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®denepanbHas paboyas mporpamma 1o yueoHomy npeamety «duszukay (6a30BbIi YPOBEHbD )
(mpenMeTrHass o00yacTh «ECTeCTBEHHO-HAyYHBIE TMPEIMETHI») BKIOYACT MOSICHUTEIBHYIO
3aIlMCKY, COJIep)KaHNe 00YUeHNs, TUIAHUPYEMbIE PE3YIIbTaThl OCBOCHHUS IPOrPAMMBI IO (DU3HKE,
TEMaTU4YEeCKOe TUIAHUPOBaHWE, TepedeHb (KoAu(UKaTop) paclpeesieHHbIX TI0 Kiaccam
MPOBEPSIEMBIX TPEOOBaHUHN K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEbHOW MPOrpamMMBbl
CpeaHero o0mero oopa3oBaHus U AJIEMEHTOB COIEPIKaHuUs 0 (PU3HKeE.

[losichuTenbHas 3ammMcKa OTpakaeT oOOIMMe WeNd W 3aJadd  U3ydeHus (U3HKH,
XapaKTEPUCTUKY TICUXOJOTHUYECKUX MPEANOCHUIOK K €r0 M3Y4eHUI0 O0y4YaroIIMMHCS, MECTO B
CTPYKType Y4eOHOro TUIaHa, a TaKKe MOIXOAbl K OTOOpY COIep)KaHUs, K ONpeAcsICHUIO
TUTAHUPYEMBIX PE3YIIHTaTOB.

Copepxanue 00y4eHHs paCKPbIBAET COJEPKATENbHbBIC TUHUHU, KOTOPBIE MPE/IaratoTcst AJis
00s13aTeTLHOTO N3yUYEHHUSI B KXKJIOM KJIaCCe Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus.

[Inmanupyembie pe3yabTaTbl OCBOCHHS MPOTPaMMBI MO (PU3MKE BKIIOYAIOT JTUYHOCTHEIE,
MeTanpeJMeTHbIe pe3ylbTaThl 3a BECh IMEpHOJ OOY4YeHHS Ha YPOBHE CpEAHEro OOIero
0o0pa3oBaHus, a TAKXKE MPEAMETHBIE JOCTIKECHHS 00YJarOIIerocs 3a KaK bl ToJl 00 y4eHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CpemHero oobmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJIOKEHMM M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBatenbHOM mporpamMmel, mpeactaBieHHbIX B PI'OC COO, a Takke ¢ y4eToMm
benepanpHOil pabodeil mMporpaMMbl BOCHHUTAHHMS W KOHIEMIIMK TIPENojaBaHusl y4eOHOTO
npeameta «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3amusax Poccwmiickoit  ®Deaepamnum,
peanu3yIoIKUX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI.

CopepxaHue mTporpaMMbl 10 (M3MKE HAMpaBiIeHO HAa (OPMUPOBAHHE ECTECTBEHHO-
HAy4YHOUW KapTuHBI Mupa obydaronuxcst 10-11 kimaccoB npu 00ydeHuu ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AEATEILHOCTHOTO Moaxoa. [Iporpamma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM PI'OC COO k mnaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3ylibTaTaM OOy4eHUs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peaju3allid MEKIPEIMETHBIX
CBsA3el (PU3MKM C €CTEeCTBEHHOHAYYHBIMH Yy4eOHBIMU IpenMeraMu. B Hell ompenenstorcs
OCHOBHBIE II€JIM U3Yy4YeHUS (PU3UKH HA YPOBHE CpPEIHEro O0IIero oopa3oBaHus, INIAHUPYEMbIE
pe3yJIbTaThl OCBOCHHUS Kypca (U3HMKHU: JIMYHOCTHBIE, METallpeJMETHBIC, MpeAMETHbIC (Ha
0a30BOM ypOBHE).

[Iporpamma 1o ¢u3nke BKIIOYAET:

IJIAHUPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (M3MKKM Ha 0a30BOM YpPOBHE, B TOM YHUCIIEC
peIMETHBIE Pe3yIbTAThI MO ToJjaM O0yUCHHUS;

coziepikanne yueOHoro npeameta «Du3nKay 1o rogaam o0ydeHusl.
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[Iporpamma 10 Qu3MKe MOXKET OBITh HUCHOJIB30BAHA YYUTENSIMH KaK OCHOBA JIs
cocTaBJieHUs1 CBOUX pabounx nporpamm. [1pu pa3zpaboTke padboyeil mporpaMMbl B TEMaTHYECKOM
IUIAHUPOBAHUU  JIOJDKHBI  OBITh  YYTEHBl BO3MOXXHOCTM  MCIOJB30BAHMSI  3JIEKTPOHHBIX
(undpoBbIX) 00pa3z0BaTEIBLHBIX PECYPCOB, SBISIOMNXCS y4eOHO- METOAMYECKUMU MaTepruataMu
(MyIbTUMEIUIHBIE MPOTPAMMBI, JJEKTPOHHbIE YYEOHUMKM M 3aJaYHHUKH, ODJIEKTPOHHbBIE
OuOMMOTEeKN, BUPTyaJbHBIC JAOOPATOPUHU, HUTPOBBIE MPOTPAMMBI, KOJUICKIIMH ITHU(PPOBBIX
00pa3oBaTEIbHBIX PECYPCOB), PEATH3YIOINUMH JUIAKTUYECKUE BO3MOXHOCTH HH(POPMAIIMOHHO -
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COZIep>KaHrne KOTOPhIX COOTBETCTBYET 3aKOHOJATENILCTBY 00
oOpa3oBaHUH.

[Iporpamma 1o (u3HKE TMPEAOCTAaBISAET BO3MOKHOCTD JUIA pPEaTH3alUH  Pa3TUIHBIX
METOJIMYECKUX TOJXOJ0B K OpraHu3anuud oOydeHus (U3MKe TpH YCIOBHH COXpPaHEHUs
00s13aTeNbHOM YacTu CoAepKaHus Kypca.

du3rka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPHUPOJIBI, BBICTYTAs B KAYECTBE yIEOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIAJl B CUCTEMY 3HAHUI 00 OKpY’KaIOLIEM MUDE.
IxonbHBIA Kypc (U3UKH - CHUCTEMOOOPA3yIOMIMK [Js €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IIPEIMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SABJICHHUM, U3y4aeMbIX
XuUMHeH, ouosoruel, pusndeckoil reorpadueit u actpoHomuei. Mcnonb30BaHne U aKTUBHOE
npUMeHeHHe (QU3NYECKUX 3HaHUM OmpeneNseT XapakTep U pa3BUTHE pPa3HOOOpa3HbIX
TEXHOJIIOTUH B cdepe OSHEepPreTUKH, TPAHCTOPTa, OCBOEHHUS KOCMOCA, TONYYEHHUS HOBBIX
MaTEPHUAJIOB C 33IaHHBIMU CBOMCTBAMU U JIpyrux. M3ydeHune pu3nKku BHOCUT OCHOBHOM BKJIaI B
dbopMupoBaHHE ECTECTBEHHO-HAYYHOM KapTUHBI MUPa 00y4YaroIuxcsi, B OPMUPOBAHUE YMEHUN
NPUMEHATh HAYYHBIA METOJ TO3HAHUS MTPH BBIMOJIHEHUH UMH Y4€OHBIX UCCIIE0BAHUM.

B ocHOBY kypca Gpu3uku A1t ypOBHS CpeHEr0 001Iero 00pa3oBaHusl TIOJIOKEH sl UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €0 TOCTPOCHHUS.

Hoes yenocmrnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKU 3aBEPIICHHBIM, OH
COZEPKHUT MaTepuall U3 BCEX pas/ieNoB (U3MKU, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOU (PU3UKHU.

Hoes cenepanuszayuu. B cooTBeTCTBUU € HEW MaTepHal Kypca GU3HKU 00bEAUHEH BOKPYT
¢usnyeckux Tteopuil. Bemymum B Kypce sBiseTcs (GOpMUpOBaHHE TMPEACTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEUIECTBE U IOJIE.

Hoea  eymanumapuzayuu.  Peanuzanusi  uaew  MpeAnoyiiaraeT  HCMIOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIHAada (U3NYECKOW HAYKH, OCMBICICHHE CBSI3M PA3BUTUA (PHU3UKU C
pa3BUTHEM OOILECTBA, a TAKKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M IKOJIOTHUYECKUMHU
poOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢pusuku npeanonaraet 3HaKOMCTBO € HIMPOKUM
KPYIrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss IMOCPEICTBOM BBEACHHS DIIEMEHTOB COJICpXKaHUS,
MOCBSIILIEHHBIX 9KOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3AHBI
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C pa3BUTHEM TEXHUKH U TEXHOJOIMH, a Takke OOCYXAEHUs NpoOJieM paroHaIbHOTIO
IPUPOOIIOIE30BAHUS U SKOJIOTMUECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEJHEro oOmero o0pa3oBaHUs
ABNSIOTCS (pusmueckue Teopud ((POpMHpPOBAHHME MPEACTABICHHNA O CTPYKType MOCTPOCHUS
¢usnyeckolr Teopuu, ponud (yHIAMEHTAIBHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX
IPEJCTABICHUSIX O MPHUPOJIE, TPAaHUIAX MPUMEHUMOCTH TEOPUH, JJIi ONHCAHUS €CTECTBEHHO-
Hay4HBIX SIBICHUM U MPOIIECCOB).

CuCTeMHO-IeATeTFHOCTHBIN OIX0A B Kypce (GU3UKH pealn3yeTcs MPexkIe BCETo 3a CYET
OpTraHW3alNN SKCTIEPUMEHTAIBHON AeATeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH - 9TO KCMOIB30BAaHUE CHUCTEMBI (POHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1abopaTOPHBIX pabOT, KOTOphIE B MporpamMme o (u3uke OOBEIUHEHBI B OOIIMI CIHCOK
YUEHUYECKHUX TMPAKTUIECKUX padoT. BrimeneHne B yka3aHHOM MepedHe JTabopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJSI M OLEHKH, OCYIIECTBISETCS yJaCTHHKaMH 00pa30BaTeIbHOTO
mpoliecca UCXo/Isl U3 0COOCHHOCTE! MUIAaHUPOBAHUS U OCHAIleHUs kabuHeTta pusuku. [Ipu sTom
obecrieunBaeTcsl OBJIAJICHUE OOYYAIOIIMMUCSH YMEHHUSMHU NPOBOAUTH KOCBEHHBIE M3MEPEHMS,
UCCJIEZIOBAHUSl 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEUIOKEHHBIX TUIIOTES.

Pemenne pacueTHbIX M KadeCTBEHHBIX 3ajad C 3a/JaHHOM (PU3UMYECKOH MOJEelblo,
MO3BOJISIOLIEE TPUMEHITh NU3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zesa Kypcea,
TaK W UHTETPUPYSA 3HAHUS W3 PA3HBIX pa3nenoB. [ KadecTBEHHBIX 3aJad MPHOPUTETOM
SBIISIIOTCSL 3a7laHusl Ha OOBSCHEHHE MPOTeKaHUs (U3NYECKUX SBJICHMA W TPOIECCOB B
OKpy’Karolei >Xu3Hu, TpeOyromue BpiOOpa (PU3MUECKONH MOAENTH Ui CUTYallMH MPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusmu PI'OC COO k MaTepHabHO-TEXHHUYECKOMY
obecrnieueHnI0 y4eOHOTO mporecca 0a30BBI ypOBEHb Kypca (PM3MKKM HA YPOBHE CPEIHETO
o0miero oOpa3oBaHUs JODKEH M3Y4aThbCs B YCIOBUSAX MPEIMETHOTO KaOWMHETa (PU3WMKH WIH B
YCIIOBHSIX MHTETPUPOBAHHOTO KaOMHETA MPEeIMETOB €CTECTBEHHO-HAYYHOTo Iukia. Hamnune B
KaOuHeTe pU3MKKU HEOOXOAUMOI0 JJAOOPATOPHOro 000PYAOBaHUS JJI BHIMOIHEHUS YKa3aHHbIX
B MporpamMme N0 (H3HKe YYCHHUECKHX TMPAKTUIECKHMX pPadOT U JEeMOHCTPAIMOHHOTO
000pyI0oBaHMS 00s3aTEIBHO.

JleMoHCTpamimonHoe o0b0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBHU C MPUHIIUIIOM
MUHUMAJILHOW JOCTaTOYHOCTH M 00ECTEYNBAET TOCTAHOBKY MEPEUNCIICHHBIX B MPOTPaMME 10
¢u3MKe KIOUEBBIX IEMOHCTpAIMi IS WCCICAOBAaHUS H3Y4aeMbIX SIBICHUH M TIPOIIECCOB,
IMIMPUYECKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JIaGopaTtopHoe 00OpynOBaHHE Ul YYEHHUYECKUX IMpPAKTHUECKUX padoT (popmupyercs B
BUJIE TEMaTHYECKUX KOMIIJIEKTOB M O0ECHEeYMBAETCS B PacyeTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaronuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPAaTOpPHOrO OOOPYIOBAHUS JIOJKHBI OBITh
MOCTPOEHbl Ha KOMIUIEKCHOM HCIOJb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKKE
KOMIIBIOTEPHBIX HU3MEPUTENIbHBIX CUCTEM B BUE LU(POBBIX JIAOOPATOPU.

OCHOBHBIMHM LIETISIMU U3YYEHHUSI PU3UKH B 00111€eM 00pa30BaHUU SBIISIOTCS:
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(dopMHpOBaHHE HHTEPECa U CTPEMJIICHHS 00YYaIOIUXCsS K HAYYHOMY U3Y4EHUIO IPUPO/IbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

pa3BUTHE TNPEICTABICHUMI O HAy4YHOM METO/AE€ TIO3HaHUS U  (POPMUPOBAHHE
MCCJIEI0BATENBCKOr0 OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSIM;

(opMHpoBaHHE HAYYHOIO MHMPOBO33PEHHUS KaK pe3yibTaTa M3y4eHHUsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTATbHBIX 3aKOHOB (DU3HKHY;

dopmupoBaHre yMEHUN OOBACHATH SBICHUS C HMCIIOJIB30BaHUEM (DU3MUECKUX 3HAHUHN U
Hay4YHBIX JJOKa3aTeJbCTB;

(dbopMupoBaHue IpeICTaBICHUHN 0 POy (GU3UKHU AJIs pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTU.

JlocTikeHue 3TuX Leneld oOecreunBaeTcsl pelleHHeM CIEAYIOUIMX 3ajad B Ipolecce
W3y4eHus Kypca (GU3MKU HA YPOBHE CPEIHEr0 00111ero 00pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HaHUK 00 Oo0muX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (DU3HKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPO(U3UKH;

dopMHupoBaHHE YMEHHI TPAUMEHSATH TEOPETUIECKUE 3HAHUS [T OOBICHEHUS (PU3NIECKIX
SBJICHUI B IIPUPOJIE U AJIs IPUHATHUS PAKTUYECKUX PELIECHNN B ITOBCEIHEBHOMN )KU3HU;

OCBOEHHE CIIOCOOOB PELICHUS pa3IMUYHBIX 33]a4 C SIBHO 3aJJaHHON (PU3MUECKON MOJEIbIO,
3a/1a4, IMOAPa3yMEBAIOIIUX CAMOCTOSITENIFHOE CO3aHne (DU3MUECKOW MOJETH, aJeKBAaTHOU
YCIIOBUSIM 33]1a4H;

NOHUMaHUe (PU3MUECKUX OCHOB M MPHUHIMUIOB JAECUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUS HAa OKPYKAIOUIYIO CPEy;

OBJIQJICHHE METO/JaMU CAaMOCTOSATEIbHOTO IUIAHUPOBAHHUS W TPOBEACHUS (U3NUECKUX
HKCHEPUMEHTOB, aHaJM3a W HHTEpHpeTanud HHGPOpMAIUM, OINpeNeieHUs JOCTOBEPHOCTU
MOJIYYEHHOT'O PE3yJIbTaTa;

CO3JJaHHE YCJIIOBUHM Ul Pa3BUTHs YMEHUH IPOECKTHO-HCCIIEIOBATEIBCKOM, TBOPYECKOU
NeSITeTbHOCTH.

OO6m1ee YMCiI0 YacoB, PEKOMEHIOBAHHBIX JJIs u3yueHus pus3uku, - 136 gacos: B 10 kimacce
- 68 yacoB (2 yaca B Heeno), B 11 kiacce - 68 yacoB (2 yaca B HEJETIO).

[Ipennaraemslii B mporpaMme 1o Gu3uKe nepedeHb JJaopaTOPHBIX U MPAKTUYECKHUX padoT
SBJISIETCSI PEKOMEJIOBAaHHBIM, YUUTENb JI€laeT BBIOOP MNpOBENEHUs 1a0OpaTOPHBIX padoT U
OTIBITOB C YY€TOM HHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIImXCsl.

JIro6as pabouast mporpamma JIOJDKHA TOJIHOCTBIO BKJIIOYATh B C€0sl coep)KaHue TaHHON
IporpamMmsl Mo (U3HKe.

B oraenbHbIx ciiydasix Kypc ¢u3MKyd 0a30BOr0 ypOBHS MOXET M3ydarbcsi B 00beme 204
yaca 3a 1Ba roga ooyuenus (3 4 B Hepenmo B 10 u 11 kimaccax). B aTom ciydae yBennuuBaercst
He MeHee 4yeM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIOJB3YETCS YUMTENEeM JUIl U3ydeHMs
BOIIPOCOB, TECHO CBSI3aHHBIX C BbIOpaHHBIM MpoduieM oOyuyeHHUs, U yBeJIMUYUBaeTcs ydyeOHas
Harpyska, OTBOJUMas Ha U3yYCHHE MEXaHUKH, MOJICKYIIIPHON (DU3HUKH H SIEKTPOINHAMUKH, 32
CUeT pacIIUMpeHus 4ucia JadopaTOpHBIX pabOT HMCCIEI0BATEIbCKOIO XapaKTepa U YpPOKOB
pEILIEHNs KaUECTBEHHBIX U PACUETHBIX 3a/1a4.
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COIAEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®u3nka u MeToAbl HAYYHOI0 MO3HAHMS
®usuka - Hayka o npupoae. Haydneie MeTonpl Mmo3HaHUSA OKpyXkaromero mupa. Pomp
SKCIIEPUMEHTA U TEOPHH B MPOIECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue (usnueckux siBjaeHUd u npoueccoB. Hayunsle runoressl. Ousznueckue
3aKOHBI U TEOPUHU. I'paHUIIbI NIPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponb u Mecro ¢usuku B (GOpMUpPOBaHMM COBPEMEHHOW HAYYHOW KapTHUHBI MHUpa, B
MPAKTUYECKOMN AEATEIbHOCTH JIFOJCH.
[[emoncmpayuu

Amnaznorossie U IU(POBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKU.

Paznen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanuueckoe nBrkeHHE. OTHOCHUTENIBHOCTh MEXaHMUECKOTOo JABMXeHusd. Cucrema
orcuera. Tpaekropus.

[Tepemeiienne, cKopocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, UX IPOECKUMU HA OCU CUCTEMbI KoopauHat. ClioKeHue MepeMeleHuid u
CJII0’)KEHHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJUHENWHOE NBIKeHHE. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEILICHHS MATEPUAIbHOM TOYKHU OT BPEMEHHU.

CBoOoniHOE majieHne. Y CKOpeHUe CBOOOTHOTO MaIeHUSI.

KpuBonuHueitHoe naBuxeHue. JIBH>kKeHHME MAaTepUAIbHOM TOYKM IO OKPYXKHOCTH C
MIOCTOSIHHOM 11O MOJYJIIO CKOPOCTBIO. Y TJI0Basi CKOPOCTb, IMHENHAs1 CKOpOocTh. [lepron n yactora
obparenus. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHuyeckue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CHUIAOMETp, JIBHXKCHUE
CHapsI0B, LIEMTHbIE U PEMEHHbBIE MepeIadn.

[lemoncmpayuu

Mopeinb cuctemsl OTCUYETa, MILTIOCTPALIMS KHHEMATUHYECKUX XaAPAKTEPUCTUK JBUKCHHUS.

[IpeoOpazoBaHue ABMKEHUM C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenuie Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue nBmxeHus Tena, OpOIIEeHHOTO MO/ YIIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Harmpasienue ckopocTy py IBUKEHNUHU IO OKPYKHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HEpaBHOMEPHOI'O IBUKECHUS C LEJIbIO OIIPEACIICHNS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEX Y TYTSIMU, IPOHACHHBIMHU TEJIOM 32 [TOCJIEI0BATEIIbHbBIE
paBHBIE NIPOMEXYTKM BPEMEHM IPU PAaBHOYCKOPEHHOM JBW)KEHHHM C HAYaJIbHOW CKOPOCTHIO,
PaBHOW HYJIIO.

N3yueHne NBUKEHUS IIApUKA B BI3KOM KHUJIKOCTH.

N3yuenue 1BukeHMs Tea, OpPOLIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanmn otHOCcuTenbHOCTH ['anwmies. [lepseiii 3akoH HeroTona. HepunanbabIie cUCTEMBI
oTcuera.

Macca tema. Cuna. Ilpunuun cynepnosunuu cui. Bropoit 3akon HerooTona s
MaTepuaIbHOM TOUKH. Tpernii 3aKkoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOTro TsroteHus. Cuna tsxectu. IlepBast kocMuueckass CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoJibxkeHusi, kaueHust). Cuina tpenus. Cyxoe tpenue. Cumna
TPEHHsI CKOJbXKEHUS U cuia TpeHus nokos. Kosddumuent tperus. Cuna CONpOTUBICHHS MTPU
JBW)KEHUH TeEJIa B )KUJIKOCTH WJIN ra3e.

[TocTynaTtenapHOE U BpallaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOIO TEa.

MOMEHT cHJibl OTHOCUTENIBHO OcHU BpalieHus. [1nedo cuibl. Y caoBus paBHOBECHUS TBEPIOTO
Tena.

TexHu4yeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHE: TMOAMIUITHUKYA, IBUKCHUE
UCKYCCTBEHHBIX CITYTHUKOB.

[lemoncmpayuu

SIBrieHne nHEpLMHN.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIINX TeJl.

Bropoi 3akon HproToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT Ae(opmaiuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUU.

CpaBHeHUE CUJI TPEHUSI IOKOs1, KAUYEHUSI U CKOJIbIKEHUSI.

YcnoBus paBHOBECHs TBEPAOIO Tejla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomuol

N3yuenue nBUKeHUs OpycKa 10 HAKIIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTU CUJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYXWHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue yclIOBHI paBHOBECHS TBEPIOTO TEA, UMEIOIIEr0 OCh BPALICHHUS.

Tema 3. 3aKkonvl coxpanenus 6 MexaHuke

Nmnynbe maTepuanbHON TOUKH (Tesa), CUCTEMBI MAaTepUATbHBIX TOYEK. IMITyNbC CUITBI U
U3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPaHEHUs UMITYlIbca. PeakTMBHOE JBUYKEHUE.
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Pa6ota cuibl. MOLTHOCTD CUJIBI.

Kunernueckast sHeprusi MarepualibHONW TOUYKH. TeopemMa 00 M3MEHEHMH KWHETHYECKOM
JHEPI'UHu.

[TorenunansHas sueprus. [loTeHnuanbHas 3Heprust yupyro 1epOpMUpOBAHHON MPYKUHBI.
[TorenumansHas sHEPrUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTennmanbHple U HEMOTEHIMANBHBIE CUIBL. CBs3b pa0dOThI HEMOTEHIIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOW YHEPTHH CUCTEMBI TEJI. 3aKOH COXPaHEHNs MEXaHUYECKON SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckne yCcTpOMCTBA U IIPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOIEp, NMPYKUHHBIN
IIACTOJIET, IBUKECHHUE PAKET.
[lemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon mOTeHIMAILHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyenre aOCONIOTHO HEYNPYroro yjaapa ¢ HOMOUIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ MU3MEHEHUEM MEXaHUYECKOW JHEPruM Tejla Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Pa3znea 3. MoJsekyasipuasi pu3uka u TepMOIMHAMHUKA
Tema 1. OcrHogbt MONEKYNAPHO-KUHENRUWYECKOU Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOW TEOPUH U UX OMBITHOE 0OOCHOBaHUE.
BpoynoBckoe nBuxenue. Juddysus. Xapaktep IBMKEHHUS U B3aUMOJCUCTBHS YaCTHUIL
BellecTBa. Mojenu CTpOEHMsI ra3oB, JKUJIKOCTEH M TBEPAbIX Tel W OOBSCHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mozeied. Macca u pazmepbl MoJiekyn. KonnuecTBo BellecTBa.
[TocTostHHass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ee usmepenue. lllkana temnepatyp Llenscust.

Mogenb uaeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
UJcAIbHOTO Ta3a. AOCONIOTHAash TeMIleparypa Kak Mepa CpeIHEed KWHETUYECKOW SHEpPruu
TEIUIOBOTO ABM>KEeHUs yacTull rasa. [llkana remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHUE
MenpeneeBa-Knanelipona. 3akon JlanbTona. M30ompoiecchl B UICAIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMUeCcTBOM BemecTBa. ['paduueckoe mpencraBieHne H30IMPOLECCOB: U30TEPMa, H30X0pa,
n3obapa.

TexHuueckue YCTpONCTBA W TPAKTUYECKOE TMPUMEHEHUE: TEPMOMETpP, OapoMeTp.
[lemoncmpayuu

OnbITEI, TOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BemiecTBa, (oTorpaduu MOJEKYI
OPraHU4YeCKUX COCIMHEHHUI.

OnpiTel 0 TG DY3UN KUAKOCTEH U Ta30B.
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Mopenb OpOyHOBCKOTO JBHKCHHS.

Mogaens onbita ITepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOAECHCTBHSL.

Mogenp, nroCcTpUupyronas NpUupoay AaBJICHUS ra3a Ha CTEHKHU COCyza.

OnbIThl, WUTIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUSI HJICAJIbHOIO Ta3a, W30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

OnpeneneHue Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpEeHUU oOBhema
KOMHATBI, JIaBJICHHUS U TEMIIEPATYpPbI BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaMETPAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoévl mepmoouHamuKu

TepmonnHamuyeckass cucrema. BHYTpeHHss dHEpruss TEpMOAVMHAMUYECKOW CUCTEMBI H
cnoco0Obl ee n3mMeHeHus. KonnuectBo temnotel U paboTa. BHYTpeHHss SHEPrUs 0JJHOATOMHOTO
UJIeaIbHOr0 ra3a. Buael Temoneperayu: TeINIONPOBOIHOCTD, KOHBEKIMS, U3Ty4eHUE. Y IeTIbHas
TEIJIOEMKOCTh BellecTBa. KonM4ecTBO TEIIOTHI IIPH TEIIONEPeaaye.

[lonstue 00 ammabatHOM mpouecce. IlepBbiii 3akoH TepmoauHamuku. llpumeHenue
NEPBOT0 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. [ 'paduueckas uaTepnperarus paboTsl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpaTHMOCTh Mpo1ieccoB B MPUPOJE.

