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®denepanbHas pabodas mporpamma 1o yueOHnomy mnpeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpeameTHas o6nacTh «EcTecTBeHHO-HaydHBIE MPEIMETH») BKIIOYACT
MOSICHUTENBHYIO 3aITMCKY, COIepKaHue O0yUCHHSI, INTAHUPYEMbIC PE3yIbTaThl OCBOCHUS
nporpamMmbl 1Mo (U3MKe, TEeMaTUYECKOe IUTAaHUpPOBAaHUE, MEpedeHb (Koaudukatop)
pacmpeeNieHHbIX MO Kjaccam IPOBEPSIEMBbIX TPEOOBAHW K pe3yJbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl CPEIHEr0 00IIero oOpa3oBaHUs M SJIEMEHTOB
cozepxkaHus o Gpusuke.

[TosicHuTeIbHAS 3amMCcKa OTpakaeT OOIIHME IMEIW W 3a7a4yd HW3yYeHHs (U3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €r0 M3YYEHHUIO0 OO0yJaroIIMMUCS,
MECTO B CTPYKType yd4eOHOTO IIjlaHa, a TaKKe TMOIXOIbl K OTOOPY COJep KaHWS,
K OIPEICTICHUIO IJIAHUPYEMbIX PE3yJIbTaTOB.

Conepxanne OOydYeHHS PACKpBIBACT COJEP)KATEIbHBIC JIMHUH, KOTOPHIC
IpeajaratoTcs Uisi 00sS3aTeIbHOrO M3YYEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO
oOmrero oopa3oBaHmsl.

[Inanupyembie pe3ysibTaThbl OCBOCHHS MPOrpaMMbl MO (PHU3MKE BKIIOYAIOT
JUYHOCTHBIC, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEepHoa OOYyYCHHS Ha YpOBHE
cpemHero o0IIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIC TOCTIKEHHS O00ydarolierocs
3a KaXIbli ToJ1 OOy4eHHUS.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHs Ha YPOBHE CPEAHETO 00I11ero 00pa30BaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBAaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
oOpazoBarenbHO# mporpammel, npenacrasieHHbix B GI'OC COO, a Taxxke ¢ y4eToM
benepanbHOI paboueii mporpaMMBbl BOCIIUTAHUS M KOHLICTILUU TPETOAaBaHus y4eOHOTO
npeamera «®duszukay B o0pa3zoBaTelbHBIX opranuzamusx Poccuiickoit dexneparum,
pealIn3yIoIuX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

CopeprkaHue mporpamMmsl 1o (PU3KMKE HAMPABIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTuHbI mMupa oOydarommxcs 10-11 kmaccoB mpu oOyueHuu ux (U3MKe
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIBbHOCTHOro mnoaxoxaa. lIporpamma
no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k miaHUPYEMBIM JIMYHOCTHBIM,
NpPEeIMETHBIM W METalpeJMETHBIM pe3yibTaTaM OOydYeHHs, a TakKe YYHUTHIBACT
HEOOXOIMMOCTh pealu3aldyd MEKIPEAMETHBIX CBSI3ed (PU3MKHM C ECTECTBEHHO-
HAy4YHbIMU Y4YeOHBIMH TpeAMeTamMu. B Hell ompenenstoTcs OCHOBHBIC LENH HU3YUYEHUS
¢u3MKK Ha YPOBHE CpenHero oOmiero o0Opa3oBaHUs, IJIAHUPYEMble pe3yJIbTaThl
OCBOEHHMS Kypca (M3HUKHU: JTMYHOCTHBIE, METAlpeJMETHbIE, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[IporpamMma 1o ¢pu3HKe BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHHUS Kypca (U3MKKM Ha 0A30BOM YPOBHE, B TOM
quclie IPeIMETHBIE Pe3yIbTaThl M0 ToaM 00yUYeHMUs;

cozepkanue yueoHoro npeamera «Ousuka» no rogam o0ydeHHs!.
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[IporpamMMa no ¢u3uke MOKET OBITh MCIOJNB30BAHA YUYHUTENSMU KaK OCHOBA
IUI COCTaBJIEHMsI CBOMX paboumx mnporpamm. IIpm pazpaboTke paboueil mporpammsl
B TEMATHUYECKOM IUIAHUPOBAHUU JOJIKHBI OBITH YUTEHBI BO3MOXHOCTH HCIOJIb30BAaHUS
ANEKTPOHHBIX (LIUQPPOBBIX) 00pPa30BATENbHBIX PECYPCOB, SBISIOLIUXCS y4eOHO-
METOIMYECKUMU MaTepraniamMu (MyJIbTUMEIUHHBIE TPOTrPAMMBI, SJIEKTPOHHbIE YYCOHUKU
U 3a/la4HUKH, DJIEKTPOHHBbIE OHOIMOTEKH, BHUPTyallbHbIE JA0OPATOPUU, WIPOBBIC
IPOrpaMMbl, KOJUIEKIMH UU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), pPEaTU3YIOIIUMU
TUAAKTUYECKUE BO3MOXHOCTH HH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHUE KOTOPHIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUH.

[Iporpamma 1o ¢u3uKe NpeaoCTaBIIeT BO3MOXKHOCTD JIJISl pealiu3aliuu Pa3IudHbIX
METOIMYECKUX MOJXO0/I0B K OpraHu3aiuu o0ydeHus (GU3uKe Mpu YCIOBUH COXPAHECHUS
00s3aTENIbHON YaCTH COJIEP KaHUS Kypca.

®du3rka Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KaUeCTBE
y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU
00 okpyxkarwmem wMupe. IlkonbHBI Kypc QU3UKH — CUCTEMOOOpa3yroUui
JUISl €CTECTBEHHO-HAYYHBIX yU€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKHUE 3aKOHBI JIEKAT
B OCHOBE INPOLIECCOB W SIBIICHUM, H3y4aeMbIX XUMUEH, Ouojorueu, Qusnyeckoin
reorpadueil U actpoHomueil. Mcnoyiib3oBaHWE U AKTUBHOE MPUMEHEHUE (PU3MYECKHUX
3HaHUI OmpenesnsieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMM B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUSA KOCMOCA, TOJIYYEHHS HOBBIX MAaTEpHAJIOB
C 3a/JlaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHwe (U3MKH BHOCUT OCHOBHOW BKJIAJ
B (GOpMHpOBAaHHE  E€CTECTBEHHO-HAyYHOHM  KapTHUHBI  MHpa  OO0y4arolluxcs,
B (()OpPMHUPOBAHUE YMEHUW IPUMEHATh HAYYHBIA METO/ MO3HAHUS TIPU BBIMOJTHEHUN UMU
y4EOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3HKHU 11 YPOBHS CpPEIHETO 0011er0 00pa30BaHuUs MOJIOKEH Pl
U7ei, KOTOPbIE MOXKHO PACCMaTPUBATh KAK IPHUHIMIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C€ HEW KypC SBISETCA JIOTUYECKH
3aBEpUICHHBIM, OH COAEPXHUT MaTepual M3 BCEX pa3/eloB (U3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (hH3HUKHU.

Hoesn cenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca GU3NKH 00bEAMHEH
BOKpPYr ¢usnueckux Tteopuil. Benymmm B Kypce sBusercs (OpMHUpPOBaHHE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuszayuu. Peammzanus wuIen MpeanoyiaraeT MCIOIb30BaHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NIECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS (PU3UKU
C pa3BUTHEM OOILIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoesn npuknaonot nanpaénennocmu. Kypc (u3Mku mpenmnosiaraeT 3HaKOMCTBO
C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3AKOHOB.

Hoes sxonocuzayuu peanusyercs NOCpeACTBOM BBEIECHUS IEMEHTOB COAECPKaHUS,
HOCBSILEHHBIX JSKOJOTMYECKMM Hpo0jieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
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C pa3BUTHEM TEXHHMKH U TEXHOJIOTHH, a Takke 0OCY>KIeHusl nmpobieM panuoHaIbHOIO
IPUPOOTIONH30BAHUS U IKOJIOTUIECKON O€30TacHOCTH.

CTepKHEBBIMU d3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIero
oOpa3zoBanusi sBIstOTCS  u3nueckue Teopun (hopMHUpOBaHHME TpEACTaBICHUMN
0 CTPYKTYpe MOCTpPOCHHsI (PU3UYECKON TeopwH, poiau (PyHIaMEHTAJIbHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJ]E, TPAHUIAX MPUMEHHUMOCTHU
TEOPHA, JUTSI OTTMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUH M MPOIIECCOB).

CHCTeMHO-ACSTENHPHOCTHRIN TTOAXO0A B Kypce (PU3HKHU pealn3yeTcs MPEekKIe BCEro
3a CYET OpraHU3alMK IKCIEPUMEHTAIBHON JesiTeNbHOCTH o0yyatomuxcs. s 6a30Boro
YpOBHS Kypca GU3HKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
IKCIIEPUMEHTOB U JJa0OPATOPHBIX pabOT, KOTOPHIE B MporpaMmMe Mo Gu3uKe 00beAMHEHBI
B OOIIUI CITUCOK YYCHUUECKHUX MPAKTUICCKUX paboT. BrimeneHue B yka3aHHOM TIEpEeUHe
7abopaTopHBIX pPabOT, TPOBOAUMBIX JUIsI KOHTPOJSI W OIEHKH, OCYIIECTBIISICTCS
y4acTHUKaMU 00pa30BaTENbHOTO MPOoliecca UCXO0/I U3 OCOOCHHOCTEN TJIaHUPOBAHUS U
ocHameHus kabuaera pusukn. [Ipu 3TOM oOecreunBaeTcs OBIAICHUE 00YJIArOIITUMUCS
YMEHUSIMU ~ TPOBOAUTH KOCBEHHBIE HM3MEPEHHS, HCCICIOBAHMS 3aBUCHUMOCTEH
(GU3HYECKUX BEIMYMH U TIOCTAHOBKY OITBITOB ITO TIPOBEPKE MPE/II0KEHHBIX THIIOTE3.

Pemenne pacyeTHBIX M Ka4ECTBEHHBIX 3a7a4 C 3aJIaHHON (PU3NYECKON MOJENbIO,
MO3BOJISIONIEE NPUMEHSATh W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszznena Kypcea, Tak ¥ MHTETpUPYS 3HAHUS U3 Pa3HBIX pa3esioB. [[1s KauecTBeHHBIX 3a1a4
IPUOPUTETOM SIBIISIOTCS 3a/laHMsI HA OOBSICHEHUE MPOTEKaHUsA (U3MUYECKUX SBICHUUN
U TIPOILIECCOB B OKpYXKarolled Ku3HU, TpeOyromine BbIOOpa (PuU3MUECKON MOjaeIu
JUTSI CUTYalliU TTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusamMu OPI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHunto yaeOHOTO mpoiiecca 6a30BbIi YpOBEHb Kypca (U3HKU Ha YPOBHE CPETHETO
o0mero oOpa3oBaHUs JOJDKEH M3Y4aThCsS B YCIOBHUSAX MPEAMETHOTO KaOWMHETa (HHU3UKH
WIM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. Hamnuune B kabuHere (U3UKH HEOOXOIUMOTro JaOOpaTOPHOTO OO0OPYIOBAHMS
JUTSI BBITIOJTHCHMSI YKa3aHHBIX B MporpaMMe Mo (U3UKE YUYEHWUYECKHUX MPAKTHUICCKUX
paboT U JEMOHCTPALIMOHHOTO 000PY0BaHUS 00S3aTENHHO.

JlemoHCTpannonHoe o0opyaoBanue (GopMUpyeTcs B COOTBETCTBUHU C MPUHITUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH U  OOECIeYMBaeT IMOCTAHOBKY IEPEUYMCICHHBIX
B IIporpamMme Mo (U3MKe KIFOUYEBBIX JIEMOHCTPAIMHA IS WCCIICIOBAHUS H3Y4aeMBbIX
SIBJICHUU U TPOIECCOB, IMITUPUIECCKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHCHU .

JlabopaTtopHoe 00OpymoBaHHWE MJII YYCHHUYECKUX  MPAKTUYECKHX  padoT
dbopMupyeTCs B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B pacueTe OJIHOTO
KOMITJIEKTa Ha JBYX OOydYammxcsa. TeMaTmueckue KOMIUIEKTH J1abopaTOPHOTO
000pyI0BaHUs IOJDKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM HCTIOb30BAHUH aHATIOTOBBIX
U UPOBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
1 pOBBIX JTabopaTopuid.

OCHOBHBIMH LIETISIMU U3Y4YEHUST PUBUKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:
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dbopMHpoBaHUE MHTEpPECa U CTPEMIICHHUS OOyYarolIMxcsi K Hay4YHOMY H3YUYEHUIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN;

pa3BUTHE TMPEICTABICHUN O HAyYHOM METOJAE IO3HAHWS H (PopMUpOBaHUE
HCCIIEJIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHNEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa H3YyYEHUS OCHOB
CTpOEHHUs MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHUe yMEHUNU OOBSCHSATH SIBJICHHUS C MCIOJIb30BAHUEM (PU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUNH O pOMU (PUUKH NS pPa3BUTUSA  JIPYTUX
CCTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTiokeHrne HSTHX TIiese  o0ecreunBaeTcsl pElIeHHeM CIeAYIOIMX —3ajad
B MPOIEeCCe U3YyUECHUS Kypca (PU3UKU HA YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs:

MpUOOpPETEHUE CHUCTEMbl 3HAaHUK 00 00mux QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSX, BKIIOYAS MEXAHHUKY, MOJICKYJISAPHYIO (U3HUKY, AJIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHUI TNPUMEHATh TEOPETUYECKHE 3HAHUS JJIsi OOBSCHEHUS
bu3nueckux SBIEHUW B TPUPOAEC U ISl TPUHITHS TPAKTUYECKUX PEHICHUN
B IIOBCEIHCBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs] PA3IUYHBIX 3a7ad C SBHO 3aJaHHOW (HU3HMYECKOU
MOJIEIIBIO, 3a/1a4, TTOIPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/laHne (PU3UIECKON MOJIeH,
a7ICKBaTHOM yCIIOBUSAM 3a/1a4U;

MOHUMaHue (U3NYECKUX OCHOB M MPUHIIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX MTPOLIECCOB, UX BIMSHUSA HA OKPYKAIOILLYIO CPEAY;

OBJIAJICHUE METOJAaMHU CaMOCTOATEIHLHOTO IUIAHUPOBAHHMS U TPOBEICHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAJIM3a W WHTEPHIpeTalnu WHOOPMAITUH, ONpeaeiIeHUs
JIOCTOBEPHOCTH MOJYyYE€HHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBHM JUISI PAa3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

OOmiee 4mCIIO YacoB, PEKOMEHIOBAHHBIX I U3ydeHus (usuku, — 136 4dacos:
B 10 xacce — 68 yacoB (2 yaca B Heeno), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemsiii B mporpamMmme 1o Gu3nke nepedeHp J1a00paTOPHBIX U MPAKTHIESCKUX
paboT SABJISETCS PEKOMEIOBAHHBIM, YUUTEIb JIETAET BHIOOP MPOBEACHUS J1aOOPaTOPHBIX
paboT 1 ONBITOB C YYETOM MHIAWBUIYyabHBIX OCOOCHHOCTEHN 00yJarommxcsl.

Jlrobast pabovas mporpaMma JOJDKHA TOJHOCTBIO BKIIFOYATh B ce€0s COAEpKAHUE
JAHHOM MPOTPaMMBI IO (PU3HKE.

B otnenbHbIX ciaydasx Kypc (U3MKU 0a30BOT0 YPOBHS MOXET U3ydaThCsl B 00bEeMe
204 4gaca 3a nBa roga ooydenus (3 4 B Hegenmto B 10 u 11 kimaccax). B atom ciyuae
YBEJIMYMBAETCS HE MeHee ueM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE UCIIOIb3YETCs yUUTEIEeM
JUISI U3YYCHHUS BOIPOCOB, TECHO CBS3aHHBIX C BBIOpAaHHBIM TpoduiieM OoOydYeHHS,
Y yBEJIUYHMBACTCS yucOHas Harpy3Ka, OTBOIMMAs Ha U3YUCHUE MEXaHUKH, MOJICKYJIIPHOU
GUBUKM U DJIEKTPOJWHAMMKHU, 3a CUET pACHIMpEeHHUs 4YHucia J1abopaTOpHBIX padoT
HCCJIEI0BATENILCKOTO XapaKTepa U YPOKOB PEIICHHs KAUeCTBEHHBIX M pACUETHBIX 3a71a4.
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COJEPKXAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOI'0 IO3HAHUS

®usnka — Hayka o npupoze. HayuHble METOIBI MO3HAHUS OKPYXkKAIOLIET0 MUPA.
Ponb skcniepuMenTa M TEOPUH B ITPOLIECCE TO3HAHUS TPUPObL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3HUECKUX SBICHUM © TporieccoB. HaydHble THITOTE3HI.
®duznyeckue 3aKOHbI M TEOPUHU. ['paHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUA.

Pons u mecto ¢uzuku B GopMHUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUDA,
B [IPAKTUYECKON JIEATEIIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHaoroBsie U U(POBHIE U3MEPUTEIIBHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATUUKHU.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe qBrxkeHrue. OTHOCUTENbHOCTh MEXAHUYECKOT0 ABMKeHUs. CucteMa
orcyera. Tpaekropus.

[lepemenienune, CKOpOCTh (CpeaHsIsE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepualbHOW TOYKH, KX MPOEKIMM Ha OCHU CHUCTEeMbl KoopauHat. CrokeHue
IIEPEMELIEHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE MpsIMOJIMHEHHOe aABWXKeHue. [‘paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEPEMEIICHNS] MAaTCPUAIbHON
TOYKHU OT BPEMEHHU.

CBoOoaHOE majieHne. Y CKOpeHre CBOOOTHOTO MaICHUSI.

KpuBonnneitHoe nBuxeHue. JIBUKEHHE MATEpPUAIIBHOW TOYKH IO OKPYKHOCTH
C IOCTOSIHHOM [0 MOJIYJIX0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAs CKOPOCTh. [lepron
U yactoTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIHUAOMETp, ABUKCHUE
CHApSIIOB, LICTIHBIE 1 PEMEHHBIE NIEPEIayuu.

Llemoncmpayuu

Mogene cuCTEMBI OTCYETA, WUIOCTPALUSA KUHEMATUYECKUX XapaKTEPUCTHK
JIBH>KCHUSL.

[IpeobpazoBanue NBUKEHUHN C UCTIOIBL30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGmonenne nBukeHHWs Tena, OpOIIEHHOTO TMOJ  YIVIOM K TOPU3OHTY
Y TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpagienue ckopocTu 1mpy ABUKEHUHU 110 OKPYKHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3y4eHne HepaBHOMEPHOT'O JIBMXKEHHS C LIENBIO OIPEIEIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOWIEHHS  MEXKAY IIyTAMH, IPOMIACHHBIMHA  TEJIOM 32
MIOCJIEIOBATENBHBIE PABHBIE TPOMEKYTKN BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydyenne nABMKEHHsI ILIAPHKA B BI3KOM KUIKOCTH.

W3ydeHue nBUKEHUS Teja, OpPOIIEHHOTO FTOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun otHocurensHocTH [anunes. [lepseii 3akoH Herotona. MuepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumun cynepnosunuu cui. Btopoil 3akoH HproToHa
JUI. MaTEpUaIbHON TOUKHU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tsokectu. [lepBasg kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbsl TpeHusi (mokos, ckojbkeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHusi CKOJIbKEHUS U cuia TpeHus nokos. Koadpdunuent tpenus. Cuia
COINPOTHUBIICHUA MPU ABUKECHUU TEJIa B KUJKOCTHU WJIU rase.

[ToctynarenbHOE U BpalllaTeibHOE JBUKEHUE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaueHus. 11neuo cumel. YcinoBus paBHOBECUS
TBEPJIOTO TENA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHCHUE: MOAIIMNITHUKH, IBUKECHUE
MCKYCCTBEHHBIX CITYyTHUKOB.

Llemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TET.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CioxeHne cuiL.

3aBUCUMOCTH CHUIJIBI YIIPYTOCTH OT JiepopMaliuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U T1aJICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIBKEHUS.

VY ciioBusi paBHOBECHS TBEPIOTO TeJia. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue nrkeHust Opycka 1o HakJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  yOPYTOCTH, BO3HUKAIOUIMX B IPYKHUHE
U PE3UHOBOM 00pasiie, OT UxX JAePopMaliuu.

HccnenoBanue ycnoBuii paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKkonwvl coxpanenus é mexaHuke

NmMnynbec MaTepraibHOM TOUYKM (TeJa), CUCTEMbl MaTepUANIbHBIX TOoueK. MMItynbe
CUJIbl M U3MEHEHHUE HMITyJbCa Tela. 3aKOH COXpAHEHUs HMIyJibca. PeakTuBHOE
JBH>KECHUE.
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Pa6oTa cumbl. MOIIHOCTE CHITHI.

Kunernueckass »Heprusi MarepuaibHOW TOuku. Teopema 00 HU3MEHEHUU
KUHETHUYECKOW SHEPTUM.

[lorenumanbHas 3Heprus. [loTeHumanbHas sHEprus ymnpyro aeQopMHUpPOBAHHOM
npyxuHsbl. [loTeHInanpHas YHEPTUA Tea BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTeHmmanbHbIe M HETTOTEHITMATBHBIE CHITBL. CBSI3b pa00OThI HEMOTEHIIMAIBHBIX CHIT
C U3BMEHEHUEM MEXaHUYECKON SHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXAHUYECKOU
SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHudyeckre yCTpOMCTBA M IPAKTHMYECKOE INPUMEHEHHE: BOJIOMET, KOIIEp,
NPYKUHHBIN MUCTOJIET, IBHKECHUE PAKET.
Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[Tepexoa MOTEHIUAIBHOM SHEPTUU B KHHETHUYECKYIO U OOPaTHO.
Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3yuenue abCcoM0THO HEYIIPYTOTo yiapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizU pabOTHI CUIIbI C UBMEHEHHMEM MEXaHUYECKON HHEpruu Temna
Ha [IPUMEpE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Paszpnes 3. MogiekyasipHasi pusuka 1 TepMOAUHAMMKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUH M HX OIBITHOE
obocHoBanue. bpoyHoBckoe maBwxkenue. Juddysua. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS 4YacTUll BeuiecTBa. MoJenn CTpOeHUs Ira3oB, JKUIKOCTEH M TBEPIBIX
Tel U OOBACHEHHE CBOMICTB BEILECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl
monekyn. KonnuectBo Bemectsa. [locrosanas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m ee usmepenue. Illkama temmeparyp
Lenabcus.

Mopnene uaeanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYJSIPHO-KHHETHUYECKOU
TEOPUH UACATBHOTO ra3a. AOCOIOTHAS TeMIlepaTypa Kak Mepa CpelHe KUHETUYeCKOU
SHEPruM TEIUIOBOTO ABMXKEeHUs yactull rasza. lllkana temnepatyp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHenue MenneneeBa—Knanelipona. 3akon [lansToHa. M3ompoueccsl B
U/ICAJIbHOM Ta3€ C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mnpeacraBieHue
U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHu4yeckue yCTpocTBa U MPaKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpapuu MOIEKyJ
OpPraHUYEeCKUX COECINHEHUN.

OnpiTel 0 ANGGY3UH KUIKOCTEN U ra30B.
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Mogpenb OpOyHOBCKOTO IBHKCHHSI.

Mogens onsita IlTepHa.

OnBITHI, TOKa3BIBAIOIINE CYIIECTBOBAHNE MEKMOJICKYJISIPHOTO B3aHMOICHCTBHSL.

Moienb, WIUTFOCTPUPYIOIIAs IPUPOTY JaBJICHHS ra3a Ha CTGHKH COCY/Ia.

OnBITHI, HJUTIOCTPUPYIONINE YPABHEHUE COCTOSHUS UCATHLHOTO ra3a, H30IPOIIECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

OmnpeneneHre Macchl BO3AyXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUI 00beMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTPaMU COCTOSTHUS pa3pe)KEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmonuHamuueckass cucrema. BHyTpeHHssT DSHeprus TEPMOAMHAMUYECKON
CUCTeMbl U CrHocoObl ee u3MeHeHHs. KommdecTBo TermioTel W paboTa. BHyTpeHHss
JHEPrusl OJHOATOMHOI'O WACAIBHOIO ra3a. Buibl Tersonepenadu: TEIJIONPOBOAHOCTb,
KOHBEKLMS, W3JIydeHHUE. YJIelIbHas TEIUIOEMKOCTh BellecTBa. KoaudecTBO TEIIOTHI
IIpU TEIUIONEepeIaye.

[Tonsitue 06 aguadbataom npouecce. [lepBbiii 3akoH TepMoaMHAMUKU. [IpumeHeHue
NEpPBOro 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

Bropoii 3akon TepmonuHamMuku. HeoOpaTtuMocTh Ipo1ieccoB B MPUPOJIE.

