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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o puzrke 6a30BOro ypoBHs Ha yPOBHE CpeTHEr0 00111eT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBaTenbHON nporpammel, npeacTaBieHHbx B GT'OC COO, a takxke ¢ y4eToMm
dbenepanbHOI pabouelt mporpaMMbl BOCITUTAHUS M KOHLICTIIIMY TIPENOaBaHUs yueOHOT0
npeamera «®Puszukay B 00pa3oBaTeNbHBIX oOpranuzanusax Poccuiickoit ®enepanuu,
peaTu3yIoIX OCHOBHBIE 00pa30BaTEIbHBIEC MPOTPAMMEBI.

Conepxanue mporpaMmbl 1o GU3UKE HAMPABICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOUW KapTuHbI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHHM UX (U3MKE
Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-JAESATEIBbHOCTHOTO moaxoaa. I[Iporpamma
no ¢usuke coorBercTBYeT TpeboBaHusiM OI'OC COO K miIaHUpyEeMbIM JMYHOCTHBIM,
NpPEAMETHBIM W METaNpeIMETHBIM pe3yibTaTaM OOy4YeHMs, a TakKe YYUTHIBACT
HEOOXOAUMOCTh peaau3allid MEXIPEIMETHBIX CBs3eH (U3UKKM C E€CTECTBEHHO-
HAyYHBIMH YYEOHBIMHU MpeaMeTamMu. B Hell ompeaessitoTcs OCHOBHBIE IEIM M3Yy4YCHUS
bu3MKM Ha YpPOBHE CpeaHero oOmero o0pa3oBaHMs, IUIAHUPYEMBIE PE3yJIbTaThl
OCBOCHUS Kypca (DM3UKH: JTUYHOCTHBIC, METalpeIMETHbIC, MPeIMETHbIC (Ha 0a30BOM
YpOBHE).

[Iporpamma no (pu3uke BKIIOYALT:

IUTAHUPYEMBbI€ PE3YNIbTaThl OCBOCHMS Kypca (U3MKH HAa 0a30BOM ypOBHE, B TOM
quclie MPEAMETHBIC PE3YNIbTATHI IO F0JIaM 00yUYEHUS;

cozepkanue yueOHoro npeamera «Du3nkay 1o rogam o0ydeHus.

[Iporpamma mo ¢u3uke MOXKET OBITh HCIOJIb30BAHA YUUTEISIMHU KaK OCHOBA
JUISL COCTaBJICHHSI CBOMX pabouux mporpamm. Ilpm paspaboTke paboueil mporpaMmbl
B TEMAaTUYECKOM TUIAHUPOBAHUU JTOJDKHBI OBITH YYTEHBI BO3MOXHOCTH HCIOJIb30BaHUS
ANEKTPOHHBIX (IH(PPOBBIX) O0O0PA30BATEIBHBIX PECYPCOB, SBISIONIUXCS  Y4eOHO-
METOJIMYECKUMH MaTepHaiaMu (MyJIbTUMETUHHBIE TPOTPAMMBI, JJIEKTPOHHBIC YYCOHUKU
W 33JlaYHUKH, DJJIEKTPOHHBIE OWOIMOTEKH, BHPTyaJbHBIE JTa0OpPATOPUU, WIPOBBIC
MPOrpaMMBbl, KOJUIEKIMH UGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pPEaTU3YIONUMU
TUIAKTUYECKUE BO3MOKHOCTH WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
coJiepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUU.

[Iporpamma 1o ¢u3uKe MPEAOCTABISAET BO3MOKHOCTD ISl peaTU3aliy Pa3InIHbIX
METOJMYECKHUX TOJIX0/I0OB K OpraHU3au 00ydeHus (HU3UKe P YCIOBHH COXPAaHCHHUS
00s13aTEIPHON YaCTH COJIEPIKaHUS Kypca.

