MUHHUCTEPCTBO NPOCBEUEHUS POCCUHCKOM ®EJAEPALIUU
Munucreperso obpazosanus Pecny6ankn Thisa

Ynpasaenne obpazosanns Yean-Xoabckoro Koxyyna

MBOY "Xosy-Akcbinckas COLI"

PACCMOTPEHO COI'JIACOBAHO | : "'/—NBEP)KIIEHO
Pykosomurens MO dusuxn n - 3am. aupexropa no VBP ( ,[Inﬁemop LIKOJTBI
HHpOpMATHKH s
Fomerirs "ﬁ/‘/ 1'17 =N
Xaxrsir-oon P.M. ‘fSanam )IBJ / Jloxau-oo1 K.®.
ITporokon LIYMO Ne | IMpuka3s No 129=s in” IMpuka3s Ne 129
ot «30» asrycra 2023 r. ot «30» asrycra 2023 r-. ot «30» asrycra 2023 1.
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «@usuka»
qutst ooyuaromuxcs 10-11 kmaccos

(0a30BbI1ii YPOBEHB)

XoBy-AKkcbl, 2023



COJEP)KAHME

T LOSCHUTEITBHAT BATTTICKA «vueeuereerneseernsenessessnssnassnssnsenssnsssnssnsssnsenssnssnssenssnsssnsssssssssnsenssensens 3
COTEPHKAHNE OOYUCHHUS «.vvvveeeererreesrreeesureeeessueeeesisseesssseesesssseesssssseessssseessssseessssseesssseessnes 7

[Tnanupyemble pe3ynbTaThl OCBOCHHS MPOTPaMMbl IO (PU3KKE HA YPOBHE

CPEIHETO OOIIETO OOPABOBAHKS «veeervvveeerurrerersureeesureesssreeesssseesssssssessnsseessnssesesssssessnsseeesns 20
JIMYHOCTHBIE PEBYIIBTATBL....cceuveeeiirieesinrieessrreessreeessbeeessnaeessnneessssreeesanneeesnneessraeess 20
MeETAIPEAMETHBIE PE3YIIBTATBL «...uvveeeiurreeeireeesrreessreeeessreeessneeesssreeessssessssnneesssnseess 21
TIPEIMETHBIE PE3YIIBTATBL ..ccuuviieiiriiiiirieeiiiieesirreesireressbs e e s sbaee s s sbaeessabaeessanaeessraeeeas 24

TEMATHUECKOE TITTAHUPOBAHIE .....eeeruvrieerurreeisrreessreeesssnaeessseeessneeeessnseeessreeessseeessnsneesas 29
O (01 T PP 29
I (01 T PP TP 44



Pabouass mporpamma mo yueOHOMy mpenmery «Pusnka» (6a30BBIH YpPOBEHD)
(mpeametHas o0nacTh «ECTECTBEHHO-HAYYHBIE MPEAMETHI)) BKIOYAET MOSICHUTEIBHYIO
3aIlUCKYy, COJEpKaHue OOy4eHHUs, IIIaHUPYEMbIE PE3YJIbTaThl OCBOCHUS IPOTrPaMMBbl 110
¢duznke, TeMaTHUYECKOE MIIAHUPOBAHUE.

[losicHuTenpHas 3amucka OTpakaeT OOIIMe LEeIu W 3aJaud U3ydyeHus (pusukwy,
XapaKTEPUCTUKY IICUXOJIOTUYECKUX MPEANOCHUIOK K €ro M3y4eHUIO0 O0y4aroluuMUcs,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKkKe IOAXOAbl K OTOOpYy COAepKaHUs,
K OTIPEJICJICHHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

Copepxanue OO0y4eHHMs PpPAaCKpbhIBAa€T COJACpXKATEJIbHBIE JIMHUU, KOTOpPbIE
npearaloTcs Uis 00sI3aTENBHOTO M3YyUEHHUSl B KaKIOM KJIacce Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHwms.

[Inanupyemble pe3ysbTaThl OCBOEHHUS MpOrpamMMmbl MO (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METalmpeaMETHBbIE pPe3yNbTaThl 3a BECh MEpPHOJ OOydYeHHUS Ha ypPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TakKKe MPEeIMETHBIC TOCTIKEHHUS O00ydaromerocs
3a KaXJIbIi TOJ1 OOy4EHHUS.

HOACHUTEJBHASA 3AIIUCKA

[Iporpamma o gu3suke 6a30BOr0 YpOBHS HA yPOBHE CPETHETO 00IIer0 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPEOOBAHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBarensHOM Tporpammel, npenacrasieHHbix B ®T'OC COO, a Takxke ¢ yuérom
dbenepanbHOl pabodeil mporpaMmbl BOCIIUTAHUS M KOHIEIIUHU TIPENOIaBaHus yueOHOTOo
npeametra «Duszuka» B oOpaszoBarenbHbIX opranuzanusax Poccuiickoit ®Deneparum,
peanu3yroMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Coneprxanue nporpamMsl 1o (pu3uke HarpapieHO Ha GOPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOyuatomuxcs 10-11 kimaccoB mpu oOydeHUH uX (Qu3MkKe
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOro mnojnxona. lIporpamma
o ¢usuke coorBercTByeT TpeboBanusm ®I'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
NPEAMETHBIM W METANpPEIMETHBIM pe3yJbTaTaM OOY4YeHHUs, a TakKe YYUTHIBACT
HEOOXOJMMOCTh peaju3allui  MEXKIPEIMETHBIX CBs3e (DU3UKU C E€CTECTBEHHO-
HAayYHBIMU y4EeOHBIMHM TIpeaMeTaMd. B Hell ompenesnsioTcss OCHOBHBIC IETU M3YyUCHHUS
bu3MKM Ha YypOBHE cpefaHero oOmiero o0pa3oBaHMs, IUIAHUPYEMbIC pe3yIbTaThl
OCBOCHHUSI Kypca (DM3UKU: JMYHOCTHBIC, METANpeIMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

MJIaHUPYEMBIE pe3yiIbTaThl OCBOCHHS Kypca (DU3uMKM Ha 0a30BOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIC PE3YJIbTAThI IO TOJIaM 00yJIEeHUS;

cojziep;kanue yueOHoro npeamera «dPu3nka» o rogam 00y4eHHUs.

[Iporpamma o ¢u3uke MOKET OBITh HCIONB30BaHA YUYUTEISIMU KaK OCHOBA
JUTsL COCTaBJICHUS CBOUX paboumx mporpamm. [Ipu paspaborke paboueil mporpaMmbl



B TEMaTUYECKOM IJIAHUPOBAHUU JOJDKHBI ObITh YUTEHBI BO3MOYKHOCTH HCIIOJIb30BAHUS
ANIEKTPOHHBIX (LU(POBBIX) 0Opa30BATEIBHBIX PECYPCOB, SBISIOMUXCA Y4eOHO-
METOIMYECKUMH MaTepraiaMu (MyJIbTUMEIUINHBIE IPOTPaMMBbI, SJIEKTPOHHBIE YUEOHUKH
U 3a/layHUKH, DJICKTPOHHBbIE OWOMMOTEKH, BUPTyalbHbIE 1a00OpaTOpUU, HUIPOBBIC
IPOrpaMMbl, KOJUIEKIHMH IUPPOBBIX OOpa30BAaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUIAKTUUECKHE BO3MOXKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHA,
COoJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUU.

[IporpamMma 1o (¢u3MKE HE CKOBBIBAET TBOPYECKYIO WHUIIMATHUBY YyUUTENEH U
IIPENOCTABISAET BO3MOXKHOCTD JUIS PEAIM3ALMM Pa3IUYHBIX METOJUYECKUX ITOIXO0B
K OpraHu3anuu oOydeHuss (U3MKE NpPU YCIOBHM COXPAHEHHUs O05S3aTEIbHON YacTH
COJIEp>KaHMs Kypca.

®dusuka Kak Hayka 0 HauboJsiee OOLIMX 3aKOHAX IPUPOJIbI, BBICTYINAs B KaueCTBE
y4eOHOTrO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKJIAJ B CHUCTEMY 3HAHHM
00 okpyxatouieM wMupe. LkonbHBIH Kypc GU3HMKA —  CHCTEMOOOpa3yroIui
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEAMETOB, TOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SIBJICHUU, H3Yy4aeMbIX XHUMHEWU, Ouosorueu, ¢u3nueckou
reorpagueii U actpoHoMuei. Mcnonb30BaHWE M aKTUBHOE NPUMEHEHUE (PU3NUECKHUX
3HAaHUU OIpeNessieT XapaKTep M pa3BUTHUE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJYYEHUS HOBBIX MaTepUalIOB
C 3aJJaHHBIMM CBOMCTBaMU W JApyrux. M3yueHue (U3MKH BHOCUT OCHOBHOW BKJIAJl
B (QopMHUpOBaHHME  €CTECTBEHHO-HAy4yHOM  KapTHMHbI  Mupa  0Oydaroluxcs,
B (popMUpOBaHUE YMEHHUI IPUMEHATh HAYYHbIA METOJI MIO3HAHUS MTPHU BBINOJHEHUN UMU
y4€OHBIX UCCIEOBAHUM.

B ocHOBY kypca pu3uKH AJ1 ypOBHS CpEIHEro o01Iero o0pa3oBaHus MOJI0KEH Psijl
uJei, KOTOpbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJAEPUT MaTepuai U3 BCEX pa3leioB (DHU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOM, TAK U COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuszayuu. B cooTBeTcTBUU C HEW Marepual Kypca GU3MKU 00beIMHEH
BOKpPYr (Qusnyeckux Tteopuil. Benymumm B Kypce sBiseTcss (OpMUpPOBaHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEILIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszauus npeanosiaraeT  HMCIOJIb30BaHHUE
I'YMaHUTApHOTO MOTeHIMana (PU3NYECKO HAyKH, OCMBICIICHHE CBA3U Pa3BUTHUS (PUMKU
C pa3BUTHEM OOIIECTBAa, a TaKXe€ C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU MU
HKOJIOTHYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc (usuku mnpesamnonaraetr 3HaAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPHIIOKEHUI N3yUEHHBIX TEOPHI
Y 3aKOHOB.

Hoes sxonoeuzayuu peanu3yercst HOCPEACTBOM BBEICHHS DIIEMEHTOB COAEP/KaHNUA,
NOCBSIIEHHBIX HKOJIOTUYECKUM TMpoOieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI
C pa3BUTHEM TEXHUKU M TEXHOJOTUMU, a Takke OOCYX IAEHUS MpoOJeM palliOHAIBHOTO
IPUPOIOTIOIB30BAHUS M KOJOTHUECKOW O€30MacHOCTH.



CrepHEBBIMU 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBISOTCA  (Pu3nyeckue Teopur (POpMUpPOBAHUE TIPE/ICTABICHUN
O CTPYKTYpE TMOCTPOCHHS (PU3NYECKON TEOpuH, posid (QyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOPHA, JIsl OTIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUNA U MTPOIIECCOB).

CucteMHO-AesTeIbHOCTHBIN TOAXO0/ B Kypce (PU3MKH peanu3yeTcsi MPexJie BCEro
3a CY€T OpraHu3aluy YKCIIEPUMEHTAIILHOMN eI TeTbHOCTH oOydarormuxcs. /[t 6a3oBoro
YPOBHS Kypca (U3UKH — 3TO HCIOIB30BAaHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX padOT, KOTOPHIE B MporpaMmMme no Gu3nKe 00beTMHEHbI
B OOIIMI CITUCOK YUCHUUECKHUX MPAKTUYECKUX padoT. BeIfieneHne B yka3aHHOM MepeyHe
7abopaTopHBIX pPabOT, MPOBOAMMBIX JUII KOHTPOJISI W OICHKH, OCYIIECTBIISETCS
y4aCTHUKaMU 00pa30BaTeIbLHOTO MPOIecca UCXOAS U3 0COOEHHOCTEH MIaHUPOBAHUS U
ocHaieHus kabunera ¢usuku. [Ipu sTom obecrieunBaeTcs oBiIaieHHe 00y4arOIIMMUCS
YMEHUSMHA  TIPOBOJAWTH KOCBCHHBIC H3MEPCHHS, HCCICIOBAHHUS 3aBHCHUMOCTEH
(bu3MYEeCKUX BEIMYMH U TTOCTAHOBKY OIBITOB MO MPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yNENsSETCsS PEIICHUI0 PAcCUETHBIX M KAYECTBEHHBIX 3ajad.
[Ipu sToM 111 pacd€THBIX 3a/ay MPUOPUTETOM SIBIISIIOTCA 3aJa4dl C SIBHO 3aJIaHHOM
GU3MYECKOM  MOJENbIO, TIO3BOJIIONIME TPUMEHSATH  W3YYCHHBIC  3aKOHBI M|
3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3fena Kypca, TaKk U WHTETPUPYs 3HAHUS U3 Pa3HBIX
paznenoB. [ KaueCTBEHHBIX 3a]a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha OOBSICHEHUE
NpOTEeKaHUsT (PU3MUYECKUX SIBIICHUW M MPOIIECCOB B OKPYKAIOIICH KU3HU, TPEOYIOITUE
BBIOOpA (PU3HUECKON MOJICIH JJIS CUTYaIH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboanusimu GI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrneyeHno yueOHoro rnpoiecca 6a3oBblii YpOBEHb Kypca (PU3UKK HA YPOBHE CPETHETO
o0mero oOpa3oBaHus JOJDKEH M3y4aThCsS B YCIOBHSIX TMPEIMETHOTO KaOwHeTa (pu3uku
WIM B YCJIOBHUSX HMHTCTPUPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHere Gu3nMKu A0KHO OBITH HEOOXOIUMOE JabopaTOpHOE 00OPYIOBaHNE
JUTSL BBITTOJTHEHHS YKAa3aHHBIX B IporpamMme 1o (PU3UKE YUYCHHUYECKHX IPAKTHYCCKUX
paboT U IEMOHCTPAILIMOHHOE 000PY/I0BaHUE.

JlemMoHCTpannoHHOe 000pya0BaHe (GOPMHUPYETCS B COOTBETCTBUU C MPHUHITUTIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH U 0OECTeurMBaeT IMOCTAHOBKY TEPEUUCICHHBIX
B IporpamMme 1o (U3MUKE KITIOYEBBIX EMOHCTPAIM MJI WCCIEAOBAHMS H3ydaeMbIX
SIBJICHUHA W TIPOIIECCOB, SMITMPUUISCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHEHUM.

JlabopatopHoe o0OpymoBaHHME IS YYCHUYECKUX  MPAKTHUECKHX  pabdoT
dbopmupyeTcsi B BUAE TEMATHUYECKMX KOMIUIEKTOB U 00€CIIeUYnBAETCSA B Pacuére OJTHOTO
KOMITJIEKTa Ha JBYX OOydYaromuxcs. TeMaTHdecKre KOMILUIEKTH JIabopaTOpHOTO
000pyAOBaHMS TOJDKHBI OBITH TOCTPOSHBI HA KOMIUICKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX
U UQPPOBBIX TPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHJIC
1 pOoBBIX JabopaTOpuil.

OCHOBHBIMHM TI€TISIMA  M3ydeHHs] (u3uku B OO0IIeM O0Opa30BaHUM  SIBISIIOTCS:

dbopMHpOBaHE WHTEpPECAa W CTPEMJICHHUS OOYYAIOIIMXCS K HAYYHOMY H3YUCHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUICKTYaTbHBIX U TBOPUYECKHUX CTIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUN O HAy4YHOM METOJA€ TMO3HaHWS W (HOPMUPOBAHHE
HCCJIEI0BATENHLCKOIO OTHOILIEHUS K OKPY>KAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3Y4YEHUS OCHOB
CTpOEHUS MaTepuH U (PyHIaMEHTAIIbHBIX 3aKOHOB (DPM3UKHU;

dbopMupoBaHWEe YMEHUW OOBSCHATH SIBICHHUS C HCIOIb30BAaHUEM (HU3HUECKIX
3HAHWM ¥ HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHrE TPEACTABICHUM O ponu GU3UKKA I Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrue ATUX 1elied o0ecnedyrBaeTCsl pEHICHHEeM  CIeAyIouX — 3ajad
B IIpoliecce U3y4eHus Kypca (PU3MKU Ha YPOBHE CpeTHEro o0Iero o0pa3oBaHus:

OpUOOpETeHHEe CHUCTEMbl 3HAHUKW 00 o0umMX (UINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIIOYAS MEXAHHUKY, MOJEKYIAPHYIO (U3UKY, DJIECKTPOJAUHAMUKY,
KBaHTOBYIO (PM3UKY U AJIIEMEHTHI acCTPOPU3UKH;

dbopMHupoBaHWEe YMEHWI NPUMEHATh TEOPETHUCCKHE 3HAHUS M1 OOBSICHCHUS
bu3nYecKux SBJICHUW B MPUPOAEC U JUIl TPUHATHS TMPAKTHUYECKUX PEIICHUIM
B IIOBCEJIHEBHOM »KHU3HU;

OCBOCHHE CITIOCOOOB pEIICHHS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOUN (pu3myeckoit
MOJIEJIbIO, 3a]1a4, MOPA3yMEBAIOIINX CAMOCTOSTENIbHOE COo3aHne (PU3NIECKO MOIENH,
aJICKBaTHOM YCIIOBUSM 33J1a4H;

MOHUMaHue GU3NIECCKIX OCHOB M MPUHITUIIOB ACHCTBUS TEXHHUYECCKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIHUSHHS Ha OKPYKAIOIIYIO CPEy;

OBJIAJICHUEC METOJAaMH CaMOCTOSITCIIBHOTO TUIAHWPOBAHWUS W MPOBEACHUS
(GU3UYECKUX SKCIIEPUMEHTOB, aHaIN3a W WHTEPHpeTanud WHOOPMAITUH, ONPEACIICHUS
JIOCTOBEPHOCTH MOJYyUYEHHOTO PE3yNIbTaTa;

CO3JaHME YCIOBHM JUIsl Pa3BUTHS YMEHUHW TPOCKTHO-HUCCIEAOBATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEOHEro OOIIero
oOpazoBanus oTBoaAuTCs 136 uwacoB: B 10 kiacce — 68 yacoB (2 yaca B HEACINIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJICITIO).

[Ipenyaraemeiil B mporpaMmme 1o (pu3uke rnepedeHb 1ad0paTOPHBIX U MPAKTUIECKUX
paboT ABIAETCS PEKOMEHIOBAHHBIM, YUUTENh JIeJIaeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX
paboOT U OMBITOB C YUETOM MHIUBUIYATBHBIX 0COOCHHOCTEN 00yJaromuXCs.

