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PaGouas mporpamma mo yueOHomy mnpeametry «®Dusmka» (06a30BbI ypOBEHB)
(mpeameTtHas 00sacTh «EcTeCTBEHHO-HAYYHBIE TIPEIMEThD» ) BKIIOYACT TIOSCHUTEIHHYIO
3aMHCKY, COJEPKaHne OOyUCHHUs], TNIAHUPYEMbIC PE3yIbTaThl OCBOSCHHUS IPOTPAMMBI 110
dusnke, TeMaTHYECKOE TNIAHUPOBAHKE.

[TosicHuTeIbHAS 3amMCKa OTpakaeT OOIIME IMEW M 3a7a4d HW3yYeHHs (U3HKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TMPEANOCHIIOK K €r0 M3YYEHUIO OO0yJaroIIMMHUCS,
MECTO B CTPYKType yd4eOHOTO IIIaHa, a TaKXe IMOAXOABl K OTOOPY COJEpKaHWS,
K OTIPEICNICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxkanne OOydYeHHS PpaCKpbIBaeT COJCP)KATEIbHBIC JIMHUH, KOTOPHIC
npeTaraloTcsl i 00s3aTeTbHOTO0 M3YYCHHsI B KaXKJIOM KJIacce Ha YPOBHE CPEIIHEro
o011iero oOpazoBaHusl.

[TnanupyemMble pe3yiabTaThl OCBOCHHSI TPOTpaMMbl 10 (DHU3UKE BKIFOYAIOT
JUYHOCTHBIE, METalpeAMETHBIE PE3yJIbTaThl 3a BECh IMepuoja OOy4YeHHS Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXe TMPEAMETHbIC HOCTIKEHHs O00ydaromerocs
3a KKIbIH TOJ] 00yUYeHHUS.

HOACHUTEJIBHAA 3AIIUCKA

[Tporpamma no puzrke 6a30BOro ypoBHS Ha YPOBHE CpeHEro 00111ero 00pa3oBaHus
pa3zpaboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHOM mporpammel, npeacrabieHHbix B ®I'OC COO, a takxke ¢ yu4€ToM
benepanbHOi paboyeil mporpaMMbl BOCIUTAHUS U KOHLETILIUY MPENoaBaHusl yueOHOTO
npenmera «Puszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanuu,
peanu3yronMX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copep:xanue mporpaMMsl 1o (pu3uke HampaBiIeHO HA (OPMUPOBAHNE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOydaromuxcs 10-11 xmaccoB mpu oOyueHuM ux (Qusmke
Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOrO mnoxaxona. IIporpamma
no ¢gusnke coorBeTcTBYyeT TpeboBanusiM @I'OC COO Kk miaHUPYEMbIM JTUYHOCTHBIM,
NpPEeIMETHBIM W METaNpeJMETHbIM pe3yjibTaTaM OOy4YeHHs, a TakKe YUHUTHIBACT
HEOOXOJUMOCTh pEau3allid MEXIPEIMETHBIX CBsI3e (UMK C €CTEeCTBEHHO-
Hay4YHBIMU Y4e€OHBIMU TIpeAMeTaMu. B Heil omnpenesnsitoTcsi OCHOBHBIC 1IEJIM W3YUCHUS
Gbu3MKM Ha YpPOBHE CpeIHero ooOIero o0pa3oBaHUs, IUIAHUPYEMBIE pPe3yIbTaThl
OCBOGHUS Kypca (PU3UKU: JTUYHOCTHBIC, METANpeAMETHbIE, MpeaMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no pusnke BKIHOYAET:

IJIaHUPYEMbIE pe3yJbTaThl OCBOEHUsI Kypca (pU3MKU Ha 0a30BOM YPOBHE, B TOM
YHClIe IPEAMETHBIC PE3YJIBTATHI 10 T0JIaM 00YUYEHUS;

coziepkaHue yueOHoro npeamera « Pu3nkay 1o rojam 00y4yeHusl.

[Iporpamma o ¢usuke MOXKET OBITh HCIOIB30BaHA YUYUTEISIMU KaK OCHOBA
JUISL COCTaBlIeHUsS CBOMX pabouux mporpamm. [Ipu paszpaborke paboueil mporpammbl
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B TEMaTUYECKOM IUIAHUPOBAHUU JIOJKHBI ObITH YYTEHBI BO3MOKHOCTHU HCIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOMUXCA y4eOHO-
METOANYECKUMH MaTepuagaMu (MyJIbTUMEAUIHBIE IPOTPAMMBbI, JJIEKTPOHHBIE YUEOHUKHU
U 33JaYHUKHU, OHJICKTPOHHbIE OUOIMOTEKH, BUPTYyalbHbIE JTA0OPATOPUHU, HTPOBBIC
IporpaMMbl, KOJUIEKIUH HUQPPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATUIYIOMIUMHU
TUAAKTUYECKAE BO3MOXHOCTH HH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUM.

[Iporpamma mo (¢u3MKe HE CKOBBIBAET TBOPYECKYI0 HHUIIMATHUBY YUHUTEICH U
MPEIOCTABISAECT BO3MOXHOCTh Ul PEAIU3alUM PA3JIMYHBIX METOAUYECKUX MOJIX0I0B
K opraHuzanuu oOydeHHs (DU3WKEe TPH YCIOBUM COXPAHEHHUsS 005S3aTeNbHON YacTh
COAEpKaHUs Kypca.

du3rka KaKk Hayka o Hanbosee OoOIUX 3aKOHAX MPUPOJBI, BBHICTYIMAsl B KAUECTBE
y4eOHOTro TpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBCHHBIH BKIJIQJ] B CHCTEMY 3HAHHM
00 okpyxaroriem wMupe. llkonbHBIH Kypc GU3NKH —  cUCTEMOOOpa3yromun
JUTSL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEMETOB, MMOCKOIBKY (PU3NYECKHUE 3aKOHBI JISKAT
B OCHOBE IIPOIICCCOB W SIBJICHUW, HM3y4aeMbIX XHMHEH, Oumosorueid, Quznmdeckoit
reorpadueit u actpoHommueil. Mcmonp30BaHWe M aKTUBHOE IPUMEHCHHE (DH3MYSCKUX
3HAHWKM ONpENeNsieT XapakTep W pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJOTHH B cdepe
SHEPre€THKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJYYEHHUS] HOBBIX MaTEPHUAIOB
C 3aJJaHHBIMH CBOWCTBAMHU W Jpyrux. M3ydenwe (u3ukum BHOCHT OCHOBHOW BKJIAJ
B (opMupOBaHHWE  €CTECTBCHHO-HAyYHOW  KapTUHBI  MHpa  OOyYaroIIuXcs,
B (hopMUPOBAHKE YMEHUI MPUMEHATHh HAYYHBIM METOJ] TIO3HAHUS TIPU BHITIOJTHEHUN UMU
y4€OHBIX UCCIETOBAHUM.

B ocHOBY kypca Ghu3uKH A1 YPOBHS CpEHEro 00IIero 00pa3oBaHusl MOJIOKEH PSiT
U, KOTOPbIE MOYKHO PaCCMATPUBATh KaK IPUHIHUIIBI €I0 IOCTPOEHUSI.

Hoess yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJECPKHUT MaTepHal M3 BCEX pa3ieNioB (PU3WKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK M COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEM MaTepuas Kypca GU3UKUA 00BeAMHEH
BOKpYr (Qusnueckux Teopuil. Begymum B Kypce sBusercs (GOpMHpOBaHUE
MIPEJICTABJICHUMN O CTPYKTYPHBIX YPOBHSX MAaT€PUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus TmpeanosaraetT HCIOJb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (U3NUECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKKe€ C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU H
HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoesa npuxnaonoiu nanpasnennocmu. Kypc Qusuku mpeamnonaraer 3HaKOMCTBO
C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUHI
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeCTBOM BBEIEHUS FIEMEHTOB COJAEPKAHMS,
MOCBSIIEHHBIX OSKOJOTUYECKUM Tpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TaKKe OOCYXJEeHUs MpoOJieM palioOHATBHOTO
IPUPOAOTIONH30BAHUS U SKOJOTUYECKON O€30MacHOCTH.



CrepxHEBBIMH JJIEMEHTaMU Kypca (HU3WKM Ha YypOBHE CPEAHEro OOIIero
oOpazoBanusi sBIStOTCS  (Qusnueckue Teopuu (dhopMHpOBaHUE TMPEACTABICHHIMA
0 CTPYKType MOCTpOeHHs (HU3MUECKON TEOopuH, poiu (yHIaMEHTATbHBIX 3aKOHOB U
IPUHITUTIOB B COBPEMEHHBIX TMPEICTABICHUSAX O MPUPOJC, TPAHUIAX MPUMEHUMOCTH
TEOPHUA, JUIsl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLECCOB).

CucTeMHO-esTeIbHOCTHBIN TOAX0 B Kypce (PM3HMKH peann3yeTcs Mpexkae BCEro
3a cYET OpraHu3aliy YKCIEPUMEHTATBHON AesITeNbHOCTH 00yJaromuxcs. [{ist 6azoBoro
YPOBHSI Kypca GU3HKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTATHHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JJAOOPATOPHBIX PadOT, KOTOPBIEC B ITpOTrpaMMe 1Mo GU3UKe 00bEeTMHEHBI
B OOIIMIA CIIMCOK YYEHUUECKHUX MPAaKTUYECKUX paboT. Brigenenue B ykazaHHOM HepeyHe
7abopaTopHBIX pabOT, TPOBOAUMBIX JUISI KOHTPOJISI M OIEHKH, OCYIIECTBIISETCS
ydacTHUKaMU 00pa30BaTeNbHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHameHust kabunera pusuku. [Ipu s3TOM obGecnednBaeTcs: OBaieHne 00yJIarOITUMUCS
YMEHUSIMU ~ TPOBOAWTH KOCBEHHBIE H3MEPEHMS, MCCIEIOBAaHUS 3aBHUCHUMOCTEH
(bU3HYEeCKUX BETUYMH U IIOCTAHOBKY OIBITOB 1O TIPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonbiioe BHMMaHME yaenseTcs PEIICHUIO PAacYETHBIX M KayeCTBEHHBIX 3ajlad.
[Tpu »TOM 17151 pacu€THBIX 3a/1ad MPHOPUTETOM SIBISIOTCA 3aJaud C SIBHO 3aJaHHOU
bu3nueckoil  MOJENbIO, TO3BOJISIIONIME  MNPUMEHSITh  M3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca, TaK U WUHTErpupys 3HAHUS U3 pa3HbIX
paznenoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUsI Ha OOBSICHEHUE
NpoTeKaHusl PU3NYECKUX SBICHUN W MPOIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyromue
BBIOOpA PU3NYECKON MOJICTH TSI CUTYaINH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu PI'OC COO x MarepuanbHO-TEXHUYECKOMY
obecrieueHuto yueOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (PU3UKHU Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMs TOJDKEH U3YyYaThCs B YCIOBHSAX MPEIMETHOTO KaOWHeTa (DU3UKHU
WIM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukiIa. B kabuHeTe ¢uzuku J0KHO OBITH HEOOX0UMOE JIabopaTOpHOE 000PYyTO0BaHUE
JUTSI BBITIOJTHEHMSI YKa3aHHBIX B MpoTrpaMMe Mo (U3MKE YUYEHHYECKHUX MPAKTHUICCKUX
paboT ¥ IEMOHCTpAIMOHHOE 000pYyA0BaHHE.

JleMOHCTpalnoHHOe 000pyI0BaHHe (POPMHUPYETCS B COOTBETCTBHH C MPUHIIUAIIOM
MUHUMAJIFHON JIOCTATOYHOCTH ¥ OOECIEYMBAET TIOCTAHOBKY IEPEUYHMCICHHBIX
B mporpamMme mo (U3MKe KIIOUEBBIX JIEMOHCTpAIMil Jisi UCCIIENOBAaHUS HU3y4aeMbIX
SIBJICHHH W TIPOIIECCOB, SMIUPUICCKUX U (yHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHEHUM.

JlaGopatopHoe oOoOpylOBaHME i  YUYEHHUYECKHUX  MPAKTUUECKUX  paboT
dbopMupyeTCs B BUJIE TEMAaTUHIECKUX KOMIUIEKTOB U 00€CIIeUYnBaETCA B pacuére OJTHOTO
KOMIUIEKTa Ha JABYyX oOydaromuxcs. TeMaTndeckue KOMIUIEKTHI JTabopaTopHOTo
000pyI0BaHMsI JJOJKHBI OBITH IIOCTPOCHBI HA KOMIIJIEKCHOM MCTIOJB30BAHUH aHAJIOTOBBIX
U UU(pOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJE
U (pOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LIETISIMA  M3y4eHHS (u3uku B oOmEeM oO0pa3oBaHUU SBISIOTCS:

dopmMupoBaHrue MHTEpEca W CTPEMIICHUs OOYYAIOIIUXCS K HAYYHOMY HM3YUYCHHIO
IPUPOJIBI, PA3BUTHE UX UHTEJUIEKTYAbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEJACTABICHUH O HAyYHOM METOJAE IMO3HaHUS U (QOopMUpOBaHUE
UCCJIeI0BATEIHCKOTO OTHOILIEHUS K OKPYKAIOUIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMSI KaK pe3yjbTaTa H3Y4Y€HUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHUe yMEHUN OOBSCHATH SBJICHHUS C MCIOJIB30BAHUEM (PU3UUECKUX
3HAHHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTaBICHUH O Poau (U3UMKU [ Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHre STHX Lele oOecrneuynBaeTcsi pelIeHUEM CIEAYIOMMX —3ajad
B IIpoliecce U3yUYeHus Kypca PU3UKU Ha YPOBHE CPETHEro 0011ero 00pa3oBaHus:

npuoOpeTeHre CUCTEMbl 3HaHUN 00 oOwmuX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, BKIIIOYAsl MEXaHUKY, MOJEKYISPHYIO (DU3UKY, DJIEKTPOJIUHAMUKY,
KBAaHTOBYIO (PM3UKY U DJIEMEHTHI aCTPO(PU3UKY;

dbopMHupOBaHWE YMEHHI MPUMEHSATH TEOPETUYECKHE 3HAHUA I OOBSICHECHUS
bu3NYecKuX SBICHUW B TMPUPOJAE M IS TPUHATUS TMPAKTHUYECKUX PEIICHUM
B TIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHMs Pa3IMYHbIX 33Jlad C SBHO 3aJaHHON (HU3MYECKO
MOJIEJIbIO, 33/1a4, TOIPAa3yMEBAIOIINX CAMOCTOSTENbHOE Co3/laHne (PU3NIECKON MOJIeNH,
aJICKBaTHOM YCIIOBUSM 3aJ1a4H;

MOHUMaHHE (PU3UYECKUX OCHOB U IIPUHIIUIIOB JICUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IIPOLIECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENy;

OBJIAJICHUE METOJaMU CaMOCTOSTENbHOIO IUJIAHUPOBAaHUS U  IMPOBEACHHUS
(bU3NYEeCKUX SKCIIEPUMEHTOB, aHAIN3a W WHTEPIpeTanuy WH(POpMaIUU, OMPEICTCHIS
JOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTATa;

CO3/IaHME YCJIOBHM JUISI Pa3BUTHUS YMEHHM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JICSATEIBLHOCTH.

Ha wusyuenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpeaHEro oOIIero
oOpaszoBanus orBoguTcss 136 yacoB: B 10 kimacce — 68 wacoB (2 waca B Hemeno),
B 11 xacce — 68 yacoB (2 yaca B HEJCIIO).

[Ipennaraemelii B mporpamMmme 1o (pu3uKe nepedeHb Ja00paTOPHbIX U MPAKTUYECKUX
paboT sIBIISIETCS] PEKOMEHI0BAaHHBIM, YUUTEIb JEJIaeT BEIOOP MPOBEACHHS Ta00PATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUIYATbHBIX OCOOCHHOCTEW 00y4aroUXCl.

JIrobas paGoyas mporpaMMa JOJKHA TOJHOCTBHIO BKIIIOYATH B €05 COAEpHKaHUE
JAHHOM MporpaMMbl 10 (pU3HMKe.

B oTaenbHbIX ciyyasx Kypc pU3HKU 6a30BOr0 YpOBHS MOXKET H3y4aThbest B 00bEMe 204
yaca 3a jaBa rojga oOydenus (3 u B mememo B 10 m 11 kmaccax). B srom ciydae
yBenuuuBaeTcsi He MeHee ueM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIIONb3YETCsl YUUTEIEM
JUIsl U3yYEHHsI BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM MpoduieM OOydeHHs, U
yBEIMYMUBACTCS yueOHasi Harpy3Ka, OTBOJAMMAs HA U3yYCHHE MEXaHUKU, MOJEKYISIPHON
GU3NKKH W DAJICKTPOJMHAMHUKH, 32 CUET paCHIUPEHHS dYuciaa Ja0OpaTOPHBIX padboT
HCCIIEZIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHUsI KAUECTBEHHBIX M PACYETHBIX 3a/1a4.



COJEPKXAHUE OBYUEHUA

10 KJIACC
Pa3znea 1. ®u3uka u MeTOAbl HAYYHOT'O MO3HAHUSA

dusuka — Hayka o npupoje. HayuHble METOABI MO3HAHUS OKPYXKAIOIIETO MHUpA.
Ponb sxcniepuMenTa M TEOPUU B IPOILIECCE MO3HAHUS PUPOIbI. DKCIIEPUMEHT B (PU3BHUKE.

MopenvupoBanue (U3MYECKUX SBIEHUH U TpolieccoB. HayuyHbie THMOTE3BI.
dusnyeckrue 3aKOHBI U TEOpHUH. ['paHUIlbl MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponps u mecto ¢pusuku B GOpMUPOBAHUU COBPEMEHHOW HAYUYHOW KAapTHUHBI MUPA,
B MIPAKTUYECKON JI€ATETBHOCTH JIOICH.
Jlemoncmpayuu

AHanoroBble U IU(YPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Paszngea 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe aBrxeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO IBMKEHUS. Cuctema
orcuéra. Tpaekropus.