TemnoBsie mMamuabl. [IpuHIUNBL AeiicTBUS TeruioBbIX MamuH. [IpeoOpa3zoBanus
SHEPruH B TEIUIOBbIX MamuHax. KoadduineHT none3Horo qeicTBUS TEIIOBOI MaIIMHBI.
Hukn KapHo u ero xKodh@UIMEHT MOJIE3HOTO JCHCTBHS. DKOJIOTHYECKHE MPOOIEMBI
TEIUIOPHEPTETUKHU.

TexHHUecKre yCTpOKCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJOJUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEN 3HEpruu Tena NpUu COBEPIIEHUH PaOOThI: BBUIET MPOOKH
u3 OyTBUIKU TOJ JEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
yTeM TpeHus (BUIEOAEMOHCTpALNs).

N3meHeHne BHYTpPEHHEH 3HEpruu (TeMmeparypsl) Tena MpU TeIionepenaye.

OmnbIT 110 aabaTHOMY PAaCHTUPEHHUIO BO3TyXa (OIBIT C BO3IYIITHHIM OTHUBOM ).

Monenu mapoBoi TypOWHBI, ABUTaTelsi BHYTPEHHETO CrOpaHuUs, PEaKTHUBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenune ynenpHOM TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmoanus eeuwjecmea. Dazoevie nepexoonvl

[TapoobOpa3oBanue u KoHaeHcanus. Mcnapenue u KurneHwe. AOCOTIOTHAs
U OTHOCUTENIbHAS BJIAXKHOCTh BO3AyXa. HacklleHHbll mnap. VYaenbHas TemioTra
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUS.

10



denepanbHas padouas mporpamma | dusnka. 10—11 kmaccsl (0a30BbIi ypOBEHB)

Tepnoe teno. Kpucramnumueckue u amopdHble Tena. AHH3OTPONUS CBOWCTB
kpuctayyioB. JKungkue kpuctamisl. CoBpeMeHHble Marepuasibl. [lnaBneHue u
KpUCTAJIIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHHE TETIOBOTO OataHca.

TexHruecKre yCTpONCTBA U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU TIOJYUYEHHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolCTBa HACBILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEeHUs BIIAKHOCTH.

HaGnronenue HarpeBaHus 1 IJIaBICHUS KPUCTALTUISCKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomuwl

N3mepenne OTHOCUTENIBHOM BIIAYKHOCTH BO3/TyXa.

Paznen 4. DiekTpoauHaMuKa
Tema 1. dnekmpocmamuxa

DJIeKTpU3alums Tel. DJIEKTpUYecKui 3apsai. J(Ba BHAa 3JIEKTPUUECKUX 3apsioB.
[IpoBOAHUKM, AUAIEKTPUKU U TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS SJIECKTPUUYECKOTO
3apsja.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. TouyeuHbId 3IEKTPUYECKUN 3apsii.
DnekTpuueckoe nojie. HanpskeHHOCTH iieKkTpudeckoro nosst. [Ipuniun cyneprno3unuu
BJIEKTPUYECKUX ToJIeH. JIMHUM HANPSHKEHHOCTH 3JIEKTPUUECKOTO OIS,

PabGora cun anektpoctatudeckoro mojs. [loreHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpoBomHUKM U AUPJIEKTPUKH B IJIEKTPOCTATUUECKOM Iojie. JludmekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeMKOoCcTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATopa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckne YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOIL,
AMEKTPOMETP,  DJCKTPOCTaTHUECKas  3alllWTa, 3a3¢MJICHHE  DJICKTPOIPHUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN ammapar, CTPYWUHBIN IPUHTED.

Llemoncmpayuu

YCTpONCTBO U PUHLIUIT AEUCTBUS JIIEKTPOMETPA.

B3auMopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DJIEKTpOCTaTHYECKas 3aIuTa.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpPA OT IUIOMIAAM TUIACTHH,
PACCTOSIHUS MEXIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHASHCaTopa.

11
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Yyenuueckuii sxcnepumenm, nabopamopHule pabomwl
N3mepenue 3JIeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwiii 21ekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. ICTOUHUKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpspxkenune. 3akon Oma 11 ygacTka HEH.

DIIEKTpUYECKOE  CONPOTHBIICHHE.  YJAEIBHOE  CONPOTHBIICHHE  BEILECTBA.
[TocnenoBaTrenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaGota sanextpudeckoro Toka. 3akon Jlxxoyns—Jlena. MOIIHOCTD IEKTPHUUECKOTO
TOKaA.

DIEKTPOJBMXKYILAs CUJla U BHYTPEHHEE CONPOTHUBIICHUE HUCTOYHMKA TOKA. 3aKOH
OMa 1t moTHOM (3aMKHYTOM) AnekTpudeckoit nenu. Koporkoe 3aMmbikaHue.

DIIEKTPOHHASI TPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COIPOTHUBIICHUSA
METAJIJIOB OT TemiepaTypbl. CBEpXIpOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOWCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U TPUMECHAS! TPOBOAUMOCTH MOIYIIPOBOJHUKOB.
CoiictBa p—n-niepexoaa. [lomynpoBogHUKOBbIE TPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX U PACILIaBaX MIEKTPOIUTOB. DINEKTPOIUTHIECKAS
JTHACCOLMALMS. DIICKTPOIHU3.

DJNIeKTpUYEeCKU TOK B razax. CamMOCTOSITENbHBI U HECAMOCTOATENIbHBIA pa3psi.
Mounus. 11na3zma.

TexHuueckne yCTpoMCTBa M MPAKTUUECKOE MTPUMEHECHHUE: aMIIEPMETP, BOJILTMETP,
peocTar, ICTOYHHUKHU TOKa, dJIEKTPOHATrpeBaTebHbIE MPUOOPHI, JIEKTPOOCBETUTEIIbHBIC
npuOOpbl, TEPMOMETpP COMPOTUBIICHHS, BaKyyMHBIH JIUOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOTYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenure CUitbl TOKA U HAPSKEHUS.

3aBUCHUMOCTH CONPOTUBJICHUS HWJIMHAPUYECKUX TPOBOIHUKOB OT JJTMHBI, TIOIIA A
MIOIIEPEYHOr0 CEYEHUS U MaTepuala.

CMmelaHHOE COEJUHEHUE TPOBOIHUKOB.

IIpsmMoe  wm3mepeHwe  ANEKTpoABWXKyHlel  cuibl.  KopoTkoe — 3amblkaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTB COITPOTUBJIEHNS METAIIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psn U MpOBOAUMOCTB BO34yXa.

OIHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomuol

N3ydeHne CMEIaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepeHne »iEKTpOABMKYLIEH CHUJIbI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONIPOTHBJIECHUA.

Ha6nronenue snextponmsa.

12
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MexnpeaMeTHbIE CBS3H

Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Kitacce OCyIIECTBISIETCS C yU4ETOM
CoJIepKaTEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMHU MaTEMaTHKH, OMOJIOTUN, XUMHUH,
reorpauy ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C WM3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, TUNOTe3a, Pu3nuecKkas BeITUInHa, 3aKOH, TEOPHS,
HAOJTIOICHHE, SKCTICPUMEHT, MOJICIIUPOBAHUE, MOJICITh, H3MEPEHUE.

Mamemamuxa: pelIeHHEe CHUCTEMbl ypaBHEHUWH, JIMHEWHAs (QYyHKIWA, mapabora,
runepOosa, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU: CHHYC, KOCUHYC,
TAHTCHC, KOTAHTEHC, OCHOBHOEC TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOEKITUU Ha OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexaHWdyeckoe [BIKEHHUE B JKMBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPTraHW3MOB (BHIBI TEIUIONEpPEAadn, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUIECCKUE SIBJICHUS B )KUBOU MTPUPO/IC.

Xumus: TUACKPETHOE CTPOEHHE BEIIEeCTBAa, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH U Ta30B,
AIIEKTPUUECKHE CBOMCTBA METAIIOB, DJIEKTPOIUTHYECKAS JUCCOLIUAIINS, TaTbBAaHUKA.

T'eoepaghus: BTaXXHOCTH BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusi: MpeodOpa3zoBaHUE IBIKECHUN C WCTOJIB30BAHHUEM MEXaHU3MOB, Y4ET
TPeHHUS B TEXHUKE, IOAIIUITHUKH, HWCIIOJIb30BaHHE 3aKOHA COXPAHCHHS HMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET W JIPyTWe), IBUTATEIh BHYTPEHHETO CTOPAHMS, IMapoBas
TypOuHa, OBITOBOM XOJOAUIBHUK, KOHTUIIMOHED, TEXHOJIOTUHU TIOTyYESHUSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIC HAHOMAaTEePHAJIOB,  HAHOTEXHOJIOTHH, YJICKTPOCTATHICCKAS
3amuTa, — 3a3eMJICHHE  DJIEKTPONpHOOpPOB,  KCEPOKC,  CTPYWHBIA  TMPHUHTED,
AICKTPOHArpeBaTEIbHBIC TPUOOPBI, ATCKTPOOCBETUTEILHBIC PUOOPHI, raTbBaHUKA.

11 KVIACC

Pa3znen 4. DuekTpoanHamMuka
Tema 3. Maznumnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctostHHble MarHuThl. B3anmoAelCTBUE TOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. Bexkrop MarHuTHOM WMHAYKUWH. [IpyHOMII Cyneprno3uumy MarHUTHBIX IIOJIEU.
JIvHnn MarauTHOM MHAYKIMU. KapTuHa TMHWII MAarHUTHOW MHAYKUIWH TIOJISI TOCTOSTHHBIX
MAarHHTOB.

MarnutHoe 1oJe MPOBOJAHUKA ¢ TOKOM. KapThHa JMHUN WHIYKIMUA MArHUTHOTO
MOJIS ITTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneicTBre NpoBOAHUKOB C TOKOM.

Cuiia AMnepa, ee MOJTyJib M HalpaBJICHHUE.

Cuna Jlopenua, ee Moayiab U HampaBjieHUE. [[BU)KEHUE 3apsiKEHHOM YacCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM IMojie. PaGoTa cuisl JlopeHna.

SIBneHnE PNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM MHAYKLUH.
DIIEKTPOBUKYILIAS CHJIa HHAYKIWA. 3aKOH 3JIEKTPOMAarHuTHON nHaykiuu dapanes.
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BuxpeBoe  snekTpuyeckoe — moje.  DIEKTPOABWKYINAS ~ cuWjla  MHAYKUUU
B IIPOBOJHUKE, IBUKYIIEMCS ITOCTyNAaTEIbHO B OAJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTb. SBneHue  CaMOMHAYKIIHH. DNEeKTpOABUKYIIAS cuiia
CaMOMHAYKLUU.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUTBI, 3JIEKTPOJABUTATEIb, YCKOPUTENIN AJIEMEHTAPHBIX YACTHLL, MHAYKIIMOHHAS
1eYb.

Llemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE IEKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

JIMHUYM MHIYKIMA MAarHATHOTO TIOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlerictBue cuiibl JIopeHI1a HA MOHBI AJIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIIUU.

IIpasuio Jlenna.

3aBUCHMOCTb JJIEKTPOABWKYIIEH CHIIbI MHAYKOUU OT CKOPOCTH HW3MEHEHUs
MAarHuTHOTO MOTOKa.

SIBiIeHME CAaMOMHTYKIINH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue 1eicTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

Hccnenoanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

Pa3nen 5. Kosie0anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHblLE KOJ1€OAHUA

KonebarenbHas cuctema. CBOOOAHBIE MEXaHUUECKHE KOJeOanus. I'apmoHnueckue
konebanus. [lepuon, yacrora, ammnutyaa u ¢asza koieOanuid. [IpyXKUHHBIA MasSTHHK.
MareMatnyeckuii MasTHUK. YpaBHEHUE TrapMoOHMUYecKHX KosieOanuii. [IpeBparenue
SHEPrUM NPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit KOHTYp. CBOOOIHBIE 371€KTPOMATrHUTHBIE KOJIEOAHUS B U1€aJIbHOM
K0JI€0ATEeTbHOM KOHTYpE. AHAJOTUS MEX]Y MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU
konebanusimu. Popmyna Tomcona. 3akOH COXpaHEHUS DSHEPTMU B HACATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpeacraBnenre o 3aryxaronMx KojeOaHUsX. BbIHyXJIeHHbIE MeXaHUYECKHe
kosneOanus. Pezonanc. BeiHyK€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

IlepemenHsblil TOK. CHHYCOMAAIBHBIN ITEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKA. AMIUTMTYTHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSKEHHUS.
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Tpancopmarop. IlpousBoacTBo, mnepenaya U TNOTPeOSICHHE BIEKTPUUECKOM
SHEPruu. OKOJIOTMYECKHE PHUCKU NPU MPOU3BOACTBE deKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpoMCTBa U MPAKTUUECKOE MPUMEHEHUE: JICKTPUUECKUN 3BOHOK,
reHepaTop MePEMEHHOTO TOKA, TMHUH JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue apameTpoB Kosie0aTeIbHON CUCTEMBI (Mpy>KUHHBIH
WM MAaTEMATUYECKU MasiTHUK).

Hab6nronenue 3aTyxarommx KojaeOaHmii.

UccnenoBanue cBOMCTB BHIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUSL.

OcmuorpaMmbsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAlpsDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu  mocinenoBaTENbHOM — COCAVMHEHWHM  PE3UCTOPA,  KaTyUIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb TMHUY JIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHU Tpy3a Ha HUTHU OT JTUHBI
HUTU U MACCHI Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKa B LIEMU M3 MOCJIEA0BATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 3,1eKMpOMAaHUNHbBLE 60JIHbL

Mexannueckue BOJHBL, ycioBUs —pacnpoctpaHeHus. Ilepuon.  CkopocTh
pacnpocTpaHeHus U AjiHa BoJHbL. [lonepeunsie 1 npoaosibHble BOJHBL. MHTEpdepenns
U TUPpaKIUsg MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocts 3Byka. Beicora Tona. TemOp 3Byka.

DONEeKTpOMAarHUTHBIE BOJIHBI. YCIIOBUS W3JIyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
Bzaumuas opuenrtamusa BektopoB E, B, v B snekTtpomarHutHOl BoiHe. CBONMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HME, TMpelIoMIICHUEe, Moyspu3alus, AuppaKuus,
uHTepdepeHius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[IIkana SJIEKTPOMAarHUTHBIX BOJH. IIpuMEHEHHE SIEKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[IpuHLMIBI paguOCBs3U U TENEBUICHUS. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpOWCTBA ©  MPAKTUYECKOE MNPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YyJIbTPA3BYKOBas JHArHOCTHMKA B TEXHUKE W MEAMIMHE, pajap,
pPaaMoONPUEMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacHpoOCTPaHEHHUE MONEPEUHBIX U MPOAOTBHBIX BOJIH.

Konebiromeecs Teno Kak HCTOYHUK 3BYKa.

HabGnronenue oTpaskeHus ¥ IpesioMIEHUS] MEXaHUYECKUX BOJIH.
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Hab6nronenue unrepdepennnn u qudpakiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILIUTYIOH M 4aCTOTOM
KoJieOaHu .

HccnenoBanne CBOWCTB SJEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJispu3anys, 1udpakius, HHTeppepeHLns.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpssMoIUHENHOE paCIPOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. JIyd cBeta. ToUeUHBIN HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHusi cBera. IlocTpoeHue H300paKEHHI
B IJTOCKOM 3€pKaJle.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN IMOKa3aTesb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld  yroa IMOJHOTO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceera. CioxxHblii cocTaB 6enoro cBera. LBer.

Cobwuparomnyie U paccewBaromiye JHH3bI. ToHKas nuH3a. DOKycHOE paccTosiHue
U ONTHYeCKass cuia TOHKOM nuH3bl. [locTpoeHue wn3o0pakeHwil B coOuparomux u
pacceuBaromnx jauH3ax. DopMysia TOHKOM JIMH3bl. YBEIWYEHHE, NABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHUKH.

BonnoBas ontuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHUKU. Y CIIOBUS
HAOJIIOICHUSI MAKCUMYMOB M MHHHUMYMOB B HHTEpPGEpPEHIIMOHHOW KapTUHE OT ABYX
CUH(]a3HBIX KOTEPEHTHBIX HCTOUHHUKOB.

Hudpakuusa cseta. JudpakimonHas pemerka. YciaoBue HaOIIOAECHHS TJIaBHBIX
MaKCHMYMOB IPHU NaJeHUH MOHOXPOMAaTUYECKOTO CBETa Ha JUMPAKIIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHuyeckue ycTpoiicTBa U MPAKTHUECKOE MPUMEHEHHUE: OUKH, JIyna, oToanmapar,
MPOCKIIMOHHBIN amapaTr, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, AU(PAKIIMOHHAS
peneTrka, NoJIIpou..

Llemoncmpayuu

[IpssMonuHEtHOE  pacnpoOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE  CBETAa.
OnTuyeckue npuOOopsI.

[TomHOe BHYTpEeHHEE OTpakeHne. Mozens CBeToBoAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Habnronenue nnrepdepeniiuu cpera.

Ha6nronenue nudpaxiuu ceera.

Habnronenue aucnepcuu ceera.

[TomyyeHune ciekTpa ¢ TOMOLIBIO TPU3MBI.

[Tomy4yeHue crekTpa ¢ MOMOIIBI0 TUPPAKITUOHHONU PEIIETKH.

Hab6nronenue nonsipusaiuu cBera.
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Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
N3mepenne nmokazaTens NpeJoOMIICHHs CTEKIIA.
HccnenoBanue CBOMCTB H300paKeHUH B JIMH3AX.
HaGnronenue nucnepcnu cBera.

Pa3znes 6. OCHOBBI CIEIUAJILHOM TEOPUH OTHOCUTEJIbHOCTH

I'panuubl IPUMEHUMOCTH KJIacCMYecKon MexaHuku. [loctynarel cnennanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHLUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHUM U COKpalleHUE
JUTUHBI.

DHeprus U UMITYJIbC PENITUBUCTCKON YaCTHUIIBI.

CB43b MacChl C SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOW YaCTULIBL. DHEPTUS IMOKOSI.

Paszpnes 7. KBantoBas pusuka
Tema 1. Inemenmol KEAHMOBOU ONMUKU

®otonbsl. @opmyna Ilnanka cBs3u sHepruM (HOTOHA C €ro YacTOTOM. DHeprus
Y UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue ¢otoddpdexra. OnbiTel A.I'. CroneroBa. 3akoHBI
dotordpdexra. VYpaBuenue ODitHmrertHa s pororddexra. «KpacHas rpaHuIa»
dboTtorpdexra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudyeckre yCTpOWCTBA W  MPAKTUYECKOE MpPUMEHEHHE: (HOTOIEMEHT,
dboTomaTumK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®o103(d(heKT Ha yCTAHOBKE C IIUHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHeMIHETO GhoTodddeKTa.

Cseronuon.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1mo paccestHUIO 0-9acTHII.
[Tnanerapnras moaens atoma. [loctynaTel bopa. M3mydenwne u nornomierre GOTOHOB IPH
nepexo/ie aToMa ¢ OJTHOr0 YPOBHSI SHEPIuM Ha Apyroil. Buabl ciektpoB. CrieKTp ypoBHEH
SHEPrYU aTOMa BOJIOPOAA.

BosnnoBbie cBoicTtBa wactul. Bomubl ne bpounsa. KopnyckyispHo-BOIHOBOM
JTyaJIn3M.

CHOHTaHHOE U BBIHYKJACHHOE U3JIyYEHUE.

TexHuueckne yCTpOMCTBAa W MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Ornpenenenue IIMHBI BOJHBI Ja3epa.
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Habmoienue nuHeRvaTbiX COEKTPOB U3ITyUEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
Habntonenue nuHeiyaToro CekTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuro coctaBa paguloaKTUBHOTO
u3nydenus. CBolicTBa anb(da-, Oera-, raMma-u3nydeHus. BiausHue paguoakTUBHOCTH
Ha KUBbIE OPTAaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykionnas wognens siapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anb(a-pacnaa. DneKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznyuyeHue.
3aKOH paJM0aKTUBHOTO pacnaja.

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

SnepHble peakunu. Jlenenue u CUHTES s1IEp.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOeMbl 1 TEPCHIEKTUBHI SACPHOM
SHEPreTUKU. DKOJOTHYECKNE ACTIEKTHI IAEPHON YSHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTtoabl HAOIIOAEHUS M PETUCTPALIUU JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3auMOJieHcTBUS. EMUHCTBO u3nueckoii KapTUHBI MUpA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JTO3UMETp, Kamepa
BuiibcoHa, sinepHblil peakTop, aToMHas bomoa.
Jlemoncmpayuu

CueTynK MOHU3UPYIOIIHUX YACTHII.
Yuenuueckuii axcnepumenm, 1abopamoptule pabomuol

HccnenoBanue TpekoB 4yacTull (10 rOTOBBIM (poTorpadusim).

Pa3pnest 8. DiieMeHTBI aCTPOHOMUH U ACTPOGUUKH

Otansl pa3BUTHS acTpoHOMuM. [IpuknagHOoe M MHPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMUH.

Bun 3Be3nHoro neb6a. Co3Besaus, sspkue 3Be3/bl, INIAHETHI, UX BUAUMOE JIBUKEHHE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTb. McTounuk sneprun CoisHLa v 3Be311. 3BE3/bl, UX
OCHOBHBIE€ XapaKTEPUCTHUKHU. /[narpamma «CIeKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM IOCJIEI0BATEIbHOCTH. 3ABUCUMOCTD «MAacca — CBETUMOCTbY ISl 3B€3]1 [NIABHOU
IIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3Be37. COBpEMEHHBbIE IPEICTaBICHUS
0 MPOUCXO0KACHUU U HBOMOIMHY COlMHIA U 3BE3/1. DTalbl )KU3HU 3BE3/.

Muneunsiii [1yTe — Hamra ['anmaktuka. [lonoxenne u npuxenune CosHua B ['anaktuke.
Tunel ranaktuk. Panguoranaktuky u kBa3zapbl. YepHble ObIPHI B iApaxX FAIAKTHK.

Bcenennas. Pacmmpenune Bcemennoi. 3akon Xa006ma. PazOeranuwe rajakTHk.
Teopus bosibioro B3pbeiBa. PeIMKTOBOE U3TydYEHHUE.
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MacrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeennsie npo6iieMbl aCTPOHOMUH.
Vuenuueckue nabnooenus

HaGnrogeHuss HEBOOPYKEHHBIM TIJ1a30M C  HCIOJIb30BAHHEM KOMIIBIOTEPHBIX
PUIIOKEHUH U1 OINpeieIeHHsI TIOJI0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be31s CEBEpPHOro MOJIyIIapys U IPKHUE 3BE3/bI.

Ha6nronenus B reneckon JlyHsl, mianet, Maeunoro ITytu.

O0o01aromee NOBTOPEHUE

Ponb Qu3uku ¥ acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOU, COIMAIbHON
U 3TUYECKOi cepax ACSITETbHOCTH YENOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUU
B COBPEMEHHON HAy4YHOW KapTHHE MHpPA, POJb (PU3NYECKOW Teopuu B (GOPMHUPOBAHUU
NpeACTaBlICHU O (PU3NYECKON KapTHHE MHpa, MECTO (U3MUYECKOW KapTUHBI MHpa
B 00ILIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O TPUPOJE.

MesxknpeaMeTHblIe CBSI3H

N3yuenue kypca ¢pusuku 06a30Boro ypoBHs B 11 kiacce oCyIleCTBIsSIETCA C YYETOM
coZIepKaTEeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMH MaTEMaTHUKH, OMOJIOTHH, XUMHH,
reorpapuu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsAmusi, CBSI3aHHBIE C HW3YUYCHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (aKT, THUMOTE3a, PU3NUecKasl BEIMYUHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, H3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMBbl ypaBHEHUH, TPUTOHOMETPpUUYECKHE (HYHKIIUH:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOEKUWH HA OCU KOOPJHMHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKHU TOI00MS TPEYrOJbHUKOB, OMpEAeNICHNE TII0IA TN
II0CKUX (puryp u oobema Ted.

buonocus: snexrpudeckue sIBICHUS B )KUBOM MPUPOJIE, KOJIeOaTeNbHbIE TBUKEHUS
B JKMBOW MPUPOJE, ONTHUUECKHE SIBJICHUSA B XUBOW NPUPOJAE, ACHUCTBUE paavaluu
Ha KUBbIE OPTAHU3MBI.

Xumus: CTpoO€HUE aTOMOB M MOJIEKYJI, KPUCTAIIJIMYECKas CTPYKTypa TBEPIbIX TET,
MeXaHU3Mbl 00pa30BaHUS KPUCTATMYECKOM PEIIeTKH, CTIEKTPaIbHbIN aHAN3.

l'eoepaghusa: mMarHuTHBIE TIONIOCA 3€MIIH, 3aJie’KM MarHUTHBIX pya, (OTOChEMKa
3€MHOU MOBEPXHOCTH, MPEACKAZAHUE 3EMIIETPICEHUN.