TeruoBbie MamuHbL. [[puHIUIIBI TeHCTBUS TETUIOBLIX MaluH. [IpeoOpasoBanus sHEpruu B
TeruioBbIX MamuHax. Koadduuuent nonesnoro aeiicteus ternoBoil Mammuubl. [{ukn KapHo u
ero k03 (pUIKMEHT MOJIE3HOTO NEHCTBUS. DKOJOTHYECKHE MTPOOIEMBbI TETNIO3HEPTeTHKY.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: [BUIaTellb BHYTPEHHETO
cropanusi, ObITOBOW XOJOAWIBHUK, KOHIUIIUOHED.

[lemoncmpayuu

M3MeHeHue BHYTpEHHEHl 3Hepruu Tejla IpU COBEPIICHHWU DPAOOThHI: BBUJIET NMPOOKU U3
OYTBUIKM TOJI JEHCTBHEM CKaTOro BO3JlyXa, HarpeBaHue 3Qupa B JaTYHHOH TpyOke myTem
TpeHUs (BUICOAECMOHCTPAIIHS).

M3MeHeHue BHYTpeHHEH sHEpruu (TemMrepaTypbl) Teja py TeIulonepeaaye.

OnsIT N0 anabaTHOMY PACHIMPEHHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBIL, ABUraTelsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOI'O IBUTaTelIsl.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3mepeHne ynenbHON TENI0EMKOCTH.

Tema 3. Azpezammuvie cocmoanus eeujecmea. Pazosvie nepexoovt
[TapooGpa3oBanue u konaeHcanus. Vicnapenue u kumnenne. AGCOMOTHAS U OTHOCUTENIbHAS
BJIQXXHOCTh BO3/ayxa. HachlleHHBIN nap. YaenpHas TemioTa nmapooOpa3oBaHus. 3aBUCUMOCTh

TCMIICPATYPLI KUIICHUSA OT JABJICHUA.
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Tsepnoe Teno. Kpucramnmueckue u amopdublie Tesna. AHU30TPONHS CBOWCTB KPUCTAIUIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBneHne u Kpuctaiuszanus. Y AelbHas
TeruioTa miasienusd. Cyonumanus.

VYpaBHeHUE TEMJI0BOro OanaHca.

TexHuueckue ycTpoWCTBa W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJOTMU TMOJYyYEHUsS COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCIE
HaHOMAaTepUaIoB, U HAHOTEXHOJIOTUH.

[lemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu noHM>XEHHOM J1aBJICHUU.

CriocoObl U3MEPEHHUSI BIIAYKHOCTH.

HabGmonenue HarpeBaHus U IJIaBJICHUS KPUCTAJUIMUECKOTO BEILIECTBA.

JIeMOHCTpanus KpuCTaIoB.

Yyenuuecxuii sxcnepumenm, 1abopamopmvie pabomol

N3mepenne 0OTHOCUTELHOM BIIAXKHOCTHU BO3yXa.

Pazgen 4. DnexkTpoauHamuka
Tema 1. dnekmpocmamuxa

OnekTpuszanusa Tell. OJEKTpUYecKHid 3apsan. JlBa BuAa DIIEKTPUUECKUX 3apsIOB.
[IpoBOIHUKH, TUATEKTPUKH U TIOJIYNPOBOJIHUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTrO 3aps/ia.

B3aumoneiicteue 3apsaoB. 3akoH Kyinona. ToueuHbll 3JIEKTpUYECKHHA  3apsi.
Onektpuueckoe mone. HampsokeHHOCTh a3nekTpuyeckoro mnons. IlpuHuun cynepno3unuu
AJIEKTPUYECKUX MOJeh. JIMHUM HApSHKEHHOCTH AJIEKTPUYECKOTO TOJIS.

PaGora cun osnekrtpocrarmdyeckoro mons. lloreHnman. Pa3HOCTh MOTEHIMANOB.
[IpoBOIHMKY 1 JUANEKTPUKH B SJIEKTPOCTATUYECKOM I0J1€. J(udneKkTpuueckass IpOHULIAEMOCTb.

DnekTpoeMKOoCTh. KOHZIeHCaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEprus
3apsKEHHOT0 KOHACHCATOPA.

TexHuueckre yCTpOWCTBAa M INMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, AJIEKTPOMETP,
ANIEKTpOCTaTHUECKas 3allUTa, 3a3eMJIEHUE AJIEKTPONpUOOpPOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyHHBIN IIPUHTED.

[lemoncmpayuu

YCTpOUCTBO M MPUHIUI AECUCTBUS JIEKTPOMETPA.

B3anmopeicTBue Ha3JIeKTPU30BAHHBIX TEI.

DIEKTpUUYECKOE MOJIe 3aPSAKEHHBIX TEll.

[IpoBOIHHKY B 3JEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATAYECKAS 3AIMTA.

JIMBIEKTPUKH B DIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOWAAM IUIACTHH,
PacCTOSHUS MEXAY HUMU U IUAJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPA.
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Yyuenuuecxuii sxcnepumenm, 1abopamopusvie pabomoi
N3mepenue 21eKTpoOeMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtii 3nekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DONEKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHMS JEKTPUUECKOr0 TOKA. VICTOUHMKH TOKA.
Cuita Toka. [1oCcTOSTHHBIN TOK.

Hanpsoxkenue. 3akon Oma 1715 yyacTka Henu.

DNeKTpUYecKoe COIPOTUBIICHHUE. Y nensHOE COIPOTHUBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, apawieibHOE, CMEIIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabota anexTpudeckoro Toka. 3akoH Jlxoyns-JIena. MomHOCTh AIEKTPUIECKOTO TOKA.

DNEKTPOABUKYILAS CUJIa U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKa. 3akoH Oma st
MIOJIHOM (3aMKHYTO#1) 35ieKTpruueckoil nenu. KopoTtkoe 3aMbIKaHuUe.

DneKTpOHHAas MPOBOJAUMOCTD TBEP/bIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHUSI METAJIIIOB
oT Temneparypsl. CBepXIpoBOAUMOCTb.

OnexTpuueckuil Tok B BakyyMme. CBONCTBA 3EKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHas W MpUMECHas MPOBOAMMOCTb TOJYIPOBOJHUKOB.
CoiicTBa p-ni-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUYECKUII TOK B pacTBOPax M PACIUIaBaX AIJIEKTPOJIMTOB. DJIEKTPOJIUTUYECKAS
JUCCOLMALHUs. DIEKTPOIIU3.

DJIeKTpUYECKUM TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSATEIbHBIN pa3psal. MomHus.
[Tma3ma.

TexHuueckre ycTpoicTBa U NPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHUKH TOKA, 3JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,
TEPMOMETpP  CONPOTHUBIICHUS, BaKyyMHbI  JHOJ, TEPMUCTOPHl H  (HOTOPE3UCTOPHI,
NOJIYIPOBOJIHUKOBBIN AUO/JI, TAJIbBaHUKA.

[lemoncmpayuu

N3mepeHne cuiibl TOKa U HaINpSKEHUS.

3aBUCUMOCTb COINPOTHUBJICHUS UUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAU
IIONIEPEYHOr0 CEUYCHMS U MaTepHUaa.

CMelaHHOE COEAMHEHUE POBOIHUKOB.

[IpsiMoe m3mMepeHue HIEKTPOABUKYINEH cwibl. KOpOTKOEe 3aMbIKaHHE IajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ TpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSSE TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3yueHne cMemaHHOro COEIMHEHUS! PE3UCTOPOB.

N3mepenue 31eKTpoABMKYILEN CUIIbl HICTOYHHMKA TOKA U €0 BHYTPEHHET O COMPOTHUBIICHHUS.

Hab6monenue snexTponusa.

12
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Me:knpeameTHbIe CBSI3H

N3ydyenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYyIIECTBISIETCS C YYETOM
COJIEpKATEIbHBIX MEXIIPEIMETHBIX CBSi3ed € KypcaMd MaTeMaTHKd, OWOJIOTWH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nowAmus, CBA3aHHBIE C HU3YYEHUEM METOAOB HAy4YHOrO IO3HAHMS:
SBJICHUE, HAay4HbIM (akT, rumnoresa, (Qusnyeckas BeIMYMHA, 3aKOH, TEOpuUs, HAOIIOJCHHE,
HKCHEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka. pellleHue CUCTEMbI YypaBHEHUM, TMHEHas QyHKUMA, mapaboia, runepooa,
UX rpa( UKy ¥ CBOUCTBA, TPUTOHOMETpUYECKHE (YHKIIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTaHT€HC,
OCHOBHO€ TPUT'OHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M MX MPOEKIUH HAa OCH KOOPJAMHAT,
CJI0KEHHUE BEKTOPOB.

buonocusa: mexanudeckoe IBWKEHHE B )KUBOU mpupozae, Auddy3us, ocMoc, TEIIooOMeH
YKUBBIX OPraHU3MOB (BUbI TEIIONEPEIayuH, TEIJIOBOE PABHOBECHE), DIIEKTPUUECKUE SBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILLECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAsk Macca, TEIUIOBBbIE CBOMCTBA TBEPABIX TEJ, >KUIKOCTEH M Tra3oB, DJEKTPUUYECKUE
CBOICTBa METAJIJIOB, AIEKTPOIUTHYECKAS TUCCOLMAIUS, FaJIbBaHUKA.

l'eoepagpus: BIaxHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE ABMKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOALIMIHUKYN, MCIOIb30BAHNE 3aKOHA COXPAHEHMs HMMIIYJIbCA B TEXHHUKE (pakeTa,
BOJOMET W JIpyrue), JABUTATeIb BHYTPEHHETO CrOpaHMs, mapoBas TypOUHA, OBITOBOM
XOJOAWIBHUK, KOHIUITUOHEP, TEXHOJIOTHH MOTy4YEHUS] COBPEMEHHBIX MaTepHaJIOB, B TOM YHUCIIE
HaHOMAaTepUaloB, M  HAHOTEXHOJIOTMH,  DJEKTPOCTaTHYecKass  3alluTa, 3a3eMJIEHUe
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, IIIEKTpOHArpeBaTeiabHblE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PHUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DnekTpoauHaMuKka
Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUS

IlocTosiHHBIE MarHuThl. B3aumonelcTBHE IOCTOSHHBIX MarHUTOB. Mar"muTtHoe moue.
Bexrop MarHuTHOM MHAYKIMH. [ [pyHIKT Cynieprio3uIiMy MArHUTHBIX IToJieN. JIMHuM MarHUTHOM
uHAyKIMK. KapTuHa TMHUA MarHUTHOW MHTYKLMH TIOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1oJie MpOBOJHUKA ¢ TOKOM. KapTWHa NMHUN MHAYKIMM MarHUTHOIO IOJIS
JUIMHHOT'O TIPSIMOTO NPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKHA C TOKOM.
OnbiT Opcrena. BzaumoaeiicTBre NPOBOAHUKOB C TOKOM.

Cuna Amnepa, ee MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, ee Moaynb W HampaBicHue. JIBH)KEHHME 3apsDKCHHOM 4YacTHLBl B
OJTHOPOJTHOM MarHuTHOM ToJie. Pabora cubl Jlopenma.

SIBneHne 3yeKTpOMarHUTHOM MHAYKUUU. [IOTOK BeKTOpa MarHUTHOM HWHIYKLUU.
DNEeKTPOABMKYILAs CUjla MHAYKLIMU. 3aKOH 3JIEKTPOMarHuTHON nHyKuun Papajes.
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BuxpeBoe anekTpuueckoe mojie. DIEKTPOABUKYILAs CUJla MHAYKUUMHA B IPOBOJHUKE,
JBHUKYILIEMCS IMOCTYIATENBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBlIeHHE CAMOMHAYKIIUU. DIEKTPOABUKYILAS CHUJIAa CAMOUHAYKIIUH.

DHeprus MAarHUTHOTO MOl KATYIIKA C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPHUMEHEHUE: TMOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, AIEKTPOJBUTATENb, YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHUILI, UHIYKIIMOHHAS NIE€Yb.
[lemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE SJIEKTPOHHOIO IMTyYKa MAarHUTHBIM OJIEM.

JIuHUY MHIYKIMY MarHUTHOTO MOJIS.

B3aumopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBre cuibl JIopeH1a Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME PIEKTPOMATHUTHON MHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CUIIbl MHAYKIIMU OT CKOPOCTH M3MEHEHUS MArHUTHOIO
MOTOKA.

SIBrieHNE CaMOMHAYKLIHUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3ydyeHrne MarHuTHOTO MOJIA KATYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBJICHUS 3JEKTPOMATHUTHON WHTYKIIUU.

Pasnen S. Kosie6anus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOJ1€OAHUA

Konebarenpnass cuctema. CBoOonHble MexaHudeckue KosiebaHus. ['apMoHHueckue
kosnebanus. Ilepmon, wactora, ammumrtyna u ¢aza kosebdaHui. IIpy>KUHHBIH MasTHUK.
MaremaTtudyeckuii MassTHUK. YpaBHEHHE TapMOHUYECKHX Kojebanuil. [IpeBparenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHSIX.

Konebatenpubiit kKoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHUS B HJEaTHLHOM
KoJIe0aTeIbHOM KOHType. AHAJIOrusl MEXAY MEXaHWYEeCKHMMU M 3JIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna ToMcoHa. 3aKOH COXPaHEHUS! SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarommx KojiebaHusx. BolHyKIeHHbIE MEXaHHUECKHUE KOJIeOaHu .
Pe3onanc. BeiHyXI€HHBIE AIEKTPOMarHUTHbIE KOJIEOAHMS.

[Iepemennslii Tok. CMHYCOMAIbHBIN NIEPEMEHHBIM TOK. MOIIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYZTHOE U IEUCTBYIOLIEE 3HAYCHHUE CUIIBI TOKA U HAIIPSIKEHUS.
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Tpanchopmarop. IIpousBoacTBO, mepenada W MOTpeOJICHUE DJICKTPHUECKON SHEPrumu.
DKOJIOTMYECKUE PHUCKH TMPU MPOU3BOJACTBE BIEKTpodHepruu. KynabTypa HCHOIB30BaHUsA
AJIIEKTPOIHEPTUH B MTOBCEIHEBHOM JKU3HHU.

TexHu4yeckue yCTPOMCTBA M TMPAKTHYECKOE TMPUMEHEHHE: DJICKTPUUYCCKUN 3BOHOK,
reHepaTop MepeMEHHOI0 TOKa, TUHUU dJIEKTpOorepeiay.

[lemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTeIbHON CUCTEMBI (TIPYKUHHBIN UM MaTeMaTUUECKUI
MasITHUK).

HaGmronenue 3aTyxaromux KojaeoaHu.

HccnenoBanre CBOMCTB BIHYKIECHHBIX KOJICOAHUM.

Habnronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuwiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANPSDKEHUST OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mocienoBaTeIbHOM COSIUHEHHH PE3UCTOPa, KATYIIKU UHAYKTUBHOCTU U
KOH/JIEHCATOpA.

Mogenb TMHUM 3TIEKTPONepeaaH.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPUOA MAJTBIX KOJIEOAHUH Tpy3a Ha HUTHU OT JJIMHBI HUTU U
Macchl Ipys3a.

UccnenoBanne TMEepeMEHHOr0 TOKA B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbL

MexaHnueckue BOJIHBI, yci0Bus pactipoctpanenus. Ilepuoa. CkopocTs pacripocTpaHEeHHs
U anuHa BouHbL. [lomepeunple W mpomonbHBIE BOMHBL WHTepdepenmus u audpaknums
MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSl M3JIy4E€HMs 3JIEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanus BeKTopoB E, B, V B a5iekTpoMarauTHOM BoaHe. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH:
OTpa)K€HUE, NpeJoMJIeHHe, mnossipuszauus, auppakuus, uHTepdepeHuus. CKopocTb
JJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JI€KTPOMarHUTHLIX BOJIH. IIprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUKIIBI pAaIMOCBS3K U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOLLEH CPEJIbI.

TexHuueckne yCTpONCTBAa M IPAKTUYECKOE NMPHUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
YJIBTPa3BYKOBAsl JIMarHOCTUKA B TEXHUKE W MEAULMHE, pajap, PajguONpPUEMHHK, TEIECBU30D,
aHTeHHa, Tenedon, CBU-neyn.

[lemoncmpayuu

O0pa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U MPOI0IbHBIX BOJH.

KoneOmromeecs Teno kak UCTOYHUK 3BYKA.

HabGmronenue otpakeHus: U IpeJOMIICHUSI MEXaHUYECKUX BOJIH.
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Ha6mronenne unrepdepernmu u q1udpakiini MEXaHHUYEeCKUX BOJIH.

3BYKOBOI pe30HAaHC.

Habmionenne cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOHM M YacTOTOM
KoJ1e0aHUM.

HccnenoBanne CBOWCTB  BJIEKTPOMArHUTHBIX  BOJIH:  OTPaXCHWE, IMPEJIOMIICHUE,
noJsipusanus, rudpaxius, “HTEpHEepeHITHSL.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonuHeliHOe pacnpocTpaHEHHE CBETa B OJJHOPOIHOM Cpelie.
JIyud cBera. ToueuHbId HICTOYHHK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHHUsi cBeTa. llocTpoeHune n300pakeHUH B IIIIOCKOM
3epKa’e.

[Ipenomnenue cBeTa. 3aKOHBI TMPEJIOMJICHUS CBeTa. AOCOJIOTHBIM  TOKa3aTesb
npesnomieHns. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIld yros MOJHOIO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcus ceeta. ClnoxHbIN cocTaB Oemoro cpeta. LBer.

CoOuparomue u pacceuBaroniye IuH3bL. ToHKas nwH3a. DOKycHOE paccTosHUE U
ONTHUYECKAasl CHia TOHKOM JinH3bL. [TocTpoeHne n300paxeHunii B COOMPAIONINX U PACCEUBAIOIITIX
nuH3ax. @opMyiia TOHKOM JIUH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKOU ONITHKH.

BomnoBass ontuka. WHrepdepenums cBera. KorepeHTHblE HMCTOYHUKH. Y CIOBUS
Ha0JII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHOM KapTUHE OT ABYX CUH(pA3HBIX
KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakiuonHas pemierka. YcioBue HaOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB MpPHU MaJeHUU MOHOXPOMATHUECKOI'0 CBETa HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

Texnuueckne ycTpOHCTBA M MPAKTUYECKOE NPUMEHEHHME: OYKH, Jyma, (QoToammapar,
NPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA, JAU(PPAKIUOHHAS
peneTKa, MoIsIponI.

[lemoncmpayuu

[IpsiMonuHeliHOE pacnpoCTpaHEHHE, OTpaKeHUE U MpejaomiieHHe cBera. OnTudeckue
PUOOPHI.

[TonHoe BHyTpeHHEE oTpakeHue. MoJiesb CBETOBOIA.

HccnenoBanue cBONCTB N300paKeHUH B JIMH3AX.

Mogenu MUKpOCKONa, TEJIECKONa.

HaGmronenue nunrepdepeHinu crera.

Habmonenune nudpakuuu ceeta.

HaGmonenne nucnepcuu cBera.

[TonydeHue crnekTpa ¢ MOMOILBIO MPU3MBI.

[TomyueHue crekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipusanuu cBeTa.
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Yuenuuecxuii sxcnepumenm, rabopamopvle pabomoi
N3mepenue nokazarens mpeaoMIIeHUs CTEKIIA.
NccnenoBanue cBONCTB N300paXeHUH B JIMH3AX.
Habmonenne nucnepcun cBeTa.

Pa3znes 6. OCHOBBI cTIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHuIpl MPUMEHMMOCTH KJIACCUYECKOM MEXaHMKH. IlocTynmaTel crnenuaibHOM TEOpUH
OTHOCUTEJIbHOCTH: HWHBApPUAHTHOCTb MOJYJsA CKOPOCTHM CBETa B BaKyyMe, MPHUHIMUI
OTHOCHUTEJIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U COKPAILICHUE JUTUHBI.

DHeprus U UMIYJIbC PEIIATUBUCTCKOW YaCTHUIBI.

CBs13b MacChl C SHEPTUEl U UMITYJIbCOM PENSITUBUCTCKON YaCTUIBl. DHEPIHsl MOKOSI.

Paznen 7. KBanToBasi puzuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. @opmyna I1nanka cBs3u 3Heprun GOTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
¢dorona.

OtkpeiTne u uccienoBanue Goroddpdexra. Omnbitet A.I'.  CromeroBa. 3aKOHBI
dotorpdekta. YpaBaenue DitHmreitHa s Goroaddexra. «Kpacnas rpanuna» potodrddekra.

JlaBnenme ceera. OnbiTel [1H. Jlebenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuvyeckue yCcTpoOMCTBA M MpaKTUUECKOoe MpuMeHeHHe: (OTodJIeMeHT, (OTONaTUYHK,
costHewHas OaTapesi, CBeTOAHOI.
[lemoncmpayuu

®oto3(PeKT Ha YCTaHOBKE C ITMHKOBOM IMJIACTHHOM.

HccnenoBanne 3akoHOB BHENIHETO (hoTorddexTa.

Ceeroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna nmo paccesnuro a-dactuil. [Imanerapras
mozeinb atoMma. [loctynatel bopa. M3nydenne u nornomuienre (GOTOHOB MPH MEPEXOJE aToMa ¢
OIHOTO YPOBHS BSHepruu Ha Jpyroil. Bunbl crektpoB. CHEKTp YpOBHEW SHEpPruu aroma
BOZOpOAA.

Bonnosele cBolicTBa yactuil. Bonubl ne bpoiiisa. KopnyckyasipHO-BOJIHOBOW 1yaan3M.

CroHTaHHOE U BBIHYXJIEHHOE U3JIyUEHHUE.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHUE: CHEKTPaJIbHbIA aHAINU3
(cexTpocKoI), 1a3ep, KBaHTOBBIM KOMITBIOTED.
[lemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.
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HaOuroieHne TMHEHYaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuuecxuii akcnepumenm, nabopamopnvle pabomoi
HabmoneHne muHeYaToro CrexkTpa.

Tema 3. Amomnoe adpo

OKCHEpPUMEHTBI,  JOKa3bIBalOLIME  CIOXKHOCTb  CTPOEHHUA  sjpa. OTtkpbITHE
paanoaktuBHocTU. OnbIThl Pe3epdopaa no onpeneneHnto cocrapa paaiuoakTUBHOIO U3TyYEHUSI.
CaoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BivsHue painoakTHBHOCTH Ha KUBbBIE OPraHU3MBbI.

OTkpoiTHE poTOHA U HelTpoHa. Hykinonnas Mmonens siapa [eiizendepra- Banenko. 3apsia
anpa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnan. DIEKTPOHHBIN M MO3UTPOHHBIN Oera-pacman. ['amma-uznydenue. 3aKoH
pPaANOaKTUBHOIO pacraja.

DHeprusi CBs3M HYKIOHOB B sijipe. Snepusie cuisl. Jedekt maccsl sapa.

SnepHbie peakunu. JleneHue u CUHTE3 AAep.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOreMbl W TEPCHEKTUBBI  SIAEPHOU
SHEPreTUKH. DKOJOTUYECKUE ACTIEKTHI SIIEPHOU SHEPTrEeTUKH.

DnemeHTapHbIe YacTUIbl. OTKPBITHE MO3UTPOHA.

Mertoib1 HAOMIOIEHUS U PETUCTPALIUU JIIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTalbHbIC B3aUMOACUCTBUA. EqUHCTBO (hr3nyeckoil KapTUHBI MUPA.

TexHudyeckne ycTpoHCTBa M NMPAKTUUYECKOE MPUMEHEHUE: JO3UMETp, kaMepa BuibcoHa,
SAJIEPHBINA PeaKTop, aToMHasi 6oMoa.
[lemoncmpayuu

CueTunK MOHU3UPYIOIINX YaCTHLL.
Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomuol

HccnenoBanne TpekoB 9acTHIl (10 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiiemeHTbI aCTPOHOMMH U ACTPOPU3UKH

DTanel pa3BUTHS aCTpOHOMHUM. [IpruKIagHOE U MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 3BesmHoro Heba. Co3Be3qusi, spKHME 3BE3[bI, IJIAHETHI, WX BHIAMMOE IBHIKCHHE.

ConHeuHas cucrema.

Connue. Conneunass akTuBHOCTb. Mctounuk sHeprum ConHIla W 3Be3A. 3BE3/bl, HX
OCHOBHBIE XapaKTePUCTUKH. [lnarpaMmma «CreKTpabHbINA KJIACC - CBETUMOCThY. 3BE3/1bI TJIaBHOM
IIOCJICIOBATEIIBHOCTH.  3aBHCHMOCThL  «Macca - CBETHMOCTbY» JUISI  3Be3J[ TJIABHOM
MOCJIE0BATEIbHOCTH. BHyTpeHHee cTpoeHue 3Be3a. COBpPEMEHHBIE TMPEICTABICHUS O
MPOUCXOXKICHUHU U 3BoIOIUK COJTHIIA U 3BE3/1. DTallbl KU3HU 3BE3].

Muieunsiii [1yth - Hama ["anaktuka. [Tonoxenue u arkenue Cosnina B ['anaktuke. Tumnbr
rajgakTuk. Pagumoranaktuku u kBazapbl. UepHbie ObIPHI B sA/Ipax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoii. 3akon Xa0O6ma. Pazberanue ramaktuk. Teopwus

bonpmoro B3peiBa. PenmkToBoe u3nydeHue.
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Macmrabnas cTpykTypa Beenennoit. MeTaranaktuka.

Hepermennbie mpo6iaemMbl aCTpOHOMUM.
Vuenuyeckue nadnooenus

HaGmronenust HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKECHHIH
JUISL OTIPEJICTICHUS TTOJI0KEHHST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3 NS
CeBepHOro noaymapus U sipKue 3Be3/1bl.

Habmonenns B Teneckon JIynsl, mianet, Mieunoro I[1yTu.

O0o0marimee noBTOpeHUE

Ponp ¢u3uku M acTpoHOMHHM B JKOHOMHUYECKOHW, TEXHOJIOTMUECKOW, COIUATBHOU W
ITHUYECKON cdepax IesATETbHOCTH YENOBEeKa, pojib U MecTo (U3MKM M acCTPOHOMUHU B
COBPEMEHHON HAay4YHOM KapTHHE MHpa, poJib (U3MYECKOW TEopuu B (POPMHUPOBAHUU
IpeCTaBlIeHUH 0 PU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTUHBI MUPA B O0ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUHN O IPUPOLIE.

MexnpeaMeTHbie CBA3H

Nzydenne kypca ¢usmku 6a3oBoro ypoBHs B 11 Kiacce OCYIIECTBIISETCS C Yy4ETOM
coZiepKaTeIbHbIX MEXIIPEIMETHBIX CBSI3eH € KypcaMH MAaTeMaTUKH, OHOJOIMM, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemmuvie noHsAmus, CBSI3AHHBIE C W3YYEHHEM METOJOB HAyYHOIO IMO3HAHUSL:
SBJICHUE, HAaY4HbIM (akT, rumnoresa, ¢puandeckas BeIMYMHA, 3aKOH, TEOpus, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxka: pemieHre CUCTEMBbl YpaBHEHHIA, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX
MPOEKIIMK Ha OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX () YHKLIUMH,
MPU3HAKH [1000MS TPEYTrOJIbHUKOB, ONIPEIEICHUE MIIOIAU TUIOCKUX GUTYp U 00beMa Tel.

buonozcus: snekrpuueckue siBICHUS B )KUBOU PUPO/Ie, KoeOaTeabHbIe IBUKEHUS B )KUBON
IPUPOJIE, ONTUYECKHUE SIBICHUS B )KMBOI NMPUPOJIE, IEHCTBUE paHallii Ha )KUBbIE OPIaHU3MBbI.