[Tepemernienue, CkOpoCcTh (CpeIHssSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaT€pPUAIbHON TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBl KoopauHar. CloxkeHue
MEPEMELICHHUM U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpSAMOJUHEHHOEe JBIKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEPEMEIICHUS MaTEpUAIbHOMN
TOYKH OT BPEMEHU.

CBoOosiHOE TazieHue. Y CKopeHre CBOOOJHOTO MaICHUS.

KpuBonmHeiiHoe OBHKEHHUE. [[BH)KEHME MATEPUAIBHOM TOYKM MO OKPYKHOCTH
C MOCTOSTHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS! CKOPOCTh. [lepuon
U yactoTa oOparnienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuYecKne yCTpPOMCTBA M MPAKTUUECKOE MPUMEHECHHUE: CIUIAOMETP, IBUKECHUE
CHapsJIOB, LICIIHBIE U PEMEHHBIEC IEPENAYU.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WIUTIOCTPALMS KWHEMATHUYECKHX XapaKTEPUCTHUK
JIBH>KCHUSL.

[IpeoOpazoBaHue NBUKEHUI C UCIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYXE U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGnionenue paBuxeHUs Tena, OpOIIEHHOIO TMOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHS.

HanpaBneHnue cKkopoCcTy Mpu JBUKEHUH MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

N3yueHne HEPaAaBHOMEPHOI'O [BWKEHUS C LEIbI0 OMNPEIEIICHUS MIHOBEHHOMU
CKOpOCTH.

HccnenoBanne  COOTHOUIEHUS  MEXKIYy  MYyTAMH, MOPOWJIECHHBIMH  TEJIIOM
3a MOCJIeI0BATEIbHBIE PABHBIE POMEXKYTKH BPEMEHH IPHU PABHOYCKOPEHHOM JIBUKCHUU
C HAYQJILHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydyeHne NBWKEHUS IIApUKAa B BA3KOM IKUJIKOCTH.

W3yuenue nBrxeHus Tena, OpormeHHOro rOpU30HTAIBHO.

Tema 2. lunamuxa

[Tpunuun otHocutrenbHOCcTH ['anunes. Ilepsoit 3akoH Herotona. MHepunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuma. Ilpunuun cynepnosunuu cuii. Btopoilt 3akoH HproToHa
JUIsl MaTepuaabHOM TOUKU. TpeTuii 3akoH HeloTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoOro tsarorenus. Cuia tsxectu. [lepBasg kocmuyeckass CKOpOCTb.

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

Tpenne. Bunpsl Tpenust (mokosi, CKoJbkeHHUs, kaueHus). Cuna Tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUA U cuiia TpeHus nokosi. Koaddumment tpenns. Cuna
CONIPOTHBIIEHUS IIPU JBHKEHUU TeNa B )KUAKOCTU WJIU ra3e.

[ToctynaTenbHoe 1 BpamaTeIbHOE IBUKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpamieHus. 11nedo cuibl. YcimoBus paBHOBeECHs
TBEPAOIO TeNA.

TexHuueckne yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHHE: MMOIINUITHUKY, TBUKEHHE
VCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHHE NHEPLIUH.

CpaBHeHue Macc B3aMMOJEHCTBYOIIUX TET.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT A€(OpMaLUH.

HesecomocTte. Bec Tena npu yCKOpEHHOM NMOABEME U NIAJICHUH.

CpaBHeHUE CHJT TPEHUS MTOKOSI, KAYEHHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPIOro Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yuenue nBmxeHus: Opycka mo HaKJIOHHOM MJIOCKOCTH.

HccnepoBanne 3aBUCHUMOCTM CHJI  YIIPYTOCTH, BO3HUKAKOUIUMX B IMPYXKUHE WU
pEe3HOBOM 00pasiie, OT ux aedopmMaiiiu.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOIrO TeNa, UMEIOLIEr0 OCh BPALCHHUS.



Tema 3. 3akonbl cCOXpaneHus 6 MexaHuke

NMnynbc MaTepuanbHON TOYKH (Tena), CUCTEMbl MaTepUabHbIX TOUeK. Mmmyibe
CWIBl W H3MEHEHUE HMIyJIbca Telld. 3aKOH COXpaHEHUs uMIlyJbca. PeakTuBHOE
JBUKCHUE.

PaGora cuiibl. MOIIHOCTD CUITBI.

Kunernueckass »3Hepruss MarepuaibHOW TOUkW. Teopema 00 HW3MEHEHUU
KUHETUYECKOU DHEPTUMU.

[TorenuumanbHas sHeprus. lloTeHunanpHas 3Heprus ynpyro aeGopMUPOBAHHOU
npy>kuHbl. [loTeHnnanpHas sHeprus Tenaa BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHuuanbHbIe U HENOTEHIMAIbHBIE CUJIbl. CBsA3b paOOTHI HEIOTECHIIMAIBHBIX CHUJT
C U3MEHEHUEM MEXAaHUYECKON SJHEPTHH CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXAaHHUYECKOU
DHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecknue YCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHMUE: BOIOMET, KOIED,
IIPY>KUHHBIN IUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXPaHEHHUs UMITYJIbCA.

PeakTrBHOE IBHKEHUE.

[lepexon moTeHUMATBLHON SHEPTUHU B KHHETHYECKYIO U 0OpaTHO.
Yuenuueckuu sxcnepumenm, nabopamopmuvie pabomul

N3yuenue abCOMOTHO HEYNPYTOro yAapa ¢ HOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXAHWYECKOM SHEPIHM Tella
Ha IIpUMeEpe PaCTHKEHUs PE3UHOBOTO JKI'yTa.

Paznen 3. MouiekyJsipHasi pu3nka 4 TepMOJUHAMHUKA
Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuxkenue. [duddys3us. Xapakrep [BIKEHHUS U
B3aMMO/ICVCTBHS YACTUII BelllecTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MojieNiell. Macca 1 pa3Mepbl MOJICKY L.
KonunuectBo Bemectsa. [locrosnnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ wu3Mepenue. lllkama Temmepartyp
Llenscus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KMHETHYECKON
TEOPUH UACATBHOIO ra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpelHe KUHETUYECKOU
SHEPrUMU TEIUIOBOrO ABMKEHUA yactul rasza. lllkama temneparyp KenbBuna. ['azoBbie
3akOHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon JlaneroHa. WM3omporeccsl
B MJI€aJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHu4yeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.



Llemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOEHUE BelllecTBa, GoTorpaduu MOJIeKyl
OPraHUYECKUX COCITMHCHUU.

OmnbiTel 0 AU Y3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopens onbita LlTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHS.

Mogens, WUTIOCTPUPYIOIIas IPUPOIY IaBJICHUS Ta3a Ha CTEHKH COCY/Ia.

OMBITHL, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€aTLHOTO ra3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

Ornpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00BhEMa
KOMHATBI, IABJICHUS U TEMIIEPATYPhI BO3/TyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKTy ITapaMeTpaMH COCTOSIHUSI Pa3peKEHHOI0 rasa.

Tema 2. Ocnoébl mepmoouHamuKu

TepMonuHamuueckass cucreMa. DBHyTpeHHss DJHEpPrUs TEpMOIAMHAMUYECKOU
CUCTEMBI M crnocoObl €€ u3MeHeHusa. KommuecTBo TemnoTel M padota. BHyTpeHHss
DHEPIHUsl OJHOATOMHOTO HACAIBHOTO rasa. Buael Temonepenadn: TEILIONPOBOJHOCTD,
KOHBEKIIMS, M3JydYeHHUE. Y AenbHas TEIIOEMKOCTh BemecTBa. KoinyecTBO TEIIoThI
IIPHU TEIIoNepeaye.

[Tonsitue 06 annadataom npouecce. [lepBbiii 3ak0oH TepMoauHAMUKU. [Ipumenenue
IEpBOr0 3aKOHa TEPMOJMHAMHUKM K H3ompoieccaM. ['paduueckas uHTeprperanus
padoThI rasa.

BTtopoii 3akon Tepmonunamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOJIE.

TeruioBble MamuHbl. [IpuHIMIBL KecTBUS TemIoBbIX MamuH. [IpeoOpasoBanus
SHEPIUH B TEIUIOBBIX MamnHax. KoaddunueHT none3Horo AeicTBUS TEIIOBONW MAIlIUHBI.
[ukn KaprHo u ero xodhdUIMEHT TOJIE3HOTO ACHCTBUSA. DKOJIOTHYECKHE MPOOIEMbI
TEIJIOHEPTETHKMU.

TexHuyeckue yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: ABUTATEb BHYTPEHHETO
cropaHusi, ObITOBOI XOJOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEHW PHEPrUU Teja MPU COBEPIICHUH paOOThI: BBUIET MPOOKH
U3 OYTBUIKM TOJI ICMCTBUEM CHKATOTrO BO3[yXa, HarpeBaHue 3(upa B JIATYHHOU TpyOKe
nyTEéM TpeHus (BUIEOAEMOHCTpALs).

N3meHeHne BHyTpeHHEW 3HEpruu (Temreparypbl) Tejna NpH Terulonepenaye.

OnbIT 110 aabaTHOMY PACIIMPEHUIO BO3/yXa (OMBIT C BO3YIIHBEIM OTHUBOM).

Mogenu mapoBoii TypOWHBI, ABUTaTeNsl BHYTPEHHETO CrOpaHUs, PEAKTHBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomoi

N3mepenue yaenpHOU TeIIOEMKOCTH.
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Tema 3. Acpezcamniuie cocmoanus eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHjeHcarusi. McnmapeHue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEINIbHAsA BJAXHOCTb BO3ayxa. HacelmeHHsli mnap. YxaenbHas TeEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

Tépmnoe Ttenmo. Kpucramnumyeckue u amopduble Tena. AHU30TPOMHS CBOWCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpucTayui3anus. Y aenbHas TemioTa miasienus. CyOoaumanusi.

YpaBHeHuE TeroBoro Oanaxca.

TexHuueckre yCTponCcTBa U MPAKTUYECKOE PUMEHECHHUE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJOTMU TOJYYEHHS COBPEMEHHBIX MATEpPHUAIIOB, B TOM YHUCIE
HAaHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCcTBa HACBHIILIEHHBIX MTAPOB.

Kunenue npu noHMXKEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U IJIaBJIEHUS KPUCTATNIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3AYyXA.

Paznen 4. DiiekTpoguHAMUKA
Tema 1. dnekmpocmamuka

DneKkTpu3anus Tell. DIEKTpPUYECKUW 3apsia. J[Ba BHIA AIEKTPUYECKUX 3apsioB.
[TpoBOAHUKM, NUAIEKTPUKA U MOJYIPOBOJHUKUA. 3aKOH COXPAHEHUS SJECKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHblil snekTpuueckuid 3aps.
DnekTpudeckoe nojie. Hanpssxk€HHOCTH anekTprueckoro nosst. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX NOJIEH. JIMHUK HANTPSIKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratudeckoro mojis. IloreHuuan. Pa3HOCT MOTEHIMAOB.
[IpoBOOHUKM ¥ JUPJEKTPUKKA B DJIEKTPOCTATUYECKOM Ioje. JludnmekTpudeckas
ITPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. OJEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsLKEHHOTO KOHJEHCATOPa.

TexHuyeckue yCTpOMCTBA W IPAKTUYECKOE NIPUMEHEHME:  DIIEKTPOCKOIL,
ANEKTPOMETP,  DBJIEKTPOCTaTUYECKas  3allluTa,  3a3eMJICHHE  AJIEKTPOINpPUOOPOB,
KOHJICHCATOpP, KOTIMPOBAJIBHBIN anmnapar, CTpyWHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLIKI IEUCTBUS JIEKTPOMETPA.

BzaumopenicTBre Had3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEII.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOoCcTaTHYECKas 3aIuTa.
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JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH INTIOCKOTO KOHAEHCATOpa OT IUIOIIA! MJIACTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPHUYECKON MPOHUIIAEMOCTH.

OHeprus 3apspKEHHOr0 KOHIEHCATopa.
Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3mepenne 351eKTpOoEMKOCTH KOHAEHCATOpa.

Tema 2. ITocmoannwtii Inexkmpuueckuit moxk. Toxu 6 paziuunvlx cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CyIIECTBOBAHUSA JIEKTPUUECKOrO TOKA. McTouHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 11 yyacTka 1enu.

DJIEKTPUYECKOE  CONPOTUBJIECHUE.  YIEINbHOE  CONPOTUBIEHHUE  BEIIECTBA.
[TocnenoBarenpHOE, NapAJIEIbHOE, CMENIAHHOE COEIMHEHUE POBOJHUKOB.

PaGoTa sanexrpudeckoro Toka. 3akoH Jxoymns—JIenua. MomHoCTh 3J€KTpUYECKOTO
TOKA.

DJIEKTPOJABWXKYILAsA CHJIa U BHYTPEHHEE CONPOTUBJIEHUE MCTOYHMKA TOKA. 3aKOH
Oma 17151 ToTHOM (3aMKHYTOM ) 3ieKkTpudeckoil nienu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS! TPOBOJAMUMOCTh TBEPIBIX METAILUIOB. 3aBUCUMOCTh COITPOTHBIIEHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIpOBOJIUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBoauku. CoOCTBEHHAS M IPUMECHAST TPOBOIMUMOCTD TTOJTYITPOBOTHUKOB.
CaotictBa p—n-nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DIEKTPUYECKUN TOK B PACTBOPAX U PACILIIaBaX JIEKTPOIUTOB. DIEKTPOIUTHUECKAS
QU CCOLUALNS. DIEKTPOIIU3.

DJNeKTpU4ecKuii TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIA PA3Ps.
Monnus. [1na3zma.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHUKHU TOKa, 3JIEKTPOHATPEBATENbHbBIE MPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
npuboOpsl, TEPMOMETP CONPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYHIPOBOIHUKOBBIN IO/, TrajJbBaAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAaPSKEHUS.

3aBUCUMOCTb COTPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IIOIIAIH
MONIEPEYHOr0 CEYEHUS U MAaTEpHAIA.

CmenianHoO€ COeIMHEHUE TIPOBOIHUKOB.

[Ipsmoe  w3MepeHue  INEKTpOABWXKYLIEH  cuibl. KoOpoTkoe  3aMbIKaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBHCUMOCTb CONPOTHUBJICHHS METAJIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 TpOBOAMMOCTb BO3/1yXaA.

OnHOCTOPOHHSIS NPOBOAMMOCTD TUOAA.
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Yuenuueckuii sxcnepumenm, 1abopamopivie pabomsi

N3yuenne CMENIaHHOT0 COCTMHECHUSI PE3UCTOPOB.

H3mepeHne dIeKTPOJBIDKYIICH CHUIBI HWCTOYHMKA TOKA W €r0 BHYTPEHHETO
COTIPOTHUBJICHUS.

Habmronenue snekrpoiusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIecTBISIETCS C YUETOM
coJiep KaTeNIbHbIX MEXITPEIMETHBIX CBI3el C KypcaMu MaTeMaTHKU, OUOJIOTHHU, XUMUH,
reorpaduu U TEXHOJIOTHHU.

Meorxcnpeomemnvlie nowsimusi, CBSI3AHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, TUNoTe3a, pu3nueckas BeITUYNHA, 3aKOH, TEOPHUS,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MO/JIEb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHUM, JHUHEWHas (GyHKIUs, mapadoda,
rurnepoOosia, X rpauKu U CBOMCTBA, TPUTOHOMETPpHUUECKHE (DYHKIIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIECTBO, BEKTOPHI M UX
MPOCKIIUK Ha OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mMexaHuueckoe ABUKEHUE B KUBOW mnpupope, auddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BUIBI TEIUIONEpPEAayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUSI B )KUBOM MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE ATOMOB U MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIJIOBbIE CBOWCTBA TBEPIBIX TEN, KUAKOCTEH U Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAIIIOB, AJIEKTPOIUTUYECKAS JUCCOIMALINS, TaJbBAaHUKA.

Teoepaghus: BnaxHOCTH BO3/lyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE JIBMKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUsS B TEXHUKE, TMOJIIUIHUKNA, MCIOJIb30BAHUE 3aKOHA COXPAHEHUsS HMITYJIbCca
B TEXHUKE (pakeTa, BOJOMET U JAPYrue), ABUTraTeslb BHYTPEHHErO0 CropaHus, mapoBas
TypOrHa, OBITOBOM XOJOMMILHUK, KOHTUITMOHED, TEXHOJIOTHUH TIOTYyUYCHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, DJIEKTPOCTaTUUECKas
3alllUTa,  3a3€MJICHHE  DJEKTPONpPUOOpPOB,  KCEPOKC,  CTPYHHBIH  TPUHTED,
AJIEKTpOHArpeBaTeIbHbIE TPUOOPHI, TEKTPOOCBETUTENBHBIC MPUOOPHI, TATHBAHHKA.

11 KJIACC
Paznen 4. DiekTpoauHaAaMUKA
Tema 3. Macnummnoe none. In1eKmpoMazZHUMHAA UHOYKUUS

IlocTossHHBIE MarHuThl. B3amMOaelcTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMHU. [IpyHOUII Cyneprno3uuuyu MarHUTHBIX IIOJIEH.
JInauy MmarauTHOM MHAYKIMK. KapTrHa TMHANA MarHUTHOM MHYKIIMH MOJIS ITOCTOSTHHBIX
MarHuTOB.

MarnutHOEe moJjie TpOBOAHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKUMHA MarHUTHOIO
10JIs1 JJIMHHOI'O IIPSAMOI0 IIPOBOJAHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmonencTBre NpOBOJHUKOB C TOKOM.
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Cwita Amnepa, €€ MOyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, e€ Moayib W HampaBlieHUE. [[BUKEHHE 3apsHKEHHOW 4YacTHUIIbI
B OJTHOPOJHOM MarHUTHOM moJie. PaGoTa cuibl Jlopeniia.

SIBrieHne 3neKTpOMarHuTHOM MHAYKIMU. [[OTOK BEKTOpa MAarHUTHOW HHAYKIIVH.
DNEeKTPOABIKYIIAS CUJIa MHAYKIHUH. 3aKOH 3J1€KTpOMarHuTHOU nHaykuuu dapajes.