du3rka Kak Hayka 0 HanOoyiee OOIIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KaueCTBE
y4eOHOTO TMpeaMeTa B IIKOJIC, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU
00 okpyxatomeM wmupe. [lkompHBIE Kypc (QU3MKH — CHUCTEMOOOpPA3yIOMINI
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3NUECKHIE 3aKOHBI JICIKAT
B OCHOBE TMPOIIECCOB M SBJICHUM, H3ydyaeMbIX XUMHEH, Ouojormei, Qpu3mdeckoit
reorpadueit u actpoHomueit. Vcmonb30BaHHE W aKTHBHOE MPUMEHEHHE (U3NUYECKUX
3HAHWA OMpEEIsIeT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUH B cdepe
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DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJIYYEHHs HOBBIX MAaTEpHAJIOB
C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHue (u3MKM BHOCHUT OCHOBHOW BKJIA[
B (opMHUpOBaHHE  €CTECTBEHHO-HAy4YHOM  KApTUHBI  MHpa  OOy4YaroIIHXcCH,
B (D OpPMHUPOBAHUE YMEHUN IPUMEHATH HaAYUHBI METO MIO3HAHUS IIPH BBIMOJIHEHUU UMU
y4eOHBIX UCCIICIOBAHUMN.

B ocHOBY Kypca ¢pu3MKu A1 YPOBHS CPEIHETO 00IIEero 00pa3oBaHuUs MOJIOKEH Pl
UJEel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHLHUIIBI €70 TIOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTUYECKH
3aBEpPIIEHHBIM, OH COJEPXKHUT MaTepuan M3 BCEX pPa3leiioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEll MaTtepuan Kypca Gusuku oObeJuHEH
BOKpYr (Qusumueckux Teopuil. Benymum B Kypce saBigercs (HOpMHUpOBaHUE
IPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. Peamuzauus wuaen MpeANonaraeT HCIOIb30BAHUE
T'YMaHUTApHOTO MOTEeHIMaNa (U3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMU MTpodIeMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢Gu3uku mpesrnonaracT 3HAKOMCTBO
C IMPOKUM KPYTOM TEXHHUUYECKHUX U TEXHOJOTMUECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPeCTBOM BBEIEHUS FIEMEHTOB COJCPKaHUs,
MOCBSAILEHHBIX HKOJIOTMYECKUM IpobjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI

C pa3BUTHEM TEXHUKH U TEXHOJOTHM, a Takke 00CYXIeHUs MPOOJIEM PalMOHATIBHOIO
IPUPOJIOTIONIH30BAHUS U HKOJIOTHUECKOM 0€301aCHOCTH.

CTep)XKHEBBIMH dJIEMEHTaMU Kypca (HU3MKM Ha YypOBHE CpeaHEro oOIero
oOpazoBaHus sBISIOTCA (u3udeckue Teopur (hopMUpOBaHHE MPEACTABICHUN
O CTPYKTYype MOCTpOeHHUs (U3MYECKOU TeOopuu, poiu (PyHIaMEHTaJbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, TpaHUIaX MPUMEHUMOCTH
TEOpUH, JJISI ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHHUH U MPOIIECCOB).

CucTeMHO-IeSITEeIBHOCTHBIN TOIX0/T B Kypce (PU3MKH peamu3yeTcsi MPexIe BCETo
3a CUeT OpraHU3alliy IKCIIEPUMEHTAILHON JesATeIbHOCTH o0yuatomuxcs. s 6azoBoro
YPOBHS Kypca (PU3UKHU — 3TO UCTIOIB30BAHUE CHCTEMBI (DPOHTATBLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M TA0OPATOPHBIX pabOT, KOTOPHIE B IMporpaMMe o (hu3uke 00beTUHEHBI
B OOIIMI CITMCOK YUCHHUYECKHUX MPAKTUYECKHUX padoT. BrieneHne B yka3aHHOM MEpeUHe
nabopaTopHBIX PabOT, MPOBOAMMBIX JJIS KOHTPOJS W OICHKH, OCYIIECTBISETCS
y49acTHUKaMU 00pa30BaTeILHOTO MPOIIecca UCXOs U3 OCOOCHHOCTEH TUIAaHUPOBAHUS U
ocHameHus kabunera ¢pusuku. [Ipu s3ToM obecnieunBaeTCsl OBIAJCHUE 00 YyJaAOIIUMHUCS
YMEHUSIMA ~ TIPOBOJWTH KOCBEHHBIE HW3MEPEHHS, HCCICJAOBAHHUS 3aBHUCHUMOCTEH
¢u3HUeCKrX BETUYNH U IIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEITOKCHHBIX TUIIOTES.

