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®denepanpHas paboyasi mporpamma mno yueoOHomy npenmery «Pusnkay (06a30BbIit
ypOBeHb) (mpeameTHass o00sacTh «EcTeCTBEHHO-HAaydHBIE TMPEAMETHI») BKIIOYACT
MOSICHUTENBHYIO 3aIUCKY, COJiep>KaHue 00yUeHus, MIIaHUPYEMbIe Pe3yIbTaThl OCBOCHHUS
IpOrpaMMBbI 10 PU3MKE, TEMATHUECKOE MIIAHUPOBaHHUE.

[losicutenpHas 3amucka OTpakaeT OOIIMEe IEeNd U 3aJaydl U3ydeHus (Qu3uKy,
XapaKTePUCTUKY TCUXOJIOTHUYECKUX TMPEANOCHUIOK K €ro M3y4YeHHIO O0y4aroluIuMHCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MOJAXOAbl K OTOOpY colepiKaHus, K
OTpPEICICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB.

Copepxanne OOy4YeHHMs PACKpBIBAE€T COJEp)KATElIbHbIE JIMHUM, KOTOpBIE
npeiaraloTcs JUisi 0053aTeIbHOrO M3YYEHMsI B KaXJOM KJIacCe Ha YPOBHE CPEIHETrO
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MpPOrpaMMbl MO (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE pe3yJbTaThl 3a BECh MEpPUOJ] OOYy4YeHHUs Ha YpOBHE
cpeaHero o0uiero oOpa3oBaHusl, a TaAKXKE MPEIMETHBIC JTOCTHKEHHS 00yUarolierocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke 0a30BOr0 ypOBHS Ha YpPOBHE CpeaHero oOIero
oOpa3zoBaHusi pa3pabOTaHa Ha OCHOBE INOJIOKEHM M TpeOOBaHM K pe3yJbTaTaM
OCBOEHHMSI OCHOBHOM 00pa3zoBaresibHOM mporpammel, npeactaBieHHbsix B PI'OC COO, a
Takke ¢ yudéroM denepaabHOil paboueil mporpaMMmbl BOCHUTAHUS W KOHIEHIIUU
npenojiaBanust ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoii @enepaiun, pean3youux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

CopepxaHue IporpaMMsbl 10 (PU3MKE HAMpaBIeHO Ha GOPMUPOBAHNE €CTECTBEHHO -
Hay4YHOW KapTuHBI Mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHun ux (pusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnoaxoxaa. I[Iporpamma o
¢usuke coorBercTBYyeT TpeOboBaHusiM PI'OC COO K mMmIaHUPYyEeMbIM JTUYHOCTHBIM,
MpPEAMETHBIM M METANpPeIMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKXKe YYUTHIBACT
HEOOXOUMOCTh peanu3allid MEXKIIPEIMETHBIX CBsI3ed (M3UKU C eCTECTBEHHO -
HAyYHBIMH y4eOHBIMU TIpeaMeTamMHu. B Hell ompemenstoTcs OCHOBHBIE IENTH H3y4YeHUS
(hU3MKU Ha YPOBHE CpeIHEr0 00111eT0 00pa30BaHusl, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS
Kypca (PM3UKHU: TMYHOCTHBIE, METaNpeIMETHBIC, IPEMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIIOYAET:

TUTAaHUpYEMBIE PEe3yNIbTaThl OCBOCHMS Kypca (Qu3uku Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE PE3YIbTAThI 10 TOaM 00yUYEeHHUS;

coJiepkanue yueoHoro npeamera « Pu3uka» mo rogam 00ydeHusl.

[IporpamMma mo ¢u3uke MOXKET OBbITh HCIOJb30BaHA YUUTEISIMU KaK OCHOBA IS
COCTaBJICHUsI CBOMX pabouux nporpamm. [Ipu pazpabotke paboueii mporpaMmMbl



B TEMAaTHUYECKOM TUIAHUPOBAHUU JIOJDKHBI OBITh YYTEHBI BO3MOXHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIBHBIX PECYpPCOB, SBISIONIUXCA Y4eOHO -
METOMYECKIUMH MaTepuagaMu (MyJIbTUMEIUNHBIE TPOTPAMMBI, YIEKTPOHHBIE YUCOHUKHU
U 33JaYHHUKH, DJEKTPOHHbIE OUOTMOTEKH, BUPTyalbHbIE JIA0OPATOPUH, HUIPOBBHIE
pOrpamMMbl, KOJUIEKIIMU ITU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEANTUIYIOIIUMU
TUAAKTUYECKUE BO3MOXXHOCTH HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI,
coJiepKaHue KOTOPHIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUMU.

[Iporpamma mo (u3uMKEe HE CKOBBIBAET TBOPYECKYIO WHMIIMATHBY YUHUTENIEH U
MPEIOCTABISET BO3MOKHOCTD JUIsl pealn3allii Pa3INdHbIX METOJIMYECKUX MOAXOA0B K
opraHuzanuu oOy4yeHHs (U3MKEe MpPH YCIOBUU COXpAHEHHUS 0053aTeNbHON YacTu
COZIEpKaHUS Kypca.

dusnka KaKk Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUW 00
okpyxatomeM wMupe. IlkonpHBIN Kypc (QuU3MKH - CUCTEMOOOpA3yIOUUNA IS
€CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI JEkKaT B
OCHOBE TIPOLECCOB U SIBICHHWM, HM3y4aeMbIX XHUMHUEH, Ouonorued, QuUndeckoin
reorpadueit u actpoHoMueul. Mcmonb3oBaHUEe W aKTUBHOE MPUMEHEHHE (PU3MUECKUX
3HAHMM OIpeAeNsaeT XapakTep W pPa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, IOJIYYEHUS HOBBIX MAaTEpPUAIOB C
3aJJaHHBIMH CBOWCTBAMH W Jpyrux. M3ydeHue (PU3NKU BHOCHT OCHOBHOW BKJIAJl B

dbopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yUYaroIIuxcs,

B (hopMupoBaHNE YMEHUI IPUMEHATh HAYIHBI METOJ TIO3HAHUS MPH BBHITTOJTHCHHH UMHU
y4€OHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca ¢pu3HKH 711 ypOBHS CPEIHETO OOIIEro 00pa30BaHUs MOJIO0KEH PsJl
Ujiei, KOTOPbIE MOKHO PACCMATPUBAThH KaK MPUHIIUIIBI €r0 MTOCTPOSHUS.

Hoes yenocmumocmu. B CcOOTBETCTBHM C HEH Kypc SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall M3 BCEX pasleioB (M3UKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEW mMaTepual Kypca GU3HKH 00BHETMHEH
BOKpYr ¢usnueckux Teopuid. Bemgymmum B Kypce sBiseTcs  (popMHUpOBaHUE
MPEICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiaraeT  MCHOJIb30BAHHE
TYMaHUTAPHOTO MOTEHIINANA PU3NIECKON HAYKH, OCMBICIICHUE CBS3U PA3BUTHS (PU3UKH C
pa3BUTHEM OOIIEeCTBa, a TaKKe C MHUPOBO33PECHUYCCKUMHU, HPABCTBEHHBIMH U
AKOJIOTHYECKUMHU MTPOOTIEMaAMHU.

Hoes npuknaownoii nanpasnennocmu. Kypc Gusuku mpeamnosiaraeT 3HaKOMCTBO C
ITUPOKUM KPYTOM TEXHUUYECKHX W TEXHOJOTUYSCKUX MPHIOKCHUN N3YICHHBIX TCOPUI U
3aKOHOB.

Hoes sxonoeuzayuu peanusyercst HOCPEICTBOM BBEICHUSI 2JIEMEHTOB COEpPKaHuUs,
MOCBSIEHHBIX JKOJIOTMUYECKUM Tpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C
Pa3BUTHEM TEXHUKH U TEXHOJOTUM, a TaKkkKe OOCYXKIEHUs MpoOJieM paluoOHAIbHOIO
IPUPOIOTIOIB30BAHUS U KOJOTHUYECKON OE€30MaCHOCTH.



CTepXHEBBIMU dJIEeMEHTaMHU Kypca (U3MKH Ha YpPOBHE CpeAHEro oOIIero
oOpa3oBaHHs SBISAIOTCA (u3ndeckue Teopuu ((HopMHUpPOBaHHME TPEACTABICHUN O
CTPYKType TMOCTpOCHHsS (U3MUECKON TEOopuHu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHILIAIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TPAHULAX MPUMEHHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO -HAayUHBIX SIBIICHUI U MPOLIECCOB).

CucTeMHO-esITeIbHOCTHBIHN MOAX0/1 B Kypce (PU3MKHU pealln3yeTcsl MPEXKIe BCETo 3a
cu€T OpraHu3alliy SKCIEPUMEHTAIBFHON AedaTeabHOCTH oOydaromuxcs. Jns 6a3oBoro
YPOBHS Kypca (U3UKH - 3TO UCIOJB30BaHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOPATOPHBIX PadOT, KOTOPBIE B IpOrpaMMe Mo PU3HUKE 0ObEIUHEHbI
B OOIIMI CIMCOK YYEHUUYECKUX MPAKTUYECKUX padoT. BriieneHne B yka3aHHOM IEepeuHe
1a00paToOpHbIX pabOT, MPOBOJUMBIX MJIi KOHTPOJISI M OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEJIbHOTO IMpolecca UCXO0Id U3 OCOOCHHOCTEN MIaHUPOBAHUS U
ocHaleHus kabunera ¢usuku. [Ipu 3ToM obOecneunBaeTcst OBIaJAeHUE 00yUatOIIUMUCS
YMEHMSIMH  TPOBOAUTH KOCBEHHBIE W3MEPEHUs, HCCIENOBAaHUS  3aBUCUMOCTEH
(¢u3NYECKUX BEIMYUH U TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonblioe BHUMaHME yAenseTcsl pelIeHNI0 pacY€THRIX U KaueCTBEHHBIX 3a1a4. [Ipu
3TOM JUIsl Pacu€THBIX 3a/ad NPUOPUTETOM SBISIOTCA 33Jauyd C SIBHO 3aJaHHOMN
¢u3nyecKkol  MOJENbI0, MO3BOJISIIOIIME  MPUMEHSATh  HM3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U UHTETpUPYs 3HAHUS U3 Pa3HbIX
paznenoB. JIJis KaueCTBEHHBIX 3a/1au MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA OOBSCHEHHE
NpoTeKaHusi (U3MYECKUX SIBICHUN M MPOIIECCOB B OKPY)KAIOIICH KHU3HU, TPeOyromue
BbIOOpA (PU3HUECKON MOJIENH IS CUTYalluy MTPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k maTepHaIbHO-TEXHUYECKOMY
obecrneueHnto yueOHOro nmporuecca 6a30Bblil YpOBEHb Kypca (PU3UKHU HA YPOBHE CPEJTHETO
obmero oOpa3oBaHMs JOHKEH M3y4aThCsl B YCIOBHSIX MPEAMETHOTO KaOuHeTa (pU3HKu
WIA B YCIOBHSIX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB E€CTECTBEHHO -HAYYHOTO
nukia. B kabuHere pu3nku JOKHO OBITH HEOOXOUMOE JTa00OpaTOpHOE 000PYyAOBaHUE
JUTS BBITIOMTHEHMsI YKa3aHHBIX B TporpamMme Mo (HU3MKE yYUYEHHYECKUX MPAKTHUECKHUX
paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHcTpaliMmoHHOe 000py1oBaHUE (POPMHUPYETCS] B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIBHON JOCTAaTOYHOCTH W 00ecrmedYrBaeT TIOCTAHOBKY TMEPEUYUCICHHBIX B
nporpaMMe 1o (U3MKe KIIYEBBIX JEMOHCTpAlMi sl MCCIEIOBAaHUS H3y4aeMbIX
SIBJICHUIM U MPOLECCOB, IMIUPUUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUUYECKHUX
IIPUMEHEHHM.

JlabopaTtopHoe o0OpymoBaHME JUISI YYCHHYECKMX  MNPAKTUYECKUX  padoT
dopMupyeTcsi B BUAEC TEMATHUECKUX KOMIUIEKTOB U O00ECIIEUMBAETCS B pacy€éTe OJIHOTO
KOMIUIEKTa Ha JByX oOyuaromuxcs. Temarnueckne KOMIUIEKTBI JabOpPaTOPHOTO
000pyI0BaHUs TOJKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BAaHUU aHAJIOTOBBIX
U UUu(ppoBBIX NPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CHCTEM B BUJE
1 poBbIX Jab0paTOpuid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMUpOBaHHE HHTEpPECa M CTPEMJICHHUS OOYYaloUIMXCs K HAYYHOMY H3YUYECHHIO
IPUPOJIbl, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEJICTABICHUA O HAY4YHOM METOJE€ TMO3HaHUs U (HOPMHPOBAHUE
HCCJIEIOBATENFCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTara H3y4eHUS OCHOB
CTPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHre yMEHUI OOBSACHATH SBIECHUS C HCIHOJIb30BAaHUEM (DU3HUECKUX
3HAaHUU U HAYYHBIX JOKA3aTEeJIbCTB;

dbopMupoBaHHe TPEACTAaBICHUH O ponu (QU3UKKA i1 Pa3BUTHS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTikeHue HTUX 1ieseid o0ecreynBaeTcs pelIeHHeM CIeAYIOIUX 3ajad B
pouecce U3y4eHHs Kypca GU3UKH Ha YPOBHE CPEIHEro 0011ero oopa3oBaHus:

npuoOpeTeHNe CUCTEMbl 3HAHUN 00 OOHIMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUsIX, BKIIIOYAS MEXAHHUKY, MOJEKYJSIPHYIO (PU3UKY, AJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPUBUKHY;

dbopMupoBaHHEe YMEHUN NPUMEHSATh TEOPETUUYECKUE 3HAHUS ISl OOBICHEHUS
bU3NYEeCKUX SBJICHWA B TMPUPOAEC W JUIS TPUHATHS TPAKTHUCCKUX PEIICHWH B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHE CHOCOOOB PEIICHUs Pa3IMYHBbIX 33Jad C SBHO 3aJaHHOUN (hHU3MUECKOU
MOJIEJIbIO, 3a]1a4, I0JIPAa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3AaHue (PU3NUECKON MOJEIH,
aJIEKBaTHOM YCIIOBUSM 33/1a4H;

NMOHUMaHue (U3NIECKUX OCHOB U MIPUHITUTIOB ACUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEaY;

OBJIAJICHWE METOJaMU CaMOCTOSITEILHOTO TUTAHHPOBAHUS U MPOBEICHUS
bu3MUEeCKUX SKCIEPUMEHTOB, aHAJIU3a M MHTEpIpeTanud WHOpMaIuu, onpeaeieHus
JIOCTOBEPHOCTH TOJIYYEHHOT'O pe3yibTaTa;

CO3/IaHME YCJIOBUM JUIsl DPA3BUTHS YMEHUM IIPOEKTHO -HCCIENOBATEILCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusydenne @u3uku (0a30BbIi YpOBEHb) HAa YpPOBHE CpPEIHEr0 OOIIEro
obOpazoBaHusi otBoAuTcs 136 yacoB: B 10 kiacce - 68 yacoB (2 yaca B Heneno), B 11
KJ1acce - 68 yacoB (2 yaca B HEJIEIIIO).

[Tpennaraemslii B mporpamme 1o (pu3uke nepedeHsp Ja00paTOPHBIX U MPAKTHUECKUX
paboT sABIIAETCS PEKOMEHIOBAaHHBIM, YUUTEIb JEIaeT BIOOp MPOBEACHUS Ta0OPATOPHBIX
palboT U OMBITOB C YUETOM MHIUBUIYaJIbHBIX 0COOEHHOCTENH 00yUatoInXCsl.

JIrobas paboyas mporpamMma JIOJDKHA MOJTHOCTBIO BKIFOUATh B ce0s COAEpIKaHUE
JTAHHOM MPOTPaMMBI IO (PU3HUKE.

B otnenpHBIX ciayyasx Kypc (GU3UKHA 0a30BOTO YPOBHS MOXKET U3Y4aThCs B 00BEME
204 gaca 3a nBa roma oOydenus (3 4 B Hemento B 10 u 11 kmaccax). B atom ciyuae
YBEJIMYMBAETCS HE MeHee 4eM 110 20 4 pe3epBHOE BpeMs, KOTOPOE HCHOJIb3YyeTCs
yuuTeNeM JUIsi M3yYeHHs] BOIMPOCOB, TECHO CBA3AaHHBIX C BbIOpaHHBIM TpodueM
o0y4eHHs, ¥ yBEeJIMYMBAETCS yuyeOHasi Harpys3ka, OTBOJMMAsl Ha M3y4YEHUE MEXaHUKH,
MOJIEKYJIIPHOM (PU3UKH U 3JIEKTPOJUHAMUKH, 32 CUET PACIIMPEHUS YUCIIa 1a00paTOPHBIX
paboT UCCIeI0BATEIBCKOIO XapaKTepa U YPOKOB PEIICHHS] KAUECTBEHHBIX M PACUETHBIX



COJEPXXAHUME OBYUEHUA

10 KIIACC
Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUA

®usuka - Hayka o npupone. HaydHble METOIBI ITO3HAHUSA OKPYXKAIOLIETO MHpA.
Ponb skcniepumenTa ¥ TEOpUH B IPOLECCE TO3HAHUSA TPUPOBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3MUECKUX SBICHUM U TmpoueccoB. HaydHble rumortessl.
dusznueckre 3aKOHBI M TEOpPUH. [ paHUIBI NPUMEHUMOCTH (PUIUUYECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponb 1 mecto ¢pusnku B HOPMUPOBAHUH COBPEMEHHOM HAYyYHON KapTHHBI MHpA, B
IIPAKTUYECKOMN JAEATEIbHOCTH JIOJIEH.
[lemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3pen 2. Mexanuka Tema 1. Kunemamuka

Mexannueckoe 1BuxkeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO ABUKEHUs. CucrteMa
orcuéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CPEeaHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepualbHOW TOYKH, HX TMPOEKIMH Ha OCH CHUCTEMbl KoopauHaT. CloxeHue
MIEPEMELICHUM U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE UM paBHOYCKOpEHHOE TMpsMOJuHEiiHOoe JBwkenue. [ paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTepuaibHOU
TOYKHU OT BPEMEHU.