BuxpeBoe »snekrpuueckoe moJjie.  DJNEKTPOABUXKYIIAsS  CHJIAa  HMHIYKIUU
B [IPOBOJIHUKE, IBMKYLIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTh.  SIBI€HME  CAaMOMHAYKUMH.  OJEKTPOABMXKYyLIas  CHJa
CaMOUHIYKIIUU.

DHeprus MAarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MATrHUTHI,
ANEKTPOMArHUTHl,  JJIEKTPOJBUIaTEIb,  YCKOPUTEIHM  BJIEMEHTAPHBIX  YacCTHII,
VHIYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIUA MAarHATHOTO TTOJIS.

B3aumopericTBre 1ByX MMPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cviibl JIOpEeHIIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 31EKTPOMArHUTHOM UHIYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHMUTHOTO MOTOKA.

SBrieHME CAMOUHAYKIIVH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanne AeiCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Pasnen 5. KoreOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KONEOAHUA

KonebarensHas cuctema. CBoOOAHBIE MEXaHUUECKHE KoneOanus. ['apMoHndecKue
konebOanus. Ilepuon, yactora, ammuuryga u ¢asza xkonedbanuil. [IpyKUHHBII MasgTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHHMUYeCKuX KosebOanuii. [IpeBpaiienue
SHEPrUuu MPU TAPMOHUYECKUX KOJICOAHUSX.

Kone6arensHbliit KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJI€OaHUs B UI€aTbHOM
K01e0aTeTbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHMYECKUMHU U AJICKTPOMATHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHs BSHEPIMM B HJICAJBHOM
KoJieOaTeIbHOM KOHTYPE.
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[IpencraBienre o 3aTyXaroUUMXx KojeOaHUsAX. BbIHYy>XIeHHbIE MEXaHUYECKHe
kosnebanus. Pezonanc. BeiHyX1eHHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUsl.

[Tepemennsblil TOk. CUHYCOMAQIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYHOE U JECUCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIPSIKCHMUSL.

Tpancpopmarop. IlpousBoicTBO, Tmepeaadya W MOTPEOJIEHUE DIIEKTPUUECKOU
SHEPruu. OKOJIOTMYECKHE PHUCKM TIPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
UCITOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpoOMCTBa U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPUUECKUN 3BOHOK,
TE€HEepAaTOp MEPEMEHHOIO TOKA, IMHUU 3JIEKTponepeaay.
Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHOM cucTeMbl (NMPYKUHHBIM WU
MaTeMaTUYECKU MasTHHK).

Hab6mronenue 3aTyxarmmx KojaeOaHmi.

HccnenoBanue CBOMCTB BEIHYXACHHBIX KOJIEOaHHIA.

Habnronenue pezonanca.

CB0OOTHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMS.

OcmuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANpsDKEHUST OT BPEMEHH)
JUTSE TIEKTPOMArHUTHBIX KOJICOaHUH.

PezoHanc mnpu  mocnenoBaTEIbHOM — COCAMHEHUHM  PE3UCTOpa,  KaTYILIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Moenb TMHUY 3JIEKTPOIEPEIayuH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

UccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MAJBIX KOJI€OaHMM rpy3a HA HUTH OT JJIUHBI
HUTH U MACCHI Ipy3a.

HccnenoBanne NepeMEHHOr0 TOKA B LIENU U3 MOCJIEA0BATEIbHO COEAUHEHHBIX
KOHJEHCATOPA, KaTyLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenusi. llepuwon. CkopocTb
pacrpocTpaHeHus U JyInHa BOJIHBL. [lonepeunsie u mpooibHbIe BOJIHBL. MHTEepdepenms
1 qudpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. YCIOBUSA W3JIYYE€HUS OJJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BekTopoB E, B, V B smektpomaruuTtHOil BosiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJSIpU3amus, AUGpaKius,
uaTepdeperius. CKopoCcTh IEKTPOMAarHUTHBIX BOJIH.

[[lkama SIEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHME BIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyuHLMIBI pauOCBSI3U U TeNeBUACHUA. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpeibl.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUWArHOCTMKA B TEXHUKE M MEAULMHE, pajap,
paauonpuEéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neusb.
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Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MONEPEUHBIX U TPOOJIBHBIX BOJIH.

Koneobiroeecs Teno Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

HaOnronenue uatepdepeHiuu u q1udpakimuu MEXaHuueCKUuX BOJIH.

3BYKOBOI pe30HaHC.

HabGnronenue cBsi3n rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M M 9acCTOTOMN
KOJIeOaHHI.

HccnenoBanre CBOKWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIIEHUE,
noJispu3anys, Tudpaxius, uHTepPEpPeHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonHEHOE pacnpOCTPAHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd ceera. ToueuHbIli HCTOYHHUK CBETA.

Otpaxenue cBera. 3akOHbl OTpaxkeHus cBeTa. llocTpoenne u300pakeHUN
B IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBETAa. AOCONIOTHBIA IMOKA3aTeNb
npenomieHusi. [lonHoe BHyTpeHHee otTpaxenue. [lpenenbHbIE  yrojnl MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHblii cocTaB Oenoro ceta. LIBer.

Cobuparomue u paccenBaromye TuH3bI. ToHkas nuH3a. DOKyCcHOE paccTOsHHUE U
ONTHYECKas CWia TOHKOW JuH3bL. [locTpoeHue wu3zo0pakeHuit B coOuparomux u
pacceuBaronX JuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJTUYECHUE, JaBAEMOE JTUH301.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas onrtuka. UHtepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HaOIIOJICHUs] MAaKCUMyMOB M MUHHMYMOB B HMHTEP(PEPEHIIMOHHONW KAapTUHE OT JABYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas pemeérka. YciaoBue HAOMIONECHHS TJIaBHBIX
MaKCHMYMOB IPH MaJICHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoiicTBa U MPaKTHUECKOe MPUMEHEHHE: OUKH, JIyTia, oToanmnapar,
MPOCKIIMOHHBIN arapaTr, MUKPOCKOI, TEJIECKOII, BOJOKOHHAs ONTHKA, TU(paKIMOHHAS
pemeéTKa, NoJIApOuL.

Jlemoncmpayuu

[IpssMonuHEHOE  paclpoOCTpaHEHHWE, OTpPAKEHUE U  NPEIOMIIEHHE CBETa.
OnTudeckue mpudopsI.

[TomHO€e BHYyTpEHHEE OTpakeHue. Moaens CBeToBOAA.

HccnenoBanue cBOWCTB U300pakeHU B JIMH3aX.

Mogenu MuKpocKkomna, TeJIeCKOna.

Habnronenue unrepdepeHimu cera.

Habnronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.
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[TomyyeHue cekTpa ¢ HOMOIIBIO IPU3MBI.
[Tomyuyenue ciexTpa ¢ TOMOITLI0 JUGPAKITMOHHON PEIIETKH.
HabGnronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi
N3mepeHne nokazareiis npeaoMiIeHUs CTEKa.
HccnenoBanue cBOMCTB U300paKEHUN B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHeHAJILHOM TEOPUH OTHOCUTEJIHLHOCTH

I'paHuiel PUMEHMMOCTH KJIACCUYECKOM MexaHWKH. llocTynmarsl crnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHINTEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHNE BPEMEHUM W COKpallCHUE
JUTUHBI.

OHeprus 1 UMITyJIbC PEISTUBACTCKON YaCTHULIBI.

CBs13b MaccChl C 3HEPTHEN U UMITYJIbCOM PEJIATUBUCTCKOM YaCTULbI. DHEPIUs ITOKOSI.

Pa3nen 7. KBanroBasi puszuka
Tema 1. Dnemenmol K6aHmMOB0I ONMUKU

®ortonsl. Popmyna [Inanka cBs3u 3HEpruu QOTOHA C €ro YacTOTOM. DHEeprus u
UMITYJIBC (DOTOHA.

OtkpeiTie u ucciaegoBanue ¢otodddexra. Onbitel A.I. CroneroBa. 3akoHbBI
dotoddpdexra. YpaBHenue OuHmTerHa M1 dororddexra. «KpacHas rpaHuiiay
doToarddekra.

JHaBnenue ceeta. OnbiTel [1.H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecknue YCTpOMCTBA U  TPAKTUYECKOE TNPHUMEHEHHE: (OTOIIEMEHT,
(doToaaTUMK, COJIHEUHast OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®o1or(h(DHeKT Ha yCTaHOBKE € IIMHKOBOM TIACTUHOM.

WccnenoBanne 3akoHOB BHENTHETO GoTodddexTa.

Ceeroauon.

ConneuHas O6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Peszepdopna mo paccessHur0 0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. U3nydenue u nornomieHue GOTOHOB Mpu
Mepexo/ie aToMa ¢ OJJHOTO YPOBHSI SHEPTUM Ha Apyroil. Bunbl ciektpoB. CrieKTp ypoBHEN
JHEPI'uM aToMa BOJOPOLA.

BonnoBeie cBoiicTBa 4yactuil. Bomubl ne bpoinsa. KopnyckynspHo-BOIHOBOM
Ty aJIN3M.

CHOHTaHHOE Y BBIHYXJAEHHOE U3JTyUYCHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbIA KOMIIBIOTED.
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Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue NJIMHBI BOJIHBI Ja3epa.
Habmtoienne nuHeuaThIX CIIEKTPOB U3TyYEHUSI.
Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi
HaGnronenue nuuelyaToro CriekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIUE  CJOKHOCTh CTpOeHMs sapa. OTkpbiThe
paaroakTuBHOCTH. OmnbiTel Pezepdopaa mo ompeneneHuro cocTtaBa paguoaKTUBHOIO
usnydenus. CBoicTBa anb(a-, 6era-, raMmma-u3iayudeHus. BinsHue paguoakTHBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. HykionHas wognens sapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbpa-pacnaa. DIeKTpOHHBIM W MO3UTPOHHBIN Oera-pacnan. ['amma-u3znyuyeHue.
3aKOH paJlMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SlnepHble peakuuu. Jlenenue U CUHTE3 sAIep.

SAnepubiit peakrop. Tepmosiaepuniii cunrtes. [IpobiemMbl U NepCeKTUBBI SAAECPHON
SHEPreTUKHU. DKOJIOTUYECKHE ACIIEKTHI AEPHON SHEPTETHKHU.

OnemeHTapHbIe YacTULBl. OTKPBITHE TO3UTPOHA.

Metonel  HaOMIOAEHUST M PETUCTPALMU  DJIEMEHTapHbIX  YacTHL.

dyHIaMeHTaIbHBIC B3aUMOICUCTBUS. EMMHCTBO (m3nuecKoi KapTHHBI MUPA.

TexHuyeckne yCTpOWCTBA M NPAKTHUUYECKOE IPUMEHEHUE: JO3UMETp, Kamepa
Bunbcona, siaepHslil peakTop, atToMHasi bomoa.
Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YaCTHLI.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB vyacTHil (1o TOTOBBIM (poTorpadusm).

Pa3nen 8. D1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHI

Oransl pa3BUTHA ACTpOHOMHUH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nnoro neba. Co3Be3nus, spKkue 3BE3/bl, IIAHETHI, UX BUIUMOE JIBUKEHHE.

ConneuHas cucrema.

Connue. CosHeuHast akTUBHOCTB. McTounuk 3Heprun ConHna v 3B€37. 3BE31bI, X
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTPaJIbHBIA KIaCC — CBETUMOCTbY. 3BE3/bI
TJIABHOM MOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JJIsI 3BE3]] TJIaBHOM
nocJe10BaTeNbHOCTH. BHyTpeHHee crtpoeHue 3BE31. COBpEMEHHbIE NPEACTABICHUS
0 IIPOUCXO0XKAECHUH U 3BoMronN CoHIA U 3BE€3/1. OTalbl )KU3HU 3BE3NL.

Muneunsiii [lyTe — Hama ['amaktuka. [lonoxenue n nerxenne Connua B ['anaktuke.
Tunsl ranakTuk. PaguoranakTuku u kBasapbl. UEpHbIE IBIPHI B siApax rajlakTUK.
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Bcenennas. Pacmupenne Bceenennoit. 3akon Xa66ma. Pa3Oeranme ranmakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe usiryyeHue.

Macmrabnas ctpykTypa Beenennoit. Meraranakruka.

Hepeménnnie nmpobiieMbl aCTPOHOMUMU.
Yyenuueckue nabnrooenus

HaOntonenuss HEBOOPYKEHHBIM TJIa30M C HUCIOJIb30BAaHUEM KOMITBIOTEPHBIX
IPWIOKEHUH JUIsl ONPEEICHHS MOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31us1 CEBEPHOrO MOJyIIAPHS U IPKHUE 3BE3BI.

Habmronenus B Teneckon Jlynsl, mianer, Mueunoro IyTu.

O06o0mamniee NOBTOPEHNE

Ponb pu3uku U acCTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLIMAIBHON U
ATUYECKON cdepax NesaTeTbHOCTH 4YeOBEKa, poJib U MECTO (DU3UKU U aCTPOHOMMH
B COBPEMCHHOW HAyYHOW KapTUHE MHUPA, POJIb (PU3NUECKON TEOpUH B (GOPMHUPOBAHUU
OpEeACTaBICHU O (DU3UYECKON KapTUHE MHUpa, MECTO (DU3UYECKON KapTUHBI MHPA
B O0IIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUI O IPUPO/IE.

MexknpeaMeTHbie CBA3U

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kimacce ocymecTBiIsieTcs ¢ yuéToM
coJiep KaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€M C KypcaMu MaTE€MaTUKH, OMOJOTUU, XUMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, runores3a, puznueckas BEJIUYHMHA, 3aKOH, TEOpUs,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUEe CUCTEMbl YpaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M HUX MNPOEKLIHMH HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJIHBIE
AJIEeMEHTApHBIX (PYHKIUN, TPU3HAKU TOJI00MS TPEYroJbHUKOB, OMpeAesieHNE III0IaIn
I0CKuX (huryp u 06bEMa Te.

buonoeusa: anexrpuyeckue sIBJICHUS B AKUBOU MPUPOJIE, KOJeOaTeIbHbIE IBUKEHUS
B JKMBOW MNPHUPOJE, ONTHYECKHE SIBICHUS B JKUBOW NPUPOAE, NEUCTBHE pagualldH
Ha JKMBBIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX TEI,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUYECKON PEIIETKH, CIIEKTPAIbHBIN aHATU3.

l'eocpaghus: MarHuTHBIE TOJIIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX Py, (porochEmKa
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPACEHUMN.

Texnonoeus: TWHUM  DIIEKTpOINEpenad, TEeHEepaTop IEPEeMEHHOTO  TOKa,
JIEKTPOJBUTATENb, MHAYKIIMOHHAA M1€Yb, pajap, paAuoNpUEMHHK, TEIEBU30D, aHTEHHA,
tenedon, CBY-neuyb, MPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJIHEYHAas
Oarapes.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Pu3MKay HA YPOBHE CpPEAHETO OOIIero
obpazoBaHus (0a30BBIM ypOBEHB) JODKHO OOECIEYUTh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MTPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pe3ysbTaThl OCBOEHHUS Yy4yeOHoro mnpeamera «Puznka» IOIKHBI
OoTpaxaTb  TOTOBHOCTb M  CIOCOOHOCTh  OOY4YalOIIUXCA  PYKOBOJACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAMH, MO3UTUBHBIX BHYTPEHHUX YOEKACHHM, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
LHEHHOCTSIM POCCUHCKOro 0O0IlecTBa, paCIIMPEHUE >KU3HEHHOIO ONbITa W OMbITa
NEATEIbBHOCTH B NPOLIECCE pPEANM3alMM OCHOBHBIX HAMNPABIECHUN BOCIHUTATEIBHON
NEATEIIBHOCTH, B TOM YHCJIE B YAaCTH:

1) rpamIaHCKOro BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTh IPAKIAHCKOW MO3UIMU 00yYarolIerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YIEHA POCCUNCKOI0 OOIIECTBA;

[IPUHSATHE TPaJULMOHHBIX 00LIEYeI0BEYECKHUX T'YMaHUCTUYECKUX u
JEMOKPATUYECKNX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JEATECIIBHOCTH B MHTEpecax IPaxJaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHnu3ally;

YMEHHE B3aMMOJAECHCTBOBATH C COLMAIIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C UX
(GYHKIUAMHI U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTapHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS:
c(hOpPMHUPOBAHHOCTh POCCUMCKON IpakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSM
POCCHIMCKUX YUYEHBIX B 007aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMi0 W TMPUHUMATh OCO3HAHHBIC pEIICHMUS,
OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
NEeATEIIbHOCTH YUYEHOT0;

OCO3HAHUE JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYUBOTO OYIyIIIETO;

4) 3cTeTHYEeCKOro BOCITUTAHUSI:
ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyiero (GU3NIecKoil HayKe;
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5) TpyA0BOro BOCIIUTAHNS

WHTEpPEC K pasNnyHbIM cepaM mpodecCHOHATBEHON NeITeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BRIOOP Oymyrieit
npodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 0071aCTH (HU3UKH
Ha TIPOTSHKEHUN BCEH JKU3HMU;

6) 3K0JIOrHYecKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH IKOJOTHUECKOUN KYJIbTYPhl, 0CO3HAHHE I100aTLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHKE U OCYIIECTBICHUE ICMCTBUM B OKPYXKAIOIIECH CpEIe HA OCHOBE
3HAHU LEeJIed YCTOWYMBOIO Pa3BUTHS YEII0BEUYECTBA;

Pacmupenne omnbiTa eSTEIBHOCTH 3KOJIOTHYECKOW HANMPABICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAaHUH 110 QU3HUKE;

7) HIEHHOCTH HAYYHOTO TO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3UICCKON HAYKH;

OCO3HAHME IEHHOCTH HAyYHOW NEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE M3YyUCHHSI
GU3NKKM  OCYHIECTBJISITH ~ NMPOCGKTHYID WM HCCJENOBATEIBCKYIO  JEATEIHHOCTH
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIEe JeHCTBUS
ba3oBble JJornueckue JeicTBHUA:

CaMOCTOSITeTLHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONPEAEIIATH LEIU IEITENbHOCTH, 33/1aBaTh TAPAMETPbI U KPUTEPUU UX JOCTUKECHHUS;

BBISBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTPHBACMBIX (PHU3HMUYCCKHUX
SIBJICHUSX

pa3pabareiBaTh IUTAH peHIeHUs NPOoOJeMbl C y4ETOM aHallu3a HMCIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MTOCIICACTBUM JICATCIBHOCTH;

KOOPJAMHUPOBATh M BBITIOJHATH PabOTy B YCIOBHUSIX PEAbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH )KU3HEHHBIX TPOOJIEM.

