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OenepanibHas paboyasi mporpamma 1o yueOHomy npeametry «DPusuka» (0a30BbIi
ypoBeHb) (mpenMeTHast o00gacTh «ECTeCTBEHHO-HAy4YHBIE TMPEAMETHI») BKIIOYAET
MOSICHUTENIBHYIO 3aIMCKY, COJIepKaHuEe 00yUEeHHUs], INTAHUPYEMbIE PE3YIIbTaThl OCBOCHHUSI
porpaMmabl 1o GU3uKe, TEeMaTUYECKOE IIAHUPOBAHUE.

[TosicHuTenbHas 3amucKa OTpakaeT OOIIME LeNd M 3a7aud U3ydeHHs] (U3HKH,
XapaKTePUCTUKY TCUXOJIOTUYECKUX MPEANOChUIOK K €ro M3y4YeHHIO OO0yJarolUMHCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKXke MOIXOJbl K OTOOpY coep KaHus,
K ONPEJIETICHUIO IJIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OO0y4YeHHsI PpaCKphIBa€T  COJECpKATEIbHBIC JIMHUH, KOTOPBIC
npeyIaratoTcsl uisi 00s3aTeIbHOT0 M3YYEeHHS] B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
o01ero ooOpazoBaHusl.

[Inanupyembie pe3yibTaThl OCBOCHHSI MPOTpaMMbl 1O (HU3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PEe3yJbTaThl 3a BECh IMEPUOJ]] OOY4YEHHUS Ha YpPOBHE
cpemHero oo0mero o0pa3oBaHUs, a TaKXKe MPEAMETHBIC ITOCTIDKCHHS OO0Yy4aromierocs
3a KaXJIbIi ToJ] 00y4eHHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3rke 6a30BOro ypoBHsI Ha yPOBHE CpEHETO 0011ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOXKEHHUI U TpeOOBAHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTeinpbHON Tporpammbl, npenctaBieHHIXx B PI'OC COO, a Taxke ¢ yd€rom
benepanbHOl paboyeil mporpaMMbl BOCITUTAHUS U KOHUEMLMHU MTPENoiaBaHus yueOHOro
npenmera «®Pusnka» B 00pa30oBaTENbHBIX OpraHu3anmsx Poccuiickoit Denepannn,
peaM3yIONIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Coneprkanue mporpamMmbl 1o PU3KNKE HAPABICHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4HOM KapTuHbl Mupa oOyuarommxcs 10-11 kmaccoB mpu oOyuyeHUM WX (PU3HKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOro mnoxaxoxaa. lIporpamma
no ¢usuke coorBercTBYeT TpeboBanusM OI'OC COO k mIaHUPYEeMbIM JTUIHOCTHBIM,
OpeIMETHBIM UM METalpEeIMETHBIM pe3ylbTaraM oOOydeHHus, a TakkKe YUYUTHIBAET
HEOOXOIUMOCTh pean3allid MEXKIPEAMETHBIX CBA3ed (U3MKH C €CTECTBEHHO-
HAayYHbIMU y4€OHBIMH IMpeAMeTaMHu. B Hell omnpenensitoTcs OCHOBHbIE LENH W3y4YEHUs
¢u3vku Ha YpOBHE CpeaHero obmiero oOpa3oBaHUs, IUIAHUPYEMbIe Ppe3yJIbTaThl
OCBOCHHS Kypca (PU3HMKHU: JUYHOCTHBIE, METanpeIMETHbIE, IpeJIMeTHbIEe (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

IUTAHUPYEMBIE pe3ybTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM
YuClie TPEAMETHBIE PE3YJIBTATHI IO F0JIlaM 00yUYEHUS;

coJiepkaHue yueOHoro npeamera « Pu3nkay 1o rogam 00yyeHusl.

[Iporpamma 1o ¢Qu3uke MOXKET OBITh HWCHOJIB30BaHA YYHUTENSIMH KaK OCHOBA
JUIsL COCTaBJIeHUs1 cBoUX pabouux mporpamm. [lpu paspaborke paboueit mporpammbl
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B TEMAaTUYECKOM TUIAHUPOBAHHUM JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIOJIB30BaHUS
ANEKTPOHHBIX (UHU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIOMIMXCS y4eOHO-
METOJIMYECKUMHU MaTepHuanaMu (MyJIbTUMEANIHBIE IPOTPAMMBI, 3JIEKTPOHHbIE YUEOHUKH
U 3aJaYHUKH, DJCKTPOHHBIE OWONMMOTEKH, BUpPTyalbHbIE J1a00OpaTOPUU, HUTPOBBIE
IpOrpaMMBbl, KOJUIEKIUU LU(POBBIX 00pa3oBaTeNbHBIX PECYpPCOB), PEANTHU3YIOIIUMU
TUIAKTUYECKHEe BO3MOXKHOCTH HWH(POPMAIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTUH,
CoJiep>KaHNe KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00pa30BaHUM.

[Iporpamma mo (u3MKE HE CKOBBIBAET TBOPYECKYID WHUIMATUBY YYHUTENEH WU
MPEIOCTABISET BO3MOXHOCTh Il PEAIM3alUU PA3JIMYHBIX METOJIWYECKHX MOAXOO0B
K opraHu3anuud oOydeHus (pU3uMKe TpPH YCIOBUU COXPAHEHHUS 0053aTeThbHON YacTh
COJIEp>KaHMs Kypca.

du3rka Kak Hayka o HauOosee OOIIMX 3aKOHAX MPUPOJIbI, BBHICTYIMAs B KayecTBE
y4eOHOro mnpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIM BKJIAJ B CUCTEMY 3HAHUU
00 okpyxatomiem wupe. LkonbHblii Kypc (GU3MKH —  cHCTEMOOOpa3yroIui
IS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIeKAT
B OCHOBE TIPOIICCCOB W SIBJICHUW, HM3y4aeMbIX XHMHEH, OHOJIOTHEH, (PU3HIECKOI
reorpadgueit u acrpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PUINYECKUX
3HAHMM OmpeNessieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOIHil B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, IMOJIYYEHHs] HOBBIX MaTepHajoB
C 3a/laHHbIMU CBOWCTBaMU M Apyrux. M3yueHue (Pu3MKM BHOCHUT OCHOBHOM BKJIAJ
B (GOopMHUpOBAaHHME  €CTECTBEHHO-HAyYHOM  KapTUHBI  MHpa  OOydYaromIuxcs,
B (hopMHUpOBAHNE YMEHHUM IPUMEHATh HAYUHBIN METOJ] IO3HAHUS MIPH BBHIOJHEHUU UMU
y4eOHBIX HCCIIETOBaHU.

B ocHOBY Kypca ¢pu3HKHU AJi9 YpOBHS CpeHEr0 0011ero 00pa3oBaHus MOJ0XKEH P
uel, KOTOpble MOXKHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPKHUT MaTepual M3 BCEX pa3/ieioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEM MaTepHall Kypca GU3HKU 00bEIUHEH
BOKpYr (Qu3nueckux Teopuil. Benymmm B Kypce sdaBisercs (opMupoBaHHe
MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJE.

Hoesa eymanumapuszayuu. EE peanuzanms NOpeAnojaraer HCIOIb30BAHHE
I'YMaHUTApHOTO MOTEHIMANA (PU3NYECKOM HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOILECTBA, a TaKXe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonoti manpasnennocmu. Kypce (uU3uku mnpeanonaraer 3HAKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MoCpeICTBOM BBEAEHUS JIEMEHTOB COAEPKaAHNUSA,
NOCBSIIEHHBIX HKOJIOTMYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpBIE  CBSI3aHbI
C pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a Takke OOCY>KIeHUs MpoOiieM palroHaIbHOrO
MPUPOAOIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.
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CrepXHEBBIMM 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOIIero
0o0pa3oBaHUs SIBISIOTCS  (Qu3MUeckue Teopuu ((popMHpOBaHUE MPEACTABICHUN
O CTPYKTYpe MOCTPOECHUS (U3NYECKOM TEOpUH, poiH (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHLIMIIOB B COBPEMEHHBIX IPEACTaBICHUSIX O MPUPOJE, I'pPaHUIAX NPUMEHUMOCTHU
TEOpUH, /ISl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (GU3MKH peaiu3yercsi Mpexae BCEro
3a CYET OpraHu3alMi SKCIIEPUMEHTAIBHON IeaTenbHOCTH oOyyatouuxcs. s 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCIIOI30BaHNE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPaTOPHBIX PabOT, KOTOPBIE B MpOrpamMme Mo Gu3nKe 00beaMHEHbI
B OOIIMIA CIIMCOK YYEHUUECKHUX MPAKTHUECKUX paboT. Brijenenne B ykazaHHOM MepeyHe
7abopaTopHBIX PAa0OT, MPOBOAUMBIX JUISI KOHTPOJIS W OLEHKH, OCYIIECTBISETCS
y4acTHHKaMU 00pa30oBaTeIbHOr0 Mpolecca UCXO0/I U3 OCOOCHHOCTEN TUIAHUPOBAHUS U
ocHauleHus kaOuHeta pusuku. [Ipu 3TomM obecrieunBaeTcst OBJIaJeHUE 00YYarOIIUMUCS
YMEHUSMH  TNPOBOJUTh KOCBEHHBIE H3MEpPEHUS, UCCIIEJOBaHMS  3aBUCUMOCTEN
(¢u3nYecKuX BEIUYUH U IOCTAHOBKY OMBITOB 110 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bonbplioe BHMMaHME yHIENISETCSl PEUICHHIO PAacYETHBIX M KAuyeCTBEHHBIX 3ajad.
ITpu »TOM 111 pacuéTHBIX 3aJad HNPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO 3aJaHHOM
¢u3nyeckol  MOJENbIO, TMO3BOJSIOIIME  MPUMEHSATh  M3YyYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjesa Kypca, TaK U MHTErpupys 3HaHUS U3 pa3HbIX
pa3zaenoB. [ KaueCTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIFOTCS 3aJaHusl Ha OOBSICHEHUE
NpOTEKaHUsI (PU3NYECKUX SBJICHUN U MPOIECCOB B OKPY’KAIOLIEH JKU3HM, TpeOyromue
BbIOOpa GU3NYECKON MOIETTH IJIsl CUTYaIlH MMPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ tpedoBanusimMu PI'OC COO k marepuaibHO-TEXHUYECKOMY
o0ecreueHro yueOHoro nporecca 6a3oBblid ypOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
obmiero o0pa3oBaHUs OMKEH M3y4aThbCs B YCIOBUAX MPEIMETHOro KabmHeTa (pU3nKu
WIH B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTECTBEHHO-HAYYHOTO
nukiaa. B kabunere Guzuku J0MXKHO OBITH HEOOXOAUMOE J1a00paTOpHOE 000PYIOBAHUE
JUI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Mo (hU3MKe YYEeHHUYECKUX IMPAKTHUYECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMOHCTpalnoHHOE 000py0oBaHuE (GOPMUPYETCS B COOTBETCTBUU C IPUHLIUIIOM
MUHUMAJIBHOM JOCTaTOYHOCTH M O0ECIEYMBAECT  IIOCTAHOBKY IE€PEUYHUCICHHBIX
B IporpamMme Mo (pU3MKe KIHYEBBIX JEMOHCTpALMi ISl UCCIEIOBAHUS HM3y4aeMbIX
SBJICHUH U MPOILIECCOB, SMIUPUUYECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe oOopymoBaHWE I YYCHHUYECKHUX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJ€ TEMaTHUECKMX KOMIUIEKTOB U 00ECIEUUBAETCS B pacy€ére OJHOrO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaTuueckue KOMIUIEKTHI JabOpaToOpHOro
000py10BaHMS AOKHBI OBITH MOCTPOESHBI HA KOMITJIEKCHOM HCIOJIb30BAHNUN aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJE
U (pPOBBIX J1A0OPATOPHIA.

OCHOBHBIMM LIE€ISIMU M3y4eHHs (PU3MKH B 0OOHIEM OOpa3oBaHUU SBJISIOTCS:

dbopmMupoBaHruEe MHTEpEca M CTPEMIICHUS OOYYarOIIUXCS K HAyYHOMY H3YUEHHUIO
IPUPOJIBI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;
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pa3BUTHE TMPEACTABICHUH O HAYyYHOM METO/E MO3HaHUS U (OpMHUpPOBAHUE
HCCIIENOBATEIHCKOT0 OTHOICHUS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Yy4Y€HUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTATBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUU OOBSICHATH SBJICHUS C MCIOJIb30BaHHEM (U3MUECKUX
3HAHUM U HAYYHBIX J0KAa3aTEIbCTB;

dbopMupoBaHue TMpeACTaBICHUNA O pPoau (QU3UKA [ Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHre JTHX TeNe 00ecTeurnBaeTCsl PEelIeHUEM  CICHYIONNX —3a/ad
B IIPOIIECCEe U3YUYEHUS Kypca PU3MKHU Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHMUs:

NpUOOPETeHHE CUCTEMBbl 3HaHUN 00 00X (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIIEMEHTHI acTPODU3UKH;

dbopMHUpOBaHNE YMEHHA MPUMEHSITH TEOPETUYCCKHUE 3HAHUA I OOBSICHEHHS
bu3NueckuxX SBIEHUW B TPUPOAEC U JUISI TPUHITHS TPAKTUYECKUX PpEIICHUN
B IIOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IUYHBIX 3a/lad C SIBHO 3aJaHHOW (HU3MYECKOU
MOJIENTbI0, 337124, MOIPAa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/jaHue (PU3UUECKOM MOJIENH,
aJICKBaTHOM YCJIOBHSM 3a]1a4H;

NOHUMaHUe PU3NYECKUX OCHOB U MPUHIUIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKHX TIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAAMHU CaMOCTOSITEIbHOTO IIAHUPOBAHUS W MPOBEIACHHS
(bU3HUEeCKUX HKCIIEPUMEHTOB, aHAJIM3a M WHTEpIpeTanuu WH(OpMaIuu, onpeneaeHus
JOCTOBEPHOCTH TMOJIYYEHHOTO Pe3yabTaTa;

CO3MaHWE YCIOBHM JUIsi Pa3BUTHS YMEHUW TIPOEKTHO-UCCIIENOBATEIHCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus orBogutcs 136 yacoB: B 10 kmacce — 68 wacoB (2 uwaca B Hemenio),
B 11 knacce — 68 uyacoB (2 yaca B HEJEIIO).

[Ipennaraemsiii B mporpamMmme 1o pu3uKe nepeyeHb 1a00paTOPHBIX U MPAKTUIECKUX
paboT SABISETCS PEKOMEHIOBAaHHBIM, YIUTEIb JC/IaeT BEIOOP MPOBEACHHS J1A00PATOPHBIX
paboT U OMBITOB C YYETOM HHIUBUAYAIbHBIX OCOOCHHOCTEN 00 YyYarOIINXCS.

JIrobast paGouasi mporpaMma J0JKHA MOJTHOCTHIO BKIIIOYATh B ce0sl COMEprKaHHe
JTaHHOW MPOTpaMMEbI TI0 (pr3uKe.

B otenbHbIX cityyasx Kypc GU3UKU 6a30BOr0 ypOBHS MOXKET U3y4yaThes B 00bEMe 204
yaca 3a aBa roma oOyuenus (3 u B mememo B 10 m 11 kmaccax). B atom ciydae
yBenuuuBaeTcs He MeHee 4eM /10 20 9 pe3epBHOE BpeMsi, KOTOPOE HCTIONB3YETCsl yIUTENeM
JUTSE U3y4EHUs BOIIPOCOB, TECHO CBSI3AHHBIX C BBIOPAHHBIM MPOQUIEM OOydCHHS, U
YBEJIMYMBACTCS yueOHas Harpyska, OTBOJIMMAs HA U3yUYCHUE MEXaHHKH, MOJICKYJISIPHON
GUBUKKH W DJICKTPOJWHAMUKH, 3a CUET paCHIUPEHHS 4Yuciaa Ja0OopaTOpHBIX padboT
MCCIIEIOBATEIBCKOTO XapaKTepa U YPOKOB PEIICHUS] KAYECTBEHHBIX M paCYETHBIX 3a/1a4.
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COAEPKXAHUE OBYYEHUASA

10 KJIACC
Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOT O O3HAHUS

®usnka — Hayka O npupoae. Haydnple METOIBI MO3HAHUSA OKPYKAIOLIETO MHUPA.
Pounb skcieprMeHnTa U TEOPUH B MPOLECCE MO3HAHMS PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3NUECKUX SBIEHUHA M npoueccoB. HaydHble THIOTE3bI.
dusznueckre 3aKOHbI M TEOpUU. ['paHUIIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto ¢pusuku B (hOpMHPOBAHUHM COBPEMEHHOM HAay4YHOW KapTHUHBI MHpA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanoroBble U HU(POBBIE U3MEPUTENBHBIE MPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe ABuxkeHue. OTHOCUTEILHOCTh MEXaHUYECKOro IBMKeHus. CucrteMa
orcuéra. Tpaekropus.

[Tepemenienne, CKOPOCTh (CpEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepuagbHOW TOYKM, HMX TPOCKUMH HA OCH CHUCTEeMbl KoopauHaT. CloKeHue
MEPEMEILEHHIN U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE TPSMOJMHEHHOE JABWXKEHHE. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MMyTH U MEePEMEICHHUS MaTepuaIbHON
TOYKH OT BPEMEHH.

CBoOogHoe najeHue. Y CKopeHre CBOOOHOTO MaeHusI.

Kpusonunennoe nBuxeHue. [[BMKEHHE MaTEpPUAIBHOM TOYKH IO OKPYKHOCTH
C IOCTOSTHHOU 110 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHWHAS! CKOPOCTh. [lepuon
1 yactoTa oOpaiieHus. LlenTpocTpemMuTensHoe yCKOpEHHE.

TexHu4yeckre ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHUE: CIUIAOMETP, IBUKEHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mopenb cucTeMBbl OTCU€Ta, WUIIOCTpAlUs KHHEMATHYECKUX XapaKTePUCTUK
JBUKCHUSL.

[IpeoOpazoBanue ABMKEHUHN C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenne paBwkeHus Tena, OpOIIEHHOTO IO YIJOM K TOPU30OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOHOTO TaICHHUS.

Hanpasnenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.
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Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

N3ydyeHrne HEpaBHOMEPHOIO JBWKEHHUS C LEJIbI0 OINPEICIICHUS MIHOBEHHOMN
CKOPOCTH.

HUccnenoBaHnne  COOTHOIICHHSI MEXAY  MYTAMH,  HPOUACHHBIMA  TEIOM
3a MOCJIEI0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JABUKCHUN
C Ha4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne [BUKEHUS IIapUKa B BSI3KOM KUIKOCTH.

N3yuyenue nrkeHus Teia, OporeHHOro rOpU30HTaIBHO.

Tema 2. lunamuxa

[Iprammn otHocuTensHOCTH ['anmies. [lepseiii 3akoH Herotona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoit 3akoHn HbroTona
JUIS. MaTEpUAIbHON TOUKHU. Tpernil 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuia tsoxectu. [lepBast kocMudeckas CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenust (mokosi, ckoibxkeHus, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIbXKEHUsl U cuiia TpeHus nokod. Koagpuuuenrt tpenusa. Cuna
CONPOTHBIICHUS ITPU ABMKEHHUM TENA B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpauaTesbHOE ABMKEHUE a0COIFOTHO TBEPAOIO TENA.

MOMEHT CHIIbI OTHOCHUTEIBHO OCH BpauieHus. [1nedo cuibl. YCioBus paBHOBECHS
TBEPAOIO TeNa.

TexHu4eckre ycTporucTBa U MPAKTUIECKOE PUMEHEHNE: TOAIINUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHME MacC B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMalluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MMAJICHUH.

CpaBHeHUE CHJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUS.

VY cnoBus paBHOBECUS TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

N3yuenue npmxenus Opycka no HaKJIOHHOW MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CWJI  YINPYTOCTH, BO3HUKAKOUIMX B INPYKHUHE U
pe3rHOBOM 00pa3iie, OT ux JaedopMalium.

HccenenoBanne yciaoBUN paBHOBECUS TBEPIOIO TENA, UMEIOLIEr0 OCh BPAILCHHUS.
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Tema 3. 3akonsvl coxpanenus 6 MexaHuke

Nmmnynbe MaTepuanbHOM TOUKU (TeNa), CUCTEMBI MaTepUATbHBIX TOoUeK. MMmymbce
CWIbl M U3MEHEHUE HMIyJibca Tela. 3aKOH COXPAaHEHUs HUMIylbca. PeakTuBHOE
JIBHKEHUE.

PaGota cunbl. MOIHOCTE CHJTBI.

Kunernueckass »3Heprusi MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTHH.

[TorenuuanbHast >Heprus. [loTeHnmanpHas >HEPrus ynpyro aeGopMupoBaHHON
npyxuHbl. [loTeHIInanbHas SHeprus Teja BOJMU3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanpHBIC U HETTOTEHITUATBHBIC CHJIBI. CBSI3b Pa0OTHI HEMTOTCHITUATHHBIX CHJT
C U3BMEHEHUEM MEXAHUYECKON YHEPIUU CUCTEMBI TE. 3AKOH COXPaHECHHSI MEXaHUYECKOM
SHEPTHH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudyeckne yCTpOICTBA M NPAKTHUYECKOE IPHUMEHEHUE: BOJAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.
Jemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE OBIKEHUE.

[Tepexon moTeHIIMATBLHON SHEPTHHN B KHHETHYECKYIO M 0OpaTHO.
Yuenuueckuii sxkcnepumenm, nabopamopnule padomul

N3yuenne abCoOMOTHO HEYNIPYTOTrO yiapa ¢ MOMOIIBIO IByX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanne cBs3M pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOW SHEPTHH Tela
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOIO JKI'YTa.

Pa3znen 3. MousiekyJisipHasi pu3MKa U TEPMOANHAMHUKA
Tema 1. Ocnogvl MoNEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM M HUX OIMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBMKEHHS U
B3aUMOJICWCTBUS YaCTUI BEIIECTBA. MOJENM CTPOCHUS Ta30B, KUJIKOCTEN U TBEPABIX TEI
1 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJieiel. Macca u pazMepsl MOJIEKYJI.
KonunuectBo BemectBa. [locTossHHass ABorapo.

TermoBoe paBHOBecue. Temmepatypa u €€ wusmepenue. lllkama temmneparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON
TEOPUM WICAIBLHOTO Ta3a. AOCOMIOTHASI TeMIIepaTypa Kak Mepa CpelHel KHHETUIECKON
SHEPrUU TEIUIOBOro ABWKEHUA yactull ra3a. lllkama tremnepatyp KenbBuna. ['a3zoBbie
3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. 3akoH [aneroHa. HM3ompoueccs
B UJICAJILHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacraBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETP.
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Jlemoncmpayuu

OnbITHI, AOKa3bIBAOIIME JUCKPETHOE CTPOCHHE BEIleCcTBa, poTorpaduu MoIeKyI
OPraHUYECKUX COCTMHECHUMN.

OmnbiThl 0 AUGPGY3UH KUTKOCTEN U ra30B.

Monens 6pOyHOBCKOTO ABMKCHHUS.

Mogensb onbita IlTepHa.

OnbIThI, TOKA3bIBAIOIIME CYLIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs IPUPOIY JAaBJICHUS T'a3a Ha CTEHKHU COCY/IA.

OnbITHI, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJ1€AIbHOIO I'a3a, U30IPOLIECCHI.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

OmnpeneneHre Macchl BO3/lyXa B KJJaCCHOW KOMHATE HA OCHOBE U3MEPEHUI 00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY ITapaMETPaMM COCTOSIHUS Pa3pEKEHHOI0 ra3a.

Tema 2. Ocnogbl mepmoounamuxu

TepMoauHamuueckass cucreMa. BHyTpeHHsss DHEprus TEepMOAWHAMUYECKOU
CUCTEMBI M criocoObl €€ u3MeHeHusa. KomnuecTBO TerioTel M padota. BHyTpenHss
DHEPIUsl OJHOATOMHOIO MJEAIBHOrO rasa. Buasl Temnonepenaydn: TEMIONpOBOJHOCTD,
KOHBEKIIMS, M3y4yEHHE. YJenbHas TEIUIOEMKOCTh BellecTBa. KonMuecTBO TEIUIOTHI
IIPU TeIUIONepeaye.

[Tonsitue 06 agnadaruom npouecce. [lepBriii 3akoH TepMmoanHamMuku. [Ipumenenue
MEpPBOro 3aKOHAa TEPMOAMHAMUKHM K wu3ompoueccaM. ['paduueckas HHTEprpeTanus
paboTHI raza.

Brtopoii 3akon Tepmonunamuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

Termnossie MamuHbl. [IpuHIHNBI AeicTBUS TemToBhIX MammuH. [IpeoOpa3zoBanus
HHEPrUU B TEIUIOBBIX MalnHax. KoapuuumeHT none3noro 1eicTBUs TEMIOBOM MAIlIMHBI.
Huxn KapHo u ero xod3p(UIIMEHT MOJE3HOTO AEUCTBUA. DKOJOTHYECKHE MPOOJIEMbI
TEIJIOOHEPTETHUKU.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: IBUTATENb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEN PHEPIUM Tejla IPU COBEPUICHUM padOThI: BBUIET IMPOOKH
u3 OYTBUIKU MOJ| IEHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke
nyTéM TpeHus (BUJIEOAEMOHCTpALs).

W3meHeHne BHYTpEHHEW SHEpPruM (TeMIlepaTypbl) Teja MpHU TeIulonepenaye.

OmneIT M0 a1nabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YILIHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpaHMs, PEaKTUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopisvie pabomul

HN3mepenune yaenbHON TEIIOEMKOCTH.

10
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Tema 3. Aepecammuvie cocmosnnus eeuiecmea. Dazoewvle nepexoonl

ITapoobOpa3oBanne u KoHueHcanus. lcmapenne u kuneHue. AOCOMIOTHAas M
OTHOCUTENIbHAs BJIAXXHOCTh BO3ayxa. HacklmeHHbld mnap. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHUSI OT JTaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPOMNUS CBOMCTB
kpuctamioB. JKuakue kpucramibsl. CoBpemMeHHble Martepuanbl. l[lnaBienne wu
KpUCTAJTU3aIus. Y IeJbHasl TeIuioTa rmiaBieHus. Cyoaumanus.

YpaBHeHHE TETUIOBOrO OajaHca.

TexHu4yecKkre yCTpoMCcTBa U NMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU TIOJIYyYECHHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE
HaHOMAaTepHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kurnienue npu noHW>KEHHOM JIaBJICHUHU.

Cnoco0bl U3MEpEeHHS BIAXKHOCTH.

Habmronenne HarpeBanus U iaBJieHUS] KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanys KpuCcTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3Mepenre 0OTHOCUTENBHOM BIaQXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoguHaMuKAa
Tema 1. Inekmpocmamuka

DneKkTpu3aums Tell. DIEeKTpUuecKuid 3apsia. [[Ba BHIA SIEKTPUYECKUX 3apsIOB.
[IpoBOTHUKH, AUANEKTPUKHA W MOJYNPOBOAHUKHU. 3aKOH COXPAHEHHUS IJIEKTPHUUYECKOTO
3apsiaa.

BsaumopneiictBue 3apsnoB. 3akoH Kyiona. TodeyHbI 3JIEKTpUUECKUN 3apsl.
Dnektpuueckoe noje. Hanpssk€HHOCTH 3ieKTprudeckoro noiist. [IpuHiun cyneprno3nuuu
AJIEKTPUYECKUX TTOJIeH. JIMHNM HANPSIKEHHOCTHU SJIEKTPUYECKOTO TOJIA.

PabGora cun snekrpocratmyeckoro mnois. [loreHuman. Pa3HOCTh MOTEHIMANIOB.
I[IpOBOIHMKM U JOUANEKTPUKH B DJIEKTPOCTATHYECKOM Ioje. Jludnekrpuyeckas
MPOHUIIAEMOCTb.

OnekTpo€MKoCcTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JJIEKTPOCKOIL,
ANEKTPOMETP,  AJEKTPOCTATUYECKasl  3allluTa,  3a3€MIICHHE  DJIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIBHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLKN AEHUCTBUS IIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpOBOIHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIeKTpOoCTaTHYECKas 3alUTa.

11
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JINDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPA OT IO IUIACTHH,
PACCTOSHUS MEXy HUMU U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsLKEHHOI0 KOHJEHCaTopa.
Yuenuueckuii sxcnepumenm, n1abopamopuuvie pabomul

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannuwtit 31ekmpuueckuit mox. Toku 6 paznuunsix cpeoax

DIIEKTPUUYECKUM TOK. Y CJIOBHUSI CYIIECTBOBAHUS JIEKTPUIECKOr0 TOKa. McTouHuku
Toka. Cuia Toka. ITocTOsSIHHBIN TOK.

Hanpspxenne. 3akon OMa 15t ydacTKa LEMNu.

DJEKTPUUECKOE  COMPOTHUBJIIEHUE.  YJENbHOE  CONPOTUBJICHUE  BEIECTBA.
[TocnenoBarenpHOE, MapalIeaIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOJHUKOB.

Pabora anexTpudeckoro Toka. 3akoH [[xoyns—Jlenna. MOIHOCTh 3JIEKTPUYECKOTO
TOKa.

DIIEKTPOABIKYIIASI CUJIa M BHYTPEHHEE CONMPOTHUBJICHHE MCTOYHMKA TOKA. 3aKOH
Oma 11 MoTHOM (3aMKHYTOM) 3JIeKTpuueckou 1enu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAS! TPOBOJAUMOCTh TBEPBIX METAILIOB. 3aBUCUMOCThH COITPOTUBIICHUS
METaJIJIOB OT TemnepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKNN TOK B BaKkyyMe. CBOKCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTh MOJIYTIPOBOAHUKOB.
CgoiicTBa p—n-niepexoa. [ToaynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUM TOK B PACTBOPAX U PACIUIABAX JIEKTPOIUTOB. DJIECKTPOJIUTHUYECKAS
QUCCOLMALINS. DIEKTPOIIU3.

DneKTpruuecKkuii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN pa3ps.
Momnnus. [Ina3zma.

TexHu4uecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUHHKU TOKA, dJIEKTpOHArpeBaTelibHbIe MPUOOPHI, IJIEKTPOOCBETUTEIbHbIEC
npuOOpbl, TEPMOMETpP COMPOTUBIICHUS, BAKYyMHbIH JHOJ, TEPMHUCTOPHI U
(hoTOpE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue Cuitbl TOKa U HAIPSIKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS HIUJIUHIPUIECKUX MPOBOAHUKOB OT JIJIUHBI, ITOIIAIH
MOIIEPEYHOr0 CEYEHUSI U MaTEpHUaa.

CMmenanHoe COeTIMHEHNE NPOBOJTHUKOB.

[Ipssmoe  u3Mepenue  snekTpoaBwXkyuier  cuibl.  KopoTrkoe — 3amblkaHue
rajbBaHUYECKOr 0 AJIEMEHTA U OLIEHKA BHYTPEHHET'O COMPOTUBIICHHUS.

3aBUCUMOCTH CONIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOJIUMOCTH AUO/IA.

12
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Yyenuueckuii sxcnepumenm, 1ab6opamopusie pabomol

M3ydeHne cMemanHOro COeTUHEHHS PE3UCTOPOB.

N3mepenne SIeKTPOJABIKYIIEH CHUIIbI HCTOYHMKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHHUSI.

Habmonenue snektponusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 kiacce oCyIiecTBiIseTcs ¢ y4ETOM
COJIEpP KATENbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MAaTeMaTHKH, OUOJIOTMH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3AHHBIE C M3YYEHHEM METOAOB HAaYy4YHOIO
MO3HAHMS: SIBJICHUE, HAyYHBIH (pakT, runoresa, (pu3nueckas BETUYMHA, 3aKOH, TEOPHS,
HaAO0JIIOICHNE, SKCIIEPUMEHT, MOAECINPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHUCTEMbl YpaBHEHHWH, JHMHEWHas GyHKIUA, mapadona,
runepOosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMHU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HX
MIPOEKLIUH HAa OCH KOOPJIUHAT, CIIOAKEHHUE BEKTOPOB.

buonocus: mexanuyeckoe ABUKEHHE B KUBOM mpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHM3MOB (BHIbI TEIUIONEpPEAayuu, TEIIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: UCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB W MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIPHASI MAccCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, MKUJIKOCTEH M Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAJIIOB, SJIEKTPOIUTUYECKAS] AUCCOIMALIMS, TaJlbBaHUKA.

l'eoepagpus: BnaxXHOCTh BO3/IyXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IABUKEHUN C HCIONb30BAHHEM MEXAHM3MOB, YUET
TPEHUS B TEXHHUKE, TMOAIIMIHUKHN, UCIOJb30BAHUE 3aKOHA COXPAHECHUS HMITYJbCa
B TEXHHUKE (pakera, BOJOMET U APYrue), JBUTATENIb BHYTPEHHErO CropaHus, mapoBas
TypOuHa, OBITOBOW XOJOIUIbHUK, KOHJUIUOHED, TEXHOJIOTUHU MOTYy4YE€HU COBPEMEHHBIX
MaTepuagoB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUUECKas
3allldTa,  3a3€MJICHHE  JJEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIA  MpPHUHTED,
AJIEKTpOHArpeBaTelIbHble TPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC
Paznen 4. DnekTpoauHaMuKka
Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUS

ITocTostHHBIE MarHuUTHL. B3amMoaencTBHE NOCTOSHHBIX MAarHuToB. MarumTHoOeE
nosne. BekTop MarHMTHOW WHAYKUWH. [IpUHIMII Cyneprno3uuyy MAarHUTHBIX IIOJICH.
JIvHuu MarauTHOM MHAYKIMU. KapTrHa TUHUI MarHUTHOM MHYKITUHU T10J151 TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe nosie MpoOBOJAHUKA ¢ TOKOM. KapTwHa JIMHUKA MHIYKUMH MAarHUTHOIO
IOJISL JUTUHHOTO MPSIMOTO IMPOBOIHUKA M 3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT DpcTeaa. BzaumoaeiicTBre MPOBOJHUKOB C TOKOM.
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Cwiia Amnepa, e€ MOJyJIb M HalpaBJICHUE.

Cuna Jlopenua, €€ mMoAyllb W HampaBlIeHUE. [[BUKEHHE 3apsHKEHHOW YacCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosne. Pabora cuisl Jlopenua.

SBNeHUE PIEKTPOMAarHUTHOW MHAYKIUHU. [I0TOK BEKTOpa MarHMTHON WHIYKLHH.
DIEKTPOABIKYIIAS CUJIA MHAYKIIMH. 3aKOH 3JIEKTpOMarHuTHor nHaykuuu dapanes.

BuxpeBoe  smekTpuyeckoe —moje.  OJNEKTPOABMKYIIAs  CWIA  MHIAYKIUHU
B ITPOBOJIHUKE, JBHKYLIEMCS TIOCTYNATEIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[Ipasuio Jlenua.

NunyktuBHOCTh.  SIBI€HME  CAMOMHAYKIMHU.  OJEKTPOABMXKYIIAs  CcHja
CaMOMHAYKIIVH.

DHeprus MAarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKne yCTpPOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
ANEKTPOMArHUThI,  3JEKTPOABUTATENb,  YCKOPHUTENIH  JJIEMEHTAapHBIX  YacTHIL,
MHJYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO IMyYKa MATHUTHBIM MOJIEM.

JIuHYMY UHYKIIUX MarHUTHOTO TOJIS.

B3aumopelicTBre 1BYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBNIEHUE PEKTPOMAarHUTHOW MHAYKIWU.

IIpaBuio Jlenna.

3aBUCUMOCTb DJJIEKTPOJBWXKYILEH CHIBI HMHAYKIUHA OT CKOPOCTH HW3MEHEHUs
MAarHUTHOT'O MOTOKA.

SIBneHre CaMOMHIYKIIHAH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

N3ydyeHrne MarHuTHOrO NoJIsi KATYIIKHA C TOKOM.

HccnenoBanne neMCTBUSA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIECHUS 3JICKTPOMAarHUTHOW UHTYKIIAH.