CBobOosHOE TIasieHne. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonuuennoe nBuxeHne. JIBUKeHUE MaTEpUAIIBHOM TOYKHU MO OKPYKHOCTHU C
MTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAast CKOPOCTbh, JJUHENHAsA CKOpOCTh. [lepuon u
gacToTa obpareHus. [lenTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBAa M MPAKTHYECKOE NMPUMEHEHHUE: CIHUIOMETD, ABUKECHUE
CHAPSII0B, LICTIHBIE U PEMEHHBIE NIEPEIAUH.

Ilemoncmpayuu

Mogenb cucTeMbl OTCYETA, WIUIIOCTpAlUsS KHHEMAaTUYECKHX XapaKTePHUCTHUK
JBHOKCHUSL.

[IpeoOpazoBanne IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpPOMIEHHOTO TOA YIVIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne HEPaAaBHOMEPHOIO [JBWKEHHS C LEJIBI0 ONPENEICHUsT MIHOBEHHOMN
CKOpOCTH.

HccrnenoBanne COOTHOWIEHUS MEXAY IIYTAMHM, NIPOUJCHHBIMM TEJIOM 34
IIOCJIE0BATENBHBIE PABHBIE POMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBH)KEHHUH C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOMN )KUIKOCTH.

N3yuyeHue ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutTensHOCTU ['anmiies. llepBriit 3akoH Herotona. MuepumnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoil 3akoH HeroToHa a1
MaTepuaibHON TOUKU. TpeTuii 3akoH HproTOHa 17151 MaTepuaIbHbIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tsbkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHust (mokos, cKoJibkeHHs, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEeHUS U cuiia Tpenus nokos. Koaddumument tpenus. Cumna
CONIPOTHBJIEHUS MPU JBUKEHUU Teja B KUAKOCTU WITU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaiieHus. [lnedo cunbl. YciioBus paBHOBECUS
TBEPIOrO Tea.

TexHuyeckue ycTpoucTBa U NPAKTUUECKOE TPUMEHEHHE: MTOAIINITHUKY, JBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Ilemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TEI.

Bropoii 3akon HerotoHna.

N3smepenue cu.

CroxeHue CHIl.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHHE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

Nzyuenne nBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HUccnegoBanne 3aBUCUMOCTH CHUJI YNPYTOCTH, BO3HHUKAIOIIUX B MNOPYKHUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.



Tema 3. 3akonsl coxpanenus 6 Mexanuke

NMnynbe MaTepuaabHOM TOUKH (Tesa), CUCTEMbl MaTepHaIbHBIX ToueK. MIMmybce
CHUJIBI M W3MEHEHHME MMITyJbCa TeJla. 3aKOH COXpPAaHCHUsA HMIYJbca. PeakTHBHOE
JBUKEHHUE.

PabGora cribl. MOIIIHOCTE CHITBI.

Kunernueckass »dHeprus MaTepuanibHOM TOukd. TeopemMa 00 HW3MEHEHUH
KMHETUYECKOU SHEPTUM.

[TorenuunanbHas sHeprus. [loTeHIManpHas SHEprusi ynpyro aehopMUPOBaHHOM
npyxuHsbl. [loTeHIManbHas SHeprus Teaa BOJIU3U MOBEPXHOCTU 3EMJIH.

[ToTeHUMAIbHBIE U HETTOTEHIMAIbHBIE CUJTBI. CBSI3b PA0OTHI HEMOTEHIIUAIBHBIX CHIT
C U3MEHEHUEM MEXAHWYECKOW SHEPTUHU CUCTEMBI TEJI. 3AKOH COXPAHEHUS MEXAHUYECKOU
SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOIIED,
NPY>KUHHBIN TTUCTOJIET, IBUKECHUE PAKET.
[[emoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3yuenne abCOIIOTHO HEYNPYTOTo yAapa ¢ MOMOIIBIO IByX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3U pabOThI CHIIBI C ©3MEHEHHEM MEXaHUYECKOM SHEPTHUH Tella Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBwxkeHue. Juddysusa. Xapakrep ABMKEHUS U
B3aMMOJIEMCTBUS YaCTUL BelecTBA. MOAENN CTPOCHUS Ia30B, )KUIKOCTEU U TBEPABIX TEI
1 00bACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeliel. Macca u pazMepbl MOJIEKYII.
KomnuectBo Bemiectna. [loctostHaass ABorajipo.

TemnoBoe paBHoOBecue. Temmeparypa u e€ wusmepenue. lllkama temnepatyp
[enbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJICKYJISIPHO-KUHETUYECKOM
TEOPHH UJICATTHHOTO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpeIHed KMHETHIEeCKOM
SHEPrUM TEIUIOBOrO ABMKEHUA 4dacTul rasza. lllkama temneparyp KenbBuna. 1'azoBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa-Knaneiipona. 3akon Jlanbrona. M3ompoiieccsl B
UJICATPHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BelecTBa. | paduyueckoe mpencTaBlieHne
M30MPOLIECCOB: U30TEPMa, 30X0pa, n300apa.

TexHruecKue ycTpoicTBa U MPakKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.



[lemoncmpayuu

OmnbITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHHUE BELIECTBa, PoTorpaduu MOJEKYII
OPTraHUYECKUX COCIUHECHUMU.

OmnbITel 110 UM Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneIThI, JOKA3bIBAOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOECHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, MJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UEATBHOTO I'a3a, U30IPOIIECCHI.
Yuenuueckuit sxcnepumenm, 1abopamopnvle pabomuwl

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEPEHUN 00bhEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXAY ITapaMETPAMK COCTOSTHUS Pa3peKEeHHOT0 rasa.
Tema 2. OcHosvl mepmoouHamuKku

TepMoauHamMuueckass CHCTeEMA. BHYTpPEHHss DJHEPIHS TEPMOJMHAMUYECKOU
CUCTEMBI M crnocoObl €€ u3MeHeHus. KonmumdecTBo Temnotel W paboTa. BHyTpeHHss
DHEPrusl OAHOATOMHOTO MIEAJBHOIO rasa. Buipl Teronepenadn: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4CHHUE. Y IeNIbHAs TEMIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI IIPU
TeIIonepeaaye.

[Tonsitue 06 agunadarnoM npouecce. [lepBrblil 3akoH TepmoaguHaMuky. [IpuMenenne
MEPBOT0 3aKOHAa TEPMOJIMHAMHMKM K wu3ompoieccaMm. ['paduueckas MHTEpHpeTalus
paboThI raza.

BTtopoii 3akoH TepmoanHamMuki. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TennoBble MamuHbl. [IpuHIUOB ASHCTBUS TEIUIOBBIX MaliuH. [IpeoOpazoBanus
SHEPrUu B TEIUIOBBIX MamnHax. KoagpuuumeHT nose3Horo AeiMCTBUS TEMIOBOKH MAIIMHBI.
Huxn KapHo u ero ko3pUIMEHT MOJIE3HOTO AEHCTBUS. DKOJOTMYECKUE MPOOIEMBI
TETUIODHEPTE€TUKH.

TexHuuecKue yCTpocTBa M MPAKTHUECKOE MPUMEHEHHUE: JBUTaTeNlb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

[[emoncmpayuu

W3meHeHue BHYTpEHHEN SHEPTUH TeJla MPU COBEPILIEHUU pabOThI: BBUIET IPOOKU U3
OYTBUIKM TOJ| IEWCTBHEM CXKATOTO BO3AyXa, HarpeBaHue >Qupa B JATYHHOU TpyOke
myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meHeHnue BHYTpEeHHEH dHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OneIT M0 aAabaTHOMY PACUIUPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).
Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne yaenbHON TEMII0EMKOCTH.
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Tema 3. Acpecammnvie cocmosanusn eeuyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjaeHcanusa. Mcnapenue u kuneHue. AOCOMIOTHasT U
OTHOCHUTEJbHAS BIAXHOCTh BO3Ayxa. HacelmenHslii mnap. VYaenpHas —TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT AABJICHHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHU3OTPOMUS CBOMCTB
kpuctayioB. JKungkue kpucramisl. CoBpemeHHble Marepuanbl. [LiaBieHue wu
KpUcTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

Texnuueckue yCTpOWCTBA U  MPAKTHUECKOE NPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJIYYEHHS] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM
YHUCJIe HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

[lemoncmpayuu

CBoliCTBa HACBILICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. dnexkmpocmamuxa

Onextpu3anys Tesl. DJNEKTpUYECKUi 3apsa. JIBa BHaa 3JIEKTPUYECKHX 3apsOB.
[TpOBOJIHUKH, AMDIIEKTPUKU U TOJYIPOBOJHUKH. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsna.

B3anmoneiictBue 3apanoB. 3akoH Kynona. TodedHbId AIEKTPUUYECKUN 3apsml.
DnekTpudeckoe noje. Hanpssk€HHOCTE dnekTpudeckoro nois. [IpuHiun cyneprno3nunumn
JJIEKTPUYECKUX NOJIeH. JIMHNKM HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

Pabora cun snexkrpocratuyeckoro moiis. [lorenmuan. Pa3HOCTh MOTEHIMATIOB.
[IpOBOJHUKM ¥ JAMDJIEKTPUKH B 3JEKTPOCTATUYECKOM Tone. Jludnexkrpuueckas
IPOHUIIAEMOCTb.

Onextpoémkoctb. KoHzmeHcartop. OnIeKTpOEMKOCTh IIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHruecKre ycTpoicTBa U MPAKTHYECKOE TPUMEHEHUE: AIIEKTPOCKOII,
JIIEKTPOMETP,  DJIEKTpOCTAaTHYecKas  3alluTa,  3a3eMJICHHE  DJIEKTPOIpHOOpOB,
KOHJICHCATOP, KOIUPOBAJIBHBIN allapar, CTPYWHBIN IIPUHTED.

[[emoncmpayuu

YCTpONUCTBO U IPUHIIUIT ICUCTBUS AJICKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.
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JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.
3aBUCHUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUN TOK. Y CIOBHSI CYILIECTBOBAHUS 3IEKTPUUECKOro Toka. IcTouHMKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsoxenune. 3akon OMa i1 yyacTKa LEMu.

DONEKTPUYECKOE  CONPOTUBIICHUE.  YIENBHOE  CONPOTHBIICHHE  BELIECTBA.
[TocnenoBarenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOJHUKOB.

PaGota snextpuyeckoro Toka. 3akoH [[xoynsa-JIenia. MOIMIHOCTb AIEKTPUIECKOTO
TOKa.

DNEKTpOJBIXKYIIAA CUJIA U BHYTPEHHEE CONPOTHUBICHUE MCTOYHHKA TOKA. 3aKOH
Owma j1st TOJTHOM (3aMKHYTOM ) AsekTpudeckoit nernu. Koporkoe 3ambikanue.

DNEeKTpOHHAS MPOBOJUMOCTh TBEPJBIX METAILIOB. 3aBUCUMOCTb COIPOTHBIICHUS
METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.
[ToympoBouuku. CoOCTBEHHAs! ¥ MPUMECHAs POBOIUMOCTD MOYITPOBOTHUKOB.
CgoiictBa p-ni-nepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B pAaCTBOPAX M PACIUIABAX JIEKTPOJIUTOB. DIICKTPOJIUTAYECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTPUYECKHM TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSTEIBHBIN pa3psl.
Monnus. [1na3zma.

TexHn4eckre yCTpOMCTBa U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UICTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIC
NpuOOpHl, TEPMOMETP  COMNPOTUBJICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI W
(hoTOpPE3UCTOPHI, MOTYPOBOTHUKOBBIN JUO/I, FaIbBaHHKA.

[[emoncmpayuu

N3Mepenue cuiibl TOKa U HAMPSIKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI IUJIMHIPUYECKUX TPOBOTHUKOB OT JJTMHBI, TIJIOIIA TN
MIONIEPEYHOT0 CEYEHHUs U MaTepuana.

CMemaHHOe COeTMHEHUE TTPOBOIHUKOB.

[Ipsimoe n3MepeHnue AeKTpoaABMKyEr criibl. KopoTkoe 3aMbIKaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUA.

3aBUCUMOCTh COMIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE 3IEKTPOJIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSISI NPOBOAMMOCTbD TMOA.
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Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEmaHHOI0 COEINHEHUS PEZUCTOPOB.

N3MepeHne SIEeKTpOABMKYIIEH CHJIbI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
COIPOTHUBJICHUS.

HabGmnronenue snekrposnusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 06a3oBoro ypoBHs B 10 kiacce oCylecTBIisieTcsa ¢ y4EToM
CoJIepKaTENbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHU MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUHU.

Meocnpeomemnvie nowsimus, CBS3aHHBIE C U3YYCHHUEM METOJIOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAyYHbIN (DAKT, TUIOTE3a, pU3NUecKas BeITUYMHa, 3aKOH, TEOPHs,
HaOJI0ICHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MO/JIEJIb, U3MEpPEHUE.

Mamemamuxa: pelnieHHe CUCTEMbl ypaBHEHUMU, JUHEHHas (yHKIMs, mapadoia,
runepOona, ux rpa)uku U CBOICTBA, TPUTOHOMETPUYECKUE (PYHKIUU: CUHYC, KOCHHYC,
TAHT€HC, KOTAaHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPHI U HX
IPOEKIMU Ha OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.

buonocus: MexaHuueckoe IBWKEHHE B JKUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHu3MOB (BUJBI TEIUIONEpPEIayl, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUUYECKHUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI Macca, TEMJIOBBIE CBOMCTBA TBEPIBIX TEN, )KUIKOCTEN U ra30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, AJIEKTPOIUTHYECKAs AUCCOLIMALINS, TalbBaHUKA.
['eoepaghus: B1aXXHOCTh BO3/lyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUE JIBHKEHUWU C UCIOJIB30BAHUEM MEXAaHHU3MOB, YUET
TPEHUsSI B TEXHHKE, TMOJIIUIHUKH, UCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITyJibca B
TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATENIb BHYTPEHHETO CrOpaHus, MapoBas
TypOrHa, OBITOBOI XOJOIUIHHUK, KOHIUITMOHED, TEXHOJIOTHUHU TTOJIYICHHSI COBPEMEHHBIX
MaTepuaoB, B TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOIMH, JIEKTPOCTaTUYECKas
3allnTa,  3a3eMJICHHE  DJEKTPONPUOOpPOB,  KCEPOKC,  CTPYHHBIM  TIPUHTED,
AJIEKTPOHArPEeBATEIbHBIC TPUOOPHI, AIEKTPOOCBETUTEIHHBIC MPUOOPHI, TATHbBAHUKA.

11 KIIACC
Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3aummoaencTBUE INMOCTOSHHBIX MarHuTOB. MarnmTHOE
noje. BexkTop MarHUTHOM WHAYKUUU. lIpMHIMII Cyneprno3suuuu MarHUTHBIX IIOJIEH.
Jlvauu marautHOM MHAYKUMKU. KapTrHa TMHUMNA MarHuTHOM MHIYKIMH MOJIsl HOCTOSTHHBIX
MarHuTOB.

MarauTtHOEe o€ NpOBOAHUKA C TOKOM. KapTMHa NMHHUN MHAYKIMU MarHATHOTO
OJISL JJIMHHOTO MIPSIMOTO IMTPOBOJIHUKA U 3aMKHYTOI'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIIKA
¢ TokoM. OnbIT IpcTena. BzaumoieiicTBre MPOBOJHUKOB C TOKOM.
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Cuiia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MoAysb U HampaBieHUE. J[BUKEHUE 3apsSKEHHOW YacCTHUIIBI B
OJTHOPOJTHOM MarHuTHOM moiie. Pabota cumbl Jlopenia.

SIBreHME 3IIEKTPOMArHUTHOM MHIAYKIMH. [I0TOK BEKTOpa MAarHUTHOW WHIYKLMU.
DNeKTpOABMKYIIAs CUJIa MHIYKIHMH. 3aKOH 3JIEKTpOMarHuTHo nuaykuuu dapazes.

BuxpeBoe »siekTpuueckoe TMoje. ONEKTPOABUXKYINAS CHJIA HWHIYKIWU B
IIPOBOJAHUKE, IBUKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIIECHME  CAMOMHAYKUMHU.  OJJEKTPOABIKYLIas  Ccuja
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuyeckue ycTpoucTBa U NPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUThI,  DJIEKTPOABUIATENb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YacCTHILI,
WHAYKIAOHHAS [1€Yb.

[lemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

IIpaBuno Jlenua.

3aBUCUMOCTDh DJIEKTPOABWKYILEH CHIBI WHIAYKIUU OT CKOPOCTH HW3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUASI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. Kosie0anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebarensHas cuctema. CBOOOIHBIC MeXaHUUECKHE KoJjiebaHus. I apmoHudeckue
konebanus. Ilepuon, yactora, ammnutyna u ¢aza xoneOanuid. [IpyKUHHBIA MasTHUK.
MareMatnyeckuii MasiTHUK. YpaBHEHHE TrapMoHMYeckux Kosiebanuid. IlpeBparienue
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUS B UI€ATbHOM
K0J1e0aTeIbHOM KOHType. AHAJOTUsl MEXKIYy MEXaHWYECKUMHU U 3JIEKTPOMATHUTHBIMHU
koneOanusimu. @Popmyna TomcoHa. 3akOH COXpaHEHHMsS DSHEPTUM B HJIEAJIHHOM
KOJIebaTeTbHOM KOHTYpE.
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[IpeacraBienre o 3aTyxaromux KoyieOaHUAX. BBIHYXKIIEHHbIE MeEXaHUYEeCKUe
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

[Tepemennsiil Tok. CHHYCOUANbHBIA IEPEMEHHBIM TOK. MOIIIHOCTh NEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JIEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancpopmarop. IlpousBoAcTBO, Tmepeaaya W TOTPEOJICHHE DICKTPUUYECKOM
DHEPrUM. OKOJOTMYECKUE PHUCKA TIPU MPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHHUE: IIEKTPUUECKHUI 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, TMHUM 3JIEKTponepeaay.
[[lemoncmpayuu

Uccnenoanne mapaMeTpoB KOJ€OATEIbHOW CUCTEMBbl (NMPYKUHHBIA WU
MaTeMaTHYECKUN MasSTHUK).