Xumus. CTpOoe€HUE aTOMOB M MOJEKYJ, KPHUCTAJIMYECKas CTPYKTypa TBEPHAbIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIMUECKOMN PEIIEeTKH, CIIEKTPAIbHbIN aHaIH3.

I'eocpagpus; MarHUTHBIE MONIOCA 3E€MIIM, 3aJIe)KM MArHUTHBIX Py, (oTocheMKa 3eMHOMN
MOBEPXHOCTH, MIPE/ICKa3aHNE 3EMJIETPSICEHUIA.

Texnonocus: TUHUM 3JIEKTpoIlepeaay, FeHEPAaToOp NEPEMEHHOIO TOKA, AJIEKTPOABUIATED,
UHAYKIMOHHAs Tedyb, pajap, paJuolpHUEMHMK, TEJIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
IPOEKIIMOHHBIN amnmapar, BOJOKOHHAsI ONTHKA, COJTHEUHas Oarapes.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUSA

OcBoenue yueOHOro mpeamera «Pusrka» Ha YPOBHE CpPEIHEro 0O0IIero oOpa3oBaHUs
(0a30BBIf  ypOBEHB) JIOJDKHO OOECIEYUTh JIOCTHKEHHE  CIEAYIOUIMX JIMYHOCTHBIX,
MeTanpeaMEeTHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS yueOHoro npeamera «dusuka» JOIHKHBI OTpaKkaTb
TOTOBHOCTh M CLIOCOOHOCTh O0YYaIOIIUXCsl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAI[UM, TO3UTHUBHBIX BHYTPEHHUX
yOexX/IeHuH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSM pPOCCHIICKOro oOmiecTsa,
pacipeHue KU3HEHHOT'O OMNbITa M OMbITa JEATEIbHOCTH B MPOLECCE pean3allid OCHOBHBIX

HaHpaBJICHI/Iﬁ BOCIHUTATEIbHOM ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpa:kIaHCKOro0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh TPAXKJAAHCKOM TO3UIMU OOYYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIMCKOTO 00IIECTBA;

MPUHATHE TPATUIIUOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTUUYECKUX M JIEMOKPAaTHUUECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B HMHTEpPECaxX TPa)KIaHCKOTO OOIeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHUE B3aMMOJICUCTBOBATh C COLMAIBHBIMM HHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIIUSIMU U HA3HAYEHUEM;

T'OTOBHOCTbH K FYMaHHTapHOﬁ 141 BOHOHTCpCKOﬁ JACATCIIBHOCTH,

2) MATPUOTHYECKOTO BOCITUTAHMA:
c(hOpMUPOBAHHOCTh POCCUIMCKON IPaXKIAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;
LIECHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTH)KEHUSM POCCUUCKUX

YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) MYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTB OIIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YUCJIE B JIEATEIILHOCTU YU€HOT0;

OCO3HAaHHUC JIMYHOI'O BKJIaJda B IIOCTPOCHUC YCTOﬁqHBOFO 6y11ymero;
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4) 3CTeTHYEeCKOr0 BOCIIUTAHMS:
ICTETUYECKOE OTHOIICHHE K MUPY, BKIFOYasi ICTETUKY HAYYHOTO TBOPUYECTBA, IPHC YIIIETO
¢uznyeckol HayKe;

5) TpyaoBOro BOCHUTAHMSA:

WHTEpPEC K pas3nudHbiM cdepam npodhecCHOHATBHON AEATEIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKONM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyie
npodeccuu U pearTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTH (U3UKH HA
MPOTSIKEHUU BCEH )KU3HU;

6) IKOJOrMYecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYPhI, OCO3HAHUE TJIO0ATBHOrO XapakTepa
HKOJIOTMYECKHUX TTPOOIIEeM;

TUTAHUPOBAHUE W OCYIIECTBJICHHUE JCHCTBHI B OKpY)KAIOIIEH Cpele Ha OCHOBE 3HAHUS
TeJIel YCTOWIMBOTO Pa3BUTHS YEIIOBEYECTBA;

Paciipenre ombiTa AEATEIBHOCTH JKOJIOIMUYECKOM HANpPaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUH 10 (QU3HKE;

7) UEeHHOCTH HAYYHOTO MO3HAHNS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3UIECKON HAYKU;

OCO3HAHHE LIEHHOCTU HAyYHOH AEATENbHOCTH, TOTOBHOCTD B MPOILIECCe U3YUCHUS (HUUKH
OCYILECTBIIATH MTPOEKTHYIO U UCCIIEOBATEIBCKYIO NEATEILHOCTh WHANBHIYaIHO U B TPYIIIIE.

B nporecce AOCTHXKEHUS IMYHOCTHBIX PE3YIBTATOB OCBOCHHSI TPOrPAMMBI 1O (PU3HKE JJIs
YPOBHS cpeiHero o01iero oopa3zoBaHus y 00y4alOLINXCsl COBEPILICHCTBYETCSI SMOLIMOHATBHBIN
WHTEJUICKT, TPEAOIaralonii ¢chOpMUPOBAHHOCTS:

CaMOCO3HaHMsI, BKJIFOYAIOILET0 CIIOCOOHOCTh MOHUMATh CBOE HMOLMOHAILHOE COCTOSIHUE,
BUJIETh HANIPABJICHUS Pa3BUTHS COOCTBEHHOM YMOIIMOHAILHON chepbl, OBITh YBEPEHHBIM B ce0€;

caMoperyIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOITb, yMEHHUE NPUHAMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIOCOOHOCTh aJanTHPOBATHCS K 3MOIMOHATBHBIM
U3MEHEHUSM U IPOSIBIISTH THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMY, BKIIOYAIOMICH CTPEMJICHHWE K IOCTH)KCHHIO €T H YCIEXYy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE IPYTuX,
YUHUTBIBATh €TO MPH OCYIIECTBICHUU OOIIECHHS, CIIOCOOHOCTH K COYYBCTBUIO U COTNIEPESKUBAHMIO;

COLMATBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBHICTPAWBATh OTHOUICHHS C JPYTUMU
JIOIbMH, 3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3periaTh KOH(QIUKTHL.
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METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBePcaJIbHbIE y4eOHbIe AelcTBUS
Ba3oBble 1oruveckne aeiicTBUA:

CaMOCTOSITEIbHO (POPMYITUPOBATh M aKTyaJM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

OTpeAeIIATh UEH IeATeIbHOCTH, 3aJ]aBaTh apaMeTPhbl U KPUTEPUU X JOCTHUIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTUBOPEYUHS B pACCMATPUBAEMBIX (PU3HUECKUX SIBJICHUSX;

pa3pabarbIBaTh IJIaH PelIeHUs MPOOJIeMbl C YIETOM aHaIN3a UMEIOIIHUXCS MaTepHalIbHbIX
1 HEMaTepHUabHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JEATEIHLHOCTH, OICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISM,
OIICHUBATh PUCKU MOCJIC/ICTBHUI ACSITEIHHOCTH;

KOOPAMHUPOBATH M BBIMOJIHATH pPabOTy B YCIOBHUSIX pPEATbHOTO, BHUPTYaJIbHOTO H
KOMOWHHMPOBAHHOT'O B3aUMO/ICHCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIJIICHUEC ITPU PCIICHUH JKU3HCHHBIX HpO6JI€M.

ba3oBble uccienoBarebCKue 1eCTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU TIOHATHUSIMH M METOJaMU (HU3UUECKOU
HaYKH;

BJIQ/ICTh HABBIKAMU y4EOHO-HCCIIENOBATEIHCKON U MPOSKTHON JEATEIHPHOCTH B 00JIACTH
bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TTOMCKY METO/IOB PEIICHHUS 33124
bu3HUecKoro coiep>Kanusi, IPUMEHEHUIO PA3JIMYHBIX METO/IOB TTO3HAHUS;

BJIQJIETh BHUJIAMH JIEATEIHHOCTH MO TOJYYEHUIO HOBOTO 3HAHHUS, €r0 WHTEPIpETaIuH,
peoOpa30BaHUIO M IPUMEHEHHUIO B Pa3IMYHBIX YUSOHBIX CUTYAIUAX, B TOM YHCJIE TTPH CO3/ITaHUH
y4eOHBIX POSKTOB B 00J1aCTH (DH3UKHU;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3aJady, BBIJBUTATh
TUIIOTE3y €€ PCIICHMs, HaXOJWTh apryMEHThI JUIS J0OKa3aTeIbCTBA CBOUX YTBEPIKJICHHI,
3aJ1aBaTh MapaMeTPbl U KPUTEPHH PEIICHMS;

aHAJIM3UPOBATH MOJIYYCHHBIC B X0JI¢ PEIICHUS 3214l PE3YJIbTaThl, KPUTHYECKH OLICHUBATh
UX JIOCTOBEPHOCTh, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIC 33J1a4U B 00pa30BaTEIIBHOM JICATEIbHOCTH, B TOM
YHCIIC TIPH U3YUCHUHN (PU3UKHU;

JaBaTh OLICHKY HOBBIM CHUTYAIIUSM, OLICHUBATh MPUOOPETCHHBIN OIIBIT;

YMETh MIEPEHOCHUTH 3HAHUS 10 (DU3UKE B MPAKTUYCCKYIO 00J1aCTh KU3HEACIATCILHOCTH;

YMETh HHTCTPHPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HUJICH, PEIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHUS;

CTaBUTb HpO6HeMBI " 3aJla4U, JOITYCKAOMUC aJIbTCPHATHBHBIC PCIICHUA.
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Pabora ¢ undopmanmeii:

BJIA/IETh HaBBIKAMH TOJy4YeHUS MHPOpMAIMK (PU3MUECKOTrO COACPkKAHUS U3 UCTOUHUKOB
pasHBIX THUIOB, CaMOCTOSITENBHO OCYIIECTBJISATH TMOWCK, AaHalW3, CHCTEMAaTH3alHI0 |
WHTEPIpETAINIO HHPOPMAIIMK pa3TUIHbBIX BUAOB U (OPM MPEICTABICHNUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMAIUY;

UCTIONIb30BAaTh CpeACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHHA B
peIIeHUN KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUN HIPrOHOMHUKH, TEXHUKH O€30M1aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHMS, TPABOBBIX U
THYECKHX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COJCpXKaHHWS B PAa3IUYHBIX ¢dopMaTax ¢ Yy4eTOM
Ha3HAUYeHUsS WH()OpPMALMKU W [EJNeBOW AayAWTOPWUH, BHIOMpas ONTHUMAIbHYIO (opMmy
HpeICTaBICHUS U BU3YaIH3aIIHH.

KoMMmyHuKaTHBHBIE YHMBepcaibHble y4eOHble aeiicTBusi O0menne:
OCYILECTBIIATH OOIIEHNE HA YPOKax (PU3UKU U BO BHE-YPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKY KOH(PIUKTHBIX CUTYyallUi U CMATYaTh KOH(IJIUKTHI;
pa3BEpHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHMS C HUCIOJB30BAHMEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAS 1eATEJIbLHOCTD:

MOHUMATh ¥ UCIIOB30BaTh MPEUMYIIIECTBA KOMaH/HON U WHANBHIYaIbHON PaOOTHI,

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX IEHCTBHUI C y4eTOM OOIIMX HWHTEPECOB, U
BO3MOKHOCTEH Ka)kJI0r0 WieHa KOJUIEKTHBA,

MPUHAMATh 1EMH COBMECTHOM JeSTeNbHOCTH, OPraHW30BBIBATh W KOOPAMHHUPOBATH
NEUCTBHS TO €€ JOCTHKCHHIO: COCTaBIATHh IUIAH ACHCTBUU, pacHpeAeiisiTh POJIH C YIETOM
MHEHHH Yy4aCTHUKOB, OOCYKAAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAYECTBO CBOET0O BKJIAJ[a M KaX/I0r0 yJaCTHHKA KOMAH[bl B OOIIMH pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLEHUBATh HAEU C IMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJIATH IO3UTHBHOE CTPATETHMUECKOE TIOBEACHHE B PAa3IMYHBIX CHTYaIIUsX,
IPOSIBJISITH TBOPYECTBO M BOOOpaskeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHHUBepcaibHble yueOHbIe feiicTBua Camoopranuzanus:
CaMOCTOSITEIbHO OCYIIECTBIISATh MO3HABATEIbHYIO NEATENbHOCTh B 001acTH (U3UKH U
ACTPOHOMMUH, BBISIBISITH TPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
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CaMOCTOATEJIBHO COCTABJIATH IUIAH PEUIEHUS] PACUETHBIX M KAa4ECTBEHHBIX 3a]ad, IUIaH
BBINIOJTHEHUSI TPAKTUYECKOM paboThl C YYETOM HMEIOIIMXCA PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEATIOYTECHNN;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacmmpsATh paMKH y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX [TPEANOUYTCHHUI;

JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETCHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U IIPOSBICHUIO 3PYIAULIAN B 00JaCTH (PU3UKH, TOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B JIESATEIbHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIAM;

BJIQ/ICTh HABBIKAMU MMO3HABATEIHLHON PeIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN
Y MBICJIUTEJIBHBIX IIPOLIECCOB, X PE3YJIHTATOB U OCHOBAHUI;

UCTIOB30BATh MPUEMBI peIICKCHH ISl OLIEHKH CUTYaI[H, BEIOOpa BEPHOTO PELICHMS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELLICHUS 10 UX CHUXKEHUIO;

INPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHAIIM3€E PE3yJIbTaTOB JEATEIbHOCTH.

IIpunsitue ceds1 M Apyrux:
NPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA,
IPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MIPHU aHATU3€ PE3YJIbTATOB AESITEILHOCTH;
MPU3HABATh CBOE MPABO U MPaBO APYTrUX HA OMIUOKY.

INPEJMETHBIE PE3YJIbTATHI

B nporecce n3yuenns kypca kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oOyqaromuiics
HAY4UTCS:

JEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMHPOBAHHH COBPEMEHHOM
Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B MPAKTHUYECKON
JIEATEIILHOCTH JIIOJICH;

YUUTHIBATh TPAHUIBI NMPUMEHEHUS H3YYCHHBIX (U3MUECKHX MOJENEH: MaTepuaabHas
TOYKA, MHEPIMAIbHAsA CHCTEMa OTCYETa, aOCONIOTHO TBEPJIOE TENO, MACANbHBIN ra3, MOICIH
CTPOCHHMSI Ta30B, KUJKOCTEH M TBEPHABIX TE€J, TOUCUHBIN SJCKTPUUECKUHN 3apsl MPU PEIICHUH
bu3nUecKux 3aad;

pacrio3HaBaTh (U3UYECKHE SBJICHHS (IIPOIECChI) W OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIAPHO-KMHETHYECKON TEOPHHM CTPOSHHUSI BEIIECTBA M AJICKTPOJIUHAMHUKH:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUXKEHHE, CBOOOJAHOE NaJCHUE Tel,
JBIKEHUE TI0 OKPY)XHOCTH, WHEpPIHs, B3auMojeicTBue Tten, nuddys3us, OpoyHOBCKOE
JIBIDKCHHUE, CTPOEHHE >KUJIKOCTEW M TBEPJbIX TeJ, M3MEHEHHE o0bheMa Tell MPH HarpeBaHHUH
(OXJTaXXICHHH ), TETIJIOBOE paBHOBECHE,
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WCIIApEHNE, KOHJICHCAlMs, IUIABJICHWE, KPUCTAJUIM3ALMSA, KHIIEHHE, BIIAXKHOCTH BO3/yXa,
NOBBIILIEHUE JIaBJIEHUS Ta3a IPU €ro HarpeBaHUM B 3aKPbITOM COCYZE, CBS3b MEXAY
IapaMeTpaMu COCTOSIHUSA I'a3a B U30IIPOLECCaX, MIEKTPU3ALUs Tell, B3aUMOJCHCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE IBUKEHHE, UCIOJb3Yys (PU3MUECKUE BEIMYMHBI: KOOPJMHATA,
IIyTh, IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIAa, UMIIYJIbC Tela, KUHETUYECKAst
9HEprus, MOTeHLMaJbHAsl IHEpPrus, MeXaHuuyeckas paboTa, MEeXaHHYecKas MOIIHOCTb; MpHU
ONMMCAHUM TMPAaBUJIbHO TPAKTOBATh (U3MUECKHM CMBICI MCHOJIB3YEMbIX BEJIMYMH, HX
0003HauEHUS ¥ €IUHUIIBI, HAXOIUTH (DOPMYIIBI, CBA3BIBAIONINE TAHHYIO (PU3UYECKYIO BETUUNHY
C IpYTMMH BETUYMHAMY;

ONMCHIBATh H3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS, HCIOJIb3Ys
¢u3nyeckne BEIWYMHBI: JAaBICHUE Ta3a, TEMIEparypa, CpPEAHAS KWHETHUYECKas SHEPrHs
XA0THYECKOr0 JIBM)KEHHsI MOJIEKYJ, CPEIHEKBaJpaTU4Hasi CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI SHEprusi, padora raza, K03()p(QUIHUEHT MOJE3HOro ACHCTBHS TEIJIOBOIO
JIBUTATEIS; IPY OMMCAHUY MTPABIIILHO TPAKTOBATH (PU3MUECKHI CMBICIT CTIOTIb3YEMbIX BEITUYHH,
uX OO0O3HAUYEHHS W €IUWHUIBI, HAXOIUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO (U3NYECKYIO
BEIIMYMHY C IPYTUMU BEJIMYHHAM;

ONMCHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUYECKUE SIBJICHHUS
(mporeccsl), UCTIONB3YS (PU3NYECKUE BEIIMUMHBIL: SJIEKTPUUECKUH 3aps]l, JIEKTPUUECKOe MOJIe,
HAIPsDKEHHOCTh  TOJIs, IOTEHLHWAJ, Pa3sHOCTh IIOTEHLMAJIOB; IPU ONHUCAHMM IPaBUIBHO
TPAKTOBaTh (U3MUYECKUN CMBICI MCIOJNb3YEMbIX BEJIMYUH, UX OOO3HAUEHUS U E€IUHULBI;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIONINE TAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYTUMHU BEIMYNHAMH,

aHAJIM3UPOBATh (PU3UYECKHE IPOLIECCHl U SABJIECHUS, UCHOIb3ysd (U3NYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro Tsarotenus, |, II u III 3akonsl HproToHA, 3aKOH coxpaHeHUs
MEXaHNYECKOW DHEPruy, 3aKOH COXPAaHEHUs UMITYJIbCA, IPUHLIUI CYIIEPIO3ULIMU CUJI, IIPUHIIMIL
paBHONPABHSI NHEPLIUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, TAa30BbIC 3AaKOHBI, CBA3b CPEAHEW KUHETUYECKOW JHEPIrHU TEIUIOBOTO JABUXKCHHUS
MOJIEKYJ ¢ a0COJIIOTHOM TeMIlepaTypoil, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUs
ANIEKTPUUECKOTO 3apsizia, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BbIPAKEHNUE U YCIIOBUS (TPaHULIbl, 00IaCTH) IPUMEHUMOCTH;

OOBSICHITh OCHOBHBIE MTPHHIIUIIBI JICHCTBUS MAIIWH, TPUOOPOB ¥ TEXHUYECKUX YCTPOHCTB;
pa3nuyaTh ycJIoBHs UX 0€30MaCHOr0 MCMOIb30BAHUS B TOBCEIHEBHOW KHU3HU;

BBIMOJIHATh JKCIIEPUMEHThl IO MCCIENOBaHHIO (DU3MUYECKUX SIBJICHUH M IPOLIECCOB C
UCIIOJIb30BAHMEM  TMpPSIMBIX, W KOCBEHHBIX HM3MEpEHUH, Mpu 3TOM (POpMyIUpOBaThH
npoOyieMy/3alady ¥ TUIOTE3y Y4YeOHOro OSKCHEPUMEHTa, COOUpaTh YCTAHOBKY U3
IPEUI0KEHHOT0 000PYI0BaHUS, IPOBOAMUTD OMBIT U (POPMYJIUPOBATH BHIBOBL;

OCYIIECTBJIATh NpPSAMblE U KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYMH, MPU STOM
BBIOMpATh ONTUMAJbHBINA CHOCO0 WM3MEPEHHs M HCIIOJB30BaTh M3BECTHBIE METOJbI OIICHKHU
IIOTPEIHOCTEN U3MEPEHMUIL;

25



®denepansHas paboyas nporpamma | Puzuka. 10-11 kmaccsl (6a30BbIi ypOBEHB)

UCCIIEZI0BATh 3aBUCUMOCTH MEXIY (PU3NUECKHMMHU BETMUMHAMU C UCIIOJIb30BAaHUEM IPSMBIX
U3MEPEHUM, MPH TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YyJIbTATHI MOTYyYECHHOH
3aBHUCUMOCTH (DU3MYECKUX BEIUYMH B BHJE TaOnui © TpaduKoB, JAeiaTb BBIBOABI IO
pe3yabTaTaM UCCIIEOBAHNUS;

cobmoiaTh MpaBmwia 0€30MacHOro TpyJa MpH MPOBEACHUH HUCCIEAOBAaHUN B paMKax
y4eOHOTO DJKCIEepUMEHTa, Yy4eOHO-HCCIENOBATENLCKON H TPOSKTHOW JAEATEIBHOCTH C
HCTIOJIh30BAHUEM N3MEPHUTEIHHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYAOBAHUS;

pemaTh pacueTHbIe 3aJadd C SBHO 3aJaHHOW (U3WYECKOW MOJENbI0, HCIONb3Ys
¢bu3nyecKe 3aKOHbI M MIPUHIIAITEI, HA OCHOBE aHaJIM3a YCIOBHUS 3a/la4H BHIOMPATh (PH3UIECKYIO
MOJIENb, BBIACIATh (pU3MUecKre BENMWYHHBI W (POpPMYINbI, HEOOXOAWMBIC MJISi €€ pEIICHUS,
IPOBOJIUTH PACUETHI U OLIEHUBAThH PEATBHOCTD MOyYEHHOTO 3HAYCHHSI (PU3MUECKON BETUYHUHEI;

pelaTh KaueCTBEHHbIE 3aJlauM: BBICTPAWBATh JIOTMYECKH HENPOTHBOPEUYMBYIO LIEMOUYKY
pacCy)KJIeHUM C HCIOJb30BAaHUEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEpHOCTEH M (U3NYECKUX
SIBJICHUH;

UCMOJb30BaTh MPU PELICHUH Y4YeOHbIX 3a/1ad COBpPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUU JJISi TIOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETAllMU U MpEACTaBICHUs Yy4eOHOU U
HAyYHO-TIONYJISIPHOM HH(OpPMALMHU, TOJYYEHHOW U3 PA3IUYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIy4aeMyro HH(POpMaLIHIO;

NPYUBOANTH MPUMEPHI BKIAJAA POCCHUCKHUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, O0BSICHEHHE MIPOIIECCOB OKPY’KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUSA MO (HU3MKE B TOBCEAHEBHOW >KM3HH IS
oOecrieueHust 6€30MacHOCTHU NP 00paIleHUH ¢ TPUOOpaMU U TEXHUUECKUMU YCTPOICTBAMU, AJIs
COXpaHEHUS 3/I0POBbS M COOTIOCHUS HOPM IKOJIOTUIECKOTO TIOBEJICHHSI B OKPY>KAIOIIEH Cpee;

paboTath B TpyIIIE C BHIMTOJHEHNEM PA3IMYHBIX COIIMATBLHBIX POJICH, TUTAHUPOBATH PadOTy
IpYIIbl, PalUOHAIbHO pacHpeAcsaTh O00S3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUAX, OLEHUBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB IPYIIIbl B pelIeHUE
paccMaTpuBaeMoil MpoOIeMBI.