Pa3nen 5. Kosie0anusa u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble KOAEOAHUA

Konebarenshas cuctema. CBoOOIHBIE MEXaHUYECKHUE KoneOaHus. ["'apMoHrueckue
konebanus. [lepuon, vacrora, ammnryna u ¢asza koieOanuid. [IpyKUHHBIN MasSTHHK.
MaremaTudeckuii MasTHUK. YpaBHEHHE TrapMOHHMUYECKHX KoseOanwuii. [IpeBpaimienue
HHEPrUu MPU TAPMOHUYECKUX KOJIEOAHUSX.

KoneGatenpHblil KoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHus B U1€aTbHOM
K0J1e0aTeTbHOM KOHTYpE. AHANOTUSI MEXIY MEXaHUYECKUMHU U 3JIEKTPOMATrHUTHBIMU
konebanusimu. ®dopmyna TomcoHa. 3akoH COXpaHEHHMS OJHEPrUU B HJICATBHOM
K0J1e0aTeTbHOM KOHTYpE.
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[IpeacraBnenre o 3aryxaromMX KojeOaHUsX. BbIHyXJIeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyk1€HHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMs.

[Tepemennsiii Tok. CUHYCOUIAIBHBIN MEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. I[lpousBoacTBo, mepenadya W MOTpPeOJIECHUE DIEKTPUUECKOU
SHEPIUM. OKOJOTMYECKHE PHUCKU TMPU NPOU3BOJACTBE 3IeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTHH B TOBCETHEBHOM KU3HH.

TexHuuecKkne yCTpOoMCTBAa U MPAKTUYECKOE NPUMEHECHUE: DIIEKTPUUYECKUN 3BOHOK,
reHEPATOp IMEPEMEHHOI0 TOKA, JIMHUY AJIEKTponepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KojeOaTeNbHOW CHUCTEMbl (NMPY>KUHHBIA  WJTH
MaTEMaTUYECKUN MAITHHK).

Habmonenue 3aryxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYKIEHHBIX KOJIEOaHUM.

Habnronenue pezonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHMUs.

OcuwinorpaMmbl  (3aBUCUMOCTH  CHJIbI TOKAa W HANpSXKEHUST OT BPEMEHHM)
JUISI JIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mpu  DIOCIENOBATEIIBHOM  COEAVMHEHUM  PE3UCTOpa,  KaTyUIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TIEKTPOIIepeaadu.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomul

WccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJbIX KOJIeOaHU rpy3a Ha HUTH OT JJIMHbI
HUTHU U MaccChl Ipy3a.

HccnenoBanre NepeMEHHOr0 TOKA B LIENHU U3 TIOCIEA0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KATYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUNHbBLE 80JIHbL

MexaHnueckue BOJHBL, ycioBHsl pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHus U JjuHa BOIHbL. [lonepednsie u npooiasHbie BOHbL. MHTEpdepenus
U AUPPaKIKsd MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. YCJIOBUS M3IYyYECHHUS DSIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BekTopoB E, B, V B snekTtpomaruutHOi BoJsiHE. CBOMCTBa
AJNIEKTPOMArHUTHBIX BOJH: OTpPaKE€HUE, TMpPEJIOMJICHUE, MoNApu3anus, audpakuus,
uHTepdepeHus. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[lIxkana 5SJEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHE JJIEKTPOMATHUTHBIX BOJIH
B TEXHHKE U OBITY.

[TpuHLMTBI paguOCBS3U U TeNeBUAEHUS. Pannonokanus.

DJIEKTPOMATHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, VJIbTPAa3BYKOBas JUArHOCTUKA B TEXHUKE U MEAUIMHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neusb.
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Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHHUE TMTOMIEPEYHBIX U TTPOIOTHHBIX BOJIH.

Kone6mtomeecst Te1o Kak UCTOYHUK 3BYKa.

Habmronenne orpakeHus M IPeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue narepdepeHimy u TuppaKiuu MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenne cBs3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA ¢ aMIUIUTYJON U 4acTOTON
KOJIeOaHUH.

UccnenoBanre CBONCTB AJEKTPOMATHUTHBIX BOJIH: OTpaKeHHE, MPETOMIICHHE,
noJisipu3anus, Audpakius, uaTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsiMOITMHENHOE pacpOCTPAHEHUE CBETA B OJJHOPOIHOMU
cpene. Jlyd cBera. ToueuHbI1 HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoenune wu300paKeHUN
B IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM TOKA3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbli  yroia MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CioxHbIi cocTaB 6emoro cera. L[Ber.

Cobuparome u paccenBarouiye JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHUE H
OoNnTUYECKas Ccwia TOHKOW JnuH3bL [locTpoeHue wu3z00pakeHMii B COOMpAIOIMIUX U
paccenBaroluX JUH3aX. PopMysia TOHKOW JIMH3bL. Y BEIMYEHUE, 1aBAEMOE JTMH3OM.

[Ipenensl npUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

BonnoBast onrtuka. MuTepdepenuns cBera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HAOJFOICHUSI MAaKCUMYMOB M MHHHMYMOB B WHTEP(PEPCHIIMOHHONW KapTHUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuusa csera. JudpakuuonHas pemérka. YcinoBue HaOIONECHUS TIABHBIX
MaKCHUMYMOB TIPH MaJIeHUM MOHOXPOMATHYECKOr0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre ycTporCTBa U MPAKTHUECKOE MPUMEHEHUE: OUKH, JTyTa, (hoToanmapar,
MIPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AU(PaKIIMOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssMonuHEHOE  pacHpOCTPAaHEHHWE, OTPAXKEHHE W NPEIOMIIEHHE  CBETA.
OnTuyeckue npudopHI.

[TonHoe BHyTpeHHEE OTpaxeHne. Moaens cBeToBoAA.

UccnenoBanuie cBOMCTB M300pakKeHUI B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenune narepdepeHimy cera.

Habmronenue nudpaximu ceera.

HabGnronenue qucnepcun cera.
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[TonydyeHnue cnekTpa ¢ HOMOIIBIO MPU3MBI.
[TonyyeHue crnekTpa ¢ HOMOUIbIO0 AU(DPAKIIMOHHON PEIETKH.
Habmronenue nonspusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol
N3mepenue nmokaszaresns NpeioMIEHUS CTEKIIA.
HccnenoBanne cBOMCTB H300paKeHUH B JIMH3AX.
Habmonenne nucnepcuu cBera.

Pa3zjnes 6. OcHOBBI cHIEIIUAJIHLHOM TEOPUU OTHOCUTEJIHHOCTH

['panuubl OpUMEHUMOCTH KJIacCUYECKOM MexaHuku. [locTynmarel crenuanbHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DUHIIITEeHHA.

OTHOCUTEIBLHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM M COKpaIlCHUE
JUTMHBI.

DHeprus U UMIYJbC PEISTUBUCTCKON YACTHUIIBI.

CBs3b MACCHhI C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTUIbI. DHEPTHUSI TOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®ortonsl. Popmyna [lnanka cBsi3u >HEpruM POTOHA C €r0 YACTOTOM. DHEpPrusi u
HUMITYJIbC (DOTOHA.

OtkpeiTie U uccneaoBanue ¢ortoddpdekra. Onbitel A.I'. CroneroBa. 3aKoHbI
¢doroadpdexra. YpaBHenue OuHmTeHa A1 Qororddekra. «KpacHas rpaHHLIAa»
dhoToaddekra.

JlaBnenue ceera. OnwiTel [1.H. JleGenena.

XUMHYECKOE JEHCTBHUE CBETA.

TexHuueckue ycTpoiicTBAa M NPAKTUYECKOE TMpPUMEHEHHE: (OTOIIEMEHT,
dboTogaTYNK, COTHEUHAsT OaTapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM ILTACTHHOM.

UccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

Cseronuon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopenrs aroma Tomcona. OmnwiTel Pezepdopma mo paccesHHIO 0O-9acTHIIL.
[Inanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornorieHue GoTOHOB MpU
MepeX0/Ie aTOMa C OJJHOTO YPOBHS SHEPTUH Ha Apyrou. Bunsl ciektpoB. CriekTp ypOBHER
SHEpPruy aToma BOJ0poja.

BonnoBeie cBoiicTBa uwactuil. Bomubl ne bpoins. KopnyckynspHo-BOIHOBOM
JTyaau3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3JTyUYCHHE.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAJIIbHBIA aHAIN3
(crieKTpoCKoI), Ja3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Omnpenenenue AJIMHBI BOJIHBI JIa3epa.
HaGnronenune nuHeRvaThIX CIIEKTPOB U3TyUCHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomol
Habmronenne nuHeyaToro crexkTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOIIUE  CIOXKHOCTh CTPOEHMS  sAnpa. OTKpeITHE
paanoaktuBHOCTH. OmnbIThl Pe3epdopna mo ompeneneHuro cocraBa paJlOaKTUBHOIO
uznyyenus. CBoiicTBa anbga-, 6era-, raMMa-u3inydeHus. BiusHue paauoakTHBHOCTH Ha
’KUBBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa M HeuTpoHa. HykionHas w™ogens siapa [eiizenOepra—
NBanenko. 3apsan sanpa. MaccoBoe uucino siapa. M30tormsl.

Anba-pacniaa. DIEKTpOHHBIM W MO3UTPOHHBIN Oera-pacnaia. ['amma-uznydeHue.
3aKOH PaJMOaKTUBHOI' O pacIaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt macchl sipa.

SnepHbie peakiuu. JleneHue u CUHTE3 sep.

SAnepusiil peaktop. Tepmosinepublii cunTe3. [IpodiieMbl U EPCHEKTUBBI SAEPHON
DHEPTETUKH. JKOJOTUUECKNE ACTIEKTHI SAEPHON IHEPTETHUKH.

DneMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

Meronel  HaOMIOAEHUST WU PETUCTPALlMM  DJEMEHTapHBIX  YacTHULl.

dyHpamMeHTaabHbIe B3auMOoieHcTBHS. EAMHCTBO GM3HMYECKON KapTUHBI MUpAa.

TexHudyeckre yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHUE: JO3UMETp, Kamepa
Bunbcona, siaepHblii peakTop, aroMHasi bomoOa.
Jlemoncmpayuu

CU€T4MK MOHU3UPYIOIIHNX YACTHIL.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabonul

UccnenoBanue TpekoB yacTHIl (o TOTOBBIM poTorpadusm).

Pa3nen 8. DjeMeHTHI ACTPOHOMUY U ACTPOPU3UKH

Otansl pa3BUTHs aCTPOHOMHUM. [IpuKkiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aACTPOHOMUH.

Bun 38311010 HeOa. Co3Be3nus, spKue 3BE3/1bI, INIAHETHI, UX BUAMMOE JIBHYKEHUE.

CoaHeuHast cucrema.

Connie. ConHeuHass akTUBHOCTh. MicTouHuk s3Heprumn CosiHia v 3BE€3/1. 3BE3/1bI, UX
OCHOBHBIE XaPAKTEPUCTUKU. JlnarpaMma «CIEKTPaJbHbIN KIIACC — CBETUMOCTb». 3BE3IbI
TJIaBHOM ITOCJICOBATEILHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTDY JIUISI 3BE3]T TJIaBHOU
nocjenoBaTebHOCTU. BHyTpeHHee cTtpoeHue 3BE31. CoOBpeMEHHbIE IPEACTaBICHUA
O MPOUCXOKJICHUH U 3BOIOUMH COJIHIIA U 3BE3/]. DTallbl KU3HU 3BE3.

Mueunsiii [TyTe — Hamia [Manaktuka. [Tonoxenne n nerkenue ConHua B ['amakTuke.
Tunel ranakTuk. PaguoranakTuku v KkBa3apbl. YEpHBIE BIPHI B siApax TalaKTHUK.
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Bcenennas. Pacuiupenne Bcenennoit. 3akon Xa06ia. Pazberanue rajiakTHK.
Teopusa bonbuioro B3peiBa. PenukroBoe nsinyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUMU.
Yuenuuecxkue nabnooenus

Habmronenusi HEBOOPYKEHHBIM TJIa30M C  HUCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JJIST OTPEICIICHUS TTOJIOKEHUSI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE cO3Be3us1 CEBEPHOIO MOMYIIAPUS U IPKUE 3BE3BL.

Hab6monenus B Teneckon Jlynsl, maner, Mneunoro I[yTu.

O06o00maroniee NOBTOpPEeHNE

Ponb pu3ukm m acTpoHOMHUM B YKOHOMUYECKOW, TEXHOJIOTHUECKOU, COIUATLHON U
ATUYECKON cdepax NesTeNbHOCTH YEelIOBEKa, POJb U MECTO (M3UKH M aCTPOHOMHUHU
B COBPEMEHHOW HAYYHOW KapTUHE MHpA, pOJjib (PU3NUECKOW TEOpUH B (HOPMHUPOBAHUU
MPENCTABICHUNH O (PU3NYECKON KapTUHE MHUpPA, MECTO (PU3UYECKON KapTUHBI MHpa
B 001IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kmacce ocymiecTBisieTcst ¢ y4Tom
COJZIEpKATENIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJOTUU.

Meowxcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO
NO3HAHMS: SIBJIEHUE, HayyHbId (DaKT, runoresa, (pu3nyeckas BEIUYMHA, 3aKOH, TEOPHs,
HaO0JII0ICHHE, SKCIIEPUMEHT, MOAECIMPOBAHNE, MO/IEIb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M HUX IPOCKLUHMHM HA OCH KOOPIUHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJIHBIC
AIIEMEHTAPHBIX (PYHKIUH, TPU3HAKU MOJ00US TPEYrOJbHUKOB, ONpeeeHue TIouaan
I10CKuX uryp u oobéma Ted.

buonocus: anexrpudeckue sIBICHUS B AKUBOM MPUPOAE, KOneOaTeIbHbIE TBUKEHUS
B JKMBOW IPHUPOJE, ONTHUYECKUE SIBJICHUS B JKUBOU IPUPOAE, ACHUCTBUE paaUALUU
Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTypa TBEPABIX TEI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON pEeIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCa 3E€MIIH, 3aJI€KHM MAarHUTHBIX pyl, (poTochEéMKa
36MHOI ITOBEPXHOCTH, IIPEICKa3aHUE 3EMIIETPSICEHU.

Texnonoeua: JMHAA  DJEKTPOIIEpenNad, TEHEPATOp  IIEPEMEHHOrO  TOKa,
AIIEKTPOABUTATENb, NHAYKIIMOHHASA 1€4b, Palap, PAAUONPUEMHHUK, TEIECBU30D, AHTCHHA,
tenedon, CBYU-meub, NpPOEKIMOHHBIN ammapar, BOJOKOHHas OITHKA, COJHEYHas
Oatapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro mpenmera «®Dduzuka» Ha YpPOBHE CpEOHETO OOIIETOo
oOpa3zoBaHus (0a30BbI ypOBEHb) JIODKHO OOECIEUUTh JOCTHIKEHHE CIIEIYIOIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOSHUS Yy4deOHOro mpeamera «Du3uka» ITOKHBI
OTpakaTb TOTOBHOCTP M  CIIOCOOHOCTh  OOYYArOIIUXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW IIO3MIHMEH JIMYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpHEHTAIVH, TO3UTUBHBIX BHYTPEHHUX YOCKISHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOro OOIIECTBa, pAaCIIUPEHUE >KU3HEHHOI'O0 OIbITa W ONbITa
NEATENIBHOCTA B TMPOLECCE peaar3aliy OCHOBHBIX HAIPABIEHUN BOCIHUTATEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3UIIMN O0YYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOI0 YJIEHA POCCUIMCKOr0 OOIIECTBA;

IIPUHSTHE TPaJIULIMOHHBIX 00IIIeYeTTOBEYECKUX T'YMAHUCTUYECKUX 151
JEMOKPaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B MHTEpPECAX TPaKJaHCKOTO
00IIIeCTBa, y9acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEIHLHON OpraHU3allnu;

YMEHHUE B3aUMOJCHUCTBOBATH C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX
GYHKIIUSAMY ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTTUTAHMA:
c(hOpMUPOBAHHOCTHh POCCUMCKON TPAKIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOLIEHHWE K TOCYHAapCTBEHHBIM CHUMBOJIAM, JIOCTHIKEHUSIM
POCCHIMCKUX YUEHBIX B 007aCTH (PU3UKHU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMl0O W TMPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMbBI U LIEHHOCTH, B TOM YHCJIC B
NEeATEIbHOCTA YYEHOIO;

OCO3HAHHE JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCTIUTAHUS S
ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymero (pu3nueckoi HayKe;
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5) Tpy10BOr0 BOCIIHTAHMS :

UHTEpEC K pasnudHbiM chepaM NpodhecCHOHATBLHOW NeATETHhHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEPINATh OCO3HAHHBIM BHIOOp Oyaymien
npodeccuu u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHuUIO B 00J1acTU (PU3UKH
Ha TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYeCcKOTro BOCTUTAHMSA:

c(hOpMHUPOBAHHOCTH HKOJIOIMUECKON KYJIbTYpPbI, OCO3HAHHUE TTI00AIBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBJICHUE JIEMCTBUIA B OKPYKAKOIIEH CPEIE HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

Pacmmpenne ompiTa AEATEIBHOCTH IKOJIOTMYECKOW HAIMPABICHHOCTH HAa OCHOBE
MMEIOLLUXCS 3HAHUM 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HU3NUECKON HAYKHU;

OCO3HAHUE I[EHHOCTU HAayYHOH AESITeNbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUS
Gu3MKK  OCYIIECTBIATH  MPOEKTHYD U MCCIENOBATEIbCKYIO  JCSTEIbHOCTD
VHAMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiiCTBUS
ba3oBble joruyeckue 1eicTBUsA:

CaMOCTOSITEILHO (DOPMYJIMPOBATh U AKTYyaJIM3UPOBATH MPOOJIEMY, paccCMaTpuBaTh
€€ BCECTOPOHHE;

OTIPEEIATH LENH ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX IOCTHIKCHHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS] B pacCMATPUBAEMBIX (DU3UYECKUX
SIBJIICHUSIX

pa3pabarbiBaTh IUIAH pEHICHUS NPoOJeMbl C Y4€TOM aHaliu3a HUMEIOIINXCS
MaTepHAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
[EJIsIM, OLICHUBATh PUCKHU MOCIIECTBUNA JIEATEIbHOCTH;

KOOPJIWHUPOBATh U BHITIONHATH PabOTy B YCIOBHSIX PEabHOTO, BUPTYAIHHOTO U
KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUHN KU3HEHHBIX MTPOOJIeM.

ba3oBble uccienoBare/ibCKue 1eCTBUA:

BJIAJICTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATUAMH U METOJaMH
(u3HUECKOi HayKH;

BJa/IeTh HaBbIKAMU Y4YEOHO-MCCIIEIOBATENbCKOM U TMPOEKTHOW JIE€ATENbHOCTH
B 00jacTu (PU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
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METOJIOB pEIICHHS 3a/1a4 GU3NIECKOTO COACPIKAHMS, TPUMEHEHUIO PA3IUIHBIX METO/IOB
MMO3HAHUS,

BJIQJIETh BUJAMH  JIEATEIBHOCTH 1O TIOJYyYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIpETany, TPEoOPa30BAHUI0 M MIPUMEHECHHUIO B PA3IUYHBIX YUCOHBIX CUTYAIHSIX,
B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (HU3HKY;

BBISIBJISITH PUIMHHO-CIICACTBEHHBIC CBS3U U aKTyaJIU3UpPOBATh 3a7a49y, BBIJIBUTATH
TUNOTE3y €€ perieHus, HaXOJUTh apTYMEHTHI IS I0Ka3aTelIbCTBA CBOMX YTBEP KICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTEPUHU PEIICHHUS,

aQHAIM3UPOBATH TOJNYYEHHBIE B XOJIE€ PELICHUS 3a7a4d Pe3yJbTaThl, KPUTHUECKH
OILICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh W  (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BaTEIHHOM
JESTENbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCHUTh 3HAaHWA 1O (U3WKE B  TPAKTUYECKYIO  00JIacTh
KU3HECATCILHOCTH,

yMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE AThTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ unopmanueii:

BJIAJ€Th HaBbIKAMU MOJY4YEHUS HHPOpMaUUU  (PU3UYECKOIO  COAEPIKAHMS
U3 HWCTOYHHMKOB pAa3HBIX THIIOB, CAaMOCTOSTEIBHO OCYILECTBIIATh IIOMCK, aHAJIM3,
CUCTEMATHU3alMI0 M HUHTEpHpeTanuio HHPOPMAlMU pa3Iu4HbIX BUAOB U (GopM
IIPEICTABIICHNUS;

OLICHMBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA
B pCIICHWM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M  OpPraHM3allMOHHBIX 3a1a4
C coOmogeHreM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX M OTUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpkKaHHUs B PA3NUUYHBIX Qopmarax ¢ ydéTom
Ha3HAauYeHUsd HMHQOpPMALMUKU U LEJIEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (opMy
IIPE/ICTABIICHNS U BU3yaJIM3aLlUU.