Habnronenue 3aryxaromux KojieOaHuii.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwuiorpaMmbl  (3aBUCUMOCTH CHJIBI TOKA W HAMNpsDKEHUST OT BPEMEHH) ISt
3JIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3zonanc mnpu  mocieAoBaTEIbHOM — COCIUHEHMHM  PE3UCTOpa,  KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogens TUHUYU AJIEKTponepeaauH.
Yuenuueckuii sxcnepumenm, nabopamopusie padbonul

WccnenoBanue 3aBUCUMOCTH TEpUOa MaJbIX KOJeOaHuii rpy3a Ha HUTU OT JJIUHBI
HUTU U MaccChl rpy3a.

HccnenoBanne MmepeMEHHOr0 TOKA B IE€NM M3 IOCIEIOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U PEe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 60JIHbL

Mexannueckue BOJHBI, ycinoBusa pacnpoctpanHeHusd. Ilepuoxn. Ckopocthb
pacnpocTpaHeHus U IMHa BoJiHbI. [lonepeunsie U npoaosbHbie BOIHBL. MHTEpdepeHims
U qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCIOBUS W3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anektpomarsutHOM BoaHEe. (CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpPa)XXEHUE, MPEJOMIICHHEe, TNoJsgpu3alus, Iudpaxmus,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixkana 5SJIEKTPOMAarHUTHBIX BOJH. IIpuMeHEHHE >JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHMIIBI paIUOCBA3U U TelleBUICHUS. Paguonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue yCTpOWCTBA UM IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JHMArHOCTMKAa B TEXHUKE U MEIULMHE, paaap,
paguonpuEéMHHUK, TEJIEBU30p, aHTeHHA, TenegoH, CBY-neusb.
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[lemoncmpayuu

OO0pazoBaHue U pacIPOCTPAHEHUE MONIEPEUHBIX U MPOJIOTBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

HabGumoienue otpaskeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenmm u qudpakiind MEXaHUYECKUX BOJTH.

3BYKOBOM pe30HaHC.

Habmoienue cBsi3U TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYION M 4acCTOTOM
KOJIeOaHMil.

HccnenoBanne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHUE,
noJisipu3anus, Iupakius, THTEpPEpeHIHs.

Tema 3. Onmuka

I eomeTpuueckas ontuka. [ IpsmMomHeHOE pacIpOCTPaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueuHbIi HICTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHbl OTpakeHHs cBeTa. llocTpoeHue wu300pakeHUil B
IUIOCKOM 3€pKae.

[Ipenomnenue cBeta. 3aKOHbI TPETOMJICHHS CBeTa. AOCOJIOTHBIA IMOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpemenbHbIi yroia MOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CioxHbIN coctaB Oenoro cBeta. LIBer.

Cobwuparoniye U pacceuBaromue JUH3bl. ToHKas juH3a. DOKYCHOE pacCTOSHUE U
onTHYecKass cujia TOHKOW JsMH3bL. llocTpoeHne wu3o0pakeHwil B coOuparomux u
pacceuBaromux JmH3ax. DopMmysia TOHKOW JUH3bI. Y BEJIMYEHUE, TABAEMOE JTUH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. utepdepennus cera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS
HaOJII0JICHUS] MAaKCUMYMOB M MHUHUMYMOB B HMHTEP(PEPEHIMOHHONW KapTHUHE OT ABYX
CHUH(]a3HBIX KOTEPEHTHBIX HICTOUHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcloBUE HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TP TaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOICTBA M  MPAKTUYECKOE TMPUMEHEHHWE: OYKH, JIyma,
doToamnmapaTt, MPOEKIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS OITHKA,
nudpakIMOHHAs PEMIETKA, TOISIPOU/I.

[[emoncmpayuu

[IpssiMonuHeHOE  pacnpoCTpaHEHHE, OTPaKEHHWE U  MPEJIOMJICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOIA.

UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Ha6nronenue natepdepenimm cpera.

Ha6nronenue nudpaxiuu ceera.

Ha6nronenue nucnepcuu cBera.
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[Tonmy4yeHue crekTpa ¢ TOMOIIBIO TPU3MBI.
[Tonydenue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.
Habmronenue nossipu3anum cBera.

Vuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol
N3mepenne nmokaszaresns NpeoMIICHUS CTEKIIA.
HccnenoBanue cBONHCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIHHOCTH

I'paaniel TPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocTymarsl cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTHA: WHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DWHINTENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHHE
JUIVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBIL.

CBs13b Macchl € JHEPTUEH U UMITYJIbCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTUs IOKOSL.

Paznen 7. KBanToBasi pusuka
Tema 1. dnemenmovt K6aHmMoBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu POTOHA C €r0 YAaCTOTOW. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢Goroddpdexra. Onbitel A.I'. CroneToBa. 3aKOHBI
dborodddexra. VYpaBuenue OIMHmTerHa 1 (Qorosrddekra. «KpacHas rpaHUIAN
dboTorddexra.

JaBnenue ceera. OnwiTel I1.H. JleGenena.

XHUMHYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Ilemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgenr aroma Tomcona. OmbiThl Pesepdopraa 1o paccessHUIO —a-4acTHIL.
[Tnanerapnas moaens aroMa. [loctynatsl bopa. M3nyuenue u nornouieHue GoTOHOB pH
IEpPEXO/IE AaTOMA C OJJTHOTO YPOBHS 3HEPTUHU Ha Apyrou. Buasl criektpoB. CrieKTp ypoBHER
DHEPIUM aToMa BOAOPOAA.

BonnHoBbeie cBoiicTBa wactuil. Bosnbl ne bpoina. KopnyckynspHo-BOTHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3TTy4YCHHUE.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHbIA aHAJINU3
(ceKTpoCKoII), J1a3ep, KBAHTOBbII KOMIBIOTEP.
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[lemoncmpayuu
Monens onbita Pesepdopra.
Ornpenenenue IJIMHBI BOJHBI JIa3zepa.
Habmronenune nuHeRYaThIX CIIEKTPOB UBITYYCHUS.
Jlazep.

Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol
Habmronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHHs  siapa. OTKpbITHE
paanoakTuBHOCTH. OmbITel Pe3epdopna mo ompeneneHuro cocrtaBa paguOaKTUBHOTO
usnmydenus. CoiicTBa anb(da-, Oera-, raMMa-u3ilydeHus. BiusHue painoakTUBHOCTH Ha
JKUBBIE OPTAHU3MBI.

OtkpeiTHEe TIpoTOHAa u HeWTpoHa. Hyxkinonnas wMopenb siapa ['eiizenOepra-
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Tomsl.

Anbba-pacniaa. DIEKTPOHHBIM U MO3UTPOHHBINM Oeta-pacman. ["amma-uznydeHue.
3aKOH paAno0aKTUBHOTO pacraja.

DHeprusi CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsr spa.

SnepHble peakuuu. JleneHue u CUHTES s1I€Ep.

SAnepubrit peakrop. Tepmosinepusiii cuaTe3. [IpoOaeMbl U MEPCEKTUBHI SACPHOMN
HSHEPIreTUKH. DKOJOTUUECKUE aCTIEKThI SIAEPHOIN SJHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOJIIOCHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMoieicTBUs. EMUHCTBO (u3nueckoii KapTUHBI MUpA.
TexHnueckue yCTpoMCTBa U IMIPAKTUUECKOE ITPUMEHEHHE: TO3UMETpP, KaMepa BuibcoHa,
SJIEpHBINA peaKkTop, aroMHasi bomoa.
[lemoncmpayuu

CYE€TYMK MOHUBUPYIOLINUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiemMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

OTtanbl pa3BUTUS acTpoHOMHH. [IpukiagHOE M MHUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3pesnusi, spKue 3BE3/bI, INIAHETHI, UX BUIMMOE JIBHKEHHE.

ConHeuHas cucTeMa.

Counnne. ConHeyHas akTUBHOCTh. McTounuk sHepruu CojHia u 3BE€3/1. 3BE3/IbI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CIEKTPaIbHbIA KJIACC - CBETUMOCThY. 3BE3/bI
TJIaBHOM IOCJIEIOBATECILHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTBY» JJIS 3BE3]] TJIaBHOM
MocJeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABJICHUSA O
MPOUCXOXKIACHUU U HBOJIOIMUA COHIIA U 3BE3/1. DTAllbl )KU3HU 3BE3/I.

Mueunsiii [1yTs - Hama [Nanaktuka. [lonoxxenue u aeuxxenue Connna B ['anakTuke.
Turnbl ranakTuk. PaguoramakTtuku v kBa3zapbl. YEpHbIE ABIPHI B iApaxX rajJakTHK.
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Bcenennas. Pacmipenue Bcenennoil. 3akon Xa06sa. Pazberanue rajiakTHK.
Teopus bonpmoro B3psiBa. PenMkTOBOE M3ITydeHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

HaGmonenuss HEBOOPYXEHHBIM TJIA30M C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUH JIJIS1 ONPEACIICHUS MTOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be311sA CEBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

Habmronenus B teneckon Jlynsl, ruranet, Mieunoro I1ytu.

Oo0o0maromiee MOBTOPEHUE

Ponb ¢u3uku 1 acCTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJOTUUECKOM, COLUAIbHOU U
ATUYECKON cdepax NeATeTbHOCTH 4YEJOBEKa, POJib U MECTO (PU3UKH M aCTPOHOMHUU B
COBPEMEHHOW HAay4YHOW KapTUHE MHUpPa, POoJib (PU3MYECKOW TeopuH B (POPMUPOBAHUU
NpeJCTaBICHU O (U3NYECKOM KapTHMHE MHUpa, MECTO (DU3MUECKON KapTUHBI MHpa B
o0LIeM psiZly COBPEMEHHBIX €CTECTBEHHO -HAYUHBIX MPEICTABICHUI O IPUPO/IE.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusuku 0a3oBoro ypoBHs B 11 kitacce ocymiecTBiseTcs ¢ y4€ToOM
COJICPKATEIIbHBIX MEXIIPEIMETHBIX CBA3EH C KypcaMU MAaTe€MaTUKH, OMOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

MeoicnpeOomemnvle nouamusi, CBSI3aHHBIE C HM3yYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIA (paKT, runores3a, (u3ndeckas BEJIMUYMUHA, 3aKOH, TEOPHUS,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUUYECKHE (PYHKIIMU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M MX MPOEKIUMHW HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB, IMPOU3BOJHbBIC
AIeMEHTapHbIX (DYHKLMA, TpU3HAKA TOJ00MS] TPEYrOJbHUKOB, OMPEIEICHUE TIIOIAIN
IJI0CKUX QUryp u oobEéma Ted.

buonocusa: anexrpuyeckue sIBJICHUS B )KUBOM IPUPOJIE, KoJeOaTeIbHbIE TBUKEHUS B
YKUBOU TIPUPOJIC, ONTHUECCKUE SIBJICHUS B )KHUBOU MPUPOJIE, IEUCTBUE paHaIlUU Ha )KUBBIC
OpTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTUICCKON PEeETKU, CIEKTPATbHBIN aHAIN3.

l'eoecpagusa: marHUTHBIE TOJIOCA 3€MJTH, 3aJI€KH MAarHUTHBIX pyn, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonoeusa:  NUHUM dJIEKTpoONEpeaayd, F€HEpaToOp NEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, MHAYKIMOHHAS T1€4b, pajap, PaAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
tenedoH, CBU-neus, NpoeKIMOHHBIH arnapaT, BOJOKOHHAs ONTHKA, COJTHEUYHAs OaTapes..
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INIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydeObHOro mpenmera «du3ukay HA YPOBHE CpPEIHETO OOIIEro
obOpaszoBanmsi (0a30BBI YpPOBEHB) JODKHO OOECIEUNUTh JOCTHIKEHUE CIIEHYIONNX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS YyuyeOHOro mnpenMera «®DuU3UKa» JOJKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOydYaromMXCs  PYKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEH TMO3ULMUEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIMM, TIO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUICKOr0 OOIIEeCTBA, pACHIMPEHUE >KU3HEHHOI'O OIbITa M OIbITa
JNESATEIbHOCTH B TIPOLECCE pealM3alliid OCHOBHBIX HAMNPAaBICHUN BOCIUTATEILHON
JESITEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaskIaHCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIIMKA OOYYAIOIIerocss KaK aKTHBHOTO |
OTBETCTBCHHOT'O YJICHA POCCUHCKOTO OOIIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOINEYETOBEUSCKUX  TYMAaHHUCTHYCCKHX U
JIEMOKPATUYECKHUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIHOCTh B HMHTEpecax TIPaXKIaHCKOTO
o0111eCcTBa, Y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allny;

yMEHHE B3aWMOJICHCTBOBATh C COIMATLHBIMU MHCTUTYTAMH B COOTBETCTBUH C HMX
(GYHKIHUSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHMTAPHON M BOJIOHTEPCKOM IEATEIILHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON IPAKIAHCKONU WEHTUIHOCTH, TATPUOTU3MA;
LIECHHOCTHOE OTHOIIEHUE K T'OCYyJapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSAM POCCUNCKUX
Y4€HBIX B 00JaCTH (PU3BHKHU U TEXHUKE;

3) MYXOBHO-HPAaBCTBEHHOT0 BOCHUTAHUSI:
c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OLIEHUBATh CUTYALUIO ¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIIBHOCTH YYEHOTO;
OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0 OyAyIEro;

4) 3CTeTHYECKOr0 BOCIUTAHMSA:
ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETHKY HAy4YHOTO TBOpPYECTBA,
npucyiero pu3n4eckon Hayke;
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5) TpyaoBOro BOCHIMTAHHA:

WHTEpEC K Pa3IMyHbIM cepaMm NnpodhecCHOHANBHON AESTEIBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp OYIyIIeH
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPa30BaHHIO B 0OJIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) 3K0JOrM4YeCKOro BOCIIUTAHMSI:

c(OpMUPOBAHHOCTH IKOJIOTUYECKOU KYJIBTYpbl, 0CO3HAHUE INI00AJIBHOTO XapaKTepa
HKOJIOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE W OCYLIECCTBICHHE JCHUCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacmmpenue onpiTa AESTENBHOCTH SKOJOTMYECKON HANpaBIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) UEeHHOCTH HAYYHOTrO MO3HAHUS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs (PU3NUUECKON HAYKH;

OCO3HAHHWE LIEHHOCTH HAy4YHOW JESTENIbHOCTH, TOTOBHOCTh B MPOLECCE U3YyUYEHUS
(GU3MKKM ~ OCYHIECTBISATH  MPOEKTHYID M MCCIEIOBATENbCKYID  JEATEIbHOCTb
WHIUBUYAJIbHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE H1eiiCTBUS
ba3oBble 1ornyeckue AeicTBu:

CaMOCTOATENHHO (HOPMYITUPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

OTIPEICIIATH TICNN AeATEIHPHOCTH, 3a/1aBaTh MApaMETPhl U KPUTEPUU UX
TOCTIOKCHHUSI; BBISIBJISATH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabarpiBaTh IIJIaH pEHICHUS MPOOJEeMbl C Y4€TOM aHaiW3a HMEIOIIUXCS
MaTepHAITBHBIX ¥ HEMATePHUATbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JCATEIBHOCTH, OIIEHUBATH COOTBETCTBUEC PE3YJIHTATOB
TEJI5IM, OLICHUBATh PUCKU TIOCIIEJCTBUN ACSTEIBHOCTH;

KOOPJIMHUPOBATh M BBITIONHITH pabOTy B YCIOBHUSAX PEATbHOTO, BUPTYAJIbHOTO H
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BIaJeTh HAY4YHOH TEPMHUHOJOTHEH, KJIIOUYEBBIMH TMOHATHAMU U METOJAaMH
buznyecKoil HayKu;

BJIAJIETh HAaBBIKAMU Y4EOHO-HCCIEOBATEIBCKON W TMPOEKTHOW JESITeTbHOCTH B
obnactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
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METOJIOB pelIeHMs 3a7a4 (PU3NUECKOTr0 COEPKAHNS, IPUMEHEHHIO Pa3JIMYHbIX METO0B
ITO3HAHUS;

BJIAJICTh BHUJAMM JCATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHUSA, €TI0
MHTEpHpPETALNH, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYallUsIX, B
TOM YHUCJIE MIPHU CO3JJaHUH YI€OHBIX IPOEKTOB B 001aCTH (U3UKH;

BBIABJIATH IPUYUHHO-CIICICTBEHHBIE CBSA3M U aKTyaJu3UpOBaTh 3a1a4y, BbIIBUATATh
TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTBI JJIs JOKA3aTEIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh [1APAMETPbI U KPUTEPUU PELLICHHUS;

AHaJIM3UPOBATh IOJYYECHHBIE B XOAC PELICHUS 3aJayd pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUAX;

CTaBUTh U  (opmynupoBaTh COOCTBEHHBIE 3a7aud B  00pa30BaTENIbHOM
JEsITeIbHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT; YMETh
MEPEHOCHUTH 3HAHUS N0 (PU3KKE B MPAKTUUECKYIO O0JACTh KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEJAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, ITPEIAraTh OPUTMHAJIBHBIE TOAXOAbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nnpopmanueii:

BJIQJICTh HAaBBIKAMU TOJYYCHHUS HHGOpMAIUK (PU3NUECKOTO COACpKAHUSA U3
WCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBIIATh TIOWCK, AaHAJW3,
CHUCTEMATH3AIMI0 W WHTEPNpETalui0 WHPOPMAIMK Pa3IMYHBIX BHIOB U (Hopm
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

HCITOJIB30BaTh CPEICTBAa MHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH B
pEIICHIN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 ¢ COOTIOACHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU OE30MAaCHOCTH, THUTHEHBI, PECypcocOepeKeHus,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHUS B Pa3NUYHBIX (opMarax ¢ yIETOM
Ha3HadYeHUsT WHGOPMAIIMM W 1IEeJIEBOM ayJAWTOPUHU, BHIOMpAs ONTHUMAIbHYIO (opmy
MIPEICTABJICHUS ¥ BU3YAIH3AIUU.

