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denepanpHas pabouas mporpaMma mo yueoHomy mnpenmery «Duznkay (0a30BbIN
ypoBeHb) (mpeameTHas o01acTh «ECTECTBEHHO-HAY4YHbIE MPEAMETHI») BKIIOYAET
MOSICHUTENBHYIO 3aIMMCKY, CO/IepKaHUuEe 00yUeHHUs], INITAHUPYEMbIE PE3YJIbTaThl OCBOCHHUSI
MPOTPaMMBI 110 (PU3HUKE, TEMATUIECKOE TNIAHUPOBAHUE.

[TosicHuTenpHAs 3amuMcKa OTpaKaeT OOmIMe e W 3aJauyd W3ydeHus (Qu3ukw,
XapaKTEPUCTUKY TICUXOJOTHYCCKUX TMPEANOCHUIOK K €ro M3yYCHHIO O0YYaromUMUCH,
MECTO B CTPYKType ydeOHOro IIlaHa, a TaKXkKe MOAXOAbl K OTOOpY coaepKaHusi,
K OTPEICIICHUIO INIAHUPYEMBIX Pe3yJIbTaTOB.

Copepxanue O0OydeHHUsT pacCKpbIBaeT COJACp)KATEIbHBIC JIMHUHM, KOTOPHIC
MIpeJIararoTCs JUIsl 005S3aTeILHOTO M3YYCHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1iero o6pa3oBaHus.

[TnanupyemMble pe3ynbTaThl OCBOCHHUS TPOTPaMMbl 1O (U3WKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEPHOJ OOyYEeHHs Ha YPOBHE
cpenHero obmiero oOpa3oBaHMs, a TaKKe MPEIMETHBIE JOCTHKEHUS O00ydarouerocs
3a Kbl Toj1 00y4YeHUs.

HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 ¢u3uke ©0a30BOTO YpPOBHS Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusi pa3pabOoTaHa Ha OCHOBE MOJOXKEHWA M TpeOOBaHM K pe3yJibTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHOM nporpaMmsbl, nipeactaBieHHsx B DI'OC COO, a
Takke ¢ ydy€toM (QenepanbHO paboueld MporpaMMbl BOCIHTAHHMS M KOHIEHIUU
npenojiaBanusi ydyeOHoro mnpeamera «@Pusnka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit @enepannn, peann3yronmX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

CopepxaHue mporpaMMmbl MO  (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO- HAYYHON KapTHHBI Mupa oOydaromuxcsi 10-11 kmaccoB mpu oOyueHHH
ux (usnke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXOJA.
[Iporpamma mo ¢usuke coorBercTByeT TpeboBaHusiM OI'OC COO k maHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yJbTaTaM OOy4YEeHUs, a TaKkKe
YUUTHIBAET HEOOXOIMMOCTh peal3allud MEXIPEIMETHBIX CBsi3ed (QU3MKH ¢
€CTECTBEHHO- HAay4YHbIMU Y4YEOHBIMHM INpeAaMeTaMu. B Hell omnpenenstorcs OCHOBHBIE
Hen u3ydeHus (U3MKM Ha YpPOBHE CpelHEero oOmiero oOpa3oBaHHUs, IUIAHUPYEMbIe
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: JTUYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (u3nke BKIIOYAET:

IUTAaHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (pU3MKH Ha 0a30BOM YpPOBHE, B TOM
YHCcIie IPEMETHbBIE PE3yIbTAThI 10 TOAAM O0YUYECHMS;

coJiepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma no ¢u3MKe MOXKET ObITh HMCIHOJIb30BaHA YYHUTENAMH KaK OCHOBa
JJI1 COCTaBJIEHUSI CBOMX paboumx mporpamm. llpu paspaboTke paboueil mporpammbl



DdenepanpHas pabodas nporpamma | ®usuka. 10—11 kiacchl (0a30BbIN yPOBEHB)

B TEMAaTUYECKOM IUIAHUPOBAHUM JOJIKHBI OBITh YYTEHBI BO3MOYKHOCTH HCIOJIb30BaHUS
ANEKTPOHHBIX  (IUGPOBBIX) 00pa30BaTEIBLHBIX PECYPCOB, SBIISIIOIIUXCA  y4eOHO-
METOJMYECKUMHU MaTepuanaMu (MyJIbTUMEIUIHbIE POTPAMMBI, 3JIEKTPOHHBIE YUCOHUKU
U 3aJa4HUKH, DJIEKTPOHHBbIE OWOIMOTEKH, BHUPTyalbHbIE JIA0OPATOPUM, HIPOBBIC
POrpaMMbl, KOJUICKIIMM HHQPPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), peaTU3YIONUMU
TUAAKTUYECKHE BO3MOXKHOCTH HH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH,
coJiep>KaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 0Opa3oBaHUMU.

[Iporpamma 1o Qu3uKke HE CKOBBIBAET TBOPYECKYIO WHUIMATHBY Yy4YUTENEH H
MPEJIOCTABISET BO3MOXKHOCThH JUISl peaM3alliy Pa3IMYHbIX METOJUYECKUX MOAXO0/I0B
K opraHuzanuu oOydeHus] (PU3UKE TPHU YCIOBUU COXPAHEHHS 00s3aTeIbHOM YacTH
COJIep KaHMs Kypca.

®dus3rka Kak Hayka o0 HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUUN
00 okpyxatouiem wMupe. LkoabHBIH Kypc (QU3UKM —  CHCTEMOOOpa3yIOIIHiA
JUIl €CTECTBEHHO-HAyUYHBIX YYEOHBIX NPEIMETOB, MOCKOIbKY (HU3MUEeCKHe 3aKOHbI
JIe’KaT B OCHOBE MPOLIECCOB U SIBIICHUM, N3y4aeMbIX XUMUEH, Ouosioruei, pusznyeckoit
reorpadueit u actpoHomueil. VMcnonp30BaHre W aKTUBHOE MpPUMEHEHHE (HU3MUYECKUX
3HAHMM OmNpenensieT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTMM B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHMUS KOCMOCA, TOJYYEHHS HOBBIX MAaTEpHUaJiOB
C 33/IaHHBIMM CBOMCTBaMH M Apyrux. M3yueHue (U3NKM BHOCHUT OCHOBHOW BKJIAJ
B (OpMHpOBaHME  E€CTECTBEHHO-HAyYHON  KapTHMHBl  MHUpa  OOydHarolmuxcs,
B (popmMupoBaHrEe YMEHUI MPUMEHATh HAYYHBINM METOJ] TIO3HAHUS TIPH BBIMOJIHEHUU UMU
Y4EOHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢usuku 171 YpOBHSI CpeAHEro oOuiero oOpa3oBaHMs MOJOXKEH
PO UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €0 TOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C€ HEW KypcC SBISETCA JIOTMUECKH
3aBEpIIEHHBIM, OH COACPXKHUT MaTepuall W3 BCEX pa3leNoB (PU3UKH, BKIIIOYAET Kak
BOIIPOCHI KJITACCUYECKO, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEM MaTepuall Kypca GU3NKU 00bEeIMHEH
BOKpYI (u3nueckux Teopuil. Benymwmm B Kypce sBiserca (OpMHUpPOBAHUE
MPE/ICTABICHUI O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U TOJIE.

Hoesa eymanumapuszayuu. EE peanuzauus NpeanosiaraeéT  HCIOJIb30BaHUE
IYMaHUTAPHOTO MOTEHIMaNa (U3HMUECKOW HAYKH, OCMBICIIEHUE CBA3U Pa3BUTHS (HU3UKU
C pa3BUTHEM OOILECTBa, a TaKXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MTPOOIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3ukH TpejanoiaraeT 3HaAKOMCTBO
C IIMPOKUM KpPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUM H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonozuzayuu peannsyercs MocpeICTBOM BBEACHUS IEMEHTOB COACPKAHNUSA,
MOCBSAUIEHHBIX HKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke 00CyXJeHUs MpoOIeM palrOHAIBHOTO
MPUPOIOTIOIB30BAHUS U KOJIOTUYECKON O€30MaCHOCTH.
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CTep>KHEBBIMH JJIEMEHTaMU Kypca (HU3MKM HAa YpOBHE CpEIHEro oOIIero
oOpazoBaHus SBIAOTCS  (pusmueckue Teopuu (popmupoBaHME MpEACTABICHUH
O CTPYKTYpe MOCTPOCHUS (UZNYECKON TEOPHH, POJU (PYHIAMEHTAJIBHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O MPUPOAE, TPAHHIIAX MPUMEHHUMOCTH
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYUYHbIX SIBJIEHUN U MPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (PM3UKU peallu3yeTcsl MPEexkaAe BCETO
3a CYET OpraHU3aIuH SKCIIEPUMEHTAIBHON IeATeIbHOCTH oO0yuatomuxcs. s 6a3oBoro
YpOBHS  Kypca (U3MKM — 3TO  HCIOJIb30BAaHUE  CUCTEMBl  (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00OpaTOPHBIX pabOT, KOTOPHIE B MPOrpaMMe T0
¢u3rke o0beIMHEHBI B OOLINI CIMCOK YYEHMUECKUX MPAKTUUECKUX paboT. Brinenenue
B YKa3aHHOM II€peyuHe JIabopaTOPHBIX padOT, MPOBOJUMBIX AJIi KOHTPOJIS U OLICHKH,
OCYIIECTBISIETCS YYaCTHHKAMHU 00pa30BaTeIBHOrO MPOIecca UCXOAs U3 0COOCHHOCTEH
TUIAHUPOBAHUS M OCHAIIeHHs kKabuHera gusuku. [Ipu 3TOM obecnieunBaeTCsl OBIAACHHUE
OOy4JarolMMHUCS yYMEHHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHHs, HCCIEAOBAHUS
3aBUCUMOCTEM (U3WYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yAENSETCS PEIICHUI0 PACYETHBIX M KAYeCTBEHHBIX 3ajad.
[Tpu sTOM 111 pacu€THBIX 3aJad HPUOPUTETOM SIBJISIIOTCS 3aladl C SBHO 3a/laHHOU
¢uznyecKkol  MOAENBIO0, TO3BOJSIONUIME TMPUMEHSATh  WU3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, TaKk U MHTETPHUPYS 3HAHUS U3 Pa3HBIX
pa3zaenoB. J{is KadyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIAIOTCS 3a/JaHUs Ha OOBSCHEHUE
npoTeKaHusi GU3NYECKUX SBICHUH W MPOIECCOB B OKPY’KAIOIIEH XKU3HU, TPeOyIomne
BbIOOpaA (pU3MUECKON MOJIENH JUIsl CUTYallMH TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusimu ®I'OC COO x maTepuanibHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro rmpoiecca 0a30BbId YpOBEHb Kypca (HU3MKH Ha YpOBHE
cpenHero oOuiero o0Opa3zoBaHMsl JOJDKEH U3YydaThCs B YCIOBUSAX NMPEAMETHOTO KaOMHETa
Gu3MKK WM B YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa TNPEIMETOB ECTECTBEHHO-
Hay4yHOro nukiaa. B kabuHeTe (QU3MKKU JOMKHO OBITH HEOOXOIUMOE J1abopaTOpHOE
00OpyIOBaHUE IS BBINIOJHEHUS YKa3aHHBIX B MpOrpaMMe Mo (PU3HKE yUEHHYECKHX
MPAaKTHYECKUX padoT U AEMOHCTPaIlMOHHOE 000pyA0BaHNE.

JleMoHCTpanMoHHOE 000pyI0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMQJIBHON JJOCTaTOYHOCTH M OOECHEYMBAET IIOCTAHOBKY IEPEYUCIECHHBIX
B Mporpamme Mo (pu3uKe KIIYEBBIX JEMOHCTPALMH JUIsl UCCIEIOBAHUS HM3y4aeMBbIX
SIBJICHUH U TPOIIECCOB, SMIUPHUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHUYECKHUX
MIPUMEHEHUM.

JlaGopatopHoe oOOpynOBaHHE I YYCHHYECKUX MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJE TEMAaTHUYECKUX KOMILJIEKTOB U 00ECIIEUNBACTCS B pacuéTe OJHOTO
KOMIUIEKTa Ha JBYX oOOydarommxcsa. TemMaTH4ecKHe KOMIUIEKThI J1abopaTOpHOTro
00OpyIOBaHMsI JTOJDKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM  HCIIOJIb30BAHUU
aHaJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJI€ LIU(PPOBBIX TaAOOPATOPHUH.

OCHOBHBIMH LEISIMM M3ydeHUss (u3uku B oOmeM oOpa3oBaHUM SIBISIFOTCS:

dbopMupoBaHrUEe UHTEpeca M CTPEMIICHUS OOYYaIOIIUXCS K HAyYHOMY H3y4YEHHUIO
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IMpHUPOJALI, Pa3BUTUC UX MHTCIIJICKTYAJIbHBIX U TBOPYCCKHUX CHOCO6HOCT€I>1;
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pa3BUTHE TPEACTABICHUI O HAYyYHOM METOAE IMO3HAaHUS U (HOPMUPOBAHHE
MCCJIEI0BATEIBCKOIO OTHOIIECHHSI K OKPY’KAIOIIHUM SIBICHUSM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3YUYEHUS OCHOB
CTPOEHMSI MaTepUH U (PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUEe YMEHUU OOBSICHATH SIBJICHHUS C MCIOJIb30BaHUEM (U3HUECKUX
3HAHWM M HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TMpEACTaBICHUH O poiau (U3UKKA I pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne STUX 1elled 00ecnedyrBaeTcs pelieHUueM CIEAYIOIIHMX — 3aaady
B IIpoliecce U3yueHus Kypca (PU3MKU Ha YPOBHE CPeAHEro oO1ero 0opa3oBaHus:

NpUOOpPETEHHE CUCTEMBbI 3HAHMM 00 oO0umMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHIX, BKIIOYAas MEXaHUKY, MOJICKYJSAPHYIO (U3HKY, IJIEKTPOAMHAMUKY,
KBaHTOBYIO (PM3HKY W DJIEMEHTHI aCTPOPU3HKHY;

(GbopMHpOBaHWE YMEHHMI HPUMEHATh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS
busznyeckux SBIEHUN B TpHUpPOAE H Ui MPHUHITUS NPAKTHUUYECKUX PEIICHUHN
B IIOBCEIHEBHOMU YKM3HU;

OCBOEHHE CMOCOOOB pEIIECHUS PA3IMYHBIX 337a4 C SIBHO 3a/laHHOM (PU3MYecKoin
MOJIEJIbIO, 33/1a4, 0/IPAa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHue (PU3HMUECKOW MOJIEIH,
aJICKBaTHOM yCIIOBHSIM 3aa4H;

NOHUMaHUE (PU3MYECKUX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB
Y TEXHOJOTUYECKUX MPOLECCOB, UX BIHMSIHUS HA OKPYKAIOLIYIO CPENy;

OBJIaJICHUE METOJAAaMH CaMOCTOATENBbHOTO IUJIAHUPOBAHHMS U IPOBEICHHUS
bu3nyecKuX HKCIEPUMEHTOB, aHaJIN3a U MHTEPIpETalud HHPOPMAIUH, ONpeaeTICHUs
JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBHM JUI PAa3BUTUA YMEHUW MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOU 1€ATETLHOCTH.

Ha wu3ydenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEAHEr0 OOILIEro
oOpazoBanus orBojautTcs 136 yacoB: B 10 kimacce — 68 wacoB (2 yaca B HeENio),
B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepedyeHb JabopaTopHBIX U
OPAaKTHUECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYMTEIb JIEJIaeT  BBIOOP
NpoBeleHUsT JabOpaTOpHbIX pabOT U  ONBITOB C YY4ETOM  HMHAMBUAYaJIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

JItobast paGouasi mporpamMmma JOJKHA MOJTHOCTBIO BKIIIOUATh B CeOsl COJEpKaHUE
JaHHOM MPOTrpaMMBbI O (pU3HUKe.

B oTnenbHbIX ciydasx Kypc (GuU3MKyA 0a30BOro YpOBHS MOXKET M3y4daThCsl B 00BEME
204 gaca 3a gBa roga obydenus (3 u B Hegemoo B 10 u 11 xmaccax). B stom cnmydae
yBeJIMYMBAeTCsT HEe MeHee 4eM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOIb3YeTCs
yuuTeNeM JUIsi HU3Y4YEHHUs BOIPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM MpoduUIEM
oOy4eHHMsI, U YBEIUUYMBAETCS yuyeOHas Harpyska, OTBOAMMAs Ha M3yYEHHE MEXaHUKH,
MOJIEKYJISIPHOM ~ (U3MKHM UM DJIEKTPOJMHAMUKM, 3a CUET paclIdpeHHsl 4ucia
71a60paTOPHBIX pabOT UCCIEIOBATEIBCKOTO XapaKTepa U YPOKOB PEIICHUS] KaYeCTBEHHBIX
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Y pacy€THBIX 3a1a4.
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COIAEPKXAHUE OBYUYEHUA

10 KITIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA
®usuka — Hayka o npupone. HayuHple MeTOABI MO3HAHMS OKPYKAIOIIETO MUpA.
Ponp skcniepumenTa u TeOpUM B NMPOLECCE MO3HAHUS PUPOBL. DKCIIEPUMEHT B
¢uzuke. MoaenrpoBanue (¢uznueckux SBICHUN 151 ITPOLIECCOB.
Hayunsle TUIIOTES3BI.
®duznyeckue 3aKOHbl U T€OpUH. ['paHUIIBI TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
[TpyHIMI COOTBETCTBHSI.
Ponb u mMecto ¢pusnku B GOpMHUPOBAHUU COBPEMEHHON HAyUHOW KapTHHBI MUDPA,
B IIPAKTUYECKOU JEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHanorosble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe BWKeHHE. OTHOCUTENBHOCTh MEXAHHYECKOIO  JABUIKECHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpOCTh (CpeHsIsi CKOPOCThb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUalbHOM TOYKHM, HMX MPOCKUMH HA OCH CHUCTEeMbl KoopauHar. CloxeHue
[IEPEMELICHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE TMpPSMOJIMHEHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U IEPEMEIIEHUST MaTEpUaIbHON
TOYKHU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TMaIeHUS.

KpuBosmHenHOE IOBW)KEHUE. [[BHJKEHME MATEPUAIBHOW TOYKM IO OKPYKHOCTH
C TOCTOSHHOW II0 MOIYII0 CKOPOCTBIO. YTIJIOBass CKOPOCTb, JMHEWHAs CKOPOCTH.
[lepuon u yactora oOpanieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHruecKre yCcTpoWcTBa M MPAKTUYECKOE MPUMEHEHUE: CHUIAOMETp, JBH)KCHHE
CHapsI/10B, LIETTHBIE U PEMEHHBIE [TEPEAAYN.

