUIIOB JICUCTBUS U
yCJIOBHI 6€30MMaCHOTO UCTIOE30BAHUS

B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJIOPUMETPA.

N3ydyeHne TEXHONIOTUI OITyYeHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEPHUAJIOB.

Peliennie pacu€THbIX 3a/1a4 C IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHNEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Pemienne kauyecTBEHHBIX 3a7a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3UYECKUE
SBJICHUS 110 TEME.
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Pacrio3naBanue Gu3N4YeCKuX SBICHUN
B YUEOHBIX OMBITaX M OKPYXKAIOLICH
KU3HU: Aeopmarnyist TBEPABIX TE,
HarpeBaHUE U OXJIAKJIEHUE Tel,
W3MEHEHHUE arperaTHbIX COCTOSIHUM
BELIECTBA U 00BSICHEHNE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanue HHPOPMaMOHHBIX
TEXHOJIOT U JIJIsl TOUCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUN U
npeJcTaBiIeHUsI UHpOpMaLUU MIpU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJUHAMUKY B TEXHHUKE

Y TEXHOJIOTHSIX

Hroro no pazaeny 24
Paznen 4. JjaekTpoguHAMHKA
4.1 | DnexTpocraTuka 10 DuekTpu3anus Teil. JnekTpuueckuid | [IpoBeaeHue SKCIIEpUMEHTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsaaoB. [IpoBogHUKN,
JTURJIEKTPUKHU U TIOTYTPOBOAHUKHY.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsja.

B3anMopeiicTBue 3apsi10B. 3aKOH
Kyiona. ToueuHsli 2IEKTpUYECKUI
3apsAl. DIEKTPUUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX 1 OTHOCHUTEIHHBIX
MOTPENIHOCTENH U3MEPEHUN (PU3NYECKUX
BCJIMYKH.

N3ydyenue npuHIUNOB NEUCTBUS
AJIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJIEHCAaTOopa.

W3y4denne NprHIMIIOB IEHCTBHS
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Hanpssk€HHOCTB 37EKTPHYECKOTO
nosst. [IpuHIMn cynepno3uiuu
BJICKTPUYECKUX MoJieH. JInnnuum
HaNpsHKEHHOCTH AJIEKTPUYECKOTO
T10JIS.

Pabora crit 351eKTpoCTaTHIeCKOTO
noisd. ITorennuan. PasHoctn
noreHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM T10JIE.
JnsnexTpuyeckas MpOHUIIAEMOCTb.
DnekTpoémkocTs. Konaencarop.
DIIEKTPOEMKOCTbD TIIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOPA.
TexHuyeckue ycTponcTBa u
MIPAKTUYECKOE PUMECHEHUE:
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3€MJICHHE DJICKTPOIIPHUOOPOB,
KOHJICHCATOP, KOMMMPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIKUPOBAIBHOTO anmnapara, CTpyHHoro
MPUHTEPA.

PaccmoTpenue hpu3niyeckux OCHOBaHHM
AJIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJICHUS JIEKTPOIIPUOOPOB.
Pemenue pacuéTHpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (popMyIT IIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 33124

C OIOPOM Ha N3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pusnveckux sBICHUN
B Y4€OHBIX ONBITAX U OKPYKaIoIEn
KU3HU: AJICKTPU3ALIMS TET,
B3aUMOJICUCTBHE 3aPSAI0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyI
AIIEKTPOCTATHKH.

OnucaHue U3y4eHHbBIX CBOMCTB
BEILECTBA U JIEKTPUUECKHX SIBJICHUI

C MCIOJIb30BaHUEM (U3HYECKUX
BEJIMYMH: JIEKTPUYECKHUM 3apsi,
HANPSLKEHHOCTD AJIEKTPUYECKOTO OIS,
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MOTEHIIMaJ, PAa3HOCTh MOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 pU3nYecKux MporeccoB u
SBJICHUM C UCIIOJIb30BAHUEM
bu3nYeCKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AIEKTPUIECKOTO 3aps/ia,
3akoHa KynoHna.