Texnonocusa: JNUHUAKA  JJIEKTPOIEpENad, TEHEPATOpP  IEPEMEHHOr0  TOKa,
AJEKTPOABUTATENb, UHAYKIIMOHHAS €Yb, Pajap, paJluOIPUEMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBY-mieub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne  yueOHOro  mpeamera  «®Du3Wka» Ha  ypOBHE  CpPEIHETO
obmero oOpa3oBaHus (0a30BbIi  ypOBEHb) JOJDKHO OOECHEYUTh JOCTHKEHUE
CIENYIONIUX JIMYHOCTHBIX, METANpPEeIMETHBIX M TMPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUSI yueOHOTo mpeamera «Dusnka» IOTKHBI
OTpaXkaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOY4YarOUIUMXCS  PYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TO3MUIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOro 0O0IlecTBa, pPACHIMPEHHUE KU3HEHHOIO ONbITa W OIbITa
JEATENBHOCTH B IIPOLIECCE pEal3allMi OCHOBHBIX HAIIPaBJICHUNW BOCIUTATEIbHOU
JEATEIIbHOCTHU, B TOM YUCJIE B YACTU:

1) rpa:k1aHCKOT0 BOCIMTAHUSA

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMU OOYy4YaroIIerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;

MPUHSATUE TPATUIIMOHHBIX 00IIEYETIOBEUECKUX TYMAHUCTUICCKUX U JIEMOKPATHUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpEcax TI'PakJIaHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3alliy;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX
GYHKIUSMUA 1 HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapPHOU U BOJOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS
c(hOpMUPOBAHHOCTh POCCUNMCKOMN TPAKIaHCKON UIEHTUYHOCTH, MaTPHUOTU3MA;
LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHXKEHUSIM
POCCHICKUX YUYEHBIX B 001aCTH (PU3UKH U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OLIGHHMBATh CUTYallMI0 M MPUHUMAaThb OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHCIE
B JICATEIIbHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYAYIIETO;
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4) 3¢TeTHYE€CKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYAsh 3CTETUKY HAy4YHOTO TBOPUYECTBA,
npucyiiero Gpusndeckon Hayke;

5) Tpy10BOr0 BOCIUTAHMS:

MHTEpEC K paziu4HbIM cepaM NpopecCHOHATbHON NEATEeIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBIN BBIOOP Oymyuieit
npo¢eccuu 1 peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaAHUIO B 00JaCTH (PU3UKU
Ha MPOTSKEHUU BCEU JKU3HU;

6) 3K0J1I0rHYeCKOro0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPhI, OCO3HAHUE TII00ATBHOTO XapaKkTepa
AKOJOTUYECKUX TIPOOIIEeM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JACUCTBUU B OKPYXKAKOILIEH CpPEle HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

Pacmmpenne omnbiTa IESITENBbHOCTH KOJIOTMYECKONW HAIPABICHHOCTH HAa OCHOBE
UMEIOIINUXCS 3HAHUH 110 (HU3UKE;

7) HEeHHOCTH HAYYHOT' O MIO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3UIECKON HAYKH;

OCO3HAHHME IEHHOCTH HAYYHOU NESTEIbHOCTH, TOTOBHOCTh B IPOIIECCE U3YUCHUS
GU3MKKA  OCYIICCTBIISITH  MPOCKTHYID M HCCIEAOBATCIIBCKYIO  JICATEIBHOCTH
WHMBUyaJIbHO U B TPYIIIIE.

B mpomecce noCTHKEHHMS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI 110
buzuke IS ypOBHS  CcpelHEro  ooOmero oOpa3oBaHHS Y OOydYarouIuxcs
COBEpPIIICHCTBYETCS AYMOITMOHATBHBIN WHTEIJICKT, TIPEATOJIar AfOTIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE HMOIIMOHAIBLHOE
COCTOSIHME, BUJIETh HANPABIIECHUS PA3BUTHSI COOCTBEHHON dMOITMOHAILHOM C(ephl, ObITH
yBEpEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBE/ICHHE, CTIOCOOHOCTh aJIalITUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHCH MOTHUBAIMM, BKIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHUIO IIEIH
U yCIexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh, HMCXOAS W3 CBOUX
BO3MOKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMATh AMOIIMOHAILHOE COCTOSIHHE
JIPYTUX, YUUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYYBCTBHIO
U COTIEPEIKUBAHMUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3pernaTh KOHPIUKTHI.
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METAIIPEJMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeCTBUA
ba3oBble JJoruueckue JelCTBHUA:

CaMOCTOATEILHO (POPMYITHPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpPENENIATh LENu JCATEIIbHOCTH, 3a/JaBaTh MapaMeTpbl W KPUTEPUH HX
JTOCTHIKCHUS,

BBISBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS] B PACCMATPUBACMBIX (DPH3HUECKUX
SIBJICHUSX;

pa3pabaTheiBaTh IUIaH pEIICHUS TNPOOJIEMBI C YYeTOM aHalu3a HMEHOIIUXCS
MaTepuaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIHLHOCTH;

KOOPAUMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEabHOr0, BUPTYaIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HECHHBIX ITPOOJIEM.

ba3oBble ucciieqoBaTebCKue 1eiiCTBUA:

BIQ/ICTh HAYYHOHW TEPMHUHOJOTHEH, KIIOYEBHIMU TMOHATHUSAMH W METOJaMHU
(bu3nUecKol HayKu;

BJIQJETh HaBbIKAMU Y4E€OHO-MCCIIEIOBATEIbCKOM M TPOEKTHOW JEATENbHOCTH B
005acTu (PU3HMKH, CIOCOOHOCTBIO MU TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEIICHUS 3a/1a4 (PU3NUECKOTO COACPKAHMS, MPUMEHEHHIO Pa3INIHBIX METO/I0B
MO3HAHUS;

BJIQJIETh BUJAMH  JICATEIbHOCTH IO IIOJYyYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, IPE0OPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX,
B TOM YHCJI€ TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH PUIMHHO-CIICICTBEHHBIC CBA3U U aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh
TUIOTE3Y €€ PEIICHUs, HaXOUTh apTYMEHTHI 7Sl JOKa3aTelIbCTBA CBOMX YTBEPKICHU,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHaJIM3UPOBaTh MOJYUYEHHBIE B XOJI€ PEIEHUs 3a/ladll pe3yibTaTbl, KPUTHUUECKU
OLIEHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTb M  (OpPMYJIMPOBATh COOCTBEHHbIE 3aJaud B  0Opa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHCIIE€ IPU U3YYEHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMEThb MEPEHOCUTh 3HaHUS 10 (U3HKE B  MPAKTUYECKYI0  00IacTh
KHU3HEICATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OpUrHHAJIbHBIE MTOAXO0/IbI U PELLICHUS;

CTaBUTh NMPOOJIEMBI U 337a4H, I0IyCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.
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Pabora ¢ unopmanueii:

BJaJIeTh HAaBBIKAMHU TMOJYy4YeHUs UHGOpMAIMK  (PU3UYECKOTO  COJIEepKaHUS
U3 HWCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIICCTBIISITh TIOWCK, aHaJu3,
CUCTEMATH3AIMI0 M HHTEPIpETAui0 HWHGOPMAIIMK Pa3IWnYHBIX BUIOB H  (hopm
IPEICTaBICHHUS,

OIICHUBATH IOCTOBEPHOCTH HH(OpMAITHH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHM
B pEIICHWU KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHU3AI[MOHHBIX  3aJ1a4
c coOmogeHueM TpeOOBaHUI JProHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(MOpPMAIMOHHON
0€301aCHOCTH;

co3daBaTh TEKCTHI (PU3MYECKOTO COJACpKaHUS B PA3NMUYHBIX (popmaTax ¢ ydeTom
Ha3HAuYCHUS WHPOpPMAIUA W IEJEBOM ayJAUTOPHH, BBIOWpas ONTHUMAIBHYIO (GopMy
IPE/ICTaBIICHUS U BU3yaJIU3alUu.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIE YU4eOHbIE JeiCTBHS

Oo0menue:
OCYIIECTBJIATH OOIIEeHNE HA YPOKax (U3HKH U BO BHEYPOYHOU JEATEITHHOCTH,
pacino3HaBaTb IIPCAIIOCHIIKH KOH(bJ'II/IKTHI)IX CI/ITyaHI/Iﬁ H CMATr4YaTh KOH(I)J'II/IKTI)I;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM SI3BIKOBBIX

CPEJCTB.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHJIMBUAYaIbHON pabOThI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX ICUCTBUH C y4EeTOM OOIIUX UHTEPECOB,
Y BO3MOYKHOCTEM Ka)JO0r0 4JI€HA KOJUIEKTUBA;

NPUHUMATH LEJU COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS 10 €€ TOCTHKEHUIO: COCTABJIATD IJIaH AEUCTBUN, PACIIPEICIIAT POJIU C YYETOM
MHEHHI YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla M KaXJOTO yYaCTHUKA KOMAaHJIbI B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

OpeayiaraTb  HOBBIE NIPOEKThI, OLIEHWBATh MAEUM C T[O3UIUU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYAIUAX,
MPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIEe YHHMBEpPCAJIbHBbIEC Y4eOHbIE HeiCTBUA
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISATh O3HABATEIbHYIO I€ATEIHOCTh B 00J1aCTH (PU3UKHU
U AaCTPOHOMHH, BBISBIIATH MPOOJEMBbI, CTaBUTh M (POPMYyJIHPOBATH COOCTBEHHbIE
3a]1a4H;
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CaMOCTOATENIBHO COCTAaBIIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3alad,
IUIaH  BBIMOJHEHUS TPAKTUYECKOM padOThl € YYETOM HUMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMK1 Y4€OHOT 0 peMeTa Ha OCHOBE JINYHBIX IPEAOYTEHUH;

JieN1aTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €0, OpaTh Ha c€0s1 OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHHBATh NPUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO 3PYIUIMU B 00JacTH (DU3UKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HAaBBIKAMU TO3HABATEJIBbHOM pe(IEKCHN KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

HCIIOJIb30BaTh MpHUEMbl pediekcuu Juisl OLEHKU CUTYyallud, BbIOOpa BEPHOTO
peleHus;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPY aHAIU3E PE3YJIbTATOB ACSITEIBHOCTH.

IlpunsiTue ceds U APyrux:
MPUHUMATH ce€0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPY aHAJIN3E PE3YyJIbTaTOB ACSATEILHOCTH;
MIPU3HABATh CBOE IPABO M IIPABO JAPYTHX HA OLIHNOKY.

IHPEAMETHBIE PE3YJIbTATDBI

B nporecce mzyuenus kypca kypca ¢usuku 6azoBoro ypoHs B 10 kjacce
0o0y4Jaronuiicss HAy4UTCS:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojb U MecTo (GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B IIPAKTUYECKOMN AEITEIbHOCTH JIFOJIEH;

YUYUTHIBATh  TPAHUIBI TPUMEHEHHUS  M3YYCHHBIX  (UBUYECKUX  MOJCINECH:
MaTepHalibHasi TOYKa, WHEPIHAIbHAs CHCTEMa OTCYeTa, aOCOJIIOTHO TBEPAOE TeEJo,
WJCAIBHBIN Ta3, MOAEIU CTPOCHHS Ta30B, XUJIKOCTEW M TBEPABIX TEJ, TOYCUHBIN
AJIEKTPUUYECKUHN 3apsi/i PU pelieHnn (PU3NUECKUX 3aj1ay;

pacno3HaBaTh (PU3NYECKHUE SIBICHHUS (TMPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISPHO-KMHETUUYECKOW TEOPUM CTPOCHUS BEIIECTBA
U DJIEKTPOAMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPECHHOE IPSMOJIMHEWHOE IBUKEHUE,
CBOOOJIHOE TMAaJICHUE TeJl, JBWIKEHHWE M0 OKPYKHOCTH, HHEPIHs, B3aUMOJCHCTBUE
ten, muddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHE >KUIKOCTEH M TBEPIBIX TEI,
U3MEHEHHEe oObeMa TeJd NpPH HarpeBaHuu (OXJIAXKICHUH), TEIUIOBOE pPaBHOBECHE,
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UCIIapeHUe, KOHACHC AU, IUIABJIICHUE, KPUCTAIIN3ALINsL, KUIIEHNE, BIIAYKHOCTh BO3/yXa,
NOBBIIICHNAE JIABJICHUS ra3a IPHU €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY
napamMeTpaMM COCTOSIHHS Ta3a B M30IPOLECCax, HIEKTPHU3aLus Tell, B3aUMOACHCTBUE
3aps/I0B;

ONMKCHIBATH MEXAHUYECKOE JBUKEHHUE, MCHOJb3Yys (QPU3NYECKHE BEJIUYUHBI:
KOOpJIMHATA, MyTh, MEpEeMEIlEeHUEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC
Tena, KUHETHUYeCKas »JHEprus, NOTEHIMAIbHAs SHEPrus, MeXaHuyeckas paborta,
MEeXaHU4ecKasi MOUTHOCTh; IIPHU ONMHUCAHUM MPABHIIBHO TPAaKTOBAaTh (PU3NYECKUI CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, HMX OO0O3HAYEHUS M EAUHUIBI, HAXOAUTh (QOpPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3UUYECKYIO BEJIMUMUHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATh MU3yUYEHHbIE TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMS, UCTIOIb3YS
(du3ryUecKre BeJIMYMHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CPEeIHsAS KUHETHUECKash SHEPrus
Xa0TUYECKOrO0  JBWKEHHUS MOJIEKYJ, CpeAHEKBaJpaTU4YHas CKOPOCTb MOJEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS SHEprus, padora rasa, Ko3Q(UIMEHT MOJIE3HOTIO
JEUCTBUS TEIJIOBOrO JABUTATENS; MPU OMHCAHUM MPABWIBHO TPAKTOBaTh (pU3MUECKU
CMBICII MCHOJIb3YEMbIX BEJIMYUH, UX O0O3HAUYECHMS] U €IUHUIIbI, HAXOAUTHb (HOPMYJIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUMUHY C IPYTUMH BEJIMUMHAM;

ONMKCHIBATh HM3YYECHHBIE BJIEKTPUUYECKHUE CBOWMCTBA BELIECTBA U DIEKTPUUYECKUE
aBJIeHHUS (IIPOLIECCHI), HUCHOJIb3Ysl (DU3UYECKUE BEJIMYMHBL: DBJIEKTPUUYECKUN 3apsif,
ANEKTPUUECKOE TM0JI€, HAMPSKEHHOCTh IMOJIA, MOTEHI[Mal, Pa3HOCTh MOTEHIMAJIOB;
IIPYU OMKUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIb3YyEMbIX BETUYHMH, UX
0003HAaUEHUs M €JUHUIIBI; YKa3bIBaTh (HOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEIUUYUHAMY;

aHANM3UPOBATh (PU3NYECKHE MTPOLIECCHI U SIBJICHUS, HCHOIb3Ys (PU3NUECKUE 3aKOHbI
U OpUHLMOBL 3aKOH BcemupHoro tsaroreHus, I, II u III 3axkonsl HeroToHa, 3akoH
COXpPaHEHUsI MEXAHUYECKOW SHEpPruM, 3aKOH COXPAHEHUS HUMITYJbCa, MPUHIUI
CYyHEpNO3ULMK CWJI, NPHUHIMUI PaBHONPABUS HHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHHUs BELIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpelHEeW KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHUS MOJIEKYJI C aOCOJIOTHOM
TEeMIIepaTypoil, MEepPBbIl 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS SJIEKTPUYECKOIO
3apsija, 3akoH KyiioHa, mpu 3TOM pas3iuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0
MaTEeMaTUYECKOE BbIPAKEHUE U yCIIOBUA (IPpaHHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPHUHLMIBI JEHCTBUA MAILKUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3zauyarh YCJIOBUS HX OE€30MacHOrO HMCIOJb30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBIMOJIHSTH SKCIIEPUMEHTHI 110 UCCIEOBAHUIO (PU3NUECKUX SIBICHUN U MPOLIECCOB
C HUCIOJb30BAaHUEM INPSMBIX, U KOCBEHHBIX M3MEPEHUN, IPHU 3TOM (OPMYJIHPOBATH
npobyieMy/3aadyy HW THUIOTE3y Y4eOHOro JKCIEPUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEAJI0KEHHOTr0 000pyAOBaHUS, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOAbL;

OCYUIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU I3TOM
BBIOMpPATh ONTHUMAJBHBINM CHOCOO H3MEPEHHS] U HCIOJIb30BaTh H3BECTHBIE METOJIbI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;
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UCCIIEZIOBATh 3aBUCHMOCTH MEXy (PU3MUECKMMH BEIMUMHAMU C HCIIOIb30BAaHUEM
OPSIMBIX U3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThl
NOJIYYEHHOW 3aBHCHUMOCTU (PU3MYECKUX BEJIMYMH B BHUJE TaOMUI U TpadUKOB, AENaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIIEI0BAaHNUS;

co0ro1aTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH UCCIET0BaHUMN B paMKax
y4eOHOTO 3KCHEpPUMEHTa, y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOW NeSITeIbHOCTH
C HCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOICTB U J1a00paTOPHOTO 000PYI0BaHUS;

pelaTh pacyeTHbIE 3a7aud C SIBHO 3a/laHHOM (PU3MUECKON MOJENbI0, MCIIONb3YS
¢u3nyeckue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/aydl BBIOMpPATH
(¢u3nYecKyr0 MOJENb, BBIICHATh (PU3NUECKHUE BEIMYMHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl €€ pelIeHus], IPOBOJUTh PACUETHI U OLICHUBATh PEAIBHOCTD MOJIYYEHHOTO 3HAYEHUS
(u3NYECKON BETNUHNHBI;

pemarb KayeCTBEHHbIE 3aJauyM: BBICTPAWBaTh JIOTMUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C HMCHOJb30BAHUEM HU3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U QU3UYECKUX SBICHMUIA;

UCIIOJIB30BaTh IPHU PEIICHUH YYEOHBIX 3aJlady COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJIOTUH JUISI TIOUCKA, CTPYKTYPUPOBAHHS, HMHTEPIPETALMM M MPEACTABICHUS
yueOHOW 1 HayYHO-TOMYJISIPHON HHPOpMAIIUH, TOTyUYEHHOU U3 Pa3INUHbIX HICTOYHUKOB,
KPUTHYECKH aHAIM3UPOBAThH MOJTy4aeMyr0 HHPOPMAIIHIO;

IPUBOJUTH TMPUMEPHI BKJIAAAa POCCUHCKUX M 3apyOeKHBIX YUYCHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSACHEHUE MPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETHUYECKUE 3HaHWsA MO (U3MKEe B TIOBCEIHEBHOM >KU3HU
g obecriedeHusi 0e30MacHOCTU MpU OOpallleHuu C MPUOOpaMH U TEXHUYECKUMU
yCTpOMCTBAMHM, IJIsi COXpPAHEHHsI 3JI0pOBbS M COONIOJCHUS HOPM HKOJIOIMYECKOTO
NOBEJICHUS B OKPYIKAIOLLEH CpeEAE;

paboTaTh B IpyMII€ C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Trpynmbl, pAlMOHAJIBHO pACHpPEAENATh OO0S3aHHOCTM U IUIAHUPOBATh
JEeSATENBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, OLIEHUBATh BKJIAJ KaXJ0r0 U3 YYaCTHUKOB
IpyNIbl B PELIEHUE paccCMaTpUBAEMOM MPOOIEMBI.

B npouecce uzyuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce o0ydaronuiics
HAYYUTCS:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MecTo (GU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU
U TEXHOJIOTHM, B IPAKTUYECKOM JNEATEIbHOCTU JIFOJACH, LEJIOCTHOCTh U E€IUHCTBO
¢dbu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHMIIBI IPUMEHEHUS] M3YUYEHHBIX (DPU3NYECKUX MOJEJeH: TOUECUHBIH
AJIEKTPUUYECKUHN 3apsjl, Jy4d CBETa, TOYECYHBINM UCTOUHHUK CBETA, SJIEpHAsi MOJIeNIb aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO sI/ipa MpHU pelieHur GU3NYeCKuX 3aJ1ay;
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pacno3HaBaTh (PU3NYECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH W KBAHTOBOW (PU3UKHU: SJICKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJCHCTBHE
MarHuTOB, JJEKTPOMATHUTHAS WHIYKIUSA, ACHUCTBUE MArHUTHOTO TOJIS HA MPOBOJAHUK
C TOKOM M JBWXKYIIMHACS 3apsll, SJICKTPOMArHUTHbIE KOJIEOAHWUS M  BOJIHBI,
NPsIMOJIMHEWHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIpesIoMIIeHIe, UHTep(depeHIIus,
mupakuys W TOJSpU3alMsl CBETa, AMCHEpPCUs CBeTa, (OTOINEKTpUYECKUU 3PdeKT
(boToaddexT), cBEeTOBOE AaBICHWE, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa aroMa
BOJOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONKCHIBATh M3YYEHHBbIE CBOICTBA BelIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, IEKTPUUYECKYIO MPOBOJMMOCTh PA3JIUYHBIX CPEN) U SJIECKTPOMArHUTHbIE
ABJIEHUS (TPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIMUYMHBL: JCKTPUUECKUN 3apsf, cuiia
TOKa, OJJIEKTPUYECKOE HANPSIKEHUE, JJIEKTPUUYECKOE CONPOTHUBIICHHE, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CHIIa, pad0Ta TOKA, MHAYKIIMS MATHUTHOTO T10JIs, CHUJia
Awmnepa, cuna JlopeHna, HWHAYKTUBHOCTb KATYyIIKH, OSHEPIUs 3JIEKTPUYECKOIO
Y MarHUTHOT'O TOJIEH, IEPUOJ] M YACTOTA KOJIeOaHHI B K0JieOaTEeIbHOM KOHTYPE, 3apsil U
CHWJIa TOKa B MpOIlECCe TapMOHMYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWi, (OKyCHOe
paccTosTHUE W ONTUYECKas CHJIa JIMH3bL, NPU OINWCAHWU MPABWIBHO TPAaKTOBATh
(bu3HYECKUI CMBICT MCIOIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €JIMHUILIbI, YKA3bIBATh
(dbopMyIIBI, CBSI3BIBAIONNE JAHHYIO (PU3HUECKYIO BEIMUNUHY C IPYTUMH BEIIMUYNHAMU;

OMKCHIBATh U3YyUYEHHBIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCTIONb3YS (HHU3UUECKUE
BEJINYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
Y UMIIYJIbC (POTOHA, MEPUOJ MOTypacnaaa, SHEPrus CBA3U ATOMHBIX SJEP, TPU OUCAHUU
NPaBUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI MUCIOJIb3YyEMbIX BEIMYHMH, UX 0003HAUCHUS
U CJIMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEITUUYUHY
C APYTUMHU BEJIMYMHAMU, BBIYUCIATH 3HAaUCHUE (PU3NUECKON BETUYNHBI,

aHAM3UPOBATh PU3UUYECKHE MTPOILIECCHI U SIBJICHUS, HCTIONB3Ys (PU3NUECKUE 3aKOHbI
U NpUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBRHOIO U MAPALIEIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3akoH Jlxoymns—JIeHua, 3aKoH 3JIEKTPOMArHUTHOM WHAYKIIMH, 3aKOH
NPSIMOJIMHEWHOTO PACIpOCTPAHEHUs CBETA, 3aKOHbI OTPaKEHUS CBETA, 3aKOHBI
IpEJIOMJIEHUS] CBETa, ypaBHEHUE OWHIITEHHA s PoTtodddexTa, 3aKOH COXpaHEHUS
SHEPTUU, 3aKOH COXPAHEHHUS HMMITYJbCA, 3aKOH COXPAHEHMsS AJIEKTPUYECKOro 3apsa,
3aKOH COXpPAHEHUsI MaCCOBOI'0 YMCIIA, NOCTYNaThl bopa, 3aK0H paJuoakTUBHOIO pacnana,
Opyd 3TOM pa3auyaTh CIOBECHYIO (QOPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTUYecKoe
BBIPKEHUE U yCJIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH;

ONpENENATh HalpaBJI€HUE BEKTOpAa WHIAYKIUM MArHUTHOTO IOJISI TPOBOJHUKA
C TOKOM, cuJibl Amriepa u cuibl JlopeHua;

CTPOUTh M ONMCHIBATH M300PAKEHHE, CO3/1aBAEMOE IUIOCKMM 3€pKalioM, TOHKOU
JIMH30M;

BBITMIOJHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3NUYECKUX SIBJICHUH U MPOLIECCOB
C MCHOJIb30BaHUEM NPSIMBIX, U KOCBEHHBIX H3MEPEHHiIl: Ipu 3TOM (HOPMYIUPOBATH
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npobiemy/3afayy W THUMNOTE3y Y4eOHOro OKCIIEpUMEHTa, COOMpaTh YCTaHOBKY
U3 IPEI0KEHHOT0 000pyA0BaHUSA, IPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIUYUH, IPU 3TOM
BBIOMpATh ONTUMAJBHBIN CHOCOO H3MEPEHHS] U HCIOJIb30BaTh H3BECTHBIE METOJIbI
OLCHKU MOTPEMIHOCTEN U3MEPEHHUI;

UCCJIEeI0BATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUI: TpU STOM KOHCTPYMpPOBAaThb YCTAHOBKY, (UKCHUPOBATH pE3YJbTAThI
NOJIY4YEHHOW 3aBHCHUMOCTH (PM3MYECKUX BEJIMYHMH B BUAE TaOJIHIl U IPpapUKOB, J€IaTh
BBIBOJIbI IO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

co0r01aTh paBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH HCCIET0BaHUN B paMKax
y4eOHOro HSKCHEPUMEHTa, y4eOHO-UCCIIEJOBATEIBCKON W TMPOEKTHOM JeATEIbHOCTH
C HCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOICTB U J1a00paTOPHOTO 000PYI0BaHUS;

pelaTh pacyeTHbIE 3a7aud C SIBHO 3aJJaHHOW (DPU3MUECKOM MOJENbIO, HUCIOJIb3YS
(¢u3nyuecKrue 3aKOHbl WM TMPUHLMUIIBI, HA OCHOBE aHaJW3a YCJIOBUA 3aJadyd BBIOMpATh
(bU3HYECKYI0 MOJIENb, BHIICIATh PU3NUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOIUMBIE JIJIS
€€ PEIICHMs], TPOBOJUTh PAacyeThl U OLEHUBATH PEATBHOCTH MOJIYYEHHOTO 3HAUECHUS
(bu3UYECKON BEJIMUUHBIL;

pelarb KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUUBYIO
LENOYKY pacCyXJCHHI C HCIOJb30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U GU3UYECKUX SBJICHHUI;

UCIIOJIb30BaTh MpPHU PEHICHUH Y4eOHBIX 3aJa4 COBPEMEHHbIE HH(pOpPMAIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETAUU M MPEACTaBICHUS
y4eOHOM U HAYYHO-TIOMYJISIPHON HHPOPMAIIUU, TIOTYUYEHHOHN U3 Pa3TUYHBIX HCTOYHHUKOB,
KPUTHYECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh MPUHLMIBI JTEUCTBHUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
paznuyaTh ycI0BUs UX 0€30MMaCHOI0 UCIIOIb30BaHUS B IOBCEIHEBHOM KU3HM;

IPUBOIUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeKHBIX YUYCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HaHUS MO (U3MKE B TOBCEIHEBHOM KU3HU
Uit obecriedeHusi 0e30MacHOCTH MpU OOpalleHuH C NpudopaMH U TEXHUYECKUMU
yCTpOMCTBAMM, JJIsi COXpPAHEHMsI 3/I0pOBbS MU COONIOACHHUS HOPM 3KOJIOIMYECKOTOo
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B IPyNIE C BHIMOIHEHUEM PA3IMYHBIX COUATBHBIX POJIEH, MJIAHUPOBATh
paboTy TIpynmbl, paUOHAIBHO paclpeAeisaTh OO0S3aHHOCTM U  IUIAHUPOBATH
JEeSATENBHOCTh B HECTAHJAPTHBIX CUTYALMSIX, OEHUBATh BKJIAJ] KaXKJOT0 U3 YYACTHUKOB
IpyNIbl B PELIEHUE paccCMaTpUBAEMOM MPOOIEMBI.
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10 KJIACC
HaumenoBanue
Ne OCHOBHBIE BUJIBI IESITETLHOCTH
pa3ziesioB U TeM [TporpammHoOe copepIKkaHue
n/m 00yJaromuxcs

y4eOHOro rpeamera

Paznen 1. ®u3uka v MeTOAbl HAYYHOI'0 MO3H

AaHuA

1.1 | ®usuka u Meroabl 2 ®u3nka — HayKa 0 IpUPOJIE. N3yueHue HaydHbIX (AMIIUPUYECKUX

HAy4YHOTI'O IO3HAHUS Hayunble MeTO/IbI O3HAHUS Y TEOPETUYECKHX ) METO0B IIO3HAHUS
OKPY>KaIoIllero MHUpa. OKPY>KaIoILIET0 MUPA.
Ponb akcneprmMeHTa u Teopun OO6cyxaeHue rpaHul] IPUMEHUMOCTH
B IIPOIIECCE MO3HAHUS TPUPOJIBI. (pu3nYeCKUX 3aKOHOB U TEOPHIl.
DKCIIepUMEHT B (pU3HKE. Pabota B rpymnmne no moaroToBKe
MonenupoBanue pU3NUECKUX KOPOTKHX COOOIIEHUH O pOJIK U MECTE
ABJIEHUH 1 IpoueccoB. HayuHbie (GU3MKK B HayKe U B MPAKTUYECKOM
runoTre3nsl. PU3nUecKre 3aKOHEBI NesITeJILHOCTH JIIOACH.
Y TeOpHH. ['paHuIbl NpUMEHUMOCTH | JIeMOHCTpanys aHaJIOTrOBbIX
¢buznyeckux 3aKoHOB. [TpuHIMI U HU(DPOBBIX U3MEPUTEIBHBIX
COOTBETCTBHUSI. puOOpPOB, KOMITBIOTEPHBIX JATYUKOB.
Poinb u mecto Gpusuku OcBO€HME OCHOBHBIX TPUEMOB PaOOTHI
B OpMHUPOBAHUHN COBPEMEHHOM ¢ uudpoBoii 1abopaTopueil no puzmnke
HAay4YHOM KapTHUHBI MHPA,
B MIPAKTUYECKOM JIEATENBHOCTH JIFOAEH

Hroro no pazgeny 2

! TIpu paspaGorke paGouell MPOrpamMMbl B TEMATHYECKOM IUIAHUPOBAHWM JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH MCIIOJIb30BAHHS DJIEKTPOHHBIX (LH(PPOBBIX)

00pa30BaTEIbHBIX PECYPCOB, SBISIONIUXCS yIeOHO-METOANIECKIMH MaTeprualaMi, COAepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa3oBaHMM.
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Pa3zgen 2. Mexanuka

2.1

Kunematuka

MexaHn4ecKoe ABUKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTrcyera.
Tpaekropusi.

[lepemenienue, CKOpoCcTh (CpeaHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
Y YCKOPEHHE MATEPUATIbHON TOUKH,
UX TIPOCKIIUUA HA OCU CUCTEMBI
KoopauHat. ClioKeHue
MEPEMENICHU U CII0KEHUE
CKOpPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSMOJIMHEWHOE IBHKCHUE.
I'paduku 3aBUCUMOCTH KOOP/IUHAT,
CKOPOCTH, YCKOPEHUS, TyTH

Y [IepEeMEIICHUS MaTePUAITbHOM
TOYKH OT BPEMEHH.

CBoOoaHOE najieHue. Y ckopeHue
CBOOOTHOTO Ma/ICHMUS.
KpuBosnmmHENHOE NBUKEHHE.
JIBr>KeHHE MaTepUAIbHON TOUKU
10 OKPY’KHOCTH C ITIOCTOSIHHOM

10 MOZIYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEHHAs CKOPOCTh.
[lepuon u yactoTa oOparieHusl.

[{eHTpOCTPEMUTENBHOE YyCKOPEHHUE.

TexHuueckne ycTpoucTBa

IIpoBeaeHME IKCIIEPUMEHTA: H3yUEHUE
HEPAaBHOMEPHOIO IBUKEHUS C LIEIIBbIO
OIIPENIEIICHNS] MTHOBEHHOU CKOPOCTH;
VCCIIEOBAHUE COOTHOIIEHUS MEXKTY
NyTSIMH, IPOHACHHBIMH TEJIOM

34 MOCJIE0BATEIIbHBIE PaBHBIC
IIPOMEXKYTKN BPEMEHU

IIPY PAaBHOYCKOPEHHOM JIBUKEHHUH

C HAYaJIbHOM CKOPOCTBHIO, PABHOM HYJIIO;
W3YUYCHHE IBUKCHUS IIApUKa B BA3KOU
XKUIKOCTH; U3yUCHHE IBU)KCHHUSI TeEa,
OpOILIEHHOT'O TOPU30HTAJIBHO.
OOBbscHEHNE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUIOMETP, LICITHbIE

Y pEMEHHBIE IIEpPEIauu IBUKCHHS,

U YCIIOBUH X 0€3011acCHOr0
VICIIOJIb30BAHUS B IIOBCEAHEBHOU
KU3HH.

Pemenue pacueTHbIX 3a1a4 C ABHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (pOpMyI
KNHEMaTHKH.

[Toctpoenue u ananu3s rpaukoB
3aBUCHUMOCTEN KMHEMATUYECKHUX
BEJINYMH OT BPEMEHHU

JUIsl PABHOMEPHOI'O
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U ITPAKTUYICCKOC IIPUMCHCHUC!
CIINAOMCETP, IBUKCHUC CHAPA/I0B,
LOCIIHBIC U PCMCHHBIC IICPCIaqYn

Y PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKECHMUSL.

Pacnio3znaBanue (pru3nUECKUX SBICHUH
B YUEOHBIX ONBITAX U OKPYKAIOIEH
KU3HU: paBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJINHEWHOE
JBUKEHHE, CBOOOHOE Ma/ieHue Tell,
JBUKEHUE N0 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO IBUKEHUS
C UCHOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, ITyTh,
nepeMelleHne, CKOpoCTb, yCKOPEHHUE.
Pa6ora B rpynmax npu miaHupOBaHUH,
IPOBEJCHUM U UHTEPIIPETALUN
PE3yIbTATOB OIBITOB U AHAJIN3E
JOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(OpMAITUH 110 TEME

2.2

JnHamuka

IIpyHIMI OTHOCUTEIBHOCTH
INanmuues. Ilepseiit 3akoH HproToHA.
NuepryanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
Cynepro3unuu cui. Bropou 3akoH

HproToHa 111 MaTepuanibHOM TOUKH.

Tpernii 3akoH HproToHa

11 MaT€pHAJIbHBIX TOUEK.
3aKOH BCEMHPHOTO TSATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb.

CpaBHeHMe Macc B3aUMO/IEUCTBYIOIINX
Tell.

N3yuenune 3aBUCUMOCTH CUJTBI
yIPYrocTu OT Aedopmaliui; CpaBHEHUE
CHWJI TPEHUS MTOKOS, KaueHUs

Y CKOJIb)KEHUSI.

OObsicHEHUE HEBECOMOCTH.
[IpoBeneHue 3KCriepuMeHTa:
UCCJIeIOBAHNUE 3aBUCUMOCTH CUJT
yIPYTOCTH, BOSHUKAOIIAX

B IIPY’KUHE U PE3UHOBOM 00pasiie,
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Cwuia ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokos,
CKOJIBKCHHUSI, KAUCHHUS).

Cuna tpenusi. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKEHUS U CHIIA
TpeHus nokosi. Koo dunuent
TpeHus. Cuna CONpOTUBIIEHUS
MIpY ABUKEHHUU TEJA B )KUAKOCTU
WJIU Tase.

IToctynarenpbHOE M BpalaTeaIbHOE
JBIDKCHHE a0COJIIOTHO TBEPAOTO
Tena.

MOMEHT CUJIbl OTHOCUTEIBHO OCH
Bpatenus. [lneqo cuibl. YcinoBus
pPaBHOBECHS TBEPAOTO TEA.
TexHu4eckne yCcTponucTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT X JAepopMaIuu; U3y4YeHHE
JBYDKEHUS OpycKa 10 HAaKJIIOHHOM
MJIOCKOCTH; UCCJIEIOBaHUE YCIOBUIN
paBHOBECHSI TBEPAOTO TeJla, HMEIOIIETO
OCh BPAIIICHHUS.

OOBbscHEeHHE 0COOCHHOCTEH
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
IPSMOJIMHEWHOTO JIBMYKCHUS,
CcBOOOJTHOTO ITaICHUS T, IBUKCHHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HreroToHa, 3aK0Ha BCEMHPHOTO TATOTEHHUS.
OObsiCHEHNE OCHOBHBIX MPUHITAIIOB
JICMCTBUS MOMIIUITHUKOB U UX
IPaKTHYECCKOTO MMPUMCHCHUS.
OO0BsicCHEHUE JBUKEHUS HUCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacueTHBIX 3a71a4 C SBHO
3a1aHHON (M3UICCKONU MOJICIIBIO

C MCITOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT AMHAMUKH.

Pacno3naBanue pu3nueckux sSBJICHUM
B Y4E€OHBIX ONBITAX U OKPYXKaIOLIEH
YKU3HU: UHEPIIHS, B3aUMO/ICHCTBHUE TEJI.
AHanu3 pU3NYEeCcKuX MpOLECCOB

1 SIBJICHUH C UCITOJIb30BAHUEM 3aKOHOB
Y IIPUHIIAIIOB: 3aKOH BCEMHPHOTO
tarorenus, I, I u III 3akonsr HeroTOHA,
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IMPUHOUII CYTICPIIO3UITUHU CUJII, IIPUHIUII
PaBHOIIPABHOCTHU MHEPUHAJIbHBIX
CHUCTCM OTCUCTaA

23

3aKOHBI COXPAaHCHHUA
B MCXAaHHKC

Nmmysibc MaTepuaibHOM TOYKU
(Tena), cCUCTEMBI MaTEpUATIbHBIX

TOYCK. HMHyHBC CHJIBI 1 UBMCHCHHC
HMIIYJIbCa TCJIA. 3aKoH COXpPaHCHHUA
HMITYJIbCA. PeakTuBHOE JBHKXCHHUC.

PabGora cribl. MOIIIHOCTE CHITBL.
Kunernueckas sneprus
MaTepruabHOM TOUKH. Teopema
00 M3MEHEHUN KHHETUYECKON
SHEPIUMu.

[ToTeHUMabHAS SHEPTUSL.
ITorenuuanbHas HEPTUS YIIPYTO
ne(OpMHUPOBAHHOMN NIPYKUHBI.
ITorenuunanbHas SHEPTUS TEIA
BOJIM3U MOBEPXHOCTU 3EMIIU.
[ToreHumanbHbIE U
HENOTEHIHAIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJT
C U3MEHEHUEM MEXaHUYECKOU
DHEPI'UU CUCTEMBI TEJl. 3AKOH
COXpPaHEHUSI MEXaHUYECKOM
SHEPIUMu.

Yrpyrue u Heylpyrue
CTOJIKHOBEHHSI.

[IpoBeaeHue aKCIIEpUMEHTA: U3yUEHHE
a0COJIIOTHO HEYTIPYTOTo yaapa

C TIOMOIIBIO JIBYX OJTMHAKOBBIX
HUTSHBIX MasiTHUKOB; HCCIIEIOBAHUE
CBSI3U pa0OTHI CHJIBI C UBMECHECHUEM
MEXaHUYECKOI SHEprUu Tela

Ha IIPUMEPE PACTSHKCHHS PE3UHOBOTO
KryTa.

OreHka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpPEHUN (HU3UIECKUX
BEJIMYMH.

Pemenne pacueTHBIX 33724 C SBHO
3a1aHHOM (PU3UIECKONU MOJIEIIBIO

C UCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMHMKHU U 3aKOHOB
COXPaHCHHHI.

Pemenne kauecTBEHHBIX 33124

C OIOpPOM Ha U3yUEHHBIE B pa3jiese
«MexaHuKkay 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBICHUS.

Onurcanre MEXaHUYECKOTO IBFKCHHSI

C UCTIOJIb30BaHNEM (PU3HUECKUX
BCJIMYHH: UMITYJIbC TeJIa, KHHETHYECKast
SHEPrus, NOTEHIIUANIbHAS YHEPT U,
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TexHuueckue yCcTpoucTBa

Y IIPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOIIEp, NPYKUHHBIN
IIACTOJIET, IBUKEHNE PAKET

MeXaHU4ecKas paboTa, MEXaHUYeCKas
MOIIIHOCTb.

AHanu3 pU3nYecKux NpoLeccoB

Y SIBJICHUM C MCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHUS MEXaHWYECKOW JHEPIuM,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS U IPAKTHYECKOTO
IPUMEHEHUS TEXHUYECKUX YCTPOMICTB,
TaKUX KakK: BOJOMET, KOIIEp,
NPYKUHHBIN TUCTOJIET.

OObsicHEHUE TBUKEHUS PAKET C ONOPOH

Ha W3YYCHHBIC (PU3NUECKHE BEIIMUUHBI
Y 3aKOHBI MEXaHUKH.
Hcnonb3oBaHue mpu MoroToBKe
COOOIIECHHH 0 TPUMEHCHHIH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUI

JUIsl TIOMCKA, CTPYKTYPUPOBAHUSI,
WHTEPIIPETAIIUU U MPEICTABICHUS
uH(popManu, KpUTHICCKUN aHATN3
noJjiygaemMou nHopmanuu
[IpoBeneHre KOCBEHHBIX H3MEPEHUH,
HCCJIEIOBAaHUM 3aBUCUMOCTEMN
(bU3UYECKUX BEJIMYMH, POBEPKa
MPEIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pa3znes 3. Mosiekyasipaasi usuka 1 TepMOAUHAMMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHUYECKOU TEOpUHU

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU
TEOPUH U UX ONIBITHOE 0OOCHOBAHHE.
bpoyHOBCKOE IBHKEHUE.
Hudbdysus. Xapakrep IBHKCHUS

Y B3aUMO/ICUCTBUS YACTHUII
BelecTBa. Moenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TN U
00BsICHEHHE CBOKCTB BEILIECTBA

Ha OCHOBE ITUX Mozenen. Macca

1 pazMepsbl Mosiekysl. KonnuectBo
BemiecTBa. [locrossHHass ABoraapo.
TennoBoe paBHOBeCHE.
Temmeparypa u ee u3smMepeHue.
[ITkama remneparyp Llenscus.
Mopens naeanbHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUU UECATBHOIO rasa.
AOcouoTHas TeMIiepaTypa Kak Mepa
CpeHer KUHETUYECKON dHEPTUU
TEIUIOBOTO IBUKEHUS YaCTHI] rasa.
[IIxana remneparyp KenbBuna.
["a30BBIE 3aKOHBL. Y paBHEHUE
MenneneeBa—KnarneiipoHa.

3akoH JlansToHa. M3omnporiecchbl

[IpoBeneHue 3KcriepuMeHTa:
oInpeereHNe MacChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHU 00beMa KOMHATBI, 1aBJICHHUS
Y TEMIIEPATypPbl BO3yXa B HEH;
UCCJIEIOBAHNUE 3aBUCUMOCTH MEXKIY
napamMeTpaMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Onenka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPELIHOCTEN U3MepeHuil (PU3MIECKUx
BEJIMYMH.

OOBbscHEeHNE OCHOBHBIX TPUHIIUIIOB
NelCTBUN TepMOMETpa U GapoMeTpa

U YCIIOBUHM X 0€30MacHOT0
UCIIOJIb30BaHUS B IIOBCEHEBHOM
AKU3HU.

Pacnio3naBanue pusndeckux sBIeHUN

B y4€OHBIX ONBITAX U OKPYXarolen
XKU3HU: 1uddy3usi, OpOyHOBCKOE
JBUOKECHHE.

OnucaHue TerIoBbIX SBICHUN

C UCITIOJIb30BAaHUEM (PU3NYECKUX
BEJIMYMH: JaBJIEHUE ra3a, TEMIIepaTypa,
CpEeAHsIsl KHHETUYECKask SHEPTUs
Xa0THYECKOI0 ABUKEHUS MOJIEKYJL,
CPEIHEKBapaTUYHAsI CKOPOCTh
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B U€ATIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM BEIlIECTBA.
I'padprueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE IPUMEHEHHE:
TEPMOMETp, OapoMeTp

MOJIEKYL.

AHanu3 GpU3NIEeCKuX MPOIECCOB

U SIBJICHUM ¢ ucnoab3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeIHEN
KHHETUYECKOW SHEPTUU TEIIIOBOTO
JBIKEHUSI MOJIEKYJI C a0COIFOTHOM
TEMIIEPATYPOH.

Pemienue pacueTHbIX 3a/1a4 C SBHO
3a1aHHOM (PUBUYECKON MOJIEITBIO

C HCTOJIb30BAHHEM OCHOBHBIX
nonoxxeanit MKT, 3akoHoB 1 hopmyn
MOJIEKYJISIPHOUM (PU3KKH.

Paborta B rpynnax npu jiaHupOBaHUH,
MPOBEJECHNUU U UHTEPIIPETALINI
pPe3yJIbTaTOB OIBITOB U aHAJIU3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(pOpMaIUK 110 TEME

3.2

OCHOBBI
TEPMOIMHAMUKHU

10

TepmoauHaMHuueckas cucTema.
BryTpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI

U cI0cOObI €€ N3MEHEHUSI.
KonudecTBo TemnoTsl u padoTa.
BHyTpeHHss1 S5HEprus 0THOATOMHOI'O
HUJeaJIbHOr0 ra3a. Buabl
TEIUIONEPEIayu: TEIJIONPOBOIHOCTb,
KOHBEKIUS, U3ITydeHHe. Y IenbHas
TEIUIOEMKOCTB BEILIECTBA.

[TpoBeaeHMe SKCIEpUMEHTA: N3MEPEHUE
yAEIbHON TETUIOEMKOCTH BEIIIECTBA.
OrneHka a0CONIOTHBIX ¥ OTHOCHUTEIILHBIX
MOTPEITHOCTEH H3MEPEHUHN (DU3UICCKUX
BEJIMYHH.

N3yuenue mozeneit napoBoi TypOHHBI,
JIBUTATEISI BHYTPEHHETO CTOPaHUS,
PEaKTUBHOIO JIBUTATES.

OObsiCHEHUE PUHITUATIOB ICHCTBUS

Y YCJIOBHUI 0€30IMacCHOT0 MCTIOIh30BaHUS
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KonudecTBo TemaoTb

npu Terionepeaye.

[Toasarue 00 agnadbatHOM
nporecce. [lepBbii 3aK0H
TEPMOJIMHAMUKHU.

[IpumeHeHue nepBoro 3aKkoHa
TEPMOJMHAMUKH K U30TIPOIIECCaM.
['padpuueckas naTEpHIpeTaALUs
paboTHI raza.

BTopo¥i 3aK0H TEpMOAMHAMUKH.
HeoGpaTumocTs nporieccon

B [IPUPOJIE.

TemnoBbie MamvHbL. [[prHIUTIBI
JEUCTBUS TETIJIOBBIX MAaIlIUH.
[IpeobpazoBanus SHEPTUU

B TEIUIOBBIX MAlIMHAX.
KoaddunmeHT noneznoro nercTBus
TETJIOBOM MAIIIHBI.

Hukn KapHo u ero koadpuipeHt
MOJIE3HOTO JIEUCTBUA.
DKOJIOrHYecKue MpooIeMbl
TEIJIO3HEPTETUKHU.

TexHuueckne yCcTpoucTBa

U MIPAKTUYECKOE TPUMEHEHHUE:
JBUTATEIb BHYTPEHHETO CTOpPaHus,
OBITOBOU XOJOIUIHHUK,
KOHAUIIMOHED

B TIOBCETHEBHOW YKU3HU JBUTATEIISI
BHYTPEHHETO CropaHusi, OBITOBOTO
XOJIOMITbHUKA, KOHTUITHOHEPA.
Onucanuie CBOMCTB TEJ U TEIIOBBIX
SIBIICHUH C HCITOJIb30BAaHHEM
(bU3UYECKUX BEIMYMH: JIaBJIICHHE Ta3a,
TeMIepaTypa, KOIMIECTBO TETUIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
PerieHrie pacyeTHBIX 3a71a4 C BHO
3aIaHHON (PU3UIECKON MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOopMyIT MOJIEKYJISIPHOU (PU3UKH

U TEPMOTUHAMUKH.

Pemmenne kadecTBEHHBIX 3a/1a4

C OTIOPOIf HA M3yUYEHHBIC B pa3Jiene
«MounekysipHast pu3rka

¥ TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUIECKUE
SIBIICHHUSL.