JIro0ast pabovas mporpamMma J0JKHA MOJHOCTBIO BKJIIOUATh B ce€0sl coJiepKaHue
JTAHHOM MPOTPaMMBI IO (PU3UKeE.

B oTaenbHbIX citydasx Kypc (pu3nKu 6a30BOro ypoBHS MOXKET U3y4aThCs B 0OBbEME 204
yaca 3a aBa rojga oOydenust (3 14 B Hememio B 10 m 11 kmaccax). B atom ciydae
yYBEJIMYUBACTCS HE MeHee ueM 710 20 9 pe3epBHOE BpeMsi, KOTOPOE UCIIOJIL3YETCS YUUTEIeM
JUTS M3y4EHHsI BOTPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM TMpoduiaeM OOydeHHsS, U
yYBEIMYHMBACTCS yueOHas Harpy3Kka, OTBOJMMAs Ha U3YYCHHEC MEXaHUKH, MOJICKYJISIPHOM
GU3MKA W DJIEKTPOJAWMHAMHUKH, 3a CYET pacIIMpeHHs 4YHucia JabopaTOpHBIX padoT
HCCIIEIOBATEIILCKOTO XapaKTepa U YPOKOB PEIICHUS KAUECTBEHHBIX M PaCYETHBIX 3a/1a4.



COJEPKAHUE OBYYEHUA

10 KJIACC
Pazgea 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka O npupoje. Haydneie MEeTOIBI MO3HAHUSA OKPYKAIOIIET0 MHUPA.
Poub sKkcniepuMeHTa ¥ TEOPUH B IPOLIECCE TO3HAHUS NPUPObl. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue QU3MYECKUX SIBIEHUN U mpoueccoB. HaydHble runoressl.
dusnueckre 3aKOHbI U TEOPUHU. ['paHMIIBI MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponb u mecto ¢pu3uku B HopMUpPOBAaHMM COBPEMEHHON HAay4yHOH KapTHHBI MUDA,
B IIPAaKTUYECKOM JEATEIBHOCTH JIIOJEH.

Jlemoncmpayuu
AHaJIOTOBBIE U IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBLIOTEPHBIC JATUYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABuxkeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHKEHUs. CucTteMa
orcyéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaT€pPUAJIbHOW TOYKH, HMX MPOCKIMM HA OCHU CHUCTEMBbI KoopauHar. CrloKeHue
IIEPEMELIECHUM U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TMPsMOJIMHEWHOE aBWxkeHue. [paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYyTU U MEPEMELICHNUS MAaTEPUAJIbHON
TOYKH OT BPEMEHHU.

CBobOosHOE TazieHue. Y CKOpeHue CBOOOHOTO MaeHUsI.

KpuBonunennoe npuxeHue. /[BrkeHHME MAaTEpHANIBHOM TOYKHA MO OKPYKHOCTH
C HOCTOSTHHOU 10 MOZYJIKO CKOPOCTBIO. YTJIIOBask CKOPOCTb, JIMHEHHAS! CKOPOCTh. [lepuon
U yactoTta oOparnieHus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHU4ecKkne yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHUE: CIIUJIOMETP, IBUKCHUE
CHAapsJI0B, LICITHBIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mogens cHuCTEMBl OTCU€Ta, WUIIOCTpalUs KUHEMATHYECKUX XapaKTEPHUCTHK
JIBYKCHUS.

[IpeobpazoBaHue IBHKEHUM C KCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/1yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue paBwkeHHs Teja, OpPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaICHHUSI.

Hanpagnenune ckopocTy npu JBUKEHUH MO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, rabopamophule pabomol

N3ydyenne HEPaAaBHOMEPHOIO [JBHMXKEHHUS C LEJIbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOWIEHMS  MEXKAY  IYTAMH,  [POWIECHHBIMM  TEJIOM
34 ITOCJIEN0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUHN
C HAYaJIbHOM CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuyenne nBMKEHHs IIapUKa B BSI3KOW JKHJIKOCTH.

N3ydeHue ABUKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[TpuHuun otHocutenbHOCTH ["anunes. IlepBeit 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HproToHa
JUI. MaTEpUAIIbHON TOUKM. Tpernit 3aKkoH HproTOHA 11711 MaTepUaIbHbIX TOYEK.

3aKoH BCeMUPHOTO TAroteHus. Cuna tsokectu. [lepBas kocMHUYecKasi CKOPOCTb.

Cuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl TpeHusi (mMokos, CKoibkeHus, kaueHus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEeHUs U cuiia TpeHus nokod. Koagduuuent tpenns. Cuna
COIIPOTUBIICHUS IIPU IBUKCHUU TEJIA B )KUIAKOCTHU WJIU rase.

[TocTynarenbHo€ U BpauiaTeIbHOE IBMXKEHHE a0COIOTHO TBEPIOTO TEIA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. 1lnedo cuiel. YcnoBus paBHOBECUS
TBEPJOrO Tea.

TexHndeckne yCTpOMCTBa U MPAKTUYECKOE NPUMEHEHUE: TTOAIIUITHUKY, IBUKCHUE
VCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepIuu.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIIMNX TEJI.

Bropoii 3akon HproToHa.

Nsmepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Jie(OopMalvu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUMU.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAYEHUS U CKOJIbKECHHS.

VYcioBust paBHOBECHS TBEPAOIO Tela. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamopHvie pabomwi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HHUKAKOIIMX B IMPYKUHE H
PE3UHOBOM 00pa3iie, OT uX AedopMalm.

HccnenoBanue yCciaoBUM PaBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLICHUS.



Tema 3. 3axkonvl coxpanenus 6 mexanuke

NMiynbc MaTepHaIbHOM TOYKH (Tela), CUCTEMbI MaTepUaIbHBIX TOYeK. Mmmyibe
CWIbl W H3MEHEHUWE HMITyJbCa Te€la. 3aKOH COXPAHEHHs HUMIyJibca. PeakTuBHOE
JBU)KCHHE.

Pabora criibl. MOIHOCTB CUIIBI.

Kunernueckass 5sHeprusi MarepualbHOM TOUkM. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUMU.

[TorenunanbHast sHepruda. IloTeHumanbHas 3Heprus ynpyro naehopMHUPOBAHHOM
npyxuHbl. [loTeHnanpHas sHeprus Tenaa BOJU3U MOBEPXHOCTU 3EMJIH.

[ToTeHuManbHbIE U HETTOTEHIMAIbHBIE CUIIbl. CBA3b padOThl HEMOTEHIUAIBHBIX CUJI
C U3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI T€Jl. 3AKOH COXPAHEHHSI MEXaHUYECKON
DHEPIHUH.

Yipyrue u HEyIpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOMED,
IPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEHIUATBHON SHEPTUN B KHHETUYECKYIO U OOPaTHO.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuyeHune abCOMOTHO HEYNIPYTOIO yAapa ¢ TOMOILBIO IBYX OJIMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHHEM MEXaHMUYECKON HHEepruu Tena
Ha [IPUMEPE PACTIKEHNS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHas pusuka ¥ TepMOAUHAMUKA
Tema 1. OcHoBbl MOIEKYNAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETHUYECKOM TEOPUM U HUX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddysus. Xapakrep ABWKEHHS U
B3aWMOJICVCTBUS YaCTHUI BelIeCTBA. MOJEIN CTPOEHUS ra30B, JKUAKOCTEN U TBEPJIBIX TEI
1 00BACHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX MoJIesieil. Macca u pa3Mephbl MOJIEKYIL.
KommuectBo BemecTBa. [ToctositHHass ABoraipo.

TennmoBoe paBHOBecue. Temmepatrypa u €€ usmepenue. Illkama temmnepatyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM
TEOPUH UJCATHHOTO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpeIHed KMHETUIeCKON
SHEPryUU TEIUIOBOTO JBWXEHMS yactull raza. Illkama temneparyp KenbBuna. I'a3oBbie
3aKkOHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akoH [lanpToHa. HM3omponeccsl
B UJICAJIbHOM T'a3€ C IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpencrasienue
M30IPOIIECCOB: U30TEPMaA, U30X0pa, n300apa.

TexHuyeckue ycTpoiCTBa U MPaAKTUUECKOE MPUMEHEHNE: TEPMOMETP, OapOMETP.



Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BEIIECTBa, PoTOrpaduu MOJIEKYI
OPTraHUYECKUX COCAUHCHUM.

OmnbiTel 110 1UGY3UN KUIKOCTEH U ra30B.

Moaenb 6pOyHOBCKOTO JABUKCHHUS.

Mogpens onbita [lITepHa.

OnbITHI, T0KA3bIBAIOLIME CYIIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3AUMOIEHCTBHSI.

Mogenb, WTIOCTpUpPYIONIas IPUPOAY JABJICHUS ra3a Ha CTEHKU COCY/a.

OMNBITHI, WJUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UACAIBHOTO ra3a, U30IMPOIIECCHI.
Yuenuueckuii saxcnepumenm, nabopamopmvie pabomol

OmnpeneneHne Macchl BO3yXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXy TapaMeTpaMU COCTOSIHUSI pa3pesKeHHOTO Ta3a.

Tema 2. OcHoevl mepmoOuHamuKku

TepmonuHamuueckass cucremMa. BHYTpPEHHSsI DJHEPIrUsl TEPMOJIUHAMUYECKON
CUCTeMbl U crocoObl €€ m3MmeHeHus. KonmuecTtBo TemnoTsl M pabota. BHyTpeHH:
SHEPrus OJHOATOMHOIO WJEaJIbHOrO raza. Buael Tersionepenadu: TEMIONPOBOIHOCTD,
KOHBEKIMS, M3JIydeHHE. YJelbHas TEIUIOEMKOCTh BellecTBa. KoJIM4ecTBO TEIIOTHI
IIPU TEIUIONEpPEIaye.

[Tonsitue 06 aguadbatHoMm npouecce. [lepBblil 3akoH TepMouHamMuku. [Ipumenenue
NEpPBOr0 3aKOHA TEPMOJMHAMHMKM K H3omponeccaM. ['paduyeckas HHTEpHpeTarus
paboThI raza.

Btopoii 3akon Tepmonunamuku. HeoOpaTuMocTh Mpo1eccoB B IPUPO/IE.

TeroBble MamuHbl. [IpuHIMIBL 1edcTBUS TEIUIOBBIX MamuH. IIpeoOGpazoBanus
HHEPTUU B TEILIOBBIX MalnHax. KoapuimeHT none3noro 1eicTBUS TEMIOBOM MAIIUHBI.
[ukn KapHo m ero ko3 UIMEHT MOJE3HOTO JCUCTBUS. DKOJIOTHUYECKHE TPOOIECMBI
TEIJIO3HEPIETUKU.

TexHrueckre yCTporWCTBa U MPAKTUYECKOE MPUMEHEHHE: JBUTATENlb BHYTPEHHETO
cropausi, ObITOBOI XOJIOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu
N3MeHeHne BHYTpEHHEHW PHEPTrUU TeJia MPU COBEPIICHUU PabOTHI: BBUIET MPOOKU

u3 OYTBUIKM TOJ IEUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B JaTYHHON TpyOKe
NyTEM TpeHUs (BUACOIEMOHCTPAILIHS).
N3MeHeHne BHYTpEHHEH »SHepruu (TeMmiepaTypbl) Tella NpU Temonepeaaye.
OnbIT Mo annabaTHOMY PACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM OTHHUBOM).
Mopenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMs, PEaKTHBHOTO
JIBUTATEJSL.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
N3Mmepenne yaenbHOU TEIIOEMKOCTH.
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Tema 3. Acpecamnvie cocmoanus éeuwjecmea. Pazoevie nepexoovt

[TapooOpa3zoBanne u KoHJeHcanus. Mcmapenue u kumneHue. AOCOIIOTHas U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO31yXa. HacelmeHHbli mnap. VYpaenbHas TeroTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUIICHUS OT JABICHHUS.

Teépmoe Temo. Kpucrammmueckue u amopdHble Teraa. AHH3OTPONMUS CBOWCTB
kpuctamuioB. JKunkue kpuctamiel. CoBpeMeHHble MaTepuaibl. IlnaBnenune u
KpUCTayUIM3aus. Y iejbHas TerioTa miasieHus. Cyonnmanus.

YpaBHeHuE TEmI0BOro OanaHca.

TexHuyeckrue yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUM IIOJIyYE€HHSI COBPEMEHHBIX MAaTEpHUajioB, B TOM YHCIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX [1APOB.

Kunenue npy NOHMKEHHOM JIaBJICHHH.

Crioco0bl U3MepEeHUs BIaKHOCTH.

HaGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMoHCcTpanys KpUCTalIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvle pabomoi

M3mepeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Pa3zgeu 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuka

DIIeKTpr3anms Tel. DJIEKTPUUYECKUN 3apsan. [[Ba BHIa 3JIEKTPUUYECKUX 3apsioB.
[IpoBOIHUKM, AUAIEKTPUKU W MOJIYIMPOBOJHUKH. 3aKOH COXPAHEHHUS BJIEKTPUYECKOTO
3apsaa.

BzaumopeiictBue 3apsanoB. 3akoH KymoHa. ToyeyHbBId SIEKTPUYECKUN 3apsil.
OnekTpuueckoe noJie. Hanpspk€HHOCTD AekTpuyeckoro notis. [IpuHnmn cynepno3unuu
AIEKTPUYECKUX MOJIEUN. JINHUKM HANIPSIKEHHOCTHU AJIEKTPUYECKOTO MOJISL.

Pabora cumn snektpocrarnueckoro mojs. IloreHnman. Pa3HOCTH MOTEHITMATIOB.
[IpOBOIHUKM W JUAJIEKTPUKUA B JJIEKTPOCTATHYECKOM Tmojie. J(udnmekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcatop. DIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3aps>KeHHOTO KOHAEHcaTopa.

TexHuueckne yCTPOMCTBA M IIPAKTUYECKOE TMPUMEHEHHE:  DIIEKTPOCKOII,
AIEKTPOMETP,  DJIEKTPOCTaTHYECKas  3alluTa, 3a3eMJICHHE  DJIEKTPOINpruOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLMI AEHCTBUS JIEKTPOMETPA.

B3aumopenicTBre HAANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEII.

[TpOoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTpOCTaTUUECKas 3alUTa.
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JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOAAH MUIACTHH,
PACCTOSIHHS MEX1Y HUMH M TUAJIEKTPUYECKOU MMPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHAEHcaTopa.
Yuenuueckuii saxcnepumenm, nabopamopmvie pabomol

N3mepenue a1eKTpoEMKOCTH KOHEHCATOpa.

Tema 2. [locmoannwtii Inekmpuyeckuit mok. Toxu ¢ paznuyunwvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. McTouHMKH
Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 11t yyacTka 1emnu.

DJIEKTPUYECKOE  COMPOTHUBIICHUE.  YJEIbHOE  CONPOTUBICHUE  BEIIECTBA.
[TocnenoBaTenbHOE, TApAIJIETBHOE, CMEIIIAHHOE COEAMHEHUE MPOBOJHUKOB.

Paborta anexTpuyeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3EKTPUUECKOTO
TOKa.

DJIIEKTPOJIBIKYIAs CUJIa U BHYTPEHHEE CONMPOTHUBJICHUE MCTOYHHUKA TOKAa. 3aKOH
Owma 171 oTHOM (3aMKHYTOM) 3JIeKTpruyeckoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAS! TPOBOAUMOCTH TBEPABIX METAIOB. 3aBUCUMOCTh COMIPOTUBJICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI M IPUMECHAs! TPOBOUMOCTh TTOJIYTIPOBOHUKOB.
CoiicTBa p—n-niepexoaa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOpAX U paciliaBaxX AJIEKTPOJUTOB. DIEKTPOJIUTHIECCKAS
JIUCCOIUALIMS. DIEKTPOJIU3.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEbHBIN pa3psi.
Monuus. [Ina3zma.

TexHuyeckre ycTpolcTBa U MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, DJIEKTPOHATrpEBATEIbHBIE MPUOOPHI, IEKTPOOCBETUTEIIHHbBIC
npubOphl, TEPMOMETP  CONPOTHBIICHMS, BaKyyMHBIM JHOM, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOIYIPOBOTHUKOBBINA TNOJ, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS HAJIMHAPUUYECKUX MPOBOAHUKOB OT JIJIMHBI, ITOIIAIH
MONEPEYHOTO CEYCHUSI U MaTepHaa.

CwmeniaHHOE CO€IMHEHUE MPOBOTHUKOB.

[Ipssmoe  wm3MepeHue  suekTpoABMXKywen cuibl.  Koporkoe  3ambikaHue
raJibBAaHMYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMTPOTUBJICHUS.

3aBUCUMOCTH CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH IJEKTPOJUTOB.

HckpoBoii pa3psa 1 TpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD JAUOJIA.
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Vuenuueckuii sxcnepumenm, rabopamoprule pabomoi

M3yueHue cMEIaHHOro COSTUHEHUS PE3UCTOPOB.

W3MepeHne SIeKTPOJBMKYIEH CHJIBI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBIICHUS.

Hab6nronenue snextposusa.

Me:xnpeaMeTHbIe CBA3H

Nzydenne kypca ¢pusznuku 6a3oBoro ypoHs B 10 kimacce ocymiecTBiIsieTcs ¢ y4ETOM
coJiep KaTelIbHbIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpaduy U TEXHOJOTHHU.

Meowxcnpeomemnvie nousamusi, CBA3aHHBIE C H3YyYEHHEM METOJOB HAYYHOTIO
MO3HAHUSA: SIBJICHUE, HAyYHbIN (DakT, TUNoOTe3a, Pu3nyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHUE CUCTEMbl ypaBHEHWM, JMHEWHas (YyHKIUA, mapadoda,
runepOonia, ux rpa)uku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMHU: CHHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U HX
MPOEKIUU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonocus: MexaHuueckoe ABMIXKEHHE B JKUBOW mipupone, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BUIBI TEIUIONEpENadH, TEIJIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJEKYJ, MOJb
BEILIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, KUIAKOCTEH M Ta30B,
AIEKTPUUECKUE CBOWCTBA METAIIOB, 3JEKTPOJUTHYECKAs JUCCOLIMALINS, TalbBAHUKA.

l'eoecpagus: BIaXXHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JIBUXKEHHUI C HCIOJIb30BAHUEM MEXAHM3MOB, YUET
TPEHUs! B TEXHUKE, MOAIIMIHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMITYJIbca
B TEXHUKE (pakera, BOJAOMET W APYrHe€), IBUraTelb BHYTPEHHErO CTOpaHMs, MapoBas
TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOJIyUYEHHUsI COBPEMEHHBIX
MaTepuajioB, B TOM YHMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, AIEKTPOCTATUUECKAS
3alMTa, — 3a3eMJIEHHE  DJIEKTPONpUOOpPOB,  KCEPOKC,  CTPYWHBIM  TPUHTED,
AIIEKTPOHArpeBaTeNbHbIe TIPUOOPHI, JIEKTPOOCBETUTENBHBIE MPUOOPHI, T'AIbBAHUKA.