PaGoTa B rpynmax npu aHaiuse
JIOTIOJTHUTEIHHBIX UCTOUYHUKOB
MH(pOpMaIUU U TOATOTOBKE COOOIIECHUIMA
O MPOSIBIICHUU 3aKOHOB JIEKTPOCTATUKHU
B OKPY’KaOIICH )KU3HU ¥ IPUMCHCHHUH
WX B TCXHUKE

4.2

I[locTosgHHEBIN

AIEKTPUYECKUH TOK.

Toku B pa3nU4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
toka. MUcrounukm Toka. Cujia Toka.
IToCcTOSTHHBIN TOK.

Hamnpsoxenne.

3akon Oma 11 y4acTKa Lemu.
DIIEKTPUUECKOE COPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
BelecTBa. [locnenoBarenbHoe,
napajyieIbHOE, CMEMIAHHOE
COEJIMHEHUE MPOBOIHUKOB.
Pabora siexkTprueckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
3IEKTPUYECKOTO TOKA.

[IpoBeneHne SKCIEpUMEHTA: U3yUYECHUE
CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB;
n3Mepenue JJ1C ucTtouyHuka Toka v ero
BHYTPCHHETO COTPOTHBIICHHS;
HaOJIOICHUE JIEKTPOJIN3A.

OrneHKa aOCOFOTHBIX U OTHOCHUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BCJIMYHH.

OObsicCHEHUE IPUHITUTIOB JIEHCTBUS U
YCJIOBHI 0€3011aCHOTO IPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, PEOCTaTa,
HMCTOYHHUKOB TOKA,
AJIIEKTPOHArpeBaTEIbHBIX U
AJIEKTPOOCBETUTEIBLHBIX TTPUOOPOB,
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DJIIEKTPOJIBIKYIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUTS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAJJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUSI METAJIJIOB

OT TEMIIEPaTyPBL.
CBepXIpoBOIUMOCTb.
DJIEKTPUYECKHUN TOK B BAKYyME.
CBOIICTBA PTIEKTPOHHBIX MTYUYKOB.
[TonynpoBoauuku. CoOcTBEHHAS U
pUMeCHasi IPOBOJAUMOCTh
MOJTypPOBOAHUKOB. CBOMCTBA
p—Nn-niepexoja.
[ToynpoBOAHUKOBBIEC TIPUOOPHI.
DJIEKTPUYECKUM TOK B paCTBOPAX U
paciuiaBax 3J€KTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DIIEKTPOJIN3.
DJIEKTPUYECKHI TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSTEJIbHBIN pa3psLl.
Monnus. [1na3ma.
TexHuyeckue yCTpoucTBa U

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO JIM0J1a, TEPMUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOJHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTOSTHHBIM
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nuecKux sIBICHUM
B Y4EOHBIX ONBITAX U OKPYKaOIIEH
KU3HU: JJIEKTPUUECKask IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUN U
MPOLIECCOB B LIEMSAX MOCTOSIHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
MTOCJIEA0BATEIBLHOTO M TAPAJIEIBHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

OnucaHne N3y4eHHBIX CBOMCTB
BEILIECTB U DJICKTPUUECKUX SBICHUMN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUUECKUI 3apsl, CUIIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUYECKOE COPOTUBIICHUE,
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MPaKTHYECKOEe MPUMEHEHHE:
aMIepMeTp, BOIBTMETP, PEOCTaT,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIU JIUOJI, TEPMHUCTOPBI U
(bOTOpPE3UCTOPHI,
MOJTyPOBOTHUKOBBIN THO,
rajbBaHUKa

pa3HocTh notenuumainos, /C, pabora
TOKa, MOIIIHOCTbh TOKA.

Hcnonb3oBanre HHPOPMALIMOHHBIX
TEXHOJIOTUH /115 TTIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUN U
npecTaBIeHUs] HHOOPMaLUK TPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHSIX

Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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11 KJIACC

HanmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronmxcs
y4eOHOT0 mpeameTa
Paznen 1. DiaexkTpoguHaMuka
1.1 | MarauTHoe noJe. 11 [TocTOosTHHBIE MATHUTEL. IIpoBeaeHUE SKCIIEPUMEHTA: U3YUCHHUE

DeKTpoMarHuTHas
HHTYKIIAS

BzanMoaelcTBre NOCTOSIHHBIX
MarLuToB. MarauTHoe 1ojJie.
BekTop MarHuTHOM MHIYKIIUH.
[TpuHUIMI cyniepno3unuu
MarHMTHBIX oJIeH. JInaun
MarHuTHOM nHaykuuu. Kaprtuna
JIMHUA MarHUTHOW MHAYKIIUA MOJIA
MMOCTOSIHHBIX MAarHUTOB.
MarnutHo€e 1oJjie MpOBOIHUKA

¢ TokoM. KapTuHa JTMHUN UHIYKIIUU
MardMTHOTO MOJIS JJTMHHOTO
MPSAMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcreaa.
B3anmoneiicTBre mpoBOIHUKOB

C TOKOM.