Jlemoncmpayuu

Mopnenes cuCTEMBI OTCYETA, WJUIFOCTPALMS KUHEMATHYECKHX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoOpa3zoBaHre JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pe’KEHHOM ITPOCTPAHCTBE.

Habmronenne fABMKEHMS Tena, OpOLIEHHOIO NOJA YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOHOTO MaieHHUS.

HampaBienue ckopocTy npH IBUKEHHUU 110 OKPYKHOCTH.
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Yyenuueckuii sxcnepumenm, nabopamoptule pabomuol

M3ydeHre HEPaBHOMEPHOIO JBMIKEHMS C LEJIbI ONPENEICHUs] MIHOBECHHOMN
CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS  MEXAYy  IyTAMH,  NPONUJAEHHBIMHA  TEJIOM
3a TIOCJIEIOBATENIBHBIE pAaBHBIE NPOMEXKYTKM BpPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne [BWKEHUS IIApUKA B BA3KOM KUIAKOCTH.

N3yuenue JBHKECHUS Tena, OpOIIEHHOTO

TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocurensHocTU ['anmunes. Ilepseiit 3akoH HeroroHa. MHepruanbHble
CUCTEMBI OTCYETA.

Macca tena. Cwina. Ilpunuun cynepno3unuu cui. Bropoir 3akoH HseroTona
JUIS. MAaTEPUAJIbHOW TOUKHU. Tpernii 3akoH HproTOHA [171s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaAroteHusa. Cuna Tsxectu. IlepBas kocMmuueckas

ckopocTh. Cuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl Tpenus (mokosi, ckoibxkeHus, kadenus). Cuna Tpenusa. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbKEHUS U cuiia TpeHus nmokos. Koaddurment tpenus. Cuiia
CONPOTHUBJICHUS MIPU JBUKEHUU Teja B KUIKOCTU WUIIU ra3e.

[TocTynarenpHOE U BpallaTeabHOE IBUKEHHUE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpauleHus. [liiedo cuibl. YcnoBus paBHOBECUS
TBEPAOIO Tea.

TexHuueckne yCTpONCTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOJIIUITHUKY, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHEepUUm.

CpaBHEHME MACC B3aMMOAECHCTBYIOIIMNX

Ten. Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JehopMauu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MaICHUU.

CpaBHEHME CHJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHUS TBEPAOTO Tea. Busibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CWJI  YIIPYTOCTH, BO3HUKAIOUIMX B NPYKHHE U
pe3HOBOM 00pasiie, OT ux JedopMariuu.

HccenenoBanne yciioBA paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

10
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Tema 3. 3axonwl coxpaneHus ¢ mexaHuke

NMynbec MatepuaibHOW TOYKH (TeJa), CUCTEMbI MaT€pUaIbHBIX ToueK. MmyIbce
CWIbl M WM3MEHEHHWE HMIyJibca Tela. 3aKOH COXPAaHEHUsT HMIyJibca. PeakTuBHOE
IBUYKECHHE.

PaGota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass »Heprusi MaTepHaJbHOW TOUYKH. TeopemMa 00 W3MEHEHHUH
KUHETUYECKOW SHEPTUU.

[TorenuuanbHas sHeprus. [loTeHnManbHas SHEPrus ynpyro aeGopMHpoOBaHHOM
npykuHbl. [loTeHnnanpHas SHEpTUs Tela BOIM3U MTOBEPXHOCTH 3EMIIH.

[ToTeHnuanbpHble ¥ HEMOTEHIUANbHBIE CHIbL. CBs3b pabOThl HEMOTECHIIMAIBHBIX
CUJI C HW3MEHECHHEM MEXaHMYECKON OHHEPruM CHUCTEMBI Tell. 3aKOH COXPaHCHHS
MEXaHHYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHWE: BOJOMET, KOMED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS

uMmIyJbca. PeaktusHoe

JBU)KCHUE.

[lepexon MOTeHIUATBEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3yuyenue abCOTOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u paOOThI CUJIbI C U3MEHEHUEM MEXaHMYECKOW SHEpPruu Tela
Ha MIPUMEpE PACTSKEHHS] PE3UHOBOTO KTy Ta.

Paznen 3. MoJiekyasipHast pu3uKa 4 TEPMOJAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI mMeopuu

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJAPHO-KMHETUYECKOW TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBmxkenue. [dudbdysus. Xapakrep IBWKEHUS U
B3aUMOJECICTBUS YaCTHUIl BellecTBa. MoJIenu CTPOEHHs Ta3oB, KMIKOCTEH U TBEPIBIX
Ted U OOBSICHEHHE CBOMICTB BEIECTBA HA OCHOBE 3THUX Mojened. Macca U pa3mepbl
MmouiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TeroBoe paBHOBecue. Temmepatrypa u e€ usMmepenue. lllkana rtemmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJEKYISAPHO-KHMHETHYECKON
TEOpPUU UJCATLHOTO ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa CpeJHel KUHETHYeCKOn
SHEPryU TEIUIOBOTO ABMKEHUS yactull ras3a. lllkana temneparyp KenpBuna. I'azoBbie
3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. 3akoH [lanmbrona. WM3omporeccsl
B UJEalbHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduyeckoe
IIPEICTABIIEHUE U30IPOLIECCOB: U30TEPMA, H30X0pa, H300apa.

TexHuueckue ycTpoicTBa U MpakTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoOMETp.

11
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Jlemoncmpayuu

OnbIThI, TOKA3bIBAIONIUE JUCKPETHOE CTPOCHUE BEIECTBa, (hoTorpaduu MOJIEKY
OpraHUYECKUX COCTUHEHUH.

OnpiThl 10 1UPPY3UN KUAKOCTEN U

razoB. Mojienb OGpOYHOBCKOTO JIBHXKCHUSI.

Mogens onbita IlTepHa.

OMBbITHI, TI0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Monens, niutocTpupyromas Npupoay AaBiICHHs T'a3a Ha CTEHKU COCY/Ia.

OMBIThL, WJUTIOCTPUPYIOUINE YPABHEHUE COCTOSIHUS MICATBHOTO Ta3a, U30IMPOIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

OmnpeneneHue Macchbl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa
KOMHATBI, JIaBJICHUSI U TEMIEPATYPhI BO3/lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXK]y ITapaMeTpaMK COCTOSIHUSI Pa3peKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMoauHamMuueckass cucreMa. BHYTpeHHssE DSHEPIUsS TEPMOJMHAMHYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KommyecTBo TemioTel U pabota. BHyTpeHHss
DHEPIUsl OJHOATOMHOTO MACAIBHOIO rasa. Buasl Temnonepenadu: TEMIONPOBOIHOCTb,
KOHBEKIIUS, U3JIy4eHUe. YAelbHas TEIIOEMKOCTh BemiecTBa. KoJMuecTBO TEIIOTHI
IIpU TEIJIONEpEaaye.

[Tonatne 06 angmabaTtHOM mporecce. IlepBbIi  3aKOH  TEPMOJMHAMUKH.
[IpumeHneHue mnepBOro 3aKkoHa TEPMOJAMHAMHMKM K wu3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHIMOBL IeicTBUS TEUIOBbIX MamuH. [IpeoOGpazoBanus
DHEPruu B TEIUIOBBIX MamwuHaX. KoadduimeHT mone3Horo AeWCTBHs TETUIOBON
mamuHbl. ukn KapHo u ero xo3@duIMeHT MoJie3HOro AEUCTBHUS. DKOJOTUYECKUE
po0IeMbl TEIJIOIHEPTETUKHU.

TexHuyeckue yCTpONCTBA U MPAKTUUYECKOE TPUMEHEHHE: JABUTATEIh BHYTPECHHETO
cropanusi, ObITOBOM XOJIOIMUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHre BHYTpEHHEH SHEPruu Tella MPU COBEPIICHUH pabOThI: BBUIET MPOOKHU
13 OyTBUIKU MO AEHCTBHEM CXKATOrO BO3/yXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe
myTEM TpeHust (BUIACOAEMOHCTpAIIHS).

W3meHeHne BHYTpEHHEW SHEpruu (TeMIiepaTypbl) Tejla MpH Teruionepeaaye.

OmpIT 1O aauabaTHOMYy pacHIMpPEHUI0 Bo3ayxa (OMBIT C  BO3IYIIHBIM

OTHUBOM).

Mopnenu mapoBoii TypOWHBI, ABUTATENsE BHYTPEHHErO CrOpaHUs, PEaKTHUBHOTO
IBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

12
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Tema 3. Azpecamnuie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHjeHcamusi. McnapeHue u kuneHue. AOCOIIOTHAs U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. Hacelmennsld mnap. YaenpHas TeIwioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT JTaBJICHUSI.

TBépnoe Ttemo. Kpucramnuyeckue u amopdHbie Tena. AHHU30TPOMHS CBOWCTB
kpuctaimioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. llnaBineHue w
KpUCTAJTM3aIus. Y IeJibHas TerioTa miasieHus. Cyomumarusi.

YpaBHeHUE TEIJIOBOTrO OajaHca.

TexHnueckne yCTpOMCTBA H  NPAKTHYECKOE TPUMEHEHUE. TUTPOMETP U
[ICUXPOMETP, KATIOPUMETP, TEXHOJOTUU MOJYUYECHUSI COBPEMEHHBIX MATEpPUAIIOB, B TOM
YUCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue mmpy noHM>KEHHOM

nasieHuu. CriocoObl M3MepeHus

BJIAKHOCTH.

HaOmnroienrie HarpeBaHus U MIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTRA.

JleMoHcTpanust KpucTajioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mMepeHne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka

DOnekTpuzauus Tel. DJIEKTpUuecKui 3apsan. J(Ba Buja 3JIEKTPUUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOIYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3anmonenictBue 3apsanoB. 3akoH Kysona. ToueuHwll sneKkTpUyYecKuid 3apsil.
Onektpuueckoe  none.  Hanpspk€HHOCTh  3nekrtpuueckoro  mons.  I[IpuHnun
CYHEPHO3ULIUN IIEKTPUUECKUX TTosieH. JIMHUN HAPSKEHHOCTU SIEKTPUUECKOTO TMOJIS.

PabGorta cun snekrpocrarnueckoro mnois. Ilotennuan. Pa3sHOCTh MOTEHIMATIOB.
[IpoBOAHUKM M JUANEKTPUKU B DIIEKTPOCTATUYECKOM Toje. Jludnekrpuueckas
MPOHUIIAEMOCTb.

DnexkTpoéMKocTh. KonaeHcatop. IDIEeKTpOEMKOCTh IUIOCKOrO0 KOHJEHCATOpa.

DHeprus 3apsKEHHOI0 KOHAEHCATOopA.

TexHuuecKue yCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE:  3JIEKTPOCKOI,
ANEKTPOMETP,  IJIEKTPOCTATUYECKAsl  3allluTa,  3a3€MJICHHE  DJIEKTPOIpPUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEVCTBUSA

anekTpoMeTpa. Bzaumonaerncreue

HAJIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TT0JIE€ 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM
13
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JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IJIOIIAI IIIaCTHH,
PACCTOSHUS MEXIy HUMU U JUIJIEKTPUUYECKOU IIPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtii 31ekmpuueckuiit mok. Toku ¢ paznuunvix cpedax

DIIEKTPUYECKUMN TOK. Y CIOBHUS CYyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. McTouHnkM
toka. Cuna Toka. [locTosHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeTH.

OJIEKTPUYECKOE  CONPOTUBIECHHUE.  YIEIBHOE  CONPOTUBICHHE  BEIIECTBA.

[TocnenoBaTenbHOE, TapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoymns—Jleniia. MOIHOCTh IEKTPUUYECKOTO
TOKA.

DIIEKTPOABIIKYIAS] CUJIA U BHYTPEHHEE CONMPOTHUBIEHUE WCTOYHUKA TOKA. 3aKOH
OmMa [171s1 ToTHOM (3aMKHYTOM ) 3neKTprueckoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTPOHHAS POBOJIUMOCTD TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS
METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpuYecKuid TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBoauuku. CoOCTBEeHHas! U TPUMECHAs! TPOBOJIUMOCTD MOIYITPOBOTHUKOB.

CaotictBa p—n-niepexoja. [lonynpoBogHIUKOBEIE TPUOOPHI.

OJIEKTpUYECKU  TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DneKkTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEbHBIN pa3psii.

Monnus. [1na3zma.

TexHuyeckre yCTpONUCTBA M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOYHUKU TOKa, JIEKTpOHArpeBaTelbHbIe MPUOOPHI, JIEKTPOOCBETUTEIHLHBIE
npuOOpbl, TEPMOMETP  CONPOTUBICHMS, BaKyyMHBId JIMOJ, TEPMHUCTOPHI U
(bOoTOpE3UCTOPHI, MOIYITPOBOTHUKOBBIN THO/I, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenune Cuitbl TOKa U HaNPSIKEHHUS.

3aBUCHMOCTD CONPOTUBJIEHUS HUJIMHIPUYECKUX TPOBOIHUKOB OT JJIMHBI, TIOIIAIN
MOIMEPEYHOr0 CEUYCHUSI U MaTepraia.

CMenaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsmoe  u3MepeHHEe  AIEKTPOJABMXKYyIIEH cuibl. KOpOTKOe  3aMbIKaHHE
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCHUMOCTh CONIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

IIpoBOIUMOCTE DJIEKTPOJIUTOB.

W ckpoBoii paspsa U TPOBOJAUMOCTh

BO31yxa. OJHOCTOPOHHSISI TPOBOJAUMOCTh

JIAOJIA.
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Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yueHnne cMemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepenue »IEKTPOABUKYIICH CHIbl HUCTOYHMKA TOKA M €ro BHYTPEHHEIO
COMPOTHUBJICHUSI.

HabGmtonenue snekTponusa.

MesknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusznku 6a30Boro ypoBHs B 10 Ki1acce OCyIIEeCTBISETCS ¢ YIETOM
COJIepKaTeNIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHHU, XUMHUH,
reorpauu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIA (PakT, TUMoTe3a, Pu3nyeckas BEIMYWHA, 3aKOH, TEOPHS,
HaOJII0/IEHHE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pellieHHe CHUCTEMbl ypaBHEHHH, JIMHEWHas (QyHKIus, napabona,
runepOoiia, ux rpa)ukKu U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKLIUU: CUHYC, KOCUHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMK HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonocus: mexaHnueckoe ABWKEHHE B KUBOW mpuponae, auddys3us, ocMmoc,
TEIJIOOOMEH JKMBBIX OPTraHU3MOB (BUJIbI TEIUIONEpEauu, TEIJIOBOE pPaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B JKUBOU MPHUPOJE.

Xumusi: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE AaTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIPHASI MAacca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEW W Tra3oB,
AIEKTPUUYECKUE CBOMCTBA METAJIIOB, 3JIEKTPOJIUTUYECKAS TUCCOLUUALINS, TAIbBAHUKA.

l'eoepaghus: BnaxxHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBHXKEHUN C HMCIOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUsS B TEXHUKE, TMOJIIUIHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHEHUS HUMITYJIbCa
B T€XHUKE (pakeTa, BOJOMET W JAPYrue), JIBUTATE]Ib BHYTPEHHErO0 CropaHusi, mapoBas
TypOWHa, OBITOBOM  XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJOTUU  MOJIYYCHUS
COBPEMEHHBIX MAaTEpUalIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTHH,
ANIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH
MPUHTEP, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI, JIIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
raJibBaHUKa.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa
Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUSA

[ToctossHHbIe MarHuThl. B3aummojeicTBHE IIOCTOSHHBIX MAarHuToOB. MarHutHoe
rnosje. BekTop MarHUTHOW MHAYKUMHU. lIpMHOMI Cynepno3uiuy MarHUTHBIX ITOJIEH.
JluHnn MarHuTHOM WHAYyKOMH. KapThHa JMHUM MarHUTHOM WHAYKIUW  TIOJIA
MOCTOSIHHBIX MarHuTOB.

MarnuTHoOE 1oJie MPOBOJHMKA ¢ TOKOM. KapTWHa NMHMI MHIYKIIMA MarHUTHOTO
MOJsl JUIMHHOTO TMPSMOTrO0 MNPOBOJAHWUKA W 3aMKHYTOrO KOJIBLIEBOIO ITPOBOJHHUKA,
KaTylmku ¢ TokoM. OnbIT Dpcrena. B3anmoaelcTBre NpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ mMoaylib W HampaBlIeHUE. [[BUKEHHE 3apsHKEHHOW YaCTULIbI
B OJJHOPOJIHOM MarHUTHOM noJjie. Pabora cuisl Jlopenta.

SIBneHne dNEKTPOMArHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHUTHOM WHIYKIIHH.

DIIEKTPOJBIXKYIAsl CHJIAa MHAYKIUU. 3aKOH JIEKTPOMAarHUTHOW HHAYKIuK Papanes.

BuxpeBoe  aiekTpuueckoe  moJie.  DJEKTPOJABHXKYIAs  CHJIa  WHIYKLIHUH
B IIPOBOJHUKE, ABUKYIIEMCS MTOCTYNATEIbHO B OJHOPOJIHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBI€EHME  CaMOMHAYKUMHU.  OJEKTPOABMXKYIIAs  CHJa
CaMOMHYKIIHUH.

DHeprus MarHUTHOT'O TOJISI KATYIIKH C

TOKOM. DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MArHUTHI,
DIEKTPOMArHUThI,  JJEKTPOABUTATENb,  YCKOPWUTEIM  DJIEMEHTAapHBIX  YaCTHII,
VHIYKUIHUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHIYKIMA MAarHATHOTO TTOJIS.

B3anmojeiicTBue 1ByX IPOBOJIHHUKOB C

TokoM. Cuna Amrepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHAYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJABIKYILIEH CHJIBI HHIYKIHA OT CKOPOCTH W3MEHEHUs
MAarHuTHOTO TIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

M3ydeHre MarHuTHOTO TOJIS KATYIIKU C TOKOM.

HccenenoBanne NeMCTBUA MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanne sIBIECHUS 3JIEKTPOMAarHUTHOM MHIYKIHH.