Pabora B rpynmax rnpu aHanmse
JIOTIOJTHUTETHHBIX HCTOYHHUKOB
UHGOPMAITUH TIO TEME
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ArperaTHblie
COCTOSIHMSI BELIIECTBA.
da30BbIe MEPEXO0IbI

[TapooOpazoBaHue ¥ KOHICHCAIIHSL.
Hcnapenue u xuneHue.
AOCOI0THAs U OTHOCUTENIbHAS
BJIQXXHOCTb Bo3Ayxa. HacklleHHbI i
nap. Y ienbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh

TEMIEPATYPhI KATICHUS OT JaBJICHUSI.
TBepnoe teno. Kpucramnmueckue
1 amop(HbIe Tea. AHU30TPOIIHS
CBOMCTB KpUCTAIIOB. JKuakue
kpuctaiuibl. COBpeMEHHbBIE
marepuaisl. [limaBienne

Y KpUCTaJUIU3alus. Y IeiabHas
teriora miasnenus. Cyomumanus.
VYpaBHeHue TEMI0BOTO OanaHca.
TexHuueckne ycTpoucTBa

Y MMPAKTUYECKOE MPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU
MOJIYYEHHUSI COBPEMEHHBIX
MaTepHaloB, B TOM YHUCJIE
HAaHOMAaTEPHUAJIOB,

Y HAHOTEXHOJIOTUHU

[IpoBeaeHue SKCIEPUMEHTA: U3MEPEHUE
OTHOCUTEJILHOM BIAXKHOCTH BO3yXa.
OueHnka abCOJIIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

N3yueHune cBOKWCTB HACBIILIEHHBIX
napoB, ClIOCOO0B U3MEPEHMUS
BJIQXKHOCTH.

HaOmronenne xunenus

IIPU MIOHWKEHHOM JIaBJICHUH,
HarpeBaHMs U IUIABJICHHUS
KPUCTAJZIMYECKOTO BELIECTBA.
OO0bsacHeHre IPUHITUIIOB ACUCTBUS

Y yCIIOBHI 6€30MacCHOT0 UCTIOIb30BaAHUS
B ITIOBCEJHEBHOM KM3HU TUTPOMETPA,
IICUXPOMETPA, KAJIOPUMETPA.

N3ydenune TeXHOIOTMHN NOJIyYEHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB.

Pelenue pacueTHbIX 3a7a4 C SBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM YPABHEHUS
TEIJI0BOro OajaHca.

Pelenne kauecTBEHHBIX 33124

C OIIOPOY HA U3YYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U U3HUYECKUE
SIBJICHUSI 110 TEME.
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Pacno3naBanue ¢pu3nuecKkux SBICHUM
B y4E€OHBIX ONBITAX U OKPYKAIOMIEH
KU3HU: AedopMalus TBEPABIX Te,
HarpeBaHUE U OXJIAXKICHUE Tel,
M3MEHEHUE arperaTHbIX COCTOSHUI
BEIIECTBA U 0OBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
du3ukn.

Ucnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTHUH JIJISI TOKCKA,
CTPYKTYPHUPOBAaHUS, UHTEPIIPETALINI
U TIpecTaBieHust ”HGOpMaIlUU MpU
MOATOTOBKE COOOIIEHUH O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHOU (DU3UKH

U TEPMOJIMHAMUKU B TEXHUKE

U TEXHOJIOTUSX

Hroro o pazaeiny 24
Paznen 4. DiaekTpoanHAMMKA
4.1 | DnekTpocTaThka 10 DJnekTpu3anus Teil. JnekTpudeckuii | [IpoBeneHne SKCIepUMEHTa: U3MEPEHUE

3apsn. [IBa Buaa 3JIeKTpUYECKuX
3apsanoB. [IpoBogHUKH,
IUAJIEKTPUKHU U TIOJTYITPOBOAHUKH.
3aKOH COXpaHEHUs AJIEKTPUUECKOTO
3apsna.

B3aumopaeiicTBue 3apsa10B. 3aKOH
Kynona. To4euHblIi 37€KTpUYECKU
3apsa. DIEKTPUUECKOE MOJIE.

3JIEKTPOEMKOCTH KOHJAEHCATOPA.
OrnieHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpPEHUN (HU3UIECKUX
BEJINYMH.

N3yyeHnne npuHIUIIOB AEUCTBUSA
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJICHCATOpa.

N3ydenue npuHUKUIIOB JCUCTBUS
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HanpskeHHOCTB 31€KTPUYECKOro
nosist. [IpuHiun cynepno3uuuu
BJIEKTPUYECKUX ToJieH. JInauun
HANPSKEHHOCTH 3JIEKTPUUECKOTO
TIOJISL.

Pabota cui1 351eKTpOCTaTHIECKOTo
noss. [lorenuuman. Paznocts
noTeHiuanoB. [IpoBogHuKY 1
TUAJIEKTPUKH B
AJIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpruyeckast MpOHULIAEMOCTb.
DnektpoeMkocTb. KoHzieHncarop.
DIEKTPOEMKOCTb IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOT O KOHJIEHCaTopa.
TeXHUYECKHUE yCTPOUCTBA

Y MPAKTUYECKOE MPUMEHECHHUE:
AIEKTPOCKOII, SJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allNTA,
3a3eMJIEHHUE JIEKTPOIPHUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIM
arrapar, CTPyMHbINA MPUHTED

U YCIIOBUI 0€3011acCHOTO MPUMEHEHUS
B IIPAKTUYECKOMU KU3HH,
KOMMMPOBAJILHOTO anmnapara, CTpyuHOTO
IpUHTEpA.

Paccmotrpenue ¢pusznueckux o
CHOBAaHUU JIEKTPOCTATUYECKOU
3alIUTHI U 3a3€MJICHUS
AIIEKTPOIIPHOOPOB.

Pemenune pacueTHbIxX 3a/1a4 € SIBHO
3a1aHHOMN (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOPMYJ DIIEKTPOCTATHKH.

Perienne kauyecTBEHHBIX 3a7a4

C OITIOPOY Ha U3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacno3naBanue puznueckux sBIeHUN
B y4€OHBIX ONBITAX U OKPYXKaIoeh
YKA3HU: DJICKTPU3ALINS TET,
B3aMMOJICHCTBHE 3aPSIOB U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYyJ
AIEKTPOCTATUKH.

Onucanue U3y4eHHbIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SIBICHUN

C UCTOJIb30BaHNEM (U3HUECKUX
BEJINYMH: JIEKTPUUECKUI 3apsi,
HaIPsHKEHHOCTh 3JIEKTPUYECKOTO MOJIS,
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MOTEHIINAJI, PA3HOCTh MOTEHIUAJIOB,
ANEKTPOEMKOCTb.

AHanu3 pu3nYeCcKHX MpoIECCOB

Y SIBJIEHUU C UCIIOJIb30BAHUEM
(Gu3NYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs AIEKTPUIECKOTr0 3aps/a,
3akoHa KynoHna.

Pabota B rpynnax npu aHaimse
JOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(pOpMaIMKU U MOITOTOBKE COOOIIEHUMA
0 IIPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPYKAIOILIEH )KMU3HU U IPUMEHEHUN
UX B TEXHUKE

4.2

IlocTossHHBIN

AIEKTPUYECKUH TOK.

ToxH B pa3IM4HBIX
cpenax

12

DJIEKTPUUYECKUM TOK. Y CIIOBUS
CYIIECTBOBAHMUS JIEKTPUUYECKOTO
Toka. Mctounuku Toka. Cuna Toka.
[TocTOsSsHHBIN TOK.

Hanpsoxenue.

3akod OMa J1sl y4acTKa [Eu.
DIIEKTPUYECKOE COMTPOTUBIICHHUE.
VY 1enbHOE CONPOTUBIIEHUE
BemecTBa. IlociaenoBarenbHoOE,
napasuiesIbHOE, CMEIIAaHHOE
COEIMHEHNE MPOBOJHUKOB.
Pabora snexkTpruyeckoro Toka.
3akoH /xxoynsi—JIeniia. MommHocTh
AIEKTPUYECKOTO TOKA.

IIpoBeacHME SKCIEPUMEHTA: U3YUCHHE
CMEUIaHHOT'O COEIMHEHUS PE3UCTOPOB;
n3mepenue J/]C ncTouHMKa TOKa U €ro
BHYTPEHHETO COIPOTUBJICHUS;
HAOII0/ICHHE IIEKTPOIIU3A.

OneHka aOCONIFOTHBIX U OTHOCUTEIbHBIX
MOTPEITHOCTEN U3MepeHul (HU3MIECKUX
BEJIMYNH.

OObsicHEHUE IPUHIUIIOB IEUCTBUS

Y YCJIOBHI 0€3011aCHOTO MPUMEHEHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
UCTOYHUKOB TOKa,
3JIEKTPOHArpEBATENbHBIX U
ANEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DNeKTPOABIKYIIAs CUIIA U
BHYTPEHHEE COIPOTHUBIICHHE
MCTOYHUKA TOKa. 3aKkoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
anekTpuyeckon nenu. Koporkoe
3aMbIKaHUE.

DnexkTpoHHasi IPOBOAUMOCTb
TBEPJbIX METAJUIOB. 3aBUCUMOCTh
COIPOTHUBJIEHUS METAJIIOB

OT TEMIIEpPaTypHI.
CBepXnpoBOIUMOCTb.
DJIEKTPUUECKUM TOK B BaKyyMe.
CBOICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IpUMECHAasi IPOBOAUMOCTD
MOJIyIpOBOJHUKOB. CBOICTBA
p—n-nepexoja.
[lomynpoBOIHUKOBBIE TTPUOOPBHI.
DNEeKTpUYECKU TOK B PACTBOPAxX
U pacIllaBax AJIEKTPOIUTOB.

SHCKTpOHI/ITI/I‘{CCKaSI JAUCCOIIH ALV,

DNEKTPOIn3.
DIIEKTPUYECKHAN TOK B ras3ax.
CamoCTOSTENBHBIN U
HECAMOCTOATENIBHBIN PA3PAL.
Monnus. [1na3zma.
TexHnYeCcKHne yCTpoucCTBa

TEPMOMETPA CONPOTUBIICHUS,
BAKYYMHOT'O JUOJa, TEPMHUCTOPOB U
(boTOPE3UCTOPOB, MOTYIIPOBOTHUKOBBIX
JIMOJI0B, TaJIbBAHUKHU.

Pemenune pacueTHbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UIECKONU MOJICIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyt Tembl «IlocTossHHBIN
JNEKTPUYECKUN TOK.

Pacno3naBanue puznueckux siBJICHUM
B y4€OHBIX ONBITAX U OKPYXKaIOIIeh
YKA3HU: DIIEKTPUYECKAsi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 SNEKTPUIECKUX SABICHUN

Y IIPOLIECCOB B LIEMAX IMIOCTOSIHHOIO
TOKa C UCMOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATENBHOIO U MAPAIUIEIIBHOTO
COEJIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyia-Jlenna.

Onucanue n3y4eHHbIX CBOWCTB
BEIIIECTB U JJICKTPUUECKUX SIBIICHUHN

C UCTIOJIb30BaHNEM (PU3HUECKUX
BEJIMYMH: JJIEKTPUUECKUH 3aps, cuia
TOKQ, SJIEKTPUYECKOE HAIIPSIKEHHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,
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U IIPaKTUYECKOE IPUMEHEHHE:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKH TOKa,
AJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyYMHBIN JHOJl, TEPMHUCTOPBI

1 (hOTOPE3UCTOPBHI,
MOJIyIIPOBOJHUKOBBIN TUOI,
rajbBaHHUKa

pasHocTh notenunuanos, I/C, padbora
TOKa, MOIIIHOCTh TOKa.
Hcnonb3zoBanne nHOOPMAIMOHHBIX
TEXHOJIOTUM ISl TIOMCKa,
CTPYKTYpPHUPOBAHUS, UHTEPIIPETALINI
U TIpecTaBleHus] THHOpMaILUU

IIPH MOJITOTOBKE COOOIIEHUI

0 IPUMEHEHHUH 3aKOHOB MTOCTOSTHHOTO

TOKa B TCXHUKEC U TCXHOJIOTHUAX

Htoro no pazneny

22

Pe3epBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KUIACC

HanmenoBanue

No KonuuectBo OCHOBHBIE BU/IbI ACATEILHOCTH
pa3aenoB U TEM [IporpamMmmHoOe cosiepxanue

/1 4acoB 00ydJaronuxcs

y4eOHOTO IpeaAMeTa
Paznen 1. daekrpoanHaMmmuka
1.1 | MarnurtHoe noie. 11 ITocTOsSIHHBIC MArHUTBHI. IIpoBenieHrEe AKCIIEPUMEHTA: U3YUYCHHUE

DNeKTpOMarHuTHas
WHTYKIIHS

B3aumopelcTBre TOCTOSTHHBIX
MarsuToB. MarauTHoe mnojJie.
BekTop MarHuTHOM MHIYKIWH.
[TpuHLIMI cynepno3uIuu
MarHMTHBIX NOJICH. JInHun
MarHuTHOM nHaykuuu. Kaptuna
JIMHUA MAarHUTHOW MHAYKIIUU OIS
MOCTOSIHHBIX MarHUTOB.
MarauTHoO€ 110JI€ TPOBOIHUKA

¢ TokoMm. KapTrHa TuHUN UHAYKIWU
MarHuTHOTO MOJs JIIMHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOI'O
KOJIBILIEBOT'O MPOBOJIHUKA, KATYIIIKH
¢ TokoMm. OnbIT DpcTeaa.
B3auMoeiicTBre MPOBOIHUKOB

C TOKOM.

Cuna AMmnepa, ee MOAYJIb

Y HaIlpaBJICHHUE.

Cuna JlopeHna, ee MOIYJIb

Y HarpasyieHue. /[Brxenue
3apsKEHHOM YaCTHIIbI

MAarHUTHOTO MO KATYIIKH C TOKOM;
MCCIIEIOBAHUE JEUCTBUS MOCTOSSHHOTO
MAarHuTa Ha paMKy C TOKOM;
MCCIIEJOBAHUE SIBJICHUS
3JEKTPOMArHUTHON MHTYKIIUH.

OneHka abCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN N3MEPEHUN (PU3NIECKUX
BEJINYMH.

OOBsiCHEHUE PUHITUIIOB ICUCTBUS

Y YCJIOBUI 0€301MacHOT0 MPUMEHEHUS
MTOCTOSIHHBIX MarHUTOB,
ANEKTPOMArHUTOB, JIEKTPOJABUTATENS,
YCKOPUTEJEN JIEMEHTAPHBIX YACTULI,
VHIYKLIHOHHOM €Y.

Pemenune pacueTHbIX 3a/1a4

Ha MPUMEHEHHE (HOPMYJIT TEMBI
«MarauTHoe nosie. DINeKTPOMarHuTHas
VHTYKIUSD).

Pemenne kaueCcTBEHHBIX 3a1a4

C OIOPOY HA U3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OJIHOPOJTHOM MarHUTHOM TIOJI€.
PaGota cuiel Jlopenra.

SIBneHue 3EKTPOMarHuTHOM
nHaykuuu. [loTok BekTopa
MarHUTHOW UHAYKIIHH.
DIEeKTPOJBIKYIIAS CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu @apanes.

BuxpeBoe anekTpruueckoe mnose.
DIEeKTPOJBIKYIIASI CUIa MHTYKIIUU
B MPOBOJHUKE, ABUKYIIIEMCS
MOCTYMATENBHO B OJTHOPOJHOM
MarHUTHOM II0JIC.

ITpaBuino Jlenna.

NHayKTUBHOCTD. SIBICHUE
CaMOMHAYKIWU. DIEKTPOABUKYIIas
CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJIs KaTYyIIKH
C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.
TexHuueckue ycTpoucTBa

Y MPAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHUTEHIL,
AJIIEKTPOMATHUTHI,
3JIEKTPOIBUTATEIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

ABJIEHUS TEMBI « MarauTHOE MoJie.
DNEeKTpOMArHUTHAST UHTYKIIHS.
Ornpenenenue HanpaBIeHUs BEKTOpa
VMHIYKIAA MAarHATHOTO TTOJIsS
MIPOBOJHUKA C TOKOM, CHJIbI AMIepa
u cuiel JlopeHia.

PacnioznaBanue Gpu3nveckux sBICHUN
B YUEOHBIX ONBITaX U OKPYIKaOIICH
JKA3HH: B3aUMOJICICTBUE MATHUTOB,
AIEKTPOMArHUTHAsI UHAYKIHUS,
JICVCTBUE MAarHUTHOTO TOJIA Ha
IPOBOJIHHUK C TOKOM U JBUXKYIIIUHCS
3aps.

AHaJIN3 3JIEKTPOMAarHUTHBIX SIBICHUIN
C UCITOJIb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHON UHIYKIIUU.
Ornrcanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JIEKTPOMArHUTHBIX
SABJIEHUM C UCIIOJIb30BAHUEM
(bu3HYeCKUX BEIMYUH: UHIYKIIUS
MarHUTHOTO MOJIs, cuia AMnepa, cuiia
JlopeH1a, ”HAYKTUBHOCTh KaTyLIKH,
SHEPrus AIEKTPUIECKOTO U MATHUTHOTO
noJjien

Hroro no pazgeny

11
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Pa3nen 2. Kosre0anus u BOJIHBI

2.1

Mexaanueckue
U DJICKTPOMAarHUTHbBIC
KoJicOaHus

KonebarenbHas cucrema.
CB0OOIHBIE MEXaHUYECKUE
Kojebanus. 'apmonnueckue
konebanus. [lepuos, yactora,
aMIuTyaa u gasa KkoiaeobaHu.
[IpyXMHHBIN MASTHUK.
MaremMaTnueckuii MasiTHHK.
VYpaBHEHUE TAPMOHUYECKUX
koJnebanuii. [IpeBpanienue snepruu
MIPU TaPMOHUYECKUX KOJICOAHUSX.
KoneGaTenbHblil KOHTYDP.
CB0OOIHBIE 3TIEKTPOMATrHUTHBIE
KoJieOaHuUs B UACaTbHOM
K0JIe0aTeTbHOM KOHTYpe. AHAIOTHS
MEXIY MEXaHUIECKUMHU U

QJICKTPOMAariuTHBIMHA KoJeOaHHUsIMU.

®opmyna TomcoHa. 3aKOH
COXPAHEHMS YHEPTUM B UIECATLHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHue o 3aTyXaromux
KoJjeOanusx. BeiHyXk1eHHbIE
MEXaHUYeCKUe KOJIeOaHusl.
Pe3onanc. BeinyX1eHHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHNsI.
IlepemeHHBIN TOK.
CunycouanbHbIN IEPEeMEHHbBIN TOK.

Hccnenosanue nmapaMeTpoB
K0J1e0aTeNbHON CUCTEMBI — IEPHO/IA,
JaCTOThI, AMIUTATYABI U (ha3bl
KoJ1e0aHui (Mpy>KUHHBIN

W/WJIA MaTEeMaTUYECKUN MasTHUK).
Hab0mronenue 3atyxaromux KojaeoaHu.
HccnenoBanne CBOMCTB BHIHYKICHHBIX
KOJICOaHMIA.

Habmronenne pe3oHanca.

IIpoBeaeHuE SKCIEPUMEHTA!
UCCJIeI0BaHKE 3aBUCUMOCTH MEpUoaa
MaJIbIX KoieOaHuii rpy3a Ha HUTH

OT JUTMHBI HUTH U MAacChl TPy3a;
MCCJIeIOBAHNE TIEPEMEHHOT0 TOKA

B IIETIH W3 MTOCJIEA0BATEIHHO
COEJIMHEHHBIX KOHAEHCATOpa, KaTyIIKU
U PE3UCTOpA.

OrneHka aOCOIIOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTENH U3MEpPEeHUN PU3NUECKUX
BCJTMYMH.

OOBsICHEHUE IPUHITUATIOB ICHCTBUS

Y yCJIOBHI 0€3011aCHOr0 NPUMEHEHUS
AIIEKTPUUECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKA, IMHUHI
AJIEKTpornepeay.

Pemenue pacueTHbIX 337124 € SIBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACUCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAITPSAKCHHA.

Tpancdopmarop. [IpousBoactso,
nepeaayda u noTpedieHue
ANEKTPUYECKOUN SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH IIPONU3BOACTBEC DJICKTPOOHCPIUH.

Kynbrypa ucrnons3oBanus
AJIEKTPOIHEPTUU B MOBCETHEBHOU
AKU3HU.

TexHu4eckne yCcTponucTaa

Y IIPAKTUYECKOE TPUMEHEHHUE:
AIIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOTO TOKA, TUHUU
AJIEKTpoIiepesay

3aTaHHOM (PU3MUECKOI MOJIEIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ1, OMUCHIBAIOIITUX
MEXaHUYECKHE U IJIEKTPOMarHUTHBIC
KoJIeOaHusl.

Onucanne MEXaHUYECKHUX

Y AJICKTPOMArHUTHBIX KOJIeOaHU

C MCTIOJIb30BaHNEM (PU3HUECKUX
BEJIMYMH: TICPUO] ¥ 4aCTOTA
KoJie0aHui, aMIuInTy1a U (paza
KOJIeOaHMi, 3apsiT U ChJjla TOKA

B FaPMOHHMYCCKHUX JICKTPOMArHUTHBIX
KOJICOQHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMTMCHIBAIOIIINE
MEXaHUYECKHE U DJICKTPOMATrHUTHBIE
KoJieOaHusl.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MIPOBEJICHUH U UHTEPIPETAINH
PE3YJIBTATOB OIBITOB, U AHATIU3E
JOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAaIUK 10 TEME

2.2

Mexannueckue
Y DJIEKTPOMATrHUTHBIE
BOJIHBI

MexaHnyeckue BOJIHbI, YCIOBHS
pacripoctpanenus. [lepuo.
CKOpOCTh pacnpoCTpaHEHUs

u nnuHa BoHbL. [lonepednsie

N3yuyenue oOpazoBaHus

U PacTIpOCTPaHEHMSI TOMIEPEUHBIX
¥ TIPOJIOTILHBIX BOJIH.
HaOnronenue oTpaskeHust
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Y TIPOJIOJIbHBIE BOJIHBI.
Wnrtepdepenius u audpaxims
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEeKTPOMArHUTHBIE BOJIHBI.

Y ci10BUSA U31y4EeHUS
AIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BEKTopoB E, B,

U B JICKTPOMAarHuTHON BOJIHE.
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKE€HHE, PEITIOMIIEHNUE,
noJisipu3anus, 1udpaxius,
unTepdepenims. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHHIX BOJIH.
[IpuMeHeHue 31eKTPOMarHUTHBIX
BOJTH B TEXHUKE U OBITY.

[IpuHLMTBI paANOCBSI3U

U TeneBuaeHus. Pagnonokarnusi.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXaKOUIEH CPEIBI.

TexHuueckue yCTpoucTBa

Y IPAKTUYECKOE MPUMEHEHHUE:
MY3bIKaJIbHBIE HHCTPYMEHTHI,
yJIBTPa3ByKOBas TUArHOCTUKA

B TEXHUKE U MEAUIIMHE, pajiap,

U TIpesIOMJICHUS], HHTep(epeHnu

U U pakiuy MEXaHUUECKUX BOJIH.
HaGnronenue cBA3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTY 101

Y 4aCcTOTOM KoJieOaHUi1, 3ByKOBOTO
pEe30HaHca.

Hccaenosanue cBONCTB
AIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
MPETOMIICHHE, TTOJISIPU3aLys,
nudpaxiys, “HTEpPEepeHITUs.
N3ydenue ycioBuil U3mydeHust
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTanuu BekTopoB E, B, v

B DJICKTPOMAarHUTHOM BOJIHE.
N3ydenne npumMeHeHnst
AIEKTPOMArHUTHBIX BOJH B TEXHUKE

u OBITY.

OOBsicCHeHNE IPUHIIUIIOB JICHCTBUS

U YCJIOBHI 6€30MacHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIBTPa3BYKOBON AUArHOCTUKU

B TEXHUKE U MEJMLIMHE, pajapa,
pPaIuoONPUEMHHKA, TEJIEBU30PA,
anTeHHsbl, Tenedona, CBY-neun.
Pelienrie pacueTHbIX U KAU€CTBEHHBIX
3a/1a4 ¢ OMOPOU Ha NU3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONKUCBHIBAIOLINE
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pazvoONpUEMHUK, TEJIEBU30D,
aHTeHHa, Tesnedon, CBU-neupb

pacnpoCTpaHEHUE MEXaHUYECKUX
Y DJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3zoBanue nHHOPMAMOHHBIX
TEXHOJIOTHH JIsl IOUCKa,
CTPYKTYpPUPOBAHUs, UHTEPIIPETALIUU

U TIpeJICTaBIIeHUsI HHGOpMAITUU

IIPHU TIOJITOTOBKE COOOIIEHUI

00 HUCTI0IB30BaHUU DJIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

YuacTtue B IUCKyCCUHU

00 AJIEKTPOMArHUTHOM 3arpsI3HEHUN
OKPY’KArOIIEN CPEBI.

PaGora B rpymnmax npu riiaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALINU
PE3yJIbTaTOB OIBITOB U aHATIU3E
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(pOpMaIUK 10 TEME

23

Onruka

10

['eomeTpuueckas onTuka.
[IpsiMonMHEHOE PaCIPOCTPAHEHNE
CBETA B OTHOPOAHOM cpene. JIyu
cBeTa. ToYeyHbId HICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus ceta. [loctpoenue
M300paKEeHU B IJIOCKOM 3epKalie.
[Ipenomnenue cBeta. 3aKOHBI
pesIoMJICHHS cBeTa. AOCOTIOTHBIN
nokasarens npenomienus. [lomHoe

N3ydeHne sBIECHUS OJIHOTO
BHYTPEHHETO OTPAKEHUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3ydenne Mmoaene MUKpOCKOIa,
TEJIECKOIIA.