11 KJIACC
Pa3znen 4. DuekTpoauHaMuKka
Tema 3. Macnummnoe noJie. InNeKmpoMazHUMHAA UHOYKYUA

ITocTtosinHble MaruuThl. B3amMojelcTBHE ITOCTOSHHBIX MarHuToB. MarumTHoOE
noje. Bekrop marHuTHOW HMHAYKUMHU. [IpyHOMO Cynepno3WiiMi MarHUTHBIX IIOJICH.
JIvHnn MarHuTHOM MHAYKUMU. KapTrHa TMHUI MarHUTHOM MHIYKIIMH TIOJISI IOCTOSIHHBIX
Mar"HuToB.

MarauTtHoe 1mone nmpoBOAHHUKA ¢ TOKOM. KapThHa JIMHMN MHIYKUWMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOI'O TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTeaa. BzanmoaencTBrue NpoOBOJIHUKOB C TOKOM.
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Cuna AMnepa, €€ MOAyJIb U HAITPABJICHUE.

Cuina JlopeHua, €€ MOIylib M HalpaBlIeHHE. J[BUKEHUE 3apsKEHHOM YacCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cubl JlopeHna.

SIBneHME ANEKTPOMArHUTHOW MHAYKIUHU. [IO0TOK BEKTOpa MarHUTHOM WHIYKLIHH.
DNEeKTpOABMKYLIAs CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOW MHAYyKUmu Papajes.

BuxpeBoe »snekrpuueckoe mosie.  ODNEKTPOABMXKYIIAS  CWia  HMHAYKIUU
B IIPOBOJHUKE, IBUKYILEMCS ITOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  SIBJ€HME  CaMOMHAYKLUMH.  OJEKTPOJABIKYIIAs  CHJa
CaMOWHIYKIIHH.

DHeprus MAarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTpoHCTBa U IPAKTUYECKOE IPUMEHEHUE: MOCTOSHHBIE MarHUTHI,
JJIEKTPOMArHuThl,  JJEKTPOABUraTElb,  YCKOPHUTEIM  JJIEMEHTApHBIX  YacCTHLL,
WHIYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OnebIT Dpcrena.

OTKJIIOHEHHE DIIEKTPOHHOTO ITyYKa MAarHATHBIM ITOJIEM.

JInHMKM MHAYKIIMA MAarHATHOTO TOJIA.

B3anmoneiictBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cviibl JIopeHIIa Ha MOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMAarHUTHOM WHIYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTb JJIEKTPOJABWXKYIIEH CHJIbI MHAYKUUA OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO IOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii skcnepumenm, nabopamopHvie pabomwi

N3ydenne MarHuTHOTO NOJISI KATYIIKH C TOKOM.

Hccnenosanne nercTBUs IOCTOSHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIAH.

Pa3znen 5. KoteOanus 1 BOJIHbBI
Tema 1. Mexanuueckue u 31eKmMpoOMazHUMHble KONEOAHUA

Konebarenbhas cuctema. CBOOOAHBIE MEXaHUUECKUE KojieOaHus. ["apmMoHudeckue
konebanus. [lepuon, yacrora, ammnryna u (asza konebanuil. [IpyKUHHBI MasTHUK.
MartemaTtnyecknuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KosieOanuii. [IpeBparmienue
DHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit kKoHTYyp. CBOOOHBIEC SJIEKTPOMArHUTHBIE KOJIEOAHUS B UJ1€aTbHOM
KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUSI MEXKIY MEXaHMUYECKUMH U DJIEKTPOMArHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHUS OSHEPrMM B HACAIBHOM
KoJie0aTeIbHOM KOHTYpE.
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[IpeacraBienre o 3aTyXawIUX KoJeOaHUSIX. BBIHYXIIEHHbIE MEXaHHYECKHe
koseOanusi. Pezonanc. BeiHyX1eHHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHNUS.

ITepemenHbIi TOK. CHHYCOMAQIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMITUTYTHOE U I€UCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSHKEHMUS.

Tpancpopmarop. IlpousBoacTBO, mnepegaya U MOTPEOJIECHUE DIIEKTPUUECKON
DHEPruM. OKOJIOTMYECKHE PHUCKH MpPH NPOU3BOACTBE dIeKTpodHepruu. Kymerypa
VCIIOJIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckne ycTporcTBa U MPAKTUYECKOE MPUMEHEHHUE: SJIEKTPUUYECKUM 3BOHOK,
TeHEPATOP MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTPOIIepeaay.
Jlemoncmpayuu

UccnenoBanre mapaMeTpoB  KoJieOaTEIbHOM CHUCTeMbl (MPY>KUHHBIA — WITU
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojJeOaHu.

UccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

OcuumnorpaMmsl  (3aBUCUMOCTA  CUJIBI  TOKAa W HalpsDKEHUST OT BPEMEHM)
JUTS JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc 1mpu  1IOCIENOBAaTENbHOM  COCOUHEHUM  PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTH M KOHIEHCATOpa.

Mopeinb TUHUH 37EKTPOIepeaayu.
Yyenuueckuii sxcnepumenm, n1abopamopHvie pabomol

WccnenoBanrie 3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJI€OaHUI rpy3a HA HUTH OT JIJTUHBI
HUTHU U Macchl Ipy3a.

HccnenoBanye NEPEMEHHOIO TOKA B LIENH U3 MTOCJIEN0BATEIBHO COEINHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 3,1eKmMpoOMazHUNHbIE 60IHbL

Mexannueckue BOJHBI, ycioBUs pacnpoctpaHenus. llepuon. CkopocTb
pacnpocTpaHeHus U AjiMHa BoJHbIL. [lonepeunsie n npoaoasHbie BoHbL. MHTEpdepenums
U qudpakius MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS H3JIYyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus BekTopoB E, B, v B anexkrpoMarHutHOW BoJiHE. (CBoOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTpaXeHHWE, NpeJIOMJICHHe, NoJspu3aius, Audpakuus,
uHTepdepeniys. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[lkama SJEeKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI pAAMOCBA3U U TENEBUACHUA. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHHUE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3BIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE M MEIMIMHE, pazjap,
paauoNpUEMHUK, TeJIEBU30p, aHTEeHHA, TesnedoH, CBY-neys.
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Jlemoncmpayuu

O6pa3oBaHue U pacpoCTpaHEHHE TOTIEPEUYHBIX U MPOI0IHHBIX BOJIH.

Koneobmromeecs Teno kak HCTOYHUK 3BYKa.

Habmronenue orpaykeHus ¥ MpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue uatepdepeHimy u Audpakiiuu MEXaHHIECKUX BOJIH.

3BYKOBO pE30HAHC.

HaGnronenue cBsi3u rPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTMTYIOW W 9acCTOTOM
KOJIeOaHUM.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MPEJIOMIICHHUE,
nossipu3anus, AU pakius, uHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmoimHENHOE pacIpOCTPAHEHNE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. ToueUHBIN UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3akOHbl oOTpaxeHusi cBera. llocTpoeHne uU300pakeHU
B IJTOCKOM 3€pKaJIe.

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHHSI CBETAa. AOCOJIOTHBIM IOKa3aTelb
npesnomiuenus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbld  yros IOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbIii cocTaB Oenoro cseta. LIBer.

Cobuparone u pacceuBaronye JUH3bl. ToHKas nuH3a. OKYCHOE PacCTOSIHUE U
onTuyeckass cuia TOHKOW JuH3bL. IlocTpoenne wu3oOpakeHuWid B cOOMparolUX U
paccenBaromMX JUH3aX. PopMyra TOHKOW JUH3bI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBas ontuka. MuTtepdepennus cera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIIOICHUST MaKCUMyMOB M MHHUMYMOB B HMHTEP()EPEHUMOHHOM KapTHHE OT JBYX
cUH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. [JudpakurionHas pemérka. YcioBHe HaOMIOAEHUS TJIABHBIX
MaKCUMYMOB IIPH MaJICHUA MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUKH, JIyna, poToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOM, BOJOKOHHAs ONTHKA, TU(PaKIIMOHHAS
peleTKa, oJIsApons.

Jlemoncmpayuu

[IpsMONMHENHOE  pacIpOCTpPAaHEHUE, OTPAXKEHUE W  NPEIOMIIEHHE  CBETA.
OnTuyeckue npudopHI.

[TostHOE BHYTpEHHEE OTpaxeHne. Moienb CBETOBOIA.

WccnenoBanne cBOWCTB M300pakKeHHM B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmonenune narepdepeHiuu ceera.

Habmnronenue nudpakuun crera.

Habmronenue nucnepcnu cBeTa.
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[TosryueHune cekTpa ¢ MOMOILBIO TPU3MBI.
[TosyueHue criekTpa ¢ HOMOLIbIO TU(PPAKLIMOHHON PEIETKY.
Habitoienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul
W3mepenue nokasaresns IpeaoMIICHHUS CTEKIIA.
HccnenoBanue cBOMCTB M300payKEHUI B JIMH3AX.
Hab6nronenue nucrepcuu cBera.

Pa3znesn 6. OcCHOBBI cIeNUAJIbHON TEOPUU OTHOCUTEIbHOCTH

I'paaniel IPUMEHUMOCTH KJIAaCCHYECKOM MexaHuKM. llocTymarsl cnenuanbHOU
TEOPUH OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe,
MPUHIUIN OTHOCUTEIIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJICHUE BpPEMEHM W COKpAIICHUE
JUTAHBI.

DHeprusi 1 UMNYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs3b MACCHI C DHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIbI. DHEPT S MOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Inemenmovt K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBg3u 3HEpruM (POTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u ucciaenoanue ¢ortoddpdexra. Omnbitel A.I'. CroneroBa. 3aKOHBI
dbotoapdexra. YpaBHenue OuHmTerHa s (oToddpdekra. «KpacHas rpaHuiiay
dbororddexra.

JHaBnenue ceeta. OnwiTel [1.H. JleGenena.

XUMHUYECKOE JECUCTBUE CBETA.

Texnuueckue yCTpOWCTBA U TPAKTUYECKOE MPHUMEHEHHE: (HOTODIIEMEHT,
dboTonaTUMK, COMHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3((PexT Ha YyCTAaHOBKE € [IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETO GoTodddexTa.

Ceeroguon.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO —0-4acTHII.
[Inanerapuas monens aroma. [locrynarel bopa. M3nyuenue u nornomienrie GoTOHOB NpU
IEpEXO/IE aTOMa C OJJTHOTO YPOBHS SHEPrUU Ha Apyroi. Buael ciektpoB. CrieKTp ypOBHEN
HHEPIUM aToMa BOJAOPOAA.

BonnoBeie cBoiictBa uwactui. Bomubel ge bpoitnsa. KopmyckynsipHO-BOJTHOBOM
Jyaau3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPaJIbHbIA aHAIU3
(cmekTpocKoI), 1a3ep, KBAHTOBbI KOMITBIOTED.
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Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue NJIMHBI BOJHBI Ja3epa.
Hab6nronenue nuHeRvaTbix ClIeKTPOB U3TYyUYEHUS.
Jlazep.

Yyenuueckuii skcnepumenm, 1abopamopHvie pabomwi
Hab6nronenune muHeiyaToro CriekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTb CTpoeHus sAxpa. OTKpsITHE
paanoaktuBHOCTH. OmnbIThl Pe3epdopna mo ompesneneHuro coctaBa paguoOAKTUBHOTO
u3ny4yenus. CoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BrusHue pagnoakTUBHOCTH Ha
JKUBBIC OPraHU3MBI.

OtkpeiTHEe TpoTOHa W HedTpoHa. Hykionnas Mopens sapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino siapa. M3oronsl.

Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmnan. ["amma-uzinyueHue.
3aKOH PaAMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B siipe. AnepHbie cuibl. [ledekT maccsl sapa.

Anepnsbie peakuuu. Jlenenue u CUHTE3 SAED.

SAnepubiit peaktop. TepmosinepHblil cunTe3. [IpoOiieMbl U EPCHIEKTUBBI SIIEPHOM
DHEPreTUKHU. DKOJIOTMYECKUE ACIIEKTHI SIIEPHON YHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metoapl  HaONIONEHUS M PETUCTPALMM  DJIEMEHTapHbIX  YacTHULl.

@yH/ITaMEHTAJIbHBIE B3aMMOJICUCTBUS. EOWHCTBO (hU3MYECKOM KapTHUHBI MHpA.

TexHuuecKkrue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: J03UMETp, Kamepa
Buiibcona, siaepHbiil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOMIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamoprule pabomol

HccnenoBanue TpeKkoB YacTHll (10 rOTOBBIM (hoTorpadusm).

Pa3znen 8. JiieMeHTbI aCTPOHOMMH U ACTPOPU3NKH

DTarnbl pa3BUTUS acTpoHOMUHM. [IpuKkiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bup 38€31H0T0 HeOa. Co3Be3nus, sipKkue 3BE3/Ibl, TIJIAHEThI, UX BUJIUMOE JIBHKCHHUE.

ConHeuHas cucTema.

Counnne. ConHeyHas akTUBHOCTh. MIicTouHuk sHeprun CoJiHIa 1 3BE31. 3BE3/BI, UX
OCHOBHBIE€ XapaKTEPUCTUKHU. J[narpaMma «CreKTpalIbHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM ITOCJIEJOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJIS 3BE3]T TJIaBHOMN
nocjeaoBaTeabHOCTH. BHyTpeHHee cTpoenue 3BE37. CoOBpEeMEHHbIE MPEACTABICHUS
O MPOUCXOXKJICHUHU U 3BOtoLMHU COJIHITA U 3BE3. DTambl )KU3HU 3BE3.

Mueunslii [yTe — Hamia [Nanaktuka. [Tonoxenue u aeuxxenue Connua B ['amakTuke.
Tunel ranakTuk. PaguoranakTuku v KkBasapsl. UEpHbIE AbIPBI B siApaxX rajJaKTUK.
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Bcenennas. Pacumpenne Bcenennoit. 3akon Xa0O06na. Pasz0eranue rajiakTuk.
Teopus bosbioro B3peiBa. PEIMKTOBOE U3TyUEHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.
Vuenuuecxue nabnooenus

Habnrogenusi HEBOOPYKEHHBIM TJIA30M C  HWCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH JIJIS1 ONIpeieNIeHUs TOJI0KEeHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOro MOJIyIIapHUs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHsl, manet, Maeunoro I1ytu.

O6o001maronee NOBTOpPeHNE

Ponp pusukm u acTpOHOMUY B IKOHOMHYECKOU, TEXHOJIOTUIECKOM, COITUATBHONU 1
ATUYECKON cdepax NeaTebHOCTH 4YesIOBEKa, poJib U MeCTO (U3UKA U aCTPOHOMHH
B COBPEMEHHON HAy4YHOM KapTUHE MHpa, poib (U3HUECKON Teopuu B (HOPMUPOBAHHUU
NPEACTABICHUNA O (PU3NYECKOM KapTUHE MHpA, MECTO (PU3MYECKON KApTUHBI MUpa
B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJE.

MesknpeaMeTHbIE CBA3H

N3yuenne kypca ¢puzuku 6a30Boro ypoBHs B 11 kimacce ocymecTBIsSeTCS ¢ YIETOM
COJIEpKaTENIbHBIX MEXIPEAMETHBIX CBSI3€M ¢ KypcaMH MaTeMaTUKHU, OMOJIOTHH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nowsmus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJIEHWE, HAYYHbIN (pakT, rumnoresa, ¢pusnyeckas BeIMUUHA, 3aKOH, TEOpUs,
HaOJII0/IEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHUe CUCTEMBl yYpaBHEHUM, TPUTOHOMETpUUYECKHE (YHKIIUH:
CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPhl M HMX IPOCKIMU HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB, IPOU3BOIHBIC
AIIEMEHTapPHBIX (YHKIUH, MPU3HAKK MTOA0OUS TPEYTOJbHUKOB, OINPESICHUE TUIOIIAIH
IJI0CKUX (puryp u o0bEMa Te.

buonocus: rnexrpudeckue sIBJICHUS B )XKUBOUM MPUPOE, KOJeOaTeIbHbIC TBHKCHUS
B JKMBOW MPHUPOJIC, ONTHUUYECKHE SIBIICHUS B >KUBOW MPUPOJE, NCHUCTBUE pagualviu
HA )KMBBIC OPTAHU3MBI.

Xumus: CTpOCHHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAS] CTPYKTypa TBEPABIX TE,
MEXaHHU3MbI 00pa30BaHUs KPUCTAINIMUCCKON PEIIETKH, CIIEKTPaJIbHBINA aHAIIN3.

l'eoepaghus: mMarHUTHBIE TIOJFOCA 3€MIIM, 3aJI€KU MArHUTHBIX pyad, (HOTOChEMKaA
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3E€MIIETPSCCHUH.