KOMMyHHKaTHBHLIe YHHUBECPCAJIbHBIC yqeﬁnble HeﬁCTBHH:

OCYILIECTBIISATH OOIICHUE HA YpOKaX (PU3UKHK U BO BHE-YPOUHOU ESATEILHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIH30BAHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh ¥ UCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUTyJIbHON
paboThI; BEIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUM C yU4ETOM OOLIUX
MHTEPECOB, U BO3MOKHOCTEHN KaXKJI0r0 YJ€HAa KOJIJIEKTUBA;
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MPUHUMATh L€ COBMECTHOM JIESITENBHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBHS MO €€ TOCTHXKEHUIO: COCTABJISTH IJIaH JEUCTBUM, PACTIPEAEISATh POIU C YUETOM
MHEHUW y9aCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KAa4ECTBO CBOETO BKJIAJIa M KAXJOTO YYaCTHHUKA KOMaHJbl B OOIIMIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

MpeajaraTb HOBBIE IIPOEKThbI, OLCHWBATh HWJEH C TMO3UIMU HOBHU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATErMYECKOE MMOBEACHUE B PA3JIMYHBIX CUTYaLUSX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITMATUBHBIM.

PerynsiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE 1eHUCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENIBHYIO JEATEIBHOCTh B 00JaCTH (PU3UKH
Y aCTPOHOMUH, BBISABIISATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]aUH;

CaMOCTOATEIIBHO COCTABIIATH IIJIaH PEIICHUs PACYETHBIX U KAUYECTBEHHBIX 3a/1a4,
IUTaH BBITIOJTHEHUS PAKTUYECKON paboThl C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUI; 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpATh pAMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU; 1eJaTh
OCO3HaHHBIN BBIOOP, APTYMEHTUPOBATH €T0, OpaTh Ha CEOS1 OTBETCTBEHHOCTh 32
pelieHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO SPYIMLUUA B 00JaCTH (PU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalusM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJ€Th HABbIKAMHU I1O3HABATEIBHOM PEPIIEKCUM KAaK OCO3HAHHUS COBEPILIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pEeQIIEKCUU [Jisi OLIEHKM CHUTyallud, BbIOOpa BEPHOIO
pelLIeHus;

YMETh OLIEHUBATh PUCKU Y CBOCBPEMEHHO IIPUHUMATDH PEILICHUS 10 UX CHUKECHUIO,

[IPUHUMATh MOTHUBBI U apPIYMEHTHI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IAEITEIBHOCTH;

IPUHUMATH ce0s1, MIOHMUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTHUBBI U

apryMEHTBI IPYTUX [IPU aHAJIU3€ PE3YyJIbTaTOB AEATCIBHOCTH; IPU3HABATh CBOE

IPaBO U MPaBO JAPYTUX HA OLINOKH.

B mpouecce NOCTHKEHHsI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHMS INPOTPaMMBI I10
(u3uKe 11 YpOBHSI CpelHEro o0111ero oopazoBaHus y 00y4aroIUXCsl COBEPILIEHCTBYETCS

HMOLMOHAJIbHBIN UHTEIIJIEKT, [IPEAIOoIararonun

c(OpPMUPOBAHHOCTD:
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CaMOCO3HAHHs, BKJIIOYAOIIETO CIIOCOOHOCTh ITOHMMATh CBOE HSMOIMOHAJIBLHOE
COCTOSIHHE, BUJICTh HAIIPABJICHHS Pa3BUTHsI COOCTBEHHOW 3MOIMOHAIBHOU CEPhl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEryJMpOBaHus, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aIalTUPOBATHCS K SMOLIMOHAIBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAllUM, BKJIIOYAIOMICH CTpeMJICHHUE K JOCTHXKEHUIO LEIH U
yCIiexXy, ONTUMHU3M, HWHHUIMATUBHOCTh, YMEHHUE JCHCTBOBATh, MCXOJAS W3 CBOMX
BO3MOKHOCTEM;

SMIATHUH, BKIIFOYAIOIICH CIIOCOOHOCTh IOHHMMAaTh SMOIIMOHAJIBLHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIICCTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaMBaTh OTHOIICHHS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBISITh MHTEPEC U pa3peiaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xonuy o0yuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl HA 0Aa30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPAa, B pPA3BUTUM COBPEMEHHOM TEXHUKUA U
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIOJIEH;

YUUTHIBATh  TPAHUIBI TPUMEHEHUS  U3YYEHHBIX  (U3MUECKUX  MOJIETeH:
MaTepuaibHas TOYKa, MHEpLHUAIbHAs CHUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJO,
WJICAUIbHBIA a3, MOJEIHU CTPOECHHUS Ta30B, XUJIKOCTEW M TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUYECKUH 3apsij NPy PEIICHUH (PU3NYECKUX 3a]1ay;

pacrio3HaBath (U3WYECKHUE SIBJICHUS (MPOIECCh) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXAHWUKH, MOJEKYISIPHO-KHHETUYECKOM TEOPUH CTPOCHMS BELIECTBA U
ANEKTPOAMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHENWHOE IBUKCHHE,
CBOOOJHOE MAaJIEHUE TeJN, ABUKEHUE MO0 OKPYKHOCTH, MHEPLHUS, B3aUMOJICUCTBUE TEl,
muddy3usi, OpOyHOBCKOE JBUKEHHUE, CTPOEHUE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0béMa Tenm mNpu HarpeBaHWU (OXJIAXKICHWHM), TEIUIOBOE paBHOBECHE, HCIIApEHUE,
KOHJICHCAIUs, [JIABJICHUE, KPUCTAIUIN3ALMS, KUTIEHUE, BIIaXKHOCTh BO3/1yXa, MOBBIILICHHUE
JABJICHUS ra3a NpH €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY NapaMeTpaMu
COCTOSIHUSA ra3a B U30IIPOLECCAX, JIEKTPU3ALMSA TEJ, B3AUMOACHCTBUE 3apsA10B;

OMHCHIBATH MEXAHWYECKOE JIBIDKCHHUE, WCIONb3ys (DU3UYECKHUE BEIUYNHBI:
KOOpAMHATA, IIyTh, EPEMEILIECHNUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUila, UMITYJIbC
Tena, KUHETUYECKas DHHEprusi, MNOTEHIMalbHAas »JHEpPrusi, MeXaHudeckas pabora,
MEXaHU4YeCKasi MOILIHOCTh; MPU ONMHUCAHUU MPABWIBHO TPAKTOBATH (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, HX OO0O3HAYEHUS M E€JIMHHULIBI, HAXOAUTh (POPMYIIbI,
CBSA3BIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEJIMYMHAMU;
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OMKCHIBATh U3YyUCHHbIE TEIUIOBbIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHUS, UCIIONb3YSI
bu3nueckre BEIMYMHBL: JaBJICHHUE ra3a, TEMIIEpaTypa, CpeaHsIsl KHHETHYeCKas: SHEepTus
Xa0THYECKOTO  JBW)KCHHUS MOJIEKYJ, CpeIHEKBaJpaTHUHas CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsISI dHeprus, paboTa rasza, Kod3(Q(UIMEHT MOJE3HOTO
JACUCTBHS TEIUIOBOTO JIBUTATEJNs, MPU OMHMCAHUU MPABWJIBHO TPAKTOBATH (PU3UUECKHIA
CMBICTT HCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYCHHUS U €IUHUIbI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIHMUMHAM;

OMKCHIBATh M3YYCHHBIC DJIEKTPUUYECKHUE CBOMCTBA BEIECTBA M DIIEKTPUUECKUE
aBieHUs (MIPOLIECChl), HCMOJIb3Yys (U3MYECKUE BEIMYMHBL: JJIEKTPUUECKHUM 3apsi,
AIIEKTPUYECKOE T0JIe, HAPSKEHHOCTD MOJIs, MOTEHLMA, Pa3HOCTh MOTEHIMANIOB; MPH
ONKCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, HX
0003HAaUYEHUS U E€IUHUIIBI; YKa3bIBaTh (JOPMYIIbI, CBSI3bIBAIOIINE JAAHHYIO (PU3NYECKYIO
BEIIMYUHY C APYTUMU BEIMYUHAMY;

aHAJIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SBICHHUS, UCIONIB3YS (PU3MUECKUE 3aKOHBI
U OpUHUUIBL 3aKOH BceMupHoro taroreHus, I, II m III 3akomsr HeroToHa, 3akoH
COXPAaHEHUS MEXaHWYECKOM OSHEpPruu, 3aKOH COXPaHEHUS UMIyJIbCca, NPUHIIHI
CYNEpHO3UIMA CHJI, TPUHIUI PaBHOMPABUS HMHEPIHUATBHBIX CHCTEM OTCUéTa,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHell KHHETWYECKOW OJHEpPrHH TETUIOBOTO MABM)KCHHUS MOJEKYNI C aOCOIIOTHOU
TEMIIEPATypOl, MEPBbIM 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHMs SJIEKTPUUYECKOTO
3apsaa, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBUS (IpaHUIlbl, 007aCcTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHILMIIBI JEUCTBUS MAalllH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pas3nuyaTh YCJIOBHS HMX O€30IaCHOIO HCIIOJIb30BAHHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHSATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (U3NUYECKUX SBIICHUI 1 TPOIIECCOB C
WCIIONIb30BaHUEM TIPSIMBIX, W KOCBEHHBIX HW3MEpPEHHH, MpU 3TOM (HOPMYIUPOBATH
npobsieMy/3aadyy W THUIIOTE3y Y4eOHOro JKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTH OTBIT B (POPMYITHPOBATH BHIBOJIBL

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUsI (DU3UUECKUX BEITUYHH, TIPU STOM
BBIOMpATh ONTHMANBHBIA CIOCO0 HM3MEPEHUs W MCIOJIb30BaTh H3BECTHBIE METOIBI
OLICHKH MMOTPEMIHOCTEN U3MEPEHHUI;

HCCIIEIOBATh 3aBUCUMOCTH MEXKIY (PU3MUYECKUMHU BEIMYUHAMH C UCTOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, PU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJTYYCHHOM 3aBUCUMOCTH (DM3UYECKUX BEJIUYWH B BUAC TAONHI] U TpadUKOB, JEnaTh
BBIBOJIBI 110 pe3y/IbTaTaM MCCIIEIOBaHMS;

co0II0AaTh MpaBuiia 6€30MacHOro TPy/a MpY MPOBEACHUH UCCIIEIOBAaHHM B paMKax
y4eOHOTO 3KCIEPUMEHTA, YUEOHO-UCCIEA0BATENIbCKOM U MPOEKTHOU AESTENBHOCTU C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyA0BAHMUS;

pemiaTh pacy€THhIC 3a7a4d C SBHO 33JaHHOW (PU3MYECKON MOJENbIO, UCIOIb3Ys
¢bu3nueckre 3aKOHbI ¥ IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a7a4yi BEIOUPATh
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(bu3MYECKYIO MOJIENb, BELACTATH (PU3UUYECKUE BETHUUHBI U (DOPMYIIbI, HEOOXOIUMBIE TSI
e€ peleHus, NPOBOAUTh PAaCUYEThl U OLEHHUBATh PEATBHOCTH IMOJYYEHHOIO 3HAUECHUS
(M3UYECKON BETHMYNHEI;

pemiaTh KadyeCTBEHHbBIE 3a/aud: BBICTPAUMBATH JIOTMYECKH HEMPOTHUBOPEUUBYIO
HEMOYKY PacCyKICHUMN C OMOPOil Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUYECKHE
SBJICHHUSI;

MCIIONIb30BaTh MPH PEIICHUH y4eOHBIX 3a7ad COBPEMEHHbIE WH(OPMALMOHHBIC
TEXHOJIOTMM Il TIOMCKA, CTPYKTYpUPOBAHUS, HWHTEPNpPETAlUUd U MPEACTaBICHUS
yueOHOI U HAYYHO-TIOMYJISIPHOM HH(OpMAaILIUY, TOTYYCHHON U3 Pa3InYHBIX HCTOUHUKOB,
KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HH(POPMALIHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOW XU3HU IS
oOecrieyeHuss 0€30MacHOCTH MpH  OOpamieHuH ¢ NOpudopaMH W TEXHUYECKUMU
YCTPOMCTBAMHM, JUIsl COXPAHEHHSI 3I0POBbS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IrPYIIIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUUAIBHBIX POJIEH, INIAHUPOBATH
paboTy Tpynmbl, palMOHAIBHO paCHpeneyaTh OO0SA3aHHOCTH U IUIAHUPOBATh
NEeSTEIbHOCTh B HECTAHJAPTHBIX CUTYALMSIX, aICKBATHO OLICHMBATh BKJIAJ KaXJ0ro M3
YYACTHUKOB T'PYIIBI B pEHIEHUE pACCMATPUBAEMON MPOOITIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3ysbTaThl HA 0Aa30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (PopMUpOBaHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPAa, B pPA3BUTUM COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUHA, B TMPAKTUYECKOW JEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W €IMHCTBO
(bU3UYECKON KapTHHBI MUPA;

VYHUTHIBATh TPAHUIBI MPUMEHECHUSI M3YyUYCHHBIX (DU3MUECKUX MOJIENICH: TOUYCYHBIN
AIEKTPUUYECKUN 3apsiil, Tyd CBETA, TOUEUHbIA UCTOYHUK CBETA, S/IEPHAS] MOJENb aTOMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacno3HaBath (u3MUECKHe SBIEHUS (MpoIecCchl) M OOBACHATH MX HAa OCHOBE
3aKOHOB DJIEKTPOJIMHAMHUKHA ¥ KBAaHTOBOM (PU3UKHU: DJIEKTPUYECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHCTBUSA TOKA, B3aMMOJCICTBUE
MAarHUTOB, PJIEKTPOMAarHUTHAsI UHAYKIUS, JEACTBUE MAarHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM U JABUXKYIIUNCS 3apsil, JCKTPOMATHUTHBIE KOJIEOAHUS ¥ BOJTHBI, MPSMOTHMHEHHOE
pacnpocTpaHEHHE CBETa, OTPaKEHUE, MpEeIOMIICHHE, MHTeppepeHuus, AUPPaKIUs U
NOJISIpU3alusl CBETa, AMCIEpCHsl cBeTa, Qorodnexkrpuueckuili 3pdext (poroaddexr),
CBETOBOE [aBJICHWE, BO3HUKHOBEHHME JIMHEHMYATOro CHEKTpa aroMa BOJAOPOJA,
€CTECTBEHHAsl U NCKYCCTBEHHAs paluOaKTUBHOCTB;
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ONMKCHIBATh HW3YYEHHBIE CBOMCTBAa BEUIECTBAa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, HIEKTPUUECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE
SBJIEHUS (IIPOLIECCHI), UCTIONIBb3Ysl (PU3NYECKUE BETUYUHBI: AJIEKTPUUCCKUN 3apsll, Cuia
TOKa, DJEKTPUYECKOE HAINpPSIKEHUE, BJIEKTPUYECKOE CONPOTUBIIEHUE, pPa3HOCTh
MOTEHIMAJIOB, JIEKTPOJIBIKYIIAs CHIIa, padoTa TOKA, MHAYKIIMSI MarHUTHOTO TOJIs, CUjia
Awmnepa, cuna JlopeHlla, MHIYKTHUBHOCTb KaTYIIKH, SHEPIHs JJIEKTPHUUYECKOTO H
MarHUTHOTO TOJIeH, IEPUOJ U YacTOTa KojeOaHui B KoJIeOATeTbHOM KOHTYpE, 3apssl U
cuja TOKa B MPOIECCEe TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoseOaHuid, (pokycHoe
paccToslHUE M ONTHYECKash CHJIa JIMH3BI, TPU ONUCAaHUU TMPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUYHMH, UX 0003HAYEHUSI U €UHUIIbI, YKA3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUNHY C JPYTUMU BETUYMHAMU;

ONKCHIBATh U3YyUYEHHBIE KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCIONIb3YS (PU3NUECKHE
BEJINYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YACTOTAa CBETA, SHEPTHUS
U UMIyJIbC (POTOHA, IEPUOJ MTOTypaciaaa, SHEPTUsl CBSI3U ATOMHBIX SAEp, IPU ONTUCAHUU
IPaBUJIBHO TPAKTOBATh (DU3UUECKUI CMBICIT UCIIONIb3YEMbIX BEJTMUHH, UX 0003HAYEHUS U
€AMHMIIBI, YKa3blBaThb (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYUHY C
JIPYTUMH BETUYMHAMU, BBIYUCIISATH 3HaUEHNE (PU3NUECKON BETMYUHBI;

aHAIM3UPOBATh PU3UYECKHE MPOIECCHI U SBJICHUS, UCTIONb3Ys (PU3HUECKUE 3aKOHBI
Y MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO M MapajlyieIbHOrO COEAMHEHUS
IPOBOJIHUKOB, 3aKOH Joyns-JIeHna, 3aKkOH 3JIEKTPOMarHUTHOW WHIAYKLWH, 3aKOH
NPSIMOJIMHEWHOTO pAaclpOCTPAHEHHsS] CBETA, 3aKOHbl OTPaXCHHSI CBETA, 3aKOHBI
MpeJIOMJICHUSI CBETa, ypaBHEeHHE OuHIITEHHa s (hoTodPderra, 3aK0OH COXPAHCHUS
DHEPIUHU, 3aKOH COXPAHEHUs HMIIYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPUYECKOIrO 3apsna,
3aKOH COXpPaHEHUsI MacCOBOTO YKCIIa, TOCTYJIaThl bopa, 3aKOH paJuoaKTUBHOIO pacmaja,
OpU 3TOM pa3IdyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYecKOe
BBIPAKEHUE U yCIIOBUS (TPAHUIIBI, 00JACTH) MPUMEHUMOCTH;