[lonydeHne cuekTpa ¢ MOMOLIBIO
IpU3MBI U TU(PPAKLIHOHHON PEIIETKH.
W3mepenne nokasaress npenoMIICHUS
CTEKJIA.

HccnenoBanrie CBONCTB M300pasKeHUN
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BHYTPEHHEE OTPAXKEHHUE.
IIpenenbHbIN yro MoJIHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucniepcus cBeta. ClioXHBIN COCTaB
oenoro ceeta. L[Ber.

Cobuparoriye 1 paccenBaroIye
nuH3bL. ToHKkas muH3a. DoKyCcHOE
pacCTOsSIHUE U ONITUYECKas CHUJia
TOHKOM JuH3b1. [locTpoeHue
M300paKeHU B COOUPAOIITUX

Y paccenBarolmX JnH3ax. Popmyiia
TOHKOM JUH3BI. Y BEJIMUCHHUE,
IaBaeMoOe JIMH30M.

[Ipenensl npUMEHUMOCTH
T€OMETPUYECKON OITHKHU.
Bonnosas ontuka. Untepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBus HabnoaeHUS

MaKCUMYMOB 1 MUHUMYMOB

B MHTePEPEHITMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxuus ceeta. udpakinuonHas
peuieTka. Y clioBre HaOIIOACHUS
TJIABHBIX MAKCUMYMOB IIPY NAJEHUN
MOHOXPOMAaTHYECKOI'O CBETA

Ha THPPAKIMOHHYIO PEIICTKY.

B JIMH3aX.
OObsiCHEHUE IPUHITUTIOB IEHCTBUS

U yCIIOBU O€301aCHOTO IPUMEHEHUS
OYKOB, Jymbl, (hOTOAMNIAPATA,
MIPOEKITMOHHOTO aIapara,
MHUKPOCKOIIa, TEIECKOTIa, BOJIOKOHHOMN
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
MOJIIPOU/IA.

Pemenue pacueTHbIX 33124 C SBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C MCTIOJIb30BAaHNEM OCHOBHBIX
3aKOHOB M (DOPMYJI T€OMETPUIECKOMN
OTITHKH.

[TocTpoenue u onMcanue n300paKeHus,
CO31aBa€MOTO TUIOCKUM 3€pPKajioM,
TOHKOW JIMH30M.

PaccmoTpenue npenenos
MPUMEHUMOCTH T€OMETPUIECCKOM
OITHKH.

PacrioznaBanue Gpu3nveckux BICHUAN
B OTIBITAX ¥ OKPYKAIOIIEH KU3HHU:
MPSIMOJIMHEMHOE PACTIPOCTPAHECHHE
CBETa, OTPAXKECHUE, MPEITOMIICHHE,
uHtepdepeHus, udpakius

U TIOJISIpU3AITUs CBETA, IUCTICPCHUS
CBeTa.
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ITonspuszanus ceera.

TexHuueckue yCTpoucTBa

Y IIPAKTUYECKOE IPUMEHEHHUE:
OYKH, Jymna, (poroanmnapar,
IIPOEKIMOHHBIN anapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEIIETKA,
MIOJISIPOU T

N3ydenune yciioBuil HaOII0ICHHUS
MaKCHUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT ABYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VYcnoBue HaOMIOACHUS TIIaBHBIX
MaKCMMYMOB MpH MMaICHUU
MOHOXPOMATHYECKOIO CBETA

Ha TU(PAKIIMOHHYIO PELIETKY.
AHaJIN3 ONTUYECKUX SIBJICHUI

C UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEWHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJICHUSI CBETA.
Ornurcanne ONTUYECKUX SBICHUIN

C MCIOJIb30BaHUEM (U3UUECKUX
BEJMYMH: (POKYCHOE paccTosiHUE

Y ONTUYECKAs CUJIA JTUH3bI

Hroro no pazneny

Pa3znen 3. OcHOBBI cielIUAIBLHON TeOPUH OTHOCUTENBbHOCTH (nasee — CTO)

3.1

OCHOBBI ClIEUAIILHON
TEOPUU
OTHOCHUTEJILHOCTH

4

['panuibl NPUMEHUMOCTH
KJIACCHYECKOM MEXaHHKHU.
[TocTynatel cienraabHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYYME,
MIPUHIIUIT OTHOCUTEIBHOCTH
OUHIITEHHA.

Pemenue kaueCTBEHHbBIX 33124

C OMOPOM HA U3YUYECHHBIE ITOCTYJIAThI
CTO.

Hcnons3oBanre nHPOpMAIMOHHBIX
TEXHOJIOTUH JIJIs1 IOKCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALUN
U TIpeJicTaBIeHUs nHpOopMaIuu

51




denepanbpHas padouas nporpamma | @usnka. 10—11 kmaccsl (0a30BbIH ypOBEHB)

OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHUe
BPEMEHU U COKpAIICHUE JITTUHBI.
DHeprus U UMITYJIbC
PEISATUBUCTCKON YACTHUIIBI.
CBs13b Macchl ¢ SHEprUei

Y UMITYJIbCOM PEIIITUBUCTCKOMN
YaCTHULbl. DHEPIUsl MOKOS

IIPH MTOJTOTOBKE COOOIICHU M
O I'PaHUIaX MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKU U OCHOBAX

CTO

Htoro no pazgeny

Paznen 4. KBanToBas pusnka

4.1

DJIeMEHTHI KBAHTOBOU
OIITUKHA

®otonsl. Popmyna [Inanka cBsa3u
sHEpruu (POTOHA C €ro YaCTOTOM.
DOHeprusi 1 UMIyJbC (HOTOHA.
OTKpBITHE U UCCIEN0BAHNE
dbotoaddexra. OnbITH

A.T". CroneroBa. 3aKOHBI
dbotorddexra. YpaBHeHHE
OitHmreitHa asa gororddexra.
«KpacHas rpanuia» ¢potodddexra.
JlaBnenue cBeta. OMBIThI

I1.H. JleOenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHuueckne ycTpoicTBa

U TIPAKTUYECKOE TPUMEHEHHE:
dhoTorsiemMeHT, GOTONATUHK,
COJIHEYHAs OaTapes, CBETOHO/T

HaoGmonenue pororddexra

Ha YCTAHOBKE C [IMHKOBOM MJIACTUHOM.
HccnenoBanue 3aKOHOB BHEITHETO
dboTtorpdexra.

OOBsCHEHHE OCHOBHBIX ITPUHITUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: GOTO3JIeMEHT, (POTOTATUHK,
COJIHEUHas OaTapesi, CBETOIUOI;

¥ yCJIOBUH X 06€301acHOTO
MIPUMEHEHUS B MPAKTUYECKOU )KU3HH.
Perienne pacueTHbIX 3a/1a4 ¢ SBHO
3aTaHHOM (PU3UYECKON MOJICITBIO

C MCIIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOW OTITHKHU.
Penrenne kauecTBEHHBIX 3a1a4

C OIOPOM HA M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
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Pacno3snaBanue pu3nyeckux sBIECHUN
B yUEOHBIX OMBITAX:
doTornexTpuueckuit 3pPexr, cBeToBoe
JTaBJICHUE.

Omnucanne U3y4eHHBIX KBAHTOBBIX
SIBJICHUU U TTPOLIECCOB

C MCTOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: CKOPOCTB AIEKTPOMAarHUTHBIX
BOJIH, JIJTUHA BOJHBI U 4aCTOTA CBETA,
SHEPIHsl ¥ UMITYJIbC (hOTOHA

4.2

CtpoeHue aToMa

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccessauto
a-yactuil. [[nanerapnas moaemnp
aroma. IToctynarsr bopa.
W3nydyenue u noriomieHrue GoToHOB
IIpYU [IEPEX0JIe aTOMa C OJHOTO
YPOBHS SHEPTMHU HA Apyrou. Bubl
cnekTpoB. CIIEKTp ypOBHEN SHEPTUU
aToma BOAOpoOAa.

BouiHoBBIE cBOMCTBa yacThll. BoHbI
ne bpoiust. Kopryckynsipro-
BOJIHOBOU Ty QJIU3M.

CHnoHTaHHOE U BBIHYXKJIEHHOE
U3JIyYECHHUE.

TexHuueckne ycTpoucTBa

Y PAKTUYECKOE TPUMEHEHHUE:
CIIEKTpaJIbHbIN aHAJIU3

Nzyuenune monenu onbita Pezepdopna.
[IpoBeneHne FKCrIepuMeEHTa

10 HAOJIIOJIEHUIO JIMHEWYATOr0 CIEKTpPa.
Onenka aOCOJIFOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEH U3MEpEeHU (PU3NIECKUX
BEJINYMH.

N3yuenue monenu atoma: ToMcoHa,
IJIaHETapHOM MOJIENM aTOMa, MOJIENIN
aroma bopa.

N3ydeHue crieKTpa ypOBHEN SHEPTUU
aToma Bojopojaa. O0bsICHEHHE
IIPUHIIUIIOB IEMCTBUSA U YCIIOBUI
0e30macHOro MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBEOTEPA.

Pelienrie kaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YyYEHHBIC 3aKOHBI,
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(CIeKTpOCKOI), J1a3ep, KBAaHTOBBII
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3UYECKHE
aByeHUs 110 Teme «CTpoeHUE aTomay.
PacnioznaBanue Gpu3nveckux siBICHUN
B YUEOHBIX ONBITaX: BOSBHUKHOBEHHUE
JIMHENYATOro CIEKTPa U3JIYyUCHHUS.
AHaJIN3 KBAaHTOBBIX IIPOLIECCOB

Y SIBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE PO

DKCIEpPUMEHTHI, TOKA3bIBAIOIIIHE
CJI0)KHOCTBH CTPOCHHSI SJIpa.
OTKpBITHE PAIMOAKTUBHOCTH.
Omnsitel Pezepdopaa

10 ONPEJEIICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITYUCHHUSI.
CgoiicTBa anbda-, 6era-,
ramMmma-u3iayudeHus. Bausiaue
PaAOAKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTKpBITHE TPOTOHA U HEUTPOHA.
HyxiionHast monens sapa
['eiizenbepra-lBaneHko.

3apsn sapa. MaccoBoe uucio sapa.
N3otomsL.

Anbda-pacnag. DIEKTPOHHBIH

U MO3UTPOHHBIN OeTa-pacnaj.
[M'amMma-u3nyuenue. 3akoH
paJiM0aKTUBHOTO pacmaja.

N3y4yeHne SKkCnepuMEHTOB,
JTIOKA3bIBAIOIINX CIIOKHOCTh CTPOEHHUS
aTOMHOTO SIIpa.

HccnenoBanne TpEKOB YacTUIL

(o roToBbIM doTOrpadusim).
N3ydenue siiepHbIX CUIL, IIEPHBIX
peaKIui CUHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

N3yueHune HyKJIOHHOW MOJIEIIH A1pa
['eiizenOepra-lBaneHKo.

OObsicHEHUE YCTPOHCTBA

Y IPUMEHEHUS JO3UMETPA, KAMEPBI
BunbcoHa, ssaepHOTo peakropa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYEHHBIE 3HAaHHUS, B T.4. O 3apsi/ie
Y MacCOBOM YHCJIE Spa.
Pacno3naBanue pusnueckux siBIEHUN
B y4€OHBIX OTIBITAX U B OKPYXKAIOIICH
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DHeprus CBsI3U HyKJIOHOB B SIJIpE.
SlnepHble CUIIBI.

HedekTt macchl gpa.

S nepublie peakuuu. [lenenue

Y CHHTE3 SAEP.

S nepnbii peaktop. TepMosaepHbIN
cunTes. [Ipo0GaemMbl 1 MepCeKTUBBI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE aCIEKTHI SICPHOU
SHEPIreTUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE
MO3UTPOHA.

Mertopl HaOMIOICHUS

Y PETUCTPaLU DJIEMEHTAPHBIX
YaCTHUIL.

OyHIaMEHTAIbHBIC
B3anMoAeucTBUA. ENMHCTBO
(bu3HYeCcKO KapTUHBI MUPA.
TexHuYeCcKHne yCTpouCTBa

Y IPAKTUYECKOE TPUMEHEHHUE:
JNO3UMETp, Kamepa BusbcoHa,
SJICPHBIN peaKkTop, aTOMHasi OoMOa

KW3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaaOaKTUBHOCTD.

Omnmcannue KBaHTOBBIX SABJICHUHN

Y IIPOLIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEJIMYKH: IEPUO]L
MOJTypacmajia, YJHEPrus CBSI31 aTOMHBIX
snep, AeeKT Macchl sapa.

AHanu3 npoLeccoB U SIBIICHUI

C HUCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHUSI MacCCOBOT'O YUCIIA,
nocrynartsl bopa, 3akoH
PaJMOAKTUBHOIO pacnaja.

Yyactue B paboTe KpyIJioro croia
«DyHIaMEHTaJIbHbIE B3aUMOICUCTBUSL.
EnuHCTBO DM3NUeCcKON KapTHHBI MUPAY.
Hcnons3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs1 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU

U TIpeJICTaBJICeHHUs] HHMOPMAIINH

IIPHU MIOJITOTOBKE COOOIIEHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKHUX aCHEKTax SACpHOU
SHEPIreTUKU

Hroro no pazgeny

15
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Pa3zpnes 5. DiieMeHTbI aCTPOHOMHUH U ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTpOHOMUU
U acTpOU3UKHU

7

OTanbl pa3BUTHUS ACTPOHOMMUH.
[TpukitagHOE M MUPOBO33PEHUYECKOE
3Ha4YCHUE aCTPOHOMMUH.

Bun 3Be3gnoro neba. Co3pesaus,
SPKUE 3BE3/Ibl, TUIAHETHI, UX
BUJMMOE JIBHKECHUE.

ComnHeunas cucrema.

Comnne. CoytHeUHast aKTUBHOCTb.

Ncrounuk sueprun CosHIA U 3BE3/.

3Be3/1bl, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTbY». 3B€3/bl IJIABHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb) JJIsI 3BE3/1
TJIABHOM MOCJIEI0BATENIBLHOCTH.
BHyTpeHnHee CTpoeHUE 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

O IPOUCXOXKIAEHUH U IBOTIOLUN
CouHIia ¥ 3B€3]1. JTalbl )KU3HU
3BE3I.

Mieunsiii [Iyte — Hama ['aakTuka.
ITonoxxeunue u nerxxenne CorHIa

B ['anakTuke. TUIBI TaTaKTHK.
Papnoranaktvky u kBazapsl.
YepHble ObIPHI B IApPaX FAIAKTHK.

[Toaroroska cooO1ieHuii 00 FTanax
Pa3BUTHUS ACTPOHOMUH, O TPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAUYCHUU
aCTPOHOMHHM, O METOAaX MOJTYUYECHUS
HAay4YHBIX aCTPOHOMHYECKUX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMH.

N3ydyeHne coBpeMEHHBIX
IIPEICTABICHUM O IIPOUCXOXKICHUN

u 3BoJiroriuy CoTHIIa U 3BE3]I.
N3ydeHne TUTIOB rajlakTUK,
paarorajakTUK U KBa3aposB.
N3ydenne nBUXKEHUSI HEOECHBIX Tel,
ABOJIIOLIMM 3Be3 U BceneHHol,
MPOLIECCOB, MPOUCXOAIINX B 3BE€3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEXTaJIAKTUYECKOM Cpele,
MacmTabHOM CTPYKTYphl BeeeHHOM.
OOnsicHeHHe paciupeHus Beenennon
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CyXIACHUIO
HEpEUICHHBIX TPOOJIEM aCTPOHOMHUH.
[TpoBenenue HabOACHUIN
HEBOOPYKEHHBIM TJ1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
TIPUJIOKEHUH JJIsI OTIpe/ICTICHUS
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Bcenennas. Paciuupenue
Bcenennoii. 3akon Xa00ua.
Pa3zberanue ranaktuk. Teopus
bonbioro B3psiBa. PennkroBoe
W3JIyYECHHUE.

MacmrabHas CTpyKTypa
Bcenennoi. MeraranakTuka.
Hepemennsie mpobieMsl

MOJIOKEHUSI HEOECHBIX O0OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBEpHOTo MOy IIaApUs

U SIPKUE 3BE3/IbI.

[IpoBenenue HaOJIIOICHUI B TEIECKOI
Jlynsl, nnaner, Mneunoro [lytu.
YyacTre B IUCKYCCHH O HEPEIICHHBIX
npo0iemMax aCTpOHOMUU

aCTpOHOMUU
Hroro no pazneny 7
Pa3znes 6. O0001maomee noBTOpeHne
6.1 | O6oObmaromiee 4 O0600111eH1E ¥ CUCTEMATU3ALIHS VYyacTtue B nuckyccuu o posid (pU3uKu
MOBTOPEHHE coJiep KaHMs pa3/iesioB Kypca ¥ aCTPOHOMUU B PA3IUYHBIX cepax

«Mexanuka», «MoekyJsipHast
bu3MKa U TEPMOUHAMUKAY,
«InexkrpoauHamukay, «Konedanus
1 BOJIHBDY, «OCHOBBI CIE[IMaIbHON
TEOPUU OTHOCUTENBHOCTHY,
«KBanrtoBas puszuka», « JIeMEHTbI
aCTPOHOMUU U acCTPOU3UKIY.
Ponb ¢pusuku u actpoHOMUN

B AKOHOMHUYECKOMH,
TEXHOJIOTUYECKOM, COLUAILHOMN

Y 3TUYECKOH chepax AesiTeIbHOCTH
YeNI0BEeKa, POJib U MECTO (DU3UKHU

Y aCTPOHOMMH B COBPEMEHHOU
HAay4YHOU KapTUHE MUPA, 3HAYCHUE

JIeSITEILHOCTH YeJIOBEKA.
IToaroroBka coOOIIEHUH O MECTe
(bU3UYECKON KapTHHBI MUPA B Py
COBPEMEHHBIX MPEICTABICHUM

O MpHUpPOJIE.

BrinonHeHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX IMOHATHH, (U3UIECKHUX
BEJINYMH U 3aKOHOB Kypca (PU3UKH
10-11 xmaccoB
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OIMCATEIbHOM,
CUCTEMaTU3HUPYIOLIEH,
O00BSCHUTEITLHOMN

Y [IPOTHOCTUYECKOU QyHKIUN
(bu3nUecKoil Teopum,

PoJIb (HU3UYECKOUN TeopUun

B ()OPMUPOBAHUY TPEICTABICHUIN
0 pU3NYEeCKOi KapTUHE MHPA, MECTO
buznyecKoil KapTUHBI MUpa

B O0IIIEM PSiy COBPEMEHHBIX
€CTeCTBEHHO-HAYYIHBIX
MPEACTAaBICHUN O PUPOJIE

Htoro no pazgeny 4
PesepBHoe Bpems

OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 110 KIACCAM
MPOBEPSEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOM NPOT'PAMMBI CPEJTHET'O OBIIETO
OBPA3OBAHUA U DJIEMEHTOB COAEPKXAHUSA 110 ®PU3UKE

B ¢denepanbHbIX M peruoHaANbHBIX MPOIEAYpax OIEHKH KadecTBa 0Opa3oBaHUs
UCIIOb3YyeTCsl TepeueHb (KoaudUKaTop) pacrnpe/ieIeHHbIX M0 KaccaM MPOBEPSIEMBbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHONW MPOTrpaMMBbl

cpemHero o01ero o0pa3oBaHus U AIEMEHTOB COJEPKaHUS 10 (HU3UKE.

10 KUIACC
IIpoBepsieMble TPeOGOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeIbHOI
NMPorpamMmblI
Kon [IpoBepsieMble MpeAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOMU
IIPOBEPSEMOTO o0pa3oBaTeIbHOM MporpaMMBbl CpeIHETo 0011ero 00pa3oBaHus
pe3yJibrara
10.1 JleMoHCTpUpOBaTh Ha MpuUMEpax pojdb M MeCTO (PU3UKH B
(GbopMHUpPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B TPAKTUYECKOUN AEATEIBHOCTH
moaen
10.2 Y4uThIBaTh TpaHUIIBI TPUMEHEHUS U3YUYCHHBIX (DU3UUECKUX MOJICTICH:
MaTepuaibHas TOYKa, WHEPIMAIbHAS CHCTEMa OTCYEeTa, aOCOJIOTHO
TBEPAOE TEJO, UIACAIBHBIN ra3; MOJEIH CTPOEHHUS Ta30B, KUIKOCTEH
U TBEPABIX TEJN, TOYEUHBIM SJIEKTPUUECKUU 3apsl — MPU PEUICHUU
dusnyeckux 3anad
10.3 PacnioznaBath (Qusnueckue sBieHHs] (IPOLECCh) U OOBACHATH HX

Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KHUHETHUECKONH TEOpUHU
CTPOEHMsI  BEIIeCTBA M DJEKTPOJUHAMHUKU:  PABHOMEPHOE
¥ PaBHOYCKOPEHHOE MPSMOJIIMHENHOE IBUYKEHUE, CBOOOIHOE Ma/ICHUE
TN, ABW)KCHHE IO OKPYKHOCTH, WHEPIHS, B3aHMMOJCHCTBHE TET;
b dy3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHE KUIAKOCTEH U TBEPABIX
T€l, W3MEHEHHWE o0bemMa TeJa TMpU HarpeBaHuM (OXJaXKICHUH),
TEIUIOBOE PABHOBECHE, MWCIApEHHE, KOHJECHCAlMs, IUIaBJICHHUE,
KpUCTAJIM3alUsl, KHUIIEHWE, BIAXHOCTh BO3/yXa, IOBBIIICHUE
JaBJICHUS Ta3a MPU €T0 HarPEBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXKITY
napaMeTpaMM COCTOSIHMS ra3a B M30MPOIECCax; AJIEKTpU3alus Ted,
B3aMMOJICHCTBHUE 3aPs/I0B
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10.4

OnuceiBaTh MEXaHUYECKOE [BUKEHHE, HCHOJb3Yys (U3NUYECKUE
BEJINYMHBI: KOOPJAMHATA, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWla, UMIYJbC Tella, KUHETUYeCKas DHEprus,
NOTEHIMANbHAs HHEpPrusi, MexaHuueckas paldoTa, MeXaHWdecKas
MOIIIHOCTh; MpPH OINKCAaHUU MPaBUIBHO TPAKTOBaTh (HU3UUECKUUI
CMBICI HCIIOJIB3YEMbIX BEJIMYMH, HMX OO0O3HAUEHUS U EIUHUIIBI,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PHU3UYECKYIO BEIUUHHY
C APYTMMH BEIMYHHAMU

10.5

OnunceIBaTh N3y4YEHHBIE TETUIOBBIE CBOKMCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTIOJIb3Ysl (PU3WYECKHE BEJIMYMHBI: JIaBlICHWE Tra3a, TeMIeparypa,
CpeAHsisi KUHETUYECKasi YHEPTUsl XaOTUYECKOTO JBUKEHUS MOJEKYI,
CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIWYECTBO TEIUIOTHI,
BHYTPEHHsISI »Heprus, pabora raza, KoOd(DPUIUMEHT MOJIEe3HOTO
NEUCTBUS TEIUIOBOTO JBUIATelNisd; IPU ONKMCAaHWUU IPABUIIBHO
TPaKkTOBaTh (PU3UYECKUNA CMBICH HCHOJb3YEMbIX BEJIMYMUH, HUX
0003HAaUeHUsS W €JWHMIIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIUYHMHY C APYTUMH BEIUYUHAM

10.6

OnuceiBaTh  HU3yYEHHBIE  JJIEKTPUYECKUE  CBOMCTBA  BEILECTBA
U DJIEKTPUYECKUE ABJIEHUS (IIPOLIECCHI), HCHONB3Ys (PUINUYECKHUE
BEJIMYMHBL:  DJIEKTPUYECKMM  3apsif,  DJIEKTPUYECKOE  IIOJIE,
HallpSDKEHHOCTh  MOJI, MOTEHLMal, Pa3HOCTh  MOTEHUHAJIOB;
IpyU ONHWCAHMM TMPABUIBHO TPAKTOBAThb (PU3UYECKHH  CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W €AMHUIIBI, YKa3bIBaTh
(dbopMyIIBI, CBSI3BIBAIOININE JAHHYIO (PU3UYECKYIO BETUYHHY C IPYTUMH
BEJINYMHAMU