Pelienrie pacyeTHBIX U KAYECTBEHHBIX 3a7ad C 3aJlaHHOW (PU3UYECKOU MOJEIbIO,
MO3BOJISIIONIEE TPUMEHSITh H3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszzena Kypca, TaKk ¥ MHTETpUPYS 3HAHUS U3 Pa3HBIX Pa3fesioB. [[1s KadeCTBEHHBIX 33129
MPUOPUTETOM SIBIISTFOTCS 3a/IaHUsI HA OOBSICHEHWE MPOTEKaHUS (PU3MUECKHUX SBICHUHN
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U TIPOIIECCOB B OKpYXKalOUIEH MKU3HU, TpeOylolue BbIOOpa (PU3HMYECKONH MOACIH
IUIS CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY
o0ecreyeHuIo yueOHoro mpoiecca 6a30Bblil ypoBeHb Kypca (PU3UKHU Ha YPOBHE CPETHETO
o01miero oOpa3oBaHus OKEH M3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOuWHeTa (U3HUKH
WIH B YCJIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hanuume B kaOuHere QU3MKM HEOOXOIMMOIO J1abOpaToOpHOro 00OpyAOBaHUs
JUIA BBITIONIHEHUSI YKa3aHHBIX B TporpamMme Mo (hU3MKE YUYEHWYECKHX MPAKTUYECKUX
paboT U IEMOHCTPALIMOHHOTO 000PY/I0BaHUS 00s3aTEIBHO.

JleMoHCTpanmoHHoe 00opyaoBaHrue (GOPMHUPYETCS B COOTBETCTBUH C TMPUHIIATIOM
MUHUMAIBHOW  JIOCTATOYHOCTH ©  00ecmedrBaeT IMOCTAaHOBKY MEPEUYHCICHHBIX
B TporpamMme Mo (Qu3uKe KIYEBBIX JEMOHCTPALUN Il MCCIEIOBAHUS H3y4aeMBbIX
SIBIICHUI U MPOIIECCOB, SMIUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHUECKUX
IIPUMEHEHUN.

JlabopaTopHOoe  0O0OpymOBaHHWE [JJIi  YYEHHYECKHX MPAKTHYECKUX  padboT
GopmMupyeTcst B BUJe TEMaTHIECKUX KOMILJICKTOB U 0OSCIIEYNBACTCSl B pacdeTe OJHOTrO
KOMIUIEKTa Ha JIByX OOydYarommxcs. TemMaTHUecKkne KOMIUIEKTHI JIaDopaTOPHOTO
000pyTOBaHUS TOJKHBI OBITH IIOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAaHNUN aHAJIOTOBBIX
U IUPPOBBIX MPHOOPOB, a TaKXKe KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHJE
U (POBBIX JTAOOpaTOPHIA.

OCHOBHBIMM LIEJISIMU U3Y4eHUs (PU3UKHU B 00111€eM 00pa30BaHUU SBIISIOTCS:

dbopMHUpOBaHUE WHTEpEca W CTPEMIICHHs] OOYUYaIOIIMXCA K HAYYHOMY H3YUYECHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTaBICHUI O HAy4YHOM METO/E IO3HaHus u (QOopMUpOBaAHHE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHMPOBO33PEHMsI KaK pe3yjbTaTa HW3Y4YEHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHue YMEHHH OOBSCHATH SBICHHUS C HCIOJIb30BaHUEM (HHU3UUICCKHUX
3HAHWM U HaYYHBIX JIOKA3aTEJIbCTB;

dbopMupoBaHUE TPEACTABICHUM O ponu GU3UKKA ISl Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne dSTUX T1ienei  obOecreunBaeTcss pEHIeHHEeM CIASAYIOMUX —3a71ady
B IIpollecce u3yueHus Kypca GU3HKN Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs:

MpUOOPETeHHEe CUCTEMBI 3HAHUK 00 00mux (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DH3UKY, dIEKTPOIUHAMHUKY,
KBaHTOBYIO (PU3HKY U JIEMEHTHI aCTPO(PHU3UKH;

dbopMupoBaHNE YMEHWN TPHUMEHSITh TEOPETHUYECKUE 3HAHUS I OOBSICHCHUS
duznuecknx SBICHUNW B TPUPOJAE © IS TPHHITHS MPAKTUYSCKUX PpEIICHUHN
B ITOBCEIHEBHOM KU3HU;

OCBOEHHUE CIOCOOOB PEIICHUS] Pa3IMYHBIX 3a/a4 C SBHO 3aJlaHHOW (U3UYECKOU
MOJIEIBIO, 33724, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/TaHne (DU3UIECKON MOJIeTH,
aJICKBaTHOM yCIIOBHUSIM 33/1a4H;