Texnonocusa: NWHWUW  DJEKTpoOIlepenay, TEHEepaTop  IEPEMEHHOrO  TOKa,
AJIEKTPOIBUTATENb, UHIYKIIMOHHAS ME€Yb, paaap, paAuONPUEMHUK, TEJICBU30p, aHTCHHA,
teneon, CBY-meub, NpPOEKIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA, COJIHCUHAS
Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeOHOrO Tmpeamera «®DuU3nMKa» Ha YpPOBHE CpPEIHETO OOIIETo
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHEYUTh JOCTH)KCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro mnpeamera «PU3MKa» JIOJKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTH  OOYYAIOIIHUXCS  PYKOBOJICTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3MLIMENH JMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpHEHTAaIM, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHUI, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LEHHOCTSIM POCCUICKOT0 OOIIECTBa, PACUIMPEHUE >KU3HEHHOI'O ONbITa M OIbITa
JEATEIbHOCTH B IIPOLECCE pealu3aluyd OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE€ B YACTH:

1) rpa;kIaHCKOr0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN IMO3HUIIMU O0YUYaOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

MIPUHATHE TpaJUIIHOHHBIX 00IIEYETIOBEYECKUX T'YMaHUCTHYECKHUX 51
JEMOKPATHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATCILHOCTh B HHTEPECAX TIpakIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbHON OpTraHU3aIlNH;

YMEHHUE B3aUMOJCHCTBOBATh C CONMATBLHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIIUSAMH 1 HA3HAUYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOW M BOJIOHTEPCKOM JCATCIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIMTAHUSA:
c(hOpMHUPOBAHHOCTh POCCUMUCKON TPaKIAHCKOM UACHTUYHOCTH, IaTPUOTU3MA;
LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUAM
POCCUMCKUX YUEHBIX B 0071aCTH PU3UKHU U TEXHUKE;

3) 1yXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHHUSI,

CIIOCOOHOCTh OIICHHWBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM YHCJIE B
JESTEIIBHOCTA YYEHOTO;

OCO3HaHHE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO Oy MYIIIETO;

4) 5cTeTHYeCKOro BOCIIMTAHUSA
ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi SCTETUKY HAYYHOTO TBOPYECTBA,
npucyuero (GU3nYecKoil HayKe;
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5) TPy/10BOT0 BOCIIMTAHMS

UHTEpEC K pa3inyHbIM cdepam npodhecCHOHATBHONU JeATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OymyIen
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HECHHBIC TUIaHbI,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BaHUIO B 001aCTH (HPHU3HKHU
Ha NPOTSKEHUU BCEU KU3HH;

6) 3K0/I0rH4eCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH FKOJIOTMUYECKOM KYJIbTYphl, 0CO3HAHHE TJI00AIbHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYUIECTBJIEHUE JICCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA;

Pacmmpenue onbiTa JEATEIBHOCTH 3KOJIOTMYECKOW HAIPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pU3MKe;

7) 1EHHOCTH HAYYHOI0 MO3HAHUSL:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKU;

OCO3HAHHUE LIEHHOCTU HAYYHOW JEeATEIbHOCTHU, TOTOBHOCTH B MPOILIECCE U3YUECHUS
GU3MKH  OCYIIECTBISATH  MPOEKTHYID M HCCJIENOBATEIbCKYIO  JEATEIbHOCTb
VHIUBUyAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIEC Y4eOHbIE NeiiCTBHUS
ba3oBble JJoruueckune 1eicTBUA:

CaMOCTOSITENILHO (DOPMYJIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

OIPEJICIIATh LEN AEATEIbHOCTH, 3a/1aBaTh MAPaMETPbl U KPUTEPUHU UX IOCTUKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUMSI B paCCMATPUBAEMBIX (PU3MUECKUX
SIBIICHUSX

pa3pabarpiBaTh IUIAH pENIEHUS MPOOJeMbl C YYETOM aHaju3a HMMEIOIIUXCS
MaTepUATIbHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCIICICTBUH JIESTEIIbHOCTH;

KOOPJAWMHUPOBATh U BBIMOJHATH PadOTy B YCIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIJICHUE IIPH PEIICHUH >KU3HECHHBIX ITPOOJICM.

ba3oBble nuccienoBare/bCKue 1eMCTBUA:

BJA/J€Th HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSAMU M METOJaMH
buznueckoil HayKu;

BJIA/IeTh HaBBIKAMU YYEOHO-HCCIIEOBATEIBCKOW M TMPOCKTHON [EATEIbHOCTH
B 00slacTu (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOUCKY
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METOJIOB PEIICHHUs 3a/a4 (PU3UUECKOTO COJIEpPKaHusl, IPUMEHEHUIO PA3IMYHBIX METOOB
NO3HAHMS;

BJIAJETh BUJAMU JEATEIbHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALINN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YYEOHBIX CUTYyalUsX,
B TOM YHCJIE TIPU CO3AaHUH YUE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTyaJlM3UpPOBaTh 3a/1a4y, BbIIBUTATh
TUINOTE3y €€ pelICHUs, HAXOAUTh apryMEHTHI IS I0KA3aTEIbCTBA CBOMX YTBEPKIACHUM,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PELLICHNUS;

aHAJIM3UPOBATh MOJIYYEHHBIC B XOJ€ PELIEHUS 3aJaud Pe3yJbTaThbl, KPUTUUECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M  (GOpMyJIHpPOBaTh COOCTBEHHBIE 3aJaddl B  00pa30oBaTENIbHOM
JESITEIBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (PU3UKY;

JaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPHUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCHTh 3HAaHUd 1O (QU3MKE B  NPAKTUYECKYI0  00JacThb
KU3ZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSI U3 PAa3HBIX IPEJAMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE WJIEU, IIPEIJIaraTh OPUTMHAJIBHBIE TOAXO0AbI U PELICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIUE aAJIbTEPHATUBHBIEC PEILICHUSI.

Pab6ora ¢ unopmanueii:

BJIQJICTh HAaBBIKAMHU TMOJYy4YeHUs HUHPOpMauUd (PU3HUECKOTO  COJEpPKaHUS
U3 HWCTOYHHUKOB pa3HBIX THUIIOB, CAaMOCTOSATEIHLHO OCYIIECTBISTh TOUCK, aHalu3,
CUCTEMATH3AlMI0 W WHTEPHpPETANNI0 WHPOPMAIMKA PA3UYHBIX BUAOB HU (HOpM
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH WH(OPMAITUH;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHMA
B PCIICHUWM KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥  OpPraHU3AIlMOHHBIX 3ajad
Cc coOmojeHueM TpeOOBaHWM OSPrOHOMHKHU, TEXHUKU OE€30MAaCHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPABOBBIX W JATUYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e301acHOCTH;

CO37aBaTh TEKCTHI (PU3MYECKOTO COJACPKAHUS B Pa3IMYHBIX (hopMaTax ¢ ydéTom
Ha3HAuYeHUS WH(POPMAlUM W IIEJIEBOM ayAUTOPUHU, BHIOMpAs ONTUMAIIbHYIO (QopMy
MPE/ICTABIICHUS U BU3yaJIU3aIliu.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE HEMCTBUA: OCYIICCTBIATH
oOuIeHe Ha ypokax (PU3HKH U BO BHE-YPOUHOU JESTEIbHOCTH; PACIIO3HABATh
MPEINOCHUIKH KOH(PJIMKTHBIX CUTYallui U cMsIr4aTh KOH(DIUKTHI,

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX

CPEACTB;

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYaIbHOU pabOThI;
BBIOMpATH TEMATUKY U METOZbI COBMECTHBIX JEHCTBUH C yYETOM OOILIMX UHTEPECOB,
Y BO3MOKHOCTEMN Ka)K0T0 WICHA KOJIJIEKTUBA;
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MPUHUMATh LIEJIM COBMECTHOM JIESITEIbHOCTH, OPTaHW30BbIBATh U KOOPJIMHUPOBATH
JIEUCTBUA IO €€ JOCTUXKEHUIO: COCTABIISITh TUIAH AEUCTBUM, PACIIPEAEIATH POJIM C YUETOM
MHEHUI yYaCTHUKOB, OOCYKJaTh PE3YJIbTaThl COBMECTHOM PadOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJaJa W KaKJIOTO YYAaCTHMKAa KOMaHJIbl B OOIIMIA
PE3YNIBTAT 0 Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajgaraTb HOBBIE MPOEKThI, OICHHWBaTh MJAEW C IO3UMIHUM HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATH MO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUsX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHUBHBIM.

PerynsiTuBHBIE yHHBepCaJbHbIE Y4eOHbIE JAeilCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYILIECTBIISATh T03HABATENBHYIO 1€ATEIBHOCTD B 00JaCTH (PU3UKU
U aCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE
3a/1a4i;

CaMOCTOATENIBHO COCTaBIIATh IIJIAH PEIICHHs PAacYETHBIX M KAYECTBEHHBIX 3a/ad,
IUIaH  BBIMOJHEHUS MPAaKTUYECKOW padoThl € Yy4Y4E€TOM HMEIOIIUXCA PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsM;

pacimpsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MTPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh Ha c€0sl OTBETCTBEHHOCTD
3a PELIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAULHMHU B 00JaCTH (DU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIaIETh HABBIKAMU MTO3HABATEIbHON PE(PIIEKCUU KaK OCO3HAHMS COBEPLIAEMBIX
JEWCTBUI Y MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHHUI;

UCIIOJIb30BaTh NPUEMBI pedIeKCHH JUIsl OLIEHKU CUTYallMH, BbIOOpa BEPHOIO
pelIeHus;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX CHUXKECHHIO;

IIPUHUMATh MOTUBBI U apTyYMEHTBI APYTUX MPU AHAINU3E PE3YNIBTATOB JESTEILHOCTH;

MPUHUMATD ce0sl, MTOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX P aHAJIM3€ PE3YNbTaTOB JAESTEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO JAPYTHUX HA OLIUOKHU.

B mpouecce mDOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHS IPOTrPaMMBI
no Qusuke I8 YpPOBHSA CpeaHEero o0miero oOpa3oBaHHUS Y  OOydYaroIMXcs
COBEPILIEHCTBYETCS SMOIMOHAIbHBIMUHTEIIEKT, IpeaIoIararomun
c(hOpMHPOBAHHOCTH:
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CaMOCO3HaHMS, BKIIOYAOIIEr0 CIIOCOOHOCTh IIOHMMATh CBOE AMOILMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHHUS Pa3BUTHUS COOCTBEHHON dMOIMOHAIBHON cephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHME MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEICHUE, CIOCOOHOCTh aalTUPOBATHCA K SMOLIMOHATBHBIM
WU3MEHEHUSIM U TIPOSIBISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIMH, BKJIOYAIOMIECH CTPEMJICHHME K JOCTHKEHHUIO LEIH MU
ycnexy, ONTUMH3M, WHHUIIMATUBHOCTh, YMEHHE JIEMCTBOBAaThb, HCXOJAS M3 CBOUX
BO3MOKHOCTEH;

SMMAaTHH, BKIIIOYAIOIMIEH CIIOCOOHOCTh IOHHMAaTh SMOIIMOHAJIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €O MPHU OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMUIO;

COIIMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATH OTHOIICHUS
C IPYTUMHU JTIOJIbMH, 3a00TUTHCS, IPOSIBIISATh UHTEPEC U pa3peliaTh KOH(PIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obyuyenuss B 10 kiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMEpaX poiab M MecTo (U3MKu B (PopMHUPOBAHUHN
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B PAKTUYECKON JIEATEIIbHOCTH JIFOCH;

VUYUTBIBATh  TPAHUIBI HPUMEHEHUS  HU3YUYEHHBIX  (U3WYECKUX  MOJEINCH:
MaTepuajibHas TOYKa, WHEpUUANIbHAs cucTeMa OTcuéra, abCOJIOTHO TBEPAOE TEJIO,
UJICUTbHBIN Ta3, MOJECIA CTPOECHUS Ta30B, >XUIKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3apsi]l IPU pelieHn: PU3NUECKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUM CTPOCHMUSI BEIIECTBA H
ANEKTPOAMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJMHENHOE BHXKECHUE,
CBOOO/IHOE TAJICHUE TeJ, IBWKEHHUE 10 OKPY>KHOCTH, HWHEPIUs, B3aUMOJCHCTBUE
ten, auddy3us, OpPOyHOBCKOE ABMIKEHHE, CTPOSHHE MKHUIKOCTEH M TBEPABIX TeI,
U3MEHEHHEe O00bhEMa Tesl TpU HarpeBaHuUU (OXJIAXKIEHUHU), TEIUIOBOE pPaBHOBECHE,
WCIIapEHNEe, KOHJICHCAllUs, TUIaBJICHUE, KPUCTAILIN3AaUs, KUIIEHUE, BIAKHOCTh BO3/1yXa,
MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBA3b MEXKIY
napaMeTpaMH COCTOSIHHS Ta3a B M30Mpolleccax, JIEKTPU3ALMS Tell, B3aUMOICHCTBUE
3apsI0B;

OMHCHIBATh MEXAHWYECKOE JBI)KCHHE, WCIOIb3Ysd (PU3MUYECKUE BEITUYUHBL:
KOOpAWHATA, MyTh, MEpPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, Cuja, UMIYJIbC
Tela, KWHETWYECKas »OHEPrus, TMOTCHIUANbHAS DSHEPrusi, MexXaHuueckas paboTa,
MEXaHUYeCKasi MOITHOCTh; MPU OMHCAHUHU MPABUIBLHO TPAKTOBATh (PM3UUYECKHI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHHsS] W EIUHUIBI, HaXOJIUTh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMH BEITMUNHAMU;
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OINKCHIBATh U3yYEHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHMS, UCIIOJIb3YS
duznueckue BEIMYUHBL: JaBJICHUE Ta3a, TEMIEPATypa, CPEAHsSI KHHETUUECKask YHEPTHs
XAa0TUYECKOIO0  JBMIKEHUS MOJIEKYJ, CpPEOHEKBAJpaTU4HAs CKOPOCTh  MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHEpPrusi, padora rasza, Kod(Q(UIHEHT MOJE3HOro
JICHCTBUS TEIUIOBOTO JIBUTATEJNs; MPHU OMHMCAHWU MPABWIBHO TPAaKTOBaTh (DU3HUECKUN
CMBICT MCIOJB3YEMBIX BEJIWYMH, UX OOO3HAUYEHHUS M EAUHHIIBI, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTHUMH BEIMYHHAM;

ONUCHIBATh HM3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BEILECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), HUCHOJB3YS (PU3UUYECKUE BEJIUUMHBL: 3JIEKTPUUYECKUN 3apsf,
AIIEKTPUYECKOE I0JIe, HANPsKEHHOCTh IIOJS, MOTEHLHUAT, Pa3HOCTh IOTEHIMAJIOB;
IIPYU ONUMCAHUM NPABUIBHO TPAKTOBATh (PU3NUECKHUIM CMBICI UCIIOJIb3YEMBIX BEJIMUYMH, UX
0003HAUYEHUS U €IMHHULIbI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMUMHY C IPYTUMH BEIUYUHAMY;

aHAJIU3UPOBATh (PU3UYECKHE MTPOLIECCHI U SBJICHHUS, UCTIONb3YS (PU3HUECKUE 3aKOHBI
W TPUHIUIIBL. 3aKOH BCEMHUpPHOro TtsroreHus, |, |l m Il 3akonsl HproTOHA, 3aKOH
COXpPaHEHUs MEXAHWYECKOW DJHEPruH, 3aKOH COXPAHECHMsSI HMITYJbCa, IPUHLHII
CYNEpIO3ULIMA CWJI, TPUHLHI PABHONPABHUS HWHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BEUIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHE KWHETUYECKON HHEpPruM TEIUIOBOTO JBHXKEHUS MOJEKYl1 C a0COJIIOTHOU
TEMIIepaTypoil, MEPBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUS AIIEKTPHUUYECKOIO
3apsna, 3akoH KynoHa, mpu 3TOM pasinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUILIbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPHUHIMUIBI JEHCTBHUS MalllWH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHS WX O€30MacHOr0 MCIOJb30BaHUS B TMOBCEIHEBHOU
KU3HU;

BBIMOJIHATH HKCIIEPUMEHTHI IO UCCIIEOBAHUIO (DU3HUECKUX SBJICHUI U MPOLIECCOB
C HCMOJb30BAaHUEM TNPSAMBIX, U KOCBEHHBIX HM3MEpEHUH, Npu 3TOM (POpMYyIUpOBaTH
npobsieMy/3ajady M THUNOTE3y YYEOHOTO DOKCIEPUMEHTa, COOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHHUsI, TPOBOJUTH OMNBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYILECTBIISATh NMPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIMYHUH, IPU ITOM
BBIOMPATh ONTUMAJIBHBIA CMOCOO W3MEPEHUS M HCIOIb30BaTh M3BECTHBIE METObI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEIMYMHAMU C UCTOJIb30BaHUEM
OpSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTaThl
MOJIy4eHHOM 3aBUCHMOCTH (DPU3MUECKUX BEJIUYMH B BHJIE TaONUIl U rpaduKoB, IeiaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEI0BAHNUS;

coOroAaTh Mmpasuiia 6€30MacHOro Tpy/aa Npy NPOBEACHUH UCCIIEIOBAaHUM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4yeOHO-HCCIEAOBATEIbCKOM U MPOEKTHON JeATeIbHOCTU
C UCTOJb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U Ja0OPaTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIC 3aJja4l C SIBHO 3a/JlaHHOM (PM3MYECKOW MOJAEINbIO, UCIOJb3Ys
(bu3nyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4d BbIOUPATh
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bu3nUecKy0 MOJeNb, BBIACHATh (DU3HMUECKUE BETUUYUHBI U (POPMYJIbl, HEOOXOIUMbBIE
JUIsl €€ pelleHus, IPOBOJIUTh PACYETHI U OLEHNUBATh PEAJTbHOCTh MOJIYYEHHOIO 3HAYEHUS
(u3NYECKON BETNUYMHBI;

pemaTh KAayeCTBEHHbBIE 3a/Jaud: BBICTPAUBATH JIOTMYECKHM HENPOTHBOPEUYUBYIO
LENOYKY pACCYXKJEHUM C ONOPOM HAa U3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(uznyecKue sBICHUS;

UCIOJIB30BaTh IMpPHU PELICHUH Y4YeOHBIX 3ajad COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTUA [UISl TIOMCKA, CTPYKTYPUPOBAaHHMs, HMHTEPIPETAlMd W IPEICTABICHUS
y4eOHON ¥ Hay4YHO-TIOMYJISIPHOM HH(OPMAaLIK, TOTYYEHHON U3 PAa3TUYHBIX UCTOYHHUKOB,
KPUTHYECKH aHAIU3UPOBATh MOJIYyYaeMyto HH(pOpMaIHIo;