ONpEENATh HAMPABIECHUE BEKTOpa MHIYKUMH MAarHUTHOTO TOJS MPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBaTh M300paKeHHE, CO3AaBAEMOE IJIOCKUM 3€pKajiOM, TOHKOM
JINH30M;

BBITIOJIHATH SKCIIEPUMEHTBHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SIBJICHUI U MTPOLIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX, U KOCBEHHBIX HW3MEPEHHI: TpH 3TOM (HopmMyIupoBaTh
npoOiemy/3aaqy M THUIIOTE3y Y4eOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIII0KEHHOTO 000PYI0BaHUS, TPOBOJIUTH OMBIT U (DOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISAThH MPSMbIE U KOCBEHHBIC H3MEPEHUST (PU3MUECKUX BEIUYUH, TIPH ATOM
BBIOMPATH ONITUMAJIBHBIHN CITOCO0 M3MEPEHUS U KCTIOIh30BaTh M3BECTHHIE METOIbI OIICHKHU
IIOTPEIIHOCTEN U3MEPEHNN;

UCCJIEOBATh 3aBUCUMOCTU (DU3MYECKUX BEIMYMH C MCIOJIB30BAHHEM MPSIMBIX
U3MEpPEHUI: MpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, GPUKCUPOBATH PE3YIbTAThI
MOJIy4YEHHOU 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUJIE TAOIMI] U TpadUKOB, JeaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;
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co0Jr0/1aTh paBuiIa 0€3011aCHOrO TPy/a P MPOBEAECHUN UCCIIEOBAHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTa, y4eOHO -HCCIIEOBATEILCKON M MPOEKTHON NEATETHbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOPaTOPHOro 000py10BaAHUS;

pemats pacy€THBIC 3a7a4d C SIBHO 3a/IaHHON (PU3UYECKOW MOJENBIO, HCIOIb3Ys
¢usznyecKkue 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBHS 3aJadyd BBIOUpPATH
(buU3NYECKYIO MOJIENb, BBIICTATH PU3NUECKUE BEIUIUHBI U (POPMYIIBI, HEOOXOUMBIE AJIsI
e pelieHus, MPOBOJUTH Pacu€Thl U OIECHUBATH PEATbHOCTH IMOJIYYCHHOTO 3HAYCHUS
(u3UYECKOI BEINYNHBI;

pelaTh KauyeCTBEHHBIE 3a/layd: BBICTPAUBATh JIOTMUECKH HEIPOTUBOPEUUBYIO
LENOYKY pacCyXI€HUH C ONOpod Ha H3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU U
duznueckue sBICHMUS;

UCIOJIb30BaTh MpPHU PEUICHUHM YYEOHBIX 3a/ad COBPEMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, HWHTEPIPETALMU U MPEICTaBICHUS
y4e€OHOHN ¥ HayYHO-TIONYJIIPHON HHPOPMaLUHU, OJYYEHHON U3 PA3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh NMPHUHILHUIIBI JACUCTBUS MAIllMH, TPUOOPOB M TEXHUYECKHUX YCTPOICTB,
pasnuyaTh yCIOBHS MX O€30MAaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KU3HU;

IPUBOJUTH TMPHUMEPHI BKJIAaJa POCCHUCKHX M 3apyOexHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B O0BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH H
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (M3MKE B IMOBCEAHEBHOW >KU3HM IS
obecrieuenns ©Oe3omacHOCTH TIpu  oOpamieHuHu ¢ TOpudopaMH W TEXHUYECKUMH
yCTpOMCTBaMM, AJIi COXPAaHEHUS 3I0pPOBbsi U COONIOACHHUS HOPM SKOJOTHYECKOIrO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B IpyMIe C BBIIOIHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, MJIAHUPOBATh
paboTy Tpynmbl, paMOHAIBHO paclpenessTh OOS3aHHOCTH W IJIAHUPOBATh
JeSITEIbHOCTh B HECTAHJIAPTHBIX CHUTYAIMsIX, aJeKBaTHO OLEHUBAThH BKIIAJ KaXXJIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PaCCMAaTPUBAEMON MTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne Hamveroparine Komayecrso OcHOBHBIE BUBI ACSATEIBHOCTH
pa3lesioB U TeEM [IporpamMmHO€E coziepxaHue
/o qaCOB 06yqalonmxc>1
y4eOHOTro MpeMeTa
Paznen 1. ®u3uka M1 MeTOAbI HAYYHOTO MO3HAHUS
11 du3nKa 1 METOBI 2 dusuxka - HayKa O IIpUpoJE. HaquBIe I/I3yquI/Ie HAay4YHBIX (BMHHqueCKHX "
HAay4YHOT'O ITIO3HAHUA METO/IbI IO3HAHUS OKPYKAOIIETO TEOPETHYECKUX) METOJI0B ITO3HAHHUS
MHUpA. OKpPY’KarOLIEro MUpa.
Posb sKcieprMeHTa U TEOpUH B OO0cy:x1eHne rpaHul] IPUMEHUMOCTH
[TPOLIECCE TTO3HAHUS TPUPOJIBI. (bu3nYeCKUX 3aKOHOB U TEOPHIl.
OKCHEpUMEHT B (PU3HKE. PaboTa B rpymne 1o noaroToBKe
MopenupoBaHue GU3NISCKUX KOPOTKHX COOOIIICHHUI O POJIM B MECTE
SIBJICHUU U ITpoueccoB. HayuHble (u3MKK B HAyKE U B IPAKTHYECKOU
runoTe3npl. Pu3ndueckue 3aKOHbI U NICATEIBHOCTH JIFOJEH.
Teopuu. [ paHUIIbI MIPUMECHUMOCTH JleMoHCTpalys aHaJIOrOBbIX U HU(POBBIX
¢usnveckux 3axkoHOB. [IpuHIIUT N3MEPUTEIBHBIX IIPHOOPOB,
COOTBETCTBUS. KOMITBIOTEPHBIX JATYUKOB.
PoJib n MecTO (PU3HUKU B OcBoeHHE OCHOBHBIX TPUEMOB PAOOTHI C
(bopMHUpOBaHHK COBPEMEHHOIM udpoBoit TabopaTopueii Mo puznKe
Hay4YHOUW KapTHUHBI MUpPa, B
MTPAKTUYECKOMN JEATEIbHOCTH JIIOJIEN
Wroro no pazneny 2
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Pa3zngen 2. Mexanuka

2.1

Kunematuka

MexaHn4eCcKoe JBUXKEHHUE.
OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBmwxkeHnsa. Cucrema oTcuéra.
Tpaekropusi.

[lepemenieHne, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MaTEpUAIIbHOM TOUKH, UX
[TPOEKIMU HA OCU CUCTEMBbI KOOPJUHAT.
Cio)xeHue nepeMenIeHN U CII0KEHNE
CKOpPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
NPSIMOJINHEWHOE JABUKCHUE.

[" paduky 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS, ITyTH U
NEPEMEICHHS] MAaTEPUAIBbHON TOUKH
OT BPEMEHH.

CBoOOHOE MaZieHne. Y CKOpeHue
CcBOOOHOTO Na/ICHUsI.
KpuBosMHENHOE IBUKEHHUE.
J[Br>KEHHE MaTEpUAIIbHOM TOYKH 110
OKPY’KHOCTH C IIOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[lepuon 1 yactora oOpanieHusl.
[{eHTpOCTPEMHUTENIBHOE YCKOPEHHE.
TexHU4ecKue yCcTpoucTsa u

[IpoBeneHne SKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOT'O JBHXKEHUS C LETBIO
OIPEAECTICHUSI MTHOBEHHOU CKOPOCTH;
MCCIICIOBAHUE COOTHOIIEHUS MEXKITY
MyTSAMU, TPONJICHHBIMU TEJIOM 32
[MOCJICTIOBATEIBHBIC PABHBIE TPOMEKYTKHU
BPEMEHHU MPU PABHOYCKOPEHHOM
IBUKEHUM C HAYaJIbHOW CKOPOCTHIO,
[PaBHOM HYJIIO; U3yUYECHUE JIBUKCHUS
[IapUKa B BA3KOW JKUJAKOCTH; U3yUYCHUE
NBHKCHUS Tej1a, OpOIIIEHHOTO
ropu3oHTaIbHO. OOBSICHEHHE OCHOBHBIX
[PUHIUIIOB ICMCTBUS TEXHUYECKUX
YCTPOWCTB, TAKUX KaK: CITUIOMETD,
[IETTHBIC U PEMEHHBIC TIEPEIAYr
NIBMDKCHUS; U YCIIOBUIM UX O€3011aCHOTO
HCII0JIb30BaHMS B IOBCEIHEBHOM JKU3HU.
Perienue pacy€THbIX 3a/1a4 C IBHO
3aJaHHON (PU3UIECKOU MOJICIIBIO C
WCITOJIb30BaHUEM OCHOBHBIX (hOPMYIT
KHHEMATHKHU.

[TocTpoenue u ananu3 rpaguKoB
3aBUCUMOCTEH KHHEMAaTUUYCCKUX BEIIMUMH
OT BPEMEHU [IJI1 PABHOMEPHOTO
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[MPAKTUYECKOE TPUMEHEHUE:
CIIUIOMETP, IBHUKEHNE CHAPSIIOB,
LICTTHBIC U PEMEHHBIE IIEpeIaun

U paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
TIBUKCHHSL.

PacrioznaBanue GuU3NYECKUX SBICHUHN B
yUEOHBIX OMBITaX M OKPYKAIOLICH JKU3HU:
[PaBHOMEpPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE IBYKEHUE, CBOOOTHOE
MajeHNue TeJN, ABMKCHUE IO OKPYKHOCTH.
Onucanre MEXaHHYECKOTO ABMKECHUS C
MCTIOJIb30BaHUEM (PU3NYECKUX BETUIHH:
KOOpAMHATA, MTYTh, IEPEMEIICHHE,
CKOpOCTh, ycKopeHue. PaboTa B rpynmnax
NpU TUIAHUPOBAHHUH, TPOBEJCHUH U
WHTEPIIPETALUN PE3YTHTATOB OMBITOB U
aHaIM3€e TOTIOTHUTEIHHBIX HCTOYHUKOB
uH(pOpMaIUU IO TEME

2.2

JlmHamMuka

[[puHUIMNT OTHOCUTENBLHOCTH [ anuest.
[IepBbIii 3ak0H HproTOHA.
MHepuuanbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
Cylepro3uunu cuil. Bropou 3akoH
HrroToHa 1151 MaTepHraaIbHOM TOUYKH.
Tperuii 3akoH HeroToHa miist
MaTepHUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.

Cuna Tsoxectu. [lepBag kocMuueckas

CKOPOCTh.

CpaBHEHHE MacC B3aUMOJENCTBYIOIINX
Te.

3ydyeHne 3aBUCUMOCTH CHJIbI YIPYTOCTH
0T JeopMaIii; CpaBHEHUE CHII TPEHUS
MOKOSI, KAUEHUS M CKOJIbKECHHUSL.
O6bsacHenue HeBecomocTH. [IpoBenenue
DKCIIEPUMEHTA: UCCIIEA0BAHHE
3aBHCHUMOCTH CHUJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM
o0pa3iie, oT ux aedopmaiuu;
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Cuina ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buabl Tpenus (mokosl,
CKOJIb)KECHHUSI, KAUEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuuta TpeHHUsI CKOJIbKEHUS U CHIIA

TpeHus nokosi. Koaduiment tpenus.

Cuma COIMIPOTHUBJICHUA IIPHU ABUKCHHUH
TCJIa B JXUAKOCTH HUJIN I'a3c€.
HOCTYH&TGHBHOG H BpamaTciIbHOC

ABHKXCHHC a0COJIFOTHO TBépI[OFO TCJIA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaiieHus. [lnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
NOJIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

W3y4YeHHE IBHKEHUS OpycKa o
HAKJIOHHOM IIOCKOCTH;

VCCIIEIOBAHUE YCIIOBUM PABHOBECUS
TBEPAOTO TEJIA, UMEIOIIETO OCh
BpaIlCHUS.

OO0BsaAcHEHHE 0COOCHHOCTEN
PaBHOMEPHOT'O U PAaBHOYCKOPEHHOT'O
MPSMOJIMHEMHOTO ABUKECHUS,
CBOOOIHOTIO IaJICHUS T, IBUKCHUS
110 OKPYKHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3axkoHa BCEMUPHOTO
TSATOTECHHSL.

OO0bsicHEHUE OCHOBHBIX MPUHIIUIIOB
JIEHCTBUS MOIIIMITHUKOB U X
MPAKTUYECKOTO MPUMEHEHUS.
OOBsCHEHHE IBUKECHUS
HCKYCCTBEHHBIX

CITyTHUKOB.

Pemenune pacy€THbIX 3a/1a4 C SIBHO
3a1aHHON (U3UICCKON MOJICIIBIO

C MCII0JIb30BAaHHMEM OCHOBHBIX 3aKOHOB
U GOpMYyJT TUHAMHUKH.

Pacnio3naBanue Gpu3nMUecKuX SIBICHHMA
B YYEOHBIX OIBITaX U OKPYXKaOIIeH
YKU3HU: UHEPLIUSI, B3AUMOJICHCTBUE TEJL.
AHanu3 GU3NYECKUX MPOIECCOB U
SIBJIEHUI C MCIOJIb30BAaHUEM 3aKOHOB U
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Tsarotenus, I, II u III 3akonsl HeroToHa,
[TPUHLIUIT CYTIEPIIO3ULINU CUJI, TPUHIIUIT
PaBHOITPABHOCTH UHEPIUAIIBHBIX CUCTEM
OTCUETA

2.3

3aKOHBI COXpPAaHEHUS B
MEXaHHKE

Nmnynec MaTepuanbHON TOUYKH
(Tena), cucTeMbl MaTEpPUATBHBIX

[IpoBeneHne 3xcIEpUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa ¢

To4yeK. UMMyibCc CUIIBI U U3MEHEHUE | MOMOIIBIO ABYX OJJMHAKOBBIX HUTSIHBIX
UMITYJIbCa T€Ja. 3aKOH COXPAHEHUsI | MasiTHUKOB; UCCIIEIOBAHUE CBA3U
uMITysibca. PeakTuBHOE ABUKEHUE. | paOOTHI CHIIBI C K3BMEHEHHUEM

PaGoTa cuiibl. MOIITHOCTD CHUJTBI. MEXaHUYECKOI YHEPTUHU TeJla Ha
Kunernueckas sHeprus IpUMeEpE PACTKEHHS PE3UHOBOTO
MaTepualbHOU Touku. Teopema 00 | kryra.

U3MEHEHUH KUHETUYeCKOM Hepruu. | OleHkKa aOCOMIOTHBIX U

[TorenunanbHasg SHEPTHUSL.
[TorenunanbHasg SHEPTUS YIPYTO
neOpMUPOBAHHOMN NPYKUHBI.
[TorenunanbHasg SHEPTUS TEA
BOJIM3Y MOBEPXHOCTU 3EMIIH.
IloTennmairpHEBIE U
HEMOTEHIHAIbHbIE CHIIbL. CBSI3b
PpaboThI HEMOTEHIIUALHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpPaHEHHSI MEXaHUYECKON
SHEPIHUH.

Yupyrue u Heynpyrue

OTHOCHUTEHHBIX TTOTPEITHOCTEH
WU3MEpCHUN (PU3NICCKUX BEITUYHH.
Pemenne pacuéTHBIX 3a1a4 ¢ IBHO
3a7laHHOM (PU3UYECKOU MOJIEIIBIO C
WCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMys1 TMHAMHUKHU U 3aKOHOB
COXpaHEHUSI.

Pemrenvie kauecTBEHHBIX 337124 C
OTIOPO Ha U3yUYEHHBIC B pa3jielie
«MexaHuKkay 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS.

Onurcanre MEXaHUIECKOTO JBUKEHUS C
UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMITYJIbC Tela, KHHETHIECKas
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CTOJIKHOBEHHUS.
TexHuyeckue ycTporcTa u
NPAKTHYECKOE TPUMEHEHHE:
BOJIOMET, KOIIEP, MPY>KUHHBIN
MIUCTOJIET, IBUKEHNE PAKET

NIOTEHIUAJIBHAS YHEPT U,
MexaHu4ecKas paboTta, MEXaHHYeCcKas
MOIIIHOCTb. AHANIN3 PU3NIECKUX
IIPOLIECCOB U SIBJICHUM C
VICIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
MEXaHUYECKON YHEPIUH, 3aKOHA
coxpaHeHus umnyibsca. OObsicHEeHUE
OCHOBHBIX IIPUHIIUIIOB JEHCTBUA U
IIPAKTUYECKOTIO PUMEHEHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK:
BOJOMET, KOIIEP, NPYKUHHBIN
IIACTOJET.

OObsicHEHUE IBUXKEHHS PAKET C OMOPOU
Ha U3y4YEHHbIE (PU3NYECKUE BEIUYMHBI U
3aKOHBI MEXaHHUKHU.

Hcnonb30Banne npu MoAroToBKe
COOOIIIEHHH O MPUMEHEHUHN 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH JIs
IIOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETALNN U NPEICTABICHUS
uH(pOopMaIU, KPUTHUECKUN aHAIU3
nosiyqaemoit uadopmanuu Ilposenenue
KOCBEHHBIX U3MEPEHUN, UCCIECAOBAHUN
3aBUCUMOCTEHN (PU3MUYECKUX BETUYMH,
IIPOBEPKA MPEIIOKEHHBIX TUIIOTE3

Hrtoro no pazueny

18
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Paznen 3. MoJgieky/isipHasi Gu3NKa 4 TEPMOJAUHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

OCHOBHBIE MMOJOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
U UX ONBITHOE 000CHOBAHUE.
BpOyHOBCKOE IBUXKEHUE.