10.7

aHAJTU3UPOBaTh (PHU3MUYECKUE TIPOIECCHl W SIBJCHUS, HCIOJIb3Ys
(u3HUecKre 3aKOHbI U TPUHIUIIBL: 3aKOH BCEMUPHOTrO TAroteHus, I, 11
u III 3akonbl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTHH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLINI CyNEPIIO3ULIANA CUJI, TPUHLIHUI
paBHOINIPaBUSl MHEPLUMAIBHBIX CHUCTEM OTCUYETA; MOJICKYJSPHO-
KUHETUYECKYI0 TCOPUIO CTPOCHUS BEIIECTBA, Ia30BbIE€ 3aKOHBI, CBS3b
CpeoHEW KHHETUYECKOW DSHEPTUM TEIUIOBOTO JBWXEHHUS MOJIEKYII
¢ aOCOJIFOTHOM TEMITepaTypo, MEPBBIM 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpAaHEHHs DIIEKTPUUYECKOro 3apsiaa, 3akoH Kynona; npu stom
pasyinyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €70 MAaTEeMaTUYECKOE
BBIpa)XEHHUE U YCIOBUS (TPaHUIIBI, 001aCTH) TPUMEHUMOCTH

10.8

OOBSCHIT, OCHOBHBIE MPUHLMIMBI JIEUCTBUS MaIIUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HX OE30MacHOro
WCMOJIb30BaHUs B IOBCEHEBHOM KU3HU
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10.9

BBITIONTHATE 3KCTIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UUYSCKUX SBIICHUN
U TIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH;
npu 3ToM (QopMynaupoBaTh TpobieMy (3amauy) U THIOTE3Y
y4e0HOro IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TPEIOKEHHOTO
000pyIOBaHUsl, IIPOBOIUTH OIBIT U (DOPMYTHPOBATH BHIBOIBI

10.10

OcymecTBiATh TMpsIMbIE U KOCBEHHbIE M3MEpEHUs (U3HUUECKUX
BEJIMYMH; TMPU ITOM BBIOMPATh ONTUMAJIBHBIM CIIOCOO H3MEpEeHUS
Y HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUIN

10.11

Uccnenosarh 3aBUCUMOCTH MEXIYy (U3UYECKUMU BEJIMYUHAMU
C HMCMOJIb30BAHUEM MPSAMBIX U3MEPEHUI; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUpPOBATh PE3yJbTaThl MOJYUYECHHOW 3aBUCUMOCTU
bU3UYECKUX BEJIIMYUH B BUJE TAONHI] U rpadUKOB, JeiaTh BBIBOIbI
0 pe3yjibTaTaM UCCIICI0BAHUS

10.12

CobOmonare mpaBwia 0€30MacHOrO TpyAa MpU  MPOBEACHUU
UCCIEOBAHMM B paMKax ydyeOHOro SKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENIbCKON U NMPOEKTHOM JEATENBHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOPHOT0 000py0BaHUS

10.13

Pemate pacderHsie 3a7a4u C SBHO 3aJaHHON (DM3UUYECKOW MOJIEIbIO,
UCIIONB3Ys (PU3MUEeCKHe 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHalln3a
yYCIOBHUSL 3aJayd  BBIOMpATh (PU3MUECKYIO MOJECNb, BBIJCIATh
dbu3uYecKkre BeIMUYUHBI U (OPMYJIbI, HECOOXOAUMBIC JIJIsl €€ PeIICHHUs,
MPOBOJIUTH PACUETHI U OLICHUBATH PEATLHOCTD MOJYYEHHOT'O 3HAUYCHUS
(br3UYECKON BEIIMUUHBI

10.14

Pemlatb ~ kauecTBEHHbIE  3aJayd:  BBICTPAauMBaTh  JIOTHYECKHU
HEMIPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHHUM C ONOPON Ha U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS

10.15

Hcnonp3oBaTh TMpU  pEHICHHH Y4eOHBIX 3aJad  COBPEMEHHBIC
nH()OpPMAITMOHHBIC TEXHOJOTUU JJisi TIOUCKA, CTPYKTYpHUPOBAHUS,
WHTEPIPETANA U TPEJCTABICHUS YUEeOHOM W HAYYHO-TIOMYJISIPHOMN
uH(dOpMaIuK, TOTYICHHONW U3 PA3TMYHBIX UCTOYHUKOB; KPUTHUYECCKU
aHAM3UPOBATh MOTydaeMyt0 HHPOPMAIIHIO

10.16

[IpuBoANTH TIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUCHBIX-
(GU3HKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
YKU3HU 7151 o0ecrieueHus 0€30MacHOCTH MpY OOpaIieHruu ¢ Ipudopamu
U TCXHHYCCKUMHU YCTPOMCTBAMH, JUISI COXPAHCHHUS 3/I0POBBSI
U COOJIIOJICHUSI HOPM DJKOJIOTHYECKOTO TMOBEACHHUS B OKPYXKAIOIICH

cpene
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10.18

PaGoraTe B rpyIre ¢ BBIIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh ~ pabOTy  TPYIIBL, palMOHAIBHO  paclpeAesisiTh
00S3aHHOCTH M IUIAHUPOBATh [IE€ATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJAJ Ka)XJOr0 M3 yYaCTHHUKOB
IPYIIIbI B pELIEHUE pacCMaTPUBAEMOU MPOOIEMbI

IIpoBepsieMble 3J1eMEHTHI COlePsKAHUS

Kox
pasnena

Kox
MIPOBEPSIEMOTO
3IEMEHTA

[IpoBepsieMbie AJIEMEHTHI COJICPKAHUS

OU3NKA U METOAbI HAYYHOI O ITO3HAHHMA

1.1

®dusuka — Hayka o mpupoze. Hayunsle MmeToapl no3HaHUA
OKpyxarouiero mupa. Poib 3kcnepuMeHTa U TEOpUH
B TIPOIIECCE MMO3HAHMS MPUPOJIBI. DKCIIEPUMEHT B (PU3MKe

1.2

MopenupoBanue QU3NYECKUX SBJIEHUW M IPOLIECCOB.
Hayunble runore3pl. Pu3nyeckue 3aKOHBI U TEOPHUMU.
I'panunbl OpuUMEHUMOCTH  (PU3WYECKHX  3aKOHOB.
[Ipunuun coorBerctBusi. Ponb u  mMecto  (usuku
B (h)OPMUPOBAHUM COBPEMEHHON HAyYHOW KAPTUHBI MUPA,
B IIPAKTUYECKOU IESATEIBHOCTH JIFOAEU

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanuueckoe JIBUKEHHUE. OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBUKEHUS. Cuctema  orcuera.
Tpaekropus

2.1.2

[lepemenienue, CKOPOCTb (cpenuss CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHUE MAaTepHAIbHOU
TOYKHA, WX MPOEKIUU HA OCHU CHUCTEMBI KOOpJHUHAT.
CroxeHue nepeMenieHnil u CI0KeHHE CKOPOCTei

2.13

PaBHOMEpPHOE W PABHOYCKOPEHHOE MPSIMOJIMHENHOE
nerkenue. ['paduku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOpPEHUS, IIyTH U NEPEMELICHUS MaTEPUAIbHOM TOYKHU
OT BPEMEHU

2.14

CBobOosiHOE MajieHue. Y CKOpeHue CBOOOTHOTO aACHUS

2.1.5

KpuBonuueliHoe nBuxeHue. PaBHOMEpHOE [IBHKEHHE
MAaTepUAIBHOM TOYKM MO  OKPYXXHOCTH.  YTIJOBas
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CKOpOCTb, JIMHEWHass cKopocThb. Ilepuog u yacToTa.
I[eHTpOCTpEMHUTENBHOE YCKOPEHUE

2.1.6

TexHuyeckue  yCTpOMCTBA:  CIHUJIOMETP,  JIBUOKEHUE
CHapsJI0B, LICTIHBIE U PEMEHHBIE NIepelaun

2.1.7

[Ipaktuueckne pabotel. M3mepeHne  MTHOBEHHOM
ckopoctu. MccnenoBanue COOTHOIEHUS! MEXKy TTYyTSAMH,
NPOMJICHHBIMU TEJIIOM 32 IIOCJIEA0BATEIbHBIE paBHbBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU
C HAYWIBHOM CKOPOCTBIO, pPaBHOM Hym0. l3yudeHue
JIBW)XCHHUS IIApUKAa B BA3KOM KHUAKOCTU. M3ydeHue
JBIKEHUS Tea, OpOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

[IpuHuun otHocutenbHOCTH ['anmuiies. IlepBeiil 3akoH
Herorona. MHeprmanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [TpuHuun cynepno3uiuy Cui

223

Bropoit 3axkoH HproTroHa misi marepuanbHOM TOYKH B
uHepruanbHoi cucreme orcuera (MCO). Tperuii 3akoH
Hprorona 1yt MaTepuanbHbIX TOYEK

224

3akoH BcemupHoro tarorenus. Cuna tsxkectu. [lepBas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cwuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUSI CKOIbKEHUS
u cuna tperus nokosi. Kosddumument tpenus. Cuna
COTIPOTHBIICHUS MTPH JBUKCHHIH TeJIa B )KUIKOCTH WIJIH Ta3e

2.2.7

bHOC M BpalllaTCJIbHOC ABUKCHHC a0COJIIOTHO

2.2.8

MOMEHT cuibl OTHOCUTENIBHO OcCv BpameHus. [lnedo
cuJibl. Y cloBHs paBHOBecHs TBepaoro tena B MCO

229

TexHuyeckue yCTpPOWCTBA: TNOALIMIIHUKM, JIBUKCHUE
VICKYCCTBEHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yuenuwe nBHKEHHS Opycka
10 HAKJIOHHOM IJIOCKOCTH MO AEMCTBUEM HECKOJIBKUX CHIL
HccnenoBanne 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAFOILINX
B JedopMHpPYEMOl MpyXMHE M PE3UHOBOM 00pasIle,
oT Benu4uHbI ux nedopmaruu. MccnenoBanue yciaoBuit
PaBHOBECHSI TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS
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2.3 3AKOHBI COXPAHEHUN A B MEXAHUKE

2.3.1 Nmnynsc MaTepranbHON TOYKH, CUCTEMbBI MAaTEPUATIBHBIX
To4eK. UMMIyJibC CUIIBI U U3BMEHEHHUE UMITYJIbCa Teja

232 3akoH coxpaHeHuss ummyinbca B HMCO. PeaktuBHOe
NIBIDKCHUE

2.3.3 PaboTta cuibl

234 MOIIHOCTG CHJIBI

2.3.5 Kunetnueckas sHeprusi MmarepuaibHOM TOuku. Teopema
0 KMHETHYECKON IHEPTUH

2.3.6 [TorenuuanbHas osHeprud. I[loTeHIManbHas H>HEPrus
ynpyro neopMupoBaHHOM TpykuHbL. [loTeHIMambHast
SHEprus Tejaa BOJIU3U MOBEPXHOCTU 3eMITn

2.3.7 IloTeHuuaipHBle W HENOTEHIMAIbHEIE CHIIBL. CBA3b
paboThl  HEMOTEHIHMAIBHBIX CHJI C  H3MCHECHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS
MEXaHUYECKOM IHEPTUun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHuueckne yCTpoWCTBA: JBUKEHHE PAKET, BOJOMET,
KOIIep, MPY>KUHHBII MTUCTOJIET

2.3.10 [Ipaktuueckue paboTsl. 3yueHue cBsi3u CKOpOCTEH Tel
npu Heynpyrom ypaape. MccienoBaHue CBsi3M paOOThI
CUJIbI C U3MEHEHHUEM MEXaHUYECKOW YHEPIuu Tela

3 MOJIEKVIJISIPHASA ®U3NKA 1 TEPMOJIMMHAMUKA
3.1 OCHOBBI MOJIEKYJISPHO-KUHETUYECKOW TEOPUN

3.1.1 OCHOBHBIE  TOJIOKEHUS  MOJEKYISIPHO-KMHETHYECKOU
teopuu. bpoyHnoBckoe aswkenue. JAuddys3usa. Xapakrep
JBIKEHUS U B3aUMOJICHCTBUS YaCTHUIl BEIIIECTBA

3.1.2 Mogenu cTpoeHusi ra3oB, KUAKOCTEH W TBEPIBIX TE
1 00BsICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX MOJIEeH

3.1.3 Macca monekyn. KonuuectBo BemectBa. IlocrosHHas
ABorajipo

3.14 TermnoBoe paBHOBecue. TemnepaTypa U €€ W3MEpPEHHUE.
[IIxana remneparyp Llenscus

3.1.5 Mogaens wuaecanbHOro Traza. (OCHOBHOE YpaBHEHHE

MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH UIECATBHOTO ra3a
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3.1.6

AbcomtoTHass ~ TemmepaTypa Kak  Mepa  CpeaHei
KMHETHYECKOW DJHEPrUM TEIUIOBOIO JBM)KCHMS YaCTHIL
ra3a. [lIkana remneparyp KenbBuHa

3.1.7

VYpasuenue Knaneiipona — Menzeneena. 3akoH JlanbToHa

3.1.8

["a3oBble 3akoHbl. M30mporecchl B WAEaTbHOM Tras3e ¢
MOCTOSSHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  HM30TEpMa,
u30xopa, n3obapa

3.19

TexHuyeckue ycTpoiicTBa: TepMOMETP, OapOMETP

3.1.10

[IpakTuyeckne paboThl. M3MepeHue Macchl BO3ayxa B
KJIACCHOM KOMHare. MccienoBanne 3aBUCUMOCTH MEXKY
rapaMeTpaMM COCTOSTHHS Pa3peKEHHOIO ra3a

3.2

OCHOBbBI TEPMO/IMHAMMNKIN

3.2.1

TepMonuHamMuueckass cucrema. BHYTpEeHHssI SHEpPrus
TEPMOJUHAMHUYECKON  CHUCTEMbl U  CIOCOOBI €€
VU3MEHEHUS

3.2.2

KonuvectBo Temnotel u pabota. BHyTpeHHss1 3HEprus
OJIHOATOMHOI'0 HJI€AJIBHOTO Ta3a

323

Bunpl Temnonepenadu: TEMIONPOBOJIHOCTh, KOHBEKIIHUS,
W3J1yYCHHUE. TennoeMKoCTh TeJa. VY nenpHas
TEIUIOEMKOCTh BelllecTBa. PacueT KoJMYecTBA TEIJIOTHI
P TEIUIONEpeaade

324

[lepBbIii 3aKk0H TepMoAMHAMUKHU. [IpuMeHeHue nepBoro
3aKOHa TEPMOJMHAMUKU K u3onporneccaM. ['padpuueckas
WHTEpHIpeTanus padoThl ra3a

3.25

TertoBsie mamuHbl. [[pUHOKANB IEUCTBUS TEMIOBBIX
MaiyH. [IpeoOpa3oBaHus SHEPTUH B TEIIJIOBBIX MaIlIMHAX.
Koaddpumment monesnoro naeiictBus (mamee — KIIJI)
terioBoil MammHkbl. [{ukn Kapuo u ero KII/]

3.2.6

Btopoit  3akon  tepmomuHamuku. HeoOpaTtumocTthb
IIPOLECCOB B Ipupoje. TemioBple  JABUTATENH.
DKOJIOTUYECKHUE TPOOTIEMBI TEMII0IHEPTETUKU

3.2.7

TexHU4ecKue yCTpOMCTBA: JBUIATENb BHYTPEHHETO
Cropanus, ObITOBON XOJOUIBHUK, KOHTUITHOHEP

3.2.8

[IpakTnueckue paboThL. N3mepenne YACIBHOU
TEIIOEMKOCTH
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33 ATPET'ATHBIE COCTOSAHUA BEIIECTBA. ®A30BbIE ITEPEXO/bI

3.3.1 [TapoobOpa3oBanue U KoHjAeHcalusa. Vcnapenue wu
KUIEHUEe.  YJIelbHAas  TeIJioTa  MapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYPbI KUIICHUSI OT JABJICHHS

3.3.2 AOcComoTHAasT U OTHOCHUTENIbHAs BIIAXKHOCTh BO3/yXa.
Hacepimennsiii map

333 TBepnoe Teno. Kpucramnmdyeckue u amopdHbIe Tena.
AHM30TPONHMS CBOMCTB KPUCTAIIIOB. JKHIKNE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHUalbl

334 [ImaBnenne wu KpuctaumM3auus. YJAelbHas TEIIOTa
iasieHus. CyoauManus

335 YpaBHEHHUE TEIIOBOrO OanaHca

3.3.6 TexHnueckne yCTPOMCTBA: THUTPOMETP U IMCUXPOMETP,
KAJIOPUMETP, TEXHOJOTMU TIOJIYYEHUSI COBPEMEHHBIX
MaTrepuaioB, B TOM  YHCIE€  HAHOMATEpHUAJIOB,
Y HAHOTEXHOJIOTUU

3.3.7 [IpakTuyeckue padboThl. Mi3MepeHue BIaxKHOCTH BO3/IyXa

4 DJIEKTPOIMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 DJIeKTpU3alMs Tell. DIEeKTpUUecKui 3apsan. /J[Ba Buaa
AIEKTPUUYECKUX 3aPSI0B

4.1.2 [IpoBOAHUKY, TUINEKTPUKH U TTOITYTIPOBOJHUKHU

413 3aKOH COXpaHEHHUsI AJIEKTPUUECKOTO 3apsiaa

4.1.4 BzaumopeiictBue 3apsaaoB. 3akoH Kynona

4.1.5 nyecKkoe nojie. HanpskeHHOCTh AJIEKTPUYECKOTrOo

unuu. JIMHUKM HaNpsHYKEHHOCTH

4.1.6 Pabora cmi smekTpocrarmdeckoro moisg. IloreHmmar.
Pa3HocTh noreHnmanos

4.1.7 [IpoBoaHuKM u JIADIICKTPUKU B MOCTOSIHHOM
AJEKTpUUYECKOM MoJe. [{usnekrpuueckas IpOHUIIAeMOCTh

4.1.8 OnekTpoeMkocTb.  KonpeHcaTtop.  DIEKTPOEMKOCTH

IUIOCKOTO  KOHJIEHCATOpa.  DHEpPrus  3apspKeHHOTO
KOHJICHCATOPA
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4.1.9

TexHuyeckue yCTpPOWCTBA: DIIEKTPOCKOI, JJIEKTPOMETD,
DJIEKTPOCTaTUYECKAs] 3aIlNTA, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIH
IIPUHTED

4.1.10

[Ipaktudeckue pabotbl. V3mMepeHne dIIEKTPOEMKOCTH
KOHJIEHCATOpa

4.2

[MOCTOSIHHBIM DJIEKTPUUECKUM TOK.

TOKU B PA3JIMYHBIX CPEJJAX

4.2.1

VYciioBus CylmeCTBOBAHUS MOCTOSTHHOTO 3JIEKTPUUYECKOTO
Ttoka. Uctounuku Toka. Cuia Toka. [loCTOSTHHBIN TOK

422

Hanpsixkenune. 3akon Oma 11 ydacTKa Henu

423

DJNIEKTPUIECKOE COITPOTUBIIEHHUE. Y ICTbHOE COMPOTUBIICHHUE
BEIIIECTBA

4.2.4

HOCHCHOB&TGHBHOG, mapajjicaIbHOC, CMCIIaHHOC
COCAUHCHUC IIPOBOAHHNKOB

4.2.5

Pa6ora anekTpudeckoro Toka. 3akon [xoyns — JIenma

4.2.6

MOIIHOCTB JIEKTPUYECKOTO TOKA

4.2.7

anekTpoABwKymas cuina (nanee — 9JIC) u BHyTpeHHEe
COMPOTHUBJICHUE UCTOYHUKA TOKA. 3akoH OMa IS OJTHOU
(3aMKHYTOI) AIEKTPUYECKOUN 11(S1178 Kopotkoe
3aMBIKaHHC

4.2.8

DJIEKTPOHHAs  MPOBOAUMOCTb  TBEPIABIX  METAJUJIOB.
3aBUCUMOCTbH CONPOTUBIICHUS] METAIIOB OT TEMIIEPATYPBI.
CBepXIpoBOIUMOCTh

4.2.9

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX
My4YKOB

4.2.10

[TonynipoBOIHUKWU. CoOctBeHHass W MpUMECHas
MPOBOJAMMOCTh  MOJYHNpOBOJHHMKOB. (CBoiicTBa  p-n
nepexona. [loaynmpoBoHHUKOBEIE TPUOOPHI

4.2.11

DIEKTPUYECKUN TOK B JJIEKTPOIUTAX.
DIIEKTPOIUTHYECKAS] AUCCOUHNALUS. DIECKTPOIIN3

4.2.12

DJIeKTpUYeCKnii TOK B Tra3ax. (CaMOCTOATENbHBIN
U HECAaMOCTOATENBbHBIA  paspsia. Pa3nuyHbie THUIIBI

CaMOCTOSITENIBHOTrO paspsiaa. Monnus. [1nazma
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4.2.13 TexHUUecKHe YCTpOWMCTBA: aMIepMETp, BOJBTMETD,
peocTtar, HMCTOYHUKH TOKA, JJIEKTPOHArpeBaTEIbHbIC
npuOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJIEHUS, BAKYyMHbIA JHOJl, TEPMHUCTOPHI U
(bOoTOpE3UCTOPHI, NOJIyIIPOBOJHUKOBBIN MO,
rajbBaHuKa

4.2.14 [Ipaktueckue  pabotbl.  M3ydeHue  CMeENIaHHOTO

COEJIMHEHUSI PE3UCTOPOB.
N3mepenne DJIC UCTOUHMKA TOKAa U €r0 BHYTPEHHETO
conpotuBieHus. Habmonenue snexkrposusa
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IIpoBepsieMbie TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM

NPOrpamMMbl

Kon
IPOBEPSIEMOTO
pe3yiabTara

[TpoBepsieMbIe TIpEAMETHBIC PE3YJIHTAThl OCBOCHHS OCHOBHOM
o0pa3zoBaTeILHON MPOrpaMMBbI CPETHET0 00I1IeT0 00pa30BaHUS

11.1

JleMoHCTpUpOBaTh Ha TMpUMEpax pojdb U MecTo (UBUKH B
dbopMupOBaHNHU COBPEMEHHOW HAy4YHON KapTHHBI MHUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM, B TPAKTUYECKOUN AEATEIbHOCTH
JIIOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PM3UYECKOM KapTHUHBI MUpPA

11.2

Y4uThIBaTH rpaHUIBI IPUMEHEHUS NU3YUYEHHBIX (PU3UUECKUX MOJIEIICH:
TOYEYHBINA JJIEKTPUYECKUN 3apsl, AAepHaAs MOJEIb aTOMa, HYKJIOHHAs
MO/IeJIb AaTOMHOT0 siipa MpH pelieHnu (HU3NIecKuX 3aaa4

11.3

Pacno3naBath ¢usudeckue siBiaeHUA (MIPOIECChI) U OOBICHATH UX
Ha OCHOBE 3aKOHOB DJJEKTPOJWHAMHKHA ¥ KBAaHTOBOW (PU3UKHU:
AIIEKTpUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOe€  JIeWCTBHUSI ~ TOKa,  B3aUMOJCHCTBHE  MAarHUTOB,
ANEKTPOMATrHUTHAS ~ WHIYKIMS, JIEWCTBHE  MAarHUTHOTO  TIOJIS
Ha MPOBOJHUK C TOKOM M ABWXKYIIUKCS 3apsij, dJICKTPOMArHUTHBIC
KojeOaHusi W BOJHBI, MPSMOJMHEHHOE pacnpoCTpaHEHUE CBETa,
OTpaKEHHE, MpEJIOMIICHHE, uHTeppepeHnus,  audpakius u
MoJISIpU3alis CBeTa, AMCIepcUus cBeTa, (POTodneKTpuueckuii 3pdexT
(boToaddexT), cBeTOBOE MaBICHHWE, BO3HWKHOBEHHUE JIMHEHYATOTO
CIEKTpa aroMa BOJOPOJia, €CTECTBEHHass H  HWCKYCCTBECHHAs
PaiOaKTUBHOCTH