Cunia Amnepa, e€ MOAyJib U
HarpaBJICHUE.

Cuna JlopeHna, €€ MoayJib U
HanpasJeHue. [[BrkeHue
3apsIKEHHOUN YaCTHULIbI

MAarHUTHOTO MOJIS KATYLIKH C TOKOM;
MCCIIEIOBAHUE JEHCTBUS MIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
MCCIIEIOBAHUE SIBJICHUS
AIEKTPOMArHUTHOM UHIYKIIUH.
OneHka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEeHUN (HU3MUECKUX
BEJIMYMH.

OObsicHEHUE IPUHIIUATIOB ICUCTBUS U
yCJIOBHI 6€3011aCHOT0 MPUMEHEHUS
MOCTOSIHHBIX MarH1TOB,
AJIEKTPOMArHUTOB, JIEKTPOABUTATEIIS,
YCKOPHUTENEN DJIEMEHTAPHBIX YaCTHIL,
VHIYKIAOHHOW ITEeYH.

Pemienue pacu€THbIX 3a1a4

Ha IpUMEHEHUE POPMYJT TEMbI
«MarauTHoe nosue. NeKTPOMarHuTHas
WHTY KIS,

Perienne kauyecTBEHHBIX 3a7a4

C OIOPO1 Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pa6oTa cuiel Jloperria.

SIBneHuE 3JIEKTPOMAarHUTHOU
nHaykuuu. [loTok BekTopa
MAarHUTHOW WHIYKIIUH.
DIEKTPOIBUKYIIIAsI CUJIa MHTYKIIUH.
3aKOH 2JIEKTPOMArHUTHOU
uHaykuuu @apanes.

Buxpesoe aiekTpruyueckoe 1mose.
DIEKTPOIBUKYILIAsI CUJIa MHTYKIIUU
B MMPOBOJIHUKE, IBUKYILIEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MarHUTHOM TIOJIE.

IIpaBuo Jlenna.

NunykTtuBHOCTS. fBIICHHE
CaMOMHAYKINU. DNEKTPOIBUKYIIAS
cuja CaMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJISI KaTyIITKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS [1€Yb

SIBJICHUS TeMbI « MarHUTHOE TOJIE.
DNEeKTpOMAarHUTHAs! UHTYKIIHS.
OnpeneseHue HaIIpaBJICHU BEKTOpa
WHYKIIMA MAarHUTHOTO TMOJIsS
MPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwiel JlopeHia.

Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIBITaX M OKPYIKAOIICH
’KM3HU: B3aUMOJECHCTBUE MAarHUTOB,
AIEKTPOMArHUTHAsI HHAYKIUS,
JICCTBUE MarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHICS
3apsia.

AHanu3 3J€KTPOMArHUTHBIX SIBIICHUHN
C UCIOJIb30BAaHNEM 3aKOHA
AJIEKTPOMArHUTHOW MHYKIIUH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U JIEKTPOMATrHUTHBIX
SIBJICHUM C UCTOJIb30BAHUEM
(bU3MYECKUX BETUYUH: WHAYKITUS
MarHUTHOIO MOJIsl, Cuja AMIepa, cujia
JlopeHua, ”HAYKTUBHOCTh KaTyIIKH,
SHEPTUS JIEKTPUUECKOTO U MATHUTHOTO
TOJIEH

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHU4ecKue 1
AJIEKTPOMArHUTHBIE
KoJIcOaHus

KonebatenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUIMTya 1 daza KojieOaHui.
[Ipy>KHUHHBIN MasITHUK.
MareMaTuyeckuii MasiTHHK.
YpaBHeHUE rapMOHUYECKHUX
koJiebanuil. [IpeBpanienue suepruun
MIPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHblit KOHTYP.
CB0OOOIHBIE AJICKTPOMATrHUTHBIE
KoJieOaHusl B UACaTbHOM
K0JIe0aTeIbHOM KOHTYpe. AHANIOTHUs
MEXIY MEXaHUICCKUMHU U
AIIEKTPOMATHUTHBIMH KOJICOAHUSIMU.
®opmyna Tomcona. 3aKoH
COXpPAHEHUS YHEPTUH B UCATHHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarMmUx
KoJeOanusax. BeiHy X 1eHHBIC
MEXaHUYEeCKHe KOJIeOaHums.
Pe3onanc. BelHyXeHHbBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMUS.
IIepeMeHHBIN TOK.
CHHycOMIAIbHBIN TEPEMEHHBII TOK.

HccenenoBanue napameTpoB
KoJie0aTeIbHON CUCTEMBI — ITEPUO/IA,
YaCTOThI, AMIUTUTYIbI U (ha3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIH
MaTeMaTHYECKUI MasTHHK).
HaOmronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBadue CBONCTB BBIHY K ICHHBIX
KoJicOaHM.

HaOmnronenue pezonanca.

[IpoBenenHue 3KCIEpUMEHTA:
HCCJIEIOBaHKE 3aBUCUMOCTH MepUoa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAaCChI TPYy3a;
HCCIIeIOBaHUE IEPEMEHHOTO TOKA

B IIETIM U3 MOCEA0BATEILHO
COEIMHEHHBIX KOHEHCATOPa, KATYIIKA
U pe3ucTopa.

OrneHKa a0COFOTHBIX U OTHOCHUTEIBLHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, T€HepaTopa
MEPEMEHHOTO TOKA, TUHUU
AJIEKTpoIiepeay.

Pemenne pacu€THbIX 33724 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACUCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [Ipoussoactso,
nepegaya v norpediaeHue
IIEKTPUYECKOU SHEPTHH.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBC 3JICKTPOSHCPIUH.

Kynberypa ucronszoBanus
AJIIEKTPOIHEPTUU B ITIOBCEIHEBHOMN
JKU3HHU.

TexHuueckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, TIMHUU
IEKTpoIepeaay

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KosieOaHusl.

Onucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C CTIOJIb30BaHUEM (DPU3HUECKUX
BEJIMYMH: TIEPUOJI U 9acTOTa
KoJieOaHuil, aMIinTyaa u asza
KoJie0aHu, 3aps/] ¥ CHila TOKA

B FApMOHUYECKHX JICKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 33134

C OIIOPOU Ha M3YyUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIIINE
MEXaHUYICCKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

Pabora B rpynmax mpu rmiaHuPOBaHHH,
MIPOBEJICHUY W WHTEPIIPETAIINH
PE3yIbTATOB OIBITOB, U aHAJIN3E
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB
uH(pOpMAIUH 110 TEMe

2.2

Mexannueckue u
BJIEKTPOMArHUTHBIC
BOJIHBI

MexaHuueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. llepuos.
CKOpOoCTh pacipoCTpaHEHUs U
JIMHa BOJIHBL. [Tonepeunsie u

N3yuenue oOpazoBaHus u
pacnpoCcTpaHEHUs MOTEPEUYHbIX U
IPOJIOJIbHBIX BOJIH.
Habnronenue otpakeHus
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IIPOJOJILHBIE BOJIHBI.
WnTepdepentus u nudpakuus
MEXaHHYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. BeicoTa Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus n3mydeHust
AIIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTalus BeKkTopoB E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, MPEJIOMIICHHUE,
nossipu3anus, JudpaKims,
uHTepdpepenius. CKopocTh
AIEKTPOMArHUTHBIX BOJIH.

[Ixana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 2JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIMIBI pATHOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroUen Cpebl.
TexHuyeckue ycTponucTsa u
PaKTUYECKOE TPUMEHEHHE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas IMarHOCTHKA

B TEXHUKE U MEAUIIMHE, pajaap,

U MpeJIoMIICHUs, HHTep(epeHInn 1
TudpaKkIy MEXaHUYECKUX BOJH.