KomMMmyHMKaTHBHBIC YHUBEpPCaJbHbIe y4eOHbIC eiiCTBHS:
OCYUIECTBJIATH OOLIEHUE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU J1€ITEIbHOCTH;
pacmo3HaBaTh MPEANOCHUTKYA KOHMIUKTHBIX CUTYAllUd U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;
MOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMaHTHOW U MHIUBUTyaJIbHON pabOTHI;
BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JEHCTBUIA C y4ETOM OOIIUX UHTEPECOB,
Y BO3MOKHOCTEW Ka)J0r0 YICHA KOJJIEKTHUBA;
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MPUHUMATh 1€ COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATH U KOOPJAMHUPOBATH
JNEUCTBUA MO €€ TOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACTIPENENSATh POJIK C YYETOM
MHEHHUI yYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KAa4eCTBO CBOETO BKJAJa M KaXJIOI0 yYaCTHHMKAa KOMAaHJBl B OOIIMit
pe3yJabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLIEHWBAaTh WJECW C T[O3UWLUAM  HOBU3HBHI,
OPUTMHAIBLHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIITh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaILUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble yHMBEpCaJbHbIe y4eOHbIC TCeHUCTBUS
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MMO3HABATEILHYIO ICSITEIBHOCT B 00J1acTH (DU3UKU
U aCTPOHOMHH, BBIABIATH NPOOJEMBbI, CTaBUTh W (OPMYIHPOBATH COOCTBEHHbBIE
3a/1a4H;

CaMOCTOSITEJILHO COCTABJIATh IJIaH PEIICHUS PacUETHBIX W Kaue€CTBEHHBIX 3ajad,
IJIaH BBINOJTHEHUS MPAKTUYECKON paboThl C y4ETOM MMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEOYTECHU;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPETOYTCHUL;

JIeJIaTh OCO3HAHHBIN BHIOOP, ApIrYMEHTUPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a PEIIEHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO SPYAUIMU B 00JacTH (HU3UKH,
MOCTOSIHHO TIOBBIIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, BHOCHUTh KOPPEKTHBBI B JICSITEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMH MTO3HABATEIILHON PEIICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JEHUCTBUHN U MBICIUTEIBHBIX TIPOIIECCOB, X PE3YIbTaTOB M OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pedIeKCUH TSl OIICHKUA CUTYaIllMH, BHIOOpA BEPHOTO
pEIICHNS;

YMETb OIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEUICHUS 10 UX CHIKCHUIO;

IPUHAMATHh MOTHBBI U ApTYMEHTHI JPYTHUX MPH aHATIN3€E PE3YIbTATOB IEATCIHHOCTH,

NPUHUMATH ce0s, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

NPUHAMATh MOTHBBI H apTYMEHTBI IPYTUX MPHU aHATIN3€ PE3yIbTaTOB AEATEIHHOCTH;

NpU3HABATh CBOE MPaBO M MPABO APYTHX Ha OIMTHOKH.

B mporecce MOCTMKEHHMS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI TPOrPAMMBbI
mo ¢u3uKe 9 YpPOBHSA CpeaHero oOmero oOpa3oBaHusi y  00y4arommxcs
COBEPIIEHCTBYETCS AMOIMOHAIILHBIT WHTEIUICKT, TIPEIITOJTar At N
c(OPMUPOBAHHOCTb:
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CaMOCO3HaHMS, BKJIIOYAIONIETO CIIOCOOHOCTh IOHMMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BHJICTh HAIIPaBJICHUS Pa3BUTHSA COOCTBEHHON SMOIMOHAIBLHON cepbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpETryJIMpPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBISATHh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHU, BKJIIOYAIOIIEH CTpPEMJIEHUE K JOCTHKEHHUIO IEIH H
yCIIeXy, ONTUMM3M, HHUIMATUBHOCTh, YMEHHME JICHCTBOBAaThb, MCXOJSl M3 CBOMX
BO3MOXKHOCTEH;

OMITaTHH, BKJIIOYANOIIEH CHOCOOHOCTh IOHHUMATh ASMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBIECHUU OOIIEHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHMUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAMBATh OTHOILICHUS
C IPYTUMHU JTIOJIbMH, 3a00TUTHCS, MPOSBIISATh HHTEPEC M pa3peiaTbh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xoniy obydyenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpuUMepax poiib U MecTo (Uu3uKku B (HOPMUPOBAHHUH
COBPEMEHHOMW HAy4YHOM KAapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHON TEXHUKU W
TEXHOJIOI'MH, B IPAKTUYECKOU AECATEIBHOCTH JIFOIEH;

YUUTBHIBATh  TPAHUIIBl MNPUMEHEHUS  U3YUYCHHBIX  (PU3MYECKUX  MOJIETICH:
MaTepualibHasi TOYKa, WHEpIHMAlIbHAs CHCTeMa OTCYETa, aOCONOTHO TBEPAOE TENO,
WJICANIbHBIN Ta3, MOAEIN CTPOCHHS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUH 3apsij] Py perieHn GU3NIECKUX 3a/1ay;

pacrio3HaBath (U3MYECKUE SBJICHHS (TIPOLIECChI) U OOBACHATH HUX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BEIIECTBA H
ANEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEHMHOE IBUKEHHUE,
CBOOOJIHOE TAJICHUE TeJl, NBUKEHUE [0 OKPYKHOCTH, HHEpLHUS, B3aUMOJCHCTBUE
ten, auddysus, OpPOyHOBCKOE JBW)XEHHE, CTPOCHHE >KHAKOCTEH U TBEPIBIX TeI,
U3MeHeHre o0BbEéMa TeNnm mNpu HarpeBaHUU (OXJIAKIEHWH), TEIUIOBOE PaBHOBECHE,
UCIIapeHne, KOHAEHCAlNs, IUIaBJIEHUE, KPUCTAJUIN3allMsl, KUTIEHUE, BIIAJKHOCTh BO3/1yXa,
MOBBIIIIEHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYE, CBSI3b MEXKIY
rnapaMeTpaMH COCTOSIHUSL Ta3a B M30Mpolieccax, JJIEKTPU3ALMs TeJl, B3aUMOJEHCTBUE
3apsaa0B;

OMKCHIBATH MEXAHUYECKOE JBIIKEHUE, UCIHOJb3ys (U3NUECKUE BEITUYMHBIL:
KOOpAWHATA, MyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cuila, UMITYJIbC
Telna, KUHETHUYECKas »HHEprus, IMOTCHIMAIbHAS DJHEpPrusi, MexaHudeckas paboTa,
MEXaHU4YeCKasi MOIIHOCTb; TIPU ONMUCAHUH MPABWIbHO TPAKTOBATh (PM3UYECKUM CMBICI
UCIIOJIb3YeMBIX BEJIIMYMH, WX OOO3HAYEHUS W €IWHUIIBI, HAXOJUTHh (HOPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMU BEIMUMHAMU;
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OIKCHIBaTh MU3yYEHHbIEC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBHIE SIBICHUS, UCIIOIb3YS
¢busnyecKkre BEMUYMHBI: IaBICHUE ra3a, TEMIEpaTypa, CPEAHssI KHHETUYECKas: SHEPTus
XA0THYECKOr0  JIBWJKEHUS MOJIEKYJ, CpEIHEKBaApaTU4yHasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPrus, pabdora rasa, Ko3()(UIMEHT MOJIE3HOTrO
JEUCTBUS TEIUIOBOTO JABUIATENsl; MPU ONHCAHUMU NMPABUIBHO TPAKTOBATH (PU3UUECKUM
CMBICJ HCHOJB3YEMBIX BEIMYMH, UX O0O03HAUCHHS] W EOUHHIIBI, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NUECKYIO BEIMYUHY C IPYTMMH BEIMYMHAM;

OIKCHIBaTh HM3YyUYEHHBIE DJIEKTPUUYECKHE CBOICTBA BEIIECTBA U JJIEKTPUUYECKUE
ABJIEHUST (IPOLECChl), HUCHOIb3Ys (PU3MUECKHE BEIUYUHBI: DJIEKTPUUECKUM 3apsij,
ANEKTPUUYECKOE TO0JIe, HANPSHKEHHOCTh IOJISA, IMOTEHLHWad, Pa3HOCTh IOTEHLHUAJIOB;
IIPU OMMCAHUU MIPABUIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCTIONIb3YEMbIX BETMYMH, UX
0003HAYCHHUS U €UHUIIBI, YKa3bIBaTh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO
BEIMUMHY C IPYTUMU BEIUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MTPOLIECCHI U SIBIECHUS, UCTIONb3Ys PU3NUECKUE 3aKOHbI
W NPUHLUIBL 3aKoH BcemupHoro tsarorenus, |, Il u |l 3akoner HproToHa, 3akoH
COXpAaHEHHUS MEXAaHMYECKOW DHEpPrHM, 3aKOH COXpPaHEHHMsS HUMIYJbCa, IPUHIHUI
CYNEpHO3UIIMA CWUJI, TPUHLMUII PABHONPABUS WHEPIHUAIBHBIX CHCTEM OTCUéTa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMSI BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBA3b
CpedHell KWHETHYEeCKOW HHEPTruu TEIUIOBOTO JBIDKEHUS MOJEKYT C aOCONIOTHON
TEMIEepaTypoil, NepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOIO
3apsana, 3akoH KyiioHa, mpu 3TOM pa3ivyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €TO
MaTeMaTU4YECKOE BhIPAXKEHUE U YCIOBHS (IpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHIIMIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyaTh YCIOBUS UX O€30MacHOr0 HCIIOJNb30BAaHUS B IOBCEIHEBHOU
KU3HU;

BBITMIOJTHATH YKCIIEPUMEHTHI MO0 UCCIIEOBAHUIO (DU3MUECKUX SBICHUN M MPOIECCOB
C HUCHOJb30BAaHUEM NPSAMBIX, U KOCBEHHBIX M3MEpPEHUM, Impu 3TOM (HOpMYJIHUpOBATH
npoOjeMy/3aadyy ¥ THUIOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOHpaTh YCTAaHOBKY
U3 TIPEUI0KEHHOT0 000PY10BaHUS, POBOIUTH OIBIT U (HOPMYIIUPOBATH BHIBOJIBI;

OCYIIIECTBIISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NIECKUX BEIIMYUH, TIPU 3TOM
BBIOMpaTh ONTHUMANbHBIA CIMOCOO HM3MEPEHHS M HCIONb30BaTh HM3BECTHBIE METOJbI
OLICHKH IMMOTPEIHOCTEN U3MEPEHUM;

MCCIIEZIOBATh 3aBUCUMOCTH MEXYy (PM3NUECKHUMH BETUUMHAMU C HCIIOIH30BaHUEM
OPSIMBIX U3MEPEHHH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BHJIE TaOnHIl U TpaduKoOB, JeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

co0uro1aTh paBuiia 0€30MaCHOrO TPYAA IIPU MIPOBEIEHUH MCCIET0BaHUN B paMKax
y4eOHOI0 IKCIIEPUMEHTa, Y4E€OHO-HCCIIEOBATENbCKON M NPOEKTHOW JeATENbHOCTU
C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOT0 000PYI0BaHMS;

pemaTh pacy€THbIE 33Ja4u C SBHO 33JaHHON (U3UYECKOM MOJENBIO, UCHONb3Ys
(bu3nyeckue 3aKOHbI U MPUHIUIBI, HA OCHOBE aHaJln3a YCJIOBHS 3a7aul BHIOMPATh
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(U3HYECKYI0 MOJIENb, BBIACIATH (PU3MUECKUE BEIUYMHBI U (POPMYJIbI, HEOOXOAUMBIE
ISl €€ pelIeHus], IPOBOAUTh Pacy€Thl U OLIEHUBATH PEANIbHOCTD MOTYYEHHOI O 3HAYEHUS
(hU3UYECKON BEIUYMHBI,

pelarb KayeCTBEHHbIE 3aJayl: BBICTPAMBATh JIOTMYECKHM HENPOTHUBOPEUUBYIO
LENOYKY pAacCyXJEHU C ONmoOpod Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3ndecKue SIBICHUS;

UCTOIb30BaTh NPU PEIICHWH Y4eOHBIX 3aJa4 COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHMS, HHTEpIPETAMUd M MPEACTaBICHUS
y4eOHOI U Hay4YHO-NIONYJIAPHON HHPOpMALUK, OTYYEHHOW U3 Pa3IMYHBIX UICTOYHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OPUBOANTH MPUMEPHl BKIAJa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHUE HAyKH, OOBSICHEHUE MIPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOT UM,

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEAHEBHOW  KHU3HU
uist obecrieueHusi O€30MacHOCTU MPHU OOpalleHHH ¢ NPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBAMM, JJISi COXpPAHEHMsI 3/I0pOBbS M COOJIIOJICHHUS HOPM 3SKOJIOIMYECKOIo
TOBEJICHUS B OKPYKAIOIIEH CpeIe;

paboTaTh B IpyMIIE C BHITOJHEHUEM Pa3IMUHBIX COLIMAIBHBIX POJICH, MJIaHUPOBATh
paboTy TpyMNIbl, palMOHAIBHO pacHpelensaTh O00S3aHHOCTH M IUIAHUPOBATH
JESITebHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJ€KBAaTHO OLICHMBATh BKJAJ Ka)KJOro
U3 YYaCTHMKOB I'PYMIbl B PEIIEHUE pACCMAaTPUBAEMOM TPOOIIEMBI.