MPUBOIUTH TMPUMEPHl BKIAJa POCCHMCKUX W 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TIOBCEJHEBHOM KU3HU
Uil obecniedeHus: 0€30MacHOCTH MpH OOpalleHHH ¢ MpUOOpaMu M TEXHHUYECKUMH
YCTPOMCTBAMH, JJII COXPAHEHHUsS 3J0pPOBbS U COOJIOJIEHHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXAIOLIEH CPEAE;

paboTaTh B rPYIIIE C BBIIOJHEHUEM PA3IUYHBIX COLUUAIBHBIX POJIEH, TUIAHUPOBATh
paboTy TIpynmbl, paUUOHAIBHO pACIpPEAeNsaTh OO0S3aHHOCTHM W  IUIAHUPOBATh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJE€KBAaTHO OLICHMBATh BKJaJ KaKIOrO
U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy obyuenus B 11 kjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb M MecTo Gu3uKku B (PopMUpPOBaAHUH
COBPEMEHHOWM HAy4YHOW KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKON MJEATECIBHOCTU JIOJIEH, IEJIOCTHOCTh W E€IUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI MPUMEHEHHUS M3YYCHHBIX (DU3MUCCKUX MOJCICH: TOYCUHBIN
AIEKTPUYCCKHUI 3apsi, Jyd CBETa, TOUCYHBIM UCTOYHHMK CBETA, siACpHAs MOJCIbh aToMa,
HYKJIOHHAsI MOJISJTh aTOMHOTO sI/Ipa MPHU PEIIeHUH (PU3NISCKUX 3a]1a4,

pacno3HaBath (uU3MUECKHE SIBIEHUS (MPOIECCh) W OOBICHATH WX Ha OCHOBE
3aKOHOB JJICKTPOJWHAMUKH M KBAHTOBOW (PH3WKH: DJICKTPUYECKAas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHMHYECKOEC, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHC
MarHuTOB, DJIEKTPOMArHUTHASI WHAYKIIHS, IEWCTBHE MAarHUTHOTO TIOJIA HA TPOBOIHUK
C TOKOM W JBWKYIIUWCS 3apsll, DOJICKTPOMArHWTHBIE KOJICOAHWS W  BOJIHBI,
MPSMOJIMHEWHOE PacIpOCTpaHEHUE CBETa, OTPaKEHHUE, MpeIoMIIeHUEe, HHTEPPEPEHIHS,
mudpaknys W TOJSIpU3aIUs CBETa, JUCIIEPCHs CBeTa, (OTOIICKTPUUCCKUN APHEeKT
(boToaddexT), cBeTOBOE aBJIICHWE, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa aroma
BOJIOPOJIa, €CTECTBEHHASI K HCKYCCTBEHHAS PaINOAKTHBHOCTD;
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ONKCHIBATh M3YYEHHbIE CBOICTBAa BewlecTBa (DJIEKTPUYECKHE, MATrHUTHBIE,
ONTHYECKHE, JIEKTPUUYECKYIO MPOBOAUMOCTD PAa3IMYHBIX CPEN) U AJIEKTPOMAarHUTHBIE
sBIIEHUS (IIPOLECCH), UCTIOB3Ys (PU3MUECKUE BEIUYMHBI: JICKTPUUECKUN 3apsl, CUiIa
TOKa, OJJEKTPUYECKOE HANpPsLDKEHHE, SJEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHIMAJIOB, JIEKTPOABIKYILAS CHUJIa, padoTa TOKa, MHAYKIMS MAarHUTHOIO MOJIS, CUJjla
Awmnepa, cuna JlopeHla, WHIYKTUBHOCTh KATYUIKH, HSHEPrUs 3JIEKTPUUYECKOTO U
MarHMTHOTO TOJIeH, Iepro U YacToTa KoyueOaHuil B KojebaTeIbHOM KOHTYpE, 3apsii U
ClJla TOKa B IPOLIECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoyieOaHMH, (HOKycHOE
pacCTOSIHME M OINTHYECKas CHJIa JIMH3bI, IIPU ONHWCAHWM IIPABUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U EAUHMIIBI, YKa3bIBAaTh
(dopMyJibl, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMYUHY C JPYTUMH BEJIMUHMHAMY;

OINHCHIBAaTh U3yUYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLIECCHI, UCIIONIBb3YS (hU3NUECKUE
BEJIMYUHBL: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4aCTOTA CBETA, YHEPTHUS
U UMITyJbC (POTOHA, MIEPUOJT TIOJypacaia, 3HEPTUsl CBA3M aTOMHBIX SJEP, IPU ONMCAHUU
IPABUJIBHO TPAKTOBAaTh (PU3UUECKUI CMBICI UCTIOIb3YEMbIX BEJIMUHMH, UX 0003HAUEHUS U
€IMHULBI, YKa3blBaTh (OPMYJbl, CBA3BIBAOIIME JaHHYIO (U3NYECKYIO BEIMUUHY
C IpYT'MMHM BEIMYMHAMM, BBIYUCIIATH 3HAaUCHHUE (PU3NYECKOI BEIIMUNHBI;

aHAJIU3UPOBATh (PU3NYECKHE MTPOLIECCHI U SBJICHHUS, UCTIONb3Ys (PU3MUECKUE 3aKOHBI
U NPUHUUIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapaJyIeIbHOr0 COEIUHEHHUS
IIPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HWHIAYKLIHH, 3aKOH
NPSIMOJIMHEWHOTO pPaclpOCTPAHEHUS CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
NpEJIOMJIEHUS] CBETa, ypaBHeHHE ODiHIITEHHA sl (oTodPdeKTa, 3aKOH COXpaHEHUs
DHEPrUH, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPAHEHUsS 3JEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHHUsI MacCOBOI'0 YKCIIa, MOCTYaThl bopa, 3aK0H paguoakTUBHOTO pacaja,
OpyU 3TOM pasauyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIPAKEHHE U YCJIOBHS (TpaHULbl, 00J1aCTH) MPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOpPAa WHAYKIMM MAarHATHOTO IIOJII IIPOBOJHUKA
C TOKOM, cuibl Amriepa u cuisl JlopeHna;

CTPOUTh M OINHCHIBATH M300paKEHUE, CO3aBAEMOE IJIOCKUM 3E€pKajioM, TOHKOU
JIMH301;

BBINIOJIHATH SKCIIEPUMEHTHI [0 UCCIEAOBAHUIO (PU3MUECKUX SIBJIEHUH M MPOLIECCOB
C HCIOJb30BAaHUEM MPSMBIX, U KOCBEHHBIX H3MEPEHHH: Mpu 3TOM (POpMYIUpPOBATH
npobieMy/3agady M THUIOTE3y YYEOHOTO OKCIEPUMEHTa, COOMpaTh yCTaHOBKY
U3 TIPEI0KEHHOT0 000pYy1I0BaHUs, IPOBOJUTH OIBIT U (POPMYIUPOBATH BBIBOIBI;

OCYILECTBIISTh NMPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIMYUH, IPU ITOM
BbIOMpaTh ONTHMAJbHBIA CIIOCOO H3MEPEHUS W HCIOJIb30BATh H3BECTHBIE METOJIBI
OLICHKU ITOIPELIHOCTEN U3MEPEHHUI;

HCCIIEIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH C HCMHOJIb30BAHUEM MPSMBIX
U3MEPEHHI: TpU 3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (PUKCHUPOBATH pE3yJbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BHUJE TaOIUIl M IpapUKOB, IEIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;
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coOJro1aTh MpaBuia 0€30MacHOro TpyJaa Npy MPOBEACHUHN UCCIIEIOBAHUN B paMKax
y4eOHOTO JKCIEpPUMEHTa, Y4yeOHO-UCCIEAOBATEIbCKOM M MPOEKTHOW AESTEIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTEIILHBIX YCTPOUCTB U JaOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIC 3a/Ja4d C SBHO 3aJlaHHON (PU3WYECKON MOJEINbIO, UCTIOIb3Ys
dbu3nUecKkue 3aKOHbl U MPUHIIMIIBI, Ha OCHOBE aHajdu3a YCJIOBHUS 3a/ladyd BBIOUPATH
(bU3MYECKYIO MOJIENh, BBIIETSATh (M3MUECKHE BEIUYUHBI U (DOPMYJIIbI, HEOOXOIUMBIE TSI
€€ pellIeHHs], MPOBOAUTh PACUETHI U OLECHUBATH PEATBHOCThH MOJYYECHHOTO 3HAUYECHUS
(U3UYECKON BEITMYNHEI;

pelmaTh KayeCTBEHHBIE 3aJauyd: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
LETIOYKY pACCYKICHHM C ONOPOM HA W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nIecKue TBICHUS;

UCIIOJIb30BaTh IMPHU pEHICHUH Y4eOHBIX 3aJlad COBpPEMEHHbIE WH(MOPMAIMOHHbIE
TEXHOJOTUU Ui TIOWCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETAlMM W IPEACTABIICHUS
y4eOHOM U Hay4YHO-TIOMYJISIPHON MH(GOPMALIUU, TOJIYYEHHON U3 Pa3JIMYHBIX UICTOYHUKOB,
KPUTUYECKH aHATM3UPOBATH MOIYHAEMYI0 HH(POPMALIHIO;

OOBSACHATh MPUHLMUIBI JEHCTBUS MAIIWH, NMPUOOPOB U TEXHUYECKHUX YCTPOWCTB,
pa3anyaTh yCJIOBUS UX O€30M1aCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHOM KU3HH;

MPUBOANTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBSCHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B pPa3BUTHUE TEXHUKU
1 TEXHOJIOTHUM;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B TOBCEJHEBHOM KU3HU
Ui obecriedeHusl 0€30MacHOCTH MpU OOpalleHuH ¢ OpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAMHM, JUJISi COXPAHEHUS 3I0POBbsl U COOJIIOJEHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B rpylIe ¢ BBHIIOJHEHUEM PAa3IMYHBIX COLMAIbHBIX POJIEH, IUIaHUPOBATh
paboTy Trpynmbl, palMOHAIBHO paCHpeAeNaTh OO0S3aHHOCTH U IUIAaHUPOBATH
JEATENIBHOCTh B HECTAHJAPTHBIX CUTYalMSAX, aJE€KBAaTHO OLICHUBATh BKJIaJ KaXJO0TO
U3 YYaCTHUKOB TPYMIbI B PEIIEHUE PACCMATPUBAEMOU MPOOIJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE!

10 KJIACC
Haumenosanue
No KommuecTtBo OCHOBHEIE BUIBI 1€ATEILHOCTHA
pa3/iesioB U TEM [IporpamMmmHoe conepxaHue
n/m 4acoB oOyJaroumxcs

y4ueOHOTOo npeaMeTa

Pa3znea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUA

1.1 | ®usuka u METOMbI 2 ®dusuka — HayKa O IPUPOJE. N3yyeHnne HayyHbIX (3MIOUPUYECKUX U
Hay4HOI'O O3HAHUS Hayunble MeTObI MO3HAHUS TEOPETUYECKHUX) METO/I0B MTO3HAHUS
OKPYXAIOILEro MUpA. OKPYarOoIEro MUpa.
Pons 3xkcniepumenTa u Teopun OO0cy:x/1eHne rpaHull IPUMEHUMOCTH
B MPOLIECCE MO3HAHUS IPUPOIBI. (U3NYECKUX 3aKOHOB U TEOPHIA.
DKCHEpUMEHT B (PU3HKE. PaboTa B rpy1iie o noaroToBKe
MopenupoBanue puU3NUECKUX KOPOTKHUX COOOIIEHUH O POJIK U MECTE
SABJIEHUH U mporeccoB. Hayunsie (GU3UKY B HAYKE U B MPAKTHYECKOU
runotes3bl. u3nuecKre 3aKOHbI U JeSATEIbHOCTHU JIIOJIEH.
TeopuHu. [ paHuLIbI NPUMEHUMOCTH JleMOHCTpanys aHaJIOTOBbIX U
¢u3nueckux 3akoHOB. [IpuHIUI U (POBBIX U3MEPUTENBHBIX MPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX TaTYUKOB.
Ponb 1 MecTo puzuku OcBoeHne OCHOBHBIX TPUEMOB pabOTHI
B (pOpMHUPOBAHNHU COBPEMEHHOM ¢ uudposoii 1aboparopueit o puznke
HAay4YHOU KapTHUHBI MUDA,
B [TPAKTUYECKON JIESITEbHOCTH JIIOAEH
Hroro no pazuneny 2

! HpI/I pa3pa60TKe pa60qel71 nporpaMMbl B TEMAaTUYCCKOM IJIAHUPOBAHUUN J1OJIZKHbBI OBITh YYTCHBI BO3MOXXHOCTH HCIOJb30BaAHUS 3JICKTPOHHBIX (L[I/Iq)pOBLIX)
O6pa3OBaT€J'IbHBIX PECYypPCOB, ABJIATONIUXCA y‘-Ie6HO—MCTO,Z[I/ILICCKI/IMI/I MatcpuajiaM, COACPKaHNUC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6p3.30BaHI/II/I.
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Paszngea 2. Mexanuka

2.1

Kunematuka

MexaHu4eckoe TBUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nemwxkeHna. Crucrema oTcuéTa.
Tpaexropusi.

[lepemenienue, CKOpOCTh (CpeAHss
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEpUaIIbHON TOUKH,
UX IPOEKLUN HA OCH CHCTEMBI
koopauHat. CioxxeHne
MIEPEMELICHUMN U CIIOKECHUE
CKOpOCTE.

PaBHOMEPHOE U paBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBUKECHUE.
['paduku 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTHU, YCKOPEHHUSI, TYTH U
NIEPEMELICHNS MATEPUATIbHON TOUKU
OT BPEMEHH.

CBoOoHOE MajieHue. Y cKopeHue
CBOOO/IHOTO ITaJIEHUS.
KpuBonnHenHOe 1BUXKEHNUE.
JIBrxeHne MaTepuaibHOM TOYKU
10 OKPY>KHOCTH € IOCTOSIHHOM MO
MOJIYJII0 CKOPOCTBIO. YTJIOBas
CKOpOCTb, JINHEHHAS CKOPOCTb.
[lepuoxa u yactoTa oOparieHus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHuuyeckue ycTponucTBa u

[IpoBeneHne F3KCIIEpUMEHTA: U3YUEHUE
HEPAaBHOMEPHOTO JABUKECHUS C LIEITBIO
ONPEAECTICHNUS] MTHOBEHHOM CKOPOCTH;
UCCIIEAOBAHUE COOTHOIICHUS MEKIY
MyTSAMH, IPOUJEHHBIMU TEJIOM

3a MOCIEA0BATEIbHBIE PABHBIC
MPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBU>KCHUU

C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
W3YYEHUE JIBMXKEHUS IIapUKaA B BA3KOU
KUJKOCTH; U3yUCHUE JBUKCHUS Tela,
OpOIIEHHOTO TOPU30HTAIILHO.
OObsicHEHUE OCHOBHBIX IPUHIIUIIOB
JNEUCTBUS TEXHUUYECKUX YCTPOMCTB,
TaKuX KakK: CIUJOMETp, LICMTHbIE U
pPEMEHHBIC Mepelaun JBIKECHUS; U
YCJIOBUH X 6€3011aCHOTO
UCII0JIb30BaHUs B IOBCETHEBHOM
KU3ZHU.

Pemrenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM (PU3UIECKON MOJCIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX (hOPMYIT
KMHEMAaTHKHU.

[TocTpoenue u ananu3 rpadukoB
3aBUCHUMOCTEN KHHEMAaTHYECKUX
BEJINYMH OT BPEMEHHU

JU1sl pPABHOMEPHOTO
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IIPAKTUYECKOE IIPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSIIOB,
LICTIHBIE U PEMEHHBIE ITEpEaaun

Y PaBHOYCKOPEHHOTO IIPSIMOJIMHEHHOTO
JIBOKEHUS.

Pacno3naBanue Gpuznyeckux siBICHUN
B yU4EOHBIX OIBITaX U OKpYKaroIekh
KU3HHA: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIDKEHHE, CBOOOTHOE ITaJcHUE TE,
JBIKCHHUE TI0 OKPYKHOCTH.

Omnucanye MEXaHUYECKOT0 JBHKEHUS
C UCIIOJIb30BaHUEM (PU3MUECKUX
BEJTMYMH: KOOPJMHATA, ITYTh,
IIepEeMEIICHUE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpymmax npu rIaHUPOBAHUH,
IIPOBEICHUH U WHTEPIPETANN
pPEe3yJIbTaTOB OIBITOB U aHAJIN3E
JIOTTOJITHUTEJILHBIX UCTOYHHUKOB
uH(dOpMAIUH TI0 TEME

2.2

Jlnnamuka

IIpyHLIMI OTHOCUTEILHOCTH
["anunes. [lepseiii 3akoH HproTOHA.
NuepryanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [punnun
CyInepno3uuu cuii. Bropou 3akoH

Hprotona 1t MaTepuaabHOU TOUKMU.

Tpernii 3akoH Herotona

JUISL MaTepUaIbHBIX TOUYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. [lepBas
KOCMMYECKasi CKOPOCTb.

CpaBHeHne Macc B3aUMOEHCTBYIOIINX
TeN.

N3yuenue 3aBUCUMOCTH CHUJIBI
yIpyroctu ot Aedopmaivi; CpaBHEHHE
CHJI TPEHHMS TIOKOSI, KaueHUs U
CKOJIb>KEHHSI.

OObsicHEHHE HEBECOMOCTH.
[IpoBeneHue 3xcneprumMeHTa:
UCCJIEI0BAHNUE 3aBUCUMOCTH CHII
yIPYTrOCTH, BOSHUKAIOIIUX B MPYKUHE
U pE3UHOBOM 00pa3siie, OT X
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Cuia ynpyroctu. 3akoH ['yka.
Bec remna.

Tpenue. Bunbl Tpenus (mokosl,
CKOJIbYKCHUSI, KAUEHUS ).

Cuia Tpenus. Cyxoe TpeHHue.
Cuiia TpeHUs CKOJIBKEHUS U Cujia
TpeHus nokosi. Koapdunuent
TpeHus. Cuia COnpOTHUBIICHUS
IIPU ABUKEHHUH TENA B )KUIKOCTH
WM rase.

[TocTtynaTenbHOE U BpalllaTeJIbHOE
JIBIDKEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaueHus. [1neqo cumel. Y cioBus
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTponcTa u
MPAKTUYECKOE MPUMEHEHUE:
MOJIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB

nedopmanyv; N3y4eHUEe TBIKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
UCCJIeIOBAaHUE YCIIOBUN paBHOBECHUS
TBEPJIOTO TeJla, UMEIOIIEr0 OCh
BpaIleHUS.

OObsicHEeHHE 0COOEHHOCTEH
PaBHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO
PSIMOJIMHEWHOTO JIBUKCHUS,
CBOOOJTHOTO MAICHUS TEJI, TBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Herotona, 3axkoHa BCEMUPHOTO
TATOTCHHUSI.

OOBsICHEHNE OCHOBHBIX IPUHIIUIIOB
JEHUCTBUS TTOAIIUITHUKOB U UX
MPAKTUICCKOTO TIPUMCHEHHUS.
OObsicHEHUE IBUKEHUSI UCKYCCTBEHHBIX
CITyTHHKOB.