B mpouecce uzyuenusi kypca ¢uszuku 6azoBoro ypoBHs B 11 kiacce oOydaromnuiics
Hay4HTCS:

JIEMOHCTPUPOBATh HA MPHUMEpPax Pojb U MecTo (Pu3uKu B POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJOTHU, B MPAKTUYECKOU
NESITEIBHOCTH JIFOJICH, IIEJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (PU3NYECKUX MOJEIEH: TOUYCUHBINA
ANEKTPUYECKUM 3apsl, JIyd CBETa, TOYEYHBIA HMCTOYHUK CBETA, SAECpHAs MOJENIb aToMa,

HYKJIOHHAs MOJCJIb ATOMHOTO dJpa IIPH PCUHICHUUN (bmnqecxnx 3ajJga4,
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pacmo3HaBaTh (QU3UYECKHE SBJICHUS (IIPOIECCH) U OOBSACHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH ¥ KBAHTOBOW (DM3HKH: dIEKTPUUECKAsi MPOBOANMOCTb, TETIIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE MIEMCTBHUA TOKA, B3aMMOJAEWCTBUE MArHUTOB, 3JIEKTPOMArHUTHAas
WHIYKIUS, JEHCTBHE MAarHUTHOTO IOJIS Ha TPOBOJHUK C TOKOM M JIBIKYIIMHCS 3apsj,
AIIEKTPOMArHUTHBIC KOJIEOaHNs ¥ BOJHBI, IPSIMOJIMHEHHOE paCIIPOCTPAHEHHE CBETa, OTPAKECHUE,
npejoMieHue, uHTepdepeHuus, IUGpakius W TOIIpU3alUs CBETa, AMCIEPCHsS CBETa,
dotoanekrpuueckuit 3g ekt (hoTodddeKT), cBeTOBOE AaBICHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBCHHASI U UCKYCCTBEHHAS PaHOAKTUBHOCTE;

OIMCHIBATh M3yYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKUE,
IIEKTPUYECKYIO MPOBOAMMOCTD PA3JIMUHBIX CPENl) U DJICKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTIONIb3Yysd (U3MYECKHUE BENUYHMHBI: AJIEKTPUYECKUHM 3apsjl, CHIa TOKa, JJIEKTPUUYECKOe
HaNpsOHKEHHE, JIEKTPUYECKOE COIMPOTUBICHHE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIDKYIIAS
cuiia, paboTa ToKa, MHAYKLUS MAarHUTHOTO 1OJIsI, criia Amrepa, cuia JIopeHna, H"HIyKTUBHOCTb
KaTyIIK{, YHEPTHUS JJCKTPUYCCKOTO M MATHUTHOTO TOJICH, MEepPHOA M YacToTa KOJIeOaHWH B
KoJIe0aTeTbHOM KOHTYpE, 3aps/ M CHJIa TOKa B TMPOIECCEe TAPMOHUYECKHX dJIEKTPOMAarHUTHBIX
KosieOaHuii, (POKYCHOE PACCTOSIHHME M ONTHYECKas CHJIa JIMH3bI, IPU ONUCAHUHU IPABUIILHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIONB3yeMbIX BEIHYMH, UX OOO3HAYCHWS] W CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE NAHHYIO (DU3MUECKYIO BEIMYNHY C IPYTHMHU BEIHUYNHAMM,

OINKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBICHUS W TMPOIECCHI, HCIONB3Yys (pu3mueckue
BEJIMUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4YacTOTa CBETa, SHEPrUsl U
UMIYJIbC (OTOHA, TEPUOJ MOJIypacraga, dHEPrusl CBS3M ATOMHBIX SACp, NPU OMHMCAHUHU
NPaBUJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIIOJNB3YyEeMBIX BEIUYHMH, WX OOO3HAYCHHS U
eIMHUIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMH, BEIUUCIIATh 3HaYCHHE (PU3NYECKON BETMUUHBL;

aHAJIM3UPOBATh (PU3UYECKHE MPOIECCHl U SABICHUS, UCHOIB3Yyd (U3NYECKUE 3aKOHBI U
npuHOUObL:  3ak0oH Owma, 3aKOHBI TIOCJIENOBATEIBHOIO U  MApauIeIbHOTO COEIUHEHUS
NPOBOTHUKOB, 3akoH JDkoynsa-JleHna, 3akoH JJIGKTPOMAarHUTHOM WHAYKIIUH, 3aKOH
NPSIMOJIMHEHHOTO PAaCIpOCTPAHEHHs CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHME OWHIUTEHHA a1 (oTorddekrTa, 3aKOH COXpaHEHHsS DHEPIUH, 3aKOH
COXpaHEHHUS WMITYJIbCca, 3aKOH COXPAaHEHHUS OJJIEKTPHUYECKOTO 3apsiiia, 3aKOH COXpaHEHUS
MacCOBOTO YHCJa, MOCTYNIaThl bopa, 3aKOH pagroaKTUBHOTO pacmajaa, MpH STOM pa3inyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHHUE M YCJIOBUS (TPaHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNsITh HANpaBleHHE BEKTOpPAa WHAYKIIMHM MAarHUTHOTO TIOJS MMPOBOJHHMKA C TOKOM,
cuibl AMrnepa U cuiel JIopeHua;

CTPOUTH U ONUCHIBATH N300pakeHUE, CO3aBaEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCIEAOBAHUIO (PU3UYCCKHUX SIBICHUA M TIPOIIECCOB C
UCIOJIb30BAaHUEM MPSIMBIX, 1 KOCBEHHBIX H3MEPEHU: IPH 3TOM (POpMYIHpOBaTh
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npobiieMy/3ajady M TUIOTE3y Yy4eOHOTro SKCHepuMeHTa, coOupaTh YCTaHOBKY U3
NPEUIOKEHHOTO 000PYIOBaHUS, POBOAMTH OIBIT U ()OPMYIUPOBATH BHIBOIBL;

OCYILIECTBJIATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BENUYUH, TPH ITOM
BbIOMpATh ONTUMAJbHBIA CHOCO0 M3MEPEHMsS] U HCIOJIb30BaTh H3BECTHBIE METObl OLIEHKH
MIOTPELIHOCTEN U3MEPEHU;

MCCIIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEITHMUMH C UCTIOIH30BAHUEM IIPSIMBIX U3MEPEHU:
IpYA 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3yJIbTAThI MOJYYEHHOU 3aBUCUMOCTH
GU3NYeCKNX BEIMYMH B BHJE TaOMMII W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICZIOBaHUS,

coOmonaTe mpaBmwia 0€30MacHOTO TpyJda MPH NPOBEACHWH HCCIEIOBAHUM B paMKax
y4eOHOTO O3KCICPUMEHTa, Y4eOHO-HCCICAOBATCILCKOH M TPOCKTHOW JCATEIBHOCTH C
UCTIOJIh30BAHHEM U3MEPHUTEIHHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYAOBAHUS;

pemaTh pacueTHbIe 3aJadd C SBHO 3aJlaHHOM (PHU3MUYECKO MOMENbI0, HCHOIB3YS
¢du3nyeckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 337a4u BIOUpPATh GU3NUIECKYIO
MOJIENIb, BBIACTATh (PU3MUECKHe BEIUYMHBI U (HOPMYIIBI, HEOOXOMUMBIC IJIS €€ peIleHus,
IPOBOJIUTH PACUETHI U OLIEHUBATH PEATBHOCTD MOTyYEHHOTO 3HAYCHHSI (PU3NIECKON BETMYUHBL;

pelaTh KauyeCTBEHHbIE 3aJlauM: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO IIETIOUKY
paccyXKIeHUH C HCMOIb30BAaHUEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH W (PH3UYECKHX
SIBJICHUI;

UCTOJNb30BaTh MPH pPEUICHHMH Y4YeOHbIX 3aJad COBpPEMEHHble WH(POPMAIMOHHBIE
TEXHOJIOTUU JJIs1 TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMA U TPEACTABICHHS Y4eOHOU U
HAYYHO-TIONMYJSIPHON HMH(OpMAaNnyM, MONYYeHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIy4aeMyr0 HH(POpMaIIHIO;

OOBSICHITh IPUHIIUIIBI ACUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKHUX YCTPOUCTB, pa3inyaTh
yCIIOBHSI UX 0€30IaCHOTO MCIIOIb30BAaHMUS B IOBCETHEBHON KHU3HH;

MPUBOANTH MPUMEPHI BKJIaJa POCCHMCKUX U 3apYOEKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B O0BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONB30BATh TEOPETUYECKHE 3HAaHWUSA TO (HU3UKE B TOBCEIHEBHOW IKM3HH IS
oOecrieueHus 6e30MacHOCTH MTPH 0OpAIICHNH C TPUOOPaAMH B TEXHHYECKUMHU yCTPOHCTBAMH, JIJIS
COXpaHEHUS 3/I0POBbS U COOIOIEHUSI HOPM 3KOJIOTHYECKOT0 MIOBEJCHHS B OKpPYXKAIOIIeH Cpejie;

paboTath B TpyIIIE C BHIOTHECHUEM PA3JIMYHBIX COIMATIBHBIX POJICH, TUTAHUPOBATH Pa0OTy
TPYIIbI, pPAalMOHATBHO pACHpEeAessATh OOS3aHHOCTH U IUIAHUPOBATH JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, OLEHUBATh BKJIAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHUE
paccMaTpruBaeMoi mpoOJIeMBl.
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10 KJIACC
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No o/mt

HaumenoBanue paznenon
U TeM y4eOHOro npeaMera

KomunuectBo
4acoB

[TporpamMMHOE coniepkaHue

OCHOBHBIE BUJIBI IE€ATEIHHOCTHA
o0ydJaromuxcs

Paznen 1. @Pu3uka 1 MeTOAbI HAYYHOI 0 IO3HAHMS
1.1 |®Pusuka U METObI 2 3ydeHue Hay4qHbIX (SMIIMPUYECKUX U
Hay4YHOI'O IIO3HAHHUS TEOPETUUYECKUX) METOJI0B TO3HAHMS
OKpPYKarollero Mupa.

du3uka - Hayka o npupone. Hayunsie OGcyx/eHne rpaHuLl IPUMEHIMOCTH
METOABI ITO3HAHUS OKPYIKAIOIIETO MUPA. (HU3HYICCKHX 3aKOHOB ¥ TCOPHIA.
POJIb SKCIIGPUMEHTA ¥ TEOPHH B Pabota B rpymnme no noJAroToBKe KOPOTKUX
IpoLecce O3HAHMS TIPUPOJIbL. COOOIIIEHUIA O pOJIU U MECTE (PU3UKHU B HAYKE
IKCIIEPUMEHT B (pH3HKE. U B IPAKTUYECKOM JE€ATEIbHOCTH JIOIEH.
MonenupoBanue pU3NUECKUX SIBJICHUN U JleMOHCTpAIUst aHAJIOTOBBIX U IIU(PPOBBIX
npoteccos. HaydHbIe THIIOTE3bL. U3MEPHUTEIBHBIX TPHOOPOB, KOMIBIOTEPHBIX
Du3nUecKHe 3aKOHBI 1 Teopun. [ paruip AaTINKOB. OCBOCHHE OCHOBHBIX IPHEMOB
PUMEHIMOCTH (H3HUYECKHX 3aKOHOB.  |PA0OTHI ¢ U(POBOI 1abopaTopueit o
[ [pyUHIUIT COOTBETCTBUS. ¢usmke
Posib u MecTo pusuku B popmMupoBaHun
COBPEMEHHOM Hay4HOU KapTUHBI MHUpPA, B
[IPAKTUYECKON 1E€ATEIbHOCTH JIOACH

Wroro mo pazueny 2

! TIpu paspaboTke paboueii IPOrpaMMbl B TEMATHIECKOM ITAHMPOBAHMH JOJKHEI OBITh yYTEHBI BO3MOXKHOCTH HUCIOJIB30BAHUS DIIEKTPOHHBIX (IU(PPOBBIX)
00pa30BaTeIbHBIX PECYPCOB, SIBIISIONINXCS Y4EOHO-METOINYCCKIMH MaTepUaiaMu, COJCPKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa3oBaHUU.
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Pasznen 2. MexaHuka

2.1

Kunemaruka

MexaHn4yecKkoe IBUKEHUE.
OTHOCHTEIHLHOCTh MEXaHUIECKOTO
nBrokenusa. CucreMa oTcyera.
Tpaexropus.

[Tepemernienne, CKOpOCTh (CpeIHsIsS
CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MAaTepUAIbHON TOUKHU, UX
MPOCKIIMU HAa OCHU CUCTEMbI KOOPAUHAT.
ClrioxeHne nepeMeIeHu U CII0KEHNUE
CKOPOCTEU.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBH)KEHUE.

[" padmku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
MepeMeIleHUs] MaTePUAIbHONW TOUYKU OT
BpPEMEHU.

CB0OOIHOE MasieHHe. Y CKOpEHHE
CBOOOJTHOTO TaJICHUS.

KpuBonuHeiiHoe 1BUKEHHE.
JIBr)KEHHE MaTEpUAIBHON TOYKH I10
OKPY>KHOCTH C TTIOCTOSTHHOM 0 MOJTYJTIO
CKOpPOCTBIO. YTJI0Basi CKOPOCTb,
NMHEHast ckopocTk. [lepuoa u yactora
oOparenus. LleHTpocTpemMuTenpHOe

yckopeHue. TexHudeckue ycTpoicTa

[IpoBeneHre FKCIIEPUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO JIBUJKEHHUS C LENbI0
orpeziesieHrss MTHOBEHHON CKOPOCTH;
MCCIIeI0BAaHNE COOTHOLIEHUSI MEXK Y MYTAMH,
MPONICHHBIMH TEJIOM 32 MOCJIeI0BAaTEIbHBIC
paBHBIE POMEKYTKH BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBUXKEHUU C HAYaJIbHOU
CKOPOCTBIO, PABHOW HYJIIO; U3yUEHUE
TIBUKEHUS IIIAPUKA B BSI3KOW YKHJIKOCTH;
M3ydeHHUE IBIKEHUS Teja, OpOIeHHOT 0
ropu30HTaNIbHO. OOBSICHEHHE OCHOBHBIX
MIPUHITUTIOB JIEHCTBUS TEXHUUECKUX
YCTPOMCTB, TAKUX KakK: CIIUJOMETP, LIETTHbIE
1 PEeMCHHBIE TIepeIauyl IBYKCHUS, U
YCJIOBUI UX 0€3011aCHOr0 MCIOIb30BaHUS B
MOBCEIHEBHOM KU3HU.

Pemenue pacyeTHbIX 3a/a4 ¢ IBHO 3aJJaHHOU
(bu3rYecKol MOJIETBIO C UCIIOJIb30BAHUEM
OCHOBHBIX (DOPMYJT KHHEMATUKH.
[locTpoenue u ananu3 rpadukos
3aBUCUMOCTEN KUHEMATUYECKUX BEJIMYUH OT

BPEMCHU I PaBHOMCPHOI'O
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1 IPAKTUYECKOE TPUMEHEHUE:
CHUAOMETP, ABUKEHUE CHAPSIOB,
LIEITHbIE U PEMEHHBIE NIEPEIaYn

1 paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
TIBYOKCHUS.

PacriozHaBaHue pU3NYECKUX SIBJICHU B
YIeOHBIX OMBITaX U OKPYKAIOIIEH KU3HU:
PaBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUYKEHUE, CBOOOTHOE
MaJIeHre Tell, IBUKCHHE 10 OKPYKHOCTH.
Omnucanre MEXaHUIECKOTO IBHKEHUS C
MCIIOJIb30BaHUEM (DU3MUECKUX BETUUHH:
KOOp/MHATA, TyTh, IEPEMEIICHNE, CKOPOCTH,
yckopenue. Pabora B rpynmnax npu
[IAaHWPOBAHUU, IPOBECHUH U
MHTEpPIPETALH PE3YJIbTATOB OINBITOB U
aHaJIn3€e JONOJHUTEIbHBIX HCTOYHHKOB
H(pOpMAIIH 10 TEME

2.2

JlnHaMuka

[IpuHUMn OTHOCUTENbHOCTH [ anmues.
[TepBriit 3akoH HproToHA.

WNuepruanbHble cUcTeEMBbI oTcueTa. Macca
rena. Cuia. [IpuHuun cyneprno3uuun
cui1. Bropoi 3akon HeroToHa aist
MaTepuagbHON TOUKH. Tpernii 3aK0H
HproTOHA 1711 MaTEpUATIBHBIX TOYEK.
3aKOH BCEMUPHOro TiroreHus. Cumna
TsoxecTH. [lepBas kocMuueckast
CKOPOCTb.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIHMX TEJI.
l3ydeHune 3aBUCUMOCTH CHJIIBI YIIPYTOCTH OT
neopMalnn; CpaBHEHUE CHIT TPSHHSI TIOKOS,
KaueHUsS U CKOJIbKECHHS.

OOBsICHEHHE HEBECOMOCTH.

[TpoBeaeHMe SKCIIEPUMEHTA: UCCIIEJOBAHKE
3aBHCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHNX
B IIPY>KUHE U PE3UHOBOM 00pasIie,
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Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunst Tpenus (mokos,
CKOJIbJKEHHUS, KaueHus).

Cuna tpenus. Cyxoe TpeHue.

Cuiia TpeHUs CKOJIBXKEHUS U CUJIa TPEHUS
nokosi. Koadpurment tpenus. Cuia
COMPOTHUBIICHUSI TIPU JIBXKCHUU TeJia B
YKUJIKOCTHU WJIU Tas3e.

[locTynaTenbHOE U BpalllaTeIbHOE
NBIDKEHHE aOCOIOTHO TBEPAOTO Tea.
MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaieHus. [lieuo cuiel. Ycnosus
[paBHOBECHS TBEPOTO TEJIa.
TexHudyeckne ycTponucTa u
MPAaKTUYECKOE IPUMEHEHUE:
MOJAIINUITHUKH, TBUKEHUE NCKYCCTBEHHBIX
CITyTHUKOB

OT uXx Jedopmalnu; U3y4yeHue ABMKCHHUS
Opycka Mo HaKJIOHHOM TIJIOCKOCTH;
MCCIIEIOBAHUE YCIIOBUM PaBHOBECUS
TBEPJIOTO TEJa, UMEIOIIEr0 OCh BPAILLICHHUS.
OO0BsicHeHHE 0COOEHHOCTEM
PaBHOMEPHOT'O M PaBHOYCKOPEHHOT'O
MPSIMOJTUHENHOTO JIBUXKEHHUS, CBOOOHOTO
[1aJICHUS TeJl, ABUKEHUS 110 OKPYKHOCTH HA
OCHOBE 3aKOHOB HbIO0TOHA, 3aKOHa
BCEMHUPHOTO TATOTeHUsI. OOBsICHEHUE
OCHOBHBIX ITPUHIIUIIOB JICUCTBUS
[MOJIIUITHUKOB U UX IPAKTHYECKOTO
[IPUMEHEHHS.

OObsicHeHNE IBUKEHUS UCKYCCTBEHHBIX
CITYTHHKOB.

Pemenue pacueTHbIX 3a7a4 ¢ SBHO 3aJIaHHOMN
(bu3HYecKOl MOJIETIBIO C UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJT JUHAMUKH.
Pacno3naBanue (GpuU3NYECKUX SBICHUNA B
y4EOHBIX OIBITaX U OKPYXKAIOLIEH )KU3HU:
WHEpLs, B3aUMOJECHCTBUE Tell. AHAIU3
(hU3UYECKUX MTPOLIECCOB U SIBJICHUM C
MCIOJIb30BAHUEM 3aKOHOB U ITPUHLIUIIOB:
3aK0H BceMupHoro taroteHus, I, [T u 111
3aKkoHbI HbI0TOHA,
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MPUHOWII CYIICPIIO3UITUU CUJI, TPUHIIAIT
PaBHOIIPABHOCTHN MHCPUOUAJIBHBIX CUCTCM
OTCUCTa

2.3

3aKOHBI COXpaHEHUS B
MEXaHUKE

NMnynsc MaTepuaabHOM TOUKH (Tena),
CHUCTEMbI MaT€pPUATIBLHBIX TOYECK.
NMnynbc cuiibl U U3MEHEHHE UMITYJIbCA
Tena. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeaxtuBHOE nBMKeHUE. PaboTa CUIIEL.
MomHocTh cuibl. Kunertnueckas
SHEprus MaTepualbHOU TOuKU. Teopema
00 M3MEHEHNH KHHETUYECKOU SHEPTUH.
[ToreHnmanbHas SHEPruUs.
[loTeHuManbHas SHEPrus yupyro
neOopMUPOBAHHON MIPYKUHBI.
[loTenunanpHas sHeprus Tejaa BOIU3U
rnoBepxHoctu 3emiu. [loTeHunanbubIe U
HEeMOTeHIHaIbHbIE CHIIbI. CBs3b pabOThI
HETOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXAHUYECKON
SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

HpOBCHeHI/Ie 9KCIICPUMCHTA: NU3YUCHHUC

a0COIIIOTHO HEYNPYTOro yapa ¢ TOMOIIBIO

JBYX OJJMHAKOBBIX HUTAHBIX MasITHHUKOB,
HCCICA0OBAaHUC CBA3U pa6OTBI CHJIBI C

W3MEHECHHEM MEXaHUYECKOU OHCPI'UHU TCJIa HA

[IPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Or1tenka aOCOJFOTHBIX U OTHOCUTEIBHBIX
[TOTPEIIHOCTEH H3MEPEHUIN (PU3NUSCKUX
BEJIMYMH.

Pemenue pacueTHbIX 3a7a4 C IBHO 3aJaHHOU

(bu3rUecKoi MOJIETIBIO C UCTIOB30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJ TMHAMUKH U

3aKOHOB COXPAaHCHHA.

Pemienre kaueCTBEHHBIX 3a/1a4 C OIIOPOM Ha

HN3Y4YCHHBIC B pa3aciic «MexaHukay 3aKOHBI,

3aKOHOMCPHOCTU U (1)H31/IT-IGCKI/I€ SABJICHUS.

Onucanne MEXaHUIECKOro JABHXKXCHHUA C
HCIIOJIb30BAHHUCM (1)I/I3I/ILICCKI/IX BCJINYHNH:
HNMITYJIBC TCJId, KHHECTUYCCKAA SOHCPIusd,
MOTCHIHWAJIbHASA SHCPIUsd,
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TexHudyeckne ycTporucTa u
[IPAKTUYECKOE IIPUMEHEHUE: BOJOMET,
KOIIEP, IPYKUHHBIN [TUCTOJIET, IBUKCHHE
paker

MexaHu4eckasi paboTa, MexaHn4yecKas
MOIITHOCTb.

AHanu3 (pU3NUEeCKHUX MPOLECCOB U SBICHHM C
MCII0JIb30BAHMEM 3aKOHA COXPAaHEHHUS
MEXaHUYECKOW DHEPrUuH, 3aKOHA COXPAHEHUS
umnyabca. OObSICHEHNE OCHOBHBIX
[IPUHLIUIIOB JEHCTBUS U IPAKTUYECKOTO
MPUMEHEHHUS] TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: BOJIOMET, KOIIEep, NPY>KUHHBIN TUCTOJIET.
OOBsicHEeHUE TBUKEHHS PAKET C OMOPOil Ha
M3Yy4EHHBbIE (PU3MUYECKUE BEJIMYMHBI U 3aKOHBI
MEXaHUKU.

Vcriosb30BaHue MpU MOATOTOBKE
COOOLIEHUH O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH AJIs IOMCKA, CTPYKTYpUPOBaHUS,
WHTEPIPETALUU U NIPEACTABICHHUS
WH(pOpMalMK, KPUTUYECKUI aHATIN3
noygaemoit nadopmanuu [IpoBenenue
KOCBEHHBIX U3MEPEHUN, UCCIICA0BAaHUN
3aBUCUMOCTEN (PM3NYECKUX BEIUYUH,
[TPOBEPKA MTPEAJIOKEHHBIX TUIIOTES

Urtoro no pazaeny

18
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Pa3znes 3. MoJiekysipHasi Gu3uKa 1 TePMOAMHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKON TeOpHH

9

(OCHOBHBIE TTOJI0KEHUST MOJIEKYJISIPHO-
KUHETUYECKONU TEOPUU U UX OMBITHOE
o0ocHOBaHME. BpoyHOBCKOE ABUKEHHE.
Jlubdysus. Xapakrep IBIKCHUS U
B3aUMOJICHCTBUS YaCTHUI[ BEIECTBA.
Mopenu CTpoeHus ra30B, KUIKOCTEN U
TBEP/ABIX TEJ U 0ObSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJIEIICH.
Macca u pazmepsl Mosiekyil. Kommnyectso
BellecTBa. [locrosiHHass ABoraapo.
TennoBoe paBHOBecue. Temneparypa u
ee usmepenue. [llkana remneparyp
Llenbcus. Moaenb uaeaabHOTO rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU UICATHHOTO Tra3a.
AOcComoTHas TeMIiepaTypa Kak Mepa
CpeaHEel KHUHETUYECKOU SHEPT U
TEIJIOBOTO JABMIKEHUSI YaCTHI] rasa.
[[Ixana Temneparyp KenbBuna. I'azoBbie
3aKOHBI. Y paBHeHHEe MeHieneeBa-
Kunaneiipona. 3akon JlanbToHa.
M3omnporecchl

[IpoBenieHre HKCIIEpUMEHTA: OIIpeIeTICHUE
Macchl BO3/1yXa B KJIACCHOM KOMHATe Ha
OCHOBE M3MepeHn 00beMa KOMHATHI,
TTaBJICHUS M TeMIIepaTyphl BO3/lyXa B HEI;
MCClIeI0BaHUE 3aBUCUMOCTH MEXY
[apamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Ornenka aOCOIIOTHBIX U OTHOCUTENIbHBIX
[OTrPEIIHOCTEN N3MEPEHUIN PU3NUECKUX
BEITUYHH.

OObsicHEeHIEe OCHOBHBIX MPUHIIUIIOB
neiicTBUN TepMOMETpa U GapomeTpa 1
YCIIOBHM WX O€30MMaCHOr0 MCIIOJIb30BaHUs B
MMOBCEHEBHOM KU3HU.

PacriozHaBanune pU3NYECKUX SIBICHU B
Y4€OHBIX OMbITAX U OKPYXKAIOLIEH )KU3HU:
b dy3usi, OpOyHOBCKOE ABUKECHHE.
OrnurcaHue TeIIOBbIX SBJICHUN C
MCII0JIb30BAHUEM (PU3NYECKUX BEJIIUYUH:
TaBJIEHUE Ta3a, TEMIIEpaTypa, CPEaHsI
KHHETUYECKasi SHEPTUs Xa0TUYECKOTO
NIBUKEHUS] MOJIEKYII, CPETHEKBAApaTUIHAs
CKOpPOCTb
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B MJICAJTbHOM ra3e C MOCTOSSHHBIM
KOJINYECTBOM BEIIECTBA.

['padhuueckoe npencraBaeHue
M30IPOLECCOB: U30TEPMA, H30X0Pa,
n3o0apa.

TeXHuYeCcKne yCTpoucCTBa 1
[MPaKTUYECKOE TPUMEHEHUE: TEPMOMETD,
O6apometp

MOJIEKYIL.

AHann3 (U3NYEeCKUX MPOIIECCOB U SIBJICHHM C
ncnoib3oBanueM MKT, razoBbix 3aK0HOB,
CBSI3U CPEIHEW KHHETUYECKOU IHEPTUU
TEMJIOBOr0 JBH>KEHUSI MOJIEKYII C
a0COJIIOTHOM TeMIepaTypoOl.

PelieHne pacueTHbIX 3a7a4 C SIBHO 3aJJaHHOMN
(hU3UYECKON MOJICNIBbIO C UCTIOJIB30BAHUEM
OCHOBHBIX TToJ10)keHMI MKT, 3aKk0HOB 1
hopMysT MOJIEKYISIPHOU (PUHKH.

Pabota B rpymnmnax npu miaHupOBaHUH,
MIPOBEACHUN U UHTEPIPETAIIUU PE3YIHTATOB
OMBITOB U aHAJIU3€ JIONOJIHUTEIbHBIX
MCTOYHUKOB UH(POPMAIINH 110 TEME

3.2

OCHOBBI TCPMOIUHAMUKHU

10

TepMoarHamMuyeckasi CUCTEMA.
BHyTpeHHs1s Heprus
TEPMOJMHAMUYECKON CUCTEMBI U
criocoObl ee n3MeHeHus. Konnuectro
TEIJIOTHl U paboTa. BHyTpeHHsIs sHEprus
OJJHOATOMHOT'O UJICATHHOTO ra3a. Buasl
TEIUIONEPEIAUN: TEMIIONPOBOAHOCTD,
KOHBEKLIMS, U3JTydeHuUE. Y IeJIbHas
TEIJIOEMKOCTh BEIIECTBA.

[IpoBeneHue SKCIIEpUMEHTA: U3MEPEHUE
YAEIbHOM TEIIOEMKOCTH BelecTBa. O1eHka
A0COJIFOTHBIX U OTHOCUTENIHHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3NUECKUX
BEJIMYHH.

M3ydyenue mojenei napoBoi TypOUHBI,
NIBUTATENIS] BHYTPEHHETO CrOpaHUsl,
PEaKTUBHOTO JIBUTATEJ.

OOBsICHEHHE MPUHIIUIIOB ICUCTBUS U
YCJIOBHI 6€30MacHOT0 UCIIOJIb30BAHUS

36




®denepanbHas padbovas nmporpamma | @usuka. 10-11 kinaccer (0a30BbIi ypOBEHb)

KonnyecTBo TeninoTsl npu
terutonepenaye. [lonsarue 06
annabaTHOM npouecce. [lepBbiii 3aK0H
TEPMOANHAMHKU.

[IpumeHeHne nepBoro 3aKoHa
TEPMOJMHAMUKH K U30MPOLECCaM.
['paduueckast unTepnperanus padboThI
rasa.

BTopoii 3aKOH TepMOAVMHAMUKHU.
HeoOpaTumocTh mpoiieccoB B MPUPOJIE.
TeruioBbie MamnHbl. [IpuHIUIIBL
NENCTBUS TETUIOBBIX MAIIIMH.
[IpeoOpa3oBaHMs SHEPIUH B TEIUIOBBIX
MalInHax.