K xonmny oOyuyenus B 11 kij1acce npeaMeTHble pe3yiabTaThl HA 0Aa30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Yy OOYUAIOIIHUXCA YMEHHUM:

JEMOHCTPUPOBATh Ha MpuUMepax pojib U MecTo (U3UKU B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUW, B NPAKTUYECKON JEATENbHOCTH JIIOJEH, LETOCTHOCTh M E€AUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUUTBIBaTh T'PAHUIBI MPUMEHEHUSI U3YYEHHBIX (PU3MUECKUX MOJENEH: TOYCUHbIN
ANEKTPUUYECKUI 3apsijl, Jyd CBETa, TOUEUHbIH UCTOYHUK CBETA, SJAEpHAsl MOJEIb aTOMa,
HYKJIOHHAsI MOJI€JIb @TOMHOI'O si/Ipa MpHU PelieHnH PU3NYECKHUX 3a]1ay;

pacro3HaBath (hU3UYECKHE SIBJICHUS (MPOIECChI) M OOBSICHATH MX HA OCHOBE
3aKOHOB JJIEKTPOJUHAMUKH W KBAHTOBOM (PU3MKHU: 3JEKTpUYECKas IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs WHIYKUHUSA, JEHCTBME MArHUTHOIO IOJISI HA MPOBOJHUK
C TOKOM M [ABWXKYIIUMWACA 3apsll, DJEKTPOMArHUTHbIE KoOJIeOAaHWUS U  BOJHBI,
MPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, OTPAKEHUE, MPEIOMIIEHUE, HHTep(depeHIus,
mubpakuys W TOJSpU3alusg CBETa, AUCHEpPCUsi CBeTa, (OTOAIEKTpUYECKUui 3(dext
(boToaddexT), cBeTOBOE AaBieHHWE, BO3HUKHOBEHHE JIMHEWUYATOro CIIEKTpa aroma
BOJOpPOZA, ECTECTBEHHASI U UCKYCCTBEHHAs! PaAMOAKTUBHOCT;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BeIIECTBA (DJIEKTPUUYECKHE, MAarHUTHEIE,
ONTHUYECKHE, BJEKTPUUYECKYIO MPOBOJUMOCThH PA3IUYHBIX CPEI) M 3JIEKTPOMArHUTHbBIC
ABJICHUS (TPOIIECCHI), UCTIONB3YS (HU3UUECKUE BETMYMHBI: DIIEKTPUUECKHUM 3apsii, Cuiia
TOKA, OJJIEKTPUYECKOE HANPSIKEHHE, DJIIEKTPUYECKOE CONPOTUBIICHUE, Pa3HOCTH
MOTEHIINAJIOB, JIEKTPOABUKYIIAS CHUila, paboTa TOKa, MHAYKIUS MAarHUTHOTO TOJIS, CHjla
Awmnepa, cwia JlopeHua, MHAYKTUBHOCTb KaTYIIKH, SHEPIHUs 3JIEKTPUUYECKOrO U
MarHuTHOTrO TOJIEH, MEPUOJ M YacToTa KojeOaHul B KoJeOaTeIbHOM KOHTYpE, 3apsi U
CHWJIa TOKa B TMPOLECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KojiebaHui, (POKycHOe
pacCTOsIHME W ONTHYECKas CWIa JIMH3bl, IPH OINHWCAHWUM NPABWIBHO TPAKTOBATH
(bu3HYECKUil CMBICT MCHOJIb3YEMbIX BEJIMYUH, X 0003HAYEHUS U €IMHMUIIbI, YKA3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTUMH BETUUMHAMU;

ONKCHIBATh MU3YyYEHHBIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCTIONB3YS (U3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, YHEPTUS
U UMIYJIbC (OTOHA, IEPUOJ MOTypaciaja, SHEPTrus CBSI3U aTOMHBIX 1€, PU OMKUCAHUU
MIPaBUIIBHO TPAKTOBATH (PU3MUECKHI CMBICI HCIIOIb3YEMBIX BETUYHH, UX 0003HAYEHUS U
CIMHMIIBI, yKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEIMYUHY
C IPYTMMU BEJIMYMHAMU, BBIYUCIIATH 3HAYEHUE (PU3NYECKON BETMUUHBI;

aHAJIM3UPOBATh (PU3MUECKHE MTPOLIECCHI U SIBICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHbI
Y NPUHLOMIBL: 3aK0H OMa, 3aKOHBI MTOCJIENOBATENBHOTO U NAPAJIIEIBHOIO COCIUHEHUS
IIPOBOJHUKOB, 3ak0oH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUHU, 3aKOH
MPSIMOJIMHEWHOI'O0  PAaCIpOCTPAHEHMs] CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI
MPEJIOMJICHUST CBETa, ypaBHeHHEe OWHITeiHa nis dotodrddexra, 3aKOH COXpaHEHUS
DHEPIUM, 3aKOH COXPAHEHMS HMMITYJIbCA, 3aKOH COXPAHEHHS DJIEKTPUYECKOrO 3apsja,
3aKOH COXpPaHEHUs] MaCCOBOI'0 YMCIIA, OCTYJIAaThl bopa, 3aKOH paJln0aKTUBHOIO pacnaa,
OpyU 3TOM pa3iuvarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPKEHHE U YCIOBHS (TpaHULIbl, 00JIACTH) IPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOpPAa HMHAYKIIMM MAarHUTHOIO TOJISI IMPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuiibl Jlopenua;

CTPOUTHh M OIHUCHIBaTh M300pa)KC€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOM
JINH30M;

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIEA0BAaHUIO (PU3UUECKUX SBJIICHUNA U MPOIECCOB
C HCIOJb30BAaHUEM TPSAMBIX, U KOCBEHHBIX HM3MEpPEHUU: MpH 3TOM (HOPMYIUPOBATH
npobiemy/3afjauy W THUIOTE3Y Y4eOHOro »HKCIEepUMEHTa, CcoOUpaTh YCTAHOBKY
U3 TIPEI0KEHHOT0 000Py10BaHUSs, POBOIUTH OIBIT U (POPMYIHUPOBATH BHIBOJBI;

OCYUIIECTBIISTh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEITUYUH, ITPU ITOM
BBIOMPATh ONTHUMAJbHBIA CIOCO0 HM3MEPEHUS W HCIOIb30BATh M3BECTHHIE METObI
OLIEHKU MMOTPENTHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKUX BEIIMYMH C HCIOJIb30BAaHUEM IMPSMBIX
U3MEpPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJAE TaONHIl M TpaduKOB, IENaTh
BBIBOJIBI I10 PE3yJIbTaTaM UCCIIEI0BAHNUS;
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coOJII01aTh MIpaBUIIa 0€30M1aCHOr0 TPY/Aa MPU MPOBEJECHUHU UCCIIEIOBAHUN B paMKax
y4e0HOr'0 SKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON M MPOEKTHOM AEATeIbHOCTH
C MCMOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U JJA0OPATOPHOTO 000PYI0BAHUS;

pemarh pacy€THbIC 3a/1aud C SIBHO 3aJaHHOW (DU3UYECKON MOJEIbI0, MCIOJIb3YS
(bu3rUecKue 3aKOHBI W TPUHIUITBEI, HA OCHOBE aHajaW3a YCJIOBHS 3a/Jadd BBIOHMPATH
(U3HUECKYIO MOJIEINb, BBIJCNIATh (PU3NYECKHE BETUUUHBI U (DOPMYITBI, HEOOXOAUMBIEC /IS
e pelIeHus, POBOAUTh PACUYEThl M OIICHWBATh PEATbHOCTH TMOJYYCHHOT'O 3HAYCHUS
(hU3UYECKON BEITMYMHBI,

peliaTh KayeCTBEHHBIE 3aJlayM: BBICTPAUBAaTh JIOTMYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXJACHUM C OMOpOM Ha M3YYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SIBJICHNUS,

UCIIOJIb30BaTh TMPH PEIICHUH Y4YEOHBIX 3a/lad COBpPEeMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUM JUISl TIOMCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAIMA U TIPEICTaBICHUS
y4e0HOM 1 HAyYHO-TIONMYJIAPHON HH(OpMAIUH, TTOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOTy4YaeMyr0 HH()OPMAIIHIO;

OOBSCHATh TIPHUHIIUIBI JIEHCTBHSI MAIWH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCIoOBUS WX 0€30MaCHOTO UCIIOJIb30BAHUS B TTOBCETHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKJIATa POCCHUCKUX W 3apyOSKHBIX YUYEHBIX-(DHU3HKOB
B Pa3BUTHE HAYKH, B O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS TO (U3MKE B TIOBCEIHEBHOM JKU3HU
st obecrieueHusi O€30MacHOCTU MpU OOpallleHHH ¢ MpuOopaMU U TEXHUYECKUMU
YCTPOWCTBAMH, JJII COXPAHEHUS 370POBbS U COOJIIOJCHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPY>KaIOIIEH Cpejie;

paboTaTh B TPYIIE C BHITOJHCHHEM PAa3JIMYHBIX COIMATBHBIX POJICH, TNTAHUPOBATh
paboTy TpyMIbl, pPAIMOHATIBHO PACTPEAENATh OO0S3aHHOCTH U IUIAHUPOBATh
JEATENBHOCTh B HECTAHAAPTHBIX CUTYyalMsX, aJC€KBAaTHO OICHWBATh BKJIAJ KaKIOTO
U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIIEMBI.
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10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHBIE BUJIBI IEATEILHOCTHU
pa3aenoB U TeM [IporpamMmmHoe conepxkaHue
/11 4acoB 00yyJarommxcst

y4eOHOr o npeaMera

Pa3znen 1. ®usuka u MeToAbl HAYYHOT'O MIO3HAHUA

1.1 | ®usuka u MeToIbI 2 ®u3nka — HayKa O IPUPOJE. N3ydyeHnne HayyHbIX (AMIUPUYECKUX U
HAy4YHOTI'O IO3HAHUS HayuHble MeTOIbI MO3HAHUS TEOPETUYECKHX) METOIOB NTO3HAHUS
OKPY>KaloILEero Mupa. OKPY>KaloILEro Mupa.
Posnb 3kciepuMenTa u Teopun OO6cy:x1eHue rpaHull IPUMEHUMOCTH
B MIPOLIECCE TO3HAHUS IPUPOJIBI. (bu3HYECKUX 3aKOHOB U TEOPHIA.
OKCHepUMEHT B (PU3UKE. Pabora B rpymiie no noaroToBke
MonenupoBanue GU3NIECKUX KOPOTKHUX COOOIICHHI O pOJIH U MECTE
ABJICHUU U TIpolieccoB. Hayunble (U3HMKY B HAYKE U B MIPAKTUYECKON
runote3bl. Puzndeckue 3aKoHbl U NEeSITENIbHOCTU JTFOEH.
TeopuH. [ paHUIIbI NPUMEHUMOCTH JleMoHCTpanys aHaJoroBbIX U
¢uznyeckux 3aKoHOB. [Ipuniun U(GPOBBIX U3MEPUTEIIBHBIX TPUOOPOB,
COOTBETCTBHSI. KOMIIBIOTEPHBIX JaTYUKOB.
Ponb u Mmecto Gpusuku OcBoeHue OCHOBHBIX TPUEMOB PaObOTHI
B (hOpMHUPOBAHUHN COBPEMEHHOMU ¢ mudpoBoii 1abopaTopueit mo puznke
HAay4YHOU KapTHUHBI MUDA,
B [IPAKTUYECKOH JeATEIbHOCTH JIFO/IEH
Uroro no pazneny 2

! ITpu paspaGotke pabodeii IPOrpaMMBbI B TEMATHUECKOM [UTAHMUPOBAHHH JOJKHBI OBITh YUTCHBI BO3BMOYKHOCTH HCIIONB30BAHHS YIEKTPOHHBIX (IH(POBHIX)
00pa3oBaTeNbHBIX PECYPCOB, SBISIONINXCS yIeOHO-METOAMYECKUMH MaTepHaIaMHy, COJePKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOIaTENLCTBY 00 00pa3oBaHuy.
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Paznen 2. MexaHuka

2.1

Kunematuka

MexaHn4eCcKOe IBUKECHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBwkenus. Cucrema orcuéra.
Tpaexropus.

[Tepemelienre, CKOPOCTh (CpeTHSSI
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MaTepUATTbLHON TOYKH,
UX MPOEKIUU HA OCU CUCTEMBbI
KoopauHat. ClioeHne
MEPEMEIIEHUMN U CII0KECHUE
CKOPOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JBHKCHHUE.
['paduku 3aBUCUIMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U
MEPEMENIECHHS] MATEPUAIBHON TOUKHU
OT BPEMEHHU.

CBoOogHOE nmajieHue. Y CKOpeHue
CcBOOOIHOIO ITaJIEHUS.
KpuBonnHENHOE NBUKEHHE.
JIBI>KeHNEe MaTepUaIbHON TOUKHU
10 OKPY>KHOCTH C MOCTOSIHHOM T10
MOJIYJIIO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHEHHAs! CKOPOCTh.
[Tepuon u wactora oOparieHus.
LleHTpOoCTpEMUTENIBHOE YCKOPEHUE.
TexHu4yeckne yCTporucTBa U

IIpoBeneHne SKCIEPUMEHTA: U3YyUYECHHE
HEPaBHOMEPHOI'O ABUKEHUS C LIENBIO
OIPENETICHNUs] MTHOBEHHOM CKOPOCTH;
VCCIIEJOBAHNE COOTHOIIEHUS MEKIY
MyTSIMU, PONAEHHBIMU TETIOM

3a MOCJEA0BATENbHBIE PABHBIE
MPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBHKECHUU

C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO;
M3Yy4YEHUE JIBXKEHUS [IApUKA B BA3KOU
JKUJIKOCTH; U3YYCHHE ABUKCHUS TEIIA,
OpOIIEHHOI0 TOPU30HTAIBHO.
OOBsiCHEHHE OCHOBHBIX MPUHITUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TAKHUX KaK: CIIUJIOMETP, LIEMTHbIE U
PEMEHHBIE TIEpeIaun IBUKECHUS;, U
YCIIOBHIA UX 0€30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3HU.

Peuienue pacu€rHbIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJICIIBIO

C UCTIOIB30BAHUEM OCHOBHBIX (hOPMYIT
KUHEMATHUKHU.

[TocTpoenue u ananus rpaduKoB
3aBUCUMOCTEM KMHEMAaTHYECKUX
BEJINYMH OT BPEMEHHU

JUISL PABHOMEPHOT'O
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IMPAKTHYCCKOC IIPUMCHCHUC!
CIINAOMCTP, ABMIKCHUC CHAPAOOB,
OCIIHBIC U pGMéHHBIG nepcaadu

Y PaBHOYCKOPEHHOT'O IIPSIMOJIMHEUHOTO
JBHKCHHUSL.

PacrioznaBanue pusnyeckux siBICHUIM
B YU4€OHBIX OMBITAX U OKpYyKaromei
YKU3HU: PABHOMEPHOE U
PaBHOYCKOpPEHHOE MPSIMOJIUHENHOE
JBUKEHHE, CBOOOIHOE MaICHHE Tell,
JBHYKEHUE TIO OKPY>KHOCTH.

Onucanue MEXaHUYECKOr O ABUKEHUS
C MCIIOJIb30BAHUEM (DU3HUECKUX
BEJIMYMH: KOOPAUHATA, ITYTh,
NepeMEILEHHE, CKOPOCTh, YCKOPEHHE.
Pabora B rpynnax npu miaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALNH
pe3ybTaTOB OIBITOB U aHATU3E
JIOTIOTHUTENIbHBIX UCTOYHUKOB
uH(pOpMaIUH TI0 TEME

2.2

JlnHamuka

IIpyHIUIT OTHOCUTEINBHOCTH
INanunes. [lepseiit 3akoH HproTOHA.
NueprmanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [lpunnun
cynepro3uuuu cui. Bropoit 3akoH

HrroToHa 114 MatepuaibHOM TOUYKH.

Tperunit 3akoH HproTOHA

IUTs1 MaTEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHMS.
Cuna Tsoxectu. [lepas
KOCMMYECKast CKOPOCTb.

CpaBHEHUE MacC B3aUMOAECHCTBYIOIINX
TEN.

N3yueHne 3aBUCUMOCTH CUJIbI
yOPyTrocTu OT AedhopMaIiu; CpaBHCHHE
CHUJI TPEHUSI TIOKOSI, KAaUeHUS U
CKOJIbKEHUS.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBenenue s3xkcniepuMeHTa:
MCCIIEJOBAHUE 3aBUCUMOCTH CHUJI
YOPYTOCTH, BOZHUKAIOIIUX B MPYKUHE
Y PE3NHOBOM 00pasiie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunsl TpeHus (mokos,
CKOJIbKEHUS, KAUYEHUs ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKEHUS U cuila
TpeHus nokost. Koagduuumenr
TpeHud. Cuia COnpoTUBIICHUS
MIpY JIBUKEHUM TeJa B )KUIKOCTH
WJIM Ta3e.

IToctynaTtenbHOE U BpalllaTeIbHOE
JBUKEHUE aOCOTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCUTEIBLHO OCH
BpameHus. [1neqyo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTpoucTBa U
MPaKTHYECKOE IPUMEHEHUE:
MOAIIUITHUKY, TBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB

nedopMaIyy; H3y4eHUEe TBIKECHUS
Opycka 1o HAKJIOHHOM TIOCKOCTH;
MCCIIEOBAHUE YCIOBUI PaBHOBECHS
TBEPAOIO TEJa, UMEIOLIETO OCh
BpAILCHHUS.

O0BbsacHeHue oco0eHHOCTEN
PaBHOMEPHOI'0 U PaBHOYCKOPEHHOT'O
MPSIMOJTMHEUHOTO IBUKEHUS,
CBOOOTHOTO MMaJIEHUs TEJ, TBUKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTEHUS.

OObsicHEHHE OCHOBHBIX MPUHITUATIOBR
JIEUCTBUS TTOAIIUITHUKOB U X
MPAKTUYECKOTO TPUMEHECHHS.
OObsicHEHNE TBUKEHHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THpIX 3a/1a4 C IBHO
3aTAaHHOM (PU3MYECKOIN MOJICIIBIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyI TUHAMUKH.

Pacno3naBanue pu3nuecKux siBJICHUM
B Y4€OHBIX OTBITAX U OKPYKArOIIeH
YKVU3HU: UHEPLUS, B3aUMOJECHCTBUE TEIL.
AHanu3 pU3N4ECKUX MPOIECCOB U
SBJICHUH C UCTIOJIb30BAHUEM 3aKOHOB U
MPUHLUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroToOHA,
MIPUHLIMUIT CYTIEPIO3ULINU CUJT, PUHITUIT
PaBHOIIPABHOCTH UHEPIUATIbHBIX
CHCTEM OTCUYETa

2.3

3aKOHBI COXPaHEHHUS B
MEXaHUKE

Nmnynbsc MarepuanbHOW TOUKU
(Tena), cucTeMbl MaTepUATIbHBIX

TOYCK. I/IMHYHBC CHJIBI 1 UBMCHCHHC
HMITYyJIbCa TCJIa. 3aKoH COXpaHCHHUA
HMITYJIbCA. PeakTuBHOE JABHMOXKCHHUC.

Pabota cuibl. MOITHOCTE CHJIBI.
Kunernueckas sneprus
MarepuainbHON TOUKHU. Teopema
00 U3MEHEHUH KUHETUYECKOMN
SHEPIUMU.

ITorennumanbHas SHEPrus.
[TorennuaneHast 3HEpPrust ynpyro
nehOpMUPOBAHHOMN MPY>KHHBI.
[ToreHumanbHas 3HEpPrus Tena
BOJIM3U MTOBEPXHOCTH 3€MIIH.
IloTennuanapHbBIE U
HEIMOTEeHIMAJIbHbIE CUJIbl. CBS3b
pabOThl HETIOTEHIIMAIBHBIX CHJI
C U3MECHEHUEM MEXAaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHUYECKOMN
SHEPIUH.

Yrpyrue u Heynpyrue

[IpoBeneHue SKCIIepUMEHTA: U3YUEHUE
a0COJIIOTHO HEYIIPYTOro yjaapa

C IOMOILBIO ABYX OJJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEOBAHUE
CBSI3U Pa0OTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOUN YHEPTUH Tella

Ha IpUMEpPE PacTSHKEHUSI PE3UHOBOTO
KTyTa.