Paszgea S. KoJsieOanusi 1 BOJIHbI
Tema 1. Mexanuueckue u IneKmpomazHuUmHbsle Koledanus

KonebarenbHas cucrema. CBOOO HBIE MexaHHUECKHE Kojiebanus. ["apmMmoHnueckue
kosnebanus. [lepuon, yactora, ammunryna u ¢asa konebanuid. [IpyKUHHBIN MasTHUK.
MatemaTuyeckuii MasiTHUK. YpaBHEHUE rapMoHMuYecKkux KosieOanuid. IIpeBpaienue
HHEPruu MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarensubiit  koHTyp. (CBOOOMHBIE DJIEKTPOMArHUTHBIE KOJieOaHUS B
UJCATHPHOM  KOJEOATeNbHOM KOHType. AHAJIOTUs MEXAYy MEXaHUYECKUMU U
AJIIEKTPOMArHUTHBIMU KoseOanusimu. @opmyna ToMcoHa. 3aK0OH COXpaHEHUs! SHEPTUH B
UJCIbHOM KOJIeOaTEeIbHOM KOHTYPE.
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[IpencraBienne o 3aTyxalmmx KoneOaHWsIX. BBIHYXKIEHHbIE MEXaHHYECKHE
KoJjiebanus. PezoHaHnc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUsI.

[Tepemennblii TOk. CHHYCOMAAIBHBINA TTEPEMEHHBIM TOK. MOIIIHOCTh NTEPEMEHHOTO
TOKa. AMIUTMTYJHOE U JIEUCTBYIOLIEE 3HAYCHUE CUJIBI TOKA U HAIIPSKEHUSL.

Tpanchopmarop. IlpousBoacTBO, mepeaadya H TMOTPEOJICHHE DIICKTPUUICCKON
SHEPruU. OKOJIOTUYECKHWE PHUCKH NpPU MPOU3BOACTBE INEKTpodHeprun. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEHEBHOM KU3HMU.

TexHu4yeckue yCcTporucTBa M MPAKTUYECKOE IMPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
Te€HepaTop MEPEMEHHOr0 TOKa, JJMHUHU JIEKTPOIepeiay.
Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJI€OATENbHOM cuUcTeMbl (NMPYKUHHBIM — WU
MaTeMaTUYECKUN MasSTHUK).

HabGmronenue 3aTyxaromux KojaeOaHui.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmonenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl — (3aBUCUMOCTHA  CHJIBI TOKa W HAIpSOKEHUST OT BPEMEHHM)
JUTS QJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc nmpu  TOCAEAOBATENIBHOM  COCAMHEHUM  PE3UCTOpPA,  KATYUIKH
MHIyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUY 3JIEKTPONEPEIAYN.
Yyenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOJIAa MaJIbIX KOJIEOAHHH Tpy3a Ha HUTH OT JIJIUHBI
HUTHU U MACCHhI Tpy3a.

HccnenoBanne mepeMeHHOro TOKA B LIENU U3 MOCIIEI0BATEIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOJIHbL

Mexanuueckue BOJIHBIL, yClOBUsS  pacnpocTtpaHenus. Ilepuon. CkopocTh
pacrpocTpaHeHWsi MW JUIMHA BOJHBL.  llomepeuHble W OPOJOJBbHBIE  BOJIHBI.
WuTepdepentus u nudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCJHOBUS M3JIYyYEHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentauus BektopoB E, B, v B snekrpoMarHutHoi BoJiHe. CBOiiCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpPEIOMIIEHUE, MOoJspu3alus, AuppaKuus,
unTepdepenius. CKOpoCTh EKTPOMAarHUTHBIX BOJIH.

[lIkanma 5>JE€KTPOMArHUTHBIX BOJH. IIpUMeHEeHHe 3IIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMIIBI paaroCBsI3U " TEJIEBUICHUS.

Paguonokanus.  DNEKTPOMArHUTHOE  3arpsi3HEHUE

OKPY KaIOIIEN CPEBI.

TexHuueckue yCTpocTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIC
MHCTPYMEHTHI, YyJIbTPA3BYKOBasi JIMArHOCTHKA B TEXHUKE M MEIULHHE, pajap,
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paanonpuéMHUK, TeIIeBU30p, aHTeHHA, Tenedon, CBY-meus.
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Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MMONEPEUHBIX U MPOJOIbHBIX BOJIH.

KonebGmromeecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenue oTpakeHus U NpenoMIICHUsS MEXaHUUECKHUX BOJIH.

Habmionenue narepdepeHnnu u Auppakinuy MEXaHMYECKUX BOJH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJO0M M 4acTOTOMN
KoJIe0aHMil.

HccnenoBanue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE,
noJiipu3anus, AMPpakuus, UHTepPepeHIus.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. [IpsaMonuHenHOe  pacnpoCTpaHEeHHE  CBETa B
ogHOpoaHOU cpene. JIyd cBeta. ToUeUHBIN HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBeTa. llocTpoeHne U300paKeHUn
B INTOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3aKOHbI MPENOMJICHHUS CBeTa. AOCOJIOTHBIA MOKa3aTelb
npenomiicHus. I[lonmHoe BHyTpeHHee oTpaxenue. lIpenenpHbld  yros IMOJHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceeta. CioxHbI cocTaB Oeoro cBeta. LIBer.

Cobuparomie u pacceuBaroniie JuH3bl. ToHkas nuH3a. POKYCHOE PacCTOSIHUE U
ONTHYECKass Cuia TOHKOW JuH3bL. llocTpoeHne u300pakeHU B COOMpPAOMINX U
pacceuBaronx JuH3aX. PopMysa TOHKOM JUH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. MuTtepdepennus cBera. KorepeHTHbIE MUCTOYHHUKHU. Y CIOBUS
HaOJIIOACHUSI MakCUMyMOB M MHHMMYMOB B MHTEP(PEPEHLIMOHHON KapTHUHE OT JIBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus certa. Judpakiuuonnas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB IIpY NaJI€HUU MOHOXPOMATUYECKOI'O CBETA HA TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus caera.

TexHudeckue yCTpOMCTBA W IIPAKTHYECKOE IPUMEHEHHWE: OYKH, JIyla,
doToamnmapar, TPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA,
nupakuroOHHas pelIETKa, MOJISIPOUI.

Jlemoncmpayuu
[IpsAMONMHENHHOE pacCHPOCTPAHEHHUE, OTPAXKEHHUE U MPEJIOMIIEHUE  CBETA.
OnTuueckue npudOpBHI.

[lonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIa.

HaoGmronenne nunrepdepeHnm

ceera. Habmonenue nudpaxnum

CBETA.

HaGmronenue aucnepcuu cBera.
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[TonydyeHune cnekTpa ¢ TOMOLIBIO MTPU3MBL.
[TonydeHne crieKkTpa ¢ IMOMOIIBI0 TH(PPAKIIMOHHON PEIETKH.
HaOmronenue nossipusaiiuu CBeTa.

Yyenuueckuii sxcnepumenm, nrabopamopnsie pabomul
N3Mepenue nokaszarens NpeoMIICHUS CTEKIIA.
HccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cielIHAJIBbHOM TEOPHU OTHOCUTEIbHOCTH

I'panuubl MPUMEHUMOCTH KJIACCUYECKOW MeXaHuku. llocTynarsl crnenuanbHON
TEOPUU OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCT OJAHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHM U COKpAallCHHE
JUTVHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13p Macchl C 3HEPrUEN U UMITYJIBCOM PEJIATUBUCTCKON YaCTHULIBI. DHEPIHsI IIOKOS.

Pazgen 7. KBanToBasi pusnka
Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. Popmyna [lnanka cBs3u sHeprunm (HOTOHA C €r0 YACTOTOW. DHEPTHS U
UMITYJIbC (POTOHA.

OtkpeiTie u wuccinenoBanue Gorodddexra. Ombite A.I'. CromeroBa. 3aKoHBI
dboroaddexra. YpapHenue OIuHmITeHa s (ororddexra. «KpacHas rpanHuiiay
dbotorpdexra.

JlaBneHue CBeETa. OnbITHI I1.H.

JlebGeneBa. XumMudeckoe JeCTBUE CBETA.

TexHuueckre yCTpOMCTBA M  NPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomatuuk, comHeyHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3¢h(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM

T1acTuHOU. MccnenoBanrue 3aKOHOB BHEIITHETO

dboToaddexra.

Cseroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdoprma mo paccesHHIO 0O-YacCTHIL.
[Inanerapnas monens aroma. [loctynatel bopa. M3nydenue u moriomieHrue (GOTOHOB
IIpU MEPEXO/IC aToMa C OJAHOTO YPOBHS 3HEpruu Ha Apyroil. Buasl cnektpoB. CrekTp
YPOBHEHN SHEPIUM aTOMa BOAOPOAA.

BosiHoBble cBoiicTBa uactuu. Bomnbel ge bpoitns. KopryckynsipHO-BOJHOBOM
Iyaau3M.

CHoOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN aHAIN3
(cexTpocKoI), Ja3ep, KBAHTOBBIN KOMITBIOTED.
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Llemoncmpayuu
Mopens onbita Pezepdopna.
OnpenenieHue JIMHbBI BOJHbI
jasepa.
HaOmronenre TMHENYaThIX CIEKTPOB U3ITYUYEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul
Habmronenue muHeyaToro cexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH. OmbITEl Pesepdopna mo ompeneneHuto cocraBa paguoaKTUBHOTO
u3nyuyenus. CBolicTBa anb(a-, 6eTa-, raMmma-u3iydeHus. BiausHue pagnoakTUBHOCTH Ha
KUBbIE OPTaHU3MBI.

OtkpbiTue nOpoTOHA U HeuTpoHa. HykionHas wmoxens sigpa ['eiizenbepra—
NBanenko. 3apan sapa. MaccoBoe yucio siapa. M30Tonsl.

Anba-pacnaa. DJIEKTPOHHBIM U MO3UTPOHHBINM Oera-pacnaj. ['amma-uznydeHue.

3aKoH paJuoaKTUBHOTO paclaja.

OHeprusi CBS3U HYKIOHOB B sijpe. SnepHbie cuibl. JledekT maccel

anpa. SnepHele peakuuu. JleeHue U CUHTE3 SAED.

Anepubiit peaktop. TepmosinepHblil cunTe3. [IpodiieMbl U EPCHIEKTUBBI SIEPHOM
AHEPIreTUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON YIHEPTETUKHU.

OnemeHTapHbIe YacTUIbL. OTKPBITHE NO3UTPOHA.

Meroasl  HAOMIOAEHWUS W PETUCTPALMM  DJIEMEHTApPHBIX  YaCTHII.

dyHaamMeHTaabHbIE B3aUMOJCUCTBUA. EAMHCTBO (Qu3nueckoil KapTHHBI

MHUpa.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: JI0O3UMETpP, Kamepa
Bunibcona, siiepHbiil peaktop, atTomHasi omoa.
Jlemoncmpayuu

CuéTuynK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopnvie pabomol

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

Pa3zgesn 8. JiieMeHTBI aCTPOHOMHUM M aCTPOPU3MKH

Oranbl pa3BUTHS aCTPOHOMMHU. [I[puKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nusl, sspKue 3BE3/1bl, IUTAHETHI, UX BUJIUMOE JBUKEHUE.

ConneuyHas cucrema.

Connue. ConmHeunasi akTUBHOCTb. McTounuk sHepruu ConHua v 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CIeKTPAJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
[JIABHOM TIOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3J]
[VIABHOM IIOCJIEIOBATEILHOCTH. BHYyTpeHHee cTpoeHue 3BE3N. CoBpemeHHBbIE
IIPEACTABIICHUS O MPOUCXOKICHUH U 3BOMoInK CoHIA U 3BE311. DTanbl )KU3HU 3BE3].

Mneunsiii [Tyt — Hama [Nanmaktuka. [lonoxenne u nemxenue CosHiua B ['amakTuke.
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Twurmnel raJakTHK. PaI[I/IOFaJ'IaKTI/IKI/I 1 KBa3aphl. QépHHe ABbIPBI B AJIpax raJlakKTHK.
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Bcenennas. Pacmupenne Bcenmennoit. 3akon Xa0606ma. Pasberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3ITydYEeHHE.

Macmrabnas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepewménusie poOIEMBI
aCTPOHOMMUH.

Vyenuueckue nabnooenus

HaOmrofneHuss HEBOOPY)KEHHBIM TJIa30M C  HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIIOKEHUH TSI OTIPEICIICHHS TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3ausi CeBEpHOTO MOyIIApHsl U SIPKUE 3BE3BI.

HaGmonenus B Teneckon JlyHbl, mianet, Mneunoro I1yTu.

O0o001maronee NOBTOPEeHUE

Ponb ¢usnky m acTpOHOMUN B SKOHOMUYECKOM, TEXHOJOTHUECKOMN, COIIMAIbHOW U
TUUYECKON cdepax AeATeIbHOCTU YEJIOBEKAa, poJib U MECTO (PU3MKM U acTPOHOMUU
B COBPEMEHHON HAay4YHOW KapTUHE MHUpa, POJb (PU3NYECKOH TeopuH B (POPMUPOBAHUU
NPEJCTaBICHUNA O (U3NYECKOM KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHUHBI MHUpa
B O0LIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca pu3nku 6a30BOro ypoBHs B 11 Kjacce OCyIIECTBIISACTCS C YIETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxcnpeomemnvie nousamusi, CBA3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MMO3HAHMS: SBJICHUE, HAYYHBIM (haKT, rurnores3a, u3ndeckas BeIUYHNHA, 3aKOH, TEOPHs,
HaOJII0JICHHE, SKCIIEPUMEHT, MOJICJIMPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUMH, TPUTOHOMETPUYECKUE (YHKITUU:
CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPbl M KX MPOEKIWH HAa OCHU KOOPJWHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE
AJIEMEHTApHBIX (YHKIMH, TPU3HAKU MTOJ00MS TPEYTrOJIbHUKOB, ONpeIeIeHUE TUIONIATN
II0CKUX uryp u oobéma Ten.

buonocus: rnekrpuueckue sIBICHUS B )XKUBOU MPUPOJE, KOJeOaTeIbHbIE JTBHKCHUS
B JKMBOW MPHUPOJE, ONTHUYECKHE SBIICHUS B >KMBOW MPUPOJE, JICWCTBHE pPagualln
Ha KMBBIE OPTaHU3MBI.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJ, KPUCTALINYECKAS] CTPYKTypa TBEPABIX TeT,
MeXaHU3Mbl 00pa30BaHUS KPUCTATMIECKON PEIETKH, CIIEKTPATbHBIN aHAIN3.

l'eoepaghusi: MarHUTHBIE TIOJIFOCA 3€MJIM, 3aJIeKW MArHUTHBIX pya, (poTochEéMka
36MHOU MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPSACECHUN.

Texuonocua: JHWHWUWA  DIIEKTpPOIEpeNad, TEHEpaTop MNEPEMEHHOro0  TOKa,
3JIEKTPOIBUTATENb, MHAYKIIMOHHAS 1€4b, paaap, PaAuONPUEMHUK, TEIEBU30p, AHTECHHA,
teneon, CBUY-meub, NPOCKIMOHHBIA amnmapaT, BOJOKOHHAS OITHKA, COJHEYHAas
Oatapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpemmera «®dus3mkKa» HA YPOBHE CpPEIHEr0 OOIIEro
obOpa3zoBanus (0a30BBId ypOBEHb) JOJDKHO OOECHEUYUTh JIOCTIKCHHE CIIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JImuHOCTHBIE pe3ysibTaThl OCBOCHHS ydeOHOro mnpeamera «Du3uka» HAOHKHBI
OTpaXaThb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarIIUXCS  PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTALINM, ITO3UTUBHBIX BHYTPEHHHUX yOeKIeHUH, COOTBETCTBYIOILIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO OMbITa
W ONbITa JICITEIBHOCTH B TMPOLECCE pealru3ally OCHOBHBIX  HaIpaBICHUU
BOCHUTATEIIBHOMN AEATEIILHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxIaHCKOr0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM IMO3HMIIMH OOYUYaOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOT0 OOIIECTBa;

MIPUHSTHE TPaJULIMOHHBIX 00IIIeYEeTIOBEUECKUX T'YMaHUCTUYECKUX u
JEMOKPATUUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO [EATEIBHOCTh B MHTEpEcax TPaXIaHCKOTO
oOIecTBa, y9acTBOBaTh B CaMOYIIPABICHUN B 00pa30BaTeIbHON OpraHu3aIliu;

YMEHHUE B3aMMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUM C UX
(GYHKIUSMHA ¥ HA3HAUYCHHEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JAECATEIBLHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUS:
c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKON MAEHTUYHOCTH, TAaTPUOTU3MA;
LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBECHHS;

CHOCOOHOCTh OLIEHUBAaTh CHUTYallMI0 M TPUHHMATh OCO3HAHHBIC pELICHMS,
OpPUEHTHUPYSCh Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEATENIbHOCTH YUYEHOT0;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUSA :
ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIIero pu3nyecko HayKe;
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S) TPYA0BOr0 BOCIIUTAHMSA:
MHTEpEeC K pasziuyHbIM chepaMm NnpodhecCHOHAIBHON NEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBINA BBHIOOP OymyIei
npodeccuu 1 peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0O M CaMOOOpa30BaHUIO B 00JACTH
(GU3HUKY Ha TIPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTH IKOJOTUYECKON KYJIBbTYPhl, OCO3HAHUE II100aTBLHOTO Xapakrepa
AKOJIOTHYECKUX TTPoOIIeM;
TUIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUUA B OKPYKAOIIEU CPelle HA OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;
Pacmupenue ombiTa AESTEIBHOCTH 3KOJOTMYECKOW HAIMPABIECHHOCTH HA OCHOBE
MMEIOITUXCS 3HAaHUH 110 (DU3HUKE;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:
c(OpMHPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKON HAYKH;
OCO3HAHHUE IIEHHOCTU HAyYHOW NESITENIbHOCTH, TOTOBHOCTh B IMPOIECCE M3YyUCHUS
(GU3UKM  OCYHIIECTBIATh  MPOEKTHYD M KCCIENOBATEIbCKYIO  JIEITEIIbHOCTh
WHJIMBUAYAJIbHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe NeilCTBHUS
ba3oBble Jiloru4yeckue aeicTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPEACIISTh LENIH IEITENbHOCTH, 3a1aBaTh MTAPAMETPhl U KPUTEPUH UX TOCTHKECHUS,

BBISBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B PACCMATPHBAEMBIX (PU3HUCCKUX

SIBJICHUSAX;

pa3pabarpiBaTh IUTAH peEIICHUs NTPOOJEeMBI C YyYETOM aHalIU3a HMEIOIIMXCS
MAaTEPHUAIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEeJISIM, OLIEHUBATh PUCKH TMOCJICACTBUN NCATCIBHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh PabOTy B YCIOBUSIX PEATbHOTO, BUPTYAJIIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciiegoBarejbcKue 1eHCTBUA:

BJA/JI€Th HAyYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUAMU M METOJaMH
(bu3NYecKoil HayKH;