KoaddurreHnt monesnoro aericTBus
TEIJIOBOM MaIlIMHBI.

[{ukn KapHo u ero koagdunment
[IOJIE3HOTO ACHCTBHUS.

JKOJIOrHYeCKUe MpoOIEMBI
TEIUIOHEPTETUKU.

TexHudeckne ycTporcTa u
[IPAKTUYECKOE IPUMEHEHNE: IBUTATEIb
BHYTPEHHET'0 CrOpaHusi, ObITOBOM
XOJOUIbHUK, KOHAUIIMOHED

B IIOBCEHECBHOM KM3HU JBUTATES
BHYTPEHHET'0 CrOpaHHs, OBITOBOTO
XOJIOJUIIbHUKA, KOHAUIIMOHEpa. OnucaHue
CBOMCTB T€JI U TCIUIOBBIX SIBIICHUH C
MCIIOJIb30BaHHEM (PU3NYECKUX BEIIUYUH:
NaBJICHUE ra3a, TeMIIepaTypa, KOJIU4eCTBO
TeTUIOTHI, BHYTPEHHSSI SHEPrus, pabora rasa.
Pemenue pacueTHbIX 3a7a4 C IBHO 33JaHHOU
(hU3UIECKON MOJICIIBIO C UCITOIHb30BAHHEM
OCHOBHBIX 3aKOHOB U (hOPMYJ
MOJICKYJISIPHOM (DU3UKU U TEPMOJIUHAMUKH.
PenieHne kaueCTBEHHBIX 3a71a4 C OIOPOM HA
M3y4deHHBIE B pazzaene «MoekynspHas
(u3HKa U TEPMOJIUHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUYECKUE SABIICHHUS.
Pabota B rpynmnax npu aHanmuse
NOTOTHUTEIBHBIX UICTOYHUKOB HH(GOpMAIUU
110 TEME
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3.3

ArperatHbie COCTOSHUS
BemiecTBa. Pa3oBrle
[epexobl

[TapooOpa3zoBaHue U KOHACHCAIIUS.
VcniapeHue v KUIneHue.

AOCOIOTHASL U OTHOCUTEIIbHAS
BJIAKHOCTB BO3Ayxa. HaceileHHbIl map.
Y nenbHas TersoTa napooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHHUSI OT
naBiieHus. TBepaoe Telo.
Kpucrannmmyeckue u amop@HbIe Tena.
AHU30TPONHUS CBOMCTB KPUCTAJIIOB.
DKunkue xpucramisl. COBpeMEHHBIE
Marepuaisl. [1aBnenue u
KpUCTAJUTU3ALMs. Y AelIbHas TeIoTa
nnasneHus. Cyonumanus. Y paBHEHHE
TEIJIOBOro Oaanca. TexHuueckue
YCTPOMCTBA U IPAKTUYECKOE
[IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU MO YYCHUS
COBPEMEHHBIX MaTepHUAJIOB, B TOM YHUCIIE
HAaHOMAaTEpPHUaJIOB, U HAHOTEXHOJIOIMHU

[IpoBenieHrE PKCIIEpUMEHTA: U3MEPEHHE
OTHOCHUTEJIbHOM BJIAKHOCTH BO3/yXa.
OreHka aOCOIOTHBIX U OTHOCUTENBHBIX
[OTrPEIIHOCTEN U3MEPEHUM (PU3NYECKUX
BEJINYMH.

l13y4eHre CBOWCTB HACBIIIEHHBIX 11apOB,
CIIOCOOOB M3MEPEHUS BIIAXKHOCTH.
HabmoeHre KumneHus: npy NOHUKEHHOM
NIaBJICHUM, HarpeBaHMs U IJIABICHUS
KpuCTallInyeckoro Bemiectsa. O0bsicHEeHUE
[IPUHLINAIIOB IEHCTBUS U YCIOBUU
0€3011acCHOr0 UCIIOIb30BAHMSI B
MMOBCEAHEBHOM JKU3HU TUTPOMETPA,
MICUXPOMETPA, KaJOPUMETPA.

3y4yeHune TEXHOJIOT Ui OJIyYEHHUS
COBPEMEHHBIX MaTE€pUAJIOB, B TOM YHUCJIE
HaHOMAaTEpHUaJOB.

Pemenue pacueTHbIX 3a7a4 ¢ SBHO 3aJIaHHOMN
(u3nyecKol MOJEIBIO ¢ UCTIOIb30BAHUEM
YpaBHEHHUsI TETJIOBOTO OajaHca.

PelreHne kayeCTBEHHBIX 3a/1a4 C OIIOPOU Ha
M3Y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nUecKue sIBICHUS 110 TEME.
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PacrniozHaBaHue (GU3NUECKUX SBJICHUH B
Y4EOHBIX OMBITAX U OKPYXKAroIIen KU3HU:
negopmanys TBEpAbIX TEJl, HarpeBaHUe U
OXJIQXKICHUE TeJl, U3MEHEHUE arperaTHbIX
COCTOSTHUH BEIECTBA U OOBACHEHUE UX Ha
OCHOBE 3aKOHOB U (POPMYJT MOJIEKYIISIPHOM
(u3NKH.

Vcnionp3oBaHue WH(OPMAITMOHHBIX
TEXHOJIOTUH JJIs IOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETALUN U IPEICTABICHUS
WH(GOPMAIINH MTPH MOJTOTOBKE COOOIICHHIA O
[IPUMEHEHUH 3aKOHOB MOJIEKYJIIPHOU
(U3UKK U TEPMOJIMHAMUKY B TEXHUKE U
TEXHOJIOTUSX

Wroro no pasaeny 24
Pa3znes 4. Dy1eKTPOAUHAMMKA
4.1 [DnmexTpocTaTHKa 10

DneKTpu3anus Tei. IIeKTPUIECKUI
3apsA. J(Ba BUaa 3JIEKTPUUYECKUX
3apsioB. [I[pOBOAHUKH, TUAIEKTPUKH U
MOJTYTIPOBOTHUKHU. 3aKOH COXPaHEHHUS
PIEKTPUYECKOTO 3aps/ia.
B3aumopelictBue 3aps0B. 3aKOH
Kynona. Toueunslii 35eKTprudeCcKui

3apsiz. DIEKTPUIECKOE TOJIe.

[IpoBeeHnEe SKCIEPUMEHTA: U3MEPEHUE
PIEKTPOEMKOCTH KOHJEHCATOPA.
OreHka aOCOIFOTHBIX U OTHOCUTENIBHBIX
MOTPEUTHOCTEN U3MEPEHHH (PU3UIECKUX
BEJIMYHH.

M3ydyeHne NpUHIUIIOB 1EUCTBUS
AIIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJEHCATOPA.

M3ydeHne NpUHIUIIOB 1EUCTBUS
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Hanps>keHHOCTD 3JIEKTPUYECKOTO MOJIS.
[IpyHUINN CyNEepHO3ULIUN SIEKTPUYECKUX
MoJjen. JINHUKM HanpsiKEHHOCTH
PIEKTPUYECKOTO MOJIA.

PaboTa cui 3eKTpOCTaTUIECKOTO MO,
[Torenmnmain. Pa3gocTh NOTEHINAIIOB.
[IpoBOTHUKY U TUAIEKTPUKH B
PIIEKTPOCTATUYECKOM TIOJIE.
JlusnexTpuiecKkas IpOHUIAEMOCTb.
DieKkTpoeMKocTh. KoHaeHcarop.
DIIEKTPOEMKOCTh MJIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsSKEHHOTO
KOHJeHcaTopa. TexHuueckue ycTpoicTBa
Y IPaKTUYECKOE MPUMEHEHUE:
PJIEKTPOCKOIL, JJIEKTPOMETP,
AIEKTPOCTATUYECKAs 3aUTa,
3a3eMJICHHE 3JIEKTPONpHUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anmnapar,
CTPYMHBIN ITPUHTED

1 yCJIOBUI 0€30I1aCHOrO MPUMEHEHHUS B
[IPAKTUYECKOM KU3HU, KOITMPOBAIIBHOTO
arapara, CTpyHHOIO IIPUHTEPA.
PaccmoTrpenne pu3nYecKux 0 CHOBaHUN
PIIEKTPOCTATUYECKON 3aIUThI U 3a3E€MIICHHUS
AIIEKTPONPHUOOPOB.

PemreHne pacueTHbIX 3a7a4 C IBHO 3aJJaHHON
(u3nyecKol MOJEIBIO ¢ UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYIT
DIIEKTPOCTATUKH.

PelieHne KkayeCTBEHHBIX 3a/1a4 C OIIOPOU Ha
M3Y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3rYecKue SIBICHUS 3JIEKTPOCTATUKH.
PacriozHaBanune pU3NYECKUX SIBJICHUI B
Y4EOHBIX OMBITAX U OKPYXKArOIIeH KU3HU:
DIIEKTPU3ALMS TEJ, B3AaUMOJCHCTBHE 3apsI0B
1 00BSICHEHHE X HAa OCHOBE 3aKOHOB U
(opMyII 3JEKTPOCTATUKH.

OnucaHue U3y4eHHBIX CBOMCTB BELIECTBA U
DIIEKTPUYECKUX SBJIICHUM C HCIIOJIb30BaHUEM
(u3NYECKUX BEIMYUH: SJICKTPUUECKHI
3apsijl, HAPSKEHHOCTD 3JIEKTPUUECKOTrO
10JIs,
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MMOTEHIIMAJI, PA3HOCTh OTEHIIUAJIOB,
AIIEKTPOEMKOCTD.

Ananu3 GU3NUEeCKUX MPOLECCOB U SIBJICHUM ¢
MCII0JIb30BAHUEM (PU3NYECKUX 3aKOHOB:
3aKOHA COXpPAHEHUs IEKTPUUYECKOro 3apsa,
3akoHa Kysona.

Pabota B rpynnax npu aHajauze
TOMOTHUTENBHBIX HCTOYHUKOB HHPOPMALIUU
U TIOATOTOBKE COOOIEHUI O MPOSIBICHUN
3aKOHOB AJIEKTPOCTATUKU B OKPYXKarouei
PKU3HU U IPUMEHEHUHU UX B TEXHUKE

4.2

[TocTosiHHBIM
PJIEKTPUYECKUHM TOK. TOKM
B pa3IMYHbIX Cpeaax

12

DIIEKTPUUECKUIN TOK. Y CIIOBHS
CYILIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
Wcrounuku Toka. Cuna Toka.
[locTOSIHHBIN TOK.

Hanpsoxenue.

3akon OMa Jj1s yyacTka Ienu.
DIIEKTPUUECKOE COIIPOTUBJIEHUE.

Y 1enpHOE CONPOTUBIIEHUE BEILIECTBA.
[TocnemoBarenbHOE, TAapaIENbHOE,

CMCIIaHHOC COCAMHCHHNC ITPOBOIHHUKOB.

Pa0ota siekTprueckoro Toka. 3akoH
JIxoynsa-Jlenna. MomHocTh
AIIEKTPUYECKOIO TOKA.

[IpoBeeHNe PKCTIEPUMEHTA: U3YICHUE
CMEIIAHHOTO COCAMHEHUS PE3UCTOPOB;
n3mepenue JJ]C uCToOuHMKA TOKA U €ro
BHYTPEHHET'O COIPOTHUBJICHUS; HAOI0ICHHE
AIIEKTPOJIN3A.

OneHka a0COMIOTHBIX U OTHOCHTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3NUECKUX
BCIIUYMH.

OO0BsiCHeHNE PUHIIUIIOB ACUCTBUS U
YCJIOBUI O€30MacHOT0 TPUMEHEHUS
amMIiepMeTpa, BOJIbTMETPa, peocTaTa,
MCTOYHUKOB TOKA, 3JICKTPOHATPEeBaTEIbHBIX
1 3JIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DNEKTPOJABUKYILASl CUJIA U BHYTPEHHEE
COIPOTHUBIIEHUE UCTOYHUKA TOKA. 3aKOH
Oma 117151 TIOJTHOM (3aMKHYTOM )
pnexkTpudyeckon nenu. Koporkoe
3aMbIKaHHE.

DJIEKTPOHHAs IPOBOJUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTh CONPOTUBJICHUS
METaJJIOB OT TEMIEPATYPBI.
CBepXNnpOBOAUMOCTb. DIEKTPUIECKUI
TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX
nydkoB. [TonynpoBognuku. CodcTBeHHas
Y IPUMECHAsI IPOBOJIUMOCTb
MOJIyIIPOBOAHUKOB. CBOMCTBA P-II-
repexoa.

[TomyrpoBOAHUKOBBIE PUOOPHI.
DIEKTPUYECKUI TOK B paCTBOPAaX U
pacruiaBax JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS TUCCOLUALMS.
DIIEKTPOJIHU3.

DIEKTPUYECKUI TOK B rasax.
CaMOCTOSITENTbHBIN 1
HECAMOCTOATEIbHBIN paspsa. MonHus.
[Tma3ma.

TexHuueckne ycTporcTBa

TEpMOMETpPA CONPOTUBIICHHUSI, BAKYYMHOT'O
oA, TEPMUCTOPOB U (POTOPE3UCTOPOB,
[10JIyIIPOBOJHUKOBBIX JINO/I0B, FAJIbBAHUKHU.
PelieHne pacueTHbIX 3a7a4 C IBHO 3aJJaHHON
(bu3nYeCcKON MOJENBIO C UCTIOIB30BAaHHEM
OCHOBHBIX 3aKOHOB ¥ (DOPMYJI TEMBI
«IIOCTOSIHHBIN PIEKTPUUECKUI TOK.
Pacno3naBanue (pU3NYECKUX SBICHUN B
Y4EOHBIX OMBITAX U OKPYXKAIOIIeH KU3HU:
QJIEKTPUYECKAst IPOBOJUMOCTD, TEIIOBOE,
CBETOBOE, XUMUYECKOE, MATHUTHOE IEUCTBUS
TOKA.

AHanU3 3JIEKTPUYECKUX SIBICHUN U
[IPOLECCOB B LCIAX MOCTOSHHOIO TOKA C
VCII0JIb30BAHMEM 3aKOHOB: 3aK0H OMma,
3aKOHOMEPHOCTH MOCIIEA0BATEIBHOIO U
[MapajuIeIbHOIO COEAUHEHNS IPOBOHUKOB,
3aKoH Jlxoyia-JIeHna.

OnucaHue N3y4EeHHBIX CBOMCTB BELIECTB U
DIIEKTPUYECKUX SIBJICHUH C HCIIOJIb30BAaHUEM
(bU3MYECKUX BETUYMH: AIEKTPUUECKUIA
3apsl, CUjla TOKA, JIEKTPUUECKOE
HaIPSHDKEHME, JIEKTPUYECKOe
CONPOTHUBIICHHUE,
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pa3zHocTh noteHuuanos, JJ1C, paboTa Toka,
MOIITHOCTH TOKA.

1 TIPaKTUYECKOE MPUMEHEHUE: Vcnons3oBanue nHOOpMAIMOHHBIX
aMIIEpMETP, BOJLTMETP, PEOCTAT, TEXHOJIOTUH ISl TOMCKA, CTPYKTYPUPOBAHUS,
WCTOYHHUKHU TOKA, WHTEPIPETALUN U IPEACTABICHUS
PIICKTPOHArpEBaTENIbHBIC TPUOOPHI, MH(pOPMaILUK IPU IOATOTOBKE COOOLIEHUH O
AIICKTPOOCBETUTEIILHBIC IPUOOPHI, [IPUMEHEHHUHU 3aKOHOB IIOCTOSIHHOI'O TOKA B

TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIN [TCXHUKE U TEXHOJIOIUAX
IO/, TEPMUCTOPBI U (POTOPE3UCTOPHI,

HOHYHPOBO,HHI/IKOBHﬁ A0, raJlbBAaHUKa

Wroro no pazneny 22
Pe3epBHOE Bpemsi 2
OBILIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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11 KJIACC
KomngectBo OCHOBHBIE BUBI AE€ATEIHLHOCTH
Ne /i1 | HaumeHoBaHUE pa3aeiioB [IporpammHOe comeprkaHue
JacoB o0y4Jarmmxcs

U TeM y4eOHOro mpeaMera

Pasnen 1. DileKTpoAUHAMHUKA
1.1 |MarauTtHoe IOJI€. 11
DIIEKTpOMarHuTHas
WHTYKITIS [IpoBeeHrEe YKCIIEPUMEHTA: N3YUEHUE

IlocTtosHubrle MarHuThl. B3anmMonelicTeue
MMOCTOSTHHBIX MarHUTOB. MarauTHoe
roje. BeKTop MarHUTHOM MHIYKIIHH.
[IpyuHIMT Cyneprno3uIIMY MAarHUTHBIX
rosei. JIMHUM MarHUTHOW MHAYKIWH.
KapTuna nuHHI1 MArHUTHOW MHIYKIIUU
10JISI IIOCTOSIHHBIX MAarHUTOB. MarHuTHOE
1oJie MpoBOAHKKA ¢ TokoM. KapTunHa
JIMHUN UHYKIIMA MarHUTHOTO TIOJIs
JIJTMHHOTO MPSIMOTO IMPOBOIHUKA U
3aMKHYTOI'O KOJIBLIEBOT'O ITPOBO/IHHUKA,
KaTylKHU ¢ TOKoM. OnbIT Dpcrena.
B3auMopenicTBrue NpoOBOJHUKOB C TOKOM.
Cuna Amnepa, ee MOIyJIb U
HAIpaBJICHHE.

Cuna JlopeHua, ee MOyJb U
HalpaBJIcHHE. [[BH)KEeHME 3apsSKEHHON
JaCTHUIIBI

MarHUTHOI'O NOJISl KATYIIKU C TOKOM;
MCCIIEA0BAaHUE JEHUCTBHSI IIOCTOSSHHOTO
MarHuTa Ha paMKy C TOKOM; UCCIIEOBAaHNE
SIBJICHUSI DJIEKTPOMAarHUTHON MHAYKIIMH.
OneHka a0COJIFOTHBIX U OTHOCUTEJIBHBIX
[OTPEIIHOCTEN U3MEPEHH N PU3NUECKUX
BEJIMYHH.

OOBbsCHEHUE IPUHILIUIIOB IEHCTBUS U
YCIIOBHI 6€30MacHOr0 MPUMEHEHUS
[IOCTOSIHHBIX MarHUTOB, JJIEKTPOMAarHuTOB,
PIIEKTPOABUIATENS, YCKOPUTEIEH
RIIEMEHTAPHBIX YACTHUL, UHAYKIIMOHHON
MEYHU.

Pemenue pacueTHbIX 3a71a4 Ha IPUMEHEHHE
¢dopmyn TeMbl «MarHUTHOE TIOJIE.
DNIEKTPOMarHuTHasi MHAYKLUSD.

Pemenne kaueCTBEHHBIX 3a/1a4 C OIIOPOU HA
WN3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U

duznueckue
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B OJJHOPOJTHOM MarHuTHoM noJje. PaGora
cuiibl JIopeHia.

SIBneHNE 37IEKTPOMAarHUTHOW MHYKIUH.
[IoTOK BEKTOpa MATHUTHOW MHIYKLIUH.
DNEKTPOABMKYILAS CUJIa MHIYKLIUH.
3aKOH 3JIEKTPOMAarHUTHOW MHAYKIIMH
Dapanes.

Buxpesoe anexkTpudeckoe mose.
DNEKTPOABUKYILAS CUJIa UHTYKLIUU B
MTPOBOJTHUKE, ABUKYILIEMCS
MTOCTYTIATEIEHO B OJHOPOJHOM
MarHATHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTG. SIBIeHNE
CaMOMHIYKLUU. DIEKTPOABIKYILAS CHJIa
CaMOMHTYKLI1H.

DHEprysi MArHUTHOTO IOJIsI KaTYLIKH €
TOKOM.

DnexTpoMarHuTHoe nosie. Texunuyeckue
YCTPOMCTBA U IPAKTUYECKOE
[IPUMEHEHUE: [IOCTOSHHBIE MATHUTHI,
DJIEKTPOMArHUTBI, JJIEKTPOIBUTATEIIb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHLL,
VHJYKIIHOHHAsI [1€Yb

SIBJIEHUS TeMbl «MarauTHoe mnoJe.
JJIEKTPOMarHuTHasi MHAYKLUSD.
OnpeneneHue HanpaBieHUs: BEKTOpa
WHAYKIIMM MAarHUTHOTO TOJIS IPOBOJIHUKA C
TOKOM, CUJIbl AMIiiepa u cuiibl Jlopenna.
PacnioznaBanmne pU3NYECKUX SIBJICHUI B
Y4EOHBIX ONbBITAX M OKPYXKAIOIIeH KU3HU:
B3aMMO/IEHCTBUE MAarHUTOB,
HIIEKTPOMArHUTHas MHIYKIMsL, AeHCTBHE
MarHUTHOTO NOJISl HA IPOBOJIHUK C TOKOM U
NBYOKYIIUANCS 3apsil.

AHanIU3 JIEKTPOMArHUTHBIX SIBJICHUH C
MCII0JIb30BAHMEM 3aKOHA 3JIEKTPOMATHUTHOU
uHAYKIMK. OnrcaHye n3y4eHHbIX CBOWCTB
BELLECTB U 3JIEKTPOMATHUTHBIX SIBJIEHUH C
MCTIOIb30BAaHUEM (DPM3UUYECKUX BEITHUNH:
WHAYKIMSI MAarHUTHOTO 1OJIs, cuila Amrepa,
cuna JIopeHna, MHAYKTUBHOCTD KaTYIIKH,
SHEPrus ANEKTPUYECKOr0 U MarHUTHOTO
10JICH

Hrtoro o pasgeny

11
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Pasznen 2. Kosie0anus U BOJHBI

2.1

Mexannueckue
1 DJIEKTPOMArHUTHBIE KOJICOaHMS

9

Komnebarensnas cucrema. CBoOOIHBIE
MEXaHUYECKUE KOJIeOaHus.
["apmonmnueckue xonebanus. [lepuon,

JacTOTa, aMILTUTY/a U (haza KormeOaHuil.

[Ipy>KMHHBIN MasTHUK.
MareMaTu4eCKril MasiTHUK. Y paBHEHUE
TapMOHMYECKUX KOJICOaHU.
[IpeBpamieHne 3Hepruu npu
rapMOHUYECKUX KOJICOAHMSIX.
KonebarenbHblil KOHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaH!s B
UeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNOrust MEX1y MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPryu B UCAIBHOM KOJIe0aTeIbHOM
KOHTYDE.

[IpencraBneHue 0 3aTyXaromuX
KojeOaHusIX. BeIHYX)eHHbIE
MeXaHUYeCKue KojieOaHusl.

Pesonanc. BeiHyx1eHHbIE
AIIEKTPOMArHUTHbBIE KOJIeOaHusI.
[lepeMeHHBIN TOK.

CunycouanbHbIN IEPEeMEHHBIN TOK.

WccnenoBanue nmapaMeTpoB KojeOaTeIbHOM
CHUCTEMBI - IEPUOJIA, YACTOThI, AMIUIUTY IbI U
¢da3bl konebaHui (IPYKUHHBINA W/ UITH
MaTeMaThuieckuii MasiTHUK). HaGmronenue
3aTyxarmmnmx konedanuii. MccienoBanue
CBOMCTB BBIHY)KJICHHBIX KOJICOAHUM.
HaOmronenne pesonanca.

[IpoBeneHne dKCIIEpUMEHTA: HCCIEAOBAHUE
3aBUCUMOCTH IE€PHO/JIa MAJIBIX KOJICOaHM
rpy3a Ha HUTH OT JJIMHBI HUTH M MacCChI
rpy3a; UCCIIEIOBAaHUE IEPEMEHHOIO TOKA B
LEMU U3 TI0CIIEI0BATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOpA.
OreHka aOCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHHU PU3NIECKUX
BEJINYMH.

OO0BsiCHEHNE MPUHIIUIIOB ACHUCTBUS U
YCIIOBUH 0€30MMacHOT0 MPUMEHEHHS
PIEKTPUYECKOr0 3BOHKA, T€HEpaTopa
[MEPEMEHHOI0 TOKA, JIMHUI 3JIEKTpoIepeaay.
Pemenre pacueTHbIX 3a7a4 C IBHO
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MOIIHOCTh IEPEMEHHOT0 TOKA.
AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaIIPSKCHUS.
Tpancdopmarop. [Ipoussoactso,
nepegayda u moTpedsieHUe 3JIeKTPUIecKon
DHEPruu. JKOJIOrMYECKUE PUCKH IIPU
[IPOU3BOJICTBE MIEKTPOIHEPIUH.
KynpTypa nenosb30BaHus
DJIEKTPO3HEPIMH B [IOBCEIHEBHOM KM3HHU.
TexHuuyeckne ycTporncTa u
MIPAKTUYECKOE IPUMEHEHNUE:
DIIEKTPUYECKUM 3BOHOK, TEHEPATOP
[IEPEMEHHOI0 TOKA, IMHUU
DIIEKTponepesay

3aJaHHOUN (PU3UUECKOI MOJIETBIO C
MCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopMyI1, OMUCHIBAIOIINX MEXAHUYECKHE U
PIIEKTPOMATrHUTHBIE KOJICOAHUS.

Onucanue MEXaHUYeCKUX U
PIIEKTPOMArHUTHBIX KOJIEOaHUI ¢
WCII0JIb30BAHHEM (PH3UYCCKUX BEIMYUH:
NepUo U yacToTa KoieOaHui, aMIUIUTy1a U
¢aza konebanwuii, 3apsa U cuiia TOKa B
FapMOHUYECKUX 3JICKTPOMArHUTHBIX
KOJIeOaHUSX.

Pemenre kauecTBEHHBIX 3aa4 C OMOPOM Ha
M3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH,
OIMHMCHIBAIOIINE MEXAaHUYECKHE U
DIIEKTPOMArHUTHBIE KOJIeOaHUSI.

Pabota B rpynnax npu miaHupOBaHUH,
MIPOBEJICHUU U MHTEPIPETALNH PE3YJIbTATOBR
OTIBITOB, U AHAJIM3E JOMOJHUTEIHHBIX
MCTOYHUKOB WH(OPMAIIUU 10 TEME

2.2

MexaHnuueckue
Y 3JIEKTPOMAarHUTHBIC
BOJIHBI

MexaHn4eCKUE BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb
pacIpoCTpaHEHUs U JJINHA BOJIHBI.
[lonepeunsie

M3ydeHnne oOpa3oBaHus U pacpOCTPaHEHUS
MIOTIEPEYHBIX U MTPOAOIBHBIX BOJIH.
HaGnronenue otpaxkeHus
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U NIPOJ0JIbHBIE BOJIHBL. MHTEpdhepenuus
U TUQPaKIUs MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. ' poMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
OIEKTPOMAarHUTHBIEC BOJIHBI.
VYcnoBus n3ny4yeHus
3JIEKTPOMArHUTHBIX BOJIH. B3anmHuast
opueHTanus BekTopoB E, B, 0 B
AIEKTPOMArHUTHOMN BOJIHE.
CBolicTBa 371€KTPOMAarHUTHBIX BOJIH:
OTpa)keHHE, ITPEIOMIIEHHE,
noJsipusanys, Audpaxkuus,
uHtepdepenunsa. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIkaa 3MeKTPOMarHUTHBIX BOJIH.
[TprimeHeHne 3EKTPOMAarHUTHBIX BOJH
B TEXHUKE U ObITY. [IpruHIIMIIBI
PaaroCBs3U U TEIEBUICHUS.
Paguonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLLEH CPEJIbI.
TexHu4yeckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHUE:!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TUAarHOCTUKA B
TEXHHUKE U MEIULIMHE, pajap,

U TIPEJIOMJICHHUS, UHTep(DEPEHIINH
TudpakIuu MEXaHUYECKUX BOJIH.
HaOGntonenue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYAO0U U 4aCTOTOU
KoJjieOaHuH, 3ByKOBOT'O pe30HAHCA.
HccnenoBanue CBOMCTB
3JEKTPOMArHUTHBIX BOJH: OTPAXEHUE,
MIPEIOMIICHHE, TTOJISIpU3aus, TU(PPaKITUs,
unTepdepenus. M3yuenue ycaoBui
M3JIYy4eHUS AJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOM OpHEHTalnu BeKTOpoB E, B, o
B DJICKTPOMAarHuTHOM BoJiHE. M3yueHue
MIPUMEHEHHUS JIEKTPOMATHUTHBIX BOJIH B
TEXHHUKE U OBITY.