Ornenka aOCOMIOTHBIX M OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYUH.

Pemenue pacu€THpIX 3a/1a4 C IBHO
3aIaHHOM (PU3NYECKON MOJIEINIbIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJT TMHAMUKH U 3aKOHOB
COXpaHEHMUS.

Pelienrie kayeCTBEHHBIX 3a/1a4

C OIOPOU Ha U3YUYEHHBIE B pa3Jiese
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS.

Onurcanne MEXaHUYeCKOro ABUKEHHUS C
UCIIOJIb30BaHUEM (PU3UYECKHUX BEITHYNH:
HUMITYJIBC Tela, KHHETHUYECKast SHEPIus,
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CTOJIKHOBEHHS.

TexHu4yeckrue yCTponCcTBa U
MPAKTUYECKOE TPUMEHCHHUE:
BOJIOMET, KONIEP, NPYKUHHBIN
MHACTOJIET, IBMKEHUE PAKET

MOTEHIIMAIbHAS YHEPT U, MEXaHUYeCKas
paboTa, MeXxaHu4YeCcKas MOIIHOCTb.
AHanu3 pU3NYeCcKux NpoLeccoB U
SIBJICHUH C MCIIOJb30BaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW SHEPTHUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsiCHEHNE OCHOBHBIX MPUHITATIOBR
JICUCTBUS U MTPAKTUUYECKOTO
MPUMEHEHUS TEXHUUECKUX YCTPOUCTB,
TAaKUX KaK: BOJIOMET, KOIIED,
IIPYKUHHBIN IHUCTOJIET.

OOBsiCHEHHE ABWKEHUS PaKeT C OMOpOoi
Ha M3y4YeHHbIC (PU3NUECKHE BEIMUMHBI 1
3aKOHBI MEXaHHKH.

Hcnonb3oBaHue Npu MOATOTOBKE
COOOIIEHUN O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUHN IS
MOMCKa, CTPYKTYpHUPOBAHUSI,
WHTEPIIpETAIlUU U MPECTABICHUS
nHOpMaIMK, KPUTHISCKUI aHATN3
nojiygaeMoi nHdopmaruu

IIpoBeneHre KOCBEHHBIX U3MEPECHUH,
HCCIICIOBAHUM 3aBUCUMOCTEHN
(bM3UYECKUX BEIIMYHH, IPOBEpPKa
MPEIJI0KEHHBIX TUIOTES

Hroro mo pazneny

18
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Pa3nen 3. MouiekyJisipHasi (pu3MKAa ¥ TEPMOJIMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIC TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
TEOPHH U UX ONBITHOE 00OCHOBAHME.
bpoyHOBCKOE BMKEHME.
Huddysus. Xapakrep ABUKEHUS U
B3aUMOJIEMCTBUS YaCTUI] BEIIECCTBA.
Mogenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPIBIX TEN U
00BsICHEHHE CBOKMCTB BEIlECTBA

Ha OCHOBE dTHUX Mojienei. Macca u
pa3Mepsl Mosekyll. KonnuectBo
BemiecTBa. [locTositHHas ABoraapo.
TerioBoe paBHOBECHE.
Temneparypa u €€ u3smMmepeHue.
[ITkana temmneparyp Llenbcus.
Mojens uaeaabHOrO rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUY€CKOMN
TEOPUH UJICATBHOIO rasa.
AOGcomoTHas TemMIepaTypa Kak Mepa
CpEIHEN KHHETUYECKON SHEPTrUu
TEIUIOBOT'O ABMKEHHUS YaCTHII Ta3a.
[ITkana remnieparyp KenbBuna.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneipona.

3akoH JlanpToHa. M3omporiecchl

[IpoBeneHue 3KCriepuMeEHTa:
OIpE/ICIICHHE MACChl BO31yXa

B KJIACCHOM KOMHAT€E Ha OCHOBE
u3MepeHnil 00bEMa KOMHATBHI, 1aBJICHHUS
Y TEMIIEPATYpPbI BO3yXa B HEM;
WICCJIEIOBAHNE 3aBUCHMOCTH MEXIY
napameTpaMu COCTOSIHUS Pa3peKeHHOr o
rasa.

Onenka abCOMOTHBIX M OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpEeHNN (PU3NIECKUX
BEJIMYMH.

OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
NeiCTBUI TepMOMeETpa U 0apoMeTpa u
YCIIOBHIA UX O€30MMacHOr0
MCIIOJIb30BaHUS B TOBCEAHEBHOMN
KU3HH.

Pacno3naBanue pu3nueckux sBICHUIN

B YUEOHBIX ONBITAX U OKPYXKaloLIei
Ku3HU: TUdPy3usi, O pOyHOBCKOE
JIBHYKEHUE.

Onucanue TEMIOBbIX SIBICHUM

C UCTIOJIb30BaHUEM (DHU3UUECKUX
BEJIMYMH: JJaBJICHUE ra3za, TeMIeparypa,
CpeIHsIsI KHHETUYeCKast SHEPTUsl
Xa0TUYECKOI O ABMUKEHUS MOJIEKYI,
CpEIHEKBaApaTUYHasi CKOPOCTh

35



denepanbhas padouas nporpamma | duszuka. 10-11 knaccel (6a30BbIi YPOBEHB)

B UJICATIbHOM T'a3€ C HOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA.
['pacduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEpPMa, U30X0pa,
n3o0apa.

TexHu4yeckue yCTpoMCTBA U
MPAKTUYECKOE MPUMEHECHHE:
TEPMOMETp, OapoMeTp

MOJIEKYII.
AHanu3 QU3NYECKUx MpoLeccoB U
SIBIIGHUM ¢ ucnojib3oBaHueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEAHEN
KMHETUYECKOW DHEPTUH TEILUIOBOTO
JIBIDKCHHST MOJICKYJT ¢ A0OCOJIFOTHOM
TEMIIEPATYPOH.

Pelienne pacu€THbIX 3aa4 C SIBHO
3aIaHHOM (PU3NYECKON MOJIEIIbIO

C UCTIOIb30BAHUEM OCHOBHBIX
nosiockennit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOU (PU3UKH.

Pabota B rpynmnax npu rjiaHUpOBaHUH,
MIPOBEJICHUU U UHTEPIIPETALINU
PE3YIBTATOB OIBITOB U aHAJIU3E
JOTIOJTHUTENIBHBIX UCTOYHUKOB
uH(pOpMaITUH 10 TeEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepMoanHamMuueckas CUCTEMA.
BuyTpeHHs1s sHEpTrUs
TEPMOAMHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MCHECHHS.
KonnuecTBo TemioTs! u padora.
BHyTpeHHss 3HEprust 0THOATOMHOTO
HUAcaILHOrO raza. Buapl
TEIUIONEPENAYN: TEIUIONPOBOIHOCTD,
KOHBEKIYS, U3JIydEHHUE. Y IelIbHAs
TEMJIOEMKOCTh BEIIECTBA.

[IpoBeneHnEe SKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOU TETUIOEMKOCTH BEILIECTBA.
OreHnka aOCOMOTHBIX M OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpEeHNN (PU3NIECKUX
BEJINYUH.

N3y4yenune mozeneil napoBoil TypOUHBI,
JIBUraTelisi BHYyTPEHHET O CrOpaHusl,
PEaKTUBHOIO IBUTATES.

OOBsiCHEHHE PUHITUTIOB JACHCTBUS U
yCJI0BUH 0€30MaCHOI0 UCIIOIb30BaHUS
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KonmuecTBO TENMNOTHI

IIPU TEIIoNepeaaye.

[TonsiTue 06 agrabaTHOM TpoIiecce.
IlepBblii 3aKOH TEPMOAVMHAMUKH.
[Ipumenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30MPOIECCaM.
['padmueckas uHTEpIpETAILIUSI
paboThl Ta3a.

Bropoii 3aKk0H TEpMOAMHAMUKH.
HeobpaTumocTs npoliieccoB

B IIPUPOJIE.

TemoBbie MamuHbl. [IpUuHLIATIBL
JEICTBUS TEIUIOBBIX MAIlIMH.
[IpeoOpazoBaHus SHEPTUU

B TEIUIOBBIX MAIlIMHAX.
Koadunment nonesnoro nedcTpust
TEIJIOBOM MaIlTUHBI.

[ukn Kapuo u ero korgdummert
IIOJIE3HOIO JEUCTBUS.
DKOJ0rnyecKue npoodieMbl
TETJI0PHEPT€TUKHU.

TexHu4eckne yCTpomucTBa U
MPAKTUYECKOE TPUMEHEHUE:
JBUTATENIb BHYTPEHHET O CTOPAHUS,
OBITOBOI XOJIOAUIIBHUK,
KOHAUIMOHEP

B MOBCEIHEBHOM KU3HU JIBUTATEIIS
BHYTPEHHEr0 CropaHusi, OLITOBOTO
XOJIOJUJIbHUKA, KOHIUITMOHEPA.
Onucadue CBOMCTB TeI U TEIIOBBIX
SIBJICHUM C MCIOJb30BaHUEM
(bU3UYECKUX BEJIUYUH: JaBJICHHUE ra3a,
TeMneparypa, KOJIu4eCTBO TEIIOTHI,
BHYTPEHHSISI DHEPrus, padoTa rasa.
Petienne pacu€THbBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICIIBbIO

C MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HopMYyIT MOJIEKYJIIpHON (DU3UKHU U
TEPMOJIMHAMHUKH.

Penienne kaueCTBEHHBIX 3a/1a4

C OMOpPOW HA U3YUYEHHBIE B Pa3/IeIie
«MonekynsapHas Gpuzrka u
TEPMOJIMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUSI.

Pabota B rpynmnax npu aHanmse
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uHpopMaIuu o Teme
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3.3

ArperaTHbie
COCTOSIHUSI BEIL[ECTBA.
da30BbIE IEPEXOABI

[TapooOpa3zoBanue u KOHAEHCAIHS.
Hcnapenue u kuneHue.
AOcooTHas 1 OTHOCUTENbHAs
BJIAKHOCTH BO3AyXa. HachIeHHbIM
nap. Y uenbHas TeIiora
napooOpa3oBaHusi. 3aBUCUMOCTD
TEMIIEPaTyPhl KUTICHUSI OT JaBJICHUS.
TBépnoe teno. Kpucramnmnueckue u
amop(dHbIie Tena. AHU30TPOIHUS
CBOWCTB KpUCTAIJIOB. JKuakue
kpuctaiibl. COBpeMEHHbIE
Marepuansl. [InaBienue n
KpUCTAJTM3alus. Y JebHas TerioTa
riaieHus. Cyonumanus.
VYpaBHeHME TEIOBOro OanaHca.
TexHu4yeckrue yCTponcTBa U
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YHCIIE
HaHOMAaTepHUaJIOB,

Y HAHOTEXHOJIOTUU

[IpoBeneHre SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIIbHOM BJIAXKHOCTHU BO31yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpEeHN (PU3NIECKUx
BEJINYHH.

N3y4yeHne CBOMCTB HACHIILIEHHBIX
1apoB, CIIOCOOOB U3MEPEHHUS
BJIAYKHOCTH

HaGnronenue kunenus rnpu
MOHUKEHHOM JIaBJICHUHU, HATPEBaHUS

Y TUIABJIEHUS KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicCHEHNE PUHIIUIIOB JIEHCTBUS U
yCJI0BUM 6€30MaCHOI0 UCIIOIb30BAHUS

B IMOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJIOPUMETPA.

N3yueHne TEXHOJIOTUil oNy4eHust
COBPEMEHHBIX MaTEPHAIIOB, B TOM YHUCIIE
HaHOMAaTEpUaAJIOB.

Pelienne pacu€THbIX 3aa4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIbIO

C UCTOJIb30BAHUEM YPaBHEHUS
TEIJIOBOro OajaHca.

Pelrenrie kKaueCTBEHHBIX 33/1a4

C OMOPOU Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS T10 TEME.
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PacnioznaBanmne pu3ndecKkux sBICHUIMI
B YYEOHBIX ONBITaX U OKPYKaIOIICH
KU3HU: Aedopmaliis TBEPIBIX TET,
HarpeBaHMUE U OXJIAXKJACHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSIHUN
BELIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (DOPMYIT MOJIEKYJISIPHOM
(Gu3nKH.

Hcnonp3oBanue HHPOPMaMOHHBIX
TEXHOJIOTUH JIJIs1 TIOUCKa,
CTPYKTYpHUPOBAaHMUsI, UHTEPIPETALUU U
npeacTaBiIeHus HH(OpMaLUU IpU
MOJICOTOBKE COOOIIEHUN O MPUMEHEHUHN
3aKOHOB MOJIEKYJIAPHON (PU3HKHU U
TEPMOANHAMUKYU B TEXHHUKE

Y TEXHOJIOTUSIX

Wroro no pazaeny 24
Paznesn 4. DiekTpogMHAMHUKA
4.1 | DnekTpocTaTuka 10 Onekrpuszanus Ten. Jnekrpudeckui | [IpoBeneHne SKCriepuMeHTa: U3MEpPEHUE

3apsia. [IBa Buaa aneKTpUYECKuX
3apsnoB. [IpoBogHuKY,
TURJIEKTPUKHU U TIOJIYITPOBOIHUKH.
3aKOH COXpaHEHHUsI FJIEKTPUUECKOTO
3apsaa.

B3aumojelicTBue 3aps10B. 3aKOH
Kyinona. ToyeuHbIl 37€KTPUIECKUI
3apsi. DNEKTPUUYECKOE TTOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
Ornenka abCOJIFOTHBIX ¥ OTHOCUTEIIBHBIX
MOTPEUTHOCTENH U3MEPEHUN (PU3NUECKUX
BEJTMYMH.

N3ydenue NpuHIUIIOB JEUCTBUS
AIIEKTPOCKOIIA, DIEKTPOMETPA,
KOHJIEHCATOopa.

W3y4yeHune npyuHIAIIOB ACHCTBUS
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Hanpsx€HHOCTB 3JIEKTPUUYECKOTO
nonst. [IpuHnun cynepno3uimu
AIEKTPUYECKUX MOoJIen. JInHun
HaIPSKEHHOCTU JJIEKTPUYECKOIO
OJISL.

PaGota cui anekTpocTaTudecKoro
nosist. [Torenuman. PazHocts
noTeHnuanoB. IIpoBoguuku n
IUDJIEKTPUKU B
AIEKTPOCTATUYECKOM I10JIE.
JlvanekTpuyeckas IpOHULIAEMOCTb.
OnekTpoéMkocTh. Konaencarop.
DIIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOTO0 KOHAEHCATOpA.
TexHuueckue ycTpoucTBa U
MPaAKTUYECKOE NTPUMEHECHHUE:
AIEKTPOCKOIL, JJIIEKTPOMETD,
ANEKTPOCTATUYECKAS 3AILNTA,
3a3€MJIEHHUE JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHbBIN
amnmapar, CTpyWHBINA IIPUHTEP

U YCJIOBUH 0€3011aCHOT0 MPUMEHEHUS
B IPAKTUYECKOU KU3HH,
KOIMPOBAJIHOI'O anmnapara, CTpyHHOro
IpUHTEpA.

Paccmotrpenue ¢puznueckux OCHOBaHUMN
AJIEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJICHUS JIEKTPOIIPUOOPOB.
Pemienne pacu€rHbIxX 3a71a4 ¢ SBHO
3aIaHHOM (PU3NYECKON MOJIEIIbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYI DIIEKTPOCTATUKY.

Pemienne kauecTBEHHBIX 3a]1a4

C OIOpPOM Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nyecKue
SIBIICHUS DJIEKTPOCTATUKU.
PacnioznaBanue pusnyeckux sBIeHUI
B YYEOHBIX ONBITaX U OKPYXKaAIOIIEH
KU3HU: JIEKTPU3ALIUS Tell,
B3aUMOJICCTBHE 3apsJI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYIT
AIIEKTPOCTATUKH.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTBA U DJIEKTPUUECKUX SBICHUM

C HCTIOJIh30BaHUEM (DU3HUECKUX
BEJIMYMH: DJIEKTPUUYECKUN 3apsi],
HaNPsHKEHHOCTD AJIEKTPUIECKOTO OIS,
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MOTEHIUAJI, PA3HOCTh MOTEHIINAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 (pU3nYEecKuX MpoLEeCcCOB U
SBJICHUH C UCIIOJIb30BAHUEM
(U3MUYECKUX 3aKOHOB: 3aKOHA
COXPaHEHHS PJIEKTPUUECKOT O 3apsa,
3akoHa Kynona.

PaGora B rpymnmax npu aHanuse
JOTIOJIHUTENIBHBIX NCTOYHUKOB
uH(OpMaIIMK U TOATOTOBKE COOOIIEHUM
O MIPOSIBJIEHUU 3aKOHOB AJIEKTPOCTATUKHU
B OKpY>Karollel )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

ITocTosTHHBIHI

DJIEKTPUUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIIEKTPUUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHHUS SJIEKTPUUECKOTO
toka. crounuku Toka. Cuiia Toka.
ITocTOAHHBIN TOK.

Hanpsoxenue.

3akoH Oma 11 ydacTKa LIEeMH.
DIEKTPUUECKOE COITPOTUBJICHUE.

Y 1enbHO€e COPOTUBIICHUE
BenlecTna. [locnenoBarensHoe,
napajjielbHOe, CMEIIaHHOe
COEIMHEHNE MTPOBOTHUKOB.

Pabota 251eKTpruyecKkoro Toka.
3akoH Jlxoyns—Jlenna. MoiHocTh
ANEKTPUYECKOrO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YyUYECHUE
CMEILIAHHOTO COEIUHEHHS PE3UCTOPOB;
m3Mepenne JJ[C UCTOUHMKA TOKA U €TO
BHYTPEHHETO COITPOTUBIICHUS,
HaAOJII0ICHHUE AJIEKTPOIIU3A.

OreHka abCOOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpEeHNN (PU3NIECKUX
BEJINYMH.

OOBsicHeHHE PUHIIUTIOB IEUCTBUS U
yCIIOBUIA 6€30MacHOr0 MPUMEHEHUS
aMIIepMeTpa, BOJIBTMETPA, PEOCTAaTa,
VMCTOYHHUKOB TOKA,
AJEKTPOHATPEBATEIbHBIX U
AIIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DIEKTPOJABIKYIIAS CUIIA U
BHYTPEHHEE CONIPOTUBIICHUE
MCTOYHHUKA TOKA. 3akoH OMa

JUTSI TIOTHOM (3aMKHYTOM)
anexkTpudeckou nenu. Koporkoe
3aMbIKaHHE.