11.4

OnuckiBaTh M3YyYCHHBIC CBOMCTBA BEIIECTBA  (DJIEKTPUUECKUE,
MarHuTHBIC, ONITHYECKUE, FJICKTPUICCKYIO MTPOBOIUMOCTD Pa3TUIHBIX
Cpel) W DIEKTPOMAarHUTHBIE SIBICHUS (TPOIECCHI), HCIOIb3YS
dusnueckne BETWYMHBL: DJIEKTPUYECKWA  3apsij, CWiIa TOKa,
AIIEKTPUYECKOE  HAMpsHKEHHE, DIEKTPUYECKOe  COMPOTHUBIICHUE,
pasHocTh morennuanoB, JJC, pabora Toka, WHAYKIHS MarHUTHOTO
nmoyist, cwia Awmmepa, cwia JlopeHia, WHIYKTHBHOCTh KaTYIIKH,
DHEPTUS DJICKTPUYECKOTO M MArHUTHOTO TOJIeH, MEePUOa M YacToTa
KoJIeOaHUI B KOJIeOaTeTbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B MPOIIecce
TapMOHUYECKUX  DJJIEKTPOMArHUTHBIX  KoJiebaHu#,  (PoKycHOe
pacCTOSsIHME W ONTHYECKas CWja JIMH3bI, TIPH OMHUCAHWH TPABHIHHO
TPAaKTOBAaTh (U3UYECKUH CMBICT HCTOJIb3yEMbIX BEJIUYMH, UX
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0003HAYECHHUS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIHIE
JTaHHYI0 (U3UYECKYIO BEJIUYUHY C APYTUMH BEIUUUHAMHU

11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBLIC ABJICHUSA U ITPOLECChI, NCIIOJIb3Y
(1)I/ISI/ILIQCKI/IG BCIIMYUHBI. CKOPOCTH 3JICKTPOMAIrHUTHBIX BOJIH, IJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, SHCPIrUd W HMIIYJIbC (1)OTOH21, 18(5]0) 5011
mojaypacnazaa, OSHEPrusd CBA3WM ATOMHBIX SAACP, IIpU  OIMKMCAHHUUN
IIPpaBHUJIBHO TPAKTOBATb (I)H3H‘-I€CKHﬁ CMBICJI UCITOJIb3YCMBIX BCINYHH,
UX 0003HAYECHHUSA U CAWHUIIbI, YKa3bIBATb (l)OpMy.]'IBI, CBA3BIBAIOIIINEC
JaHHYIO (bHBH‘IGCKYIO BCIIMYMHY C APYTUMH BCIINYHNHAMHU, BBIYHUCIIATD
3Ha4YCHHUC (1)PI3H‘IGCKOI>JI BCJINYNHBI

11.6

AHanu3upoBaTh (PU3WYECKHE TIPOIECCHl W SBJICHHS, HCIOJb3Ys
dusnuecknue 3aKOHBI W NPUHOUINBL: 3ak0oH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajuIeNIbHOIO COEAUHEHUS! MPOBOJIHUKOB,
3akoH J[>koyins — JIeHna, 3aK0OH 3JIEKTPOMarHUTHOW MHAYKIIUU, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPaHEHUS CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMIICHUS CBeTa, ypaBHEHUE OliHIITeHHA
st potodddexTa, 3aKOH COXpAHECHHS] YHEPTUU, 3aKOH COXPAHCHHUS
UMITyJIbCa, 3aKOH COXpPaHEHHWs DJICKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHHUsi MaccoBOro uucia, mnoctyiarsl bopa, 3akoH
PaAMOAaKTUBHOTO pacmaga; Tph ITOM pa3inyaTh CIOBECHYIO
(bOpMyITMPOBKY 3aKOHA, €T0 MaTEeMAaTHUYECKOE BBHIPAKCHHUE U YCIOBHUS
(rpaHuIbl, 00J1ACTH) MPUMEHUMOCTH

11.7

OrnpenensiTe HampaBiI€HUWE BEKTOpPAa HUHAYKIMM MArHUTHOTO IO
MPOBOJAHUKA C TOKOM, CHIbl AMriepa u cuiibl Jlopenia

11.8

Ctpouth W ONUCHIBATH HW300paXXEHHE, CO37]ABAEMOE  IIJIOCKHM
3epKajaoM, TOHKOU JIMH30H1

11.9

BBINONMHATE 9KCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3HUECKUX SBICHUN
U TMIPOLIECCOB C MCIOJB30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHUH;
pH 3TOM (QOpPMYyIHPOBATH NpodseMy (3a7auy) U TUIOTE3y y4eOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAHOBKY U3  HPEJIOKEHHOTO
000pyI0BaHusl, MPOBOJUTH OIBIT U (POPMYITHPOBATH BHIBOBI

11.10

OcyliecTBiATh MpsIMbIE U KOCBEHHbIE M3MEpEHUs (U3HUECKUX
BEJIMUMH; NPU 3TOM BBIOUpPATh ONTHUMAIbHBIA CIOCOO H3MEpEHMS
U HCHOJIb30BaTh W3BECTHBIE METOABl OLIEHKH IOTPEIIHOCTEN
U3MEpPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C UCIIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH; TNpU 3TOM KOHCTPYMPOBATH  YCTaHOBKY,
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buKCHpOBaTh PE3YNbTAThl MOJYYCHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYMH B BUJI€ TaOJIUII U TpadUKOB, JIeTaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCJICIOBAHUS

11.12

CobOmonath mpaBwia 0€30MacHOTO TpyAa TMpU  TMPOBEIACHUU
UCCIEOBAHMM B paMKax YydyeOHOro SKCIEpPUMEHTa, Y4eOHO-
MCCIIEJIOBATENILCKON 1 MPOEKTHOW JEATETLHOCTH C UCIOIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00OpaTOPHOTO 000PYI0BAHUS

11.13

Pemates pacdeTHble 3a/1auu C SIBHO 3aJ]aHHOMN (DPM3HUECKOW MOJIENbIO,
UCTIONB3ysl (PU3UYECKHe 3aKOHBI W TPUHIMIBI, HA OCHOBE aHAIM3a
yCIIOBUS 3aJayd  BbIOMpATh (U3MUECKYID MOJENb, BBIICIATh
¢u3nyeckue BETUYUHBI U (GOPMYIIbI, HEOOXOAUMBIE JIJISl €€ PeIIeHHUS,
MPOBOJUTH PACUYETHI M OIICHUBATH PEATbHOCTh MOTYUYEHHOTO 3HAYCHHSI
(bU3UYECKON BEIIMUUHBI

11.14

Pemare  kauecTBeHHBIC ~ 3aJa4M:  BBICTPAWBATHL  JIOTUYECKH
HEMIPOTUBOPEUYUBYIO LIEMTOYKY PACCYKICHUN C ONMOPOW HAa U3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBJICHUS

11.15

Ucnonp3oBaTh TMpu  pelieHUH y4eOHBIX 3a7a4  COBPEMEHHBIE
MH(QOpPMAITMOHHBIE TEXHOJOTUM [l TOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETAIlUU U TIPEACTABICHUS] Y4EeOHOM M HAy4YHO-TIOMYJISIPHOU
uH(bOpMaIH, TTOTYYSHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyt0 HHPOpMaLKIO

11.16

OOBSICHATh TPUHIMIBI JEUCTBUS MaIllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHUS HMX OE€30MMacHOT0 HCIOIb30BaHUS
B IIOBCEIHEBHOM KU3HU

11.17

[IpuBoAMTH TPUMEPHI BKJIaJla POCCHMCKUX M 3apyOE)KHBIX YUYCHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B 00BICHEHHE MPOIIECCOB OKPY>KAIOIIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcronp30BaTh TEOpPETHYECKUE 3HAHHUS 1O (U3UKE B IMOBCEIHEBHOM
KU3HU JIJIs1 o0ecriedeHust 0€30MacHOCTH MPHU 00paIlleHuU ¢ TprudopamMu
U TEXHUYECKUMHU yCTPOWCTBAMH, [IJII COXPAHEHUS 3I0POBbBS
U COONIIO/IEHUST HOPM DKOJOTHYECKOTO MOBEACHHUS B OKPYXKAIOIICH

cpene

11.19

PabGotath B rpymnme ¢ BBIIOJHEHUEM PA3TUYHBIX COIUATIbHBIX POJIEH,
IJIaHUPOBaTh  pabOTy  TPYIIbl, PalMOHAIBHO  PACIPEACIIAThH
00S3aHHOCTH ¥ TUIAHUPOBATh JESATEIBHOCTh B HECTAaHIAAPTHBIX
CUTyallusX, aJeKBAaTHO OIIEHMUBATh BKJIAJ KaXXJIOr0 M3 yYaCTHUKOB
IPYIIbI B pellIEHUEe paccMaTpUBaeMOM MpooOIeMbl
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HpOBepﬂeMLIe IJIEMEHTHBI COACPKAHUSA

Kon Kon [IpoBepsieMbie 371EMEHTHI COAEPKAHUA
pazziena | MpoBepsSEMOro
DJIEMEHTA
4 OJIEKTPOIMHAMUKA
4.3 MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA S MHYKIINA

4.3.1 [TocrosiHHBIE MarHUThL. B3auMoaeicTBHE NMOCTOSHHBIX
MarHuTOB

432 MarautHoe moJie. BekTop MAarHuTHOW MHIYKIIWH.
[TpuHuMn cynepno3uiuu. JIMHUYM MarHUTHOW UHIYKIIMH.
KapTtuna nuHMII MArHUTHOW MHTYKIIUU HOJI TIOCTOSTHHBIX
MarHuTOB

433 MaruuTtHOE o€ IpPOBOJHMKA ¢ TOKOM. KapThHa JMHUN
noJisl JYIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO
KOJIBLIEBOTO TPOBOJIHMKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzanumoaeicTBre MPOBOIHUKOB C TOKOM

434 Cuiia AMmnepa, ee MOJyJib U HalpaBJICHUE

435 Cuna Jlopenua, ee MOJyJb W HampasieHue. J[BUKeHUE
3apsHKEHHOM YacTHIBl B OAHOPOJHOM MAarHUTHOM IOJIE.
Pabota cunsl Jlopenua

4.3.6 SIBiieHUE 2JIEKTPOMArHUTHOM MHTYKIIMHU

4.3.7 [ToTok BEKTOpa MArHUTHOW WHTyKIIUH

438 OJIC mHaykuuu. 3aKOH 3JIEKTPOMArHUTHON WHIYKIUU
Qapanes

4.3.9 BuxpeBoe anextpuueckoe mnone. IJC wuHAYyKIMU
B MIPOBOJHUKE, JBIKYIIEMCST MOCTYNaTEIbHO
B OJJHOPOJTHOM MarHUTHOM I0JI€

4.3.10 ITpaBuno Jlenia

43.11 NunyktuBHocTh.  SIBeHne  camomHaykuuu.  O/C
CaMOMHIYKIUU

4.3.12 DHeprust MArHUTHOTO TOJISL KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHuTHOE TI0JI€

4.3.14 TexHuueckre yCTPOMCTBA: IOCTOSHHBIE  MAarHuTHI,

QJICKTPOMAIrHUTHI, QJICKTPOABUTATCIIb, YCKOPHUTCIIN
QJICMCHTAPHLIX YaCTHUIl, MHAYKIWUOHHAA I1CYb
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4.3.15

[IpakTuyeckne padoThl. M3ydeHWe MarHUTHOTO TIOJIS
KaTyIIKH ¢ TOKOM. McciienoBanne IeMCTBHUS MOCTOSTHHOTO
MarHiuTa Ha paMKy C TOKOM. MccnemoBaHue sBICHHS
AJIEKTPOMArHUTHON UHIYKIUH

KOJIEBAHM A 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHass cucrema. CBoOoaHbple  KoOJicOaHUS.
I"apmonunyeckue KOJICOAHUS. [Tepuon, 4yacToTa,
aMIUIuTya u ¢dasa KkoiedaHui

5.1.2

[IpyxuHHBIN MasTHUK. MaTeEMaTHYECKUN MATHUK

5.1.3

YpaBHeHue rapMOHUYECKHUX KoJieOaHUM.
Kunematuaeckoe u JTUHAMAYECKOE OTIMCAHKE
K0J1€0aTeITbHOTO JBMKEHUS

5.14

[IpeBpalenue 3Heprun Npyu rapMOHUYECKUX KOIeOaHUsIX.
CBsi3p aMILTUTYbl KOJIEOAHUI HCXOJHOW BEIUYUHBI C
aMIUTUTyIaMU KOJIeOaHUM ee CKOPOCTU U YCKOPEHHUS

5.1.5

Koneb6arenbubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
Kose0aHus B U7 IbHOM K0J1e0aTeTbHOM
KOHType.  AHajoruss  MeXAy  MEXaHUYECKUMU U
3JIEKTPOMarHuTHBIMU KosiebanusimMu. dopmyna ToMmcona

5.1.6

3aKOH COXpaHEHUs YHEPTUHU B UJI€ATIbHOM KOJI€0ATEIbHOM
KOHTYpE

5.1.7

BriHYX/IeHHBIC MeXaHMUYecKHe KojebaHus. Pe3onHaHc.
Pe3onancHas kpuBasi. BeIHYKJI€HHBIE JIEKTPOMAarHUTHBIC
KOJIcOAHUS.

5.1.8

[IepemennsIil Tok. CHHYCOMIAIBHBIA IEPEMEHHBIN TOK.

5.1.9

MoIHOCTD MNEPpEMCHHOIO TOKa. AMHJ’II/ITyI[Hoe
)41 HGﬁCTBYIOmee S3HAYCHUC CUJIbI TOKA N HAIIPSIKCHUA

5.1.10

Tpancdopmarop. [TpousBoacTBoO, nepenaya
U IOTpeOIeHNE AICKTPUUSCKON SHEPTUH. IKOJIOTHICCKHE
pUCKH npu MPOU3BOJICTBE 3JIEKTPUUYECKOMN
sHeprun. KynbTypa UCHOJNBb30BaHUSA SJICKTPOIHEPIUU
B IIOBCEJIHEBHOM KU3HHU

5.1.11

TexHauyeckue ycTporcTBa: ceiicMorpad, dJIeKTPUICCKUM
3BOHOK, JJMHUU 3JIEKTpOIIEepeaay
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5.1.12

[Ipaktuueckue paboTel. HcciemnoBanue 3aBUCUMOCTH
nepuojia MayblX KoJeOaHuW Tpy3a Ha HUTH OT JUIMHBI
HUTU U Macchl Tpy3a. VcciaegoBanue nepeMeHHOTo TOKa
B I[eNd U3  TIOCIENOBATENbHO  COEIUWHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pe3UCTopa

52 MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHuyeckue BOJIHBI, YCIIOBUSI PacOpOCTPAHEHHS.
[Tepuon. CkOpoCTh pacnpOCTpaHEHUS W JJIMHA BOJIHBI.
[ToriepeuHblie U TPOIOABHBIE BOIHBI

5.2.2 HuTtepdepenims u audpakiusg MEXaHHISCKUX BOJIH

523 3ByK. CkOpoCTh 3ByKa. | poMKOCTB 3ByKa. BricoTa TOHa.
TemOp 3ByKa

524 OJIEKTPOMAarHuTHbIE ~ BOJHBL.  YCJIOBUSL ~ W3JIyYECHHMS
ANIEKTPOMArHUTHBIX ~ BOJH. B3auMHas  opueHTauus
BeKTOpOB E, B V B 351eKTpOMarHuTHOU BOJIHE B BAKyyMe

5.2.5 CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPA)KEHHUE,
IIPEJIOMJIEHUE, NoJIsIpU3aLus, nudpaxius,
uHTepdepeHys. CKopocTh 371EKTPOMAarHUTHBIX BOJIH

5.2.6 [llxkana  s;meKTpoMarHUTHBIX  BONH.  [IpuMeHeHwme
AJIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY

5.2.7 [IpuHLIMIIBI paAMOCBA3U U TENEBUACHUA. Pannonokanus.
DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIE Cpe/ibl

5.2.8 TexHUYecKne yCTpOoMCTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE W MEAMIIMHE,
pagap, paaHONPUEMHUK, TEIEBU30p, AHTEHHA, TeIe(OH,
CBUY-neub

53 OIITUKA

5.3.1 [IpssMosMHEHOE pacIPOCTPAHEHUE CBETA B OJHOPOIHOMU
cpene. JIyu cBera

5.3.2 OtpaxxeHne  cBeTa. 3aKOHbl  OTpPaXEHUA  CBETA.
[TocTpoenue n300pakeHHi B MIIOCKOM 3epKalie

533 [Ipenomiienne cBeTa. 3aKOHBI IPEIOMIICHHS CBETA.
AOGCOIIIOTHBIN TTOKA3aTeNb MPETOMIICHUS

534 [lonmnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrou

MIOJIHOTO BHYTPEHHETO OTPAKECHUS
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5.3.5 Hucniepcus ceeta. CloHBIN cocTaB Oenoro cpeta. Lser

5.3.6 CoOuparomue U pacceuBarolyie JUH3bL. TOHKas JUH3A.
DOKyCHOE pacCTOSHHE M ONTUYECKas Cujla TOHKOU
aunH3bl. [locTpoenune u300pakeHU B COOMpAIOMIMX U
pacceuBaromnx JuH3ax. @Dopmysia TOHKOM  JIMH3BL
VBenuuenue, 1aBacMoe JIMH30M

5.3.7 [Ipenenbl n(pUMEHUMOCTH T€OMETPUIECKON ONITUKHU

5.3.8 HNnrepdepenius  cBeta. KorepeHTHbIE  HMCTOYHUKH.
VYcnoBus HaOmoOIEeHUS MaKCUMyMOB U MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX CHH(}A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB

5.39 Hudpakuus ceera. JudpakinuoHHas pemieTka. Y cloBUe
HAOMIOJICHUS] TJIaBHBIX MAaKCUMyMOB TMpHU MaJICHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha  JU(PPAKIMOHHYIO

pelIeTKy
5.3.10 [Tonsipuzanus ceeta
5.3.11 TexHudyeckue yCTpOWCTBA: OYKH, Jyma, (oToammapar,

IPOCKUMOHHBIA  amllapaT, MHUKPOCKOIl,  TEJIECKOIL,
BOJIOKOHHAsl ~ ONTHKA, JU(paKIMOHHAA  pEeLIeTKa,
HIOJIAPOU L

5.3.12 [Ipaktuueckne  pabGoTel.  M3mepeHwe  mokasarens
npenomieHus. lMccnenoBanue CBOMCTB M300pakeHUN
B 1uH3ax. Habmoienue qucnepcuu ceera

6 SJIEMEHTHI CIIEITUAJIBHOM TEOPMM OTHOCUTEJILHOCTU
6.1 ['pannubl  IPUMEHMMOCTH  KJIACCUYECKOW MEXAHUKHU.
[ToctynaTel T€OpUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTD
MOAYJIE CKOpPOCTHM CB€Ta B BakKyyMe, [PUHLHI
OTHOCHUTEIIbHOCTH DUHIIITEITHA
6.2 OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTUHBI
6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3b Macchl C 3HEPrUel U UMITYJIBCOM CBOOOJHOM
YaCTHI[bl. DHEPTHUS TTOKOSI CBOOOTHOM YACTHUIIbI
7 KBAHTOBAS ©®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKN
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7.1.1

®otonsl. ®opmyna [lnanka cBs3u 3Hepruu GOTOHA C €T0
4acTOTON. DHEPTUs U UMITYJIbC (OTOHA

7.1.2 OtkpeiTie u wuccnenoBanue (orodapdexra. OnbIThI
A.T'. CroneroBa. 3akonsl (oTodPdekra

7.1.3 VYpasuenne OiHmreriHa s potodrddexra. «Kpachas
rpanuiay hotodddexra

7.1.4 JaBnenue ceera. OnbiTel I1.H. JIeOenena

7.1.5 XHUMHUYECKOE IEUCTBUE CBETA

7.1.6 TexHuueckue ycTporcTBa: (HOTOIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBEeTOUO

7.2 CTPOEHHME ATOMA

7.2.1 Mopens aroma Tomcona. Omnbitel  Pesepdopna
10 UCCIIEIOBAaHUIO CTpoeHUs atoMa. [ imanerapHast Moaelnp
aToma

7.2.2 [Toctynatel bopa. WU3nydenne u noriomenue (HOTOHOB
Opu IEepexoje aromMa ¢ OJHOTO YPOBHS DHEPruu
Ha apyrod. Bunel cnektpoB. CHeKkTp ypOBHEH 3HEpruu
aToMa BOJOpOJia

7.2.3 ple CBOMCTBAa 4YacTull. BomHel pae bpouis.

Ty aJTu3M. Judpakmus

7.2.4 CHoHTaHHOE U BBIHYXIEHHOE H3JTy4YEeHHUE. Y CTPOHUCTBO
U IPUHIIAT paboTHI J1a3epa

7.2.5 TexHU4ecKue  yCTpPOWCTBA:  CIIEKTPAJbHBIM  AHAIN3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMIIBIOTEP

7.2.6 [Ipaktrueckue pabotel. HabmogeHue auUHEHYATOrO
CHeKTpa

7.3 ATOMHOE AP0

7.3.1 Metoapl HaONIOAEHUS U PETUCTPALMU 3JIEMEHTAPHBIX
YacTHll

7.3.2 OtkpeiTHe pagunoakTuBHOCTH. OmnbiThl Pesepdopna mo

OTIPENICTICHUIO COCTaBa PAJUOAKTUBHOTO U3ITyYCHHUS.
CaoiictBa anbda-, Oera-, raMma-u3inydeHus. BrusHue
PaIMOaKTUBHOCTH Ha )KUBBIC OPTaHU3MBI
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7.3.3

OTkpblTHE NPOTOHA W HeWTpoHa. HykiIOHHas Monelnb
anpa ['eitsenOepra — MBanenko. 3apsna sapa. MaccoBoe
yucio sapa. M3otonsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnag. [amma-uznydenue. 3aKOoH pPaJHMOAKTHUBHOTO
pacmana

7.3.5

DHeprus CBs3M HYKJIOHOB B sijipe. SlnepHbie cuibl. Jledext
Macchl s1ipa

7.3.6

S nepHble peakuuu. [leneHne u CUHTE3 SaEp

7.3.7

SAnepubrit peakrop. Tepmosinepusiii cunate3. [IpoOaemsr
U MEPCIEKTUBBI SJIEPHOM DHEPreTUKU. IKOJIOTUUECKUE
ACIIEKTHI AIEPHON YIHEPTETUKHU

7.3.8

OneMeHTapHble  4YacTullbl.  OTKpBITHE  MO3UTPOHA.
@DyH/1aMEHTaJIbHBIE B3aUMO/ICHCTBHUSI

7.3.9

TexHuueckue yCcTpoucTaa: JO3UMeETp, kKamepa BunbscoHa,
SJIEpHBIN peakTop, aToMHasg bomba

7.3.10

[IpakTuyeckue padbotsl. McciaeqoBanue TPEKOB 4acTHIL
(o roToBbIM doTOorpadusiM)

SJIEMEHTBI ACTPOOU3INKA

8.1

Bun 3Besmnoro nHeGa. Cospe3musi, SpKHUE 3BE3JbI,
IUIAHETHI, NX BUAUMOE JIBH)KCHUE

8.2

Conneunas cucrema. IlimaHeTbl 3eMHOMl  TpYyHIIBI.
[IimaHeThI-rUraHThl U UX CIIyTHUKH, KAPJIUKOBBIC IIAHETHI.
Marebie Tena ConHEYHON CUCTEMBI

8.3

Comnne, ¢orochepa wu  armocdepa. ConHeuHas
AKTUBHOCTD

8.4

Nctounuk sueprun CoJiHIIA U 3BE3]T

8.5

3Be3/bl, UX OCHOBHBIE XapaKTepUCTHUKU: Macca,
CBETHUMOCTh, paJuycC, TeMIlepaTypa, HX B3aUMOCBS3b.
JlnarpaMma «CHEKTpaJbHBIA KJACC — CBETUMOCTBY.
3Be3/1pl TJIABHOM IIOC/IENOBATEIBHOCTH. 3aBHCHUMOCTh
«Macca —  CBETHMOCTB»  JUII  3Be3]  IJIaBHOM
MIOCJIE/IOBATEIILHOCTH

8.6

Bnytpennee CTpOEHUE 3BE3I. CoBpeMeHHbIE
MPEICTaBICHUS] O IPOUCXOXKIEHUU U 3BooIu CoHila
¥ 3B€3]l. DTambl )KU3HU 3BE3]1
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8.7

Mrineunsiit Ilyte — nHama Tanaktuka. CnupanbHas
CTpyKTypa lamakThku, pacnpeneneHue 3Be3l, rasa
n neuti. [lonoxkenue n nBmxenue Conana B [ ajmakThke.
ITmockas u cepruueckast moACUCTEMBI [ alaKTHKH

8.8

Tunel rajgakTUK. Pa,Z[I/IOFaJ'IaKTI/IKI/I N KBa3aphl. qCpHBIC
ABIPBI B AJIpax raJlaKTHK

8.9

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa00:ma.
Pazberanue ranaktuk. Bospact u paaumyc BceneHHoid,
teopusi  bompmioro  B3peiBa. Mogens  «ropsiyen
Bcenennon». PenukroBoe nsinyuyenune

8.10

MacmrabHas cTtpyktypa BcenenHoil. MetaramakTuka.
Hepeiennsie npo0sieMbl aCTpPOHOMUU
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