BJIA/IETh HAaBBIKAMU Y4YEOHO-UCCIIEOBATEIBCKON U TNPOEKTHOW JAEATEIbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY IOUCKY
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METOJIOB pEIICHUs 3a7a4 (PU3NUECKOTO COACpkKaHMs, MTPUMEHEHUIO Pa3IMUYHBIX METOOB
MO3HAHMS;

BJIAJE€Th BHUJAMHU JCSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNY, TPE0OPa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE ITPU CO3/aHUM YUEOHBIX POEKTOB B 00s1acTU (PU3UKH;

BBISIBJISITh IPUYMHHO-CIICJCTBCHHBIE CBS3H M aKTYaJIN3UPOBATh 3a/1ady, BBIIBUTATh
TUNOTE3y €€ PElICHUs, HaXOAUTh apryMEHTHI JUIS IOKa3aTeIbCTBA CBOUX YTBEPXKIICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PELICHMs 3aJaud pe3yJbTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIOBHSAX;

CTaBUTb U  (QOpMYyJIUpOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTEIbHON
AESITENLHOCTH, B TOM YHUCJIE TIPH U3YUYCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCHTh 3HaHWA 1O (U3MKe B  TPAKTUYECKYIO  00JIacTh
KU3HEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTaTh HOBBIE UJIEH, MpeJlaraTb OPUTHHAIbHbIEC MTOAXO0bI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

Pabora ¢ undpopmaumeii:

BIAJCTh HaBbIKAMU TMOJy4YeHUsT HUHopManuu (QU3MYECKOTO  COAEpIKAHUs
W3 HWCTOYHHKOB pPAa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIIECTBISATH TOWCK, AaHAJW3,
CHUCTEMATU3alMI0 W WHTEPHPETANHI0 HWHPOPMAIMA Pa3IUYHBIX BHJIOB U (QopM
MPE/ICTaBIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh UH(POPMAIIUH;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTUM
B PCIICHUH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX W  OpraHU3allMOHHBIX 3ajJad
c coOmojeHueM TpeOOBaHUM OSProOHOMHUKHU, TEXHUKU OE30MaCHOCTU, THUTHEHBI,
pecypcocOepexeHusi, TPaBOBBIX W JOTUYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0E301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEPKaHUS B Pa3IMYHBIX (opMarax ¢ y4éToMm
Ha3HAueHUd HMHPOPMAlMM WU LEJIEBOH ayJIUTOPHUM, BBIOUpAs ONTUMAIBHYIO (popmy
NPEJICTaBICHUS U BU3YyaTH3aI1H.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIE yueOHbIe JeiiCTBUSA:
OCYILECTBIIATH OOIIEHNE Ha YPOKax (PM3UKH U BO BHEYPOUHOI JIEATEIBHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTYyallMi U CMATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHON U UHANBUAYAILHOU pabOTHI;
BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH C YUETOM OOIIHUX UHTEPECOB,
Y BO3MOYKHOCTEHN Ka)K0T0 YJICHA KOJUIEKTUBA,
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MIPUHUMATh LEJIA COBMECTHOM JIESITEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUSL 10 €€ JIOCTHUKCHUIO: COCTABJIAThH IUIAH JCHUCTBUM, PACHpEAeisiTb POJIM C
y4ETOM MHEHUM YYaCTHUKOB, 0OCYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KA4e€CTBO CBOETO BKJIaJa W KaXXJOTO YYaCTHHUKA KOMAaHJbI B OOLIUMN
PEe3YJIbTAT M0 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE NPOEKTHI, OLEHUBaTh WAEM C TO3HUIMHA  HOBHU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUUECKOE MOBEJACHUE B PA3JIMUHBIX CUTYAIUAX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKECHHE, OBITHh MHUITHATUBHBIM.

PerynsitTuBHble yHHBepCaJibHble yUeOHbIe TeMCTBHUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH TO3HABATEIbHYIO JESATENBHOCTh B 001acTH
¢u3MKK W aCTPOHOMHUH, BBIABIATH NPOOJEMBI, CTaBUTh U  (OPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHHs] PAaCYETHBIX M KAYECTBEHHBIX 3a/ad,
IUIAH BBIMOJHEHHUSI TMPAKTUYECKOW padoThl € y4€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUMH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsaTh paMKH y4eOHOrO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JienaTh  OCO3HAHHBIM  BBIOOp, apryMeHTUpOBaTh €ro, Oparb Ha ceosd
OTBETCTBEHHOCTH 32 PELICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYAULHMHU B 00JacTH (DU3UKH,
MTOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsiIM, BHOCUTh KOPPEKTHBBI B JACATEIHHOCTH,
OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEILHON PEIICKCHU KaK OCO3HAHMS COBEPIIIAEMBIX
JCHUCTBUI U MBICIIUTEIBHBIX MTPOIIECCOB, X PE3YyJbTaTOB U OCHOBAHHMIA;

WCIOJIb30BaTh MPUEMBI pedeKCUn I OIEHKUA CUTYalluH, BHIOOpa BEPHOTO
peleHus;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO IPHHUMATh PEIICHUS 110 UX CHIKEHUIO,

OpUHUMATh MOTHBBI W apryMEHThl JpPYIMX TP aHalu3e Pe3yJbTaToB

NEeSATENHHOCTH, PUHUMATH ce0s1, TOHMUMAasi CBOM HEJOCTATKH M IOCTOMHCTBA;

NpUHAMATh MOTHUBBI W apryMEHThl JIPYTHX TIpH aHajdu3e pe3yJbTaToB

NESITEIPHOCTH; IPU3HABATH CBOE MPABO U MIPABO JPYTUX HA ONTHOKH.

B mporiecce MOCTHKCHHUS JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS IIPOTPAMMBI
no (¢u3uKe M1 YPOBHSA CpeaHero oOmiero o0pa3oBaHus y  OOydaroUuxcs
COBEPIIICHCTBYETCS AMOIMOHATTLHBIN WHTEJUICKT, MIPEATOIaratonui
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHMS, BKJIIOYAIOIIETO CIHOCOOHOCTh IIOHMMATH CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHs COOCTBEHHON AMOITMOHAILHOMN c(epbl, ObITH
YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAaHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHWE MPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHNE, CIIOCOOHOCTh aalTHPOBATHCS K AMOIIMOHATILHBIM
WU3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOLICH CTPEMJIEHHE K JOCTHKEHHIO LEIH U
yCIlexy, ONTHMHU3M, HHUIMATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOISl M3 CBOHX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTH ITOHMMAaTh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YIUTHIBATh €ro MPU OCYIIECTBICHUU OOIIECHUS, CIIOCOOHOCTh K COUYBCTBUIO H
CONEPEKUBAHMUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C APYTUMU JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIe pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJCH;

YUYUTHIBATh  TPaHUIBl MPUMEHEHHS  U3YYEHHBIX  (DU3UYECKUX  MOJENeH:
MaTepualbHas TOYKa, WHEPIHAIbHAs CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEIO,
WJICAIbHBIN Ta3, MOAEIU CTPOCHHSI Ta30B, XUJKOCTEW W TBEPHABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsij] MpU PEIIeHUH GU3NUECKHUX 3a]1a4;

pacno3HaBath (pU3MYECKHE SBJICHUS (TIPOIECCh) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIIECTBA U
ANEKTPOJIMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJWHENHOE JABHUKECHUE,
CBOOOJIHOE TIAJICHUE TEN, JBIKEHHUE 10 OKPYKHOCTH, HWHEPIUS, B3aUMOJICHCTBHE
ten, muddys3us, OpOyHOBCKOE JABMKEHHE, CTPOCHHME MKHUIAKOCTEH M TBEPABIX Tel,
W3MEHEeHHe 00bEMa TeNl NpH HarpeBaHuM (OXJIAXIEHHWU), TEIUIOBOE pPaBHOBECHE,
HCTapeHne, KOHJICHCAllUsl, TJIABIICHUE, KPUCTAJUIA3ALNS, KUTICHUE, BIIAXKHOCTh BO3/yXa,
MOBBIIICHUE JIABJIEHUS ra3a MPU €r0 HArpEBAHUU B 3AKPBITOM COCYAE, CBSI3b MEXKIY
rnapaMeTpaMH COCTOSIHUS Ta3a B M30IPOLECCaX, JIEKTPU3alMs TeJ, B3aUMOJECHCTBUE
3apsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHHUE, UCHOIb3yd (U3UYECKUE BEITUYUHBIL:
KOOpJMHATA, MyTh, NEPEMENLIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeEJld, CHJIA, UMITYJIbC
Tena, KUHETHUYECKass »HHEprus, MOTEHIMAIbHAS DSHEPrusi, MeXaHuuyeckas pabora,
MEXaHMUYeCKasi MOIIHOCTh; MIPU OMUCAHUM NPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIMOJB3YEMbIX BEIMYUH, WX O0O3HAYEHUS]I U E€JIUHUIIbI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;
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ONHCHIBATH W3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIOIB3YS
¢du3nyeckue BeIMYUHBL: JIaBJICHUE ra3a, TEMIEpaTypa, CPEAHssI KHHETUYeCcKasi SHeprus
XAa0TUYECKOIO  JABWIKEHHUS MOJIEKYJ, CPEIHEKBaIpaTU4HAas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS SHEprus, pabdora rasa, Ko3(Q(UIMEHT MOJIE3HOTrO
JACUCTBUS TEIJIOBOTO JBHUTATEINs, MPU ONMCAHUHU MPABUIBHO TPAKTOBATH (HHU3MUECKUN
CMBIC HUCHOJb3yEMbIX BEJIMYMH, UX OOO3HAUYEHHUS M €IMHUIbI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEIMUMHAM;

ONMCHIBATh WM3YyYEHHBIC JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUYECKHE
aBJIeHUsT (TIPOLECChI), HMCHOJB3YSd (U3HUYECKHE BEJIIMYUHBI: JJICKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HANPSHKEHHOCTh IMOJS, MOTEHLMAN, Pa3HOCTh MOTEHLUAJIOB;
IIPU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOJIb3YEMbIX BEJIHUNH, UX
0003HAUEHUSI U €IMHULIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMHU BETUYHMHAMU;

aHAJIM3UPOBATh (PU3WYECKHUE TMPOLIECChl W SBJIEHUS, HUCHOJIb3Ys (PU3NYECKUE
3aKOHBI U IPUHLMIIBL: 3aKOH BceMUpHOTO Tsrotenus, 1, II u 111 3akonsr HeroTOHA, 3aK0H
COXpPaHEHUS MEXAHMYECKOW HHEPIuH, 3aKOH COXPAaHEHUS MMIIYJIbCa, IPHHIIMI
CYNEpIO3ULIMA CWJI, TPUHLMI PABHOMPABHUS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMUHETUYECKYI0 TEOPUIO CTPOEHHUS BEUIECTBA, Ta30BbIE€ 3aKOHBI, CBA3b
CpeIHell KHWHETHYECKOW SHEPruu TEIUIOBOTO JBIKEHHS MOJIEKYJT C aOCONIOTHOU
TEMIIEpaTypoOi, MEPBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMS IJIEKTPUYECKOrO
3apsiga, 3akoH KylioHa, mpu 3TOM pa3iinyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BbIPAKEHUE U YCIOBHS (TPaHUIIbl, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHLMUIIBI JEHCTBUS MAalllMH, NPUOOPOB M TEXHHUUECKUX
YCTPOMCTB; pa3iinyaTh YCIOBUS HMX OE€30IaCHOTO HCIIOJIb30BaHUS B IOBCEIHEBHOU
KU3HU;

BBINIOJIHATD YKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3MUECKUX SIBIIEHUN U MPOLIECCOB
C HCMOJb30BAaHUEM INPSAMBIX, U KOCBEHHBIX W3MEpPEHUH, NpU 3TOM (POPMYJIUPOBATH
npoOsieMy/3ajady M THUIOTE3y Y4YEOHOTO OHKCHEPUMEHTa, COoOupaTh YCTAHOBKY
U3 MPENTI0KEHHOTO 000PYJ0BAHUS, TPOBOAUTD OMBIT U (POPMYJIUPOBATH BBIBOIBI;

OCYUIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEpPEHUs (U3NUECKUX BEJIUYUH, PU 3TOM
BbIOMpaTh ONTUMANbHBI CHOCOO M3MEPEHUsT W HUCIOJb30BaTh H3BECTHBIE METObI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCHMOCTH MEXy (PU3MUECKUMU BEIMYMHAMU C UCIIOJIb30BAHUEM
NPSMBIX U3MEPEHUH, PU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh Pe3yiabTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHH B BHJE TAaOMUIl U rpaduKoB, AeTaTh
BBIBOJIBI 110 pE3yJIbTaTaM HCCIIEI0BAHMS;

cobmoate npaBuia O€30IIaCHOrO TpyJa MpU NPOBEACHUM HCCIEIOBAaHUI B
paMKax y4yeOHOro »JSKCIEpUMEHTa, Y4eOHO-HCCNEAOBATEIbCKOM UM MPOEKTHOMN
NESATENBbHOCTH € UCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1abOpPaTOpHOro
000pyTI0BaHUS;

pemarh pacy€THBIE 33JaYu C SBHO 3aJaHHON (PU3NYECKOW MOJENBIO, HCIIONb3YS
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CI)I/ISI/I‘IGCKI/IG 3aKOHBbI U ITPUHIOUIIBI, HA OCHOBC aHAJIN3a yCJIIOBH:A 3a1a41 BI)I6I/IpaTB
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(bU3HYECKYI0 MOJIETh, BBIICTATh (PU3NYECKUE BETMYUHBI U (POPMYIIbI, HEOOXOIUMBIE /IS
e pelieHusl, MPOBOJAUTHh PACUYEThl M OILEHWUBATH PEATBHOCTH IMOJYYCHHOTO 3HAYCHHS
(bU3MYECKON BEIIMUUHBIL;

pelniath Ka4eCTBEHHBIC 3a7a4d: BBICTPAWBATH JIOTMUECKH HETPOTUBOPEUMBYIO
LENOYKYy PAacCyXIEHHH C OMOpol Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(dbuznyeckue sIBICHUS;

UCTIONb30BaTh NPU PEIICHWH y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAIIMNM € TPEIACTABICHUS
y4eOHOM ¥  Hay4YHO-TIOMYJISIpPHOM WHGOPMAIMM, TOJYYCHHOW U3  Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

NPUBOJNUTH TPUMEPHI BKJIAJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-(DH3UKOB
B pa3BUTHUE HAYKH, OOBICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHM;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEAHEBHOW IKHU3HH
s obecnieueHusi O€30MACHOCTU MMpU OOpalleHHH ¢ MNpudopaMyu U TEXHUYECKUMU
yCTpOMCTBAMHM, HJIsi COXPAHEHHsI 3[0POBbS MU COONIIONEHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH Ccpee;

paboTaTh B TPyMIIE C BHITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJICH, TUIAHUPOBATH
paboTy TIpyMNIbl, palUOHAIBHO pacHpenessiTh OO0S3aHHOCTH U IJIAHUPOBATH
JEeSTENbHOCTh B HECTAHJIAPTHBIX CUTYAIUsX, aJE€KBAaTHO OIICHUBATH BKJIAJ KaxXJA0TrO
U3 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBAEMOU MPOOIIEMBI.

K koniy oOydyenuss B 11 kjacce mpeaMeTHble pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Yy O0YHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U Mecto (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MHpPA, B pPA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKON JEATEIBHOCTU JIIOJEH, IEIOCTHOCTh M EJIMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBl TPUMEHEHUS M3YYCHHBIX (PU3MUECKHX MOJENICH: TOUYCUHBIH
AIEKTPUUECKHI 3apsil, JIyd CBETa, TOUCUHBIN UCTOYHUK CBETA, siiepHAs MOJENb aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO Sijpa MPU pelieHuH GU3NIECKUX 3a/1a4;

pacro3HaBaTh (PU3HYECKUE SIBICHUS (MPOLECChl) U OOBSCHATH HUX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DH3WKH: JJIEKTpUYECKash MPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBUS TOKa, B3aMMOJICHCTBUE
MarHuTOB, DJCKTPOMArHUTHAs WHIYKIWSA, ACHCTBHE MArHUTHOTO TIOJIA Ha IMPOBOJIHHMK
C TOKOM M JBIXKYIIUWCS 3apsj, DOJIEKTPOMAarHUTHbIC KOJEOaHUS U  BOJHBI,
MPSIMOJIMHEHOE PACTIPOCTPAHECHHE CBETA, OTPAKEHUE, IPEIIOMIICHHUE, HHTEePhEepEHITHS,
mudpakuus W MOJSpU3alvs CBETa, JUCIEPCUs CBeTa, (POoTOorNeKTpuueckuil sddext
(boToaddexT), cBeTOBOE AaBICHHWE, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/Ia, €CTECTBEHHASI U1 HICKYCCTBEHHAsl PaAOAKTUBHOCTD;
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ONMUCHIBATh HU3YYEHHBIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYIO MPOBOJUMOCTb PA3IMYHBIX CPEH) W DJIEKTPOMArHUTHBIC
ABJICHUS (TMPOIIECCHI), UCTIONB3Ys (PU3UUECKUE BEJIMYUHBI: DJIEKTPUUECKUM 3apsij, cuiia
TOKa, DOJEKTPUUYECKOE HAMNpPsHKEHUE, DJIIEKTPUUECKOE CONMPOTUBIICHUE, PA3HOCTH
MOTEHIIUAJIOB, AJEKTPOJABIKYIIAs CHIIa, padoTa TOKA, MHAYKIUS MarHUTHOTO IMOJS,
cuna Awmmepa, cuia JlopeHnia, ”HIYKTUBHOCTh KAaTYILIKH, YHEPTUS IJIEKTPUUYECKOTO U
MarHuTHOTO TOJIeH, MepHoJl U YacToTa KojeOaHuil B KoiaebaTeaTbHOM KOHTYPE, 3apsl U
CHWJIa TOKa B MPOLECCE TAPMOHUYECKUX DSJIEKTPOMArHUTHBIX KoJieOaHuM, (POKyCHOE
pacCTosiIHME W ONTHUYECKas CHWJIA JIMH3bl, NPU ONHCAHWM MPABUIBHO TPAKTOBATH
(bU3UYECKUI CMBICT HCTIOIB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHUIIbI, YKA3bIBATh
(bopMyIIbl, CBSI3BIBAIOIIME JaHHYIO (M3UUECKYIO BEIUYUHY C APYTUMH BEIMUYUHAMY;