Jluddysus. Xapakrep IBUKCHHUS U
B3aMMOJICHCTBUS YaCTHUIl BEIIECTBA.
Mopenu CTpoeHus Ta30B, JKUIKOCTEN U
TBEPIIBIX TN U OOBSICHEHUE CBOMCTB
BEIECTBA HA OCHOBE 3THUX MOJIETIEH.
Macca u pazMepbl MOJIEKYIL.
KonuuecTBo BemectBa. [loctosHHas
ABorazapo. TemtoBoe paBHOBeCHE.
Temmneparypa u e€ usmepenue. lllkana
temneparyp Llenbcus. Mojnenb
U€aTbHOTO rasa.

OCHOBHOE ypaBHEHUE
MOJIEKYISIPHO-KMHETUYECKON TEOPUH
U7eaIbHOTO ra3a. AGCOIOTHAS
TEMIIEpaTypa Kak Mepa CpeHen
KUHETUYECKOW SHEPTUU TEIJIOBOTO
NBIDKEHUS yacTull ra3a. Ilkana
Temneparyp KenbBuHa.

[ a30BbIC 3aKOHBI. YpaBHEHUE
MenpaeneeBa-Kianeipona.

3akoH lansToHa. M30mponecchl

[IpoBeneHne SKCIEPUMEHTA!
OIPENEIICHUE MACChl BO3/1yXa B KIIACCHOM
KOMHATe Ha OCHOBE U3MEpEeHUI 00bEMa
KOMHATBI, JABJIICHUS U TEMIIEPATYPBI
BO3/1yXa B HEW; UCCIIEN0OBAaHUE
3aBUCHUMOCTH MEXIY IMapaMeTpamMmu
COCTOSIHUS Pa3peKEHHOIO Iasa.

OreHka a0COMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3NYECKHUX
BEJIMYMH.

OO0BsiCHEHUE OCHOBHBIX MPUHIIUIIOB
NEeNCTBUN TEPMOMETpa U OapoMeTpa U
YCIIOBUI UX 0€30MacHOr0 MCIOJIb30BAHMS
B IIOBCEHEBHOM KU3HU.

Pacnio3naBanue GpU3NYECKUX SIBJICHUIN B
y4E€OHBIX OMBITAX U OKPYXKAIOIIEH KU3HU:
i dy3us, OpOyHOBCKOE JBIKCHHE.
OnucaHue TEMIOBbIX ABICHUMN C
MCII0JIb30BAaHUEM (DU3UYECKUX BEITHYUH:
NTaBJICHHE ra3a, TeMIlepaTypa, CpeIHss
KUHETHUYECKAsi SHEPTUS XaOTHYECKOTO
TIBUKEHUS] MOJIEKYJI,
CpeaHEKBagpaTUYHAsI CKOPOCTh
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B UJICAJIBHOM Ta3e C NOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA.

[" padbuueckoe npeacTaBieHne
M30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuYeCcKne yCTpoucCTBa 1
MPaKTUYECKOE TPUMEHEHHE:
TepMOMETp, OapOMETp

MOJIEKYI.
AHanu3 pU3NYECKUX MpoIEeccoB U
SIBJICHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3AKOHOB, CBSI3U CPEJIHEMN
KMHETUYECKOW JHEPTUU TEITIOBOTO
NIBIKEHUST MOJICKYJI C A0COJTFOTHOM
TEMIIEPaTypOH.

Pemienue pacu€THBIX 3a/1a4 € SBHO
3aIaHHON (PU3UYECKON MOJIETBIO C
MCII0JIb30BAHUEM OCHOBHBIX MOJIOKEHUM
MKT, 3aK0HOB 1 pOpMYJT MOJEKYJISIPHOMN
(duzuKH.

PaboTa B rpynmnax npu riaHUpOBaHUU,
MPOBEJACHUU U UHTEPIIPETALINU
PE3YyJbTAaTOB OIBITOB U aHAJIU3E
TOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(OpMaIUU IO TEME

3.2

OCHOBBI

TCPMOINHAMUKU

10

TepmoanHaMuyeckasl CucTema.
BHyTpeHHss dHEprus
TEPMOJNHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUH.
KoruecTBo TEmIoThl U padoTa.
BHyTpeHH:s dHEprus 0OAHOATOMHOTO
WeaJIbHOro ra3a. Buabl
TEILIONEPEAAYM: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIydeHUE. Y JebHas

TEeIIOEMKOCTD BEIllECTBA.

[IpoBeeHNE SKCIIEPUMEHTA: U3MEPECHUE
YAEIBHON TENMIOEMKOCTH BEIIECTBA.
OrnieHkKa aOCOMIOTHBIX M OTHOCUTEJIBHBIX
MOTPEINTHOCTEN U3MEPEHUIN (PU3NUECKUX
BEJINYMH.

3yuenne mojenel mapoBoi TypOUHBI,
NIBUTaTelisl BHYTPEHHETO CTOPAHMS,
[PEaKTUBHOTO JIBUTATENS.

OOBsiCHEHNE TIPUHIIUIIOB ICHCTBHS U

yCJIOBUM 0€3011aCHOT0 UCIOJIb30BAHUS
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[Tonsarue 00 aguabaTHOM IIpoIlecce.
[lepBbIii 3aKOH TEPMOJUHAMHUKHU.
[IprMeHeHue epBoro 3aKoHa
TEPMOJMHAMUKHU K U30IPOIIECCaAM.
I' paduueckas uHTEpIIpETAIUS
paboThI raza.

BTopoii 3aKk0H TEpMOJIUHAMUKMU.
HeobpatumocTs mporieccoB B
MIPUPOJIE.

TerutoBeie mamvHbl. [IpuHIABL
JEUCTBUS TEIJIOBBIX MAIIUH.
[IpeobpazoBanus IHEPTUH B
TerIoBbIX MamuHax. Koaddument
MOJIE3HOTO JICUCTBUS TEINTIOBOM
MaIlUHBI.

[ukn KapHo u ero ko3¢ puirent
IIOJIE3HOTO JIEUCTBHUS.
DKoJIoTUYecKue MpooIeMbl
TEIUIOPHEPT € TUKH.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
JIBUTATEJIb BHYyTPEHHETO CTOPAHMS,
OBITOBOM XOJIOJIUIILHUK,
KOHJIUIIMOHED

B MTOBCETHEBHOM JKM3HU JIBUTATEIIS
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOJUIIBLHUKA, KOHUIIUOHEPA.
Onucanue CBOWCTB TeJ U TEIJIOBBIX
SIBICHUM C UCTIOJIb30BAHUEM
du3nyeCKuX BETWYHH: JaBJICHHUE ra3a,
TeMmrepaTypa, KOJIMYeCTBO TEIIOTHI,
BHYTpPEHHSISl DHEprusi, padoTa rasa.
Pemenue pacu€THbIX 3a/1a4 € IBHO
3a1aHHON (U3UYECKOU MOJICTIBIO C
VCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy MOJEKYISIpHON PU3UKH U
TEPMOJUHAMUKH.

Pemenne xaueCcTBEHHBIX 337124 C
OMOpO Ha U3yUYEHHBIE B pa3zielie
«MonexynspHas Qpu3uka u
TEPMOJUHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUSL.

Pabota B rpynnax npu aHanmse
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOpMAaIUU IO TEME
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3.3

ArperatHbie

COCTOAHHA BCIICCTBA.
da3oBkIe IMCPCXOAbI

[TapooOpa3oBaHue U KOHACHCAIIUS.

I/ICHapeHI/IC N KHUIICHHC.
AOCOJIIOTHASI U OTHOCUTEILHAS

BJIAKHOCTB BO3/1yxa. HachllmeHHBIN
nap. YienbHas TermioTa
nmapooOpa3oBaHus. 3aBUCUMOCTh
TeMIIepaTypbl KUIICHUS OT JaBJICHUSI.
TBEpaoe teno. Kpucrammuueckue u
aMmopdHbIe Teaa. AHU30TPOIUS
CBOMCTB KpUCTAIIOB. JKujakue
KkpucTaibl. COBpeMEHHbIE
Matepuaisbl. [InaBnenue u
KpUCTaJIM3anus. Y AeabHas TerioTa
raBieHus. Cyonmmmanus.
YpaBHEHUE TEIJIOBOTO OajaHca.
TexHHn4ecKue yCTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH
MOJTY4YEHUs] COBPEMEHHBIX
MaTepHuaaoB, B TOM YUCTIE

HAaHOMATCpPHUAJIOB,
1 HAHOTCXHOJOTINN1

HpOBe,ZleHI/IG 9KCIICPUMCHTA: U3MCPCHHUC

OTHOCHUTEJIbHOM BIAYKHOCTH BO3ayXa.
Ornenka aOCOIIOTHBIX ¥ OTHOCUTEIHLHBIX
MOTPENTHOCTEH N3MEPEHUH (PU3NUECKHIX
BEJIMYUH.

M3ydeHue CBOMCTB HACBIIIEHHBIX
apoB, CIIOCOOOB U3MEPCHHUS
BJIaXXHOCTH

HaOmronenue KkumneHus mnpu
MOH>KEHHOM JABJICHUH, HArPEBaHUS

1 TJIABJICHUS KPUCTAINIMYECKOTO
BEIIICCTBA.

OOBsICHEHHE IPUHIUIIOB ICHCTBUS U
YCJIOBUI 0€30IMacHOTO UCITOIb30BaHUS

B OBCEIHEBHOW KM3HU TUTPOMET)A,
[ICUXPOMETPA, KaJTOPUMETPA.

M3ydyeHne TEXHOIOTUI NOTYyYEeHUS
COBPEMEHHBIX MATEPUATIOB, B TOM YHCJIE
HAHOMATEPHUAIIOB.

Pemenne pacy€THbIX 3a/1a4 C SIBHO
3aIaHHON (PHU3UIECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM YPABHECHUS
TEIJI0BOro OajiaHca.

Penienne kaueCTBEHHBIX 3a/1a4 C ONOPOH
HA U3YYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH

U (hU3MIecKue
SIBJICHHSI T10 TEME.
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Pacrio3naBanue GU3NYECKUX SBICHUHN B
yU4EeOHBIX OIBITAX U OKPY>KAIOIIEH JKU3HHU:
nepopmanus TBEPABIX TeJl, HArpeBaHUE U
OXJIQXKJICHHE TEJl, U3MEHEHNE arperaTHbIX
COCTOSIHMI BEILIECTBA U OOBSICHEHNE UX HA
OCHOBE 3aKOHOB U (POPMYJI MOJIEKYJISIPHOM
bu3uKH.

cnonp30BaHne NHPOPMATMOHHBIX
TEXHOJIOTHH I TIOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIPETALIMH U
MpEACTABICHHS HHPOPMALIUH NTPU
[MOJATOTOBKE COOOIIEHUI O MPUMEHEHU U
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U
TEPMOJIMHAMUKYU B TEXHUKE U
TEXHOJIOTHSIX

Htoro mo pazueny 24
Pa3nea 4. DiekTpouHAMHKA
4.1 [DnekTpocTaTHKa 10

DneKTpu3alus Tel. DNEKTPUUECKUI
3apsa. JlBa BUIa SIEKTPUUYECKUX
3apsinoB. [I[pOBOAHUKH, TUAIEKTPUKH U
MOJYNPOBOJHUKHU. 3aKOH COXPAHECHHS
PIEKTPUUYECKOTO 3apsia.
B3auMmopencTBre 3aps10B. 3aKOH
Kynona. TodeuHbll 31EKTpUUECKUI
3apsii. DNEKTPUUYECKOE TOJIE.

[IpoBenieHrE SKCTIEPUMEHTA: U3MEPECHUE
PIIEKTPOEMKOCTH KOHJIEHCATOPA.

OreHka aOCOJMIOTHBIX M OTHOCHTENIBHBIX
MOTPENTHOCTeH U3MEPEHUN (PU3UUECKHUX
BCJIMUMH.

M3ydyeHne npuHIKUIOB AEUCTBUS
PIIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJEHCATOPA.

M3yyeHue NpUHIMIIOB AEUCTBUS
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Hanpsok€HHOCTD 3JIEKTPUYECKOTO
nons. [Ipunnun cynepno3nnuun
ANEKTPUYECKUX nosen. JInaumu
HAaMPSHKEHHOCTH JJIEKTPUYECKOTO
TIOJIA.

PaboTa cui1 31eKTpoCTaTUYeCKOro
nosst. [lorenuuman. PazHocts
noTeHuHuaIoB. [IpoBogHUKYN 1
JIUDJIEKTPUKU B DJIEKTPOCTATUYECKOM
nose. JIudiekTpudeckas
IIPOHULAEMOCTb. DINEKTPOEMKOCTD.
Konnencarop. DIeKTpOEMKOCTD
IJIOCKOTO KOHAEHCATOPA. DHEPTUS
3apsPKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTponcTsa u
MIPAKTUYECKOE TPUMEHEHHUE:
AIIEKTPOCKOIL, IJIEKTPOMETP,
JIIEKTPOCTAaTUYECKas 3allNTa,
3a3eMJIEHUE 3JIEKTPOIIPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN
arrapar, CTpyMHbIN IIPUHTED

U yCIIOBUM 0€3011aCHOr0 MPUMEHEHUS B
NPaKTUYECKOH KU3HU, KOMUPOBAIBHOIO
anmapara, CTpyMHOIro puHTEpa.
PaccmoTrpenue dusnuecknx OCHOBaHUI
3JIEKTPOCTATUYECKOMN 3alIUTHI U
3a3eMJICHUS AJIEKTPOIIPHUOOPOB.
Pemrenne pacu€THbIX 3a1a4 ¢ IBHO
3a1aHHOM (HU3UYECKOU MOJICTIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(GopMyJT 3IEKTPOCTATUKH.

Pemrenre kauecTBEHHBIX 337a4 C OIIOPOU
Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKHE ABJICHUS JJIEKTPOCTATUKHU.
Pacno3naBanue pu3nuecKuX SBJICHUN B
y4€OHBIX ONBITAX U OKPYXKaIoIIEen
KU3HU: DJIEKTPU3ALIMS Tel,
B3aMMOJICUCTBHE 3apsI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYJ
DIIEKTPOCTATUKH.

OnucaHne N3y4eHHBIX CBOMCTB
BEILECTBA U AJIEKTPUUECKHUX SBICHHM C
UCIOJIb30BaHUEM (PU3NYECKUX BETNUMH:
AIEKTPUUYECKUH 3apsl, HAIPSXKEHHOCTD
AIEKTPUYECKOTO MOJI,
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MOTEHIIMAJ, Pa3HOCTh MOTEHIINAJIOB,
PIIEKTPOEMKOCTb.

AHann3 GU3NYECKUX MPOILIECCOB U
SIBIICHUH C UCIIOJIb30BaHUEM (DPU3HUECKUX
3aKOHOB: 3aKOHA COXPAHEHUs
HIIEKTPUYECKOTO 3aps/a, 3akoHa Kymona.
PaboTa B rpynnax npu aHanuse
JOTIOJIHUTENBHBIX HCTOUHUKOB
MH(pOpPMaLlMU U MOATOTOBKE COOOILIECHU O
[POSIBIEHUH 3aKOHOB 3JIEKTPOCTATUKH B
OKpY>KaroIen KU3HU ¥ MPUMEHEHUH UX B
TEXHHUKE

4.2

[ locTOosTHHBIII

PIEKTPUYECKUH TOK.

TOKH B pa3inM4HbIX
cpenax

12

DJIEKTPUUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHMUS DJIEKTPUYECKOTO TOKA.
Mctounuku Toka. Cuia Toka.
[IocTOSIHHBIN TOK.

Hanpsoxenue.

3akoH OMa /U1l yyacTKa [eMu.
DJIEKTPUUECKOE CONMPOTUBJICHHUE.

'Y 1€IbHOE CONPOTUBIICHUE BEIIIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE,
CMEIIAaHHOE COCAUHEHHE
MMPOBO/IHUKOB.

PaboTa siekTpruueckoro Toka. 3akoH
Jxxoyis-Jlennia. MoiHoCTh
PIIEKTPUYECKOTO TOKA.

[IpoBeneHrEe SKCIIEPUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJ1C uCTouHMKa TOKA U €r0
BHYTPEHHETO COMPOTUBJICHUS;
HaOJTI0JICHHE DJIEKTPOJIN3a.

Ornenka a0CONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3UUECKHUX
BEJINYMH.

OObsicCHEHUE TIPUHIIUIIOB JICUCTBUS U
YCJIOBHI 0€301MacCHOTO MTPUMEHEHUS
aMIlIepMEeTpa, BOJbTMETPA, PEOCTAaTa,
MCTOYHUKOB TOKA,
DIIEKTpOHArpPEeBaTEIbHBIX U

HIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTUBIICHUE
MCTOYHUKA TOKa. 3aKoH OMa Jiist
MOJTHOM (3aMKHYTOM)
anekTpudeckout nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAS TPOBOAMMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
CONPOTHUBIIEHUSI METAIIIOB OT
TeMIIepaTyphbl.
CBepXnpoBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. Co6cTBEHHAs U
IPUMECHAs! IPOBOIUMOCTh
MOJyHIpPOBOAHUKOB. CBOMCTBA
p-n-nepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B PaCTBOpax U
pacriaBax 3J€KTPOJIUTOB.

DIIEKTPOJIUTUYECKAS TUCCOIIUALIMS.

DIIEKTPOIIH3.
DJIEKTPUYECKUM TOK B ra3ax.
CamocTosITeNnbHBIN U
HECAMOCTOSTEJBHBIN pa3psii.
Mounus. [1na3ma.
TexHuueckue ycTpoucTsa u

TEPMOMETPA CONPOTHUBIICHUS,
BAKYYMHOT'O JM0Ja, TEPMHUCTOPOB U
(bhOTOPE3UCTOPOB, MOITYITPOBOTHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenune pacu€THbIX 3a/1a4 C IBHO
3aJTaHHOMN (PU3UIECKON MOJIENBIO C
MCIMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyin Tembl «IlocTosSTHHBIN
AIEKTPUUYECKUI TOK».