OOBsICHEHNE MPUHITUIIOB JICHUCTBUS U
yCIIOBUI 0€30MacCHOr0 NPUMEHEHHUSI
MY3bIKQJIbHBIX UHCTPYMEHTOB,
YJIbTPa3BYKOBOM JTMArHOCTUKHU B TEXHUKE
¥ MEJIMIMHE, pajapa, paaAuonprueMHHKA,
TEJEeBU30pa, aHTeHHBI, Tenedona, CBU-
neuu. Pernienre pacueTHbIX U
KaueCTBEHHBIX 3a]1a4 C ONOPOM HA
M3y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
OITMCHIBAIOIIINE
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pazuoONPUEMHHUK, TEIEBU30D, aHTCHHA,
tenepon, CBU-neun

pacpoCTPaHCHUE MEXaHUYCCKUX U
DIIEKTPOMArHUTHBIX BOJH. Mcmonp3oBanue
WH(POPMAIIMOHHBIX TEXHOJIOTHIA JJIs1 TIOUCKA,
CTPYKTYPHPOBaHWsI, HHTEPIPETAIIUHN U
npecTaBIeHUsT HGOPMAIIUU TIPH
MOJIFOTOBKE COOOIIEHUI 00 MCTIONh30BAHUN
DIIEKTPOMArHUTHBIX BOJIH B TEXHHKE.
YuacTtue B IucKyccuu o0
DIIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYKaloIIeH cpeibl.

Pabota B rpynmnax npu riaHAipOBaHUH,
MPOBEJICHUU U MHTEPIIPETALINH PE3YIIHTATOBR
OIBITOB Y aHAJIM3E JIOTIOJTHUTEIBHBIX
UCTOYHUKOB WH()OPMAIIHH 110 TEME

2.3

OnTHka

10

['eomeTpuueckas onruka.
[IpssMoMHENHOE PaCIPOCTPAHEHNE
CBETa B OJHOPOAHOM cpene. JIyd cBera.
TodeuyHbIi UCTOYHUK cBeTa. OTpakeHue
CBETa. 3aKOHbI OTPAKEHHUSI CBETA.
[TocTpoeHune n300pakeHHIA B IIIOCKOM
3epkaiie. [Ipenomienue cBera. 3aKOHBI
MpesioMIieHUs cBeTa. AOCOTIOTHBIN
rokasaresnp npeaomiieHus. [lomxoe

3ydeHue siBJIeHMs [IOJIHOIO BHYTPEHHETO
OTPaXKEHUsI, €TO MPUMEHEHHUSI B CBETOBOJE.
W3ydenue Mozeneid MUKpOCKONa, TeJIecKona.
[losryueHHe crieKTpa ¢ IOMOIIbIO IPU3MBI U
nupakimoHHON pemeTku. M3mepenue
noKazaress NPeJoMJIICHUs CTeKJIa.
VccenoBanne CBOWCTB N300paskeHU
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BHYTpeHHee oTpakeHue. [IpenenbHblil
YTOJI TOJTHOTO BHYTPEHHETO
OTPAKECHUS.

Hucniepcus ceeta. CI0XKHBIN COCTaB
Oeroro cBeTta. LBeT.

Cobwuparotye u paccenBaroIIue
nvH3bl. ToHkas nuH3a. DokycHoe

PACCTOAHUC U OINITHYCCKAA CHUJIa TOHKOM

muH3b1. [TocTpoenue n3o00paxeHuit B
coOMparoIIX U PacCenBarOIINX
nvH3ax. Dopmyna TOHKOW JIMH3BI.
VBennuenue, 1aBacMoe JTUH30M.
[Ipenensl NpUMEHNMOCTH
F€OMETPUYECKOMN ONTHUKHU.

Bonnosas ontuka. UaTepdepenius
cBeta. KorepeHTHbIE HICTOUYHUKH.
VYcnoBust HAOTIOIEHUST MAKCUMYMOB U
MUHUMYMOB B HHTE€P(HEPEHIIMOHHOM
KapTHUHE OT JIByX CHH(]a3HBIX
KOIE€PEHTHBIX UCTOYHUKOB.
Hudpakmus ceeta. {udpakimonnas
perieTka. Y cnoBue HaOII0IeHUS
[JIABHBIX MAKCHUMYMOB MIPU NaJ€HUU
MOHOXPOMAaTHUYECKOI'0 CBETA Ha

TUGPAKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OO®bsicHeHUE IPUHIIUIIOB JACUCTBUS U
yCJIOBUI 6€30MacHOr0 MPUMEHEHHS OYKOB,
JTynsl, poToanmapara, IpOeKIIHOHHOTO
anmnapara, MUKpOCKOIIa, TeJIecKona,
BOJIOKOHHOM ONTHKH, AUPPAKIUOHHON
PELIETKH, MOJIAPOUIA.

Pemenue pacyeTHbIX 3a/71a4 C SIBHO
3aIaHHOM (PU3HYECKON MOJIETIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyIT TEOMETPUIECKON ONTHKHU.
[TocTpoenue u onucanue N300paxeHus,
CO3/1aBaEMOr0 IJIOCKUM 3€pPKaJIOM, TOHKOM
JIMH30M.

PaccMmoTpenue npeniesoB mpuMEHUMOCTH
r€OMETPUYECKON ONTHKH.

Pacno3naBanue pu3nuecKkux sSBICHUH B
OTIBITaX U OKPYXAIOIEeH )KU3HU:
OpSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA,
OTpa)keHHE, IPEJIOMIICHHE,
uHTepdepenus, uppaKus u
MOJIAPU3ALINS CBETA, JUCIIEPCUS CBETA.
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[Tonspuzanus ceera.

TexHnYecKrue yCTpoucTsa u
[IPaKTUYECKOE MPUMEHEHUE: OUKH, JIyIa,
(oToannapar, IpOEKIMOHHBIN anmnapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
OINTHKA, TU(PAKIIMOHHAS PEIIeTKa,
OJISIPOU T

M3ydyeHue ycinoBHil HaOIIOAEHUS
MaKCUMYMOB 1 MUHUMYMOB B
UHTEpPEPEHLIMOHHOM KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

VY cioBue HaOMI0IEHUS TTIaBHBIX
MaKCHUMYMOB IIPH NTaJICHUU
MOHOXPOMAaTHYECKOT0 CBETA Ha
MU(PPaKIMOHHYIO PEHIETKY. AHAIN3
ONTUYECKUX SIBJIEHUH C UCIIOJIb30BAaHUEM
3aKOHOB: 3aKOH IPSIMOJIMHEMTHOTO
pacupoCTpaHEHHUsI CBETA, 3AKOHBI OTPAKEHUS
CBETA, 3aKOHBI IPEJIOMJIEHUS CBETA.
Onucanue ONTUYECKUX SIBICHUM C
MCIIOJIb30BAHUEM (PU3NYECKUX BEJIMYUH:
(dhoKyCHOE pacCcTOsSTHUE U ONITUYECKas Cuia
JTH3BI

Hroro o paszneny

24

Pa3nen 3. OcHOBBI criennaJIbLHOM

TEOPUM OTHOCUTEJIbHOCTH (1asee - CTO)

3.1

OCHOBBI ceIHaIbLHON
TEOPUH OTHOCUTEITHLHOCTH

4

["paHuIIbl MPUMEHUMOCTH KJIACCUYECKOM
MexaHuKH. [locTynaTsl cienuaibHOM
TEOPUU OTHOCUTEIIBHOCTH
MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETA
B BaKyyMe€, IPUHIMIT OTHOCUTEIbHOCTH
OWHIITEHHA.

Penienne kaueCTBEHHBIX 3ajjad C OIOPON Ha
n3ydeHHble nocrynatel CTO.
Vcnonp3oBanue WHGOPMAITIOHHBIX
TEXHOJIOTUH JIJIs1 TIOKCKa,
CTPYKTYPHPOBaHWsI, MHTEPIPETAIIUHN U
npecTaBIeHUs HHPOpMauu
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OTHOCUTEIBHOCTH OJITHOBPEMEHHOCTH.
3ame yieHre BPEMEHU U COKpaIeHUE
NUTMHBL. DHEPTUs U UMITYJIbC
PEIATUBUCTCKON YacTHIlbl. CBSI3b MacChl
C DHEPIrUEU U UMITYJIbCOM
PEISATUBHUCTCKON YaCTUIIbI. DHEPIHUs
MMOKOSI

MIPH MTOATOTOBKE COOOIIEHUH O TPaHUIIaX
MPUMEHUMOCTH KJIACCUUECKOM MEXAHUKH U
ocaoBax CTO

Mtoro o pasneny

Paznen 4. KanToBasi puzuka

4.1

DJIEMEHTHI KBAHTOBOMU
OIITHUKH

®dotonbl. Dopmyna [lnanka cBsa3u
SHEepruu (POTOHA C €ro YaCTOTOM.
DHeprust 1 uMIysbe GoroHa. OTKpeITHE
u nccaenoBanue Goroddexra. OnbITH
A.I'. CroneroBa. 3akonbl hoToddpdekxTa.
YpaBHeHHEe DWHIITEHHA 114
dotorpdekra. «KpacHas rpanuia»
dotordpdekra. J[aBnenne cera. ONbITHI
I1.H. JIeGenena.

XHUMHUYECKOE ACHUCTBUE CBETA.
TexHudyeckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHE:
dboTosEeMEHT, (HOTOAATUHK, COJTHEUHAS
Oarapesi, CBETOIUO/T

HaoOmonenne gpororddexra Ha ycTaHOBKE C
[MUHKOBOU ItacTuHou. Mccienosanue
3aKOHOB BHeEIIHETO GoTodddekTa.
OO0BsiCHEHNE OCHOBHBIX MIPUHITUIIOB
NIEHCTBUS TEXHUYECKNUX YCTPOUCTB, TAKUX
Kak: GOTORIEMEHT, (POTOJATIYHK, COTHEUHAS
Oatapesi, CBETOJIMO/; U YCIOBUHN UX
0€30MacHOro MPUMEHEHHS B TPAKTUUECKOU
YKU3HU. Perienne pacueTHhIX 3a/1au ¢ SIBHO
3aJaHHON (PU3HYECKON MOJIEIIBIO C
MCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopMyI1 KBaHTOBOM onTUKU. Perienue
KaueCTBEHHBIX 3a/1a4 C ONOPOH Ha
M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBAHTOBOW OITHKH.
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Pacnio3HaBaHue (pU3MUECKUX SBJICHUH B
y4eOHBIX OMbITaX: (POTOIIEKTPUUECKUN

b dexT, cBeTOBOE aBlieHNE.

Onucanue U3y4yeHHBIX KBAHTOBBIX SIBJICHUN
U MPOLIECCOB C UCTIOIb30BAHUEM
($U3NIECKIX BEIMYUH: CKOPOCTh
HIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA

4.2

Ctpoenue aTroma

Mopens atoma Tomcona. OMBITEI
Peszepdopna mo paccessHuIo a-4acTHil.
[ImanerapHas monens atoma. [loctynaTel
bopa.

W3nyuenue u noriouieHue GoTOHOB MpHU
epexoe aToMa ¢ OJJHOTO YPOBHS
DHEPIUM Ha ApYyroi. Buabl ciekTpos.
CriekTp ypOBHEHN 3HEPrUM aToMa
BOZOpOAA.

Bonnosrsle cBoiicTBa yactuil. BoaHs! e
bpoitsia. KopnyckynsipHO- BOJIHOBOM
TyaJIn3M.

CHOHTaHHOE U BBIHYXJAECHHOE
V3JIy4CHHUE.

TexHuuecKre yCTpoucTsa u
IPaKTUYECKOE NPUMEHEHUE:!
CIIEKTPAJIbHBIN aHAJIN3

M3yuenne moaenu omnbita Pesepdopra.
[IpoBeneHne YKCIIEpUMEHTA IO HAOIII0ICHUTO
nmuHeyaToro crnekTpa. OneHKa abCOFOTHBIX
U OTHOCUTEJIbHBIX TOTPEITHOCTEH
U3MepeHu HU3HUECKUX BEIMYHH.
M3yuenue monenu atoma: TomMcoHa,
MJIAHETAPHOM MOJIEJIM aTOMa, MOJIETIU aTOMa
bopa.

M3yueHue crieKkTpa ypoBHEW SHEPrUU aToMa
Bozopoaa. OObSICHEHNE TPUHITUATIOB
NEHCTBUS U YCIIOBUI 0€30MacHOr0
MPUMEHEHHUsI CIIEKTPOCKOIA, JIa3epa,
KBAaHTOBOT'O KOMIIbIOTEPA.

Perienrie kaueCTBEHHBIX 33J1a4 C OMOPOM Ha
W3y4YEHHBIE 3aKOHBI,
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(CIeKTpOCKOIT), Jia3ep, KBAaHTOBBIN

KOMIBIOTEP

3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS 110
teMe «CtpoeHue aromay. PacnoznaBanue
dbusznueckux sSBICHUIN B y4eOHBIX OMBITAX:
BO3HUKHOBEHHUE JIMHEUYATOrO CIIEKTpa
U3JIy4eHUsl. AHAIU3 KBAHTOBBIX MPOIECCOB U
SIBJICHUM C UCIIOJIB30BAHUEM ITOCTYJIATOB
bopa

4.3

ATOMHOE SI7IpO

DKCIIEPUMEHTBHI, JI0Ka3bIBAIOIIUE
CJIOKHOCTB CTpoeHus siapa. OTKphITHE
paguoaktuBHOCTH. OnbITH Pezepdopaa
[0 OIPEAEIICHUIO0 COCTaBa
paaroakTUBHOTrO M3iydeHus. CBoiicTBa
anb(a-, 6eTa-, raMMa-u3IydeHus.
Biusinue painoakTUBHOCTH Ha KUBbIC
OpraHU3MBI.

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa I” efizen6epra-
lBaHEeHKO.

3apsn siapa. MaccoBoe 4HcIo siipa.
M3oTOMbI.

Anbda-pacmaj. INeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
W3JIy4eHHUE. 3aKOH paluOaKTUBHOTO
pacraja.

3yueHne 3KCIIEpUMEHTOB, JOKa3bIBAKOLINX
CJI0KHOCTh CTPOEHUSI AaTOMHOTIO SJIpa.
HccnenoBanue TPEKOB YacTull (110 TOTOBBIM
dotorpadusim). U3yuenue siepHbIX CHIL,
SJICPHBIX PEAKIMI CUHTE3a U pacraja,
TEPMOSIEPHOIO CUHTE3A.

M3ydueHne HyKJIOHHOU Moaenu sapa I
eiizenOepra-lBaHeHKoO.

OObsicHEHUE YCTPOICTBA U MPUMEHEHHUS
03UMeETpa, KaMmepsl BuiibcoHa, siiepHoro
peakTopa, aTOMHOU OOMOBI.

Perenue 3aa4 ¢ Onopoy Ha MOJIyYEHHbIE
3HAHMS, B T.4. O 3apsi/ie€ U MaCCOBOM YHUCIIE
s7pa.

PacrioznaBanue Qpu3anyecKkux sBICHUIN B
y4eOHBIX OIBITAX U B OKPYXKAIOIICH
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DHEprusi CBsI3M HyKJIOHOB B SI7IpE.

S nepHbIE CUJIBI.

JledexT macchl sapa.

Snepusle peakuuu. [leneHne u CUHTE3
s5ep.

Anepubii  peaktop.  TepmosaepHbIi
cuate3. [IpobneMbl ©  MEPCTIIEKTHBBI
SIIEPHOM YHEPTETUKHU.

DKOJOTMYECKHUE aCIEeKThI SIICPHOMN
DHEPIreTUKH.

DneMEeHTapHbIe YacTullbl. OTKpBITHE
O3UTPOHA.

MeToabl HAOTIOICHUS U PETUCTpaIlun
PIIEMEHTAPHBIX YACTHULI.
DyHJaMEHTaJIbHbIE B3aUMOEHCTBUS.
EnnHCcTBO (hpr3MUecKoi KapTUHBI MUpA.
TexHudyecknue ycTporucTsa u
[IPAKTUYECKOE IPUMEHEHUE: T03UMETP,
KaMmepa BuinbCoHa, IIEpHBIN peakTop,
aToMHas Obomba

JKU3HH: CCTCCTBCHHAA U HCKYCCTBCHHAA
PAaaANOAKTHUBHOCTD.

C UCITOJIb30BaHHEM (PU3UYCCKUX BEIUIHH:
MepHO/JI TTOTypacmnaja, SHEPrus CBSI3H
AQTOMHBIX sA7IEp, 1e(EKT MaCCHI sipa.
AHaJu3 NpoLECCOB U SBICHUHN C
HCIIOJIb30BAaHNEM 3aKOHOB M TIOCTYJIATOB:

3aKOH COXpPaHEHUsI MacCOBOI'0 YUCIIA,
1ocTyJaThl bopa, 3aKOH paln0aKTUBHOIO
pacnaza.

Yyactue B paboTe Kpyrioro crojia
«DyH/IaMEHTAJIbHBIE B3aUMOJCHCTBUS.
EnnHCcTBO (hr3MuecKoi KapTUHBI MUPay.
Vcrionb3oBaHne HHPOPMALTMOHHBIX
TEXHOJIOTHM JIJISI IOMCKA,
CTPYKTYPHPOBAHUS, UHTEPIIPETALNH U
npecTaBiaeHus THGopMaluu Ipu
MOJTrOTOBKE COOOIIEHUH O TPUMEHEHUH
3aKOHOB KBaHTOBOU (PM3UKU B TEXHUKE U
TEXHOJIOTUSX, SKOJOTHYECKUX aCTIeKTax
SIIEPHOM DHEPIrEeTUKHU

Onuncanye KBAaHTOBBIX SIBJICHUH U mponeccoB

3dKOH COXPAaHCHHA IJICKTPUICCKOTO 3apsaaa,

Wrtoro no pazneny

15
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Pa3nen S. Di1ieMeHTbl aCTPOHOMMH U ACTPOPU3UKH

5.1

JJeMEHThI aCTPOHOMUU U
acTpOpU3UKU

7

JTarbl pa3BUTHS ACTPOHOMUMU.
[IpuknagHOe 1 MUPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUMU.

Bun 3Be3nnoro neba. Co3Besnus, sipKue
3BE3/1bI, IIJIAHETHI, UX BUJUMOE
NIBUYKCHHE.

ConHeuHas cuctema.

Connue. ConHedHast aKTUBHOCTb.
Wcrounuk sHeprun ConHua U 3BE31.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma «CIEKTpajabHBIM KJIace -
CBETUMOCTbY. 3BE3/1bl [NIABHOU
[OCJIEJOBATEIbHOCTH. 3aBUCUMOCTh
«Macca - CBETUMOCTD) JUIS 3BE3]]
[JIaBHOM IIOCIIEA0BATEIBbHOCTH.
BHyTpeHHee cTpoeHuE 3BE3 L.
CoBpeMEHHBIE ITPEICTABIIEHUS O
IPOUCXOXKAECHUH U dBosonu CostHIa 1
3BE€3/1. OTambl )KU3HU 3BE3L.

Muneunsiii [1yTs - Hama ["anakTuka.
[Tonoxxenue n neuxenue CoaHLa B
["anakTuke. TUbl ralakTUK.
Pannoranaktuku u kBa3apsl. UepHsle
NBIPBI B s/Ipax TaJIaKTHK.

[ToaroroBka cooOmieHuit 00 sTamax
pa3BUTHUSA ACTPOHOMHUH, O TPUKIIATHOM U
MHPOBO33PEHUECKOM 3HaYE€HUH ACTPOHOMMUU,
0 METOJIaX MOJYYCHHSI HAYIHBIX
ACTPOHOMUUYECKUX 3HAHUM, OTKPBITUSIX B
COBPEMEHHOM aCTPOHOMHH.

M3yueHrne COBpEMEHHBIX IIPEICTABICHUN O
MPOUCXOXKICHUU U 3BotOIMK CoJHIIA U
3BE3I.

M3yueHne TUIIOB rajakTUK, PaJIuoraJlakTUK
U KBa3apoB. M3yueHue IBIKEHUST HEOECHBIX
TEJ1, DBOJIFOIMY 3Be3/ U BceneHHowu,
[IPOLIECCOB, MPOUCXOIAIIUX B 3BE3/1aX, B
3BE3/HBIX CUCTEMAX, B MEKTAIAKTUYECKON
cpeze, MacIITabHOM CTPYKTYpbI BeeneHHoil.
OObsicHeHue pacipenus Beenennoit Ha
OCHOBE 3aKoHa Xa0o0ua.

[ToaroroBka K 00CYXIEHUIO HEPEIIICHHBIX
npobisieM actpoHnomuu. [IpoBeneHue
HaOJII0/ICHUI HEBOOPYKEHHBIM TJIa30M C
MCII0JIb30BAHUEM KOMITbIOTEPHBIX
MPUIOKEHUN JUIsl OTIpEeICHUS
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Bceenennas. Pacmupenue BeeneHHON.
3axon Xa006:ma. Pa3beranue ranakTuk.
Teopus bonbmoro B3peiBa. Penukrosoe
V3JIy4CHHE.

MacimtabHas cTpykTypa BeeneHHOM.
Meraranaktuka. Hepemennsie
MpOOJIEMBI aCTPOHOMUHU

TIOJIOKEHHSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3Ms
CeBepHOro noJymapus 1 spKue 3B€3/1bl.
[IpoBeieHre HAOIIOIEHUI B TEIECKOM
Jlynsl, ianet, Miteunoro Ilyru.
Y4acTue B IUCKYCCUU O HEPEIICHHBIX
npobiieMax acCTpOHOMUHU

Wtoro no pazaeny

Pa3znes 6. O0001a01Iee NIOBTOPEHUE

6.1

O0o01aromee
MMOBTOPEHUE

O0600611eHNEe U cUCTEMaTU3aLUs
COJIepXKaHUsl pa3/ielioB Kypca
«Mexanukay», «MouekynspHas pu3uka u
TEPMOAUHAMUKAY, «DIEKTPOIUHAMUKAY,
«Konebanus 1 BOTHBD, «OCHOBBI
CIIELIMaJIbHOU TEOPUHU
OTHOCUTEJIBHOCTIY, «KBaHTOBas
duznkay, «1eMEeHTbl aCTPOHOMUHU U
acTpousukm». Pons ¢pusuku u
ACTPOHOMHH B S3KOHOMHYECKOH,
TEXHOJOTHYCCKOM, COLIMAIbHON U
PTUYECKON chepax nesTeNbHOCTH
YeJoBeKa, POJb U MECTO (PUBUKU U
ACTPOHOMHH B COBPEMEHHOM HAy4YHOMH
KapTUHE MUPA, 3HAUCHUE

YyacTre B TUCKYCCHH O POJid (DU3UKHU U
ACTPOHOMMHM B pa3IMYHbIX cepax
JIeSITEILHOCTH YE€JIOBEKA.

[ToaroroBka cooOIIEHHI O MECTE
(bU3UYECKON KapTUHBI MUpPa B PSIAY
COBPEMEHHBIX IIPEACTABICHUI O IPUPOJIE.
BrimonHeHre yaeOHbBIX 3aaHuH,
JTIEMOHCTPHUPYIOIIMX OCBOEHHE OCHOBHBIX
TMOHSITHI, (PU3UIECKUX BEIIMINH U 3aKOHOB
kypca puzuku 10-11 kinaccon
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OMMCATENbHON, CHCTEMAaTU3UPYIOLIEH,
00BSICHUTETHHOMN

U TIPOTHOCTHUYECKON (hyHKITUI
(u3znuecKor TeOpUH, poiib (PU3NUECKON
TeOpHH B (HOPMUPOBAHUU
MpeICTaBICHUH 0 (U3NUECKON KapTHUHE
MHpa, MECTO (PU3MUECKON KapTUHBI MUpa
B 00IIEM PSATy COBPEMEHHBIX
ECTECTBEHHO-HAYUYHBIX MIPEACTABIICHUN O

puposie
Wroro no pasaeny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I10 TPOTPAMME
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MMPOBEPSIEMBIX TPEBOBAHMI K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM NPOT'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUSA U
SJIEMEHTOB COAEPKAHUA 11O ®U3UKE

B ¢denepampHBIX W pervoHANBHBIX MPOIEAYpax OLEHKH KadecTBa 0Opa30BaHUs
UCIIONB3YETCS TepeueHb (KOAU(PUKATOP) pacHpeAesieHHBIX IO KJaccaM IPOBEPSIEMBIX
TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTEIbHOM MPOrpamMMmbl CPEIHErO
o0rmiero o0pa3oBaHUs U 3JIEMEHTOB COJCPKAHUS 110 (PU3HUKE.