OMUCHIBATh W3YUCHHBIC KBAHTOBBIC SBJICHUS U MPOIIECCHI, UCTIOJIb3Yys (PU3UUYECKUE
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA,
SHEPrUs U UMITYJIbC (DOTOHA, IEPHO/ MOTypacnaga, YHEPTUs CBA3H aTOMHBIX sIep, MPU
ONMKMCAHUM TPABWILHO TPAKTOBATh (U3MUECKHUI CMBICI HCIOJIb3YEMbIX BEIMYMUH, UX
0003Ha4YeHUsI M EIUHUIIBI, YKa3bIBaTh dbopmyIbL, CBSI3BIBAIOIIINE JTAaHHYO
(GU3UYECKYI0 BEJIMYMHY C IPYTUMU BEIMYWHAMH, BBIUYUCIATH 3HAYCHHUE (HU3UICCKOU
BEJINYMHBIL;

aHAJIM3UPOBATh (PU3WYECKHUE TMPOIIECChl W SIBJICHUS, HCHOJB3Yys (QU3NYECKUE
3aKOHBl M TPUHLMNBL 3aKOH OMa, 3aKOHBI MOCIEIOBATEIBHOIO M MAPAIICIBHOTO
COCOMHEHUSI TMPOBOJHHUKOB, 3akOH J[xoyns—JleHma, 3akOH 3IEKTPOMArHUTHOMN
MHAYKIHAHW, 3aKOH MPSIMOJMHENHOTO pPACIHPOCTPAHECHUS CBETA, 3aKOHBl OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEHHA Ui poTorddexTa, 3aKOH
COXPAHEHHS] DHEPruM, 3aKOH COXPAHEHHS  MMIIyJbCa, 3aKOH  COXpPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsI MAaCCOBOT0 YMCIIA, MOCTYJAaThl bopa, 3aKkoH
PaJMOAaKTUBHOTO pacraja, Mpyu TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOEe BBIPAKEHHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpEAENATh HAMPABICHUE BEKTOPA HMHAYKIMM MArHUTHOTO TOJs MPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHa;

CTPOUTh U OIHUCHIBATh M300pa)KE€HUE, CO3aBaeMOE IJIOCKUM 3€PKajIOoM, TOHKOU
JINH30M;

BBITIOJTHATH DKCIIEPUMEHTHI 110 MCCIISOBAaHUIO (DM3UUECKUX SBJICHUN U MPOIIECCOB
C UCIOJIb30BAaHUEM IMPSMBIX, U KOCBEHHBIX H3MEPEHUM: Mpu 3TOM (HOPMYIUPOBATH
npoOiemy/3afjadyy M TUIOTE3Y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEJI0KEHHOTO 000pY0BaHUS, POBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIC U3MEPEHUS (M3UUECKUX BEIUYHH, TIPU 3TOM
BBIOMpaTh ONTUMAJBHBIN CIOCOO W3MEPEHUsS M HCIOJb30BaTh HM3BECTHBIE METO/IbI
OLIEHKH MOTPEMIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYMH C HCIIOJIb30BAHUEM MPSAMBIX
U3MEpPEHU: TPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PM3UYECKUX BEJIWYUH B BHUJE TaONUI] U TpaduKoB, AeNaTh
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BBIBOBI 110 PE3yJibTaTaM HCCIICIOBAHUS,

34



DdenepanpHas pabodas nporpamma | ®usuka. 10—11 kiacchl (0a30BbIN yPOBEHB)

coOM0aTh TpaBWiIa OE30MAaCHOTO TpyJa NpH MPOBEJACHUU WCCICIOBAHUN B
pamMKax Yy4eOHOro JKCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM U MPOEKTHOMN
JESTENbHOCTH C MCIOJb30BAaHUEM HM3MEPUTENbHBIX YCTPONCTB U J1abOpaTOPHOIO
000py10BaHUS;

peniath pacuy€THBIC 3aa4Ml C SBHO 3aJIaHHOW (DM3MYECKOW MOJCIBIO, MCIOIb3YS
dbu3nYecKrue 3aKOHBI W TPUHIIUIIBI, HA OCHOBE aHajW3a YCJIOBHS 3aJa4d BBIOUpATh
buU3MYECKyI0 MOJEIb, BBIJICIATh (PU3NYECKUE BEIMYMHBI U (QOPMYIIbI, HEOOXOAUMBIE
IS €€ peIeHus, IPOBOAUTH PACUETHI U OIEHUBATH PEATBHOCTD IMOTYUYEHHOTO 3HAUCHUS
(U3UYECKON BEITMUNHEI;

pemarh KayeCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUUBYIO
LEMOYKY PpACCYX ICHUI C OMmOpod Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndeckue sBICHUS;

WCIIOJIb30BaTh TIPU PEIICHUU YYEOHBIX 3a7ad COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAIIMU U TPEICTaBICHUS
y4eOHOM ¥  Hay4YHO-TIOMYJSIpHOM UWHGOpMALMM, TOJYYEHHOW U3  pa3IMyHBIX
HMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH TOJTydaeMyto HH(POpMAIIHIO;

OOBSICHATH TPUHIIAIBI JEHCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3auyarh yCIOBUS UX 0€30MMaCHOTO MCIIOJIb30BaHUS B TIOBCETHEBHOM KU3HH,

NPUBOJUTH MPUMEPHI BKJIAJa POCCHUUCKHX U 3apyOSKHBIX YUEHBIX-(DH3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

WCIIOJIb30BaTh TEOPETUYECCKHE 3HAHWS MO (U3MKE B TIOBCEIHEBHOW IKU3HH
st obecrieueHusi O€30MACHOCTH TMPHU OOpallleHHH ¢ MPUOOpaMyu W TEXHHUYECKUMU
YCTPOMCTBAMH, MJII COXpaHEHUS 370pPOBbS M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEN CpelIE;

paboTaTh B TPYMIIE C BHITIOIHEHUEM PA3IMIHBIX COITMANTBHBIX POJICH, TUTAHUPOBATH
paboTy Tpynmbl, palMOHATIBLHO pACIpPEAeNATh OO0S3aHHOCTH W IUIAHUPOBATH
JEeSTENbHOCTh B HECTAHJIAPTHBIX CUTYallMsAX, AJCKBATHO OIEHUBATh BKJAJ KaXKJIOTrO
13 YYaCTHUKOB TPYIIIIBI B pEIIEHNE PacCCMaTPUBACMOM MPOOJIEMBI.
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10 KJIACC
HaumenoBanue
Ne KonumaectBo OcHOBHBIC BUJIBI JCATEITHHOCTH
pa3enoB U TeM [TporpammHoOe coqiepikanme
n/m 4acoB O0yJarOIIIXCS

y4eOHOro npeameTa

Paznen 1. ®u3uka U MeTOAbI HAYYHOI' 0 MO3HAHUSA

1.1 | ®usuka u METOIBI 2 ®u3nka — HayKa 0 IpUPOJIE. N3yyeHue HayyHbIX (AMIIMPUYECKUX U
Hay4YHOTO MTO3HAHUS Hayunbie METOBI TEOPETUUYECKHUX) METO/I0B [TO3HAHUS
IIO3HAHUA  OKPY’KAIOIIETO OKPY’KarOLIEro MUpA.
MUpa. OO6cyKaeHue rpaHull TPUMEHUMOCTH
Poub skcriepuMenTa u Teopun (hU3UYECKUX 3aKOHOB U TECOPHUH.
B [IPOLIECCE MTO3HAHUSA Pabota B rpymnme no noaroToBke
MPUPOJIBI. IKCIIEPUMEHT B KOPOTKHUX COOOIIEHUI O POJIU U MECTE
usuke. (U3HUKU B HAyKE U B IPAKTUYECKON
MopenupoBanue pU3NUECKUX NEeATENBHOCTH JIIO/IEH.
SIBIICHUU U TIpolieccoB. HayuHbie JleMOHCTpAlIUs AHATOTOBBIX U
runore3bl. PU3N4eCcKue 3aKOHbI U LH(BPOBBIX U3MEPHUTEIBHBIX
TeOpHH. I paHUIIBI IPUMEHUMOCTH npuOOpPOB, KOMITBIOTEPHBIX JATYHUKOB.
(pu3HYecKHX 3aKOHOB. [IpHHIHI OcBoeHHE OCHOBHBIX MTPHUEMOB
COOTBETCTBHA. paboThl ¢ U POBOIL TabopaTopueit 1Mo
Ponp 1 MecTo Qpusnku ¢duznke
B (hOPMUPOBAHUH COBPEMEHHOMN
Hay4YHOW KapTHUHBI MUpa,
B [IPAKTUYECKOMN JEATEINBHOCTH JIOJEN
Hroro no pazneny 2

' TIpu pa3paboTke paGoueil POrpaMMbl B TEMATHYECKOM ILIAHMPOBAHUM JOJKHBI OBITH YUTEHBI BO3MOKHOCTH UCIIOIb30BAHUS IIEKTPOHHBIX (IIU(POBBIX)
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00pa30BaTeIbHBIX PECYPCOB, SBIAIOMNXCA YI€OHO-METOANYECKUMI MaTepHaJaMHt, COJIEpyKaHe KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM.
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Pasznen 2. Mexanuka

2.1

Kunemartuka

MexaHnuyecKkoe JBHKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrkeHus1. Cucrema oTcuéra.
Tpaekropus.

ITepemerienune, CKOpOCTh (CpeaHsA
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEpUATTbHON TOUYKH,
UX TIPOEKIMU HA OCU CUCTEMBI
KoopauHat. CnoxeHune
NEPEMEILEHUN U CIIOKEHNE
CKOpOCTEH.

PaBHOMEpPHOE ¥ PABHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTU KOOPMHAT,
CKOPOCTH, YCKOPEHUS, ITyTU U
nepeMeIleHns] MaTepUuaaIbHON TOUKU
OT BPEMEHH.

CBo0OIHOE T1aJIEHUE.

Yckopenue cBOOOTHOTO

MaJICHUS.

KpusonuHenHoe 1BUXEHNKE.
JIBr>KeHUE MaTEpUaIbHON TOUKU
110 OKPY’KHOCTH C MOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHEWHAS CKOPOCTh.
[Tepuon n yactora obparieHus.
LleHTpOCTpEMHUTENBHOE YCKOPEHUE.

[IpoBeneHue SKCIIEPUMEHTA: U3YUYEHUE
HEPaBHOMEPHOT'O JBMXKEHUS C LETBIO
OnpeaeICHNUs] MTHOBEHHON CKOPOCTH;
HCCIIEIOBAHUE COOTHOIICHUS MEXKTY
MyTSAMH, IPONJICHHBIMU TEJIOM

3a IOCJIE0BATEIIbHBIE PABHBIC
MIPOMEKYTKHA BPEMEHH TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HaYaJIbHOM CKOPOCTHIO, PABHOM
HYJII0; U3yUYEeHUE JIBUKEHUS IIapuKa B
BSI3KOM JKMJIKOCTH; U3YyUCHHE TBUKEHUS
TeJa, OPOIIEHHOT'O0 TOPU30HTATIBHO.
OOBICHEHNE OCHOBHBIX

MIPUHITUIIOB I€MCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIUJOMETD,
LETTHbIC U PEMEHHBIC Tepelaun
JIBUOKEHUS; U YCIIOBUH HX
0e30ITacCHOTO MCII0JIb30BaHUS B
IOBCEIHEBHOU

JKU3HU.

Pemiennie pacu€THBIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (hOpPMYII
KUHEMATHKU.

ITocTpoenne 151 aHAIU3
rpaduKoB 3aBHCUMOCTEMN
KHHEMAaTHYSCKUX BEJIMYMH OT
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TexHudeckue ycTponcTa U

BpEMEHU
JUIsl PABHOMEPHOI'O
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IPAaKTUYECKOE TPUMEHEHHUE:
CIUJOMETp, ABH)KECHUE CHAPSIOB,
LICITHBIEC U PEMEHHBIE NIEpeIaun

¥ paBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBUKECHMUSL.

Pacno3naBanue ¢pusznyeckux
SIBIICHUI B Y4EOHBIX OMBITaX U
OKpY>Karolen KU3HU: PAaBHOMEPHOE
u

PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
JIBIKCHUE, CBOOOIHOC TaICHUC

TEJ, ABUKEHHUE 110 OKPY’KHOCTH.
Onucanue MEXaHUYECKOTO
JIBMYKCHHSI C MCTIOJIb30BaHUEM
¢bu3nyecKuXx BEIMUYMH: KOOpAUHATA,
nyTh,

nepeMelIeHIe, CKOPOCTh, YCKOPEHHUE.
Pa6ora B rpynmax npu
IUTAHUPOBAHUH, TIPOBEJICHUH U
UHTEPIIPETALNN PE3YJIbTATOB OMBITOB
Y aHAJIN3€ JOTIOTHUTETBHBIX
UCTOYHHUKOB

uH(dOpMaIMK 0 TEME
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2.2

JlnHamuka

[IprHIMI OTHOCHUTEIBHOCTH
lamunes. [lepspiit 3akoH HproToHA.
NuepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHumn
CyIepro3uuu cui. Bropol 3akoH

HrroToHa a1 MaTepraibHOM TOYKH.

Tperuit 3akoH HeroToHa

JUTISl MaT€PUATbHBIX TOYEK.
3aKOH BCEMUPHOT'O TATOTCHUSI.
Cuna tsxectu. [lepBas
KOCMUYECKast CKOPOCTb.

CpaBHEHME MACcC B3aMMOAECHCTBYIOIINX
TeJ.

N3yyeHue 3aBUCUMOCTH CHJIBI
YOPYTocTH OT AeopMaiiuy; CpaBHEHUE
CWJI TPEHHS TIOKOSI, KAUEHUS U
CKOJIB)KCHHUSI.

OOBbsicHEeHHE HEBECOMOCTH.
IIpoBenenue s3xcnepumMeHTa:
UCCJIEI0BAHNE 3aBUCUMOCTH CHUII
YIPYTrOCTH, BOSHUKAIOUIUX B MPYKUHE
U PE3UHOBOM 00paslie, OT UX
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Cuina ynpyroctu. 3akoH ['yka.
Bec Temna.

Tpenune. Buabl Tpenus (mokos,
CKOJIBKCHHUS, KaUeHUs).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUS U CUjla
Tperus nokost. Koadduiment
TpeHusa. Cuia COnpoTUBIICHUS
IIPU ABMKEHUU TeJIa B )KUJIKOCTH
WM Tas3e.

[ToctynarenpHOE U BpalaTeibHOE
JBUYKEHUE aOCOIIOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCHU
BpaLCHUS. [Imeuo CHUJIBI.
VYcioBuss paBHOBECHS TBEPIAOTO
Tena.

TexHuueckue yCcTpoucTsa u
MPAKTUYECKOE NMTPUMEHECHHUE:!
NOAIINITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopMalym; u3yuyeHue JIBKCHUS
Opycka 1o HaKJIOHHOM TUIOCKOCTH;
WCCIIEIOBAaHUE YCIIOBUH

paBHOBECHUSA TBEPIOIO TeJIA,
HMMEIOIIETO OCh BpaIleHHUS.
OOBbsicHenue ocoOEHHOCTEMN
PAaBHOMEPHOT'O ¥ PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBHKEHUS,
CBOOOTHOTO TAJICHUS TEJI, IBHUKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TSATOTCHUS.

OOBbsicHEHHE OCHOBHBIX

MIPUHIIUIIOB I€UCTBUS
MOJIINITHUKOB U UX

MPAKTUYECKOTO MPUMEHEHUS.
OOBsicHeHHE ABUKEHUSI UICKYCCTBEHHBIX
CITyTHUKOB.

Pemienre pacu€THBIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C HUCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMyJT TMHAMUKH.
Pacnio3naBanue ¢puznuecKkux
SIBJICHUM B YYEOHBIX OTBITAX U
OKpyXKarouen

JKU3HU: MHEPLIMS, B3aUMO/ICHCTBHUE TEJ.
AHam3 GU3NIECKUX MPOIECCOB U
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SIBJICHUM C MCITOJIb30BAaHHUEM 3aKOHOB U
IMPUHOWUIIOB: 3dKOH BCCMHUPHOI'O
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tarotenus, 1, I u III 3akonsl HeroToHA,
MIPUHIIUIT CYTIEPIO3ULIMU CHUJI, IPUHIIUII
PaBHONIPABHOCTHU MHEPIUATBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXPAHEHUS B
MEXaHUKE

Nmnynbe maTepuanbHON TOUKU
(Tena), cucTeMbl MaTepUAIbHBIX

TOYCK. I/IMHy.III)C CHJIBI U U3BMCHCHUC
HUMITyJIbCa TCJia. 3aKoH COXpaHCHHUA
HUMITYJIbCA. PeakTuBHOE JABHMOKXCHHUC.

Pabora cusnbl. MOIIHOCTH CHUIIBL.
Kunernueckas sneprus
MarepuaibHOW TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPIHUH.

[TorenunanbHas sHEprus.
[TorenuuanbHas SHEPTUs
yrpyro aehopMupoBaHHON
PY>KUHBI.

[ToreHumanbHast SHEPrus Tena
BOJIM3M MOBEPXHOCTU 3EMIIU.

IloTeHnnaabHBIE 1
HEIOTECHIIMAJIbHBIE CWIBI. CBA3b

pabOTHI HEMMOTCHITUATBHBIX CHII
C UIBMCHECHHEM MEXaHUYECKOMN
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPaHEHHSI MEXaHUYECKOM
SHEPTUM.

[IpoBeneHne dKCrIepuMeHTa:
u3y4eHue abCOTIOTHO HEYIIPYTroTro
yAapa

C IOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEA0OBAHUE
CBSI3U PabOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKON DHEPrUHU Tesa

Ha [IPUMEpPE PACTSIKEHHS PE3UHOBOTO

KIyTa.
Ouenka a0COJTFOTHBIX u
OTHOCHUTEIbHBIX MOTPEITHOCTEH

U3MEpeHUN (PU3NYECKUX BETUYHH.
Pemenune pacuéTHbIX 3a/1a4 ¢ SBHO
3aTAaHHOM (PU3UYECKON MOJICITBIO

C MCTIOJIb30BAHHEM OCHOBHBIX

3aKOHOB M (POPMYJI TUHAMUKH U
3aKOHOB COXPaHCHHSI.

Pemenue xauecTBEHHBIX 3a1a4

C OIOPOY HA U3YUYCHHBIC B pasieie
«MexaHuKay 3aKOHBI,

3aKOHOMEPHOCTH U (pU3HUECKHe
SIBJICHUSL.

Onucanne MEXaHUIECKOTO JIBYKCHHS C
UCIIOJIb30BaHUEM (DU3UYECKUX BEITUYMH:
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| Yrpyrue u Heynpyrue

| MMIYJIbC T€JIa, KHHETUYECKAsl SHEPTHsl, |
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CTOJIKHOBEHHS.