Bba3oBble ucciienoBarebcKue 1eiicTBUA:

BJAJIeTh HAyYHON TEPMUHOJIOTMEH, KIIOYEBBIMH MOHATUAMH U METOJaMH
(u3nUecKol HayKu;

BJIQ/ICTh HAaBBIKAMHU Yy4eOHO-MCCIEAOBATEIBCKOM W TMPOEKTHOU JAEATEIbHOCTH
B 0051aCTH (DU3UKHU, CTOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY MOUCKY
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METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO Pa3INYHbIX METOIOB
TIO3HAHWS,

BIAJIETh BUJAMH JEATCIBHOCTH 10 TIOJYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETANUN, TPEOOPaA30BAHUI0 W MPUMEHECHUIO B PA3IMYHBIX YUCOHBIX CUTYAIUSX,
B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JIACTH (HU3HKY;

BBISIBJISITh IPUIMHHO-CIICJICTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a7a4dy, BBIIBUTATh
TUNOTE3y €€ PeIeHUs, HAaXOJUTh apTYMEHTHI JIJIs JOKa3aTeNbCTBA CBOMX YTBEPKICHHUIA,
3aJaBaTh MapaMeTpPhl U KPUTEPHUH PEIICHNUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUS 3aJadl pe3yibTaTbl, KPUTHUYECKU
OILIEHUBATh UX JOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OpMyJIupoBaThb COOCTBEHHBbIE 3aJaud B  00Opa3oBaTEIbHOM
JESATEILHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PUHUKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TEPEeHOCUTh 3HAaHUA 1O (U3MKEe B  TPAKTUYECKYIO  00JIacTh
KU3HEACATCITHHOCTH;

yMETh HHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXOABI U PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33]Ia4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora c undopmanmeii:

BJIQJICTh HABBIKAMHU TOJY4YeHUs WHPOpMAUA (PU3NUECKOTO  COJCPIKAHUS
U3 HWCTOYHHMKOB pAa3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIIECTBIATH ITOUCK, aHaJIW3,
CUCTEMATU3AIMI0 W HWHTEPHpETaluio WHHOPMAIMK Pa3IUYHBIX BUIOB U (Hopm
MIPE/ICTABIICHHUS,

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCTIONb30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
B PCIICHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥  OpPraHU3allMOHHBIX 3a]1a4
c coOmogeHueM TpeOOBaHUM HSPrOHOMHUKHM, TEXHUKH OE30MAaCHOCTH, THUTHUEHHI,
pecypcocOepexeHusl, MPaBOBBIX M OSTUYECKHMX HOPM, HOPM HH(POPMAIIMOHHON
0Ee30IMacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCpKAHUSA B Pa3jIMUHBIX GopMaTax C yIETOM
Ha3HaueHUsT WHQPOPMAIUM U I1IETIEBOM ayJAWTOPHH, BBHIOWpas ONTHUMAIBbHYIO (GopMy
MIPE/ICTABIICHHS M BU3YaTH3allNH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:
OCYLIECTBJIATH OOLIEHUE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU AESATEIbHOCTH;
pacino3dHaBaTh MPCAINIOCHUIKH KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYATh KOHCI)J'H/IKTBI;
paSBépHYTO " JIOTHYHO HU3JIaraTb CBOXO TOYKY 3PCHUA C UCIIOJIB30BAHHUCM A3BIKOBBIX
CPEICTB;
ITOHUMATb U UCIIOJIb30BAaTh NPCUMYIIICCTBA KOMaHI[HOI\/'I 41 HHHHBHHY&HBHOﬁ pa6OTBI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C yUETOM OOILIMX HHTEPECOB,
1 BO3MOKHOCTEH KaXXJ0ro0 4JI€Ha KOJIJICKTHUBA,
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IIPUHAMATh L€ COBMECTHOM JIEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IJIaH NEUCTBUM, PACTIPENEIIATH POJIM C YUETOM
MHEHUI yYaCTHUKOB, OOCYKJ1aTh PE3YJIbTAThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa M Ka)XJOrO y4acTHHKAa KOMaHJIbl B OOIIHii
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb  HOBBIE  IIPOEKTHI, OLCHUBATh MAEU C IO3UMLUUU  HOBW3HBI,
OPUT'MHAJIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETMYECKOE TMOBEJACHHUE B PA3JINYHBIX CUTYyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHble yHHBepCaJbHbIe Y4eOHbIe eHCTBUA
Camoopranusanus:

CaMOCTOATENHLHO OCYILECTBIISATh O3HABATEIBHYIO I€SITEILHOCTh B 00J1aCTH (UBHKHU
U aCTPOHOMHH, BBISIBISATH MNPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbBIC
3aJla4u;

CaMOCTOATENLHO COCTAaBIISATh IUJIaH PEUICHUS] pacUETHBIX UM KAYeCTBEHHBIX 3ajad,
IUTaH  BBITMIOJTHEHUS TPAKTUYECKONM paldoThl € Y4ETOM MMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W MPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHTYaIlHsIM;

pacIMpsATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIA;,

JieaTh OCO3HAHHBIN BEIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha C€0s1 OTBETCTBEHHOCTH
3a peleHHe;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAMIIMU B 00JacTU (PU3UKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAIbHbI MHTEJJIEKT:

JaBaThb OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;

BJIa/IETh HABBIKAMU MTO3HABATENILHON PE(IIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUI Y MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

UCIIOJIb30BaTh NMPUEMBI pedeKCUn JJig OLEHKHA CUTYalluH, BbIOOpa BEPHOIO
pelIeHus;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKCHHIO;

IPUHUMATh MOTHUBBI M aPTYMEHTHI APYTHX MPU aHAIIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATH ceOs, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M ApTYMEHTHI IPYTUX MPU aHAIHU3E PE3YJIbTATOB IEITEILHOCTH;

pU3HABaTh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mpomecce nocTmkeHuss JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMBbI
no ¢u3uKe M9 YpPOBHA cpeaHero oOmero oOpa3oBaHus y  OOydYaromuxcs
COBEpPIIICHCTBYETCS HMOLIMOHAIIbHBIH WHTEIJICKT, Ipenoararnii
c(hOpMUPOBAHHOCTb:
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CaMOCO3HaHMS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE HSMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAILHON C(hephl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIET0 CaMOKOHTPOJb, YyMEHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHE, CIIOCOOHOCTD aJIalITUPOBATHCS K AIMOITUOHATBHBIM
WU3MEHCHUSAM U MPOSBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOIIEH CTpEMJIEHHE K JIOCTMXKEHHUIO IIEIU H
yCrexy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAaTh, HCXOAS M3 CBOUX
BO3MO>KHOCTEM;

AOMITATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATH ASMOIMOHAJIBLHOE COCTOSIHUE
JPYTUX, YYUTBIBATh €0 MPHU OCYIIECTBIECHUMU OOIICHUS, CTOCOOHOCTh K COUYBCTBUIO U
COTIEPEKMBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPaMBaTh OTHOIICHUS
C IPYTUMU JIIOJIBMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTh KOHQIUKTEHIL.

HPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenust B 10 kjacce npeIMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBl MHUpPA, B pPA3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIbHOCTH JIOIEM;

YUYUTHIBATh  TPAHUIBI TNPUMEHEHHS  U3YYCHHBIX  (DU3UYECKUX  MOJEIeH:
MaTepualibHasi TOYKa, MHEpLMAbHAs cHCTeMa OTCYETa, a0COJMIOTHO TBEPAOE TEINO,
UJCAIbHbIA Ta3, MOJEIU CTPOCHUS TIa30B, JKUIKOCTEHM W TBEPIBIX TEJ, TOUYECUHBIH
AIEKTPUUYECKUH 3apsii MPU PelIeHUH (PU3NUYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBJIECHUS (MPOLECChl) U OOBSACHITH WX Ha OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJUHEHMHOE JBUKEHHUE,
CBOOOJHOE TAZCHUE TeJl, [BM)KEHHE IO OKPYKHOCTHU, HHEPIUs, B3aUMOJCHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBMKEHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX TEI,
U3MEHEeHHe 00bEMa TeNl MNpU HarpeBaHuM (OXJIAXIEHWU), TEIIOBOE pPaBHOBECHE,
UCIIapeHue, KOHAEHCALUsI, TUIaBJIEHUE, KPUCTAIIN3ALNsl, KUIIEHUE, BIIAXKHOCTh BO3/lyXa,
MOBBIIICHNE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBHITOM COCYJE, CBSI3b MEXKITY
rmapaMeTpaMH COCTOSIHHS Ta3a B HM30Ipolieccax, JJIEKTPU3alus Tell, B3aUMOJCHCTBUE
3apsiiOB;

OTNUCHIBATh MEXAHUYECKOE JIBI)KEHUE, HCMONb3Yysl (U3UYECKUE BEJIWYUHBI:
KOOpAMHATA, MyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuja, UMITYJIbC
Tena, KUHETUYECKass JHEPrusi, MOTCHIMaJIbHAs »DSHEpPrus, MeXaHudeckas paloTa,
MEXaHU4YeCKasi MOIIHOCTh; MIPU OMUCAHUM MPABUWIBHO TPAKTOBATH (PM3UUYECKUM CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIWHUIIBI, HaXOIUTh (OPMYJIBI,
CBSI3bIBAIONINE JaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMU BEJIMUYUHAMU;
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OMKCHIBATh M3yUYCHHBIC TCTUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHHUSI, UCIIOIb3YS
¢dbu3nyUecKre BEIIMYMHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CpeHss KUHETUUeCKash SHEPIrus
Xa0THYECKOTO JBWIKEHUS MOJICKYJ, CpEAHEKBaJpaTUYHAs CKOPOCTh MOJEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus, pabora rasa, Kod)(HUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOTO JBUTATENS; MPU OMHCAHUM TPABWIBHO TPAKTOBATh (HU3UUYECKUN
CMBICIT MICTIONIb3YEMBIX BEIWYWH, WX O0O3HAYCHUS W €IWHUIIBI, HAXOIUTh (OPMYJIBI,
CBSA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUUHY C JPYTUMHU BETUUMHAM;

OMKCHIBATh HM3YyYCHHBIC DJICKTPUYCCKHUE CBOWCTBA BEIIECTBA W JJICKTPUYCCKUE
ABJICHUST (TIPOLECCHI), HMCHONB3Ysd (U3MUYECKUE BEIWYUHBI: JJIEKTPUUYECKUN 3apsii,
AIIEKTPUUECKOE TI0JIe, HANPSHKEHHOCTH TMOJs, TOTEHIMAN, PAa3HOCTh IOTEHIIUAJIOB,;
IIPY ONMCAHUH MPABUIILHO TPAKTOBATh (PU3MUCCKHUI CMBICT UCIIOJIb3YEMbBIX BEJTMYHH, UX
0003HAaUCHUS W €AUHUIII, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3UUYECKYIO
BEJIMYHHY C IPYTUMH BEIIMUYNHAMU;

aHAIM3UPOBATh (PU3UYECKHE MTPOLIECCHI U SIBJICHUS, UCIOIB3Ys (PU3NUECKUE 3aKOHbI
U OpuHIUIBL: 3akoH BcemupHoro tsrorenus, |, Il u Il 3axkonsr HbroroHa, 3akon
COXpaHCHHUS MEXAaHMYECKOW OHEPruu, 3aKOH COXpPAHEHUsS UMITYJIbCa, MPUHITUI
CYNEpNO3ULIMA CHWJI, TPUHLUI PABHONPABUS HWHEPIUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJIIPHO-KUHETUICCKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpelHel KWHETHYCCKONW DHEPTHMHM TEIUIOBOTO JBI)KCHHS MOJIEKYJ C aOCOJIOTHOMN
TEeMIIepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHEHHS DJIECKTPUYECKOTO
3apsiia, 3akoH KysoHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U yCIOBUS (TPAHUIIBI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS HMX OE€30MaCHOTO HCIIOJIb30BAHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJIHATD YKCIIEPUMEHTHI 110 MCCIEOBAHUIO (PU3UUECKUX SBJIICHUN U MPOIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, ¥ KOCBEHHBIX HW3MEPEHHUMU, MPU ITOM (HOPMYJIUPOBATH
npobiieMy/3aady HW THUIOTE3y Y4eOHOro »JKCIEPUMEHTa, CoOHMpaTh yCTaHOBKY
U3 TIPEIIOKEHHOTO 000PYTI0BaHUS, TPOBOIUTH OMBIT U ()OPMYIUPOBATH BHIBOIBI;

OCYIIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEIIMYUH, ITPU STOM
BBIOMPATh ONTHUMAIBHBIA CIMOCO0 WM3MEPEHHS W HWCIOIh30BaTh HM3BECTHBIE METObBI
OIICHKH TIOTPEITHOCTEH N3MEPCHHIA;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (HU3MUECKUMU BEIMUYMHAMU C MCIIOJIb30BAHUEM
MPSAMBIX U3MEPEHUH, PU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBAThH PE3YJIbTAThI
MOJIYYCHHOW 3aBHCHMOCTH (PU3MUYCCKUX BEIMYMH B BHC TaOJWIl M TpaduKOB, 1enaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMSI;

co0JiroAaTh MpaBuiia 6€30MacHOro TpyAa MpU MPOBEACHUN UCCIIEIOBAHUIN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOW U TPOEKTHON AESTEIbHOCTH
C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U Ja00OPaTOPHOTO 000PYAOBAHUS,

pemath pacy€THBIC 3a/1a4d C SIBHO 3aJaHHOW (DU3UYECKON MOJEIbI0, UCTIONIb3YSI
¢dbu3rUecKre 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAN3a YCIOBUS 3314l BHIOUPATH
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(bu3HYECKyI0 MOJIeb, BBIICTATh (HU3NUYECKHUE BETUYUHBI U (HOPMYJIIBI, HEOOXOAMMbBIC
JUTst €€ pelieHus, IPOBOUTh PACUEThI M OLIEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAUCHUS
(bu3HYecKOoil BEIMYUHBI;

pemaTh KadeCTBEHHBIC 3aJa4yd: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PpACCYXJCHUH C OMOpod Ha H3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyuecKue sIBICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH Y4YEOHBIX 3a/lady COBpEMEHHbIe MHGOpPMAIIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMd M TPEJCTaBICHUS
y4eOHOUW 1 HAyYHO-TIOMYJIIPHON HH(POpMAITUH, TOTYYSHHONW U3 Pa3INIHBIX HCTOYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

MPUBOJNTHh TMPUMEPHI BKIAJa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BHUTHE HAYKH, O0BSICHEHUE TTPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHME 3HaHMUS MO (U3MKE B TOBCEAHEBHOM JKU3HU
uist obecriedeHus: 0e30MacHOCTH MpU OOpalleHUuH C MNpuOopaMH U TEXHUYECKUMU
yCTPOMCTBaMHM, [JIsi COXpPAHEHHsI 30POBBS U COONIONECHUS HOPM DKOJIOTHUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TPYMIE C BBHITIOJIHEHUEM PA3JIMUHBIX COLUATBHBIX POJICH, INIAHUPOBATh
paboTy Tpymnmbl, palroOHaIbHO paclpenessaTh O0O0s3aHHOCTH W IUIAHUPOBATh
NESTETHPHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJCKBATHO OIEHWBATh BKJAJ KaKIOTO
U3 YYaCTHUKOB TPYTIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI.