10 KVIACC

IIpoBepsiemble TpeOOBaHUSA K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM

NMporpamMMmel
Kox [TpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPAEMOTO 00pa3oBaTebHOM MPOrpaMMbl CPETHET0 0011Iero 00pa3oBaHus
pe3yabTaTta

10.1
JleMOHCTpPUPOBATh Ha MPHUMEpPaX pOJib U MECTO (PU3UKU B (OPMUPOBAHHH
COBPEMEHHON HayYHOUW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOAEH

10.2
YYuTBHIBaTh TpaHUIBl MPUMEHEHHS HM3YYEHHBIX (U3UYECKUX MOJIEIIeH:
MaTepuaibHas TOYKa, HHEpIMaabHas CUCTeMa OTcueTa, abCOMOTHO TBEPAOE
TEJI0, WICATbHBIN ra3; MOJAEIU CTPOCHUS T'a30B, KUAKOCTEH U TBEPJbIX Te,
TOUCYHBIN IEKTPUUECKUI 3aps]l - IPU pelIeHrnr HU3NIECKUX 3a/1a4

10.3

PacnioznaBath (hu3ndeckue siBeHus (Ipoecchl) U OOBIACHATH X HA OCHOBE
3aKOHOB  MEXaHHKH, MOJEKYISIPHO-KUHETUUYECKOW TEOpUU  CTPOCHHUS
BELIECTBA U DJIEKTPOJAMHAMHUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MpSMOJIMHEITHOE JIBM)KEHUE, CBOOOJHOE MaJCHUE Tel, JBWKEHHE IO
OKPYXKHOCTH, HMHEpLHUs, B3auMojeicTBUe Tel; Auddy3us, OpoyHOBCKOE
NBIDKEHHE, CTPOCHHE KUJIKOCTEN U TBEP/IbIX TEJ, U3BMEHEHUE 00BeMa TeJ IIPH
HarpeBaHUM  (OXJIAXKJEHHM),  TEIUIOBOE  pPAaBHOBECHE,  HCIIApEHHUE,
KOHJICHCAIMs, TUIaBJIeHNE, KPUCTAIUIN3allks, KUIIEHHE, BIaXXHOCTh BO3/1yXa,
MOBBIIIICHUE JTaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEX1y MapaMeTpaMM COCTOSIHUS ra3a B M30MpoLeccax; 3JIEKTPU3aLUs Tell,

B3aUMOJICHCTBUE 3apsa10B
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10.4

OnuchiBaTh MEXAaHUYECKOE JBUKEHUE, UCTONIb3YS (PU3NUECKUE BEITUYHHBI:
KOOpAWHATA, MyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuia,
UMIYJbC Tejla, KUHETUYECKas DSHEPrusi, MNOTCHIHUAIbHASA DJHEPrus,
MexaHu4YecKas paboTa, MEXaHMUECKas MOITHOCTh; MPU ONMUCAHUH MTPABUIIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT UCIIOJIb3YEMbIX BEITMYUH, UX 0003HAUYCHUS U
CAVHUIIBI, HAXOAWTHh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMUYMHY C IPYTUMH BEJTUYMHAMU

10.5

OnwuchiBaTh W3y4YCHHBIC TEIUIOBBIE CBOWCTBA TENl M TEIUIOBHIC SIBJICHUS,
MCIIONB3Ys (PU3UUECKUE BEJIMYHMHBL: JIABIICHUE Ta3a, TeMIeparypa, CPeIHss
KUHETHYEeCKast DHEPrHs Xa0THYECKOT0 JBIKCHUS MOJIEK Y,
CpEeHEKBaIpaTHYHAsI CKOPOCTh MOJICKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPCHHSIS
pHeprus, pabora rasza, KOA(POUIMEHT IOJIE3HOTO JACUCTBUS TEIUIOBOTO
JBHUTATEINs; TPH ONHCAHWU MPABHIBHO TPAaKTOBATh (H3MYCCKUN CMBICT
MCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHHS U SAMHUIIBI, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMUUHY C APYTUMH BETHYMHAM

10.6

OnuceiBaTh  W3YYEHHbIE  DJJIEKTPUYECKHME  CBOMCTBAa  BEIIECTBA U
QIIEKTPUYECKHE SIBJICHUS (TPOLIECCHI), UCIONB3YS (PU3NYECKUE BEITHMUMHBI:
QJIEKTPUYECKUM  3apsifl, JJIEKTPUYECKOE II0JIe, HAIpsHKEHHOCTh  I10JI,
MOTEHIIMAJ, PA3HOCTh MOTEHLIMAJIOB; IIPU OMHCAHUM MPABUIBHO TPAKTOBATH
(u3HYECKUil CMBICT MCIIONB3YEMBIX BETUYHMH, X 0003HAYCHUS U €IMHUIIBL;
yKa3bplBaTh ()OPMYJIbl, CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYHHY C
NPYTMMH BeJIMYUHAMU

10.7

AQHATM3UPOBATh (PM3UYECKUE TPOIECCHI U SIBJICHUS, UCIOIB3Ys (PU3HUECKHe
3aKOHBI M TPUHIMIBL: 3aKOH BcemupHoro TsaroteHus, |, II u III 3axonbI
HproToHa, 3aKOH COXpaHEHHS] MEXAHWYECKOM SHEPrUU, 3aKOH COXPAHEHUS
UMIYJibCa, MNPUHLUMI  CYNEPIO3UIMU  CHUJI, HPUHUMI  PaBHOIPABUSA
WHEPLHUATbHBIX CHUCTEM OTCUETA; MOJIEKYJISIPHO- KHUHETUYECKYI0 TEOPHIO
CTPOCHUS BEIIECTBA, TA30BbIE 3AKOHBI, CBSI3b CPETHEN KUHETUYECKON SHEPTUU
TETJIOBOTO JABMKEHUS MOJIEKYJI ¢ a0COIIOTHON TeMIIepaTypoi, NepBblii 3aKOH
TEPMOJMHAMUKY; 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsiia, 3akoH KynoHa;
MpU  3TOM  pa3inyarh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTHYE€CKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIE TNPUHUUIBI JCHCTBUS MAaIIMH, MNOpPUOOPOB U
TEXHUYECKMX  YCTPOMCTB,  pa3nuuyaTh  YCJIOBUS  HMX  0€30MacHOro
VICIIOJIb30BAHMS B IIOBCEITHEBHOU KU3HU
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10.9

BEITIOMHATE SKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (U3NYCCKUX SIBICHUH |
MIPOIIECCOB C MCIIOIH30BAHUEM MPSMBIX ¥ KOCBEHHBIX H3MEPECHHI; TTPH ITOM
dbopMynupoBaTh npobremy (3amady) U THIOTE3y Y4eOHOTro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000PYI0BAHHUS, IIPOBOUTH OMBIT U
(hopmMyIHMpOBATH BHIBOJIBI

10.10

OCYH.[GCTBJ'UITB MMPpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/IT-I€CKI/IX BCJIMYWH; TIpA
OTOM BBI6I/IpaTI> ONTHUMAJIBHBIA  CIIOCO0O HU3MCPCHUA UW HUCIIOJIB30BATH
N3BCCTHBIC MCTOAbI OIICHKN HOFpeHIHOCTeﬁ I/I3MepeHHﬁ

10.11

VccnenoBate  3aBUCUMOCTH  MEXAY  (PU3MYECKMMU  BEIMYUMHAMU  C
WCIIOJIb30BAHUEM NPSIMBIX HU3MEPEHMH; NPH OTOM KOHCTPYHPOBATh
YCTAaHOBKY,  (DUKCHUPOBaTh  pe3yJabTaThl  MOJTYYEHHOM  3aBHCHUMOCTHU
(u3nyecKuX BEIMYMH B BUAE TaONMHULl U TpaduKoOB, J€1aTh BBIBOABI IO
pe3yabpTaTaM UCCIICOBAHUS

10.12

CobGmonaTh npaBuiia 6€30MaCHOTO TPy/ia MPU MPOBEJICHNN HCCIICTOBAaHUN B
paMKax y4eOHOro SKCIEepPUMEHTa, Y4eOHOUCCIEA0BATEIbCKON U TPOSKTHOM
NEATENbHOCTH C  HCIOJb30BAHHUEM  HM3MEPHUTEIBHBIX  YCTPOMCTB U
1a00paTOpHOro 000PyAOBaAHUS

10.13

Pemate pacueTHble 3alayd € SIBHO 3aJaHHOW (PU3UYECKOHM MOJENbIO,
MCIOJBb3YsS (PU3MUECKHE 3aKOHBI M MPHUHIMIIBI, HA OCHOBE aHaln3a yCJIOBHUSA
3aJ1auM BBIOMpATh (PU3UUECKYIO MOJIENb, BBIACIATh PU3NUECKUE BEIMYUHBI U
(hopMyIibl, HEOOXOAUMBIE AJIsl €€ pelIeHHs], IPOBOJUTH PACUEThl U OLIEHUBATH
pearbHOCTh TOJTYYEHHOTO 3HAaUeHUS (PU3MYECKON BETHUNHBI

10.14

PemaTh kaueCTBEHHBIE 33/1aUH: BBICTPAUBATH JIOTUIECKH HETIPOTUBOPEUUBYIO
[IETIOYKY PACCYKJIEHUI ¢ OMOPOH Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznyecKue sIBICHUS

10.15

Wcnonp3oBaTh ~ OpU  pelIEHUHM  y4eOHBIX  3aJady  COBPEMEHHBIE
WH(POpPMAIIMOHHBIE  TEXHOJOTUM IS TIOWCKA,  CTPYKTYpPHpPOBaHMUS,
WHTEpPIIPETAllMM U TPEACTaBIeHUs Yy4eOHOW U  HAYYHO-TIOMYJISPHOM
UH(pOpMallUM, TMOJYYEHHOM U3 PA3IMYHBIX MCTOYHHMKOB; KPUTHYECKU
QHAJIM3UPOBATH NOTyYaeMyl0 HHPOPMAIHIO

10.16

[IpuBONUTH PUMEPHI BKJIaJ1a POCCUNCKUX U 3apyOEkKHBIX YUEHBIX- (U3UKOB
B pa3BUTHE HAYKH, 00BICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUN

10.17

Vcrionp30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM JKU3HU
s oOecriedyeHus: 0e30MacHOCTH MpU  oOpallleHud ¢  mOpudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JJII COXPAHEHHS 3J0pPOBbsl U COOJIIOIECHUS

HOPM PKOJIOTMYECKOT0 MTOBEJAEHUS B OKPYKatoLIel cpese
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10.18

PaGotate B Tpymme C BBIMNOJIHEHUEM pA3JIMYHBIX COIMAIBHBIX POJICH,
MJIaHUPOBATh Pa0OTy TPYIIbI, PAIIMOHAIBHO pacTpeesaTh 00sS3aHHOCTH U
[JIAHUPOBATh JCATEIbHOCTh B HECTAHJAPTHBIX CUTyalHUsX, aJE€KBATHO
OLICHWBATh BKJIAJ KaXIOr0O M3 YYaCTHUKOB TIpPYIINbl B PELICHUE

paccMaTpuBaeMoii MpoodIeMbl

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUA

Kon
pazzena

IPOBEPSIEMOTO

Kon IIpoBepsieMbIe 3JIEMEHTBI COAECPKAHUS

9JICMCHTA

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHM

11 ®dusuka - Hayka o mnpupozae. Hayunele meTonbl NO3HAHUSA

OKpY>Karoniero mupa. Poib skcriepuMeHTa 1 TEOpHUH B IIPOLIEcCce
MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue pU3NYEeCKUX sSBJICHUN U npoueccos. Hayunsie
runoTe3bl. @OU3MYECKHME 3aKOHbl M TEOpUHU. [ 'paHMIbI
NPUMEHUMOCTH (pr3rdecKkux 3aK0HOB. [[prHIIMIT COOTBETCTBUSI.
Poib 1 MecTo pu3uKHU B GOPMUPOBAHUH COBPEMEHHON Hay4YHOU

KApTHUHBI MUPA, B IPAKTUYECKON IEATEIbHOCTH JHOAEH

MEXAHHNKA

2.1

KNMHEMATHUKA

2.11

MexaHU4eCcKoe JABHOKCHUC. OTHOCHUTENILHOCTh MEXaHUYECKOTI'O
JIBHKXCHMUS. Cucrema orcuera. TpaeKTOpI/IH

2.1.2 [lepemerienue, CKOpoCTb (CpedHsisi CKOpPOCTb, MIHOBEHHas

CKOPOCTh) U YCKOPEHHUE MATePUAIbHON TOUKH, UX MPOEKIIMU Ha
ocu cuctemMbl KoopauHat. CllOXKEeHHE MepeMEeleHUud u
CJIOKEHHE CKOpOCTen

2.1.3

PaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE.
[" padpuku 3aBUCMMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHMS,
NyTHU U IEPEMELLEHUS MaTEPUAIIBHON TOYKH OT BpEMEHU

2.1.4 CBoOoaHOE MajeHue. Y CKOPeHHE CBOOOTHOTO TaeHUS

2.15 Kpusonuueitnoe IBUKECHUE. PaBHoMepHOE JBUKEHUE

MaTepHaHLHOﬁ TOYKH I1O0 OKPYKHOCTH. VYraoBas
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CKOpPOCTb, JMHEHHas CcKopocTb. Ilepmom wm  wacrora.
[{eHTpOCTPEMUTENBHOE YCKOPEHHE

2.16 TexHuyecKkrne yCTpOMCTBA: CIUIOMETP, ABUKEHUE CHAPSIOB,
LIETHBIE U PEMEHHBIE NIEPENAYN
2.1.7 .
[IpakTueckue paboThl. M3MepeHue MrHOBEHHOH CKOPOCTH.
VccnenoBaHue COOTHOIICHUS MEXAY MYTSAMHU, MPOHIECHHBIMU
TEJIOM 3a IOCJIEC0BAaTEIbHbBIE PAaBHBIE MPOMEXKYTKH BPEMEHU
[I[PH PaBHOYCKOPEHHOM JBHMKCHMM C HAYAJIBHOM CKOPOCTHIO,
paBHOM Hym0. HM3yueHue JBHKEHUs IIapuka B BA3KOU
KUAKOCTH.  M3ydyeHwe  JOBUWKEHUS  Tenla,  OpOIIEHHOIo
TOPU30HTAIIBHO
2.2
JIMHAMUKA
22.1 I .
puHIMII  OoTHOcuTenbHOCTH ['anmmnes. IlepBelid  3akoH
HeroToHa. THepLManbHbIe CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHiun cynepno3suiuuu cui
2.2.3 B . .
TOpol 3akOoH HprOTOHa I MaTrepuadbHOM TOYKH B
uHepruanbHoit cucteme orcueta (MCO). Tperuit 3akoH
HpbroToHa 111 MaTepuaIbHbIX TOUYEK
2.2.4 3
akoH BcemupHoro TtsiroreHus. Cuna Tspkectd. llepBas
KOCMHUYECKas CKOpOCTh. Bec tema
2.2.5 Cuia ynpyroctu. 3akoH ['yka
2.2.6 C
una tpenus. Cyxoe tpenue. Cuia TpeHUs CKOIbXEHUS U cuila
tpenus mnokos. Koadduiument tpenus. Cuna conpoTUBICHUS
[pY JBU>KEHUH TEJIA B KUJIKOCTH WM T'a3e
2.2.1 [locTynaTenbHOe M BpaulaTelbHOE JIBUKEHHE aOCOIIOTHO
TBEPJOTO Tena
2.2.8 M
OMEHT CWJIbl OTHOCUTEJIBHO OCH BpauieHus. [lmedo cuiibl.
Y cnoBusi paBHOBecHs TBepaoro tena B UCO
229 TexHuueckue YCTPOWCTBA: IOJIIUITHUKMY, JIBUYKEHUE
MCKYCCTBEHHBIX CITyTHUKOB
2.2.10

[Ipaktuyeckue paboTel. M3yueHue IBUXKEHUS Opycka 10
HAKJIOHHOW TUIOCKOCTH TIOJ[ JICWCTBUEM HECKOJIBKUX CHIL.
ccenoBanrue 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIUX B
nehopMUpyeMO IPYKUHE U PE3HHOBOM 00pa3Iie, OT BETUIHHBI
ux npedopmamuu. lVccnemoBanue  yClIOBUW — paBHOBECHS

TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAILICHHS
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2.3 3AKOHbBI COXPAHEHIN A B MEXAHUKE

231 MMnynsc MaTepuanbHOM TOYKH, CHUCTEMBI MaTepHaIbHBIX
ToueK. IMIMysbC CUIIbI U N3MEHEHUE UMITYJIbCA TEJa

2.3.2
3akoH coxpaHenus umnynbca B MCO. PeakTuBHOE JBHXKEHUE

2.3.3 PaGota cubl

2.3.4 MOIIHOCTE CHIIBI

235 Kunernueckass sHeEprus MaTepualbHOW TOYKH. Teopema o
KUHETUYECKON SHEPTUU

2.3.6 [lorenunanbHass SHeprus. [loTeHuuManbHas SHEprus yHpyro
nedhopMUpOBaHHOW TMpYKUHBI. [loTeHIManpHas SHeprus Tena
BOJIM3U TOBEPXHOCTU 3eMIIU

2.3.7
[loTeHIMaIbHBIE W HENOTEHIHabHblE Cuibl. CBsA3b pabOThI
HEIOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOU DHEPruu
CHUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXaHUUYECKOW SHEPrUn

2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckrne ycTpOWCTBa: ABUKEHUE PAKET, BOJAOMET, KOMED,
[IPY>KUHHBIA IUCTOJIET

2.3.10 I .

pakTHueckue padoTel. M3ydueHne CBSA3M CKOPOCTEW Tes MpH
Heynpyrom ypaape. MccrnenoBanue cBsizu pabOThl CHIIBI C
M3MEHEHHEM MEXAHUYECKON YHEPTHUU Tesa
3 MOJIEKVIJIAAPHA A ®U3UKA U TEPMOJINHAMIKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU TEOPUUN

3.1.1 OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
bpoyHoBckoe asmxenue. Auddysusa. Xapaktep ABMKEHUS U
B3aUMOJICHCTBHS YaCTHUL] BEIIECTBA

3.1.2 M .

OlleJI1 CTPOEHHs Ta30B, XUIAKOCTEH U TBEPABIX TeEIl W
00BsICHEHUE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOJelel

3.13 Macca wmonekyn. KomnuectBo Bemecta. IloctosiHHas
ABOTaipo

3.1.4 TennoBoe paBHOBecue. Temmneparypa u ee usMmepenue. Illkana
remneparyp LI, enbcus

3.15

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIISIPHO-

KHUHETUYECKON TCOPHUU UACAIIBHOIO I'a3a
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3.1.6

AOcontoTHas TeMrepaTrypa Kak Mepa CpeaHed KMHETHYECKOU
SHEPruh TEIUIOBOIO  JABWKEHUA dvactul ra3a. [llkama
remneparyp KenpBuna

3.1.7

YpaBuenue Knaneiipona - MeneneeBa. 3akoH JlaabToHa

3.18

["a3oBble 3aKkoHBI. M3omporeccsl B HWACaTbHOM Taze C
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: HW30TEPMa, H30X0pa,
n3o0apa

3.19

TexHUueckue ycTpoicTBa: TEPMOMETP, OAPOMETP

3.1.10

[IpakTuyeckue pabotel. U3MepeHre macchl BO3ayxa B KJIaCCHON
KoMHaTe. VccienmoBanue 3aBUCMMOCTH MEXAY NapameTpaMu
COCTOSIHUS Pa3peKEHHOr 0 ra3a

3.2

OCHOBbBI TEPMO/IMHAMUKI

3.2.1

TepMO,Z[HHaMI/I‘leCKa}I CHUCTCMA. BHYTpeHH}IH OHCPIUs
TepMOHHHaMquCKOﬁ CHCTEMBI M CITOCOOBI €€ U3MEHEHHUS

3.2.2

KonuuectBo TermioTel U pabota. BHyTpeHHsst sHeprus
OJTHOATOMHOTO MJI€aJIbHOTO ra3a

3.2.3

Bunel  teruonepenadn:  TENJIONPOBOAHOCTb,  KOHBEKLWS,
3IydyeHHE. TermnoeMKOoCTh Tena. Y elbHas TEIUIOEMKOCTh
BeliecTBa. Pacuer KoM4ecTBa TEIIOTHI IPU TEILIONIEPE1aue

3.24

[lepBriif 3akoH TepMoarHamMuku. [IpumMeHneHue nepBoro 3akoHa
TEPMOJUHAMUKH K M30IPOLIECCaM. ['padmueckas
WHTEpIpeTaIus padoThl ra3a

3.2.5

TerutoBble MamvHbL. [[pUHIMIBI AEHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpazoBaHusi  3HEpPruM B  TEIUIOBBIX  MAalllMHAX.
Kosddunuent noneznoro aeiicteusa (nanee - KIIJ) remnosoi
MamuHbl. [{ukn Kapuo u ero KITJ

3.2.6

BTtopoii 3akoH TepMoanHaMUKu. HeoOpaTUMOCTh MPOIIECCOB B
npupone. TemnoBele ABUTATENU. DKOJIOTMYECKHE MPOOIEMbI
TEIIOOHEPTEeTUKHU

3.2.7

TexHuuecKkrne yCTpOMCTBA: JIBUTaTelIb BHYTPEHHETO CTOpPaHMs,
OBITOBOW XOJIOIUIHHUK, KOHAUIIHOHEP

3.2.8

[IpakTueckue paboTsl. M3MepeHue yneiabHOH TemI0eMKOCTH
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3.3
AT'PET'ATHBIE COCTOSAHUSA BEHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1
[TapooOpazoBanue W KoHAeHcauus. VMcnapeHwe U KUIEHUE.
YoaenpHas ~— TemioTa napooOpa3oBaHusl. 3aBHCUMOCTD
TEeMITepaTypbl KUIICHUS OT JaBJICHUS

3.3.2
AOCONMIOTHAsE UM OTHOCHUTENIbHAs  BJIQXHOCTh  BO3JyXa.
HaceimenHnsii map

3.3.3
TBepnoe Teno. Kpucrammmueckue u  aMmopdHble Tena.
AHN30TPOIKSA CBOMCTB KpucCTawioB. JKuJIkue KpUCTAILIbL.
CoBpeMeHHbIE MaTEpHAIIBI

334 [1naBieHue u KpucTaIIM3anus. Y qeibHas TEIIoTa TIaBJIEeHUS.
CyOnumarius

3.3.5 YpaBHEeHUE TEIIOBOTO OanaHca

3.3.6 TexHuueckue yCTpPOWCTBA: TUTPOMETP U IICUXPOMETP,
KAJIOpDUMETP,  TEXHOJOTHMM  TMOJYYEHUSI  COBPEMEHHBIX
MaTEepUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH

3.3.7 [TpakTueckue paboThl. MI3MepeHne BIaKHOCTH BO3/1yXa

4 SJIEKTPOJIMHAMUKA
4.1 OJIEKTPOCTATHUKA

411 OnexTpuzauus Tel. OJEeKTpuueckui 3apsa. JlBa Buaa
DIIEKTPUYECKUX 3aPsiI0B

412 [IpoBOAHMKHU, TUIIEKTPUKU U TTOTYTIPOBOTHUKH

4.1.3 3aKOH COXpaHEHHMS JICKTPUUECKOTO 3apsiia

414 B3aumoeiictBue 3apsaaoB. 3akoH Kymnona

4.1.5 5

JeKTpudeckoe noje. HanpsykeHHOCTh 3JEKTPUYECKOTO TMOJIS.

[TpuHIIMT CYINEPHO3UIUH. Jlunun HaIpsHKEHHOCTH
AIIEKTPUYECKOTO OIS

4.1.6 PaGota cun anekrpoctatudeckoro noist. [lorenmman. Pasnocts
MOTEHITNAJIOB

4.1.7
[IpoBOTHUKHM M JUANEKTPUKHA B TIOCTOSTHHOM JJIEKTPHYECKOM
nose. JlmsnexTpuyeckas IpOHUIIAEMOCTh

4.1.8

DJIEKTpOeMKOCTh. KoHaeHcaTtop. DIJIEKTPOEMKOCTh IUIOCKOTO

KOHACHCATOPA. QHGPFHH 3apsA’KCHHOTO KOHACHCATOpa
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4.1.9
TexHuueckne  yCTpOMCTBA:  DJIEKTPOCKOIN,  DIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE
HIIEKTPOITPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBINA PUHTED
4.1.10

[Ipaktuueckue  pabotel.  M3mepeHHe  3JIEKTPOEMKOCTH

KOHJICHCATOPa

4.2

IIOCTOSHHBIN SJIEKTPUYECKHU TOK. TOKH B PA3JIMYHBIX CPEJIAX

42.1 Y CnoBuUs CYyIIECTBOBAHMS IIOCTOSSHHOTO JJIEKTPHUYECKOTO TOKA.
Wcrounuku Toka. Cuna Toka. [locTossHHBIN TOK

4.2.2 Hanpspxkenne. 3akon Oma A1 y4acTKa 1enu

4.2.3 DNEKTPUYECKOE COMPOTHBIICHHUE. Y IEIBHOEC COMPOTHUBIICHUE
BEI[ECTBA

4.2.4 [locnenoBaTenbHOe, MapajljieibHOE, CMEIIAHHOE COEIUHEHUE
MTPOBOAHUKOB

4.2.5 PaboTa anmekTpudeckoro Toka. 3akoH Jxoyis - JIeHia

4.2.6 MOIIHOCTh JEKTPUUECKOTO TOKa

4.2.7 DiekTpoaBkyias cuna (mamee - DJIC) u  BHyYTpeHHee
COMPOTHUBIICHHE HCTOYHMKA TOoKa. 3akoH Oma I TOJHOM
(3aMKHYTOI) AniekTpruyecKkoil nenu. Koporkoe 3ambikanue

4.2.8 JNEKTPOHHAs TPOBOAUMOCTb TBEP/IbIX METANIOB. 3aBUCUMOCTh
CONPOTHUBJICHUS METaJJIOB oT TEeMIIEpaTyphl.
CBepxnpoBOAUMOCTh

4.2.9 OnexkTpuueckuii TOok B Bakyyme. (CBOHCTBa 3IIEKTPOHHBIX
My4KOB

4.2.10 [TonmynpoBoganku. CoOCTBEHHAs U IPUMECHAs IPOBOJIUMOCTh
MOJTYTIPOBOTHUKOB. CaoiicTBa p-II nepexoza.
[ 1oy pOBOAHMKOBBIE TPUOOPHI

4211
DJIEKTPUUYECKUM TOK B AIEKTPOJIUTAX.
DJIEKTPOJIMTUYECKAS TUCCOLMALIUS. DIEKTPOIU3

4212

OJIEKTpUYECKMid TOK B razax. (CaMOCTOSTENIbHBIN U
HECAMOCTOSTEIbHbIN paspsa. Paznnunsie THIIBI
CaMOCTOATENBHOTO paspsaa. Monnus. [Ltazma
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4.2.13

TexHuuecKkne yCTpOMCTBA: aMIIEPMETpP, BOJBTMETpP, PEOCTarT,
MCTOYHUKM  TOKa,  DJIEKTpPOHArpeBaTelIbHbIe  MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIM ~ JTMOJA,  TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
[1OJTyTPOBOIHUKOBBIN AMO/I, FaJlbBaHUKA

4.2.14

[IpakTueckue paboThl. M3ydeHHe CMEmaHHOTO COEAMHEHHUS
PE3UCTOPOB.