TexHuueckue yCcTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHHUE:
BOJIOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIIUAJIbHAS DHEPT U], MEXaHUYECKast
paboTa, MEXaHUYECKasi MOIITHOCTbD.
AHanu3 pU3NYecCKrx MpoIeccoB U
SABJIEHUM C UCTIOJIb30BAHUEM

3aKOHA

COXpPaHEHHSI MEXaHUYECKOUW SHEepruu,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsiCHEHHE OCHOBHBIX MPUHITUTIOB
JICUCTBUS U MPAKTUYECKOTO
MPUMEHEHUST TEXHUYECKHUX

YCTPOMCTB, TAKUX KaK: BOJAOMET,

KOIEp,

MPY>KUHHBIN TUCTOJIET.

OOBsicCHEHHE ABWKEHUS PAKET C OMOpOoit
Ha W3Y4YCHHbIC (PU3NUECKUE BEIIMYUHBI
Y 3aKOHBI MEXaHUKHU.

Hcnonp30BaHue Mpy MOArOTOBKE
COOOIIEHUI O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH IS
MOUCKA, CTPYKTYpHUPOBaHHS,
MHTEPHPETALUU U TIPEICTABICHUS
nH(popMaIK, KPUTUUECKUHN aHaN3
nosrydyaeMoit nadopmanuu

[IpoBenienre KOCBEHHBIX

W3MEPEHNM, UCCIIEOBAaHUMN
3aBUCUMOCTEN (hU3UUECKUX
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BCJIMYMH, ITPOBCPKaA
MNPCAJIOKCHHBIX I'MIIOTC3

Hroro no pazneny

18
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Pazgen 3. MoaexkyaspHas ¢pusuka 1 TEpMOAUHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KUHETUYECKOU Teopuu

9

OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUU U UX OINBITHOE
o0ocHoBaHue. bpoyHOBCKOE
JBUKECHUE.

Huddysus. Xapakrep IBUNKEHUS U
B3aUMO/ICHCTBHS YaCTHIL
BelecTBa.  Mogaenn — CTpOEHHs
rasos,

KUJKOCTEW U TBEPABIX TEN U
00BbSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozenen. Macca u
pa3Mepbl MoJieky. KonnuecTBo
BemiecTra. [loctosiHHas ABoragpo.
TermoBoe paBHOBECHE.
Temniepartypa u €€ U3MEpEHHUE.
[ITxana Temmeparyp Llenbcus.
Mopens naeansHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUHU UICATBHOIO rasa.
AOcont0oTHas TeMIiepaTypa Kak mepa
CpeHEW KHHETUYECKON SHEPTUH
TEIJIOBOTO JIBU>KEHUS YaCTHIL rasa.
[IIxana remneparyp KenabBuHa.
["a30BbI€ 3aKOHBI. Y PaBHECHUE

IIpoBeneHue 3KCIIEpUMEHTA!
OTIpEeJICICHHE MacChl BO3/1yXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI, TaBJICHUS
U TEMIIEPaTyphl BO3/IyXa B HEH;
MCCJIeIOBAHNUE 3aBUCUMOCTHU MEXKITY
napameTpaMu COCTOSTHUS
pa3peKEeHHOro rasa.

Onenka a0COJIOTHBIX u
OTHOCHUTETHHBIX NOTPEIIHOCTEN
U3MEpPEeHUN (PU3NYECKUX BEITUYHH.
OObsicHEHHE OCHOBHBIX MPUHIIUIIOB
JIENUCTBUN TEpMOMETpa U OapoMeTpa U
YCJIOBUHM UX 0€30MaCHOTO
WCITIOJIb30BAHUS B MIOBCETHEBHON
KU3HH.

PacrioznaBanmue Gpu3naeckux

SBJICHUN B YYEOHBIX OIBITaX U
OKpYyarolen ®u3Hu: nuddysus,
OpOYHOBCKOE JIBUKEHUE.

Onucanue TETUIOBBIX SIBJICHUIM

C MCTIOJIb30BaHUEM (HU3HUECKUX
BEJIMYMH: JIaBJIICHHE ra3a,

TeMIlepaTypa, CPEeIHsSI KHHETHIECKas
DHEPTHUS XaOTHYECKOTO JIBIKCHHUS
MOJIEKYI,
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MenpaeneeBa—Knaneipona.
3akoH [lanpToHa. M3ompoliecchl

CPCAHCKBaJApaTUIHAAd CKOPOCTDH
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B UJICAJIbHOM Ta3e C MOCTOSSHHBIM
KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacraBieHue
U30IPOIECCOB: U30TEPMA, U30X0Da,
n3obapa.

TexHuueckue ycTpoucTsa u
MPaKTHYECKOE
IIPUMEHEHHUE:
OGapometp

TEPMOMETP,

MOJIEKYI.

AHanm3 GU3NYECKUX MPOIECCOB U
siBJICHUH ¢ ucnoiab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKOW SHEPTUU TEIIOBOTO
JIBIDKCHUST MOJIEKYJI C aOCOJIFOTHOM
TEMIIEpaTypou.

Pemenune pacy€THbIX 3a71a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C MCIOJIb30BaHUEM OCHOBHBIX
noyioxxenuit MKT, 3akoHOB 1
dbopMy MOJIEKYIISIPHOU (PU3UKH.
Pabota B rpynnax npu
TTAHUPOBAHWU, IPOBEJICHUN U
MHTEPHPETALUH PE3YIBTATOB ONBITOB
1 aHAJIU3€ JTOTIOJHUTEIbHBIX

UCTOYHHKOB
nH(popMaIMK 10 TeMe

3.2 | OcHOBBI 10 TepmoauHaMudeckas CuCTeMa. [TpoBenenue IKCIICPUMEHTA:

TEPMOJMHAMHUKH BuyTpenHsist sHeprus U3MEpPCHHUE YICNBbHONH TEIIOEMKOCTH

TEPMOJNHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHMUS.
KonuuectBo TemnoTsl u pabdora.
BuyTpeHHss1 sHeprusi 0ITHOATOMHOTO
ujaeanbHOro raza. Buapl
TEIUIONEePEIaun: TEMIONPOBOJHOCTb,
KOHBEKIIUS, U3JIydeHUE. Y JeTbHas
TEIUIOEMKOCTh BEIIECTBA.

BELIECTBA.

Ouenka a0COIOTHBIX u
OTHOCHUTEJIBHBIX HOTPEIIHOCTEN
U3MepeHU (PU3NUEeCKUX BEIHUNH.
N3yuenue mopeneit mapoBoii TypOUHBI,
JIBUTATEJIs] BHYTPEHHETO CTOpaHus,
PEaKTHBHOTO IBUTATEJISL.

OOBbsiCHEHNE IPUHILIUIIOB IEHCTBUS U
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YCJ'IOBI/Iﬁ 0€301aCHOT0 UCIOJIH30BAHUS
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KonnuecTBo TennoTsl

IpU TEeIUIonepeaaye.

[Tonsitue 06 aguabaTHOM
npouecce. IlepBblii 3aK0H
TEPMOANHAMHUKHU.

[IpumMeHeHue nepBoro 3aKoHa
TEPMOJUHAMUKHU K U30IPOIIECCaM.
['paduueckas maTEpHIpeTaIus
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
HeobpatumocTs nporieccoB

B MIPUPOJIE.

TennoBeie MamuHbl. [IpuHITUTIBL
NEeUCTBUS TEIJIOBBIX MAaIlIH.
[IpeobpazoBanms FIHEPTUH

B TEIUJIOBBIX MalllMHAX.
Koaddumument nonesnoro
JICMCTBUS TEIUIOBOW MAIIAHBI.
Huxn Kapuo u ero koagduipeHt
MOJIE3HOTO JIEUCTBUSI.
DKOJIOrH4ecKHe MpoOIeMbl
TEIJIOIHEPT€TUKHU.

TexHnyeckne yCTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
JIBUTATENIb BHYTPEHHETO CTrOpaHus,
OBLITOBOM XOJIOIMIILHHK,
KOHJIULIHOHED

B OBCETHEBHOU JKU3HU
JIBUTATEISA BHYTPEHHETO
CropaHusi, OBITOBOTO

XOJIOAWIBHUKA, KOHIUIIMOHEPA.
Omnucanue CBOMCTB Teq
TEIJIOBBIX SIBJICHUU C
HCIIOJIb30BAHUEM

(bU3MYECKUX BEIMYMH: JaBJICHUE
rasa, TeMIepaTypa, KOJIu4eCTBO
TEIJIOThI, BHYTPEHHSISI SHEPT U,
paboTa rasa.

Peniennie pacu€THBIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB M (POPMYII MOJIEKYJISIPHOMN
(bU3UKN U TEPMOJIMHAMUKH.
Penienne kauecTBEHHBIX 3a7a4

C OMOPOH HA U3YUEHHBIC B pa3jeiie
«MonekynspHas hpU3uKa U
TEPMOJUHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PH3NUECKHUE
SIBJICHHSL.

PaGota B rpynmax mpu

aHaJIM3€ JIOIOJHUTEIBHBIX
MCTOYHUKOB MH(OpMALIUU IO
TeMeE
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3.3

ArperaTHeie
COCTOSIHUSI BEILIECTBA.
@da30BbIE MEPEXOIbI

[TapooOpa3oBaHue 1 KOHAEHCAIIUSL.
Hcnapenne u kuneHue.
AOCoIIIOTHast 1 OTHOCUTENIbHAS
BJI&YKHOCTbH BO3/YyXa.

Haceimennsiii nap. Y aensHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCUMOCTb

TEeMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.
TBépnoe teno. Kpucrammmueckue u
aMopdHbIe Teaa. AHU30TPOIHS
CBOMCTB KpUCTALIOB. JKujkue
kpuctauibl. CoBpeMeHHbIE
marepuanisl. [InaBnenue u
KpUcCTaJIM3aus. Y IeJabHas TerioTa
wiasienus. Cyoaumanus.
YpaBHEHHE TEIIIOBOTO

Oananca. Texuuueckue
YCTPOMCTBA U MPAKTUYECKOE
IPUMEHEHHE: TUTPOMETP U
IICUXPOMETD,

KAJIOPUMETP, TEXHOJIOTUH
NOJIyYeHUS

COBPEMEHHBIX

MaTepuaoB, B TOM YHCIIE
HAaHOMAaTepHuaoB,

Y HAHOTEXHOJIOTUHU

IIpoBenenune DKCIIEpPUMEHTA:
U3MEPEHUE OTHOCUTEIBHON BJIAXKHOCTHU
BO3]lyXa.

Ornenka a0COJIFOTHBIX u
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpPeHUN (PU3NIECKUX BEITUYHH.
N3yuenue CBOWCTB

HACBIIIEHHBIX MapoOB, CIIOCOOOB
U3MEPEHUS BIAKHOCTH

Habnronenue kuneHus npu
MMOHMYKEHHOM JIaBJICHUU, HAarpEeBaHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEILECTBA.

OObsicHEHNE TPUHIIUIIOB JIEHCTBUS U
YCJIOBUHM O€30M1acCHOTO

WCII0JIb30BaHUs B MOBCEIHEBHOM

YKU3HU TUTPOMETPA, ICUXPOMETPA,
KaJIOpUMETpa.

N3yyeHune TeXHOIOTUH MOJTyUYCHUS
COBPEMEHHBIX MaTe€pUaioB, B TOM
Yrclie HAHOMAaTEPHUAJIOB.

Pemenune pacy€THbIX 3a/1a4 C IBHO
3aJIaHHOMN (YM3UYECKOU MOJIEITHIO

C UCIOJIb30BAHUEM YPaBHEHUS
TEerIoBoro OanaHca.

PelieHre kaueCTBEHHBIX 3a7a4

C ONOpPOM HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3NUYECKUE
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SABJICHUS 110 TCMC.
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Pacnio3naBanue ¢puznuecKkux

SIBJICHUI B YYEOHBIX OIBITAX U

OKpYy Karolen ®u3Hu: nedopmarus
TBEPJIBIX TEJI, HATPEBAHUE U
OXJIaXJICHUE TeJ, U3MEHEHUE
arperaTHbIX COCTOSTHUI

BELIECTBA U OOBSCHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJIT MOJIEKYJISIPHOM
bU3uKH.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH 15 TTIOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU U
MpecTaBlIeHuss UHPOpPMaLIUU MIPU
MOJATOTOBKE COOOIICHUI O MPUMEHEHUHN
3aKOHOB MOJIEKYJIAPHOU (DU3UKHU U
TEPMOJUHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSX

Hroro no pazneny 24
Paznen 4. JinekrpoanHamMuka
4.1 | DnekrpocTaTuka 10 OnekTpuzauus Ten. Jnekrpuyeckuil | [IpoBenenue DKCIIEpPUMEHTA:
3apsa. [IBa Buga 3JIeKTpuIeCcKuX U3MEPEHUE AIEKTPOEMKOCTH
3apsnoB. [IpoBoaHuKw, KOH/JIEHCATOpa.
JUDJIEKTPUKH U TIOJIYIIPOBOAHUKH. Onenka a0COJIIOTHBIX 1%}
3aKOH COXpAaHEHUS IIEKTPUUECKOr0 | OTHOCUTCIIbHBIX MIOTPEIIHOCTEN

3apsja.
B3aumopeiicTBue 3aps10B. 3aKOH
Kyiona. TodeuHbIl 3EKTpUYECKUI

U3MEpeHU (PU3NYECKUX BEITUUHH.
N3ydyeHnne npuHIUINOB JEUCTBUS
AIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOpa.
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3apsij. DIEKTPUIECKOe ToJIE.

N3yyeHne npuHIMIIOB AEUCTBUS
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Hanpsk€HHOCTB EKTPUYECKOTO
nosist. [IpuHnun cynepno3nnyuu
BJICKTPUYECKUX MoJieu. JInauun
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabota cui
JJIEKTPOCTATUYECKOTO T10JIS.
[Torenuman. PazHocts
noteHuranoB. [IpoBogHUKYN 1
JTUDJIEKTPUKH B
JJIEKTPOCTATUYECKOM II0JIE.

Jludnextpryeckass MpOHULIAEMOCTb.

DnektpoéMkocTh. KoHnencarop.
DIIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCAaTopa. DHEPTHUsl
3apsSKEHHOT0 KOH/IEHCATOPA.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE IPUMEHEHHE:
AIIEKTPOCKOIL, 3IIEKTPOMETP,
AJNIEKTPOCTATUYECKas 3allHTa,
3a3eMJIEHUE JIEKTPONPUOOPOB,
KOHJICHCATOP, KOIMPOBAJIbHbBIN
arrapar, CTpyMHbIN IPUHTED

U yCJIOBUI 0€3011aCHOr0 MPUMEHEHUS
B PAKTHYECKOW KU3HH,
KOIHMPOBAJIBHOTO amnmapara,
CTPYWHOTO IIPUHTEPA.
PaccmoTpenue ¢puznueckux
OCHOBAHUU 3JIEKTPOCTATUYECKON
3aIUTHI U 3a3€MJICHUS
AIEKTPOITPUOOPOB.

Peniennie pacu€THbBIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOJICIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMYIT BJIEKTPOCTATHUKHU.
PenieHne kauecTBEHHBIX 3a7a4

C OIOpPOM HAa U3YUYECHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHe SABICHHUS
AIEKTPOCTATUKH.

Pacnio3naBanue ¢puznueckux
SIBJICHUU B YYEOHBIX OMBITaX U
OKPY>KaroIEn KU3HU: AIEKTPU3ALIUS
Ted,

B3aMMO/ICHCTBHUE 3aps/IOB U OOBICHECHUE
UX Ha OCHOBE 3aKOHOB U (popmy
AIEKTPOCTATUKH.

Ornurcanne n3y4yeHHbIX CBOMCTB
BEILIECTBA U DJIIEKTPUUYECKUX
SABJIEHUM C UCTIOJIb30BAHUEM
(hbU3NYECKUX BEIUYHH:
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AIEKTPUYECKUH 3apsi,
HANPSHKEHHOCTD AJIEKTPUYECKOTO TMOJIS,
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MOTEHIIUAJI, PA3HOCTh
MMOTEHIIAAJIOB, JJIEKTPOEMKOCTb.
AHanu3 pU3NYeCKux IpoIeccoB 1
SIBJICHUH C UCIIOJIb30BaHUEM
($U3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHHUS NEKTPUUECKOTO

3apsiaa, 3akoHa Kymnona.

PaGota B rpynmax mpu aHanuse
JIOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(pOpMaIU U TOATOTOBKE
COOOIICHHI O TIPOSIBIICHUH 3aKOHOB
ANEKTPOCTATUKH B OKPYKAIOIIEH KU3HU
U IPUMEHEHUU

WX B TEXHUKE

4.2 | IlocTOIHHBII

TokH B pa3IMYHBIX
cpenax

AJIEKTPUYECKUH TOK.

12

DIIEKTPUUYECKUN TOK. Y CIIOBUS
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
toka. Mctounuku Toka. Cuia
Toka. [IoCTOSIHHBIN TOK.
Hanpsoxkenue.

3akoH OMa JiJ1g yyacTka ILenu.
DIIEKTPUUYECKOE COMTPOTUBIICHUE.
VY 1es1bHOE CONTPOTUBIICHUE
BemiecTa. [locnenoBarensHoe,
napajjieJbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.
Paborta snexkTpruyueckoro Toxa.
3akoH J[xoyns—JIenia. MonHocTh

[TpoBeneHMEe SKCIEpUMEHTA: U3YyUCHHE
CMEIIIaHHOTO COEAMHEHUS PE3UCTOPOB;
n3mepenue JJ[C nucroyHuka TokKa u ero
BHYTPEHHETO CONPOTUBIICHUS;
HaAO0JII0ICHHE DJIEKTPOJIN3A.

Onenka a0COJIIOTHBIX u
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEepeHU (PU3NUEeCKUX BEIHUNH.
OOBsICHCHUE TIPUHIIMIIOB JICHCTBHS U
YCJIOBH 0€3011aCHOTO MPUMEHEHUS
amIepMeTpa, BOJIbTMETpa, peocraTa,
MCTOYHUKOB TOKa,
AIIEKTPOHATPEBATENHHBIX U
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QJICKTPHUYCCKOI'O TOKaA.

AJIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIIEKTPOABIXKYIIAS CUJIA U
BHYTPEHHEE COIIPOTUBIICHUE
UCTOYHHKA TOKA. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM)
anexkTpruyeckon nenu. Koporkoe
3aMBIKaHUE.