DIIEeKTpOHHASI TPOBOJIUMOCTD
TBEPABIX METAJIJIOB. 3ABUCHUMOCTh
CONPOTHBIICHUS METAJIJIOB

OT TEMIEPATYPBHI.
CBepXmpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyME.
CBoiicTBa JIEKTPOHHBIX TYyUYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
pUMECHasi IPOBOJUMOCTh
MOJTyNPOBOAHUKOB. CBOKCTBA
p—Nn-niepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNEeKTpUYECKU TOK B pacTBOpax u
paciuiaBax 3J1€KTPOJIUTOB.

3J’I€KTp0JII/ITI/I‘—IeCKa$I Jucconuanms.

DIEKTPOIu3.
DJIEKTPUUYECKUM TOK B ra3ax.
CamocToATeNbHBIN 1
HECAMOCTOSTEIIbHBIN pa3psl.
Momnnus. [1na3zma.
TexHnueckue ycTpoucTsa u

TEPMOMETPA CONMPOTHUBIICHUS,
BAKYYMHOT'O 104, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MTOTYIPOBOTHUKOBBIX
JIUOJI0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3MYECKON MOJICIIBIO

C UCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTosTHHBIT
AIEKTPUYECKUN TOK.

PacnioznaBanue pusnyeckux siBICHUN
B YUCOHBIX OMBITaX U OKPYKaIOIIeH
JKA3HU: SJIEKTpUYECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMUUYECKOE,
MarHuTHOE JEUCTBUS TOKA.

AHaIu3 2JIEKTPUUECKUX SIBJICHUMN U
MIPOLECCOB B LEISX MOCTOSIHHOT'O TOKA
C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTH
MOCJIEAOBATEIBLHOTO U APAJIICIIBHOTO
COEMHEHUS POBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue U3y4eHHBIX CBONCTB
BEILIECTB U JICKTPUUYECKUX SBJICHUM

C MCMOJIb30BaHUEM (PU3NYECKHUX
BEJIMYMH: AJIEKTPUUYECKUN 3apsijl, Cuiia
TOKQ, 3JICKTPUYECKOE HAIIPSKEHUE,
AIEKTPUYECKOE CONMPOTUBIICHHUE,
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IIPAKTUYECKOE IPUMEHEHUE:
aMIepMeTp, BOJIbTMETP, PEOCTaT,
UCTOYHUKU TOKA,
AJIEKTPOHATrPEBATEIbHBIE PUOOPHI,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH 1HOJ1, TEPMUCTOPHI U
(hoTOpE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN THOJ,
raJibBaHUKa

paszHocTh nmorennuanos, DJIC, pabora
TOKa, MOIITHOCTh TOKA.

Ncnons3oBanre nHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIS1 IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALINU U
npeacTaBiieHust ”HGOpMaLUK TpU
MOJIFOTOBKE COOOIICHHUI O TPUMEHEHUHU
3aKOHOB MOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Uroro no pazneny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC

HanmenoBanue

No KonnuectBo OCHOBHBIE BUJIBI JICSITETBHOCTH
pa3aenoB U TeM IIporpamMmMHO€ coziepkaHue

n/m 9acoB o0yJaronmxcs

y4eOHOT 0 npeaMeTa
Paznen 1. DnekTpoauHaMHUKA
1.1 | MarauTHoOe 10J]e€. 11 [TocTostHHBIE MarHUTHI. [IpoBeneHne sKCIIEpUMEHTA: H3YUECHHE

DneKTpOMarHuTHas
WUHTYKIUS

BzaumopeiicTBrE ITOCTOSIHHBIX
Mar"HuToB. MarHuTHoe noiJie.
BekTop MarHMTHOM MHAYKIMUH.
[IprHIMT cynieprnio3uuun
MarHuTHBIX mToneu. JInanum
MarHuTHOM MHaykuuu. Kaptuna
JIMHUA MAarHUTHOW UHAYKIAH TTOJIS
ITOCTOSIHHBIX MarHuTOB.
MarauTHoe 1osie TpoBOJHUKA

¢ TokoM. KapTuHa TMHUNA UHAYKIIUU
MarHUTHOT'O MO JJIUHHOTO
MPSAMOr0 NPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTeaa.
BzaumonenicTBre NpOBOJHUKOB

C TOKOM.

Cuiia Amnepa, €€ MOlyJb U
HampaBJICHHUE.

Cuna Jlopenia, e€ Moaysb U
HanpasJjeHUE. [ BrKeHuE
3apsHKEHHOM YaCTHIIbI

MAarHMATHOI'O MOJS KATYIIKHU C TOKOM;
MCCIIEOBAHNE JEUCTBUS TOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHUE SIBJICHUS
AIEKTPOMArHUTHOM MHIAYKIINH.

OneHka abCOMIOTHBIX U OTHOCUTEIbHBIX
NOrPEIIHOCTEN U3MepEeHU PU3NUECKUX
BEJINYMH.

OObsicHEeHNE PUHIIUAIIOB 1EUCTBUS U
yCIIOBUI 6€30MacHOr0 MPUMEHEHHUS
NOCTOSIHHBIX MarHUTOB,
JJIIEKTPOMArHUTOB, JJIEKTPOIBUIATEIS,
YCKOPHUTEJEN JIIEMEHTAPHBIX YaCTHIL,
VHYKIAOHHOM IEYU.

Pemrenvie pacu€rHbIX 3a1a4

Ha NpUMeHeHne (popMys TEMBI
«MarHuTtHoe nosue. JIeKTpOMarHuTHas
VHIYKIMS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE

44



denepanbhas padouas nporpamma | duszuka. 10-11 knaccel (6a30BbIi YPOBEHB)

B OJJHOPOJHOM MAarHUTHOM IIOJI€.
Pa6ora cumer Jlopenna.

SIBneHune 3JIeKTpOMarHUTHOM
uHayKnuu. [1oTok BekTopa
MarHUTHOW UHAYKIIWH.
DIEKTPOJBIKYIIAS CUIIA UHAYKIIUH.
3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moie.
DIIEKTPOABIKYIIAS CUJIAa UHIAYKIIUU
B IMPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEIbHO B OJJHOPOJHOM
MariuTHOM IOJIC.

[Ipasuno Jlenna.

NunykTtuBHOCTS. fBIICHUE
CaMOMHIYKIHH. DIEKTPOBIKYIIAS
CHJIa CAMOUHIYKIIUU.

DHEPrusi MAarHUTHOTO TTOJIST KaTYIIKH
C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.
TexHu4yeckue yCTpomuCcTBa U
MIPAKTUYECKOE MPUMEHEHUE:
ITOCTOSIHHBIC MarHuThI,
AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
WHJYKIIMOHHAS TI€Yb

SIBJICHUS TEMBI «MarauTHOE moJe.
DJIEKTpOMAarHUuTHAs UHIYKIUS.
OmnpeneneHue HaINpaBJICHUS BEKTOPa
WHIYKIUX MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cwibl Jlopenua.

PacmoznaBanue Gpu3nyueckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaroIIei
YKH3HM: B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHuTHAs MHAYKITUS,
JIEMCTBUE MAarHUTHOT'O TI0JIS Ha
MPOBOJHUK C TOKOM U JBHXKYIIUICA
3aps.

AHaIu3 3JeKTPOMArHUTHBIX SIBJICHUU
C HCTOJIb30BaHHUEM 3aKOHA
3JIEKTPOMArHUTHOM WUHAYKIIVH.
Onucanue N3y4eHHBIX CBOMCTB
BEIIECTB 1 JICKTPOMATrHUTHBIX
SIBIICHUH C MCIOJIb30BAaHUEM
(U3HYEeCKUX BETMYWH: WHAYKITUSI
MarHuTHOIO MoJisi, cujia AMmepa, cuiia
JlopeHiia, THAYKTUBHOCTh KaTYIIKH,
SHEPTUs JIEKTPUUECKOr0 U MAarHUTHOTO
MoJIeH

Hroro mo pazneny

11
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Paznen 2. Kosie0anus v BOJHBI

2.1

MexaHn4deckue u
AIIEKTPOMAarHUTHBIC
KoJIcOaHUS

KonebarenpHas cucrema.
CB0OOO/IHbIE MEXaHHUYECKUE
koneOanus. ['apmonnyeckue
konebanus. [lepuon, gactora,
amIuaTyza u (paza KoseOaHuH.
[IpyXVHHBIN MASITHUK.
MaremaTH4ECKU MasATHUK.
YpaBHEHHE TaPMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHepruu
IIpY TAPMOHUYECKHUX KOJICOAHUSX.
KonebarenbHbIit KOHTYP.
CB0OOHBIE ATIEKTPOMATHUTHBIE
KoJie0aHus B UACaIbHOM
Kosie0aTeIbHOM KOHTYpE. AHaIOTus
MEXIy MEXaHMYECKIUMU U

QJICKTPOMAariHuTHBIMHU KoJeOaHUsAMH.

®opmyna ToMcoHa. 3aKoH
COXpaHEHHUS YHEPTUU B UACATHHOM
Kosie0aTeIbHOM KOHTYpE.
[Ipencrasienue o 3aTyXaromux
KosieOaHusx. BeIHYXICHHBIC
MEXaHUYeCKHUe KojaeOaHusl.
Pe3onaHc. BeiHyX1€HHBIE
AIEKTPOMArHUTHBIC KOJIeOaHMs.
[IepeMeHHBIN TOK.

Cunycon1anbHbI IEPEMEHHBIA TOK.

UccnenoBanne napaMeTpoB
Kos1e0aTeIbHON CUCTEMBI — TIEPHO/IA,
YaCTOThI, AMIUIUTY/IbI U (ha3bl
KoseOanuit (Mpy>KUHHBIN W/WIH
MaTeMaTUYECKU MasiTHUK).
Habmronenue 3aTyxaromux KojaeOaHuH.
HccnenoBanne CBOMCTB BBIHYKAECHHBIX
KOJIeOaHMIA.

HabGntonenue pesonanca.

[IpoBeneHune 3KcriepuMeEHTa:
UCCJIEA0BaHNE 3aBUCUMOCTH IEpUOa
MaJbIX KoJIeOaHUI Ipy3a HA HUTU

OT JIJIMHBI HUTU U MAaccChl Irpy3a;
MCCJIEI0BAaHUE IEPEMEHHOr0 TOKA

B LIENIH U3 TIOCJIEIOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKH
U PE3UCTOpA.

OrnieHKa aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYHH.

OObsicHEeHUE PUHLIUIIOB ACHCTBUS U
YCJIOBUHM 0€30MaCHOTr0 MPUMEHEHUS
AIEKTPUYECKOr0 3BOHKA, TEHEPATOPA
MEPEMEHHOI0 TOKA, TUHUH
ANEKTponepeaay.

Pelrenrie pacu€THbIX 3a7a4 C SIBHO
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MOoIIHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE

3HAYCHUC CHUJIbI TOKA X HAIIPSAKCHHUA.

Tpaucopmarop. [Ipoussoactso,
nepeaayda u norpedieHue
ANEKTPUYECKOU IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpH MPOU3BOJACTBEC IJICKTPOIHCPIUU.

KynbTypa ucnonabp30BaHus
AIEKTPOIHEPTHUH B ITIOBCETHEBHOMN
KU3HU.

TexHu4yeckue ycTpomucTBa u
NPAKTUYECKOE ITPUMEHEHUE:
ANEKTPUYECKUHN 3BOHOK, TEHEPATOP
[IEPEMEHHOT0 TOKA, JIMHUU
ANIEKTpoIepenay

3aIaHHOM (PU3HUECKOI MOJICITBIO

C HCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJI, ONHUCHIBAIOIIIAX
MEXaHUYECKHE U DJIEKTPOMArHUTHbBIC
KoJie0aHusl.

Onucanne MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJIEOaHMI

C UCTIONIb30BaHUEM (DU3UYECKUX
BEJIMYMH: TICPHOJ] M YacTOTa
KoseOaHmii, aMIIuTyaa u asza
KojieOaHuM, 3aps1 U CUjla TOKa

B TAPMOHUYECKHUX JIEKTPOMATrHUTHBIX
KOJIeOaHUSX.

Perenne kauecTBEHHBIX 3a/1a4

C OIIOPOU HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHbBIC
KoJIeOaHusl.

Pabota B rpynmax mpu riaHupOBAHUH,
MIPOBEICHUH U UHTEPIPETALUN
PE3YNIBTATOB OIBITOB, U AHATN3E
JIOTIOTHUTENIbHBIX HCTOYHUKOB
uH(pOpMaIUK IO TEME

2.2

MexaHn4deckue u
AIEKTPOMATrHUTHBIE
BOJTHBI

MexaHn4ecKue BOIHBI, YCIOBUS
pacnpoctpanenus. [lepuoz.
CKOpoCTh pacnpoCTpaHEHUs U
JUIMHA BOJHBL. [lonepeunsie u

N3ydyenune oOpa3zoBaHus u
pacTipocTpaHeHUs TOTIEPEYHBIX U
MIPOJIOJIBHBIX BOJTH.

HaGmronenune orpaxeHus
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PO OJIbHBIE BOJIHBI.
WNurepdepenuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DneKTpOMarHUTHbIE BOJIHBI.

Y ci10BUs U3ITy4EeHUA
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHast
opueHTaIus BeKTopoB E, B,

V B 3JIEKTPOMArHUTHOW BOJIHE.
CBolicTBa 2JIIEKTPOMAarHUTHBIX BOJIH:
OTpaKEHUE, NPEIIOMIICHHUE,
noJsipusanus, audpakius,
untepdepenuus. CKopocTb
ANIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHHIX BOJIH.
[IpuMeHeHne 37eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBS3H U
TeneBuaeHus. Pagnonokanus.
DJIEKTPOMATHUTHOE 3arpsI3HEHNE
OKpY’KaroUIen Cpebl.

TexHu4ueckue ycTporucTBa u
NPaKTHYECKOE IPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBAas IUArHOCTHUKA

B TEXHHMKE U MEIMIIMHE, pajap,

Y TIpeJIOMJICHUSI, UHTEPDEPEHITNH U
Tu(dpaKkIuyu MEXaHUYECKUX BOJIH.
Halntonenue cBsizu rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUTUTYJI0U U
4aCTOTOM KOoJIeOaHUM, 3ByKOBOTO
pe30HaHca.

HccnenoBanne cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MpeIoMIICHHE, TIOIpU3aIus,
nudpaxiys, THTEpPEpeHIIHs.
N3yueHue ycinoBui U3ITy4EHHUs
AJIEKTPOMArHUTHBIX BOJH, B3AUMHOMN
OopHeHTaIuu BeKTopoB E, B,

V B 3JIEKTPOMArHUTHOW BOJIHE.
N3yuenue npumeHeHus
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE IPUHLUIIOB IEUCTBUS U
yCIIOBU 0€3011acCHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yJIbTPa3BYKOBOM JIMArHOCTUKHU

B TEXHUKE U MEJIUIIUHE, pajapa,
paauonpuéMHUKa, TeIeBU30pa,
aHTeHHbl, Tenepona, CBU-neun.
Peliennie pacu€THBIX U KaU€CTBEHHBIX
3aJ1a4 C OIOPOX HAa U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMHUCHIBAIOIINE
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paauoONpUEMHHUK, TEIEBU30D,
anTeHHa, TeinedoH, CBU-meup

pacrpocTpaHEHNE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Ucnons3oBanue nHGOpMAITUOHHBIX
TEXHOJIOTUH JIJISl IOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU U
MpeicTaBiIeHnus HHPopMaluu

IIPU MOJITOTOBKE COOOIIICHUI

00 UCIOJIB30BAHUU JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

YuyacTtue B AUCKYCCUU

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXKaoUIEH CPEIbI.

Pabota B rpynmnax rnpu rjiaHMpOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALINN
PE3YIAbTATOB OIBITOB U aHAIIN3E
JOTMOJHUTENIbHBIX UCTOYHUKOB
uH(pOpMAIUH TI0 TEME

2.3

Onrtuka

10

['eomerpuueckas onTuka.
[IpsiMmonuHENHOE pacIpOCTPAHEHNE
CBETa B OJTHOPOIHOM cpexe. JIyu
cBera. ToueuHbIM HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus cera. Iloctpoenune
M300pa)KEHUH B IJIOCKOM 3EpKaJe.
[Ipenomiienue cBera. 3aKOHBI
npenoMIIeHUs cBeTa. AOCOMIOTHBIM
nokaszarens npenomienus. [lonHoe

N3yueHune siBJIEHUS MOJTHOTO
BHYTPEHHETO OTPAXXEHUS, €r0
MIPUMEHEHUS B CBETOBO/IE.

N3yuenne Mmoaenen MUKpOCKOIa,
TEJIECKOoIa.

IlonydeHne ciekTpa ¢ MOMOIIbIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKY.
N3Mmepenne nokasarens npeaoMIeHUs
CTEKJIA.

HccnenoBanne CBOWCTB N300paKeHUN
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BHYTPEHHEE OTPaXKEHUE.
[IpenensHbIN yrona MoJIHOro
BHYTPEHHETO OTPaKEHUSI.
Hucniepcus cBera. CI0KHBIM COCTaB
Oenoro cBerta. LIBer.

Cobuparoiiye 1 pacceuBaroIIne
nuH3bl. ToHkas nuH3a. PoKycHOE
PAcCTOSIHUE U ONITHUYECKas CHUJIa
TOHKOM JuH3bL. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U
paccenBaroIUX JInH3aX. Popmyra
TOHKOM JUH3BI. YBEJINYECHHE,
JIaBa€MOE JIMH30W.

[Ipenensl npuMeHNMOCTH
F€OMETPUYECKON ONTHKHU.

Bonnosas ontuka. aTepdepenuus
cBera. KorepeHTHbIE HCTOYHUKH.