Pacnio3naBanue uzndeckux siBJICHUI B
y4eOHBIX OMBITAX U OKPYXKaIOIIen
KU3HU: JIEKTpUYECKasi IPOBOAUMOCT,
TEIUIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaJIN3 HNEKTPUUYECKUX SIBJICHUU U
MPOLIECCOB B LIEMSAX MOCTOSIHHOTO TOKA C
MCIOJIb30BAaHMEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH MOCJIEI0BATEIBHOTO U
MapaAJJIETBHOTO COEIMHEHUS
IIPOBOJIHUKOB, 3aKOH Jlxxoyis-JIeHua.
Onuncanue N3y4eHHbIX CBOMCTB BEIIECTB
Y BJIEKTPUYECKUX SIBJICHUU C
WCIOJIb30BaHUEM (DU3UUECKUX BEINYNH:
AIEKTPUUYECKUH 3apsl, CUJia TOKA,
AIEKTPUUYECKOE HAPSIKEHUE,
3JIEKTPUYECKOE COMTPOTUBIICHUE,
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MPaKTUYECKOE TPUMEHEHUE!
aMIIepMETpP, BOJIBTMETP, PEOCTAT,
VMCTOYHHKH TOKa,
HIIEKTPOHArpeBaTebHbIE TPUOOPHI,
HIIEKTPOOCBETUTENbHBIE TIPUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BAaKyyMHBII MO/, TEPMUCTOPHI U
(hOTOPE3UCTOPHI,
MTOJTYTIPOBOJHUKOBBIN THO/,
raJlbBaHUKA

pazHocTh noteHuanos, /C, padota
TOKa, MOIITHOCTH TOKA.

Vcrionp3oBaHre HH()OPMAITMOHHBIX
TEXHOJIOTHH JIJIs1 TTIOMCKA,
CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIUU U
MPEICTABICHUS] HHPOPMAIIUH TTPU
[MOATOTOBKE COOOIIESHUM O TPUMEHEHUH
3aKOHOB ITOCTOSIHHOTO TOKa B TEXHUKE U
TEXHOJIOTUSX

Wtoro no pazneny 22
Pe3epBHOE Bpemsi 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

43



11 KITACC

HanmMmenosanne
Ne Konnuectso OCHOBHBIE BUJIbI JE€ATEIHLHOCTH
pa3liesioB U TeM IIporpamMmmHoOe coaepkaHue
/o JacoOB o6yqa10mnxcs1
y4eOHOro MpeMeTa
Pa3nea 1. DiekTpouHAMHKA
1.1 MaruutHOE MOJIE. 11

DJIEKTPOMAarHUTHAA
WHITYKITAS

[TocTosTHHBIE MAarHUTHI.
B3anmoaeiicTBiEe MOCTOSHHBIX
MarHuToB. MarHuTHOE II0JIE.

BekTop MarHuTHOM MHIYKIIVH.
[[pyHIMT CyNepNO3UIIUA MAaTHUTHBIX
roJjier. JIMnHMM MarHUTHOM UHAYKIWH.
KapTuHa MMHUI MarHuTHOM UHIYKIIUU
[10JI51 TOCTOSIHHBIX MarHUTOB.
MarauTHOE 10JIe MPOBOIHUKA C
TOKOM. KapTuHa TMHUN MHIYKIUU
MarHUTHOTO MOJISI JJIMHHOTO MPSIMOTO
MPOBOJIHMKA U 3aMKHYTOT'O
KOJIBIIEBOT'O ITPOBOIHUKA, KATYIIIKH C
ToKOM. OnbIT DpcTeaa.
B3auMoerncTBre NPOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U
HarnpaBJICHHE.

Cuna Jlopenua, e€ MOayJIb U
HampaBjieHHUE. J[BHKEHUE 3apsHKEHHOU
JACTHIIBI

[IpoBeaeHHE SKCTIEPUMEHTA: U3yUYECHUE
MArHUTHOTO TOJISI KATYIIKHA C TOKOM;
HCCIICIOBAHUE JICMCTBUS MOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VCCJICIOBAHUE SIBIICHUSA
PIEKTPOMArHUTHON WHTYKIIUH.

OneHka aOCOJIIOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTeH HU3MEpPEeHUN (U3HMUECKUX
BEJINYMH.

OObsicHEHUE TIPUHIIUIIOB JICUCTBUS U
YCJIOBHI 0€301MacCHOTO MPUMEHEHUS
[MOCTOSIHHBIX MarHUTOB,
PIEKTPOMArHUTOB, AIEKTPOABUTATENS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
VHIYKIIMOHHOW I1EYH.

Penienue pacy€THbIX 3a/1a4 HA
npuMeHeHue Gopmys Tembl « MarHuTHOE
MoJjie. JIEKTPOMAarHuTHASI HHAYKIUSD.
Penrenne kaueCTBEHHBIX 3a/1a4 C OIOPOH
HA U3YYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
u (u3nuecKue
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B OJTHOPOJHOM MAarHMTHOM IIOJIE.
PaboTa cwiel JIoperra.

SIBIIEHME HIIEKTPOMArHUTHOU
nHAYKOUH. [IoTOK BEKTOpa MarHUTHOM
WHIYKIAW. DJIEKTPOABMKYIIAs CUIa
WHIYKIWAH. 3aAKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe 3JIeKTpuyecKoe MoJie.
DJIEKTPOABIKYIIAS CHJIa UHAYKIINH B
MMPOBOJHUKE, IBHXKYIIIEMCS
[MOCTYNATEIbHO B OJHOPOIHOM
MarHUTHOM MOJIC.

[IpaBuio Jlenua.

NHaykTUBHOCTS. fBIICHHE
CAaMOMHIYKIIMHU. DJIEKTPOIBUKYIIAs
CHJIa CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIIKHU C
TOKOM.

DIEeKTPOMarHUTHOE TOJIE.
TexHuueckue ycTpoucTsa u
MPAaKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIC MarHHUTHI,
PJIEKTPOMArHUTHI, 3JIEKTPOIBUTATE]b,
YCKOPUTEU 3JIEMEHTAPHBIX YaCTHII,
WHYKIITMOHHAS TI€Yb

SIBJICHUSI TeMbl « MarauTHOE MoJIe.
DNEKTPOMArHUTHASI UHTYKIIHS.
OrnpeneneHue HanpaBJICHUS! BEKTOpa
VHIYKIAU MarHUTHOTO IOJI NPOBOJAHUKA
C TOKOM, cuibl AMrniepa u cuiibl JlopeHna.
PacmosnaBanue GU3NUECKUX SBICHUN B
YYEOHBIX OMBITAX U OKPYKAIOIICH KU3HU:
B3aHMMOJICHCTBUE MAarHUTOB,
PIIEKTPOMArHUTHAsI UHAYKIHS, JEHCTBUE
MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM
Y IBUOKYIIUKCS 3apsii.

AHan13 JEKTPOMArHUTHBIX SIBJICHUU C
HCII0JIb30BAaHUEM 3aKOHA
PJIEKTPOMArHUTHOW MHAYKIUU. Onucanue
M3yYEHHBIX CBOMCTB BELIECTB U
PJIEKTPOMArHUTHBIX SBJICHUM C
MCIIOJB30BaHNEM (PU3UYECKUX BEJIMUUH:
WHIYKIWASI MATHUTHOTO TOJIs, CUia
Awmriepa, cuia JIopeHiia, UHIyKTUBHOCTb
KaTYyIIKH, SHEPTHUS SJIEKTPUUECKOTO U
MarHuMTHOTO MOJICH

Hroro no pazneny

11
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Pa3ngen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4eCKUe 1
PIIEKTPOMArHUTHBIE
KOJICOAHUS

Konebarenbnas cucrema. CBOOOTHBIC
MexaHuudeckue kojebanus. I°
apMoHuueckue kosiebanus. [lepuon,
JacToTa, aMIUIUTy/a U dasza
kosnebanuil. [IpyKMHHBIA MasSTHHK.
MaremMaTU4eCKU MasATHUK.
YpaBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBparnienue sHepruu
MPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHbiii KOHTYp. CBOOOIHBIE
PIIEKTPOMArHUTHbBIE KOJIeOaHUsI B
WJIeaJTbHOM K0JIe0aTeTbHOM KOHTYpE.
AHaJIOTUS MEXKY MEXaHUUECKUMHU U
PIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU.
®dopmyna ToMmcoHa. 3aKoH
COXpPaHEHUS YIHEPTUH B UAECATHHOM
K0J1e0aTEIbHOM KOHTYDE.
[IpencraBieHue 0 3aTyXarux
KoJjieOanusaX. BeiHyX1eHHBIE
MexaHu4ecKkue Kojebanus. Pezonanc.
BbIHY>XIEeHHbBIE 2JIEKTPOMAarHUTHbBIC
kosebanus. [lepeMeHHbIN TOK.

CuHyCOUAIbHBIN IEPEMEHHBIN TOK.

MccnenoBanue napameTpoB
KOJIeOATENbHOW CUCTEMBI - IEPUO/IA,
JaCTOTHI, AMIUTUTYABI U (ha3bl KOJICOAHMI
(IpY>KUHHBIA W/WJIH MaTEMaTUUCCKUN
MasTHUK). HaOmroieHre 3aTyxaromumx
kosicOanuii. McciiemoBanue CBOMCTB
BBIHYKJICHHBIX KOJICOaHUI.

HaOmroneHue pe3oHaHca.

[IpoBenieHrE SKCTIEPUMEHTA:
MCCJICIOBAHNUE 3aBUCUMOCTH MEPUOA
MaJIbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl TPy3a;
MCCIICIOBAHUE IEPEMEHHOTO TOKA B IIEMH
13 MOCJIeA0BATEIIbHO COSAUHEHHBIX
KOHJEHCATOPA, KaTYIIKU U PE3UCTOPA.
OrneHka aOCOMIOTHBIX U OTHOCHUTENBHBIX
MOTPENTHOCTeH HU3MEpPEeHUN (U3HMUECKUX
BCJINYMH.

OOBsICHEHUE TIPUHITUAIIOB ICUCTBUS U
YCJIOBHUI 0€301MacCHOTO MTPUMEHEHUS
PIIEKTPUYECKOTO 3BOHKA, TeHepaTopa
[MEPEMEHHOTO TOKA, JIMHUA
BIIEKTponepeaay.

Penienue pacy€THbIX 3a/1a4 C IBHO
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MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JACHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.
Tpanchopmarop. [IponszBoacTso,
nepeaayda u noTpedieHue
PIEKTPUYECKON SHEPTUH.
DKOJIOTHYECKHUE PUCKU NTPU
[IPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucronb30BaHus
PIEKTPOIHEPTUU B MOBCEIHEBHOU
PKH3HU.

TexHuyeckue ycTponucTsa u
[IPAKTUYECKOE TPUMEHEHHUE:
PIEKTPUYECKUI 3BOHOK, TEHEPATOP
[IEPEMEHHOI0 TOKA, JIMHUU
DIIeKTponepeaayd

3aJIaHHON (HM3UIECKON MOJIEIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dhopMyJ1, ONKMCHIBAIOIIMX MEXAHUUECKHUE U
HIIEKTPOMATHUTHBIE KOJIEOAHUS.
Onucanve MEXaHUYEeCKUX U
AIIEKTPOMATHUTHBIX KOJICOaHUH C
MCIIOJIb30BaHUEM (DU3UYECKUX BEITUYHH:
Mepuo 1 4acTOTa KojeOaHui, aMIIUTy A
1 (ha3a KoyieOaHUM, 3aps]] U CHJIa TOKA B
TAPMOHUYECKHUX AJICKTPOMArHUTHBIX
KOJICOAHUSIX.

PenieHne kaueCTBEHHBIX 3a/1a4 C OMOPOi
Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OMKCHIBAIOIINE MEXaHUYECKUE U
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

PaboTa B rpynmnax mnpu riaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALINH
PE3YIHTATOB OIBITOB, U AHATIN3E
JTOTIOJTHUTEIHHBIX UICTOYHUKOB
nH(OpMaIUU IO TEME

2.2

MexaHndeckue u
DJICKTPOMArHUTHBIE
BOJTHBI

MexaHndecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts
PaCIpOCTPAHEHUS U JUIMHA BOJIHBI.
[Toniepeunsie u

W3yuenue oOpa3oBaHus U
pactpoCTpaHEHUs TOTIEPEYHBIX U
MPOJIOJIHbHBIX BOJIH.

Habmronenne oTpakeHust
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IPOJOIBHBIC BOJIHEI.
Nutepdepentius u nudpaxims
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pOMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKa.
DIEeKTPOMarHUTHbIE BOJIHBI.

YcnoBus U3yd4eHus
JJIEKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHTanus BeKTopoB E, B, u B
AJIIEKTPOMArHUTHOM BoJiHE. CBOMCTBa
AJEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, PEIIOMIIEHNUE,
noJisipyu3anus, IMppaxknus,
uHTepdpepenuus. CKopocTb
AJEKTPOMArHUTHBIX BOJIH.
[IIxana 3MeKTPOMarHuTHBHIX BOJIH.
IIprMenenue 37eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI paJUOCBS3H U
TeneBueHus. Paguonokanus.
DIEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroIEN Cpeibl.
TexHuueckue ycTpoucTsa u
IPAKTHYECKOE TPUMEHEHHE:
MY3bIKQJIbHbIE THCTPYMEHTBHI,
yJIbTPA3BYKOBasl TUAarHOCTUKA B
TEXHUKE U MEIULIMHE, pajap,

U TIpeJIoOMIICHUS, HHTep(EpEeHITNU U
TU(dPpaKIIi MEXaHUYECKUX BOJIH.
Habmtoienue cBsi3u TPOMKOCTH 3BYKa U
BBICOTBI TOHA C AMILUIATYIOM U 4YaCTOTOMN
KoJIeOaHUii, 3BYKOBOTO pE30HAHCA.
HccnegoBaHue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPa’KEHHUE,
MPEIOMIICHUE, TTOJISIpU3aLys,
mudpakuus, uHTephepeHITus.
N3ydeHue ycioBuil U3ydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3AMMHOM
opueHTauuu BekTopoB E, B, u B
3JICKTPOMAarHuTHOM BosiHE. M3yuenue
MIPUMEHEHMS AJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

OOBsicCHEHUE TTPUHIUIIOB JICUCTBUS U
yCJIOBH 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yIBTPa3BYKOBOW JTUATrHOCTUKH B
TEXHUKE U MEJIUIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemienue pacy€THBIX M KaUECTBEHHBIX
3a/1a4 ¢ OMOPOW HA U3yUYECHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH, OMKUCHIBAIOIINE
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paTuONIPHEMHUK, TEIICBU30D, aHTCHHA,
tenedon, CBU-neus

pacrpocTpaHEeHHE MEXaHUYECKUX U
DIICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTHH 1 TIOUCKA,
CTPYKTYPUPOBAHHUSI, HHTEPIIPETAIINH U
MpeACTaBICHUS] HHPOPMAIIUA TIPU
[MOATOTOBKE COOOIIIEHUN 00
MCIIOJb30BaHUU 3JIEKTPOMArHUTHBIX BOJIH
B TCXHHKE.

Yyactue B TUCKycCUH 00
PIICKTPOMArHUTHOM 3arps3HEHUH
OKPY’KarOIIEH CPEIbI.

Pabora B rpynnax npu mjiaHupOBaHUH,
MPOBEJICHUN W HHTEPIIPETALIIN
PE3YyJIbTAaTOB OIBITOB U aHAJIN3E
TOTOTHUTEIIBHBIX HICTOYHUKOB
MH(}OpMaIUU IO TEME

2.3

Onrtuka

10

['eomeTpuyecKkast ONTHKA.

[ [psiMONTMHEITHOE PacIIPOCTPAHEHUE
CBETa B OJHOPOAHOM cpene. JIyd cBera.
'TOYEeUYHbI HCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKECHHUS]
cera. [loctpoenune n3obpakeHuii B
I0cKoM 3epkane. [Tpenomienue
CBETa. 3aKOHBI IPEJIOMJICHUS CBETA.
AOGCOJTFOTHBIN MTOKA3aTENb

M3ydeHue siBJeHUsI MOJTHOTO BHYTPEHHETO
OTPaKEHUS, €ro MPUMEHEHUS B
CBETOBO/IE.

WN3ydyeHnne moaenen MUKpOCKOIa,
TEJIECKOIIA.

[TonydeHue ciekTpa ¢ MOMONIBIO0 PU3MBbI
1 audpakinoHHoN peméTku. 3mepenue
MMOKa3aTes MPEJOMIICHUS CTEKIIA.

npenoMiieHus. IlonHoe

HccnenoBanne CBOMCTB M300pasKeHUI
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BHYTPEHHEE OTpa)KEHUE.
[IpenenbHBIN YyToJ TOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcus cBera. CoxKHBINA COCTaB
Oemnoro ceera. LlBer.

CoOuparomiye 1 paccenuBaronme
nvH3bl. ToHkas nmuH3a. POKYyCHOE
pacCTOSIHUE U ONITHYECKast CUIa
TOHKOM nuH3bI. [locTpoeHue
M300pakeHH B COOMpPAOUINX U
paccenBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJINUCHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl mnpuMEeHNMOCTH
F€OMETPUYECKOU OIITUKH.
Bonnoas ontuka. UaTepdepenims
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HAOJIIOACHUS MAKCHUMYMOB
U MUHUMYMOB

B UHTEP(PEPEHIITMOHHOMN KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Judpakmus ceera. JludpakuoHHas
pemérka. Y clioBre HaOIIOACHUS
TJIABHBIX MAaKCUMYMOB TIPU NaJ€HUU
MOHOXpPOMAaTHUYECKOTO CBETA Ha
TU(GPaKIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEeHUE TPUHIIUIIOB IEUCTBUS U
yCJIOBHUM 0€301acHOTO MPUMEHEHUS
OYKOB, JyTibl, hOTOAIIApaTa,
MIPOEKIIMOHHOTO aIIapaTra,
MUKPOCKOIIa, TEJIECKOIA, BOJJOKOHHOU
ONTHUKU, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOUAA.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI reoOMeTPUIECKON ONTHUKH.
[TocTpoenue u onucanue U300pakeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH T€OMETPUUECKOM
OTITUKH.