DneKkTpoHHasi IPOBOAUMOCTb
TBEPABIX METAINIOB. 3ABUCUMOCTh
CONPOTHUBJICHUS METAJIOB

OT TEMIIepaTyphl.
CBepXnpoBOJIUMOCTb.
DNEeKTpUYECKU TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
ITonnynpoBonHuku. CoOCTBEHHAs U
IpUMeECHasi IPOBOJUMOCTb
oJIynpoBOAHUKOB. CBoiicTBa
p—n-nepexona.
[TonmynpoBoIHUKOBBIE TPUOOPHI.
DNEeKTpUYECKUd TOK B paCTBOPaxX U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs AUCCOLUALINSL.
DIIEKTPOIH3.

ONEeKTpUYECKU TOK B ra3ax.
CaMoCTOATENBHBIN U
HECaMOCTOATENIbHBIA pa3psia.
Momnnus. Ilna3sma.

TexHuyeckue ycTponcTa U

TEPMOMETPA COMPOTUBIICHUS,
BAKYYMHOI'O U013, TEPMUCTOPOB U
($hoTOpPE3UCTOPOB, MOJIYITPOBOIHUKOBBIX
JINOJIOB, TaJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTOSHHBIM
AIEKTPUYECKUN TOK».

Pacno3naBanue pusnyeckux

SIBJICHUI B YU4EOHBIX OTBITAX U

OKpY Karoueu

JKU3HU: JIEKTPUYECKAS] TPOBOJIUMOCTD,
TETJI0BOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIEUCTBUS TOKA.

AHanu3 3JIEKTPUUECKUX SBICHUUN U
MPOLIECCOB B LEMAX MOCTOSIHHOTO

TOKa C UCIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEILHOIO U TTAPaJIIEILHOIO
COEMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

OnucaHnue U3y4eHHBIX CBONCTB
BEIIECTB U JIEKTPUUECKUX SIBIICHUHN

C UCITOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: SJICKTPUUYECKUI 3apsl, CUIIa
TOKA, JICKTPUYECKOE HAIPSIKEHHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,
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IPAKTUYECKOE PUMEHEHHE:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
VCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP COMPOTUBIIECHUS,
BaKyyMHBII THOJ], TEPMUCTOPHI U
boTOpPE3UCTOPHI,
NOJIyIPOBOJHUKOBBIN AUO/,
raJlbBaHUKa

pa3zHocTh noreximanos, JIC, padota
TOKa, MOIITHOCTh TOKa.

Hcnons3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
npejacTaBieHust ”HGOpMallUK Mpu
MOTOTOBKE COOOIICHHI O TPUMEHEHUHT
3aKOHOB MOCTOSIHHOT'O TOKA B TEXHUKE
1 TEXHOJIOTHSX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB IIO I[TPOT'PAMME
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11 KIIACC

HaumenoBanue
No KomnnuectBo OcHOBHBIE BUIBI

pa3aesoB U TEM [IporpammHO€E coaepkaHue
n/n 4acoB NEATENBHOCTH

y4e0HOTO TIpeIMeTa
oOyyJarommxcs
Pazgea 1. DaekTpoannamuka

1.1 | MarnutHoOe€ noue. 11 [TocTosTHHBIE MAarHUTHI. [IpoBeneHue 3KCIEPUMEHTA: U3YUEHUE

DIJIEKTPOMArHUTHAS
WHTYKITAS

B3anmoneiicTBre MOCTOSHHEIX
MariuToB. MarauTHoe IoJe.
BekTop MarauTHON UHIYKIUH.
[Ipuniun cynepno3unuu
MarHMTHBIX TT0oJIeH. JInmHnu
MarHuTHOM MHAYKIMU. KaptuHa
JIMHUWA MarHUTHOW UHTYKIIAM TTOJIS
MMOCTOSIHHBIX MarHuTOB.
MarauTHo€e 1noJje nNpoBOJIHUKA

¢ TokoM. KapTuHa nuHui HHAYKIUA
MarHUTHOTO TOJISI JJTMHHOTO
MPAMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TTPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTena.
B3aumopericTBre TPOBOJHUKOB

C TOKOM.

Cunia Amnepa, €€ MOAyJb U
HaIpaBJICHHUE.

Cuna Jlopenua, €€ Moy U
HarnpasieHue. JBrxxeHue
3apsSKEHHON 4aCTHUIIbI

MarHUTHOTO TOJIsl KATYIIKU C TOKOM;
MCCIIEIOBAHUE JICMCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCIICIOBAHUE SIBIICHUS
AJIEKTPOMArHUTHON WHTYKIIUH.
OreHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN N3MEPEeHU (PU3NIECKUX
BEJIMYMH.

OOBsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCJIOBUIA 0€30MacCHOTO TPUMEHEHUS
MOCTOSTHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, JJIEKTPOJABUTATENS,
YCKOPHUTENEN AJIEMEHTAPHBIX YaCTHII,
VHIYyKIIMOHHOW MEYH.

Pemenne pacuérnsix 3amau

Ha IpUMEHEHHE (POPMYIT TEMbI
«MarauTtHoe nosie. DNeKTpOMarHuTHas
WHTYKIHS.

Pemenne kauecTBEHHBIX 3aj1a4

C OIIOPOM Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
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B OJTHOPOJHOM MAarHMTHOM MOJIE.
Pa6ora cunsl Jlopenna.

SIBneHnE 2IIEKTPOMArHUTHOU
uHaykuu. [loTok BekTopa
MarHUTHON UHAYKIIHH.

DNEKTPOABIKYIIAS CUJIa MHIYKIIUH.

3aKOH 3JEKTPOMarHuTHOM
uHaykuuu @apanes.

Buxpeoe 35ekTprdeckoe mouie.
DIEKTPOJIBIKYIIAs CUia
WHYKIMHA B IPOBOTHUKE,
JIBIKYIIEMCSI TIOCTYIIATENIHHO B
OJHOPOJTHOM MAarHUTHOM IIOJIE.
[IpaBuno Jlenua.
NuaykTuBHOCTD. SIBNEHUE
CaMOMHIYKINH. DJIEKTPOABUKYIAs
CUJIa CAaMOUHTYKIIHH.

DHeprus MarHuTHOTO TOJIs
KATYILIKH C TOKOM.
DIIEKTPOMATHUTHOE TOJIE.
TexHuueckne yCTporucTBa U
MPAKTUYECKOE TPUMEHEHUE:
MOCTOSTHHBIE MarHuTHI,
AJEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIyKIIMOHHAS TI€Yb

ABJICHHS TeMbl «MarHuTHoe nouie.
DJIEKTPOMAarHUTHAs! UHTYKIIHS.
Omnpenenenue HanpaBICHUS

BEKTOpa MHAYKIIMM MAarHUTHOTO

10JIs IPOBOJIHHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna.
Pacnio3naBanue puznueckux

SBJICHUM B YUYEOHBIX OIBITAX U
OKpY>Karolen KU3HU:
B3aMMOJICICTBHE MArHUTOB,
ANEKTPOMATHUTHAS UHIYKIHSA,
JNENCTBUE MarHUTHOTO MOJIS Ha
IPOBOJHUK C TOKOM M JIBHXKYLIUICS
3apsia.

AHanu3 371€eKTPOMArHUTHBIX SIBICHHM
C MCIOJIb30BAHUEM 3aKOHA
JIEKTPOMAarHUTHON MHIYKIIHH.
Onucanune W3YYEHHBIX
CBOWCTB BEIECTB u
AJIEKTPOMATrHUTHBIX SBJICHUH C
YCIIOJIb30BaHUEM

(U3NYECKUX BETUYMH: UHIYKIIHS
MAarHUTHOTO MOJIs, cuia AMrmepa, cuia
JlopeHua, ”HAYKTUBHOCTh KaTYIIIKH,
AHEPrus JAEKTPUUECKOTO U MArHUTHOTO
noJjeu

Hroro no pazneny

11
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Pasznea 2. Kosie0anus 1 BOJTHBI

2.1

MexaHu4ecKue u
AJICKTPOMArHUTHBIC
KOJIcOaHus

KonebarenbHas cucrema.
CB0OO/IHBIE MEXaHUYECKUE
konebOanus. ['apMoHnyeckue
konebanus. [lepuon, yactora,
amIUIuTya u dasa

koneoanuil. [IpyKuHHBIHI
MasITHUK.

MaremaTU4eCKUd MasiTHUK.
YpaBHEHHUE TaPMOHUYECKUX
konebanuii. [IpeBpamienue
SHEPTUU MIPU TAPMOHUIECKUX
KOJIeOaHUSX.

KonebaTenpHbIl KOHTYD.
CBOOOIHBIE AIIEKTPOMArHUTHBIC
KoJ1e0aHus B UACAITLHOM
KOJIe0AaTeIbHOM KOHTYPE.
AHanorus MexX1y MEXaHUIECKIUMHU
u

QJICKTPOMAarHuTHBIMHU KoJeOaHHSIMU.

®opmyna ToMcona. 3akOH
COXPaHEHUs PHEPTUH B UJCAITBHOM
K0JIe0aTEeIbHOM KOHTYE.
[IpencrasieHue o 3aTyXaromux
KoseOaHusX. BoiHyKeHHbIE
MEXaHUYECKUE KOJICOAHMsI.
Pe3onanc. BeiHyXneHHbIE
AJIEKTPOMArHUTHBIE KOJICOAHHUS.

Hccnenosanne napameTrpon
K0J1e0aTeITbHON CUCTEMBI —

NIEPHO/Ia, YaCTOThI, AMILTUTY Il U

¢azbr

KoseOanuii (MPy>KUHHBIN W/WIH
MaTEeMaTHICCKUN MaSTHHK).
HaOmronenne 3aTyXarommx
kosieOaumii. McciaenoBaHue CBOWMCTB
BBIHYKJICHHBIX KOJICOaHUH.
HaGnronenue pesonanca.

[IpoBeneHue s3xciepuMeHTa:
UCCJIeIOBAaHNE 3aBUCUMOCTH

nepuojia Majbix KojieOaHuil rpy3a Ha
HUTHU

OT JIIMHBI HUTU U MACCHI TPy3a;
UCCJIeIOBaHUE MTEPEMEHHOTO TOKa

B LIETIH U3 TTOCJIEA0BATEIHHO
COEIMHEHHBIX KOHIECHCATOPA,

KaTyIIK{ U PE3UCTOPA.

Ouenka a0COJIFOTHBIX u
OTHOCHUTEIbHBIX MIOTPEITHOCTEH
U3MepeHUN (PU3NIECKUX BEITHUNH.
OObsicHEHNE PUHLIMIIOB IEUCTBUS U
yCJIOBUIA 0€30MacHOTO IPUMEHEHUS
ANIEKTPUUECKOTO 3BOHKA, FeHEpaTopa
IIEPEMEHHOI0 TOKA, JINHUU
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[lepeMeHHBIN TOK.
Cunycou1aJIbHbIN IEPEMEHHBIN TOK.

aJEKTponepeaay.
Pemenune pacu€THbIX 3a/1a4 C SIBHO
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MoniHOCTh NEPEMEHHOTO TOKA.
AMITUTYTHOE U IEMCTBYIOIIEE

3HAYEHHE CUJIbI TOKA U HAIIPSKEHUS.
Tpanchopmarop. [Ipoussoactso,

nepenaya u noTpedieHue
AIEKTPUYECKOU YHEPTHH.
DKOJIOTUYECKHUE PUCKU

IMpH IMMPOU3BOACTBC JJICKTPOIHCPIUHU.

KynbTypa ucnons3oBanus
3JIEKTPOIHEPTHUH B
MMOBCEIHEBHOM KU3HU.
TexHuyeckue ycTponcTa u
MIPAKTUYECKOE NTPUMEHECHHUE:!
3JIEKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA,
JIMHUU

aNeKTponepeaayd

3a1aHHON (PMBUYECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (DOPMYJI, OMHUCHIBAOIIUX
MEXaHUYECKHUE U DJIEKTPOMArHUTHHIC
Kos1eOaHus.

Onrcanre MeXaHUYCCKUX U
ANEKTPOMArHUTHBIX KOJICOAHMI

C UCTIOJIb30BaHNEM (DHU3UIECKUX
BEJIMYMH: TIEPUOJ] M YACTOTA
Kose0aHuii, aMruTya u asza
KOJIeOaHMiA, 3aps]l U Chjla TOKa

B TAPMOHWYECKUX IJICKTPOMArHUTHBIX
KOJIEOAHUSIX.

Pemenne kauecTBEHHBIX 3a1a4

C OIIOPOM Ha N3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMTMCHIBAIOIINE
MEXaHUYECKHUE U DIIEKTPOMArHUTHbHIC
KOJIeOaHHUs.

Pabota B rpynnax npu
TUTAHUPOBAHWUH, TIPOBEACHUH H
WHTEPIPETAIUN PE3YIHTATOB OMBITOB,
Y aHAJIN3€ JOTIOJTHUTETHHBIX
UCTOYHUKOB

uH(GOPMAITH TI0 TEME

2.2

Mexannueckue u
AJIEKTPOMATrHUTHBIC
BOJTHBI

MexaHN4YeCKHE BOJIHBI,
YCIIOBUS PACIIPOCTPAHCHUS.
[lepunon.

CKopoCTh pacupoCTpaHEHUS U

N3yuenue oOpazoBaHus u
pacnpoCcTpaHEHUs MONEPEUHBIX U
IPOAOIBHBIX BOJIH.

HabGnronenue orpaxeHus
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JJIMHA BOJIHEI. HOHepC‘IHHC )4}
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MPOJIOJIbHBIE BOTHBI.
WNuTtepdepentus u qudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTB
3Byka. Bpicota ToHa. TemOp
3BYyKa. DJIEKTPOMAarHUTHBIE
BOJIHBI.

YcnoBus u3ny4eHus
AJIEKTPOMAarHUTHHIX BOJIH. B3auMmHas
OpUEeHTauus BEKTopoB E, B,

V B 3JIEKTPOMarHuTHON BOJIHE.
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH:
OTPaXKECHUE, MPEIIOMIICHHUE,
nojsipu3anus, audpaxuus,
uHTepdEepeHIIHs.

CxopocTb

AJIEKTPOMArHUTHBIX BOJIH.

[xana AIEKTPOMArHUTHBIX
BOJIH. [Ipumenenue
AJEKTPOMArHUTHBIX ~ BOJIH B
TEXHUKE U OBITY.

[IpuHLMIBI pagUOCBS3U U
TeJieBuIeHUA. Pagnonokaiusi.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY>KaroIIEH CPEIbI.

TexHuueckne yCTporucTBa U
MPAKTUYECKOE TPUMEHEHHE:

U TIpEJIOMIICHUS, UHTEP(DEPEHIINU U
TudpaKkIn MEXaHUYECKUX BOJTH.
HaGnronenue cBs3M rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C aMILUIATYJION U
4acTOTOM KOJIeOaHuM, 3ByKOBOTO
pe30HaHca.

HccaenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, PEJIOMIICHNUE,
NOJISIPU3aLINS,

mupakuys, nHTeppepeHIus.
N3yuenue ycioBUi U3Iy4eHUS
3JIEKTPOMArHUTHBIX BOJIH, B3AUMHOU
OpUEHTALMU BEKTOPOB E, B,

V B DJICKTPOMAarHUuTHOM BOJIHE.
N3ydenne npumeHeHns
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

OObsicHEHNE TIPUHIIUIIOB IEUCTBUSI U
yCIJIOBUI 6€30MacHOT0 MPUMEHEHUS
MY3BIKQJIbBHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIUIIMHE, pajapa,
paguonpuEMHHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenne pacu€THBIX U KaUECTBEHHBIX
3a7a4 C ONIOPOU Ha U3yUYECHHBIE
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MY3BbIKaJIbHbIE HHCTPYMEHTHI,
yJABTPa3ByKOBasl THATHOCTHKA
B TEXHUKE U MEJIMLIMHE, pajap,

3aKOHBI
H 3aKOHOMCPHOCTH, OIINCBIBAIOIINC

70




®denepanpHas padbouas nmporpamma | dusnka. 10—11 kmaccel (6a30BbIN YPOBEHB)

paauoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEHUE MEXaHUIECKUX H
AIIEKTPOMATHUTHBIX BOJIH.
Ucnonb3zoBanne nHOOpMAIMOHHBIX
TEXHOJIOTUH JIJIS IOMCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
IpeICcTaBlIeHUsS HHPOpMaIIUU

IIpU OATOTOBKE COOOIIEHUM

00 MCIOJIb30BAaHUU AIIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

YuyacTtue B IMCKyCCUU

00 AIIEKTPOMArHUTHOM 3arpsi3HEHUN
OKpY>KaloIlen cpeibl.

Pabota B rpynnax npu
IUTAHUPOBAHUHU, TIPOBEACHUU U
WHTEPIPETAIUN PE3YIHTATOB OMBITOB
Y aHaJIM3¢e JOTOTHUTEIIbHBIX
UCTOYHUKOB

uH(bOpMAIINH 110 TEME

2.3

Onrtuka

10

I'eomeTpuueckas onruka.
[IpsmonuHENHOE pacnpOCTPAHEHUE
CBETa B OJHOPOJHOM cpene. Jlyu
cBeTa. TO4YeUHbIN UCTOYHHK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus ceera. [loctpoenne
U300paKEHUN B IJIOCKOM 3€pKaje.
[Ipenomiienue cBeta. 3aKOHBI
IIPEJIOMIICHHS CBETA.

AOGCOIFOTHBIN

N3yueHune sBiI€HUS MMOJTHOTO
BHYTPEHHEr0 OTPAXKEHUSI, €TO
MIPUMEHEHHS B CBETOBO/IE.

N3yuenune moaenen

MHUKPOCKOIIa, TEJIECKOIA.

[lonydenue cnekTpa ¢ MOMOLIBIO
IpU3MBbI U TU(PPAKIIMOHHON PEIIETKHU.
H3mepenune nokaszarens

MPETOMJICHHS CTEKJIA.

HccnenoBanne CBONCTB M300paskeHUI
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IMOKA3aTCJIb ITPCIIOMIJICHHA. [TonHoe |
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BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIN yroJ MOJIHOro
BHYTPEHHETO OTPAKECHMUSI.
Hucnepcus ceera. CoxHbIN
coctaB Oenoro cBeta. LIBer.
Cobuparoniyie 1 paccenBarOIINe
nvH3bl. ToHKas nuH3a. POKYyCHOE
pPacCTOSIHUE U ONTUYECKas CHUJIa
TOHKOM nuH3bI. [locTpoeHue
MU300paKEHUN B COOMPAIOIINX U
pacceuBaromux JimH3ax. opmyia
TOHKOM JIMH3bI. Y BEJIMUCHUE,
JIaBaEMOE€ JINH30M.