HaGHIOIIGHI/IC CBA3U I'POMKOCTH 3BYKa U

BBICOTHI TOHA C AMIUIUTYI0U U
4aCTOTOM KOJieOaHW, 3BYKOBOTO
pe30HaHca.

Hccnenoanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakiys, “HTepdepeHITus.
N3yueHune ycioBui n3ny4eHus
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekTopoB E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
N3yyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE IPUHITUTIOB IEHCTBUS U
YCJIOBHM 0€30M1acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YABTPa3BYKOBON JUArHOCTUKH

B TEXHUKE U MEIUIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Peliennie pacu€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ ONOPOU HA U3YYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIMCHIBAOILINE

50



paaronpuEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neupb

pacIpoOCTpaHEHNE MEXAHUYECKHUX U
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre HHPOPMAIIMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYpHPOBAaHUS, UHTEPIPETALINU U
MpeICTaBICHUs HHPOpMalun

MIPH MOATOTOBKE COOOIIEHUM

00 UCIO0JIb30BAHUH AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IuCKyccun

00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKPY’KaroIEH CPEIbI.

Pabota B rpynnax nmpu rjiaHupOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3yJIbTaTOB OIBITOB U aHAJIU3E
JIOTIOJIHUTENIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.3

OnTtuka

10

I'eomerprueckas onrTuka.
[IpsAmosIMHENTHOE pacpOCTPaHEHUE
CBETA B OJHOPOAHOM cpexe. Jlyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
[Ipenomnenue cera. 3aKOHbI
MPEIOMJICHUS CBETa. AOGCOTIOTHBIN
nokasarenp npenomieHus. [lomHoe

N3ydenue sABIEHNS TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3ydyeHnne Mmonenen MUKpPOCKOIIA,
TEJIECKOIIA.

IlonydeHnue cekTpa ¢ MOMOLIBIO
NPU3MBI U TU(PPAKITUOHHON PEIIETKY.
N3mepeHne nokasaresst npeaoMIICHUs
CTEKJIA.

UccnenoBanrie CBOMCTB M300paKeHUI
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BHYTPEHHEE OTPaXKEHUE.
[IpenenbHbIN yro MoJHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucnepcust cBeta. CliokKHBIN COCTaB
oemoro cBeta. LIBeT.

Cobuparoniyie 1 paccerBaroIIne
nuH3bl. ToHKas rH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHne
U300paKEHUI B COOMPAIOIINX U
paccenBaronX JnH3ax. Popmyia
TOHKOM JUH3bI. Y BEJIMUCHUE,
JTaBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
BonnoBas ontuka. Matepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBus HaOMIOAEHHUS] MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(]a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
peméTrka. Y clioBre HAOIIOACHUS
[JIABHBIX MAKCUMYMOB MPH NAJICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha MU (PPaKIIMOHHYIO PEIIETKY .

B JIMH3AX.
OObsiCHEHUE IPUHIIUIIOB ICHCTBHS
yCJIOBHM 0€3011acCHOTO MPUMEHEHUS
OYKOB, JIyTbl, oToanmapara,
MPOEKIIMOHHOIO aIIapara,
MHKPOCKOIIa, TeNIECKONa, BOJOKOHHOMN
ONTHKU, TUPPAKIIUOHHON PEIIETKH,
MOJISIpOUA.

Peuienne pacu€THbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJ1 reOMETPUUYECKOUN ONTUKH.
[TocTpoenue u onucanue n300paxeHus,
CO3/1aBAEMOT0 TIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH T€OMETPUUECKON
ONTUKHU.

Pacno3naBanue puznueckux sBICHUN
B OIIBITAX U OKPY’KAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETAa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepeHus, Tudpaxius u
MOJISIpU3allis CBeTa, AUCIEPCUsl CBETA.
N3ydenue ycinoBuit HaOI0ICHUS
MaKCHMYMOB 1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHOMN KapTHUHE
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[lonspuzanus ceera.

TexHu4YecKne yCTpOrUCTBA U
MPAKTUYECKOE PUMEHEHUE!