K konmy obyuenuss B 11 kjacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaIOLIUXCS YMEHUM:

JE€MOHCTPUpPOBaTh Ha MpUMEpax poJib U MecTo (U3UKM B (HOpMHPOBAHUU
COBPEMEHHOM Hay4yHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUN, B TPAKTUYECKON MAEATENBHOCTU JIIOJIEH, LETOCTHOCTh M €IMHCTBO
(bu3nyuecKoil KapTUHBI MUDPA;

YUUTHIBATh TPAHULIBI IPUMEHEHHS] M3YUYEHHBIX (PU3UUYECKUX MOJEJCH: TOUCUHBIN
AIIEKTPUYECKUI 3apsAl, Tyd CBETa, TOUCYHBIH MCTOYHHUK CBETA, siA€pHAsi MOJEIb aToMa,
HYKJIOHHAS! MOJIEJIb aTOMHOTO Si7[pa TIPU pelieHnu GU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (TpoIEecChl) M OOBICHATH HUX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKH U KBAHTOBOM (DU3HMKHU: 3JIEKTpUYECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aUMOJICHCTBUE
MarHuTOB, AJEKTPOMArHUTHAs WHIYKIUA, ACHCTBUE MArHUTHOTO TOJIS HA MPOBOIHUK
C TOKOM H JBWXKYIIUWUCS 3apsll, DSJICKTPOMArHUTHBIE KoOJIeOAHUS ¥  BOJHBI,
OPSIMOJIMHEWHOE pacIpOCTPaHEHUE CBETA, OTPAKEHUE, IPEIOMIIEHUE, HHTEp(epeHIus,
IUQpPaKkysl W TMOJsIpU3alus CBETa, AWCIEPCHS CBeTa, (POTOdEKTpHUecKHid 3PQeKT
(boToaddexT), cBeToBOe AaBieHHWE, BO3HUKHOBEHHE JIMHEMUYATOrO CIIEKTpa aToma
BOJIOPOJIa, €CTECTBEHHAS M HUCKYCCTBEHHAs! PaIMOAKTUBHOCTD;
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ONMKCHIBATh HW3YYEHHBIE CBOMCTBAa BeUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, IIEKTPUUECKYI0 IMPOBOAUMOCTb PA3IUYHBIX CPEA) U DJIEKTPOMArHUTHbBIE
sBNIEHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NUECKUE BEIMUMHBI: DJIEKTPUUECKUM 3apsll, CUiIa
TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DIEKTPUYECKOE CONPOTUBICHHUE, PA3HOCTH
HNOTEHLUAJIOB, 3JIEKTPOABIKYIIAs cuja, padoTa ToKa, MHAYKIHUSI MarHUTHOTO I10JIs, CHJIa
Awmrnepa, cwia JlopeHua, HHAYKTHBHOCTb KaTYIIKH, SHEPIUs 3JIEKTPUUYECKOTO MU
MarHUTHOTO IOJIEH, MEPUOJ U YacToTa KoJeOaHui B KoJeOaTeIbHOM KOHTYpE, 3apsia U
CWJIa TOKa B MPOLECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KoJjieOaHuM, (POKyCcHOE
pPacCTOSIHUE W ONTHYECKas Cuja JIMH3bI, NPU ONHCAHUU NPABUIBHO TPAKTOBATH
(Gu3NYECKU CMBICI UCIOJB3YEMBIX BEJIIMYMH, UX 0003HAYEHUS U €AMHMUIIbI, YKA3bIBATh
(dbopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMH BEITUUMHAMU;

OINUCHIBaTh U3yUEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOB3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U 4YaCTOTA CBETA, SJHEPTUs
Y UMITYJIC (POTOHA, MEPUOJ] MOTypacnaia, SHEPTUsl CBSI3U aTOMHBIX sIJIEP, IPU ONUCAHUN
IPAaBWJIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJINYMH, UX 0003HAUECHUS U
€AMHMIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYI (PU3NYECKYIO BEIUYUHY
C IpyTMMHU BEJIMYMHAMU, BBIYUCIIATH 3HAaUeHHE (PU3NUECKON BETUUHMHBIL;

aHAJIM3UPOBATh (PU3NUECKHE MPOLIECCHI U SIBICHUS, UCTIOIb3Ys PU3NUECKUE 3aKOHbI
Y NPUHLMIBL: 3aK0H OMa, 3aKOHBI NOCJIEN0BATENBHOTO U MapAJUIEIbHOIO COCIUHEHUS
IIPOBOJHUKOB, 3aKOH Jxkoyns—JIeHIa, 3aKOH 3JIEKTPOMArHUTHOM HWHAYKLMUH, 3aKOH
IPSAMOJIMHENHOTO PACIHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS CBETA, 3aKOHBI
IpeJIOMJIEHUS] CBETa, ypaBHEHUE ODWHIITEHA 1 PoTtodddexTa, 3aKOH COXpaHEHUS
JHEPIUH, 3aKOH COXPAHEHMS HMITYJIbCa, 3aKOH COXPAaHEHHUs 3IIEKTPHUUECKOro 3apsna,
3aKOH COXPaHEHUsI MacCOBOI0 YUCIA, MOCTYNaThl bopa, 3aKOH paguoakTUBHOIO pacnajia,
OpU STOM pa3ivyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4YecKOe
BBIpaXXEHHE U yCIIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

ONpENENITh HANpPaBICHUE BEKTOpAa WHAYKIIMM MArHUTHOTO TOJs IPOBOJHUKA
C TOKOM, cuiibl AMnepa u cuiibl Jlopenua;

CTPOUTh U OIMKCHIBATH M300pa)K€HUE, CO3[1aBAEMOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M;

BBINIOJIHATH AKCIIEPUMEHTHI 110 MCCIIEOBAHUIO (DU3UUECKUX SBJICHUM U MPOLECCOB
C HCHOJb30BAaHUEM INPSMBIX, U KOCBEHHBIX M3MEPEHUM: MpPHU 3TOM (HOPMYIHPOBAThH
npobieMy/3ajady M THUIOTE3y Y4YeOHOTO »SKCIepUMEHTa, COOMpaTh YCTAHOBKY
U3 MIPEJI0KEHHOT0 000PY10BaHUs, TPOBOJIUTH OMNBIT U (POPMYIUPOBATH BHIBOIbI;

OCYILECTBIIATH MPsIMble U KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEJIUYUH, IPU 3TOM
BBIOMpATh ONTUMAJBHBIM CHOCOO H3MEPEHHS] M HCIOJIb30BaTh H3BECTHBIE METOJIbI
OLICHKU MOTPEIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH C MCIOJIb30BAHUEM IPSIMBIX
U3MEPEHHI: TpU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTATHI
NOJyYEHHOW 3aBUCUMOCTU (PU3WYECKUX BEJIWYUH B BUJAE TaONMIl M IpadUKOB, Je1aTh
BBIBO/IbI 10 PE3YJIbTATAM UCCIENOBAHNS;
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coOJTI01aTh TIPaBHIIa OE30IIACHOTO TPY/Ia IIPH MPOBEIACHUH MCCIICIOBAHUN B paMKaXx
y4e0HOTO IKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEIBCKOW W TPOCKTHOW MESITEIHHOCTH
C HCTIOJIb30BAHMEM H3MEPUTENBHBIX YCTPOMCTB U TA0OPATOPHOTO 000Dy I0BAHNS,

pemniath pacd€THBIC 3a/1a4u C SIBHO 3aJaHHOW (PU3WYECKONW MOMEIBIO, HUCIIONb3YS
¢u3nueckre 3aKOHbl W TMPUHIUIBIL, HA OCHOBE aHaju3a YCJIOBHS 3aJladyd BbIOMpATH
(bu3MUECKYI0 MOJIEINb, BEIACIATh (DU3NUECKUE BETMUYUHBI U (DOPMYJITBI, HEOOXOAUMBIC IS
e pemieHus, TPOBOJIUTh PACUYEThl M OIICHUBATH PEAJTbHOCTh IMOJYYCHHOTO 3HAYCHUS
(u3MUeCcKOil BEIMYUHBI;

pemaTh KadeCTBEHHBIC 3a7a4d: BBICTPAWBATH JIOTHUYECKH HETPOTHBOPECUUBYIO
IIEMIOYKY PACCYXICHUN C OMOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HUYECKHE SIBICHNUS,

UCIIOJIb30BaTh TMPHU PEIICHUH Y4YeOHBIX 3a/lad COBpPEMEHHBbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTHMH JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAIMA W TIPEICTABICHUS
y4eOHOM 1 HAyYHO-TIONYJIIPHOM MH(OPMALIMH, TOJIYYeHHON U3 Pa3TUYHbIX HCTOYHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOTydaeMy 0 HH(OPMAITHIO;

OOBSCHATh TPHUHIMIBI TEHCTBHS MAIlWH, TPHOOPOB M TEXHUUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHUS WX 0€30MMaCHOTO UCTIOJIH30BaHUS B TIOBCEHEBHOM JKU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPY’KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKHME 3HAHMUS MO (U3MKE B TMOBCEIHEBHON JKU3HU
st obecnieueHusi 0€30MacHOCTA TIPU OOpalleHHH ¢ MPUOOpaMU W TEXHHUYCCKUMU
YCTPOMCTBAMM, JII COXPAHEHUS 370pOBbS U COOJIOACHHUS HOPM SKOJOTHYECKOTO
MOBEJICHUA B OKPYKAKOIIEH Cpeie;

paboTaTh B TPYIIIE C BHITOJTHCHUEM PA3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy Trpynmbl, palMOHAJIBLHO pACIpEAeNATh OO0S3aHHOCTM U IUIAHMPOBATH
NeSATETHPHOCTh B HECTAHMIAPTHBIX CUTYallUsSX, aJ€KBAaTHO OIEHWBATHh BKJIAJ KaXIIOTO
W3 YYaCTHUKOB TPYTIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIICMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

denepanpHas padbouas nporpamma | dusuka. 10-11 knaccer (0a30BbIi YPOBEHB)

10 KJIACC
HaumenoBaunune
No KonnuectBo OCHOBHBIE BUBI A€ITENILHOCTHA
pa3esioB U TEM [IporpammHoe conepkanue
n/n 4acoB oOyyJaronmxcs

y4eOHOT0 nmpeaMeTa

Pa:me.ﬂ 1. ®u3zuka n METOABI HAYYHOI'O MMO3HAHUA

1.1 | ®usuka u MeToabI 2 ®u3nka — HayKa 0 IpUpO/IE. N3yuenune HayuHbIX (IMIOIUPUUECKUX U
HAy4YHOTI'O [IO3HAHUS Hayunble MeTO/1bI TO3HAHUS TEOPETUYECKHUX) METO/I0B [TO3HAHMUS
OKpPY>KarOLIEro MUpPA. OKpY>KaroIlero Mupa.
Ponp sxcniepumenTa u Teopun OO6cyxkaeHue rpaHul] MPUMEHUMOCTH
B IIPOLIECCE MMO3HAHUS TPUPOJIBI. (pU3HYECKUX 3aKOHOB U TEOPHIA.
OKCHEpUMEHT B (PU3HKE. PaGora B rpyIire no noaroToBKe
MonenupoBanue pU3NYECKUX KOPOTKHUX COOOIIEHUH O POJIU U MECTE
ABJICHUU U IIpoueccoB. HayuHble (GU3KMKY B HAyKe U B IPAKTUYECKOU
runores3bl. Pu3nyeckue 3aKOHbI U NEATEIIbHOCTH JIFOICH.
T€OpuU. I paHULIBI TPUMEHUMOCTH JleMOHCTpalus aHaJIOTOBBIX U
¢buznyeckux 3aKoHOB. [TpuHLIHT U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TATYUKOB.
Ponb 1 Mmecto Gpusuku OcBoeHune OCHOBHBIX TPUEMOB pabOTHI
B (hOPMUPOBAHNUU COBPEMECHHOM ¢ mudpoBoit maboparopueit o Gpusnke
Hay4YHOM KapTHHBI MHPA,
B [IPAKTUYECKOM JIEATEILHOCTH JIFOJIEN
Hroro o pazaeny 2

! TIpu paspabotke paboueii mporpaMMbI B TEeMAaTHUECKOM TIAHUPOBAHNHU JOIKHBI OBITh YITEHB BO3MOKHOCTH MCTIONB30BAHHS HIEKTPOHHBIX (IIH(POBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOIINXCA YI€OHO-METOANYECKUMHU MaTeprallaMt, COJIEPKAaHNEe KOTOPhIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUH.
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Pa3zgen 2. MexaHuka

2.1

Kunemartunka

MexaHn4yeckoe ABUKECHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmxenus. CucreMma oTcuéra.
Tpaexropusi.

[lepemernienue, CKoOpocTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MaTepHUaIbHON TOUYKH,
UX IIPOEKIIMU HA OCU CUCTEMBI
koopauHat. CinoxeHue
MEPEMEIICHUH U CI0XKECHUE
CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
MPSAMOJIMHEWHOE JIBUKECHHUE.
I'paduku 3aBUCUMOCTU KOOPMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U
MepEMELICHNS MAaTEPUAIIBHON TOUKHU
OT BPEMEHU.

CBoOoaHOE masieHue. Y CKOpeHue
CBOOO/IHOTO ITaJIEHUS.
KpuBonuHennHoe 1BUXEHHE.
JIBuKeHue MarepuagbHON TOUYKHU
10 OKPYHOCTH C IOCTOSTHHOM MO
MOJYJIKO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIMNHEWHAS! CKOPOCTb.
[lepuon u yactora oOparieHus.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.
TexHuueckue yCcTpoucTaa u

[IpoBeneHrE SKCIEPUMEHTA: U3YUYEHHE
HEPaBHOMEPHOI'O JBHXKEHUS C LEIBIO
ONPENETICHNS] MTHOBEHHOW CKOPOCTH;
VCCIIEIOBAHUE COOTHOIIEHUS MEXKY
MyTSAMH, IPOHJEHHBIMU TEJIOM

3a MOCJIEIOBATEIbHBIE PABHBIE
MPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKECHUU

C Ha4YaJIbHOW CKOPOCTBIO, PABHOM HYIIIO;
W3YUYCHUE JIBMKEHUS IIapUKa B BSI3KOU
KUJKOCTH; U3yUEHUE JBUKECHUS Tea,
OpOIIEHHOT'O0 TOPU30HTAIBHO.
OOBsiCHEHNE OCHOBHBIX MPUHITUIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: CIIUJIOMETP, IIEMHbIE U
pEMEHHBIE Mepe/iaun JBHKCHUS; U
yCJIOBUH WX 6€30MaCHOTO
WCIIOJIb30BAHUS B OBCEIHEBHOM
KU3ZHU.

Pemenune pacu€THpIX 33724 C IBHO
3aIaHHOM (PU3UYECKON MOJCIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX (POPMYIT
KUHEMATUKHU.

[TocTpoenue u ananus rpadukoB
3aBHCUMOCTEN KHHEMATHYECKUX
BEJIMYUH OT BPEMEHHU

IU1sl pABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHE:!
CIUAOMETP, IBUIKEHHUE CHAPSIIOB,
LICTIHBIE U PEMEHHBIE ITEpENaYn

Y pPaBHOYCKOPEHHOTO MIPSIMOJIMHEHHOTO
JBIOKEHUS.

Pacnio3naBanme Gpuznueckux SBICHUN
B y4E€OHBIX ONBITaX U OKPYXKaromekh
KU3HH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHTHOE
JIBIDKEHHE, CBOOOTHOE ITaJicHUE TE,
JBIDKCHHE TI0 OKPYKHOCTH.

Onucanye MEXaHU4YECKOro JBHKECHUS
C UCIOJIb30BaHUEM (DU3HUCCKUX
BEJIMYHMH: KOOPAUHATA, IyTh,
IIEpPEMEIIICHHE, CKOPOCTh, YCKOPCHUE.
PaboTa B rpymnmax npu riaHUpOBaHUH,
IIPOBEJCHUN U UHTEPIIPETAIINT
PE3yIbTaTOB OIBITOB M aHAIIN3EC
JIOITOJIHUTEJIbHBIX HCTOYHHKOB
uH(POpPMAIUH 110 TEME

2.2

Jlnnamuka

[IpuHIMIT OTHOCUTENBHOCTH
lNanunes. Ilepsbiii 3akoH HproToHA.
NHepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [IpuHoun
CyHepno3ulinu cuii. Bropoii 3akoH

Hprorona miig MaTtepruabHOM TOYKH.

Tperuit 3akoH HeroToOHA

IUIsI MaT€pUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHMUS.
Cuna tspxectu. [lepBas
KOCMHYECKast CKOPOCTb.

CpaBHEHME MacC B3aUMOACHCTBYOIIMNX
TeJL.

W3ydeHne 3aBUCUMOCTH CHJIBI
YOPYTOCTH OT AePOpMaIii; CPaBHEHHUE
CHWJI TPEHUS TTOKOS, KaUeHUS U
CKOJIbKCHUSI.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHue 3KCIIEpUMEHTA:
UCCJIEIOBAHHE 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00pasIe, OT UX

31



denepanpHas padbouas nporpamma | dusuka. 10-11 knaccer (0a30BbIi YPOBEHB)

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

Tpenue. Bunpl Tpenus (moxos,
CKOJIbYKECHHUSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHus CKOJIbKEHUS U CUjla
TpeHus nokosi. Koappunuent
Tpenus. Cuia COnNpOTUBIIEHUS
IIPU ABUKEHUHU TEJIA B JKUJIKOCTH
WJIU Tase.

ITocTynarenbHOE M BpallaTeIbHOE
JIBIDKEHHUE a0COJIIOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCHU
Bpamienus. [neqyo cumbl. YcinoBus
paBHOBECUSA TBEPAOTO TEIA.
TexHnueckue ycTpoucTBa U
MPaKTHYECKOE MPUMEHEHUE:
MOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB

nedopmarii; N3y4eHHUE IBIKCHHUS
OpycCKa 1o HaKJIOHHOM TUIOCKOCTH;
WCCJIEIOBAHNE YCIIOBUI paBHOBECHS
TBEPIOIO TeJa, UMEIOIIETO OCh
BpaIlCHUS.

OOBsicHeHue 0COOEHHOCTEN
PaBHOMEPHOI'O ¥ paBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO JIBUYKEHUS,
CBOOOJTHOTO Ma/ICHUS TeJI, IBU>KCHUS
110 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMUPHOTO
TATOTCHMUSI.

OOBsICHEHNE OCHOBHBIX IMPUHITATIOB
JENUCTBUS MTOAIIAITHAKOB M FX
MPAKTUYECKOTO MPUMEHEHHUS.
OObsicHEHUE JBUKEHHUS UCKYCCTBEHHBIX
CIIyTHHKOB.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UIECKON MOJCIBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznueckux siBICHUN
B Y4€OHBIX ONBITaX U OKPY>KAIOIIEH
YKU3HH: HHEPIIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCTIOJIb30BAaHUEM 3aKOHOB U
MPUHITUIIOB: 3aKOH BCEMHUPHOTO
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tsarotenus, I, I u III 3akonsr HeroToHA,
MPUHIHAT CYTIEPIIO3ULINU CHJI, TPUHIIUIL
PAaBHOMPABHOCTH MHEPIUAIBHBIX
CUCTEM OTCUETA

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

NmmysibC MaTepuaibHOM TOYKHU
(Tena), CUCTEMBI MaTepUATbHBIX

TOYCK. HMHYJ'IBC CHJIBI U UBMCHCHHUC
HMITYJIbCa TCJIA. 3aKoH COXpPaHCHUA
HMITYJIbCA. PeakTuBHOE JABHIKXCHHUC.

PaboTa cunbl. MOITHOCTD CHJIBI.
Kunernueckas sneprus
MarepuaabHOU TOYkU. Teopema
00 U3MEHEHUN KUHETUYECKON
SHEPIUH.