Pemenne pacu€THbIX 3a71a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOICIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMyIT TUHAMHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B y4€OHBIX OTBITAX M OKPYKAIOIICH
KU3HH: UHEPITUS, B3AUMO/ICHCTBUE TEJL.
AHanu3 GU3NIECKUX MPOIECCOB U
SIBJICHHUM C UCTIOJIb30BAaHUEM 3aKOHOB U
MPUHITUIIOB: 3aKOH BCEMHPHOTO
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tsarotenus, I, II u 11l 3akonsl HeroToHa,
MPUHIIUIT CYTIEPIIO3ULINHU CUJI, TIPUHITUTT
PaBHOIIPABHOCTH UHEPIIUATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHCHU: B
MCXaHHKE

NmMnynbc MaTepuanbHOU TOUYKH
(Tema), cucTeMbl MaTepPUATBHBIX

TOYCK. I/IMHYJILC CHJIbI 1 U3BMCHCHHC
HMIIYJIbCa TCJIa. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTuBHOE JBHKXCHHUC.

PaboTa cuiibl. MOIITHOCTD CHJTBI.
Kunernueckas sHeprus
MaTepUaIbHON TOUKHU. Teopema
00 U3MEHEHUHN KUHETUYECKOMN
SHEPTHUH.

[loTeHIMaNbHAs SHEPTHS.
[TorenuumanbHas SHEPrUs ynpyro
ne(opMHUPOBAHHOM MPY>KUHBI.
[TorenuumanbHas HEPrus TeNa
BOJIM3U MTOBEPXHOCTU 3EMIIH.
[TorenuumanbHbie U
HEMOTEHINAIbHBIC CUIIbI. CBSI3h
pabOThI HEIOTCHIIMATBHBIX CHJT
C U3MEHEHUEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aAKOH
COXPaHEHUSI MEXAHUYECKOU
SHEPTHUH.

Yrpyrue n Heynpyrue

[IpoBeneHNE SKCIEPUMEHTA: U3YyUEHHE
a0COJIFOTHO HEYNIPYTOro ynapa

C IOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCIIE0BAHNE
CBsI3U pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOI SHEPIUH Tella

Ha MPUMeEpPE PaCTKEHUS PEZUHOBOTO
KIyTa.

OueHka abCOMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

Perenue pacu€THbIX 3a7a4 € IBHO
3aIaHHOM (PHU3UIECKON MOCITBIO

C HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMyJl TMHAMUKU U 3aKOHOB
COXpaHEHHUS.

Pelienre kaueCTBEHHBIX 3a/1a4

C ONOPOM HA U3YYEHHBIE B pa3jerne
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKUE SIBICHUS.

Onucanne MEXaHU4YECKOTO JIBHKEHHUS C
UCTOJb30BaHUEM (PU3UUECKUX BEIINYHH:
UMITYJIbC TE€Na, KHHETUYECKasl SHEPIUs,
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CTOJIKHOBEHHSI.

TexHuyeckue ycTporucTBa u
MIPAKTUYECKOE TPUMEHEHHUE:
BOJOMET, KONEDP, TPYKUHHBIN
IACTOJIET, IBUKEHNE PAKET

NOTEHLUAIbHASI SHEPTUsl, MEXaHUUYECKast
paboTa, MEXaHMYECKasi MOIIIHOCTb.
AHann3 GU3NYECKUX MPOLIECCOB U
SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOW YHEPTUH,
3aKOHA COXPAaHEHHUS UMITYJIbCa.
OOBbscHEHNE OCHOBHBIX MPUHITUTIOB
JEHCTBUS U IPAKTUYECKOTO
NPUMEHEHHUS TEXHUYECKUX YCTPOICTB,
TaKHUX KakK: BOJOMET, KOIE,
IIPY>KUHHBIN TUCTOJIET.

OObsicHEHUE JBUKEHUS PAKET C ONOPOI
Ha U3y4eHHbIC (PU3NUECKHE BEIIMYNHBI U
3aKOHBI MEXaHUKH.

Hcnonp3oBanue npu NOArOTOBKE
COOOIIEHHUI O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTHH TSI
MOWCKA, CTPYKTYPHUPOBAHMS,
WUHTEPIIPETALNN U TIPEACTABICHUS
uHpOpMaIINU, KPUTUISCKUI aHATTN3
noyiyqaemMoit uHpopManuu

[TpoBeneHNe KOCBEHHBIX U3MEPEHUA,
HUCClIeI0BaHUI 3aBUCUMOCTEN
bu3MUECKUX BETUYHH, IPOBEPKa
IPEJIOAKEHHBIX TUIIOTES

Uroro no pazaeny

18
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Paspnen 3. MoJiekyasipHas Gu3MKa ¥ TEPMOJANHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKON TCOPUHU

9

OCHOBHBIE MOJOKEHUS
MOJIEKYISAPHO-KNHETHYECKON
TEOPUH U UX OTIBITHOE OOOCHOBAHHUE.
bpoyHOBCKOE IBHKEHUE.
Hudbdysus. Xapakrep IBUKEHUS U
B3aMOJIEMCTBHA YaCTHUIl BEIIECTBA.
Mopenu cTpoeHus ras3os,
JKUJIKOCTEUN U TBEPJIBIX TEI U
00BsICHEHHE CBOICTB BellleCTBa

Ha OCHOBE 3TUX Mojele. Macca u
pa3mepsl MoJiekyil. KonnduecTBo
BemiectBa. [loctossHHas ABoraapo.
TemnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITkana remneparyp Llenscust.
Moaens naeanbHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH UACATBLHOIO rasa.
AOcoroTHas TeMrepaTypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHUS YaCTHI] rasa.
[[Txana Temnepatyp KenbBuHa.
["a30BbI€ 3aKOHBI. YpaBHEHHUE
MenaeneeBa—Knaneipona.

3akoH JlanbToHa. M30mporiecchl

[IpoBenenue 3kcriepuMeHTa:
ONpeJeIeHIE MACChl BO31yXa

B KJIACCHOM KOMHATE HA OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, TaBJICHHUS
U TEMIIepaTyphl BO3yXa B HEH;
UCCIIEJOBAHUE 3aBUCUMOCTH MEXKY
napaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Onenka abCOMIOTHBIX U OTHOCUTEIIBHBIX
HOTPELIHOCTEN U3MEPEHUN (PU3UYECKUX
BEJIMYHH.

OObscHEeHNEe OCHOBHBIX MPUHITUTIOB
NENUCTBUN TEPMOMETpa U OapoMeTpa U
yCJIOBUH X 0€3011aCHOTO
UCIOJIb30BaHUS B IOBCETHEBHOM
KHU3HU.

Pacno3naBanue pu3n4ecKux sBICHUM

B yUEOHBIX OMBITAX W OKPYXKAIOIICH
KU3HU: U Py3usi, O pOyHOBCKOE
JBUKECHHUE.

Onucanue TETIOBBIX SIBJICHUN

C HCIOJIb30BaHUEM (UZUYECKUX
BEJIMUMH: 1aBJICHUE ra3a, TeMIepaTypa,
CpeIHsIsl KUHEeTUIeCKasi SHePTUs
Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpeIHEKBaIpaTUYHasi CKOPOCTh
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B UJICAIBHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe nmpeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
TepMOMETp, OapOMETP

MOJIEKYII.

AHanu3 Qpu3nYecKux nporeccoB u
SIBJICHUH ¢ ucrnojik3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUH TETUIOBOTO
JBH>KEHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMIIEpaTypou.

Pemienne pacu€THbIX 3a7a4 C SBHO
3a1aHHON (PM3UYECKON MOJEIBIO

C HCIOJIb30BAHUEM OCHOBHBIX
nosioxkeHnit MKT, 3akoHOB 1 popmyi
MOJIEKYJISIPHOUN (PU3HKHU.

PaboTa B rpymnmax npu riaHUpOBaHUH,
MPOBEJACHUU U UHTEPIIPETALUN
pEe3yJbTaTOB OIBITOB U aHAJIU3E
JOTIOJITHUTEIHHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJUHAMUKHU

10

TepmonuHaMHU4eCKasi CUCTEMA.
BuyTpeHHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CriocoObI €€ N3MEHEHHS.
KomnuecTBo TermmoTsl 1 pabora.
BuyTpeHHsIs1 3HEPTUS OTHOATOMHOTO
HUJieaabHOro ra3a. Buabl
TETIJIONEPEIaYn: TEIIONPOBOIHOCTb,
KOHBEKIHS, U3IIyYEHHE. Y AEIbHAS
TETJIOEMKOCTD BEIIECTBA.

[IpoBeneHne dKCIIEpUMEHTA: U3MEPEHUE
YAEIbHOM TETIJIOEMKOCTH BELIECTBA.
OueHka a0CONIOTHBIX M OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEpPEHUN (PU3NUECKUX
BEJINYHH.

N3yuenue mojeneil mapoBoil TypOUHBI,
JBUTATEJS] BHYyTPEHHETO CTOPaHUs,
PEaKTHUBHOIO JIBUTaTEJsl.

OObsicHEeHUE PUHILIUIIOB JCHCTBUS U
yCIIOBUI O€30MTaCHOTO UCTIOIh30BaHUS




36



KosnnuecTBo TENIOTHI

IIpU TEIUIONEpeIaye.

[Tonsarue 06 aqradbaTHOM IpoIliecce.
[lepBblii 3aKOH TEPMOAUHAMHUKHU.
[IprMeHenne nepBoro 3akOHa
TEPMOJIMHAMMKH K H30IPOLIECCAM.
['paduueckas uaTEpIIpETAIUS
paboThI raza.

BTopoi 3aK0H TEpMOIMHAMUKH.
HeoOpatumocTs mporieccos

B IIPUPOJIE.

TermioBsie MmamvHbl. [IpruHIUIIBL
JEWCTBUS TEIUIOBBIX MAIIUH.
[IpeobpazoBaHust SHEPTUU

B TEILJIOBBIX MaIllMHAaX.
KoaddunuenT none3noro neicTBus
TETJIOBOM MAIIIMHBI.

[ukn Kapuo u ero koadduimeHt
IIOJIE3HOTO IEHCTBUS.
DKoJIoTUYeCcKKe MpoOIEeMbl
TEIJIO3HEPTETUKU.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
JIBUTATEJIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOIUIBHUK,
KOHJULIMOHED

B IIOBCEHEBHOM JKU3HU JABUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOIUITbHUKA, KOHTUITMOHEPA.
Onucanue CBONCTB TeJ U TEIIOBBIX
SIBJICHUM C UCIIOJIb30BAaHUEM
(U3MYECKUX BETUYMH: JaBJICHUE rasa,
TEeMIepaTypa, KOJINYECTBO TEIUIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
Pemenne pacu€THBIX 337124 C SIBHO
3a1aHHON (PU3UYECKON MOJEIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GopMyIT MOJEKYIISIPHOU (DU3UKU U
TEPMOIMHAMHUKH.

Pemenne kauecTBEHHBIX 33124

C OIOPOM Ha U3YYEHHBIE B pa3ferne
«MonexynsipHast pusuka u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUS.

PaboTa B rpynmnax npu aHaiause
JIOTIOJTHUTEIBHBIX UCTOUHUKOB
uH(pOpMaIUU IO TEME
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3.3

ArperatHbie
COCTOSIHUSI BEIIECTBA.
®da30BbIC IEPEXOBI

[TapooOpa3zoBaHue U KOHAEHCAIHS.
Hcnapenue u KumeHue.
AOCOIOTHAs! U OTHOCUTEIbHAS
BJIQ&KHOCTB BO3yxa. HachIeHHbIN
nap. YaenbHasi TEIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhI KUTICHUS OT JaBJICHUA.
TBépnoe Teno. Kpucrammmueckue n
amopdHbIie Teraa. AHU30TPOIHUS
CBOWCTB KpUCTAIJIOB. JKuakue
kpuctajuibl. COBpeMEHHBIE
marepuansl. [InaBienue n
KpUCTaJuIM3anus. Y ieJabHas TerioTa
riaiaeHus. Cyomumanus.
VYpaBHeHME TEIOBOTO OanaHca.
TexHuueckue ycTporcTa u
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBenieHrEe SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEIBHOU BIAKHOCTH BO3yXa.
OrneHka a0COIOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEpPEHUN (PU3NIECKUX
BEJINYMH.

N3yuyeHne cBOMCTB HACBIIICHHBIX
apoB, CIIOCOO0B U3MEPEHHUS
BJIQYKHOCTHU

Ha6nronenue xumnenus npu
MOHWKEHHOM JaBJICHUH, HATPEBaHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB IEUCTBUS U
yCIIOBU 0€30I1aCHOTO HUCIIOJIb30BAHUS

B [MOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJIOPUMETPA.

N3ydeHune TeXHOJIOruil MOITyYEHUs
COBPEMEHHBIX MaTEPUAJIOB, B TOM YHUCJTIE
HAaHOMAaTEpHUaJIOB.

Pemrenune pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOICITBIO

C HCMOJIb30BAaHHEM YPABHEHUS
TEIJIOBOTO OanaHca.

Pemenune kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3ndeckue
SBJICHUS 10 TEME.
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Pacno3naBanue Gpu3nuecKkux sBICHUN
B YU4€OHBIX ONBITaX U OKpYyXKarouen
KU3HU: Tepopmanus TBEPIBIX Te,
HarpeBaHUe U OXJIAKIEHUE Tel,
M3MEHEHHUE arperaTHbIX COCTOSHUMN
BELIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanre HHPOPMALIMOHHBIX
TEXHOJIOTHH JIsl TIOUCKA,
CTPYKTYpPUPOBaHUs, HHTEPIPETALUHU U
npecTaBiIeHus nHGOPMaLUU IPU
MOATOTOBKE COOOIICHUI O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DM3UKU U
TEPMOJMHAMUKYU B TEXHUKE

Y TEXHOJIOTHUSIX

Hroro no pazneny 24
Pa3znen 4. DueKTpoaAuHAMUKA
4.1 | DIeKTpoCTaTUKa 10 DnekTpuzanus Tei. Jnekrpuueckuid | [IpoBeneHne SKCIIepuMeHTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JABJICKTPUKU U MOJTYITPOBOJHUKH.
3aKOH COXPaHEHUS EKTPUUECKOTO
3apsja.

BzaumopeiicTBue 3apsa0B. 3aKOH
Kynona. ToueuHblii 27€KTPUYECKU
3apsii. DNEKTPUUYECKOE TOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX ¥ OTHOCUTENBHBIX
MOTPENTHOCTEN U3MepeHUH (PU3nIecKux
BEJIMUMH.

N3ydyeHne NpuHIUIIOB JE€UCTBUS
AJIEKTPOCKOIIA, IICKTPOMETPA,
KOHJIEHCATOpa.

N3yuenune npuHUMUIIOB IE€UCTBUSA
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HampsskEHHOCTB 3JIEKTPUUECKOTO
nons. [IpuHuun cynepno3nuuu
ANEKTPUYECKUX Noyiel. JInnnun
HaIpsKEHHOCTH 3JIEKTPUYECKOTO
TTOJISL.

Pabota cuit aeKTpoCTaTUYECKOTro
nojist. [lorenuman. Paznocts
OTeHIMAIIOB. [IpoBoHUKY U
JTUDJICKTPUKU B
AIEKTPOCTATUYECKOM ITOJIE.
Jvanexkrprdeckas NpOHULIAEMOCTb.
OnekTpoémkocTh. KoHniencarop.
DIIEKTPOEMKOCTD TJIOCKOTO
KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOopa.
TexHuueckue ycTpoucTsa u
MIPAKTUYECKOE ITPUMEHEHHUE:
AIEKTPOCKOIL, IIEKTPOMETD,
AJEKTPOCTATUUYECKas 3alINTA,
3a3eMJICHHE AJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN
arrapar, CTpyWHbIN IPUHTEP

U YCJIOBHI 0€30MacHOr0 MPUMEHEHUS

B ITIPAKTUYECKON KU3HU,
KOIMMPOBAJIBHOIO anmnapara, CTpyHHOro
IpUHTEPA.

Paccmotpenue pusndeckux ocHOBaHUI
3JIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMJIEHUS JIEKTPOIPUOOPOB.
Pemenune pacu€THbIX 3a7a4 € IBHO
3a1aHHON (PM3UYECKON MOJEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI IIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 33124

C OIOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3n4ecKux sIBICHUM
B YUEOHBIX OMBITAX U OKPYXKaOIIeH
KU3HU: DJIEKTpU3ALUs Tell,
B3aMMOJICUCTBHE 3apsJI0B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (popMyJ
AIEKTPOCTATUKH.

OnucaHve n3y4eHHBIX CBOMCTB
BEILECTBA U AJIEKTPUUYECKUX SIBICHUM

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: DJIEKTPUUYECKUN 3apsl,
HaAMPsHKEHHOCTD AJIEKTPUUECKOTO OIS,
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NOTEHLMAJ, Pa3HOCTh NOTEHLIUAJIOB,
ANEKTPOEMKOCTb.

Ananu3 pU3n4IeCcKuX MpoIeCcCoB U
SBJICHUM C UCIIOJIb30BAHUEM
(uU3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHUs IEKTPUUECKOTO 3apsia,
3akoHa Kynona.

Pabora B rpynnax npu aHanuse
JOTIOJIHUTENbHBIX HCTOUHUKOB
UH(pOpPMaIMU U IOJITOTOBKE COOOILIEHUI
O IIPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKU
B OKpY>KaroIllel KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTossHHBII

BJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DIIEKTPUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI DJIEKTPUUYECKOTO
Toka. MIctounnku Toka. Cuia Toka.
ITocTOSSHHBIN TOK.

Hanpsxenue.

3akon Oma JJ1 y4acTKa LenH.
DIEKTPUUECKOE COMPOTUBIICHHE.

VY 1enpHO€ COPOTUBIIEHUE
Beniectna. [locienoBarenbHoe,
napasuiesIbHOe, CMEIIaHHOE
COEJIMHEHHUE TTPOBOIHUKOB.
Pabora a51eKkTpryeckoro Toka.
3akoH Jlxxoyns—JIenna. MoHocTh
AJIEKTPUYECKOTO TOKA.

[IpoBeaeHne SKCIEPUMEHTA: U3yUYEHUE
CMEUIaHHOTO COEUHEHUS PE3UCTOPOB;
n3mepenue JJC ucTouHnKa Toka 1 ero
BHYTPEHHETO CONPOTUBIICHMUS;
HaOJII0/ICHHUE JICKTPOIU3A.

OueHka a0CONMIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEepEeHUN (HU3UIECKUX
BEJIMYMH.

OObscHEeHnE PUHIUIIOB JCHCTBUS U
yCIIOBU 0€3011acCHOTO TPUMEHEHUS
aMIiepMeTpa, BOJTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AJIEKTPOHArpeBaTEIbHbBIX U
AIEKTPOOCBETUTENBHBIX IPUOOPOB,
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DNeKTpOABIKYIIAs CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3aKkoH Oma

TSl TIOJTHOU (3aMKHYTOM)
anexkTpuyeckon renu. Koporkoe
3aMBbIKaHHE.