OUKH, Jymna, (poroanmnapar,
MIPOEKLIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
HIOJIAPOU]L

OT IBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOIIOICHUS TTIABHBIX
MAaKCHMYMOB MPH MaJICHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPaKIMOHHYIO PEHIETKY .
AHanu3 ONTHYECKUX SABICHUN

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEITHOTO PaclpOCTPaHEHHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onurcanue ONTUYECKUX SIBJIICHUM

C UCTOJIb30BaHUEM (PU3UYECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAS CHJIA JIUH3bI

Hroro no pazgeny

24

Pa3nen 3. OcHOBBI crieMAJIbHON TEOPUH OTHOCHTEIbHOCTH (Has1ee — CTO)

3.1

OCHOBBI ClIETUAJILHOU
TEOPHH
OTHOCHUTEJIbHOCTHU

4

['paHu1bl IPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKH.
IlocTynarsl criequanbHOU TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYyyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OUHIIITEHHA.

OTHOCHTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHH U COKPAIIECHUE JIJIUHBI.

Pemenue kaueCTBEHHBIX 3a4a4

C OMOPOM HA U3YUYEHHBIE MTOCTYJIAThI
CTO.

Ncnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,

CTPYKTYPUPOBAHUSI, UHTEPHPETALIUU U

npeJcTaBiIeHust UHpopMaluu mpu
MOJIFOTOBKE COOOIEHUH O IpaHuIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku u ocHoBax CTO
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DHeprusi 1 UMITYJIbC
PENSATUBUCTCKON YaCTHIIBL.
CBs13b Macchl € DHEprUEH U
UMITYJIbCOM PEJISTUBUCTCKOM
YaCTHULbl. DHEPIUs MOKOS

Hroro no pazgeny

Pasznen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. PopMmyia [1nanka cBsi3u
sHepruu (POTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJbC (HOTOHA.
OTKpbITHE U UCCIEA0OBAHUE
dboroaddexta. OnbITH

A.T". CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamrreitHa 1 ororddexra.

«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta. OMbBITHI

IT1.H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIMO/T

Habmronenue gororddexra

HAa YCTAHOBKE C [IMHKOBOM MIJIACTUHOM.
HccenenoBanye 3aKOHOB BHEIITHETO
dhoTorddekra.

OOBsicCHEHNE OCHOBHBIX ITPUHIIUATIOB
JIEVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: POTOAJEMEHT, (DOTOIATUUK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
yCIJIOBUHM MX 0€30M1aCHOTO MPUMEHEHUS
B IPAKTUYECKON KU3HU.

Pemenue pacu€THbIX 3aa4 C ABHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyYJT KBAHTOBOW OTNITHKHU.
Peliennie kayeCTBEHHBIX 3a7a4

C OIIOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKHU.
Pacnio3znaBanue (pu3nuecKux SBICHUHI
B YUEOHBIX OTbITAX:
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dboToanekTpudeckuii 3 PexT, CBeToOBOE
JTaBJICHUE.

Onucanue u3y4eHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA,
AHEPrUs U UMITYJIbC (OTOHA

4.2

Crpoenune aToma

Mopens atoma Tomcona. OnbITbI
Pesepdopaa no paccesHuro
o-yactull. [ Imanerapnas Mmonenp
aroma. [loctynatel bopa.
W3ny4enue u norioiieHne GoToHOB
IIPY IIEPEXOJIE ATOMA C OJJHOTO
YPOBHSI DHEPIUHU HA Apyrou. Buael
cnekTpoB. CEKTp ypOBHEW S3HEPTUH
aToma BOAOpoAa.

BomHoBBIE cBOMcTBa yacTHIl. BOJIHEBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIN3M.

CHOHTaHHOE U BBIHYXKIECHHOE
U3IIy4YCHHUE.

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CIEKTPAJIbHBIA aHAJIN3
(CeKTpOCKoOI), JTa3ep, KBAHTOBBIH
KOMIIBIOTED

N3yuenune monenu onsita Pesepdopa.
[IpoBeneHue FKCIIEPUMEHTA

110 HaOJIIOICHUIO JIMHEHYATOTO CIEKTPA.
OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKUX
BEJIMYHH.

N3yuenne monenn aroma: ToMmcoHa,
MJIaHETapHOM MOJENH aTOMa, MOJIENH
atoma bopa.