ITorenuumanbHas dHEprus.
[TorenuumanbHas 3HEPrUusd ynpyro
neOpMHUPOBAHHOMN MPYKUHBI.
[ToreHumanbHas 3HEprus Tena
BOJIM3U TOBEPXHOCTH 3€MJIU.
[TorenuunanbHbie U
HEMOTEHIUAIbHBIE CUIIbL. CBS3b
paboThl HEMOTEHIIMATBHBIX CHJT
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJl. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTUH.

Ypyrue u Heynpyrue

[IpoBeaenue sKCriepuMEHTa: U3yUeHHE
abCOTIOTHO HEYNIPYTOTO yaapa

C TIOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCIICIOBAHNE
CBSI3U paOOTHI CHJIBI C U3MCHECHUEM
MEXaHUYECKON SHEPIUHU Tella

Ha MPUMeEpPE PACTHKEHUS PE3UHOBOTO
KIyTa.

OreHnka aOCONIOTHBIX M OTHOCUTEBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIUYHH.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aTaHHOM (PU3UYECKON MOJCIIBIO

C UCTIOJIH30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMHUKY U 3aKOHOB
COXpaHEHHUSI.

Pemenne kaueCTBEHHBIX 3a/1a4

C OMOPOY HA U3YYCHHBIC B pa3fieie
«MexaHnKay 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS.

Onucanre MeXaHU4YEeCKOTO JABUKCHHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BEIUUHH:
UMITYJIBC T€J1a, KHHETHIECKast YHEPT U,
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CTOJIKHOBEHMSI.

TexHn4YecKkne yCTporucCTBa U
IIPAKTUYECKOE IPUMEHEHHUE:!
BOJIOMET, KONIEP, NPY)KUHHBIN
IIACTOJIET, IBUKECHUE PAKET

MOTEHIIUAJIbHAS SHEPTHUS, MEXaHUYECKast
paboTa, MEXaHUYECKAasi MOIIHOCTb.
AHanu3 pu3ndecKux mpoIreccoB u
SIBJICHUM C UCITOJIb30BAHUEM 3aKOHA
COXpaHEHMSI MEXaHUYECKOU SHEPTHUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBbscCHEHHE OCHOBHBIX MTPUHITUIIOB
JEUCTBUS U IPAKTUYECKOTO
MPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJIOMET, KOTIED,
NPYKUHHBIN MUCTOJIET.

OOBsiICHEHHE ABMIKEHHS PAKET C OMOPOi
Ha W3YUYCHHbIC (PU3NUECKNE BEJIMUUHBI U
3aKOHBI MEXaHHUKH.

Hcnons30BaHue Mpy MOATOTOBKE
COOOIIEHNH O TPUMCHEHUH 3aKOHOB
MEXaHUKU COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTHUI TS
MIOMCKA, CTPYKTYPHUPOBAHHS,
WHTEPIIPETAlUU U MPEJICTABICHUS
nH(popMaIu, KpUTUYSCKUHN aHaTU3
noJiyqaemMoi uHpopManuu

[IpoBeneHne KOCBEHHBIX U3MEPEHU,
WCCJIEIOBAaHUM 3aBUCUMOCTEMN
(bu3MYECKUX BEJIUYMH, TPOBEPKA
MPETI0KEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pa3znen 3. MoJiekyasipHasi pu3uKa M TEPMOJAMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOMN
TEOPHH U UX ONIBITHOE OOOCHOBAHME.
bpoyHOBCKOE 1BMKEHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aUMOJEHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUIKOCTENU U TBEPABIX TET U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJelie. Macca u
pa3Mepsl MoJieky1. KonnuectBo
BemectBa. [locrosanas ABoraapo.
TerioBoe paBHOBECHE.
Temneparypa u €€ U3MEpEHUe.
[IIxana remneparyp Llenbcus.
Mopenb naeanbHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUU UJEATBLHOIO rasa.
AOGcomoTHas TeMIieparypa Kak Mepa
CpeaHel KNHETUYECKON SHEPTUH
TEIUIOBOTO JBM)KEHUS YaCTHIL Ta3a.
[ITkana remneparyp KenbBuHa.
I'a30BbIE 3aKOHBI. YpaBHEHHE
Menneneea—Kitanepona.

3akoH JlansToHa. M30omporeccel

[IpoBeneHne dKCrIepuMeHTa:
OIpEJIETIEHUE MACChl BO3AyXa

B KJJACCHOM KOMHATe Ha OCHOBE
U3MEpeHuil 00bEMa KOMHATHI, JaBICHUS
U TEMIEPATYPHI BO3/1yXa B HEM;
UCCIIENOBAHNUE 3aBUCUMOCTH MEXKIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOIO
rasa.

OneHka abCOIIOTHBIX U OTHOCUTEIIbHBIX
NOTPENIHOCTEN U3MEpeHU (PU3NIECKUX
BEJINYUH.

OObsicHEeHUE OCHOBHBIX MPUHIIUIIOB
JENUCTBUN TEpMOMETpa U 0apoMeTpa u
yCJIOBUH WX 6€30MaCHOTO
UCIIOJIb30BaHUs B IOBCETHEBHOM
KU3ZHU.

Pacno3znaBanue pu3nuecKux sBICHUN

B y4€OHBIX ONBITAX U OKPYXKaroen
KU3HU: U Py3usi, OpOyHOBCKOE
JBIKCHHUE.

Onucanue TENIOBBIX SIBICHUN

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JJaBJIEHUE rasza, TeMieparypa,
CPEIHss] KHHETUYECKAs SJHEPIUs
Xa0TUYECKOTO IBUKEHUS MOJIEKYJI,
CpeHEeKBaJpaTH4Has CKOPOCTh
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B UJICAUTBHOM T'a3€ C MOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA.
['paduueckoe npeacTaBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3o0apa.

TexHuyecKkne yCTpoucTBa U
MPAKTUYECKOE TPUMEHECHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYII.

AHanu3 (U3NYECKUX MPOIEeCCOB U
SIBIIGHUM ¢ ucnoJjib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEJIHEM
KMHETUYECKOW SHEPTUM TETIIOBOTO
JBIKEHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMIIEpATyPOH.

Pemenue pacu€THbIX 3a7a4 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C UCITOJIb30BaHUEM OCHOBHBIX
nosioxxennit MKT, 3akoH0B 1 popmy
MOJICKYJISIPHOUN (DU3UKH.

Pabora B rpymmax npu riaHupOBaHUH,
MIPOBEICHUU U UHTEPIIPETAIIUU
pPE3yJIbTATOB OINBITOB U AHAJIU3E
JIOTIOJIHUTEIIFHBIX NCTOUYHUKOB
uH(OopMaIK 1o TeMe

3.2

OCHOBBI
TEPMOJIMHAMHUKHU

10

TepMoanHaMu4decKas CUCTEMA.
BnyTtpennss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
CrocoObl €€ N3MEHEHHSI.
KonmdectBo TemnoTe! u padora.
BuyTtpennsisi 3Heprusi 04HOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPEIAun: TEMIOTPOBOJHOCTb,
KOHBEKIIUS, U3JIydeHue. Y IeabHas
TEIUIOEMKOCTD BEIIECTBA.

[IpoBeneHre SIKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOMN TETUIOEMKOCTHU BEILIECTBA.
OrneHka aOCOJIFOTHBIX U OTHOCHUTEIbHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3NIECKUX
BEJINYMH.

Nzyuenune moseneit mapoBoil TypOUHBI,
JIBUTATENsl BHYyTPEHHETO CropaHusl,
PEAKTUBHOIO IBUTATEIIA.

OOBsicHeHHE PUHITUTIOB ACHCTBUS U
yCJIOBUI O€30MTaCHOTO UCTIOIb30BAHMS
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KonmuecTBo T€NI0THI

[IpU TeIUIonepeaaye.

[Tonsarue 06 annabaTHOM IIpoIEecCe.
IlepBrIil 3aKOH TEPMOAUHAMUKU.
[IpuMeHeHue repBoro 3aKoHa
TEPMOJMHAMUKHU K U30IMPOIECCaAM.
I'paduueckas unTepnperanus
paboThI raza.

BTopo¥i 3aK0H TEpMOITMHAMUKH.
HeobpatumocTs nporieccos

B IIPUPOJIE.

TemnoBeie MamuHbl. [IpuHIUTIBI
NEUCTBUS TEIJIOBBIX MAIIIHH.
[IpeobpazoBanus SHEPTUU

B TEIIOBBIX MaIlINHAX.
KoaddunmeHT mone3Horo nencTBus
TETUIOBOW MAIlIUHBL.

Hukn KapHo u ero ko3 duiueHt
MOJIE3HOTO JIEHCTBUSL.
DKOJIOrHYeCKHe NpoOIeMbl
TEIUIOPHEPT € TUKH.

TexHuueckue ycTpoucTBa U
MPAKTUYECKOE MPUMECHEHUE:
JIBUTaTEJIb BHYTPEHHETO CrOPAHMS,
OBITOBOM XOJIOJIUIBHUK,
KOHJULILOHEP

B TIOBCETHEBHOM YKU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOMUIbHHUKA, KOHTUIIMOHEPA.
Omnucanue CBOMCTB T€J U TEIIOBBIX
SIBJIEHUI C UCIIOJIb30BAHUEM
(bu3HYecKuX BEJIUYMH: JIaBJICHUE rasa,
TeMIepaTypa, KOJINIECTBO TETIOTHI,
BHYTpPEHH:ISI DHEPrusi, padoTa rasa.
Pemrenune pacu€THbIX 3a1a4 € ABHO
3aIaHHOM (PU3UIECKON MOJCIIBIO

C UCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3UKH U
TEPMOAMHAMHUKH.

Pemmenne kaueCTBEHHBIX 3a/1a4

C OIOpOI1 Ha U3yUEHHBIE B pa3zeie
«MonexynsipHas pusuka u
TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (HU3UUECKUE
SIBIICHHUSL.

PaGota B rpymnmax npu aHanmuse
JIOTIOTHUTEIHHBIX UCTOYHHUKOB
uH(pOpMAaIHU IO TEME
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3.3

ArperaTHble
COCTOSIHMS BEILIECTBA.
@®a30BbIE TEPEXOABI

[TapooOpa3zoBaHue U KOHEHCAIIUS.
Hcnapenue u KuneHue.
AGCoI0THAs ¥ OTHOCUTENIbHAS
BJIAJKHOCTB BO3AyXa. HacklleHHbIN
nap. Y aelibHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEeMIEPaTyphl KUTICHUS OT JaBJICHUS.
Teépnoe teno. Kpucrannmueckue u
amop(dHbIe Tena. AHH30TPOIHUS
CBOMCTB KpucTauioB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuainsl. [lmaBnenue u
KpUcCTaJIM3anus. Y AebHas TEMIoTa
miaBieHus. Cyoammanus.
YpaBHEHHE TETUIOBOTO OajaHca.
TexHu4yeckue ycTporucTBa u
PaKTUYECKOE IPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU
NOJIyYEHHUSI COBPEMEHHBIX
MaTepHalioB, B TOM YHUCIIE
HAaHOMAaTepHuasoB,

Y HAHOTEXHOJIOTUU

[IpoBeeHrE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3yXa.
Ornenka abCOJIIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEpeHU (PU3NIECKUX
BEJINYMH.

N3ydeHue CBOMCTB HACBIIIEHHBIX
apoB, CITOCOO0B NU3MEPEHUS
BIIAYKHOCTHU

HabGnrogenue kuneHus npu
MOHMKEHHOM JaBJICHNUH, HArPEBaHUS

Y TUJIABJICHUSI KPUCTAJUIMYECKOTO
BEIIIECTBA.

OOBsicCHeHHE TPUHITUTIOB JICUCTBUS U
yCIJIOBHIA O€30TIaCHOTO UCIIOIH30BaAHUS

B [TIOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3y4yeHre TEXHOJIOTUN MOJyYEeHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCTIE
HAaHOMAaTEepUAJIOB.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJECIIBIO

C HCTOJIb30BAaHUEM YPABHEHUS
TEIJIOBOro OajaHca.

Penienne kauyecTBEHHBIX 3a/1a4

C OMOPOM Ha U3YUCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hPU3UIECKUE
SIBJICHUS TI0 TEME.
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Pacno3naBanue Gpu3nuecKkux sBICHUN
B y4E€OHBIX ONBITAX U OKPYXKarOLIEH
KU3HU: tepopmanust TBEPABIX TeEI,
HarpeBaHUe U OXJIAKJIEHUE Tell,
WU3MEHEHHE arperaTHbIX COCTOSHHIM
BEIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJIIPHON
bu3uKy.

Ncnonb3zoBanre HHPOPMaLIMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUH U
npeaCcTaBlIeHUs HH()OPMALIUU TTPH
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U
TEPMOJIMHAMHUKHU B TEXHUKE

Y TEXHOJIOTUSX

Hroro no pazneny 24
Pa3znen 4. DnekTpoauHAMHUKA
4.1 | DnexTpocraTuka 10 DneKkTpu3anus Teil. Jnekrpudeckui | [IpoBeneHne skcnepuMeHTa: U3MEpEeHHe

3apsn. [IBa Buaa 3JIeKTpUYECKUX
3apsnoB. [IpoBonHuKwY,
JTURJIEKTPUKU U MOJTYyIPOBOIHUKH.
3aKOH COXpPaHEHHUs AIEKTPUUECKOrO
3apsaa.

B3anmoneiictBue 3apA10B. 3aKOH
Kysnona. Toueunslit 251eKTpU4ECKAN
3apsil. DINEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHIEHCATOPA.
Ornenka abCOJIOTHBIX M OTHOCUTEIIBHBIX
NOTPEHIHOCTEN U3MEpPEHUHN (PU3NUECKUX
BEJINYMH.

N3ydeHne NpuHIUIIOB JCUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOopa.

N3ydyeHre NpuHUHUIIOB 1€UCTBUS
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Hanpsx€HHOCTB 3JIEKTPUYECKOTO
noss. [IpuHuun cynepno3unuu
ANEKTPUYECKUX nosel. JInnnu
HaNPSHKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cui anexTpocTaTuyecKkoro
noud. [lorennman. Paznocts
oTeHuuManoB. [IpoBoauuky u
JIVBJIEKTPUKH B
AIEKTPOCTATUYECKOM MOJIE.
JusnexkTpruyeckast MpOHULIAEMOCTb.
OnekTpoéMkocTb. KoHnencarop.
DIIEKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOrO KOHJIEHCATOpa.
TexHuuyeckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, IJIEKTPOMETD,
ANEKTPOCTATUYECKAS 3AINTA,
3a3eMJICHHE DJIEKTPOIIPUOOPOB,
KOHJICHCATOpP, KOIMMUPOBAJIbHBIN
armapar, CTPYWUHbBIA IPUHTED

U yCJI0BHUI 0€30M1acCHOI0 NPUMEHEHUS

B ITPAKTUYECKOM KU3HU,
KOIHUPOBAJIBHOTO allapara, CTpyHHOro
IpPUHTEPA.

PaccmoTtpenue ¢puznueckux OCHOBaHUMN
3JIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMJICHHS DJIEKTPOIIPHUOOPOB.
Pemenue pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PUBHYECKON MOJECIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYIT STEKTPOCTATUKH.

Penienmne kauecTBEHHBIX 3a/1a4

C OIOPOIl HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
SBJICHUS JIEKTPOCTATUKHU.
PacriozHaBanue pu3nyeckux sBICHUM
B y4€OHBIX ONBITAX U OKPYXKaIOLIEH
KU3HU: DJIEKTPU3ALMS TEl,
B3aMMO/ICMCTBHE 3apsAA0B U 0ObICHEHNE
UX Ha OCHOBE 3aKOHOB U (OpMYyII
ANEKTPOCTATUKH.

OnucaHue n3y4yeHHbIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SIBJICHUN

C HCMOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: SJIEKTPUYECKUM 3apsij,
HaNpsHKEHHOCTD AJIEKTPUYECKOTO MO,
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NOTEHIMA, PA3HOCTh MOTEHIINAJIOB,
DJIEKTPOEMKOCT.

AHanu3 GU3NIECKUX MPOIIECCOB U
SIBJICHUM C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUs IEKTPUUYECKOTO 3apsijia,
3akoHa Kyiona.

PaGoTa B rpynmnax mpu aHanuse
JIOTIOJTHUTEIHHBIX UICTOYHUKOB
uH(pOpMAIIHU U TOJATOTOBKE COOOIIIEHUM
O TIPOSIBJIICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYIKaloIIel U3HA U TPUMEHEHUN
WX B TEXHUKE

4.2

IlocTossHHEBII

DIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DIIEKTPUYECKUAN TOK. Y CIIOBUS
CYILLIECTBOBAHMS JIEKTPUUYECKOTO
toka. Mcrounuku Toka. Cuiia Toxa.
[TocTosAHHBIN TOK.

Harmpsixenue.

3akoH Oma 11 y4yacTKa 1enu.
DIIEKTPUYECKOE COMPOTUBIICHUE.
VY 1enbHOE CONPOTUBIIEHUE
BemectBa. IlocienoBarenrHoe,
napajiesIbHOE, CMEIIAHHOE
COEMHEHUE ITPOBOIHUKOB.
PaboTa s1exkTpuieckoro Toka.
3akoH [[xoyns—JIenua. MoHoCTh
BJIEKTPUYECKOTO TOKA.

[TpoBeaeHME IKCIEPUMEHTA: N3YICHHEC
CMEIIaHHOTO COEIMHEHHUS PE3UCTOPOB;
n3Mmepenne DJIC ucTouHMKa TOKA U €TO
BHYTPEHHETO COIPOTUBIICHUS;
HAOJIIOICHHE DJIEKTPOJIN3A.

Onenka aOCOIFOTHBIX M OTHOCUTEIIBHBIX
NOTpeNIHOCTeNd U3MepeHu PU3nIeCKux
BEJTUYHH.

OObsicHEHNE IPUHITUTIOB JICUCTBUS U
yCJIOBHIA 0€301TaCHOTO TPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTaTa,
MCTOYHUKOB TOKA,
AIEKTPOHATPEBATEIBHBIX U
3IEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIEKTPOJIBIKYIIAS CUIIA U
BHYTPEHHEE CONIPOTUBIICHUE
HMCTOYHMKA TOKa. 3akoH Oma

JUTSl TIOJTHOM (3aMKHYTOM)
anekTpudeckou nenu. Koporkoe
3aMbIKaHHE.