M3mepenne DJIC HUCTOYHMKA TOKa M €ro BHYTPEHHETO
conpotuBienus. Habmroaenue anektponusa
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IIpoBepsieMbie TPeOOBaHMS K Pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM

NPOrpamMMbl

Kon
IIPOBEPSIEMOTO

pe3yJibrara

[TpoBepsieMble peIMETHBIC PE3YJILTATHl OCBOSHUSI OCHOBHOM
00pa30BaTeIbHON MPOrPaMMBI CpETHETO 00IIeTo 00pa3oBaHuUs

111

JleMOHCTpUpPOBaTh Ha MpHUMEpPax poJib U MeCTO (PU3UKH B (OPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MHAPA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHI, B MPAKTUYECKOW JEATEIIBHOCTH JIOJEH, LEJIOCTHOCTh H
eAMHCTBO (PU3UUECKOM KapTUHBI MHUpa

11.2

Y4uThIBaTh TPAaHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MYECKUX MOJICIICH:
TOYEUYHBIN DJICKTPUYECKUH 3apsi]l, A1epHas MOJIEIb aTOMa, HYKJIOHHAsI MOJIEIIb
QTOMHOTO Si/Jpa MPH pelieHH PU3NYECKUX 3a7a4

11.3

PacriozHaBath ¢u3znueckue siBIeHUS (IIPOLECChl) U O0BACHATh UX HA OCHOBE
3aKOHOB  AJICKTPOAMHAMHKMA UM  KBAaHTOBOM (DU3MKU: DJIEKTpUYECKas
POBOJUMOCTB, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHWCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHIAYKLWA, JEHCTBHE
MarHMUTHOTO TIOJsl HA TMPOBOAHHK C TOKOM U JBIDKYIIUICS 3apsi,
HIIEKTPOMArHUTHBIE KOJIeOaHUsS ¥ BOJHEI, IPSIMOIMHEHHOE PACTIPOCTPAHEHUE
CBETa, OTpaXeHHe, TMpesjoMiieHue, uHTepdepeHuus, AUPpakuus U
noJisipu3alvs CBETa, JUCHEpPCHs CBeTa, (POTORNIEKTpUYECKU dPdeKT
(boTtoapdekT), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHMYATOTO CIEKTpa
aToMa BOJIOpPOJIa, €CTECTBEHHAsI U UICKYCCTBEHHAs PaHOaKTUBHOCTD

11.4

OnuceiBaTh M3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE, DIEKTPUUYECKYIO MPOBOJUMOCTb  PA3JIMUYHBIX Cpeld) U
QIIEKTPOMArHUTHbIE  SIBICHUS  (TpOIeCcChl), HCHOIBb3Yys  (U3HUECKHE
BEJIMYMHBI: 3JIEKTPUUECKUI 3aps]], CHJIa TOKA, dJEKTPUUECKOE HAIPSHKEHUE,
AIIEKTPUUECKOE CONPOTUBIIEHUE, pa3HOCTh noreHuanos, 9J{C, pabora Toka,
WHJIYKLIUSI MAarHUTHOTO MoJisi, cuiia Amrepa, cuna JlopeHiia, MHIyKTUBHOCTb
KaTYILIKH, SHEPTHsl 3JIEKTPUUECKOT0 M1 MarHUTHOTO TI0JIEH, MEPUOJ U YaCTOTa
KojeOaHui B KoJeOaTeabHOM KOHTYpE, 3apsii M Cuila TOKa B Ipoliecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KosieOaHuM, (POKYCHOE pacCTOsSHUE U
ONTUYECKAsI CUJIA JIMH3BI, TP OMMCAHUU TIPABWIILHO TPAKTOBATh (PU3NUECKUN

CMBICJI UCITOJIb3YCMbIX BCJIMYUH, UX
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0003HAUEHUSI W EAMHMIBI; yKa3bIBaTh (DOPMYIBI, CBS3BIBAIOLINE TAHHYIO

(bU3MYECKYIO BEIMYMHY C IPYTUMU BETUYMHAMU

115

OnuceiBaTh M3YyYEHHBIE KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJB3Ys
(u3nyecKue BETUYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI U
4acTOTa CBETA, YHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ MOJIypacnaia, SHEPrus
CBSA3U ATOMHBIX Sep; NIPU OMUCAHUM MPaBUIBHO TPAKTOBAaTh (PU3MUYECKUU
CMBICJT UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €JAMHMIIbI; YKa3bIBATh
(opMyIbl, CBSA3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C JAPYTUMHU
BEJIMYMHAMH, BHIYUCIISATH 3HaUeHUE (PU3UUECKON BEITMUUHBI

11.6

AHanu3upoBaTh (PU3NUECKUE MPOLECCHl U SBJICHUS, UCIONIb3YS (PU3NUECKHE
3aKOHBl M MNpUHOUOBL 3akoH Owma, 3aKOoHBl MOCIEAO0BATEIBHOIO U
MapauIeIbHOIO COCAUHEHMSI IPOBOJHUKOB, 3aKkoH J[koyns - JIeHna, 3akoH
AJIIEKTPOMAarHUTHOM MHIYKIUHU, 3aKOH MPSIMOJMHEHHOr0 pacnpoCTpaHEHUs
CBETA, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMJICHHUS CBETA, YpPaBHEHUE
OiiHTeitHa u1a  porodPderra, 3aKOH COXpAaHEHHs HHEPruu, 3aKOH
COXpPAaHEHMs] UMITYJIbCa, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsija, 3aKOH
COXpaHEHHMs] MacCOBOI'O 4YMcia, MocTyiaaTsl bopa, 3akoH paanoakTUBHOIO
pacmajga; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4EeCKOE BBIPAYKEHUE U YCIOBUSI (TPAHULIbI, 00JACTH) TPUMEHUMOCTH

11.7

OHpe,)IeJISITI) HarpaBJICHUE BEKTOPA HHAYKIIUY MAarHUTHOI'O ITOJISA ITPOBOJHUKA
C TOKOM, CHJIBI AMnepa N CHUJIbI HopeHua

11.8

CTpouTh W ONHCHIBATH H300paKEHHUE, CO37aBaeMOE€ IIJIOCKUM 3E€PKajioM,
TOHKOHU JIMH30U

11.9

BBITIOJHATE 3KCIEPUMEHTHI 110 HWCCIICIOBAHUI0 (DU3HYCCKHX SIBJICHUUA |
MPOIIECCOB C MCITOJIL30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI; TIPU 3TOM
dbopmynupoBaTh TpodaeMy (3aAady) W THUIOTE3y Y4EeOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, IPOBOUTH OMBIT U
(hOpMyITHPOBATH BHIBOIBI

11.10

OcCyIecTBIAATh NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYUH; TIPH
STOM BBIOMpaTh ONTHMAIBHBIA CINOCOO W3MEpPEeHUs | HCIOJIb30BaTh

V3BECTHBIE METObI OLICHKH IOTPEIIHOCTEN U3MEPEHNUN

11.11

VccnenoBare 3aBUCUMOCTH  (DU3MYECKUX BEJIWYMH C HUCHOJIb30BaHUEM
[IPSIMBIX U3MEPEHUM; IIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
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(bUKCUPOBATH PE3yJabTAThl MOJYUCHHON 3aBHCUMOCTH (PU3MUECKUX BEIHYUH

B BUJIE TAOIUI] ¥ TpaMKOB, IeTaTh BBIBOJIBI 110 pe3yIbTaTaM HCCIEI0BaHUS

11.12

CobmroiaTh TpaBuiIa 0E30MaCHOro TPY/Aa MPU MPOBEICHUN UCCICIOBAaHHUI B
paMKax y4eOHOTO SKCIEpPHMEHTa, YUeOHOHMCCIIEIOBATEILCKON U MPOCKTHOM
NEATeIbHOCTH C  WUCIOJb30BAaHHEM  HM3MEPUTEIBHBIX  YCTPOMCTB H
1a00paTOPHOrO 00OPYTOBAHUS

11.13

Pemate pacueTHble 3amaddl C SBHO 3aJaHHOW (PU3UYECKOHW MOJIEIBIO,
MCIONBb3YsS (PU3UYECKHE 3aKOHBI M MPHUHIUIIBI, HA OCHOBE aHal3a yCJIOBHUS
3a/1a4u BbIOMpATh (PU3MUECKYIO MOJENb, BBIIEIATh PU3NUECKUE BEIUYUHBI U
(hopMyIibl, HEOOXOAUMBIE AJIsl €€ pelIeHHs], IPOBOJUTH PACUEThl U OLIEHUBATH

peaIbHOCTh MOJYYEHHOTO 3HaUCHHS (PU3UUECKON BETUYUHbI

11.14

Permate kauecTBEHHBIC 32/1a4H: BEICTPAUBATD JIOTHYECKH HETIPOTUBOPECUHBYIO
[IETIOYKY PAcCYXKJIEHUI ¢ OTIOPO Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyecKue SIBICHUS

11.15

Vcnonp3oBaTh  NMpU  peUIEHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
WH(POpPMAIIMOHHBIE  TEXHOJNOTMU  JJs  TOUCKA,  CTPYKTypHUpPOBaHUS,
WHTEpIpPETAllMl W TPEACTaBICHHUS y4eOHOM W  HaydHO-TIOMYJISPHON
nH(pOpPMAINH, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHHKOB;, KPUTHYECKH

QHAJIM3UPOBATH MOJIy4yaeMyl0 HH(OPMAIIHIO

11.16

00BACHATH IIPUHIMAIIBI JIICUCTBUS Malll1H, HpI/I60p0B Hn TCXHHYCCKHUX
yCTpOP'ICTB; pasjn4iarb YCIOBHUA HX 0e30IacHOr0 MCIIOJB30BAaHHUSI B

MOBCENHEBHOM KN3HU

11.17

[IpuBOANTH MPUMEPHI BKJIaa POCCHICKHIX U 3apYOEKHBIX YUCHBIX - (PU3UKOB
B pPa3BUTUE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEro MHpa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Vcrionb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B MOBCEJHEBHOM >KU3HU
s oOecredeHnsi 0€30MacHOCTH MpH  OOpalleHuu C  mOpudopamMu U
TEXHHYECKUMH YCTPOWUCTBAMH, IS COXPAHCHHS 3JI0POBbS M COOIIOICHUS
HOPM 9KOJIOTHYECKOTO MOBE/ICHHS B OKPY’KAIOIEeH cpeie

11.19

PaGotate B Tpymnme C BBIIOJHEHHWEM pAa3jIMYHbIX COLMAJIbHBIX pOJEi,
[UIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAILHO PACTIpPENeNiaTh O0S3aHHOCTH U
[JAHUPOBATh JIESITENIbBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJEKBATHO
OLICHUBATh BKJaJ KaXJIOTO0 W3 YYACTHUKOB TPyNIbl B peEUICHUE
paccMaTpuBaeMoi mpooIeMbl
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HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUA

Kox Kox IIpoBepsieMble 2JIEMEHTBI COACPIKAHUS
pasznena | IIPOBEPAEMOrO
JJIEMEHTA
4 OJIEKTPO/IMHAMUNKA
4.3

MAT'HUTHOE ITIOJIE. QJIEKTPOMATI'HUTHAS MHAYKINA

43.1 [locTositHHBIE ~ MarHuThl.  B3auMopgelcTBHE  MOCTOSHHBIX
MarHuTOB

4.3.2 MaruutHoe mnosne. Bektop MarHuTHOM MHAyKumu. IIpuHuun
cynepno3uuuu. Jluaun MarautHoM nHAYKUMK. Kaptuna nuHui
MAarHMTHOM MHIYKIUU MOJISI HOCTOSSHHBIX MarHUTOB

433 MarautHOe 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa JMHUM 1o
JUIMHHOTO MPSIMOIO0 IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
[IPOBOJIHMKA, Karymku ¢ TokoM. OmblT  Opcrena.
B3auMopelicTBrue MPOBOJHUKOB C TOKOM

4.3.4 Cuna AMmnepa, ee MOAYJb U HAITPABIICHUE

4.3.5
Cuna JlopeHua, ee MOAyidb M HampaBieHHE. J[BHykeHue
3apsDKEHHOM 4acTULBI B OTHOPOJTHOM MarHuTHoM noje. Pa6ora
cuiibl JIopeHna

4.3.6 SBNEeHNE 3IEKTPOMArHUTHOM UHIYKIINU

4.3.7 [ToTOoK BeKTOpa MarHUTHON UHIYKITUN

4.3.8
O J1C nHaYyKIMH. 3aKOH 3JE€KTPOMAarHuTHOM nHAyKuuu Papanes

4.3.9
Buxpesoe anexkrpuueckoe nose. 31C uHAYyKIMY B IPOBOIHUKE,
NIBIKYLIEMCS] IOCTYNIATEIBHO B OJTHOPOJHOM MarHUTHOM I10JI€

4.3.10 [IpaBuio Jlenna

43.11
NHIyKTUBHOCTb. SBneuune CaMOMHIYKIHH. S/1C
CaMOMHIYKLIUU

4.3.12 DHEeprysi MAarHUTHOTO MOJIsI KATYIIKH ¢ TOKOM

4.3.13 DJIEKTPOMAarHuTHOE TI0JIe

43.14 .
TexHuueckue yCTpOWCTBA: MOCTOSIHHBIE MarHuThl,
SJIEKTPOMAarHMThI, ANEKTPOABUTATEND, YCKOPUTETHU

QJICMCHTAPHBIX YaCTUL, THAYKIIWUOHHAA 11CYb
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4.3.15

[IpakTuyeckue padoTel. 3ydeHne MarHuTHOrO MOJis KaTyIIKU
c TokoM. MccnenoBaHue NEUCTBUS IOCTOSSHHOIO MarHuTa Ha
paMKy ¢ TOkoM. McciienoBanue sBICHUS JIEKTPOMArHUTHOU

VHIYKIUH
5 KOJIEBAHIM S 1 BOJIHBI
51 MEXAHMYECKUWE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

KonebarenbHas cucTema. CBOOOIHBIE KoJieOaHus.
["apmonnyeckue konebanus. Ilepuon, wacrora, amIuMTyna u
(haza xonebanmit

5.1.2

[Ipy>krHHBIN MasiTHUK. MaTeMaTU4eCKU MassTHUK

5.13

YpaBHEHHE FapMOHUYECKUX KoseOaHu.
Kunematnueckoe U JUHAMHUYECKOE OMUCAHUE KOJIEOATEILHOTO
NIBUOKEHUS

5.1.4

[IpeBpalieHre SHEPruud MpPU TAPMOHUYECKUX KOJICOAHUSX.
CBsi3b aMIUIMTYABl KOJIGOAHUM MCXOIHOM BEIWYUHBI C
aMIUTUTYAaMH KoJieOaHUI ee CKOPOCTU U YCKOPEHUs

5.1.5

KonebarenbHblii  KOHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIC
KoJIeOaHMs B U/1€aJIbHOM KoJie0aTeIbHOM
KOHTY]E. Amnanorus MEXTY MEXaHUIECKUMH "
HIIEKTPOMArHUTHEIMU Konebanusimu. @opmyrna Tomcona

5.1.6

3aKOH COXpaHEHMsI SHEPTrUu B UACAIBHOM KoJieOaTeIhHOM
KOHTYpE

5.1.7

BolHy)KJIeHHbIE ~ MexaHuueckue  kosebanus.  Pe3onanc.
Pe3sonancHass KpuBas. BBIHYKIECHHBIE DJIEKTPOMATHUTHBIE
KoJIeOaHMsL.

5.18

[lepemenHblii TOK. CUHYCOUAIBHBIN IEPEMEHHBIN TOK.

5.19

MOIIHOCTh NEPEMEHHOT0 TOKA. AMIUIMTYTHOE U ICMCTBYIOLIEE
3HAYECHUE CUJIbI TOKA U HAPSIKECHUS

5.1.10

Tpaunchopmarop. [IpousBoacTBO, nepeaayda
W TMOTpPEOJICHUE JICKTPUUYECKOW HHEPruH. IKOJOTHUECKHE
pUCKHU npu MIPOU3BO/JICTBE ANEKTPUUYECKON
sHepruu. KynbTypa HCHOnb30BaHUs 3JIEKTPOIHEPIMU B
MOBCEIHEBHON KU3HU

5.111

Texnumueckne ycTpoicTBa: ceiicmorpad, dIEKTPUUYECKUIN

3BOHOK, JIMHHUH 3JICKTPOIICPCaaY
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5.1.12

[IpakTuueckue padotsl. McciaenoBanrue 3aBUCMMOCTH MEpUOJIa
MasbIX KojeOaHWil Ipy3a Ha HUTH OT JUIMHBI HUTU U MAaccChl
rpysa. HMccienoBaHue TNEpEeMEHHOTO TOKa B LENH U3
[IOCJICJOBATENILHO COCJUHEHHBIX KOHJEHCATOpa, KaTyIIKH H

pe3ucropa
5.2 MEXAHUYECKUWE U SJIEKTPOMATHUTHBIE BOJIHBI
5.2.1 MexaHudecKre BOJHBI, YCIOBMS pactpocTpaHeHus. [lepuon.
CKopoCTh pacnpocTpaHeHHs W JiuHa BOJHBL llomepeunsie u
[IPOJOJIbHBIE BOJIHBI
5.2.2 WNuTteppepenuns u qudpakiuns MEXaHUYECKUX BOJIH
52.3 3ByK. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp
3ByKa
5.24 JNIEKTPOMarHuTHbIE BOJIHBI. Ycnosus U3ITy4EeHUs
AIIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanusi BeKTopos E,
B 1 B 3JIEKTpOMarHUTHON BOJIHE B BAKyyMe€
525 CaoiicTBa ANEKTPOMArHUTHBIX BOJIH: OTpakxeHHue,
[TPEJIOMIICHNE, MoJIIpU3aLus, nudpakuus,
nHTepepentrs. CKopocTh 3J€KTPOMAarHUTHBIX BOJIH
526 [Ixana 3JIEKTPOMATrHUTHBIX BOJIH. [Tpumenenue
PJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
5.2.1 [IpyHIMOBl paguoCBA3M M TeneBuAeHMs. Panmonokanus.
DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEN Cpeibl
5.2.8
TexHuueckue ycTpocTBa: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yJIBTPAa3BYKOBasl IMarHOCTHKA B TEXHUKE M MEIMILIMHE, paaap,
panuoNpueMHHUK, TEeIEBU30p, aHTeHHa, TenedoH, CBU-neup
5.3 OIITHUKA
531 [ IpssMONIMHENHOE PAaCIIPOCTPAHEHHUE CBETA B OTHOPOIHOM Cpelie.
JIyd cBeta
5.3.2
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoeHue n300paxeHui B IIIOCKOM 3epKajie
5.3.3
[Ipenomnenne  cBeta.  3aKOHbl  NPEJIOMJICHUS  CBETa.
AOCOJTIOTHBIH IMOKa3aTeNb MPETOMIICHHUS
534

[lonHoe BHyTpeHHee oTpakeHue. IIpenenabHbIi yroi MmoJHOIo
BHYTPEHHETO OTPAKECHUS
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5.35

Jlucniepcust cBeta. CioXHBIN cocTaB 6enoro ceeta. Lpet

5.3.6

CobOuparoniiue ¥ pacceuBarolIMe JIMH3bI. TOHKas JIMH3A.
DOKYCHOE PACCTOSIHUE W ONTUYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoeHune n300pakeHUil B COOMPAIONINX U PACCEUBAIOIINX
nmuH3ax. @opMmysia TOHKOM JMH3BI. YBEJIWYCHHE, IaBAEMOE
TTMH301

5.3.7

HPGIIGHI:-I IMPUMCHHUMOCTHU FCOMeTqueCKOﬁ OIITHUKH

5.3.8

Nutepdepennnsi cBera. KorepeHTHbIE WCTOYHUKH. Y CIIOBUS
HAOIIOICHUS MaKCHMYMOB u MHHUMYMOB B
MHTEPPEPEHIIMOHHOW  KapTHHE OT  JBYX  CHH(Da3HBIX
KOT€pEHTHBIX HCTOYHHKOB

5.3.9

Jludppakums cBera. JudpaxmuoHHas pemeTka. Y CJIOBHE
HAOMIOJICHUs] ~ IJVIABHBIX ~ MAaKCUMYMOB  IpH  MAJCHUU
MOHOXPOMAaTHYECKOI'0 CBETa Ha AU(PPAKIIMOHHYIO PELIETKY

5.3.10

[Tossipuzanus cBera

5.3.11

TexHudyeckue yCTpoOWCTBa: OuKH, Jymna, (oroamnmapar,
MMPOEKIMOHHBIM amnmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs
onTHKa, TUdPaKIUOHHAS PEUIETKa, MOISTPOU]

5.3.12

[TpakTueckue padoTel. U3mMepeHune nokasaresns MpeaoMIICHHS.
MccnenoBanrue CBOWCTB M300paXkeHU B TuH3aX. HaOmoaenue
NUCTIEPCUU CBETA

6 BJIEMEHTGHI CITELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH
6.1 [ 'panuLbl NIPUMEHUMOCTH KJIACCUYECKOMN MEXaHHUKH.
[locTynatel TEOpUH OTHOCHUTEJNBHOCTH: HMHBAPUAHTHOCTH
MOZYJIs CKOPOCTH CBETA B BAKyyM€, IPUHIIMI OTHOCUTEIIbHOCTH
OUHIITeHA
6.2 OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U
COKpaIleHue JJINHbI
6.3 DHEPrusi U UMITYJIbC CBOOOTHOM YACTHIIBI
6.4 CBsi3b MacChl ¢ SHEPTrUel W MUMITYJIbCOM CBOOOJHON YaCTHIIBI.
JHeprust MoKosi CBOOOHON YaCTHIIBI
7 KBAHTOBAS ®U3NKA
7.1 SJIEMEHTBI KBAHTOBOU OIITUKU
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711 @®otonpl. Popmyna [lnanka cBsizu ’HEpruu (HOTOHA C €ro
JacTOTON. DHEPrus U UMITYJbC (HOTOHA

7.1.2
OtkpeiTie u uccnenoBanue ¢dotoddpdexra. Ombiter AT
CroneroBa. 3akoHbl poTodPdexTa

713 VYpaBHeHune OiHmreiiHa ans  doroaddexra. «KpacHas
rparuia» Gororddexra

7.1.4 JlaBnenne ceera. OnbiTel I1.H. JIleGenena

7.15 XHUMHUYECKOE JICHCTBUE CBETA

7.1.6 . .
TexHuueckue  ycTpoiicTBa:  (OTORNIEMEHT, (HOTONATUHK,
coJIHeuHas OaTapesi, CBETOIUO

7.2 CTPOEHHME ATOMA

7.2.1 Monens aroma Tomcona. OmbeiTel  Pesepdopma mo
MCCJIEI0BAHUIO CTpOeHUs atoma. [InmanetapHas Mozaens aToma

7.2.2
[Toctynatel bopa. M3nydyenune u moriomeHne (GpOTOHOB Mpu
[IepeEX0/Ie aTOMa C OJHOI'0 YPOBHS DHEPrMU Ha Apyrou. Bumsl
cnekTpoB. CeKTp ypOBHEW 3HEPruu aToMa BOAOPOIa

7.2.3 o .
BonHoBble  cBoiicTBa  4yactun. Bomasl  ge  bponns.
KopryckynsipHO-BOIHOBOM Ayanu3M. Judpaxius 31eKTpoHOB
Ha KpUCTaJlIax

724 .
CroHTaHHOE€ ¥ BBIHYXJICHHOE W3JIy4YeHUe. YCTpPOICTBO U
MPUHIIMI paOoThI Jlazepa

7.2.5 T . ) .

E€XHUYECKHE yCTpPOWCTBA: CHEKTPaJIbHBIN aHanu3

(ciexTpockon), Ja3ep, KBAHTOBBIM KOMITbIOTED

7.2.6
[IpakTueckue padotsl. Habmrogenue muHenvyaToro crnekrpa

7.3
ATOMHOE A/1PO
7.3.1 MeTo/1bl HAOMIOEHUS U PErUCTPALlMU JIEMEHTAPHBIX YaCTHUIL
7.3.2

OtkpeiTie  paauoakTuBHOCTU. OmbiTel  Pesepdopma 1o
OINpEAENIEHNIO COCTaBa PaJMOAaKTUBHOIO n3nydeHus. CBoilcTBa
anbQa-, 6eTa-, raMMa-u3NydeHus. BiausHue paanoakTHBHOCTH

Ha JKUBBIC OPTaHNU3MbI
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1.3.3 OTtkpbeiTHE TIpOTOHA M HeulTpoHa. HykinonHas monens siapa
['eitzendepra - IBanenko. 3apsy sapa. MaccoBoe uucio sjpa.
M30TO0MnBI
734
Anbda-pacman. DNeKTPOHHBIA W TIO3UTPOHHBIA OeTa- pacma.
["amma-u3nydenue. 3aKoH paJloaKTUBHOTO pacnaja
735 OHeprusi CBSI3M HYKJOHOB B sjpe. SnepHble cunbl. Jledext
Macchl siipa
7.3.6 Sneprbie peakiuu. JleneHue u CUHTE3 AP
1.3.7 Anepubiii peaktop. Tepmosimepubiii cunTe3. [IpobGraembl u
[EPCIEKTUBBI SJIEPHON IHEPreTHUKU. DKOJIOTMUECKHE aCTEeKThI
SIEPHOM DHEPIreTUKHU
7.3.8 9
JIEMEHTapHBIC YaCTHIIBI. OTtkpeITHE MO3UTPOHA.
DyHIaMeHTaIbHbIE B3aUMOJIEHCTBUS
7.3.9 Texnuueckue ycTpoilcTBa: J03UMETp, Kamepa BuibcoHa,
SJIEPHBINA PEaKTOp, aTOMHasi 6oMOa
7.3.10 I
paktuyeckue pabotel. MccnenoBanue TpekoB yacTHIl (110
roTOBBIM (poTorpadusim)
SJIEMEHTBI ACTPOOU3NKU
8.1 B
un 3Be3nHoro Heba. Co3Be3usi, IpKUE 3BE3/Ibl, MIIAHETHI, UX
BUJIMMOE JIBHIKCHUE
8.2 Comueunass cucrema. [lmaneTrs! 3emHON Tpymmbl. [lnanersi-
TUTAHTBl U WX CIYTHUKH, KapJIMKOBBIC IUIaHEThl. Masbie Tena
ConHeYHOM CUCTEMBI
8.3 Counnrie, potochepa u armochepa. CotHeuHass aKTUBHOCTh
8.4 Wctounnk sneprun ConHIa U 3B€3/1
8.5
3Be3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: MAcCCa, CBETHMOCTD,
paauyc, TemiepaTypa, HX  B3aUMOCBs3b.  Jlmarpamma
(CTIEKTpaJbHBIM KJIaCC - CBETUMOCTH». 3B€3/bl TJaBHOU
MOCJIEJIOBATEILHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTbY IS
3BE3]] TJIAaBHOM MOCJE10BAaTEIbHOCTH
8.6 BuyTpeHHee crpoeHue 38e37. COBpEMEHHBIE MIPEACTABIECHUS O

MPOHUCXOXKIACHHUN W 3BOJIOITHUHN COJ'IHIIa H 3BEC3/. OTanel KU3HA
3BC3/]
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8.7

Muieunblii [IyTe - Hama ["amaktuka. CnupanbHas CTpyKTypa
['amakTHKH, pacupeneneHue 38e3, ra3a u nslii. [lonoxenue u
neuxenue Connna B lamaktuke. Ilnockas u chepuueckas
noacucTeMBbI I aTakTHKH

8.8

Tunel ralakTuk. PaguoranakTuky U KkBa3apbl. UepHbIE IBIPHI B
SIIpaxX rajJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akon  XaOOmna.
Paz0Oeranue ramaktuk. Bozpact u paanyc Bcenennoii, Teopus
bonbmoro  B3peiBa.  Mogens  «ropsuen  BceneHHON».
PennkroBoe n3nydeHue

8.10

MacmtabHass ~ cTpykTypa  BcenenHoil.  MeraranakTuka.
Hepemiennbie mpo0ieMbl aCTPOHOMUN
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