N3yueHue crekTpa ypoBHEN SJHEPTUU
aToMa Bojopozaa. O0bsicHEeHHE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pelenne kayecTBEHHBIX 33/1a4

C OITIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3HUECKHE
ABJIeHUs 110 TeMe «CTpOEHHE aTOMay.
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Pacnio3znaBanue (pu3nuecKux SBICHUIMI
B yU€OHBIX OIBITaX: BOSHUKHOBEHHE
JMHENYATOrO CIIEKTPa U3ITyUCHHUS.
AHanu3 KBaHTOBBIX IIPOLIECCOB U
SIBJIEHUH C UCIIOJIb30BAHUEM
nmocTynaros bopa

4.3

ATOMHOE PO

OKCTIEpUMEHTHI, JOKA3bIBAIOIINE
CJIOKHOCTH CTPOEHUS SIpa.
OTKpBITHE paTMOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
pPaTroOaKTUBHOTO U3TyUCHHS.
CsoiicTBa anb(da-, 6eTa-,
raMmma-u3aydeHus. BiausHue
PaMOAKTUBHOCTH Ha JKUBBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonunas mozaens spa
['eitzenbepra-MBaneHko.

3apsin sapa. MaccoBoe YncIIo sjpa.

N30TOmBLI.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHEIN OeTa-pacmas. ['amma-
U3ITy4YeHHE. 3aKOH PAMOAKTHBHOTO

pacnana.
DHeprus CBsI3U HYKJIOHOB B SJIpe.
S nepHble CUIIBL

N3y4denne SKCnepuMeEHTOB,
JTIOKA3bIBAIOIINX CIIOKHOCTb CTPOCHHUS
aTOMHOT0 s1]Ipa.

HccnenoBanne TpEKOB 4aCTHIL

(10 roToBBIM (oTOrpaPuUsIM).
N3ydenue saiepHbIX CUIL, SIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTPOMCTBA U
MIPUMEHEHMUS I03UMETPA, KaMEPBI
BunbscoHa, sspepHOTO peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha NOJIyYEHHBIE 3HAHUS, B T.4. O 3apsae
Y MacCOBOM YHCIIE A1Ipa.
PacnioznaBanue Gpu3nUecKuX sIBICHUIMA
B y4€OHBIX ONBITAX U B OKPY>Karolen
JKA3HU: €ECTECTBEHHAS U UCKYCCTBEHHAs
PaaUOAKTUBHOCTD.
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JledbexT Maccol sipa.

Snepubie peakunu. Jlenenue u
CUHTE3 SAEP.

S nepnbii peaktop. TepMosiaepHbIN
cuntes. [IpoOiaembl U mepCeKTUBbI
AIEPHON DHEPIETUKH.
DKOJIOTHYECKHE aCIIEKTHI SIACPHON
DHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE
IIO3UTPOHA.

MeTtonapl HAOIIOACHUS U
pErucTpanuu JIEMEHTAPHBIX
YacTHII.

DyHIaMEHTAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHnueckue yCTpoucTaa u
MIPAKTUYECKOE TPUMEHEHHUE:
JI03UMeETp, Kamepa BunbscoHa,
AJIEpHBINA peakTop, aToMHast bomba

Onucanue KBaHTOBBIX SIBJICHUU U
IIPOIIECCOB C UCIIOJIb30BAaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPUO/T
MOJIypaciaia, SHEPTUs CBSI3U ATOMHBIX
anep, neexT Macchl sjpa.

AHaJn3 MpoIECCOB U SBJICHUIN

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AJIEKTPUYECKOTO 3apsa, 3aKOH
COXpPaHEHHSI MaCCOBOTO YHCIIA,
noctynarsl bopa, 3aKkoH
PaIUOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjioro croJya
«DyHIaMEHTAIbHbIE B3aUMOICCTBHUSL.
EnunHcTBO puznueckoil KapTUHBI
MHPA.

Hcnonb3zoBanrne HHPOPMALMOHHBIX
TEXHOJIOTUH /1151 IOKCKA,
CTPYKTYpHUPOBAaHUS, UHTEPIIPETALUN U
npecTaBiIeHus] HOOPMaLUK TPU
MOATOTOBKE COOOIICHUHN O MPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHUKE
Y TEXHOJIOTHUSIX, SKOJIOTUYECKUX
aCIeKTax sJIEPHON PHEPTEeTUKU

Hroro no pazgeny

15
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Pa3znen 5. Di1ieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DneMEeHThI
aACTPOHOMUU U
acTpoU3uKu

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMMH.