DnexkTpoHHas NPOBOAMMOCTD
TBEPBIX METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBJICHUS METAJIOB

OT TEMIIEPaTYPBHI.
CBepxXnpoBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IIPUMECHAs! TPOBOJUMOCTh
MOJTyIPOBOAHUKOB. CBOMCTBA
p—n-nepexoaa.
[TosrynmpoBOIHUKOBBIE TPUOOPHI.
DNEeKTpUYECKU TOK B pacTBOpax u
pacruiaBax 3J€KTPOJIUTOB.

BHGKTpOJ'H/ITI/I‘-IeCKa}I Aucconuainms.

DIEeKTpOJIn3.
DJIEKTPUYECKUM TOK B ra3ax.
CamoCTOSITENbHBIN U
HECAaMOCTOSTEIIbHBIN pa3psl.
Monnus. [1na3zma.
TexHnYeCKHue yCTPOMCTBA U

TEPMOMETPA CONPOTHUBIICHUS,
BaKyyMHOT'O JU0/ia, TEPMUCTOPOB U
(hOoTOpPE3UCTOPOB, MOTYIIPOBOTHUKOBBIX
JMOJ0B, TAJIbBAHUKH.

Pemienne pacu€THbIX 3a7a4 C SBHO
3aIaHHOM (PHU3UYECKON MOCIBIO

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u bopmyi Tembl «IlocTosTHHBIN
AIEKTPUYECKUI TOKY.

Pacno3naBanue pu3M4eCKUxX SBJICHUM
B YUEOHBIX OMBITaX U OKPYKaroleu
KU3ZHU: DJICKTPUYECKAs POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMUUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaIIN3 IEKTPUUYECKUX SIBJICHUU U
MIPOLIECCOB B LEMIX MOCTOSIHHOTO TOKA
C UCMOJIb30BaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTHU
MOCJIEA0BATEIBHOTO U MapajieIbHOTO
COCMHEHUSI IPOBOTHUKOB, 3aKOH
Hxoyna-Jlenna.

Onuncanue n3y4yeHHbIX CBOMCTB
BEILIECTB U JIEKTPUUECKUX SIBICHUMN

C MCTIOJIb30BaHUEM (U3HUUECKUX
BEJIMYMH: DJIEKTPUUECKUH 3apsl, CUia
TOKQ, DJIEKTPUYECKOE HATIPSIKEHNUE,
AJEKTPUUECKOE COMTPOTUBIICHUE,
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MPAaKTUYECKOE IPUMEHECHHE:
aMIIepMETp, BOJIBTMETP, PEOCTaT,
UCTOYHHKH TOKa,
AJIEKTPOHArpeBATENbHbIE PUOOPHI,
AIIEKTPOOCBETUTEIIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII O], TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
MTOJYTIPOBOJHUKOBBIN THOL,
raJlbBaHUKa

pa3HocTb notenuuanos, IJC, pabota
TOKa, MOIIIHOCTb TOKa.

Hcnonb3oBanrue HHPOPMaITUOHHBIX
TEXHOJIOTU JIJIs1 TIOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETALINH U
MpeCcTaBIeHUs UHPOPMaIIUU TIPU
MOATOTOBKE COOOIICHUI O TPUMEHEHUU
3aKOHOB ITOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTHUSX

Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOI' PAMME
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11 KJIACC

HanmenoBanne
Ne Kommuectso OcHOBHBIE BUJIbI AEATENBHOCTH
pa3ziesoB U TEM [IporpammHoOe coaepxanue
n/m 4acoB oOyJaronuxcs
y4eOHOro npeaMera
Paszpnen 1. DnekTpoanHaMuKa
1.1 | MarsuTHOE€ 1oJIE. 11 ITocTOsIHHBIE MArHUTHI. [IpoBeaeHue SKCIEpUMEHTa: U3y4eHUE

DJIEKTpOMAarHUTHAS
WHIYKIHAS

B3aumoneiicTBre MOCTOSHHBIX
Mar{HuToB. MarauTHoe mojJe.
BexTop MarauTHOM MHIYKLIHH.
[TpuHIIMN Cyniepno3uIuu
MarHUTHBIX ITojaei. JInaun
MarHuTHOM nHaykiuu. Kapruna
JIMHUN MarHUTHOM UHIYKIIWU TTOJIS
ITOCTOSIHHBIX MarHUTOB.
MarauTtHoe 1ose TpOBOJHUKA

¢ TokoM. KapTrHa TMHUNA UHIYKITUU
MarHUTHOTO MOJISI JJIWHHOIO
MPSIMOTO TTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTeaa.
BzanmopenicTBre NpOBOIHUKOB

C TOKOM.

Cuna Amnepa, e€ MOJyJb U
HarpaBJICHHE.

Cuna JlopeHnna, €€ MOayJib U
HarnpasJeHue. J[BuxxeHue
3apsSKEHHOM YaCTHULIbI

MarHUTHOTO MOJISl KaTYIIKH C TOKOM;
WCCIIEIOBAHUE JICUCTBUS IOCTOSIHHOTO
MAarHuTa Ha PaMKy C TOKOM;
VICCIIEIOBAHUE SIBJICHUS
3JIEKTPOMAarHUTHOW MHTYKIIUH.
OnieHka aOCONMIOTHBIX M1 OTHOCUTEBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NMUECKUX
BEJIMYMH.

OObsiCHEHUE PUHIIUTIOB JCHCTBUS U
yCIJIOBU 0€3011aCHOT0 MPUMEHEHHUS
MOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, SJICKTPOABUIATENS,
YCKOPUTENEH JIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHOM II€YH.

Pemrenune pacu€THbix 3agau

Ha IpUMEHEHHE (OPMYJT TEMBI
«MarauTHoe noJie. DIeKTPOMarHuTHast
UHTYKLIHS.

Penienne kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OJTHOPOJTHOM MAarHUTHOM IOJIE.
PaGoTa cuiel Jlopeniia.

SIBrIeHME DNEKTPOMArHUTHON
uHAyKnuu. IToTok BekTopa
MAarHUTHOW UHIYKLIHH.
DONeKTpOABMKYIIAs CHIIa UHAYKIUU.
3aKOH 2JIEKTPOMArHUTHON
nHaykuun @apanes.

Buxpesoe a5eKkTpuyeckoe nouie.
DNeKTpOABIKYLIAs CUIIA HHIYKIIUH
B [IPOBOJIHUKE, IBUKYILIEMCSI
MOCTYIATEIbHO B OJJHOPOAHOM
MarHuTHOM IOJI€.

[IpaBuino Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYIIASA
CHJIa CAMOUHYKIUU.

DHeprusi MArHUTHOTO MOJISL KaTyILKH
C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AJIEKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS T€Yb

ABJIEHUS TeMbI « MarHUTHOE TOJIE.
DIIEeKTPOMAarHUuTHAs! UHIYKLIHSD).
OnpeneneHue HaNpaBIeHUs BEKTOPa
WHIYKIIMY MarHUTHOTO TOJIS
MPOBOJAHUKA C TOKOM, CHJIbI AMIIepa
u cuiibl JIopeHna.

Pacno3naBanue pu3nueCcKux sIBICHUN
B YUEOHBIX OMBITAX U OKPYXKaIOIICH
KU3HU: B3aUMO/JICHICTBUE MAarHUTOB,
AIEKTPOMArHUTHAsE MHAYKIUSA,
JIEWCTBUE MAarHUTHOTIO TOJISl Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHICS
3apsm.

AHanu3 3JIEKTPOMArHUTHBIX SIBJICHUI
C UCIOJIb30BAHUEM 3aKOHA
AIEKTPOMArHUTHOM WHIYKIIUH.
Onrcanue n3y4eHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SABJICHUM C UCIIOJIb30BAHUEM
(U3UYECKUX BEJIMYWH: WHIYKITUS
MarHUTHOIO MOJIsl, cujia AMnepa, cuiia
JlopeHna, THAYKTUBHOCTh KAaTYIIKH,
SHEPrusl ANEKTPUUECKOTO0 U MATHUTHOTO
MoJien

Uroro no pazneny

11
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Paznen 2. KoJsie0anus v BOJIHBI

2.1

Mexanunueckue u
3JIEKTPOMAarHUTHBIE
KOJIe0aHms

KonebarenbHas cucrema.
CBoOOIHBIC MEXaHUYECKUE
kojeOanus. ['lapmoHnyeckue
koJsiebanus. [lepuon, yactora,
aMIuiTyaa u paza kojaeOaHu.
[IpyXKUHHBIN MasTHHK.
MareMaTu4ecKkuii MasTHUK.
YpaBHEHHE rapMOHUYECKUX
kosebanuii. [IpeBpaiienue sHepruu
IPY TaPMOHUYECKHUX KOJICOAHUSIX.
KonebaTenbHblit KOHTYP.
CB0OOIHBIE 2TIEKTPOMArHUTHBIE
KOJIeOaHUsI B UI€aTTbHOM
K0J1e0aTeIbHOM KOHTYpE. AHaIOTHs
MEXIy MEXaHUYECKUMU U

QJICKTPOMAroduTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3aKOH
COXPaHEHUS PHEPTUU B UACATBHOM
K0J1e0aTeIbHOM KOHTYpE.
[Ipencrasiienue o 3aTyxaromux
Kose0aHusX. BoIHyX1I€HHbIE
MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMS.
[lepemeHHBIM TOK.

CuHycou1aJIbHBIN NEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
KoJiebaTeIbHON CUCTEMBI — IIEPHO/Ia,
YaCTOTHI, AMIUTUTYABI U (a3bl
KoJieOaHu (IPY>KUHHBIN W/WUTH
MaTeMaTHYCCKUN MasSTHHK).
Habmronenue 3aryxaromux KojieOaHuu.
HccnenoBanue CBOMCTB BBIHYKAECHHBIX
KOJIeOaHUM.

Hab6nronenue pesonanca.

IIpoBeneHue 3KCIEpUMEHTA:
MCCJIeIOBAaHUE 3aBUCUMOCTH MEpHOIa
MaJIbIX KoJIeOaHUM rpy3a Ha HUTH

OT JJIMHBI HUTH U MacChl TPy3a;
UCCIIEIOBAaHUE NTEPEMEHHOT0 TOKa

B LIETIU U3 TIOCJIEA0BATEIBHO
COCAMHEHHBIX KOHJIEHCATOpa, KaTYIIKU
U pe3ucTopa.

Onenka abCOTIOTHBIX M OTHOCHTEIBHBIX
NOTPEIIHOCTEN U3MEPEeHUN (PU3NYECKUX
BCJIMYHH.

OO0bsicHEHUE TPUHITUTIOB JEHCTBUS U
yCIIOBUIA 0€3011acCHOTO TPUMEHEHUS
3JIEKTPUYECKOTO 3BOHKA, F'eHepaTopa
MIEPEMEHHOI0 TOKa, TUHUHN
3JeKTponepeaay.

Pemrenue pacu€THbIX 3a71a4 ¢ ABHO
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MoOIHOCTE IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U IEUCTBYIOLIEE

3HAYCHUC CUJIbI TOKA 1 HAIIPSAKCHU .

Tpancpopmarop. [IponzBoacTso,
nepeaayda u noTpedieHue
AIEKTPUYECKON IHEPTUU.
DKOJIOTHYECKUE PUCKU

IIpH IIPOU3BOJACTBEC 3JICKTPOOHCPIH.

Kynberypa ncnonb3zoBanus
3JIEKTPOIHEPTUU B [IOBCEIHEBHOU
YKU3HU.

TexHuueckue ycTpoucTBa U
IIPAKTUYECKOE PUMEHECHUE:!
3JIEKTPUYECKUI 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, TIMHUU
3JeKTponepeaay

3aIaHHON (PU3HUECKON MOJIEITBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI, ONTUCHIBAIOIIUX
MEXaHUYECKUE U IICKTPOMArHUTHBIC
KOJI€OaHMS.

Onucanre MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOaHMI

C UCTIOJIb30BaHUEM (PHU3NYECKUX
BEJIMYMH: TIEPUOJI U 4acTOTa
KOJIeOaHM, aMIIITUTY1a U (paza
KOJIeOaHW, 3apsi/i U CUJia TOKa

B TAPMOHUYECKHX JICKTPOMATrHUTHBIX
KOJICOAHMSIX.

Perienre kauecTBEHHBIX 3a/1a4

C OIOpPOM HAa N3yUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMTUCHIBAIOIINE
MEXaHUYECKHUE U DJIEKTPOMArHUTHbIE
KOJIeOaHMsI.

PaboTa B rpymmax npu riaHUPOBAHUH,
MIPOBEICHUN U UHTEPIPETALUN
PE3YNbTATOB OMBITOB, U AHATIN3E
JIOTIOJTHUTEHHBIX UICTOYHUKOB
uH(OpMAaIUH TI0 TeMe

2.2

MexaHuyeckue u
3JIEKTPOMAarHUTHBIE
BOJTHEI

MexaHnuyecKkre BOJIHBI, YCIOBUS
pacmpoctpanenus. [lepuos.
CKopocTh pacnpoCTpaHEHUs U
nnuHa BoHbL. [lonepeunsie n

Nzyuenune oObpazoBanus u
pacrpocTpaHeHusI IONEPEYHbBIX U
IPOJIOJIHBIX BOJIH.
Habmonenue otpaxeHus
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IIPOJIOJIbHBIE BOJIHBI.
HNutepdepentius u qudpaxims
MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTB
3ByKa. Bricora Tona. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus n3ny4YeHus
3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
OopHUeHTaus BEKTopoB E, B,

V B 3JICKTPOMarHuTHOM BOJIHE.
CBOMCTBA DIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, IPEIIOMIICHUE,
noysipu3anus, Judpakius,
untepdepenims. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTPOMarHuTHHIX BOJIH.
[IpuMeHeHue 3JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBSI3U U
TeneBuaeHUs. Paguonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE
OKPYXKarOUIEH CPEIbI.

TexHuyeckue ycTponucTaa u
MPaKTUYECKOE TPUMEHCHHUE:
MY3bIKQJIbHBIE THCTPYMEHTBI,
yJIbTPA3BYKOBAs IMATHOCTUKA

B TEXHUKE U MEAUIIMHE, pasiap,

U IpeIOMIICHUSI, UHTEpdEPEHITUH U
TudpakiMi MEXaHUYECKUX BOJIH.
HaGntonenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

Hccnenosanue cBOWCTB
AJIEKTPOMATrHUTHBIX BOJIH: OTPAYKEHUE,
IIPEJIOMIICHHE, NOJIAPU3aLUs,
nupakuus, UHTEpPEpeHIIHs.
N3yuyenue ycnoBUi U3Iy4EHUS
3JIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
OpHUEHTalN BEKTOPOB E, B,

V B DJIEKTPOMArHUTHOW BOJIHE.
N3ydenune npumeHeHns
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObscHEeHNE PUHIUIIOB JEHCTBUS U
yCIIOBUI 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIbTPa3BYKOBOM JUATHOCTUKHU

B TEXHUKE U MEIULIMHE, pajapa,
paauonpuéMHHKA, TEIIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Petienre pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONIOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONHUCHIBAIOLINE
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PaTUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neun

pacmpocTpaHEeHHE MEXaHUYECKUX U
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHA TSI TIOUCKA,
CTPYKTYypUPOBaHUS, HHTEPIPETAIIUU U
npecTaBiieHus nHpopMauu

IIPU MOATOTOBKE COOOIICHUIA

00 MCTIOJIb30BaHUH JICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyacTue B IucKyccuu

00 2JIEKTPOMarHUTHOM 3arpsi3HEHUN
OKPYKaIOUIEH CPEIbI.

PaboTa B rpymmax npu rIaHUPOBAHUH,
IIPOBEICHUH U WHTEPIPETANN
PE3YbTATOB OIBITOB M AaHAIIN3E
JOTIOJTHUTEIHHBIX UICTOYHUKOB
uH(OpMAaIUU TI0 TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMmonrHEHHOE pacnpOCTPAHEHUE
CBETa B OTHOPOAHOM cpene. JIyu
cBeTa. ToYeuHbIN UCTOYHUK CBETA.
OtpaxxkeHue cBeTa. 3aKOHBI
oTpaxeHnus ceera. [loctpoeHue
M300paKEHUI B IJIOCKOM 3€pKaje.
IIpenomiienue cBeTa. 3aKOHBI
npesioMyIeHus cBeTa. AOCOIOTHBIN
nokasarenp npenomiuenus. [lonnoe

N3ydenue sABICHHS TOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Mmoaenenn MUKpOCKOIa,
TEJIECKOTIA.

[TosryyeHue criekTpa ¢ IOMOIIBIO
IPU3MBbI U TU(PPAKIIMOHHON PEIIETKHU.
N3mepenne nokaszaTesst NpeaoMIeHUs
CTEKJIA.

HccnenoBanue CBOMCTB N300pakeHUM
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BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbIN yro oJIHOTO
BHYTPEHHETO OTPAXKEHUS.
Jucnepcus cBeta. ClOXKHBINA COCTaB
oeinoro ceera. L{Ber.

Cobuparonye 1 paccenBaroIe
nuH3bl. ToHkas nmuH3a. POKYCHOE
paccTOsiHUE U ONITUYECKas CUjia
TOHKOM JuH3bI. [locTpoeHue
M300paKeHHUI B COOMPAOIINX U
pacceuBaromux auH3zax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JlaBa€MO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
F€OMETPUYECKON ONITUKH.

Bonnogas ontuka. Uatepdepenius
cBera. KorepeHTHbIE HCTOYHUKM.

Y caoBust HAOTIOEHUS MAKCHUMYMOB
Y1 MUHHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE

OT JIBYX CUH(a3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cBeta. JudpaximonHas
pemérka. Y clioBre HaOIIOACHUS
[JIABHBIX MAKCUMYMOB TP MaJICHUN
MOHOXPOMaTH4YE€CKOIO CBETA

Ha TUPPAKITUOHHYIO PEHIETKY.

B JINH3aX.
OOBbscHEHNE IPUHIUIIOB JEHCTBUS U
ycII0BUI1 0€3011aCHOrO MPUMEHEHHUS
OYKOB, JIYIbI, (poTOANIIapara,
IIPOEKIIMOHHOIO anmnapara,
MHUKPOCKOIa, TEJIECKOIa, BOJJOKOHHOU
OINTUKH, TUPPAKIIMOHHOMN pEIETKH,
HOJISIPOUIA.