Pacno3naBanue pu3nuecKux sIBICHUM B
OTIBITAX U OKPYKAIOIIEH KU3HU:
NPSIMOJIMHEWHOE PACIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPETOMIICHUE,
uHTepbepeHus, Tudpaxius u
MOJISIPU3ALIMS CBETA, TUCIIEPCHUSI CBETA.
N3yuenune ycnoBuii HaOMIOACHUS
MaKCHMYMOB 1 MUHUMYMOB B
UHTEpPEPEHIITMOHHON KapTHUHE
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[lonspusanus cBera.

TexHuyeckue ycTponcTa u
[IPaKTUYECKOE IPUMEHEHHUE: OUKH,
yna, poroanmnapar, IpOEKIMOHHBIHI
anmapar, MUKpPOCKOII, TEJIECKOTI,
BOJIOKOHHAsI OIITUKA, AU(PPaKIIMOHHAS
peleéTKa, moJIIpon

OT ABYX CHH(A3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

Y cioBue HaOI0A€HUS TI1aBHBIX
MaKCHMYMOB MpPH MaJICHUU
MOHOXPOMATHYECKOTO CBETA Ha
MUGPaKIMOHHYIO PeIETKY. AHATU3
ONTHYECKUX SBJICHUN C UCITOJIB30BAHUEM
3aKOHOB: 3aKOH ITPSIMOJIMHEMHOIO
pacnpoCTpaHEHUs CBETa, 3aKOHbI
OTpPaXKEHUS CBETA, 3aKOHBI TPEIIOMIICHUS
cBera. OnucaHue ONTHYECKUX SABJICHHUM C
MCIIOJIb30BaHUEM (DU3NYECKUX BEIUYHH:
(hOKyCHOE PacCTOSIHUE U ONTHYECKas CHIIa
TTUH3bI

MToro no pazueny
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Pa3znen 3. OCHOBBI CHIENUAJIBHON TEOPHUH OTHOCUTENBLHOCTH (gaJjiee - CTO)

3.1

OCHOBBI  CHEUAIBHOU
TEOPUU
OTHOCHUTEIBHOCTH

4

['paHuLIbl NPUMEHUMOCTHU
KJIACCUYECKOM MeXaHUKU. [locTynarsl
CIIEHUAIBHOW TEOPUU
OTHOCUTEIBHOCTH: HHBAPHAHTHOCTH
MOJYJISl CKOPOCTH CBETA B BAKyYME,
MPUHIUI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ame1JIeHHe BPEMEHHU U COKpAIlCHUE

JJIMHBI.

PenieHne kaueCTBEHHBIX 3a/1a4 C OMOPOi
Ha n3ydeHHble nocrynarel CTO.
Vcnionb3oBaHue HHHOPMAITMOHHBIX
TEXHOJIOTUH 15 TIOUCKA,
CTPYKTYpHUPOBAaHUS, UHTEPIIPETALIUN U
MpeCcTaBIICHUS HHOOPMALIMH TIPH
MMOATOTOBKE COOOIICHUH O TPaHUIax
MPUMEHUMOCTH KJIaCCUYECKOW MEXaHUKHU
u ocaoBax CTO
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DHeprus U UMIYJIbC PEIATHBUCTCKOMN
yacTULbl. CBSI3b MAcChl C JHEPTUEN U
UMITYJIbCOM PEJSITUBUCTCKON
YaCTHUI[bl. DHEPTUsl TOKOSI

HToro no pazneny

Paznen 4. KpantoBas pusuka

4.1

DIIEMEHTHI
OIITUKH

KBAHTOBOH

®otonsl. Popmyna [1manka cBs3n
PHEprun (POTOHA C €r0 YaCTOTOM.
OHeprus 1 UMIyJasc (HOTOHA.
OTKpBITHE U UCCIIEAOBAHHE
dbotorpdexra. OnbiTor A.T.
CroneroBa. 3akoHbl poTorddexra.
YpaBHeHUE DUHIITeHA TS
dboroaddexra. «KpacHas rpaHuiiay
dboroaddexra. /laBieHne crera.
Omneitel [1.H. JIeOGenena.
XUMHUYeCKOe IEUCTBHE CBETA.
TexHuyeckue ycTporncTsa u
MPaKTUYECKOE TPUMEHEHHE:
dboToanemeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBeTOUO

Hab6mronenue ¢porosddexra Ha ycTaHOBKE
C LIMHKOBOW 11acTUHOMW. MccnenoBanue
3aKOHOB BHENIHETO GoTodddexTa.
OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
NEHUCTBUS TEXHUYECKUX YCTPOMUCTB, TAKUX
Kak: oTodIeMEHT, POTOATUHK,
COJIHEUHas baTapesi, CBeTOUO/; U
YCJIOBUM UX O€30M1aCHOTO MPUMEHEHHUS B
MMPAKTUYECKON KU3HU.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aTaHHOM (PM3UICCKONU MOJICTIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dbopMys KBaHTOBOM ONTHKU. Permenue
KaueCTBEHHBIX 33J1a4 C ONIOPOM Ha
M3yUYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAHTOBOM ONTUKU. Pacrio3HaBanue
(bu3MUECKUX SBJICHUIN B Y4E€OHBIX OIbITaX:
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dboTornekrpuueckuii 3pPexT, cBeToBOE
TaBIICHHE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBIICHHIA U TIPOLIECCOB C MCIIOJIb30BaHUEM
(U3NIECKUX BETUYHH: CKOPOCTh
HIIEKTPOMArHUTHBIX BOJIH, JITMHA BOJHBI U
JaCTOTa CBETA, DHEPTHUS U UMITYJIBC
dboToHa

4.2

Ctpoenue atoma

Mopens atoma Tomcona. OnbIThI
Pe3epdopaa 1o paccesHHIo a-4acTHIL.
[I;maneTapHas MoAeb aToma.
[Toctynatsl bopa.

M3nyueHue v norjaoueHue GOToHOB
[IPY NIEPEXOJIE ATOMA C OJJHOTO YPOBHS
DHEPIUM Ha APYroil. Buapl cnekTpos.
CnexkTp ypOBHEHN DHEPTUM aTOMa
BOJIOPOJIA.

BosiHOBEIE CBOMCTBA YacTull. BonHbI
e bpoitns. KopnyckyasipHOBOJIHOBOM
Tyann3M.

CHoHTaHHOE U BBIHYKJICHHOE
U3JIyYCHUE.

TexHuyeckue ycTponucTsa u
[MPAaKTUYECKOE MPUMEHECHHUE:
CIEKTPAIbHBIN aHaNHU3 (CIEKTPOCKOMN),
11a3ep, KBAHTOBBIM KOMIIBIOTED

M3ydenune mojaenu omnbita Pesepdopna.
[IpoBeneHne 3KCIepUMEHTa 10
HaOIIOACHUIO JTMHEHYATOrO CIIEKTpA.
Ornenka a0CONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUIN (PU3NUECKHIX
BEJIMYMH.

MN3yuenune moaenu atoma: TomMcoHa,
[JIAaHETAPHOM MOJIENIA aTOMa, MOJEIHN
aroma bopa.

M3ydeHne cnekTpa ypoBHENW SHEPTUU
aToma Bojiopojia. O0bsicCHEHUE
[MPUHIUIIOB ICMCTBUS U YCIIOBUI
0€30macHOr0 MPUMEHEHHUSI CTIEKTPOCKOTIA,
Ja3epa, KBAaHTOBOTO KOMITBIOTEPA.
Penrenne kaueCTBEHHBIX 3a/1a4 C ONOPOH
HA U3YYEHHbBIEC 3aKOHBI, 3aKOHOMEPHOCTH
1 (hU3UYECKUE SIBIICHUS 10 TEME

«CTpoeHue aroMay.
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Pacno3naBanue Gpu3nyeCcKuX sIBJICHUN B
YIEOHBIX OINbITaX: BOSBHUKHOBEHHUE
JIMHEWYaTOro CIEKTPa U3JIyYEHHUs.
AHaJIM3 KBaHTOBBIX ITPOLECCOB U SIBIICHUH
C MCMOJIb30BaHMEM NOCTynaToB bopa

4.3

ATOMHOE JIpO

DKCIEPUMEHTBI, JOKa3bIBAIOIIINE
CJIO’KHOCTb CTpOeHUS siipa. OTKpBITHE
PaaOaKTUBHOCTH. OTBITHI
Pesepdopaa no onpeaeneHuto cocTaBa
PAJIMOAKTUBHOTO U3ITyUCHUS.
CsoiicTBa anb(da-, 6eTa-,
ramma-usnydenus. Bnusnaue
PaMOAKTUBHOCTH Ha JKUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas moaens spa
["eit3enOepra-lMBaHeHKo.

3apsn aapa. MaccoBoe 4ncio sapa.
H30TONBI.

Anbha-pacnia. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacnaz. ['amma-
W3ITydeHHe. 3aKOH PaJIMOAKTUBHOTO
pacnaja.

DHeprus CBS3M HYKJIOHOB B SIIpE.

S nepHbIe CUIIBI.

M3ydeHune 3KCIepuMeEHTOB,
JTOKa3bIBAIOIINX CIOKHOCTh CTPOEHUS
aTOMHOTO s1pa.

VccnenoBaHue TPEKOB YacTUI] (T10
rOTOBBIM (hoTOrpadusim).

V3yueHue SIepHbIX CHJI, SIAEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

M3ydyeHne HyKJIOHHOU MOJIENH s/1pa
['eitzenOepra-MBaneHKo.

OObsicHEHUE YyCTPOICTBA U IPUMEHEHUS
no3uMeTpa, kamepsl BuiibcoHa, siiepHoro
peakTopa, aTOMHOU OOMOBI.

PemieHune 3a1a4 ¢ Oopou Ha MOJIyYEHHbIE
3HAHMS, B T.4. O 3apsi/i€ U MAaCCOBOM YUCIIE
sapa. Pacno3naBanue gpusnyeckux
SIBJICHUI B Y4EOHBIX ONbITaxX U B
OKpPYaIOILEH XKU3HH: €CTECTBEHHAs U
VMCKYCCTBEHHAs palMOaKTUBHOCTb.
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JledhexT mMacchl sapa.

SnepHeie peakunu. [lenenne u cuHTe3
s71ep.

S nepHbii peaktop. TepMosiaepHbIii
cunTe3. [IpoOaemMbl U nepcrneKTUBBI
SICPHOM SHEPIETUKH. DKOJIOTHUECKUE
ACIIEKTHI SICPHON DHEPrEeTUKH.
OnemeHTapHbIe YacTUIbl. OTKpBITHE
MTO3UTPOHA.

MeTobl HAOJIIOIEHHS U PErUCTPallun
DIIEMEHTAPHBIX YACTUL.
OyHIaMEHTABHBIE B3aUMO/ICVCTBHS.
EArHCTBO PU3NYECKON KapTUHBI
MHpa. TeXHUYECKUE YCTPONCTBA U
[IPAKTUYECKOE IPUMEHEHHUE:
To03UMeETp, kKamepa BuiibcoHa,
sJICPHBINA PEaKTOpP, aToMHast bomba

Onucanue KBaHTOBBIX SIBJICHUN U
MMPOLIECCOB C UCMOJIb30BAHUEM
(bU3MYECKUX BEJIMUUH: TIEPUO/T
[MOJIypaciaia, SHEPrusl CBSI3U aTOMHBIX
s1ep, 1eeKT Macchl spa.

AHaJIN3 IPOLIECCOB U SIBJICHUI C
MCI0JIb30BaHUEM 3aKOHOB U IOCTYJIATOB:
3aKOH COXPAaHEHUS JIEKTPUUECKOTO
3apsa, 3aKOH COXPaHEHUS MacCOBOTO
4yuclia, nocryiarsl bopa, 3aKoH
PaJMOAKTUBHOIO pacnaja.

Yyactue B paboTe Kpyrjioro cTojia
«DyHIaMEHTAJIbHBIE B3AUMOJICUCTBUSL.
EnuncTBO pusznueckoil' KapTUHBI MUPay.
Vcnionp3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH 115 TIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU U
MpeACTaBICHUs] HHPOPMAILIUU TIPU
MOJTOTOBKE COOOIICHHI O TPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PM3HKHU B TEXHHUKE U
TEXHOJIOTUAX, SKOJIOTUUECKUX ACTIEKTax
SIIEPHOM DHEPrEeTUKU

Toro o paszueny

15
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Pa3zne S. JjieMeHTHI ACTPOHOMMHU M ACTPOPUNKHU

5.1

DneMEeHThbl ACTPOHOMHHU
U acTpoPU3UKU

DTanbl pa3BUTUSI ACTPOHOMHUH.
[[puknagHOEe U MUPOBO33PEHUECKOE
3HA4YCHUE ACTPOHOMUHU.

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIPKUE 3BE3/IbI, INIAHETHI, UX BUAUMOE
IBHOKCHHE.

ConHeyHas cucTeMa.

Connne. CojlHeUHas aKTUBHOCTb.
Hcrounuk sueprun CoJiHia u 3BE37.
3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. /luarpamma
«CHEKTPaJIbHBINA KJIACC - CBETUMOCTH.
3BE3ILI IVIaBHOM
MMOCJICOBATEIILHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTb» JJIsl 3BE3]]
rJ1IaBHOM I1OCJIE€OBATEIbHOCTH.
BHyTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHBIE TIPEJICTABICHUS O
MPOMCXOXKICHUM U ABOJOIMK CoTHIIA
1 3BE3]1. DTaIlbl )KU3HM 3BE3.
Muiteunsiii 11yTe - Hama ["amakTuka.
[Tonoxxenue u asmxkenue CoJjHIIA B
["amakTuke. TUNBI raJakTHK.
PaanoraiakTMKy 1 KBa3aphl.

UEpHbIe AbIPBI B pax TaJlaKkTUK.

[ToaroToBka cooOreHu# 00 ATanax
Pa3BUTHS ACTPOHOMUU, O IPUKIIATHOM U
MHPOBO33PEHYECKOM 3HAYECHUH
ACTPOHOMMH, O METOJIaX MOJIYYEHUS
Hay4YHbIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOW aCTPOHOMMUMU.
M3ydyeHne COBPEMEHHBIX MPEICTABICHUN
0 MPOUCXO0XKACHUU U 3BotolnK CoJHIIa U
3BE3I.

M3ydeHne TUIOB TaIaKTUK,
PaMOTAIAKTUK U KBa3apoB.

M3yueHne NBUKEHUSI HEOSCHBIX TeT,
SBOJIIOIMH 3BE311 U Beenennon,
[POLIECCOB, ITPOUCXOAAIINX B 3BE3/11aX, B
3BE3IHBIX CUCTEMAX, B
MEXTTAKTHYECKOM cpefie, MacITaOHON
cTpykTypsl Beenennoit'. O0bsicHeHME
pacimpenus BceleHHoM Ha OCHOBE
3akoHa Xab60ma. [logroroBka
00CYXJICHUIO HEPEIIEHHBIX MPoOieM
actpoHomuu. [TpoBeaenre HaOI0ACHUI
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JJI ONPEACIICHUS
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Bcenennas. Pacupenue BeeneHHOM.
3akon Xab0mna. Paz0eranue ranakTuk.
Teopus bonbiioro B3peiBa.
PennkToBOE U3IIyYEHUE.
MacmtabHasi cTpykTypa BeeneHHow.
Meraranaktuka. Hepeménnsie
poOJIEMbl ACTPOHOMHH

MOJIOKEHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOTo nonymapus U sipkue 3BE3/bI.
[IpoBenenune HAOIIOIEHUN B TEJIECKOI
JIynsbl, ianer, Muteunoro Ilytu. Yuactue
B JMCKYCCUU O HEpPEIICHHBIX MpobiiemMax
ACTPOHOMHH

HToro no paszueny

7

Paznen 6. O0o01Ia01I€e IOBTOPEHHUE

6.1 |O0o06maromiee

IIOBTOPCHUC

4

O06o0011eHne U cucTeMaTh3aIus
COJIepKaHMs pa3aeiaoB Kypca
«Mexanuka», «MosnekysipHas
(bu3MKa U TEPMOJUHAMUKAY,
«InexkTpoauHamukay, «Konedanus u
BOJIHBI»Y, « OCHOBBI CIICIIMATILHOM
TEOPUU OTHOCUTEIIHLHOCTHY,
«KBanToBas puznkay, « AMeMEHTbI
aACTPOHOMUU U aCTPOPU3UKIY.

Ponb ¢pusuku 1 acTpOHOMHH B
PKOHOMHUYECKOMN, TEXHOJOTHUYECKOM,
COIMAJIBHOM M 3THYECKO cepax
NEeATEeIbHOCTH YEJI0BEKA, POJIb U MECTO
(bU3UKY ¥ aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA, 3HAYEHUE
OIMMCATEILHOM,

YyacTue B JUCKYCCHH O POJIU (PU3HKHU U
ACTPOHOMMHU B Pa3JIMYHBIX chepax
NIeSITEILHOCTH YeJIOBEKA.

[ToaroroBka coOOILIEHNH O MECTE
(bU3UUIECKOM KapTUHBI MUpPa B PSAITY
COBPEMEHHBIX MPEJICTABICHUMN O IPUPOJIE.
BrinmonHeHne yueOHbIX 3aaHU,
JIEMOHCTPHUPYIOIIUX OCBOCHHNE OCHOBHBIX
MOHATHM, PU3HNUCCKUX BEITUYUH U
3aKoHOB Kypca pusuku 10-11 kiaccos

57



CUCTEMATU3HPYIOLLEH,
OOBSCHUTENHLHON U MPOTHOCTUYECKON
byHKIUH GU3NIECKON TEOpUHU, POJIb
busnueckoit Teopur B pOpMUPOBAHUU
MPEACTABICHUMN 0 (PU3UIECKOM
KapTUHE MUpPa, MECTO (PU3UIECKOI
KapTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEJICTABICHUI O IPUPOJIE

Htoro mo pazueny 4
Pe3epBHOE BpeMms 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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