DJeKTpOHHAs! TPOBOJAUMOCTh
TBEPIBIX METAIJIOB. 3aBUCUMOCTD
COMPOTHUBJICHUS METAIIIOB

OT TeMIEpPaTyphl.
CBepXIIpOBOJIUMOCT.
DIEKTPUUECKUN TOK B BaKyyMe.
CBOIICTBA AJIIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
MpUMeCHasi IPOBOJAUMOCTh
noJynpoBoAHUKOB. CBOMCTBA
p—n-nepexona.
[TonynpoBoIHUKOBBIE IPUOOPHI.
DJIEKTPUYECKUN TOK B pacTBOpPAX U
pacIiaBax 3J1eKTPOJIUTOB.

DNEKTPOTUTHIECKAS TUCCOIIUALIUS.

DIIEKTPOIU3.
DJIEKTPUYECKUN TOK B Ta3ax.
CamoCTOSTENbHBIN U
HECAMOCTOSATENBHBIN pa3psl.
Monnus. [1na3zma.
TexHuYecKne yCTpOrUCTBA U

TEPMOMETPA CONPOTUBIICHUS,
BaKyyMHOI'O JH0Ja, TEPMHUCTOPOB U
($boTOPE3UCTOPOB, MOTYTIPOBOTHUKOBBIX
JTMO0J10B, TAJIbBAaHUKHU.

Pemenne pacu€THpIX 3a1a4 C IBHO
3aIaHHOM (PUBHYECKON MOJECIIBIO

C HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn Temsl «llocTossHHBII
IIEKTPUUYECKUI TOK».

Pacno3naBanue Qpuanyueckux siBICHUN
B Y4E€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: JIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 3JeKTPUUECKUX SIBJICHUN U
IPOLIECCOB B IEMSAX MOCTOSTHHOTO TOKA
C MCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
IIOCJIEI0BATENBHOIO U HapaieIbHOTO
COEIMHEHHUSI IPOBOJIHHUKOB, 3aKOH
Jxoymna-Jlenna.

OnucaHue n3y4yeHHbIX CBOMCTB
BELIECTB U dJIEKTPUUECKUX SBICHUM

C MCMOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: JIEKTPUUECKUM 3apsJl, CUia
TOKA, 3JIEKTPUYECKOE HAIIPSKEHUE,
ANEKTPUUECKOE CONPOTUBIICHUE,
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MPaKTUYECKOE TPUMEHEHUE!
aMIepMETp, BOJIbTMETP, PEOCTAT,
VMCTOYHHKH TOKa,
AJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII MO, TEPMUCTOPHI U
(boTOpe3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN AUO/,
rajibBaHuKa

pasHocTh noteHnuanos, IJIC, padota
TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJISI IOKUCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U
npeacTaBieHust THGOpMaLUK IpU
MOATOTOBKE COOOIIEHUIM O TPUMEHEHUHU
3aKOHOB IIOCTOSIHHOT'O TOKa B TEXHHUKE U
TEXHOJIOTHSX

Hroro no paznemny 22
PesepBHOE BpeMms 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

43




denepanpHas padbouas nporpamma | dusuka. 10-11 knaccer (0a30BbIi YPOBEHB)

11 KJIACC

HaumenoBanne

No KonunuectBo OCHOBHBIE BUJIBI ACATEIIBHOCTH
pa3zesioB U TeEM [IporpammHoOe copepkaHue

n/n 4acoB oOyyJaronmxcs

y4eOHOTO MmpeaMeTa
Pa3znen 1. DnexkTpoaunamMuka
1.1 | MarauTHOe 10Je€. 11 [TocTOsIHHBIE MAarHUTHI. IIpoBenieHrE SKCIIEPUMEHTA: U3YUEHHE

DJIeKTpOMarHuTHas
VHTYKIIUS

BzaumojelicTBrE TOCTOSIHHBIX
MarsuToB. MarauTHoe 1oJie.
BexTop MarauTHON MHAYKLWH.
[IpuHMn cynepno3unuu
MarHuTHBIX ToJeH. JInnuu
MarHuTHOM MHAykuuu. Kaptuna
JIMHUA MarHUTHOW UHAYKIWH OIS
MOCTOSIHHBIX MAarHUTOB.
MarnuTtHoe 1moJjie nMpoBOAHUKA

¢ TokoM. KapTuna TuHUA HHAYKIIUU
MarHUTHOTO HOJISI JJIMHHOI'O
MPSIMOTO TTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATyIIKH
¢ TokoM. OnbIT Dpcreaa.
B3aumonericTBre NPOBOJIHUKOB

C TOKOM.

Cwita Amnepa, €€ MOyJb U
HampaBJICHHUE.

Cuna JlopeHiia, €€ MOyJb U
HaIpaBJICHUE. [[BHKEHME
3apsIKEHHON YaCTULIbI

MarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
UCCIIEJOBAHUE JEUCTBUSA ITIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
UCCIICIOBAHNE SBJICHUS
AJIEKTPOMAarHUTHON HHyKLIHH.

OreHka a0COIFOTHBIX M OTHOCUTENbHBIX
NOTPEHIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

OOBbsicHEeHUE IPUHIUIIOB AEHCTBUS U
YCJIOBU 0€3011aCHOT0 MPUMEHEHHUS
IIOCTOSIHHBIX MarHuTOB,
JIEKTPOMArHUTOB, 3JIEKTPOABUTATEI,
YCKOPHUTEIIEH DIEMEHTAPHBIX YaCTHLL,
VHIYKLIHOHHOM IeYMu.

Pemenue pacu€THbIx 3a1a4

Ha MpUMEHEeHNe (POPMyIT TEMBI
«MarHutHoe noJie. JEeKTPOMarHuTHas
WUHIYKLUS.

Pemenune kayecTBEHHBIX 3a1a4

C OIIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHUE
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B OZTHOPOJAHOM MAarHMTHOM IOJIE.
Pabora cumnsl JIopenna.

SIBrIeHME DNEKTPOMArHUTHON
nHaykuuu. [lotok Bekropa
MAarHuTHOW WHIYKIUU.
DNeKTPOABIKYLIAs CHJIa UHAYKLUU.
3aKOH JIEKTPOMarHuTHOMN
nHaykuuu Qapanes.

BuxpeBoe 351eKTprIecKoe moJIe.
DNEeKTPOABMXKYLIAs CHJIA MHIYKIIUH
B NIPOBOJHUKE, IBUKYILIEMCS
IIOCTYNATEIbHO B OAHOPOJHOM
MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHnyKTUBHOCTG. SIBIIEHUE
CaMOMHIYKIMH. DJIEKTPOABIKY LA
CUJIa CAMOUHIYKIIUU.

DHeprus MarHATHOTO TMOJIS KaTyLIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue yCcTponcTsa u
IIPAKTUYECKOE TPUMEHEHUE:
IIOCTOSIHHBIE MarHuTHI,
AIEKTPOMArHUTHI,
AIIEKTPOABUTATEND, yCKOPUTEIN
AJIEMEHTAPHBIX YaCTHILI,
WHIyKIMOHHAs II€Yb

ABJIEHUS TEMBI «MarHuTHoe mnoJe.
DNEKTpOMAarHUTHAsE UHYKLIHS.
Onpenenenue HanpaBIEHUs BEKTOPA
WHIYKIIMU MarHUTHOTO TTOJIS
MPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cuibl Jlopenna.

PacniozHaBanue pU3nyeCKux sIBICHUIM
B y4€OHBIX ONBITAX U OKPYXKAIOIIEH
KW3HU: B3aUMO/JICCTBHE MAarHUTOB,
AJEKTPOMArHuTHasi MHAYKLUS,
JIECTBUE MAarHUTHOIO TOJISl Ha
MIPOBOJIHUK C TOKOM U JBUXKYIIIUHCS
3apsia.

AHanu3 3IEKTPOMArHUTHBIX SABJICHUM
C UCIIOJIb30BAHUEM 3aKOHA
AJEKTPOMArHUTHON UHIYKIIUH.
Onurcanne N3y4YeHHbIX CBOICTB
BEIIECTB U AJEKTPOMArHUTHBIX
SABJIEHUM C UCITOJIB30BAHUEM
(bu3HYEeCKUX BEIMYUH: UHIYKIUS
MarHuTHOIO MOJisA, cujia AMiepa, cuiia
JlopeHua, HHAYKTUBHOCTh KATYIIKH,
SHEPrus IEKTPUUECKOTO0 U MATHUTHOTO
oJen

Hroro no pazneny

11
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Pa3zgen 2. Kosie0anusa v BOJIHBI

2.1

Mexanuyeckue u
AIEKTPOMATHUTHBIE
KOoJIeOaHus

KonebarenbHas cucrema.
CB0OOOTHBIE MEXAaHUYECKUE
Kosebanus. ["apMoHnyeckue
kosebanus. [lepuon, yactora,
aMIuTyaa u (pasa koaeOaHu.
IIpy>KNUHHBIN MASsITHUK.
MareMaTHu4ecKuil MasiTHUK.
YpaBHEeHHE rapMOHUYECKUX
KoJjiebanuid. [IpeBpaiienue sHepruu
MpU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHbli KOHTYP.
CB0OOOIHBIE PTIEKTPOMArHUTHBIE
KoJieOaHusl B UACATbHOM
KoJe0aTenTpHOM KOHTYpe. AHaIoTus
MEXKy MEXaHUYECKUMU U

QJICKTPOMAIroHUTHBIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKoH
COXpaHEHHMS PHEPTUH B UACATHHOM
K0J1e0aTeTbHOM KOHTYPE.
[IpencraBieHue o 3aTyXaroUux
KoJieOaHusX. BeIHYyKIeHHbIE
MEXaHUYECKUE KOJIeOaHusl.
Pe3onaHnc. BeiHyXI€HHBIE
AJICKTPOMArHUTHBIC KOJIEOAHUS.
[IepemeHHBIN TOK.

CunycouJanbHbI IEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
K0J1e0aTeTbHON CHCTEMBI — IEPHO/IA,
Y4aCTOThI, AMIUIATYABI U (a3bl
KoJieOaHui (IPy>KUHHBIN W/UIU
MaTEeMaTUYECKUA MASITHUK).
HaGmroienue 3atyxaromux KojaeoaHui.
HccnenoBanre CBOMCTB BBIHYKIESHHBIX
KOJIeOaHH.

HaGmronenne pe3onanca.

IIpoBenenue s3xcnepumMeHTa:
UCCJIeI0BaHNE 3aBUCUMOCTH TIEPHOIa
MaJIbIX KOJICOAaHUH Tpy3a HA HUTH

OT JUTMHBI HUTH ¥ MacCChI TPy3a;
HCCIIEIOBaHNE TEPEMEHHOTO TOKA

B LIETIH U3 TIOCJIEI0BATEIBHO
COEJIMHEHHBIX KOHEHCATOPa, KaTYIIKH
U PE3UCTOpA.

Onenka abCOJIIOTHBIX M OTHOCUTENIBHBIX
NOTPENIHOCTEN U3MEpPEHUN (PU3NUECKUX
BEJIUYHH.

OObsicHEHUE NPUHITUIIOB JEHCTBUS U
yCJIOBUI 6€30MacHOTO MPUMEHEHUS
AJIIEKTPUYECKOTO 3BOHKA, TeHEpATOpa
IIEPEMEHHOI0 TOKA, JTUHUHN
AJeKTponepeaay.

Pemenue pacu€THbIX 3aa4 C ABHO
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MoniHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ICUCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPS?KCHU .

Tpanrcdopmarop. [IpousBoacTso,
nepeaavya U norpedaeHue
AIEKTPUYECKOU IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpU IMIPOU3BOACTBEC 3JICKTPOSHCPTUU.

KynbTypa ucnonbs3oBaHus
AIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHuueckue yCcTpoucTsa u
MPAKTUYECKOE MPUMEHEHUE:
ANEKTPUYECKUH 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNeKTponepeaad

3aIaHHOM (PU3NYECKON MOJIEIIbIO

C UCII0JIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI, ONHCHIBAIOIINX
MEXaHUYECKHE U DJICKTPOMarHUTHBIC
KoJIeOaHusl.

Onncanne MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOAHMIA

C UCIIOIb30BaHUEM (DU3UIECKUX
BEJIUYMH: TICPHUO] 1 4aCTOTA
KoJie0aHui, aMITUTya U (pa3a
KOJIeOaHM, 3aps]T ¥ CHJIa TOKA

B TAPMOHUYECKHUX IEKTPOMATHUTHBIX
KOJIeOaHUX.

Pemenune kauyecTBEHHBIX 3a1a4

C OIOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTUCHIBAOIIINAE
MEXaHUYECKHUE U DJIEKTPOMarHUTHbIC
KOJIeOaHMsI.

PaGoTa B rpynmnax npu mjiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3YIBTATOB OMBITOB, U AHATIN3E
JOTIOJTHUTENbHBIX HCTOYHUKOB
uH(pOpMAIUH TI0 TEME

2.2

Mexanuueckue u
AIEKTPOMATHUTHBIE
BOJIHEI

MexaHn4ecKkue BOJIHBI, yCIOBUS
pacnpocrtpanenus. llepuo.
CKOpOoCTh pacrpocTpaHeHUs U
JnnuHa BoyHbL. [Tonepeyunbie n

N3yuyenue oOpazoBaHus u
pacrpoCTpaHEHUsI ONEPEUHBIX U
MPOJIOJIBHBIX BOJIH.

HabGnronenue orpakenus
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IIPOJI0JIHBIE BOJIHBI.
WnTepdepenmus u qudpaxmnus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. | pOMKOCTh
3ByKa. Beicota ToHa. TeMOp 3ByKa.
DNeKTpOMarHUTHHIE BOJIHBI.
YcnoBus U3ITy4eHus
AIIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTalus BekTopos E, B,

U B 3JIEKTPOMArHUTHOM BOJIHE.
CBolicTBa 2IEKTPOMATrHUTHBIX BOJIH:
OTpa)X€HUe, NPEJTOMIICHHE,
noJsipu3anus, JUQpaKius,
unTepdepenuus. CKopocTb
AIIEKTPOMATrHUTHBIX BOJIH.

[Ikana 3€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHLIUTIBEI paANOCBA3ZH U
TeneBuaeHus. Paguookanus.
DNeKTpOMarHuTHOE 3arpsi3HEHHE
OKpY>KaroIlel Cpesl.
TexHuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TNarHOCTHKA

B TEXHHMKE M MEIMIIMHE, pajaap,

Y TIPETIOMJICHHUSI, UHTEPHEPECHITUHN U
Tu(ppakuy MEXaHUUYECKUX BOJIH.
HabGmronenue cBsizu TpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYION 1
4aCTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

HccenenoBanne CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MpEJIOMIICHUE, NOJIApU3aIus,
mudpaknus, UHTEpPEPESHITHS.
N3yuenne ycnoBuii n3mydeHust
AIEKTPOMArHUTHBIX BOJIH, B3AMMHOMN
opueHTaIuu BeKTopoB E, B,

U B DJIEKTPOMAarHuTHOM BOJIHE.
N3yyenue npumeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicCHEHUE PUHIIUTIOB ACHCTBUS U
YCIIOBHI 0€3011acCHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW TUATHOCTUKHU

B TEXHUKE U MEJUIIMHE, pajiapa,
paauonpuéMHUKA, TEIEBA30PA,
aHTeHHbI, Tenedona, CBU-neun.
Peuiennie pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ OMOPOM HA U3YUYEHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH, OMHUCHIBAIOIINE
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paIuoONpUEMHHUK, TEIEBU30D,
antenHa, renedon, CBU-neup

pacrpocTpaHEHNE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue nHPOPMAITMOHHBIX
TEXHOJOT UM 151 TIOUCKA,
CTPYKTYpHUPOBAaHUS, HHTEPIPETALIUU U
npecTaBlieHus HHpopMauu

IIPH TIOITOTOBKE COOOIIICHMI

00 UCIOIB30BaHUU JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

YyacTtue B JUCKycCUn

00 2JIEKTPOMArHUTHOM 3arpsi3HCHUU
OKPYXarOUIEN CPEIBL.

Pabota B rpynmnax npu rnjiaHUpOBaHUH,
MPOBEJECHNUU U UHTEPIPETALINU
PE3YIbTATOB OIBITOB U aHATIU3E
JIOTIOJITHUTENIbHBIX UCTOYHUKOB
uH(OpMAIUH TI0 TEME

2.3

Onruka

10

['eomeTpuueckas ONTHKa.
[IpssMOnMHENHOE pacCIPOCTPAHEHUE
CBETa B OAHOPOJHOM cpexe. Jlyu
cBeTa. ToUYeuHbI ICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus csera. Iloctpoenue
M300paKEHUI B INTIOCKOM 3€pKalie.
[Ipenomiienue cBeta. 3aKOHBI
IIPEIOMIICHHS CBeTa. AOCOIIOTHBIM
nokaszarenb npesnomMieHus. [lonHoe

N3y4deHue sBIECHUS MIOJHOIO
BHYTPEHHETO OTPAKEHMUS], €TO
IIPUMEHEHUSA B CBETOBOJIE.

N3yuenue Mojiesieil MUKPOCKOIIA,
TEJIECKOIIA.

IlonydeHue criekTpa ¢ OMOIIBIO
PU3MBI U TUPPAKIUOHHON PEIIETKY.
N3mepenune nokasaresns npeaoMiIeHus
CTEKJIA.

HccnenoBanue CBOMCTB U300pakeHUN
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BHYTPEHHEE OTPAKEHHUE.
[IpenenpHbIN yroi MoaHOro
BHYTPEHHETO OTPaKECHHSL.
Hucnepcns ceera. C0KHBIN COCTaB
oenoro ceeta. LBer.