Bup 3Bé3gnoro ne6a. Co3Be3aus,
SAPKHUE 3BE3/IBI, TNTAHETHI, NX
BUIUMOE JIBH)KCHHUE.

ComHeuHas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sHeprum ConHIa U 3BE3I.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. [narpamMmma
«CIIEKTPaJIbHBIN KJIACC —
CBETUMOCTBY. 3BE3/IbI IJTABHOM
MOCJIEA0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» ISl 3BE3]T
TJIABHOW MOCJIEA0BATEIbHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O ITPOUCXOXKIAECHUU U IBOIIOLUU
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3 L.

Mieunsiii [IyTe — Hama ["anakTuka.
ITonoxkenue u aBxenue CoHIIa

B ['anakTuke. TUIBI raJakTHK.
PannoranakTvky u KBa3apsbl.
UEpHbie ObIPHI B SiIpax ralakTUK.

IToaroroBka cooOeHm 00 dTanax
Pa3BUTHS ACTPOHOMHUHU, O TPUKJIIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUH
aACTPOHOMMH, O METOJIaX MOJIyUYEHUS
HAay4YHBIX aCTPOHOMHYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUH.

N3ydyeHne coBpeMEHHBIX
MIPEJICTaBICHUM O MPOUCXOXKICHUN U
sBosroIy CoJTHITA U 3BE3T.
N3ydyeHue TUIIOB rajakTHK,
paIuOTAIAKTUK U KBa3apoB.
N3ydenne nBUKeHNUS HEOSCHBIX Tel,
ABOJIIOIMU 3BE311 U BeeneHnou,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEKTAJIAaKTUUECKOU Cpeie,
MacmTabHOU CTPYKTYphl BceneHHOIH.
OOwbsicHeHue pacimpenus Beenennoi
Ha OCHOBE 3akoHa Xa00:a.
[ToaroroBka K 00CYKIEHHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMHMH.
[IpoBenenue HabmOACHUMN
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTICHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Pa36eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHUE.

MacmtabHasi CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie mpoOiaemsl

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ans CeBEepHOro Noymapus

U ApKUE 3BE3/BL.

[TpoBenenune HaOIIOACHUI B TENECKOI
Jlynsl, utaner, Muteunoro Ilytu.
VYyacTue B JUCKYCCUU O HEPELIEHHBIX
npobJieMax acCTpOHOMUU

aCTPOHOMHU
Hroro no pazgeny 7
Pa3nes 6. O0o01maronee noBTropeHue
6.1 | OGoGmmaroriee 4 O060011eHNe U cUCTeMaTH3alUs VYyacTue B TUCKYCCUU O pOJIH (PU3UKH
MOBTOPEHHE CoJIep KaHMs pa3/iesioB Kypca Y aCTPOHOMUHU B Pa3IMYHbIX chepax

«Mexannka», «MonekyJsipHas
bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHaMukay, «Konebanus
Y BOJIHBDY, « OCHOBBI CIIEIIMATILHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puznkay, « JJIeMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢usuku u actpoHOMUH B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIEATEIIbHOCTH YeJI0OBEKa, pOJb U
MecTO (PU3UKU U aCTPOHOMHHU

B COBPEMEHHOU HayYHOU KapTUHE
MHpAa, 3HAYEHUE OINUCATEIBHOM,

JIEATEeIIbHOCTH Y€JIOBEKaA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKoi KapTUHBI MUpPA B PATY
COBPEMEHHBIX MIPEICTaBICHUN

O MIPUPOJE.

Brlinonnenue yueOHbIX 3aaHu,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJTMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 knaccoB
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CUCTEMATU3HPYIOLLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
bu3nUecKoit Teopuu, poJib
(U3UYECKON TEOPHUH B
dbopMHUpOBaHUU MTPEICTABICHUIN
0 (PM3HYECKON KapTUHE MUPA, MECTO
bu3nYecKoi KapTUHBI MUpPa

B 0OIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUH O PUPO/IE

Hroro no pazaeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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