VY ciaoBust HAOMIOICHUST MAKCUMYMOB
Y MUHHUMYMOB

B UHTEP(DEPEHITMOHHON KapTHUHE

OT JBYX CUH(DA3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakius cera. udpakimonnas
peméTka. Y ciioBrue HaOM0ACHUS
TJIABHBIX MAKCUMYMOB IPY NaJICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU()PAKIIMOHHYIO PEIIETKY.

B JIMH3AaX.
OObsicHeHUE PUHLIUIIOB ACHUCTBUS U
YCIIOBH 0€30IacCHOr0 NPUMEHEHUS
OYKOB, JIynbl, oToanmapara,
ITPOEKIMOHHOIO aIapara,
MHUKPOCKOINA, TeJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pewienue pacu€rHbIX 3a1a4 C IBHO
3aIaHHOM (PU3HYECKON MOJIENbIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (opMYyJI FeOMETPUUYECKOMN ONTHUKH.
[TocTpoenue u onucanue n300paxeHus,
CO3JaBAEMOT0 TJIOCKHUM 3€PKAJIOM,
TOHKOMW JIMH30M.

Paccmorpenue nipenenos
MIPUMEHUMOCTH F€OMETPUYECKON
OITHKHU.

PacrioznaBanue Gpu3nyueckux siBICHUN
B ONIBITaX U OKPYXKAOIIEH )KU3HHU:
MPSAMOJIMHEWHOE PACTIPOCTPAHECHHUE
CBETa, OTpaXEHUE, MPEIIOMIICHHE,
UHTEpPEepeHIUs, TUPpaKIus U
NOJISIpU3alUsl CBETA, TUCTIEPCHS CBETA.
N3yuenne yciaoBuii HaOIOEHUS
MaKCUMYyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHUHE
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[Tonsapuszanus ceera.

TexHu4ueckue yCTpomucTBa u
NPaKTUYECKOE MPUMEHEHUE:

OuKH, JTyma, (poroanmapar,
IPOEKUMOHHBIN aIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, AUPPAKIIMOHHAS PElIETKa,
MIOJISIPOU T

OT JIBYX CHH(a3HBIX KOI'€PEHTHBIX
HCTOYHHKOB.

VcioBre HAOIIOIEHUS TTIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU
MOHOXPOMATHYECKOr'O CBETA

Ha TU(PPAKIHMOHHYIO PEHIETKY.
AHanu3 ONTHYECKUX SIBICHUHN

C MCTIOJIb30BAHUEM 3aKOHOB: 3aKOH
HPSMOJIMHENHOIO pacpOCTpaHEHUsI
CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NIPEJIOMIICHHUS CBETA.
Onucanne ONTUYECKUX SBICHUIM

C UCTIOIb30BaHUEM (DU3NYECKUX
BEIMYUH: (POKYCHOE pacCTOSHUE U
OINTUYECKasi CUJIa JINH3bI

Hroro no pazneny

24

Pasznen 3. OcHOBBI cienMaIbHON TeopuM oTHOCUTEILHOCTH (najiee — CTO)

3.1

OCHOBBI crIeraIbHON
TEOpUU
OTHOCHUTEJILHOCTHU

4

I'paHuLIBI IPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
ITocTynarsl crienuanbHON TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJYJISl CKOPOCTH CBETA B BaKyyMe,
IPHUHLIMAI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJIeHHE
BPEMEHU U COKpPALICHUE JITTUHBI.

Pemenue xauecTBEHHBIX 3a1a4

C OMOPOM HAa U3YUYEHHBIE MOCTYJIAThI
CTO.

Hcnonb3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIUU U
npeacTaBiieHus] HGOpMaLUK Ipu
MOJITOTOBKE COOOIIEHUH O TpaHMIIaX
IIPUMEHUMOCTH KJIACCHYECKOMN
MexaHuku 1 ocHoBax CTO
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DHeprusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl ¢ JHEPTUEN U
HMITYJIbCOM PEISTUBUCTCKOM
YacTUIIbl. DHEPIUs OKOS

Uroro no pazneny

Paszpnen 4. KanToBasi pusuka

4.1

DJ1eMEHTHI KBAHTOBOM
OITUKA

®oronsl. Dopmyia [Lnanka cBsa3u
sHepruu (HOTOHA C €r0 YACTOTOM.
DHeprust 1 UMIYJIbC (HOTOHA.
OTKpBITHE U UCCIICIOBAHUE
dotoaddexra. OmnbITHI

A.T". CroneroBa. 3aKOHBI
dotoarddexra. YpaBHeHUe
OiinmTeiHa s Gotodddexra.

«Kpacnas rpanurma» ¢pororddexra.

Hasnenue ceeta. ONBITHI

I1.H. JleGenena.

XUMHYECKOE JEUCTBUE CBETA.
TexHnueckue ycTponucTBa u
MPaKTUIECKOE IPUMEHEHHE:
dboToseMeHT, HOTOIaTUHK,
CoJIHEUHas 0aTapes, CBETOUO/

Habmonenue gpororddexra

Ha YCTAHOBKE C [IMHKOBOM IMJIACTHUHOM.
UccnenoBaHne 3aKOHOB BHEUITHETO
dhoTodddexra.

OObsicHEeHNE OCHOBHBIX MPUHITUATIOBR
JENUCTBUS TEXHUYECKHUX YCTPOMCTB,
TakuX Kak: PoTornemMeHT, (poTogaTuuk,
coJHe4Has 6arapes, CBETOANO; U
yCJIOBUHM UX 0€30MaCHOr0 MPUMEHEHUS
B IIPAKTUYECKOMN KU3HU.

Pemenue pacu€rHbix 3a1a4 ¢ ABHO
3aJIaHHOMN (PU3UIECKON MOJIEITHIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBAHTOBOM ONTHKHU.
Peliennie kKaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OINTHKHU.
Pacno3naBanue pu3n4ecKux siBICHUMA
B Y4E€OHBIX OIBITAX:
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dotosrnexTpudeckuii 3P eKT, CBETOBOE
TaBJICHUE.

Ornucanye N3y4eHHBIX KBAHTOBBIX
SBJICHUUN U TPOLECCOB

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYHMH: CKOPOCTH IJIEKTPOMArHUTHBIX
BOJIH, JIJTTHA BOJTHBI M YaCTOTA CBETA,
SHEPTHUs U UMITYJIbC (DOTOHA

4.2

CtpoeHue aToma

Monens atoma TomcoHa. OnbITEI
Pesepdopaa no paccessauro
a-dactul. [limanerapuas Mmogens
aroma. [lToctynarsl bopa.
N3nyyenue u noryonieHue GoToHOB
IIPU NIEPEXOJIE aTOMA C OHOTO
YPOBHS SHEPTUU Ha Apyrou. Bubl
creKTpoB. CIEKTp ypOBHEHN SHEPTUH
aToma BOAOpOAa.

BonnoBsbie cBOlcTBa yacTull. BoiaHbI
ne bpoia. KopryckynspHo-
BOJIHOBOM AyaJIU3M.

CHOHTaHHOE U BBIHYXJIEHHOE
U3JIy4EHUE.

TexHudeckne ycTpomucTBa M
NPaKTUYECKOE IPUMEHEHHUE:
CIIEKTpaJIbHBIN aHaJIU3
(CIIeKTpOCKOIT), J1a3ep, KBAaHTOBBIN
KOMITBIOTED

Nzyuyenue monenu onbita Pesepdopra.
IIpoBenenue skcriepuMeHTa

110 HAOJIIOJIEHUIO JINHEWYATOr 0 CIEKTpa.
OreHka aOCOMIOTHBIX M OTHOCUTEIIbHBIX
NOrPEIIHOCTEN U3MEPEHU (PU3NUECKUX
BEJINYMH.

N3yuenne monenu aroma: ToMcoHa,
IJIJAHETAPHOM MOJEIN aTOMa, MOJEIN
aroma bopa.

N3ydenue criekTpa ypoOBHEN SHEPTUU
aToma Bogopoaa. O0bsiacHeHUE
NPUHIIAIIOB ICMCTBUS U YCIIOBUU
0e30MacHOro NPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3€pa, KBAHTOBOI'O
KOMIIBIOTEPA.

Penrenne kaueCTBEHHBIX 3a/1a4

C OIOPO HA N3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nvecKue
saBiieHus 1o Teme «CTpoeHue aToma.
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PacnioznaBanue Gpusnyeckux siBiIeHUN
B YYEOHBIX ONBITaX: BO3BHUKHOBEHUE
JIMHEWYATOro CIIEKTpa U3y4CHHUS.
AHanu3 KBaHTOBBIX IIPOIIECCOB U
SIBJIEHUM C UCTIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE S7pO

DKCIEPUMEHTBHI, 10Ka3bIBAKOLIUE
CJIOKHOCTb CTPOEHUS S1pa.
OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTel Pezepdopaa mo
OIPEAEIICHUIO COCTaBa
PaAMOAaKTUBHOIO U3J1y4YEHUSI.
CgoiicTBa anbda-, Oera-,
ramma-usiaydeHus. BinusHue
PaAMOAaKTUBHOCTH Ha JKUBbIE
OpraHU3MBbl.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mogens siapa
I'eitzenOepra-HBaneHko.

3apsn sapa. MaccoBoe 4HCIIO sijipa.

N3otormsl.
Anbda-pacnan. IIEKTPOHHBIN 1

O3UTPOHHBIN OeTa-pacnan. ['amma-
u3JydeHre. 3aKOH paguO0aKTHBHOTO

pacnaja.
DHEpPrus CBsI3U HYKJIOHOB B SIPE.
SnepHbie CUIIBI.

N3yueHne 3KCIepuMEHTOB,
JOKa3bIBAIOIINX CIOKHOCTh CTPOEHUS
aTOMHOTO S1Ipa.

HccnenoBanne TpeKOB YacTHIL

(1o roTOBBIM (poTOrpadusm).
N3yueHune a1epHbIX CUII, IAEPHBIX
pEaKIMi CUHTE3A U pacnaja,
TEPMOSIEPHOT O CUHTE3A.

N3ydeHne HyKJIOHHOM MOJIENH s1pa
I'eitzenbepra-lBaHeHKoO.

OObsicHEHHE YCTPOICTBA U
OPUMEHEHHUS 103UMETPa, KaMepbl
BunbcoHa, sspepHoro peakropa,
aTOMHOW OOMOBI.

Pemenue 3agau ¢ onopou

HAa IOJIyYEHHbIC 3HAHUS, B T.4. O 3apsaae
Y MacCOBOM YHCIIE SAIpa.
PacnioznaBanue GpU3NUECKUX SBICHHIA
B YU€OHBIX OMBITAX U B OKpYXKarouien
KU3HU: €CTECTBEHHAs! U UICKYCCTBEHHAs
PaIMOaKTUBHOCTD.
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JledhekT macchl sapa.

Snepnbie peakunu. [lenenue u
CUHTE3 AJIEP.

SAnepubiii peakrop. TepmosiaepHblii
cunTe3. [IpobaemMbl 1 MepCHeKTUBBI
SIIEPHOMN DHEPIETUKMU.
DKOJOTHYECKUE ACIIEKTHI SIICPHOU
SHEPIreTUKHU.

DJleMeHTapHbI€ YacTUllbl. OTKpPHITHE
MO3UTPOHA.

Mertobl HAOIIOACHUS U
PETUCTPALINU DJIEMEHTAPHBIX
YacTHIL.

DyHIaMEHTAIbHbIE
B3aUMOJICUCTBUA. EAUHCTBO
(u3nUecKOl KapTUHBI MUPA.
TexHuueckne yCTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
J03UMETp, kKamepa Buiibcona,
AJIEpHBINA peakTop, aToMHasi oomoOa

Ornurcanue KBaHTOBBIX SIBJICHUU U
MPOLECCOB C UCIIOIb30BAHUEM
(bU3HUECKUX BETUYUH: TIEPHO/T
MOJTypacIajia, SHEPrus CBSI3U aTOMHBIX
anep, neexT Macchol sapa.

AHanu3 npoueccoB U SIBJICHUIM

C MCIIOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAaHECHUS
ANEKTPUYECKOT0 3apsAia, 3aKOH
COXpPAHEHHSI MacCCOBOTO YHCIIA,
nocrynarel bopa, 3akoH
PaJlOaKTUBHOIO pacnajia.

VYyacTue B paboTe Kpyrioro crojia
«DyH1aMeHTaIbHbIEC B3aUMOICCTBUSL.
EnnnHcTBO puznueckoil KapTHHBI
MUPa.

Ucnonb3oBanue nHGOpMaIMOHHBIX
TEXHOJIOTUM 115 TIOMCKA,
CTPYKTYPUPOBAHUSA, HHTEPIIPETALIUU U
MpeCTaBICHUS UHPOPMALIUU TIPU
MOATOTOBKE COOOIIEHUN O MPUMEHEHUHN
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
U TEXHOJIOTHSIX, YKOJIOTUYECKUX
ACIIEKTaX SJIEPHOU SHEPTETUKH

Hroro no pazneny

15
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Pa3znes 5. JiieMeHTHI ACTPOHOMUM U ACTPOPUZNKHU

5.1

D1eMEHTBI
aCTPOHOMUH H
acTpou3uKu

7

DTanbl pa3BUTHUS ACTPOHOMMUH.
[TpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3nnoro Heba. Co3Be3aus,
SIPKU€ 3BE3/IbI, TIJIAHETHI, UX
BHJMMOE JIBH)KCHUE.

ConHeuHas cucrtema.

Comnie. CojiHeUHas! aKTUBHOCTb.

Nctounuk sueprun ConHua U 3BE3I.

3BE311BI, UX OCHOBHBIEC
XapaKTepUCTUKHU. /(narpamma
«CTEKTpaJIbHbBINA KJIACC —
CBETUMOCTB». 3BE3/IbI TTTABHOMN
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTB) IS 3BE3]T
[JIaBHOM MOCJIENOBATEIbHOCTH.
BryTpenHee ctpoenue 3BE31.
CoBpeMeHHBIE NPEICTABICHUS

0 MPOUCXOKJIECHUHU U SBOJIOLAU
ConHua u 3BE311. DTanbl KU3HU
3BE3.

Muneunsiii [Iyts — Hama ["anakruxa.
[Tonoxenne u npuxenue ConHua

B ['anakTuke. TUIIBI TAIAKTHK.
Panuoramaktvku u KBa3aphl.
YépHbie ABIpHI B s Apax rajlakTUK.

[ToaroroBka coolbrieHuit 00 ATanax
Pa3BUTHUS aCTPOHOMUU, O TIPUKJIIATHOM
1 MUPOBO33PEHYECKOM 3HAYECHUH
ACTPOHOMHH, O METOJIaX MOJIYyYEHUS
Hay4YHbIX aCTPOHOMUYECKHUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aACTPOHOMMUH.

N3yueHne coBpeMEeHHBIX
MPEICTABIECHUN O IPOUCXOXKICHUN U
sBomtonnK CoHIA U 3BE3.
N3yueHne TUNOB TAIAKTUK,
pauorajakTUK U KBa3apoB.
N3y4yenue nBmxeHUs: HEOECHBIX Tell,
ABOJIIOINH 3BE311 U Becenennon,
MPOLECCOB, IMTPOUCXOAANINX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOMN Cpeae,
MacITaOHON CTPYKTYpbl BeeneHHoM.
OO0bsicHeHue pacirpenus BeenenHon
Ha OCHOBE 3akoHa Xa00u1a.
[ToaroroBka K 00CYKIEHUIO
HEpEIIEHHBIX TPOOJIEM aCTPOHOMHUH.
[IpoBenenue HaOMOICHUI
HEBOOPYKEHHBIM I1a30M

C MCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUIOKEHUH I ONPEIeSICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa66a.
Pa36eranue ranaktuk. Teopus
bosnbuioro B3psiBa. PenukroBoe
W3JIy4YEHHE.

MacmrabHast cTpykTypa
Bcenennoii. Meraranaktuka.
Hepeménnnie mpobiembl

MOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Noryapus

U SIPKUE 3BE3IBL.

[IpoBenenne HAOIIOACHHI B TEIECKOIT
Jlynsl, ianer, Miteunoro Ilyru.
VYyacTue B JUCKYCCUH O HEPEIIEHHBIX
npo0jeMax aCTpOHOMUU

aCTPOHOMUU
Uroro no pazneny 7
Pazjnen 6. O6001aroee NnoBTOpeHne
6.1 | O6oOmaroIiee 4 O00011IEHNE U cCUCTEMATH3AIINSI VYyacTue B TUCKYCCUH O Pojid (PU3UKHU
MIOBTOpPEHUE coJiep KaHus pa3IesioB Kypca 1 aCTPOHOMUH B PA3IUYHBIX cepax

«Mexanuka», «MoiekysapHas
(u3nKa U TEPMOIUHAMUKAY,
«QnexTpoauHaMukay, «Komnebanus
U BOJIHBD», «OCHOBBI CIIEIUAIBHON
TEOPUHU OTHOCUTEIIBHOCTHY,
«KBanToBas puznka», « ANeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI.
Ponb ¢pu3uku u acTpoHOMUH B
YKOHOMMYECKOM, TEXHOJIOTNYECKOM,
COLIMAJIBHOM M 3THYECKOU cpepax
NEATENBHOCTH YEJIOBEKa, POJIb U
MECTO (PU3UKHU U ACTPOHOMUHU

B COBPEMEHHON HaYYHOU KapTUHE
MHpa, 3HAYECHHUE ONUCATEIbHOM,

JIEATEIbHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHHI O MECTE
(bu3mYecKkoi KapTUHBI MUPA B PIAY
COBPEMEHHBIX MPEACTABICHUM

O MPUPOJIE.

Brimonnenne yueOHbBIX 3ajaHuUM,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX ITOHATHH, GPU3UICCKUX
BEJIMYUH U 3aKOHOB Kypca (GU3UKH
10-11 kmaccoB
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CHUCTEMATU3UPYIOLLEH,
OOBACHUTENBHON U
OPOrHOCTUYECKOU (DYHKIIMIA
buznueckoi Teopuu, poib
(duznyecKkoi Teopuu B
(GopMHUpOBaHNY TIPEICTABICHHIA
0 GU3NYECKON KapTHHE MHUPa, MECTO
(du3nvecKkoil KapTUHBI MUPA

B 00IIIEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPECTaBICHUHN O MPUPOJIC

Hroro no pazgeny 4
Pe3epBHOE Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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