[Ipenensl npuMeHUMOCTH
T€OMETPUYECKON ONTUKHU.
Bonnosas ontuka. UnaTepdepenius
cBeta. KorepeHTHbIE HCTOUHUKH.
YcnoBus HabMOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPPEPEHIITMOHHON KapTHUHE

OT IBYX CUH(a3HbIX

KOTE€PEHTHBIX UICTOUHHUKOB.
Hudpakuus ceera. udpakuronHas
pemérka. Y clioBre HaOIOACHUS
TJIABHBIX MAKCUMYMOB IIPU NAJEHUN
MOHOXPOMAaTHUYECKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JIMH3AaX.
OOBsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCIJIOBUIA 0€30MacHOTO MPUMEHEHUS
OYKOB, Jymnbl, (hOTOAMNIApATA,
MPOEKIIMOHHOTO amnmnapara,
MUKPOCKOIA, TEIECKOIa,

BOJIOKOHHOM ONTHKH,
TU(PaKIIMOHHON PEIIETKH,
HOJIAPOUIA.

Pemenne pacu€THbIX 3a/1a4 € SIBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB B (POPMYII TEOMETPUUIECKON
ONTHUKH.

[Toctpoenue u onucanue
U300paKEHHUS, CO3/IaBAEMOT0 IIIOCKUM
3€pPKaJIOM, TOHKOM JINH30M.
PaccmoTtpenue npenenos
IIPUMEHUMOCTH T€OMETPUUECKON
ONTHUKH.

Pacno3naBanue ¢puznueckux

SIBJICHUU B OMBITAX U OKPYKAIOIIEH
YKUA3HU: IPSIMOJIMHENHOE
pacrpoCcTpaHEHUE CBETA, OTPAKEHHUE,
npesioMmieHue, HHTepdepeHuus,
TUPPaKIHS |

NOJISIPU3aLIMs] CBETA, TUCIIEPCHSI CBETA.
N3ydenue yciouii HAOJIIOJeHHS
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MaKCHMYMOB 1 MUHIMYMOB
B HHTEPHEPEHITMOHHON KapTHUHE
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[Tonspuzanus ceera.
TexHuyeckue ycTponcTa u
IIPAKTUYECKOE IPUMEHEHHUE:
OuKH, NTyna, poroanmnapar,
MPOEKI[MOHHBIN anmapar,

MUKPOCKOTI, TEJIECKOII,
BOJIOKOHHASI OITHKA,
nudpakiMoHHas pemeTKa,
TIOJIIPOW T

OT JIByX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VYcnoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB IpH TaJICHUH
MOHOXPOMAaTUYECKOTO CBETA

Ha JU(PaKIIMOHHYIO PEHIETKY.
AHaJIU3 ONTUYECKUX SABICHUMN

C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
IPSMOJIMHENHOTO PaCIpOCTPAHEHUS
CBE€Ta, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MTPEJIOMJIIEHUS CBETA.
Onucanue ONTUYECKUX SIBICHUN

C UCTOJIb30BaHUEM (HU3UUECKUX
BEIUYHH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAs CUJIa JIMH3bI

Hroro no pazpeny

24

Paznen 3. OcHOBBI cienHAJIBLHON TeopuM OTHOCUTEIbHOCTH (nasnee — CTO)

3.1

OCHOBBI CHIEIIUATTEHOU
TEOpUU
OTHOCHUTEIBHOCTH

4

['panuIel npuMEeHUMOCTH
KJIACCUYCCKOM MEXaHUKHU.
[TocTynarsl cienuanbHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCUTENHLHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHU U COKpAIICHUE JUTUHBI.

Pemenue kauecTBEHHBIX 3a71a4

C OIIOPOU Ha M3YyUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanue nHGOpPMaIMOHHBIX
TEXHOJIOTHUM JIJIsI TTIOKCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALIUU U
npecTaBieHrs nHpopMaIuy mpu
MOATOTOBKE COOOIIEHNH O TpaHMIIaX
MPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku U ocHoBax CTO
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DHeprus U UMITYJIbC
PESTUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YHEPTHUEN U
UMITYJIbCOM PEJIITUBUCTCKOMN
YaCTHUILIbl. DHEPTUs MOKOs

Hroro no pazneny

Pazgen 4. KBanToBasi pusuka

4.1

DJ1eMEHTHI KBAHTOBOU
OITHKH

®otonbl. Popmyna [lnmanka cBs3u

sHepruu (poToHa C ero 4acTOTOM.
DHeprus ¥ UMIyJibc GoToHa.
OTKpbITHE U HCCIIENOBAHUE
doTodrdpdekra. OnbITHI

A.T'. CroneroBa. 3aKOHBI
doTorddexra. YpaBHeHUE
OiinmreiHa it pororddexra.
«Kpacnas rpanuna»
dotoaddexra. J[aBieHue cpera.
OnbIThI

[1.H. JIeGenena.

XHUMHUYECKOE JICCTBUE CBETA.
TexHuyeckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHHE:
dboTo351eMEeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBeTOUO

Habmonerune dpororddexra

Ha YCTAaHOBKE C IUHKOBOMU
nacTuHou. McciienoBanue 3aKOHOB
BHemHero Gororddekra.
OOBsCcHEHHE OCHOBHBIX

MIPUHIIMIIOB JIEMCTBUS TEXHUYECKHUX
YCTPOWCTB,

TaKuX Kak: ()OTOIEMEHT, (hOTOAATUHK,
COJIHEUHas baTapesi, CBeTOIUO; U
yCJIOBHI UX 0€30MacHOTO MPUMEHCHUS
B IIPAKTUYECKOU KU3HU.

Pemrenue pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UIECKON MOJIEIIBIO

C MCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJT KBAaHTOBOM
OTITHKH.

Pemnienue kauecTBEHHBIX 3a]1a4

C OIIOPOM Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAHTOBOW ONTHKH.
PacnioznaBanue ¢puzmaeckux
SIBJICHUM
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| B y4eOHBIX ONBITAX:
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(doTornexTpuueckuii 3p(HeKT, CBETOBOE
JIaBJICHUE.

Onucanue W3y4eHHbIX KBAHTOBBIX
SIBJICHWM Y MIPOLIECCOB

C MCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMUUH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJTH, ITTUHA BOJHBI M 9aCTOTAa CBETA,
SHEPIHsi U UMITYJIbC (POTOHA

4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITHI
Peszepdopmaa no paccesinuto
a-dactul. [Inanerapnas

MoJenb aroma. [loctynarsl

bopa.

N3nydenue u noriomieHrue GoToHOB
IIpU IIEPEXO0I€ aTOMA C OJJHOTO
YPOBHSI DHEPIUU HA Ipyrou. Buasl
crekTpoB. CIIEKTp YPOBHEW SHEPIUU
aToma BOJOpoAa.

BosiHOBBIE CBOMCTBA YaCTHIL.
Bounsl ne bpoinns.
KopnyckyssapHo- BOITHOBOM

Ty aJIu3M.

CrnoHTaHHOE U BBIHYKJICHHOE
U3JIyYEHUE.

TexHuueckune ycTpoucTsa u
MPAKTUYECKOE

IIPUMEHEHHE:

Nzyuenne moxaenu omneita Pezepdopaa.
[IpoBenenue s3xcniepuMenTa

110 HAOJIO/IEHUIO JINHEWYaTOTO CIEKTpa.
Ouenka a0COJTIOTHBIX u
OTHOCHUTEIBHBIX MOTpelTHOCTEN
u3MepeHui GU3NYECKUX BEITUYMH.
N3yuenue moaenu atoma: ToMcoHa,
IJIaHETApHOM MOJENIH aToMa, MOJIENN
aroma bopa.

N3ydenne cnekTpa ypoBHEN SHEPTUU
aToma Bosiopoaa. O0bsICcCHEHHE
MIPUHIATIOB JICICTBUS U YCIIOBUH
0€30MacHOro MPUMEHEHHUSI
CIIEKTPOCKOTa, Jiazepa, KBaHTOBOTO
KOMIIbIOTEPA.

Pemienne kauecTBEHHBIX 3a7a4

C OIIOPOM HA N3YYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue
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CIIEKTPAJIBHBIA AHAJIN3
(CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIN
KOMIIBIOTED

sBJIEHUS 110 TeMe «CTpOEHHE aTOMa.
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Pacno3znaBanue ¢puznueckux
SIBJICHUH B YYCOHBIX OIBITAX:
BO3HUKHOBEHUE JIMHEWYATOTO
CIIEKTpa U3TyUCHHUS.

AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJIEHUH C UCIIOJIb30BaHUEM
nocTyJsiatoB bopa

4.3

ATOMHOE A11pO

DKCIEpUMEHTHI, I0KA3bIBAIOIINE
CJI0)KHOCTb CTPOCHHUS SI/pa.
OTtkpsbITHE

PaauoakTUBHOCTU. OMbBITHI
Pezepdopna no

ONPEIETICHHUIO COCTaBa
PaIMOaKTUBHOTO HU3JTYUYEHUS.
CgoiictBa anbda-, 6eTa-,
ramMmMma-u3inydeHus. Biausinue
PaIMOAKTUBHOCTH HA KUBBIC
OpraHU3MBI.

OTKppITHE IPOTOHA U
HeuTpoHa. HykionHas Moiens
snapa ['efizen6epra-lBaneHko.
3apsn saapa. MaccoBoe 4ncio
sapa. U30Torsbl.

Anbda-pacnaa. DNeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnan. ['amma-
u3lydeHue. 3aKoH paguoaKTUBHOTO

pacnaja.

N3ydeHne 3xcnepuMenToB,
JOKAa3bIBAOIINX CI0KHOCTh CTPOCHUS
aTOMHOTO fA]Ipa.

HccnenoBanue TpEKOB 4acTHIL

(o roToBBIM (oTorpadusim).
N3yyeHue saepHbIX cuil,

AJIEPHBIX PEAKIUN CUHTE3a U

pacraza, TepMOsSAEPHOTO

CUHTE3a.

N3yuenne HyKIIOHHON MOJEIN

anpa I'eitzenbepra-lBaHeHKoO.
OObsicHEHUE yCTPOICTBA U
MIPUMEHEHHUS JO3UMETPA, KAMEPbI
Bunscona, ssaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3amau ¢ onopou

Ha ITOJIyYEHHbIC 3HAHUS, B T.4. O 3apsaae
Y MacCOBOM YHCIIE /Ipa.
Pacno3naBanue GpuU3NYEeCKUX SBICHHUMA
B YYEOHBIX OMBITaX U B OKPYKaIOIICH

80




®denepanpHas pabouas nporpamma | Gusuka. 10—11 xnaccel (6a30BbIN ypPOBEHB)

DHEprus CBs3U HYKJIOHOB B sIApE.
S nepHbie CHIIBL.

ZKHN3HHU: CCTCCTBCHHAA U
HCKYCCTBCHHAA
PaauOaKTHUBHOCTD.
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JledexT Maccol sapa.

Snepuble peakuuu. Jlenenue

Y CUHTE3 S1ED.

SnepHbiii peakrop. TepMosiiepHbIi

CHHTE3. [TpoGiembr u
MEPCIIEKTUBBI AIEPHOU
SHEPTETUKH.

DKOJIOTHYECKHUE aCIIEKTHI
SAIEPHON SHEPIETUKH.
DJIeMEHTapHbIE YaCTHUIIEI.

OTKpbITHE TO3UTPOHA.
Mertoabl HaOIIOAEHUS U
pEerucTpanuu 3J1eMEHTAPHbBIX
YacTUL.

DyHaMEHTaJIbHbIE
B3auMojiercTBus. ENMHCTBO
¢dbu3nUecKol KapTUHBI MUDA.
TexHuueckue yCTpoucTBa U
MPAKTUYECKOE MTPUMEHECHHUE:!
JIO3UMETpP, KaMepa Buiibcona,
SJIEPHBIA pEeaKTop, aTOMHAast ObomMba

Onucanue KBaHTOBBIX SIBIICHUM U
IIPOLIECCOB C UCITOJIb30BAHUEM
bu3MUeCKNX BEITUYNH: TIEPUO]T
NOJIypacriajia, SHEPIUsl CBSI3U
aTOMHBIX si7iep, 1e(EKT MaccChl Aapa.
AHaJIU3 MIPOIIECCOB U SIBIICHUM

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH

COXpaHEHUs AIEKTPUUECKOTO

3aps/a, 3aKOH COXPaHEHHUS

MacCOBOT'0 YHCJIIA, TOCTYJIAThI

bopa, 3aK0H pagOaKTUBHOTO
pacraja.

VYyactue B paboTe Kpyrioro croia
«DyHIaMEHTaIbHbIE B3aUMOJICHCTBHS.
EnuncTBO (Drznueckoil KapTUHBI
MUpPay.

Hcnonb3zoBanue nHOOPMAIMOHHBIX
TEXHOJIOTUI JJISl TIOUCKa,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALIUU U
npejacTaBieHust HHGOpMaIUU Py
MOJITOTOBKE COOONICHHUI O TPUMEHEHUHT
3aKOHOB KBAaHTOBOU (DM3HKHU B TEXHUKE
U TEXHOJIOTHSIX, IKOJIOTUYECKUX
ACIIEKTAX SIAEPHON DHEPreTUKHU

Hroro no pazneny

15
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Pa3zges S. DieMeHTBI aCTPOHOMHUH M aCTPOPU3MKH

5.1

DIJIEMEHTHI
aCTPOHOMUU U
acTpopU3UKH

7

DTanbl pa3BUTUS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Be3aus,
SIpKUE 3BE3]IbI, TUTAHETHI, UX
BUMMOE JIBHKEHUE.

ComnHeuHas cucTema.

Comnane. CojrHeyHast aKTUBHOCTb.

Ncrounuk sneprun ConHua u 3BE3 .

3BE31bI, UX OCHOBHBIE
XapaKTepUCTUKU. /(narpamma
«CIIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTBY». 3BE3/bI ITTaBHOM
MOCJIeJ0BATEIbHOCTH. 3aBUCUMOCTbD
«Macca — CBETUMOCTb» JIJISt

3BE3]1 INIaBHOM
MOCJI€JOBATCIbHOCTH.

BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMmeHHbIE TPEeACTaBICHUS

O IPOUCXO0XKJACHUU U SBOJIOLUU
ConHna u 3BE3]1. DTallbl >KU3HU
3BE3.

Mueunsii [1yTe — Hama ["amaktuka.
ITonoxxenue u gemxkenue CoiHIA

B 'anakTuke. TUIIBI rajJakTHK.
PaguoramakTuku v KBazapsl.

[TonroroBka coobrieHuit 00 ATamax
Pa3BUTHS ACTPOHOMUU, O
MPUKJIaJHOM U MUPOBO33PEHUECKOM
3HAYEHUHU aCTPOHOMMH, O METOJax
MOJTYYEHUS] HAyUHbBIX
ACTPOHOMMYECKUX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOU
ACTPOHOMMH.

N3y4denne cOBpeMEHHBIX
MPECTABICHUN O MPOUCXOXKICHUU U
sBoJiroruM CojtHIIa U 3BE3.
N3ydeHnne TUIIOB TJIaKTHK,
paauoraJakTUK U KBa3apoB.
N3ydenne nBuKeHUs HEOSCHBIX TE,
IBOIIOLNH 3BE30 U BeenenHow,
MPOLECCOB, TPOUCXOASAIINX B
3B€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEKTAIAKTUYECKON CPELE,
MacIITaOHOM CTPYKTYphl BeceneHHOM.
OObsicHenue pacumpenust Beenennoi
Ha OCHOBE 3aKoHa Xab0:a.
IToaroroBka K 00CYXACHUIO
HEpEIIEHHBIX MPOOJIeM aCTPOHOMHUH.
[IpoBenenue HabmOACHUMN
HEBOOPYKEHHBIM I1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
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UYEpHbIe ObIPHI B IIpax raJlaKTHK.

l'IpI/IJ'IO)KeHI/Iﬁ I OIIPCACIICHU S
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Bceenennas. Pacumupenne
Bcenennoii. 3akon Xa66u1a.
Paszberanue ranaktuk. Teopus
bousbmoro B3peiBa. PenukroBoe
U3JIy4YEHUE.

MacuirtabHasi cTpykTypa
Bcenennoil. Meraranaxkruka.
Hepeménnnie mpoOaemsr

ITOJIOKCHUS HEOCCHBIX 00OBEKTOB

HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3us CeBepHOro noJyapus
U SIPKUE 3BE3IBI.

[IpoBenenne HabMIOEHUN B
tesieckon JIyHsbl, muianer, MieyHoro
[IyTn.

Yyactue B TUCKYCCHUH O

aCTPOHOMUU HEpEeUICHHBIX MpolaemMax
aCTPOHOMUU
Hroro no pazpeny 7
Pazgen 6. O0o0maruee nopropeHue
6.1 | O6o6maromiee 4 O6o06menune 1 VYyacTue B AUCKYyCCUH O POJIU (hU3UKU
MIOBTOPEHHE CUCTeMAaTH3alus COJEPIKaHUs ¥ aCTPOHOMUH B Pa3IUIHBIX chepax

pas3nenoB Kypca
«MexaHukay,
«MounekynsipHas
TEPMOJIUHAMHUKAY,
«nextpoanHamukay, «Komnedbanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHON
T€OPUU OTHOCUTEIBHOCTH,

buzuka u

«KBanToBas duznkay,
«DNEeMEeHTBI aCTPOHOMHH 151
acTpoU3UKMI».

Ponb ¢usuku u actpoHOMUM B
SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JEATENbHOCTH Y€JIOBEKA, POJIb U

NIeATSIIHHOCTH YeJI0OBEKa.
IToaroroBka cOOOIIEHUI O MECTE
bu3nuecKol KapTUHBI MUPA B PALY
COBPEMEHHBIX TPEJICTABICHUI

0 TIpUpoOJIE.

BrimonHnenne yueOHbIX 3aaHUMH,
JEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX MOHSITHH, (PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3UKU
10-11 xnaccoB
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MecCTO (PU3UKHU U aCTPOHOMUU
B COBPEMEHHOM HAy4YHOU KapTHUHE
MHpPA, 3HAYEHUE ONUCATEIBbHOM,
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CHUCTEMATU3UPYIOLIEH,
O0OBSCHUTEITLHOU U
MPOTHOCTUYECKON (PYHKITHI
(bu3rUecKoi TeOpHUH, poiib
(u3HuecKol TeOpUH B
(opMUpOBaHNHU TIPECTABICHUN
0 (pu3nueckoi KapTUHE MUpPa, MECTO
(u3HUeCcKOl KapTUHBI MUpPa

B 0011IEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUIN O MPUPOJIE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
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