Cobuparonirie 1 pacceuBaroIINe
nuH3bl. ToHkas nuH3a. POKyCHOE
PACCTOSIHAE U ONITUYECKAs CHJIA
TOHKOM JInH3BI. [locTpoeHne
n300pakeHHi B COOUPAIOIINX U
pacceunBaromux JnH3ax. Dopmyna
TOHKOM JIUH3bI. Y BEJIMUCHHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl MpUMEHUMOCTH
F€OMETPUUECKOU ONTUKHU.

BonnoBas ontuka. Uatepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTephEPEHIIMOHHON KapTHUHE

OT JIBYX CUH()a3HbIX KOT€PEHTHBIX
MCTOYHUKOB.

Hudpakuus ceera. udppakuuonHas
pemérka. YciioBue HaOIOIeHUS
TJIaBHBIX MAKCUMYMOB IPU MaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PEHIETKY.

B JIMH3AX.
OObsicHeHUE IPUHIIUIIOB ACHCTBUS U
YCJIOBUM O€30MaCHOTO TPUMEHEHHUS
OYKOB, JyTbl, (hoTOAMNMapara,
MPOEKIIMOHHOIO aIlapara,
MHUKPOCKOTIA, TeJIECKOTa, BOJIOKOHHOMN
ONTHKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUIA.

Pelienrie pacu€THbIX 3a7a4 C IBHO
3aTaHHOM (PU3HYECKON MOCIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJI FeOMETPUUYECKON ONITUKH.
[TocTpoenue u onucanue u300paxeHus,
C03/1aBAEMOTO TIJIOCKUM 3€PKAJIOM,
TOHKOW JIMH30U.

Paccmotpenue npenenos
MIPUMEHUMOCTH F€OMETPUUECKON
ONTHUKH.

Pacno3naBanue pu3nuecKux siBJICHUN
B OIBITAX U OKPYKAIOILIEH KU3HU:
MPAMOJIMHEWNHOE PACTIPOCTPAHEHUE
CBETa, OTPaXKEHUE, IPEIOMIICHHUE,
uHTephepeHIHs, TuPpaKIus u
MOJISIPU3allMsl CBETA, JUCIIEPCUSI CBETA.
N3ydenne ycaoBuid HAOIIOACHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEP(DEPEHIITMOHHOMN KapTHUHE
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[Tonspuzanus ceera.

TexHudeckne ycTpoucTBa U
MIPAKTUYECKOE MPUMEHEHUE:

OYKH, Tyma, (poroanmapar,
MPOCKIIMOHHBIN armapar,
MHKPOCKOT, TEJIECKOII, BOJJOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
MIOJISIPOU T

OT ABYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

VYcnoBue HaOMIOCHUS TTIABHBIX
MaKCHUMYMOB IIpH TIaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPaKITMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SBICHUHN

C HCTIOJIb30BaHMEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PaCTIPOCTPAHCHUS
CBETAa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TIPEJIOMJICHUS CBETA.
Omnucanue ONTUYECKHUX SBICHUHN

C UCTIOIh30BaHUEM (PU3NUECKUX
BeNTUYMH: (POKYCHOE PACCTOSIHHE U
ONTHYECKAS CHJIA JIMH3BI

Hroro no pazneny

24

Pa3znea 3. OcHOBBI crienMaIbLHON Teopuu oTHOCHTEILHOCTH (Hajiee — CTO)

3.1

OCHOBBI CIEIAATBHOMI
TEOPUU
OTHOCHUTEIHLHOCTHA

4

[ 'panuIBl MPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
IToctynartsl cienuanbHON TEOPUU
OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH
MOJYJIsI CKOPOCTH CBETa B BAKyyMe,
IIPUHLIAI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJICHNE
BPEMEHH U COKPAILLICHUE JITTUHBI.

Pelienrie kadyeCTBEHHBIX 3a/1a4

C OIOPOl HAa U3YUYEHHBIE MMOCTYIAThI
CTO.

Hcnonb3zoBanue nHPOPMAITMOHHBIX
TEXHOJIOTHH I IIONCKA,
CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
MpeICTaBIICHUS HHPOPMAIIUU TTPU
MOATOTOBKE COOOIIEHUM O TPaHUIAX
IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku u ocHoBax CTO
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DHeprus U UMITYJIbC
PENSATUBUCTCKON YaCTHIIBI.
CBsi3b Macchl € YHEPTHUEHN U
UMITYJIbCOM PENISITUBUCTCKOM
YaCTUILIbl. DHEPIHUs MOKOS

Hroro no pazneny

Pasznen 4. KBanroBas pusuka

4.1

DJ1eMeHThI KBAHTOBOU
OIITHUKH

®otonsl. Popmyna IInanka cBsa3u
SHEpruM (POTOHA C €r0 YaCTOTOH.
OHeprusi 1 UMITYJIbC (POTOHA.
OTKpbITHE U UCCIIEA0BAHUE
dbotorddexra. OnbITHI

A.T'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBHeHUE
OiHmreiHa 1 Gororddekra.

«Kpacuas rpaaurma» ¢porosrddexra.

JlaBnenue cBera. OMBITHI

I1.H. JIeGenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHu4eckue ycTpoucTBa U
MPAKTUUYECKOE MPUMEHECHHUE:
dhoToas1eMeHT, (OTOTATUHK,
coJiHeYHas OaTapesi, CBeTOUO/L

HaGmronenue gpororddexra

HA YCTAHOBKE C [IMHKOBOM IJIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dboTorddexra.

OOBsicCHEeHNE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: poTodaeMeHT, HOToaaTIHK,
COJIHEUHas OaTtapesi, CBEeTOANO; U
yCJIOBHM UX 6€30MacHOTO MPUMEHEHUS
B IPAKTUYECKOU KU3HMU.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aJaHHON (PU3MYECKON MOICIBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAaHTOBOH OIITHKH.
Pelienne kaueCTBEHHBIX 3a]1a4

C OIIOPOM Ha U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAHTOBOM OITHKH.
Pacno3naBanue pu3nuecKux siBJICHUN
B y4€OHBIX ONbITAX:
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dorornekrpuueckuii 3¢ hekt, CBETOBOE
JIaBJICHUE.

Onucanue N3y4eHHbIX KBAaHTOBBIX
SBJICHUU U IIPOLIECCOB

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: CKOPOCTb JIEKTPOMATrHUTHBIX
BOJIH, JIJTUHA BOJIHBI ¥ YAaCTOTa CBETA,
SHEPIHs U UMITYJIbC (OTOHA

4.2

Crpoenue atoma

Monenb atoma TomcoHa. OOBITEI
Pesepdopmaa mo paccesauio
a-yactull. [manerapHas Mozieinb
atoma. Iloctynarsr bopa.
W3nydenne u nornomnienrne GoToHOB
MIpY MEPEXO0JI€ aTOMa C OAHOTO
YPOBHSI DHEPIUU HA Ipyrou. Buasl
cnekTpoB. CIeKTp ypOBHEHN 3HEPrun
aToma BOAOpOJa.

BomanoBbIe cBoMicTBa yacTull. BoaHEBI
ne bpoiust. KopryckynsipHo-
BOJIHOBOU Ty aJIU3M.

CHOHTaHHOE U BBIHYXIEHHOE
U3JIy4YCHHUE.

TexHuueckne ycTponcTBa u
MPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAIIN3
(CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP

Nzyuenne monenu onbita Pesepdopra.
IIpoBeneHne 3KCIEpUMEHTA

10 HAOJIIOJICHUIO JTMHEHYATOTO CIIEKTpa.
Ornenka aOCOIIOTHBIX 1 OTHOCHTEIILHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3NIECKUX
BEJIMYUH.

N3yuenue monenu atroma: ToMcoHa,
MJIAHETapHON MOJEIN aToMa, MOJETHU
aroma bopa.

N3ydeHnune crexkTpa ypoBHEN SHEPTUU
aToma Bogopozaa. O0bsiCHeHHE
MIPUHIIUIIOB IEVCTBUS U YCIIOBHI
0€30MacHOro MPUMEHEHHUS
CIIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEpA.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPO Ha U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nveckue
aBieHus o Teme «CTpoeHue aToMay.
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Pacno3naBanue Gpu3nyuecKkux sBICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHHE
JMHENYaTOro CeKTpa U3ITy4YEHHUS.
AHaJIN3 KBaHTOBBIX MIPOLECCOB U
SBJICHUU C HCIIOJIb30BaHUEM
noctynaroB bopa

4.3

ATOMHOE A]1IpO

OKCIEpUMEHTBHI, JOKa3bIBAIOIINE
CII0)KHOCTB CTPOCHUS SIPA.
OTKpBITHE PATMOAKTUBHOCTH.
Omnsitel Pezepdopaa mo
OTIpE/ICTICHUIO COCTaBa
PaMOAKTUBHOTO U3JTyUYCHHUS.
CaoiicTBa anb(a-, Oera-,
ramMMma-usnydeHus. Bnusane
paZiOaKTUBHOCTH Ha )KUBbBIE
OpTaHU3MBI.

OTKpBITHE TPOTOHA U HEUTPOHA.
HyxionHas MoJiens spa
['eitzenOepra-MBaneHko.

3apsin sapa. MaccoBoe 4ucIio sjipa.

N3oTomsI.
Anbda-pacnan. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3TydeHHuEe. 3aKOH PaInOaKTUBHOTO

pacnaja.
DHEpPrus CBsI3U HyKJIOHOB B SIAPE.
SlnepHbIe CUJTBL.

N3y4deHne SKCIEpuMEHTOB,
JIOKa3bIBAIOIINX CIIOXKHOCTh CTPOCHUS
aTOMHOT0 SI7Ipa.

HccnenoBanue TpeKOB 4acCTHIL

(1o roToBbIM oTOrpadusimM).
N3ydeHue siepHbIX CHIL, IAEPHBIX
pEeaKUnil CUHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

N3ydyeHne HyKJIOHHOM MOJENH sSapa
I'eitzenbepra-MBaneHko.

OObsicHEeHUE yCTpOIiCTBa U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, siaepHOTo peakropa,
aTOMHOU OOMOBI.

Pemenue 3agau ¢ onopou

Ha MMOJIyYEHHbIC 3HAHUSA, B T.4. O 3apse
Y MacCOBOM YHCJIE SIpa.
PacrioznaBanue Gpu3HUECKUX SBJICHUMA
B YUEOHBIX ONBITaX U B OKpY’Karolen
KU3HU: €ECTECTBEHHAs! U NCKYCCTBEHHAs
PaauOaKTUBHOCTb.

54



denepanpHas padbouas nporpamma | dusuka. 10-11 knaccer (0a30BbIi YPOBEHB)

Hedext Maccol spa.

Snepubie peakuuu. [lenenue u
CHUHTE3 STEeP.

S nepublii peaktop. TepMosaepHbIit
cunTe3. [Ipo0aembl U mepCIeKTUBbI
AIEPHON YHEPrETUKMU.
DKOJOTUYECKHUE aCIIeKThI S/IEPHOU
OSHEPIreTUKH.

DnemeHTapHbIe YacTUIlbl. OTKpBITHE
MO3UTPOHA.

MeTtoan! HaOJIIOICHUS 1
pErucTpaIuy JIEMEHTapPHBIX
YacTHIl.

dyH1amMeHTaIbHbIE
B3auMoaercTBUsA. ENMHCTBO
(bU3nYECKOM KapTUHBI MUpAa.
TexHnueckue ycTpoucTBa U
MPAKTUYECKOE MPUMEHECHUE:
JO3UMETP, Kamepa Busnbcona,
AJIEpHBINA peakTop, aToMHasi bom0Oa

OnrcaHne KBaHTOBBIX SIBICHUMN U
MIPOLIECCOB C UCMOJIb30BAHUEM
(bU3UYECKUX BEJIMYHH: IEPUO]L
MOJIypacmajia, SHEPrus CBsI3U aTOMHBIX
sanep, neexT Macco spa.

AHaJIM3 MPOLECCOB U SIBJIICHUM

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa, 3aKOH
COXpPaHEHHSI MaCCOBOT0 YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO pacnajia.

VYyacTue B paboTe KpyTiioro crojia
«D@yHIaMEHTAIbHbIEC B3aUMOICCTBUSL.
EnunctBO puznueckoil kKapTUHBI
MHUPAY.

Hcnons3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTHH /115 TIOMCKA,
CTPYKTYpHPOBAHUS, UHTEPIIPETALIUU U
MIpeICTaBIICHUS] HHPOPMAIIUU TTPU
MOJATOTOBKE COOOIIEHUI O MPUMEHEHUU
3aKOHOB KBAaHTOBOU (DU3UKHU B TEXHUKE
Y TEXHOJIOTUSIX, SKOJIOTUYECKUX
aCIIEKTax SAePHOU DHEPIreTUKU

Hroro no pasgeny

15

55



denepanpHas padbouas nporpamma | dusuka. 10-11 knaccer (0a30BbIi YPOBEHB)

Pa3znen 5. JiieMeHTHI aCTPOHOMMY U ACTPOPU3UKH

5.1

OeMeHTBI
aCTPOHOMUH U
acTpopU3UKH

7

DTansl pa3BUTHS aCTPOHOMHH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHWE aCTPOHOMUH.

Bun 38é3nnoro neba. Co3Be3aus,
SIpKHE 3BE3/IbI, TUIAHETHI, HX
BUIUMOE JIBHOKEHHE.

ConHeyHast cucTeMa.

Comnane. CojiHeUYHAast aKTUBHOCTb.

Nctounuk sneprun CosHia U 3BE3/I.

3BE3/1bI, UX OCHOBHBIC
XapakTepucTtuku. narpamma
«CHEKTPaJIbHbIA KJIACC —
CBETHMOCTBY. 3BE3/IbI TJIaBHOM
MOCJIEI0BATEIAbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JIJIS 3BE3/1
IJIaBHOM IIOCJIEI0BATEILHOCTH.
BHuyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbBIE IPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUAN
CoiHna 1 3B€31. DTallbl )KU3HU
3BE3I.

Mieunsiii [Tyt — Hama ['anakTuka.
[Tonoxenue u apuxxkenue CoaHIa

B I'anmakTuke. TUMbI rajgakTuk.
Panuoramaktuku u KBa3aphl.
UEpHbIe ABIPHI B sipax rajJakTUK.

[ToaroToBka cooOmieHut 00 ATanmax
Pa3BUTHA aCTPOHOMUU, O IPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMHH, O METOAAX MOJTYUCHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydyeHnne cOBpEMEHHBIX
MPEACTABICHUN O IPOUCXOKIACHUU U
sBoonK COHIA U 3BE3.
N3y4yeHne TUIIOB rajlakTUK,
paanuoraJakTUK U KBa3apos.
N3yuyenue ABMKEHUSI HEOECHBIX TeJl,
ABOJIIOIUM 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISAIIUX B 3BE3AX,
B 3BE3/IHBIX CUCTEMaX,

B MEXTaJaKTUYECKOU Cpee,
MacIiITaOHOU CTPYKTYphl BceneHHOM.
OOwbsicHeHue pacimpenus Beenennoi
Ha OCHOBE 3aKOHa Xa0o0a.
[ToaroToBka K 00CYKIECHUIO
HEpEUIEHHBIX MPO0JIEM aCTPOHOMUM.
[IpoBenenue HabMOACHUMN
HEBOOPYKEHHBIM I1a30M

C UCITOJIb30BAHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH J1J151 OIIPEIEIICHHS
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa0b6uia.
Paz6eranue ranaktuk. Teopus
Boubiioro B3psiBa. PenukroBoe
U3JIyYEHUE.

MacmrabHast CTpyKTypa
Bcenennoii. Merarainakrtuka.
Hepeménnpie mpobeMbl

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3aus CeBepHOTo NoTyapus

U pKUe€ 3BE3/BI.

[IpoBenenrie HAOMIOACHHI B TEIECKO
Jlynsbl, nnaner, Muegnoro IIytu.
YyacTue B JUCKYCCUHU O HEPELIEHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMUU
Hroro mo paznery 7
Pa3znen 6. O6o01aroee noBTopeHne
6.1 | OGoOmaromee 4 O06001eHNEe U CUCTEMATU3ALIHS VYyacTue B IUCKyCCUH O pOJIH (PU3UKH
MIOBTOPCHHUE coJiep KaHMs pa3IesioB Kypca ¥ aCTPOHOMUH B PA3JIUYHBIX chepax

«Mexanuka», «MonekyJsipHas
bu3MKa U TEPMOJUHAMUKAY,
«AnexTpoanHamukay, «Konebanus
U BOJIHBD, «OCHOBBI CHEIUAIbHON
TEOPHUH OTHOCUTEIILHOCTHY,
«KBanToBas uzukay, « JIeMeHTHI
aCTPOHOMUH U aCTPOPUBHKIY.
Posnb ¢pu3uku u actpoHOMHH B
AKOHOMMYECKOM, TEXHOJOTHUECKOM,
COLIMAJILHOM M 3THYECKOMU chepax
NEATEIIbHOCTH YEJI0OBEKA, pOJb U
MeCTO (PM3UKHU B aCTPOHOMHUH

B COBPEMEHHOW HAYYHON KAPTHUHE
MUpa, 3HaU€HHE ONHUCATEIbHOMH,

JIEeATEIILHOCTH YEI0BEKa.
IToaroroBka coOOIIIECHUH O MECTE
bu3nYecKoil KapTUHBI MUpPa B PSIY
COBPEMEHHBIX MPEICTaBICHUN

O MPUpPOJIE.

Brinonnenne yueOHbIX 3aaHUH,
JIEMOHCTPHUPYIOIIUX OCBOCHHUE
OCHOBHBIX MOHATHUH, GPU3NIECKUX
BEJINYMH 1 3aKOHOB Kypca (hU3UKH
10-11 xiaccos
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CUCTEMATHU3UPYIOLIEH,
OOBSCHUTEITLHOU U
MPOTHOCTHYECKOU (PYHKITUH
¢buznyeckoit Teopuu, poib
buznyeckoit Teopun B
(GbOopMUPOBAHUH MTPEICTABICHUH
0 ¢GU3NYECKOI KapTHHE MHUPA, MECTO
bu3nUecKoil KapTUHBI MUPa

B 00I1IEM PsITy COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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