Pemenne pacuéTHbIX 3a7a4 ¢ IBHO
3aIaHHOM (PHU3UYECKON MOJCIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJ FEOMETPUUECKOW ONTHKHU.
[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IJIOCKUM 3€pKaJioM,
TOHKOU JIMH30M.

Paccmotpenue nipenenos
IPUMEHUMOCTH T'€OMETPUIECKOM
ONTHKHU.

Pacno3naBanue puznyeckux siBICHUN
B OIIBITaX U OKPY’KAIOLIEH KU3HU:
IPSIMOJINHEWHOE PACIIPOCTPAHEHNE
CBETAa, OTPa)XEHUE, IPEIOMIICHHE,
uHTeppepeHIus, TuPpakuus u
NOJIIpU3alMs CBETA, JUCIIEPCHSI CBETA.
N3yuenune ycnoBuit HaOIIOIEHUS
MaKCUMYMOB 1 MUHUMYMOB

B UHTEP(EPEHLIMOHHON KApTUHE
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[Tonsipuzanus ceera.

TexHnYeCcKHue yCTpOMCTBA U
MMPAKTUYECKOE MPUMEHECHUE:

OUKH, Jyma, (horoanmnapar,
MMPOEKIMOHHBIN amapar,
MHKPOCKOT, TEIECKOT, BOJIOKOHHAA
onTuka, AUdpakiMOHHasl peléTKa,
MIOJIIPOU T

OT JBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

VYcnoBue HaOMIOEHUS TIIaBHBIX
MaKCHMYMOB IIpH MaICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUIN

C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PaCIPOCTPAHEHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUN

C UCTIOJIb30BaHUEM (PU3NYECKUX
BEJINYMH: (POKYCHOE PACCTOSHUE U
ONTUYECKAs] CHJIA JIUH3bI

Uroro no pazneny

24

Paznen 3. OcHOBBI clieIMAJILHOM TEOPUM OTHOCUTEILHOCTH (1ajiee — CTO)

3.1

OCHOBBI cIIeIIMaIbHON
TEOpUHU
OTHOCHUTEJIBHOCTH

4

['panuLbl MIPUMEHUMOCTH
KJIaCCUUYECKOM MEXaHMKHU.
IToctynartsl cienuaibHON TEOPUU
OTHOCHUTEIJIbHOCTH: MHBAPUAHTHOCTh
MO/JTyJIsl CKOPOCTH CBETa B BAKyyMe,
MPUHIIAIT OTHOCUTEIIBHOCTH
OUHINTENHA.

OTHOCHUTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMe/1JICHHUE
BPEMEHHU U COKPALIEHUE JJIUHBI.

Penienne kaueCTBEHHBIX 3a7a4

C OIOPOI Ha U3YUYECHHBIE MOCTYIATHI
CTO.

Ncnonb3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH IJIs1 IOUCKA,
CTPYKTYpUPOBAHUS, HHTEPIPETAIIUU U
npejcTaBiieHust ”HGOpPMaIlUU MpU
MOJIrOTOBKE COOOIIIEHUM O TpaHuIax
MIPUMEHUMOCTH KJIACCUUYECKOMN
Mexanuku 1 ocHoBax CTO
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DHeprus 1 UMITyJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b MacChl C 3HEPTHUEN U
UMITYJIbCOM PEISTUBUCTCKOM
YaCTULIbI. DHEPTHUS TOKOSI

Uroro no pazneny

Paznen 4. KBanToBas pusuka

4.1

DJIeMEHTBI KBAHTOBOM
OIITUKH

®otonbl. Dopmyia [Litanka cBsA3u
sHEpruu (POTOHA C €T0 YACTOTOH.
DOHeprusi 1 UMITYJIbC (POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OMBITHI

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHHE
OitamreitHa aa pororddekra.

«KpacHas rpanuna» pororddekra.

JlaBnenue cBeta. OIbBITHI

I1.H. JIeOenena.

XHUMHYECKOE JICCTBUE CBETA.
TexHuuyeckue ycTponcTa u
MPaKTUUYECKOE MTPUMEHEHHUE:
dhoTosnemMeHT, (OTOAATIHK,
COJIHCUHAs OaTapest, CBeTOIUO/

Ha6monenue pororddexra

HA YCTAHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanne 3aKOHOB BHELTHETO
dbororddexra.

OOBsiICHEHNE OCHOBHBIX MPUHITUIIOB
JICVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (OoTOAIEMEHT, POTOAATUHK,
coJIHEUHasi OaTapes, CBETOANOI; U
YCJIOBUHM WX 0€30MaCHOI0 MPUMEHEHUS
B IIPAKTUYECKOMN KU3HU.

Pemienne pacuéTHbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJI KBAHTOBOW OTITHKHU.
Perienne kayecTBEHHBIX 3a71a4

C OIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
PacrioznaBanme Gpusndeckux siBICHHIMI
B yYEOHBIX OMBITAX:
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dboToanekTpudeckuii 3ppeKT, CBETOBOE
JaBJICHHUE.

Onucanre N3y4eHHBIX KBAHTOBBIX
SIBJICHUM Y TTPOLIECCOB

C HCTIOIb30BaHUEM (PU3UUECKHUX
BEJIUYHMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YaCTOTAa CBETA,
SHEPTHUs U UMITYJIbC (DOTOHA

4.2

Ctpoenue aTroma

Mopens atoma ToMmcoHa. OTBITH
Pesepdopna no paccessHuro
a-vactull. [lmanerapHas Moaenpb
aroMma. [Toctynarsl bopa.
W3nydenue u nornomieHne GoToHOB
IIpU [IEPEX0/Ie aTOMa C OJHOTO
YPOBHs 3HEPTUU Ha Ipyrou. Bunasl
criekTpoB. CHEKTp ypOBHEN IHEPTUH
aToMa BOJOPOAA.

BonnoBrwle cBoiicTBa yacTull. BoHEBI
ne bpoitns. KopryckyisipHo-
BOJIHOBOU JTYaJIU3M.

CrnoHTaHHOE U BBIHYKJIECHHOE
U3JIyYCHHUE.

TexHuueckue ycTpoucTBa U
MPAKTUUECKOE TPUMEHEHHUE:
CIIEKTPAJIbHBIN aHaJIU3
(CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP

N3yaenune monenu onwita Pezepdopaa.
[IpoBeneHue s3xcriepumMenTa

0 HAOJIIOICHUIO JTMHEHYATOrO CIEeKTpa.
OrneHka aOCOMIOTHBIX U OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEpPEeHUN (HU3UIECKUX
BEJINYMH.

N3yuenue monenu aroma: ToMcoHa,
MJIAHETAPHOM MOJEIU aTOMa, MOJEH
aroma bopa.

N3ydenue cnekTpa ypoBHEH 3HEprun
aToMma Bojiopojia. O0bsCHEHUE
IIPUHLINAIIOB IEUCTBUSA U YCIOBUU
0e30macHOr0 MPUMEHCHHUSI
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pemenune kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH U (PHU3HUECKUE
ABJIeHHS 10 TeMe « CTpOeHue aToMay.
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Pacno3znaBanue pu3nueCKuX sABICHUN
B YUEOHBIX OIIBITAaX: BOSHUKHOBEHHE
JIMHEWYATOrO CIIEKTPA U3JTy4YCHHUS.
AHanu3 KBaHTOBBIX IIPOLIECCOB U
SIBJICHUU C UCIIOJIb30BAaHUEM
nocryJsiatos bopa

4.3

ATOMHOE S7IpO

OKCIEPUMEHTHI, TOKA3bIBAIOIIHE
CJIO)KHOCTB CTPOCHHUS SApA.
OTKpBITHE PATHOAKTUBHOCTH.
OmnerTel Pesepdopaa mo
OTIpe/ICNICHUIO COCTaBa
PaIMOAKTUBHOTO U3ITyUCHUS.
CaoiicTBa anb(da-, 6era-,
ramma-usnydenus. Brnusaue
PaaMOaKTUBHOCTH Ha JKUBBIC
OpTaHU3MBL.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas monens snpa
I'eitzenOepra-MBaneHko.

3apsn sapa. MaccoBoe YuCIio sjpa.

N3otomnsl.
Anwda-pacnaa. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnan. ['amma-
u3NTydeHue. 3aKOH paIiO0aKTUBHOTO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B sIJIpe.
SlnepHble CUIBL.

N3yuyeHune 3KkCepruMeHTOB,
JOKa3bIBAIOIIMX CIIOKHOCTh CTPOCHHUS
aTOMHOTO sJIpa.

HccnenoBanue TpEKOB 4acCTHIL

(o roToBBIM (oTOrpaPusIM).
N3yueHue siAepHbIX CUIL, IAEPHBIX
peakumii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydenne HyKJIOHHON MOJENH s1/1pa
I'eitzenOepra-MBaneHko.

OObsicHEHUE YCTPOMCTBA U
IPUMEHEHUS 103UMETPA, KaMephbl
BuiibcoHa, siaepHoro peakropa,
aTOMHOU OOMOBI.

Pemrenue 3agau ¢ onopou

Ha MOJIy4YE€HHbIE 3HAHUS, B T.4. O 3aps/e
¥ MacCOBOM YHCIIE Spa.
Pacno3naBanue pu3nUecKux SBICHUM
B y4€OHBIX ONBITAX U B OKPYKaIoIen
YKU3HU: ECTECTBEHHAs! U NCKYCCTBEHHAs
PaauOaKTUBHOCTb.
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HedekT maccel siapa.

Snepnblie peakuuu. [lenenue u
CUHTE3 sJIEP.

S nepneii peakrop. TepMosaepHbIi
cuntes. [Ipo6iembl U mepCcreKTUBbI
AJIEPHON DHEPTETUKH.
DKOJIOTUYECKHUE ACTEKTHI SAEPHOMN
DHEPIETHUKH.

DOneMeHTapHble yacTulibl. OTKpBITHE
MMO3UTPOHA.

MeTtonapl HAOIIONCHUS U
PETUCTPALIUY JIEMEHTAPHBIX
YacTHIl.

DyHIaMEHTAJIbHBIE
B3auMozAeucTBusA. EMUHCTBO
(bu3MYEeCcKO KapTUHBI MUpA.
TexHuueckue ycTporcTa u
MIPAKTUYECKOE ITPUMEHEHHUE:
JIO3UMETP, KaMepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomba

Onurcanue KBaHTOBBIX SIBJICHUN U
MIPOIIECCOB C UCIIOIb30BAaHUEM
(GU3UYECKUX BEIMUWH: TTEPUOT
MOJIypacIaia, SHEPTHsl CBS3U ATOMHBIX
anep, Ae(eKT Macchl siapa.

AHanu3 mpoueccoB U SIBIICHUH

C UCITOJIb30BAHUEM 3aKOHOB U
ITOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsAIa, 3aKOH
COXPaHEHHS MaCcCOBOI0 YHCIIA,
nocrynatel bopa, 3akoH
PaaMOaKTUBHOTO pacnaja.

VYyacTtue B paboTe Kpyrioro crojia
«PyHIaMEHTAJIbHBIE B3aUMOCUCTBHUS.
EauHcTBO U3NUuecKoi KapTUHBI
MHUpPay.

Hcnonb3oBanre HHPOPMALMOHHBIX
TEXHOJIOTUH J1J1s TIOMCKA,
CTPYKTYpUPOBAHUS, MHTEPIIPETAIIUU U
npecTaBIeHus nHGoOpMaIuy Ipu
MOJrOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB KBAHTOBOU (DM3HUKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJOTHUECKUX
acCIeKTax sJIEpHON SHEPTETHKU

Hroro no pazneny

15
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Paszpnen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DIEeMEHTBI
aCTPOHOMUH U
acTpOpU3NKH

7

DTarnbl pa3BUTUS ACTPOHOMHUH.
[IpuknagHOE M1 MUPOBO33PEHUYECKOE
3HAYCHHUE ACTPOHOMHUM.

Bup 3Bé3ma0r0 HeOa. Co3Be3nus,
SIpKUe 3BE3/IbI, TJIAHETHI, UX
BUIMMOE JBHKEHUE.

ConneuHas cucTema.

Comnnne. CoJlHeUHAst aKTUBHOCTD.

UcTtounuk sneprun ConHua u 3BE3/I.

3BE3/1bI, UX OCHOBHbIC
XapakTepucTuku. Jluarpamma
«CIIEKTPaJIbHBINA KJIacC —
CBETHUMOCTBY». 3BE3/IBI IJIaBHOHU
TIOCJIIOBATCILHOCTH. 3aBUCUMOCTD
«Macca — CBEeTUMOCTDY JIJIS 3BE3]T
I'JIaBHOM IMOCJIEIOBATEILHOCTH.
BHayTpenHee ctpoenue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

0 MPOUCXOKJICHUHU 1 IBOJIIOIUU
ComHna 1 386311, DTallbl )KU3HU
3BE3I.

Muteunslii [TyTe — Hama ["amakTuka.
[Tonoxenue n nBrxenue CoiHIa

B I'anakTuke. THUIIBI raTaKkTHK.
Paguoranaktvku u KBa3aphl.
UEpHbie ObIpbI B A/Ipax rajakTHK.

[ToaroroBka cooO1ienuii 00 dTanax
pPa3BUTHUS ACTPOHOMHHM, O TPUKIATHOM
Y MUPOBO33PEHYECCKOM 3HAYCHUU
ACTPOHOMMH, O METOJAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMMH.

N3yuenune cOBpeEMEHHBIX
IPEACTABICHNN O POUCXO0KICHUN U
sBoJironny CoJiHIIa U 3BE3.
N3ydeHune TUNIOB ralakTuK,
paJuoTrajlakTUK U KBa3apoB.
N3yuenue nBuxkeHust HEOECHBIX TeT,
ABOJIIOLIMY 3BE3]1 U BeelleHHOM,
[IPOLECCOB, MPOUCXOIAIIMX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU Cpejie,
MaclTabHON CTPYKTYpbl BeeneHHOM.
OOmbsicHenue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xabou1a.
[ToaroToBka K 0OCYKIECHUIO
HEpEIIEHHBIX MTP00JIeM aCTPOHOMHUH.
IIpoBenenne HabmrOCHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIOJb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JJ1s1 OTIPEICIICHUS
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Bcenennas. Pacmmmpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ramaktuk. Teopus
bonsbiioro B3peiBa. PenukroBoe
W3JIyYCHHUE.

MacumtabHast CTpyKTypa
Bcenennoii. MeTtarajiakTuka.
Hepeménnble npobiemsl

MOJIOKEHUSI HEOECHBIX O0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOro MoyIapus

U ApKUE 3BE3BL.

[IpoBeneHre HaOMIOACHHI B TEIECKON
Jlynsl, maner, Mneunoro Ilytu.
VYyacTue B IMCKYCCHUU O HEPELIECHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMUU
Uroro no pazneny 7
Pa3pnes 6. O0o01aroiee noBTopeHue
6.1 | OOGob6maroriee 4 O06001IeHNe ¥ CUCTeMaTH3aIUs YyacTue B IUCKYCCHU O POJIA (PU3UKH
MMOBTOPEHHE coJiep KaHus pa3AesioB Kypca ¥ aCTPOHOMHU B PA3IMYHBIX cepax

«Mexanuka», «MonekyisapHas
¢dbu3MKa U TEPMOJIMHAMUKAY,
«OnexTpoauHamukay, «Komnebanus
1 BOJIHBI», «OCHOBBI CIIEIIUAILHOMN
TEOPUH OTHOCUTEIIBHOCTUY,
«KBanToBas puznkay, « JJIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHOMHH B
AKOHOMHYECKOM, TEXHOJIOTUYECCKOM,
COIMAJIBHOM U ATHYECKOM cepax
JIeSITEIbHOCTH Y€JIOBEKA, POJIb U
MeCTO (PU3KUKHN ¥ AaCTPOHOMHH

B COBPEMEHHOM HaYYHOU KapTUHE
MHpAa, 3HAYEHUE OINUCATEIIbHOM,

JIEATEILHOCTH YeI0BEKa.
ITonroroBka cooOIIEHUH O MeCTe
(bU3UUYECKOM KapTUHBI MUpPa B PAITY
COBPEMEHHBIX MPEICTABICHUMN

O IPUPOJIE.

BrimonHenne yueOHbIX 3a1aHHH,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSITHH, GPU3UIECKUX
BEITMYMH U 3aKOHOB Kypca (PU3HKHU
10-11 knaccoB
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CUCTEMAaTU3UPYIOLLIEH,
OOBSICHUTENLHOU U
MPOTHOCTUYECKON (PyHKIIHIA
(U3HYECKON TEOPHUH, POJIb
(U3HYECKOI TEOPHUH B
(dbopMHpOBaHUY MTPEICTABICHUM
0 (hU3MYECKOIl KApTHHE MHUPA, MECTO
(bU3MYECcKOi KapTHHBI MUpa

B OOIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IPUPOJIE

Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

1. Msxumes 5. ®uzuka. 10 kmace: yued. mis o0meodpazoBaT. opranu3ainmii: 6a3oBbIii ypOBEHb /
I'.4. Msxumes, b.b. Byxosues, H.H. Corckuii; mox pen. H.A. IlapdenrbeBoit. — 4-e uza. — M.:
ITpoceemenune, 2018. — 146 c.: wi. — (Knaccuaeckuii Kypc).;

2. Msxkumes [.5. ®usuka. 11 kmace: yued. st 001meodpazoBaT. opraHusanuii: 0a30BbIid ypOBEHB /
I'.S. Msaxues, b.b. bByxosues, B.M. Hapyrun; nox pea. H.A. IlapdentbeBoii. — 4-e uza. — M.:

IIpoceemenne, 2017. — 432 c.: wi. — (Knaccuaeckuii Kypc).;

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Tonbndap6, H.U. ®usuka. 3anaynuk. 10-11 ki1.: mocobue nms 061eodpazoBaT. YUpeKaeHul. —
9-e u3., crepeoruir. — M.: JIpoda, 2005. — 398 c.: un. — (Bagaunuku «/Ipodsi»);
2. PeivkeBuu, A.Il. ®usuka. 3agaunuk. 10-11 ki1.: mocobue 11 00me00pa3oBar. yupeKacHui /

A.I1. PeiMkeBuu. — 15-¢ u3a., crepeorun. — M.: Ipoda, 2011. — 188, [4] c.: w1 — (3anayHuku
«Apodsi»)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U
PECYPCbBI CETU UHTEPHET

https://urok.apkpro.ru/ bubnnoreka nudpoBoro 00pa3oBaTEIHLHOIO KOHTCHTA
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