MOHNUMaHUe (U3NIECKUX OCHOB M TIPUHIIMIIOB JICUCTBUS TEXHUYECKUX YCTPOUCTB U
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TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOJAMH  CAMOCTOSITEIBHOTO IUIAHMPOBAaHUS U MPOBEACHUS
bU3MYECKUX IKCICPUMEHTOB, aHAIN3a U MHTEpHpeTanuu MHGOpMaLNK, ONpeaeIeHus
JOCTOBEPHOCTH MOJTYYEHHOT'O PE3yJIbTaTa;

CO3JaHWe YCIOBUM Uil Pa3BUTHS YMEHUH NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEIbHOCTH.

OO61iee 4KcliO YacoB, PEKOMEHJOBaHHBIX AJiA U3y4yeHHs (usuku, — 136 yacos:
B 10 kitacce — 68 gacoB (2 gaca B HeAeno), B 11 kimacce — 68 yacoB (2 yaca B HEALIO).

[Ipenmnaraemsiii B mporpamMme o (Gu3MKe nepevueHs J1a00paTOPHBIX U MPAKTUUECKUX
paboT SABISIETCS PEKOMETOBAaHHBIM, YUUTENb J€IaeT BbIOOP MpOBeneHUs J1ab0paTOPHBIX
paboT U OMBITOB C YYETOM MHJIUBHUIYaTbHBIX OCOOEHHOCTEH 00yUaromuxcsl.

JIrobas paGouasi mporpamma JOJKHA MOJTHOCTHIO BKJIIOYATh B ceOsl COAEpiKaHUe
JTAHHOM TIpOrpaMMBbl 10 (hU3UKE.

B otnenbHbIX cinydasx Kypc ¢GU3UKH 6a30BOr0 YPOBHS MOXKET U3y4aThCsl B 00beMe
204 4gaca 3a nBa roma ooyuenus (3 u B Hepenmo B 10 u 11 kmaccax). B atom ciydae
yBEJIMYUBAETCS HE MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIOJIb3YETCS YUUTEIEeM
JUIST W3YYCHHS BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpAHHBIM TpoduiIeM OOydYeHUS,
U YBEJIMYUBACTCs yueOHas Harpy3Ka, OTBOJIMMAs Ha U3yYE€HUE MEXaHUKH, MOJICKYJISIPHOMN
GU3MKU U BJIEKTPOJMHAMUKH, 32 CUET PACHUIMPEHMs] Yucia Ja0opaTOPHBIX pPadOT
UCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHUS] KAYECTBEHHBIX U PACUETHBIX 3a]1aY.

COJEPKXAHHME OBYYEHMUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 TO3HAHMS

®usnka — Hayka o npupojae. HayuHnble METOIBI MO3HAHUS OKPYXAIOIIET0 MHUPA.
Pounb sKkcriepuMenTa u TeOpHH B IIPOLiecce MO3HAHUS MTPUPOBI. DKCIIEPUMEHT B (hU3HKE.

MopemupoBanrue (Qu3MUecKHX SBICHUH U mpolieccoB. HaydHple THITOTE3HI.
duznyeckue 3aKOHbI M TEOpUHU. ['paHUIIBI MPUMEHUMOCTH (U3HUECKHX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI MUPA,
B PAKTUYECKOU JIEATEIBHOCTH JTIOIEH.
Ilemoncmpayuu

AHanoroBsie ¥ IU(PPOBHIE H3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pa3znen 2. Mexannka
Tema 1. Kunemamuxa

Mexanunueckoe qBukeHre. OTHOCUTENIbHOCTh MEXaHUUECKOTO ABMXKeHUs. CucrteMa
oTcyeTa. TpaeKkTopus.

[lepemeliienne, CKOPOCTh (CpelIHSISt CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepuagbHOW TOYKHM, HX TMPOEKIMU HAa OCHU CHCTeMbl KoopauHaT. CloxeHue
MIEPEMENICHHUN U CI0KEHUE CKOPOCTEM.
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PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOEe JBHkeHue. ['paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, YT U MEPEMEILIECHHUS] MaTEpUaIbHON
TOYKH OT BPEMEHH.

CBoOoaHoe maseHue. Y CKOpeHue CBOOOJHOTO aAeHUsl.

KpuBonnHeitHoe nBukeHue. JIBUKEHHE MATEpPUAIIBHOW TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBAsk CKOPOCTh, JIMHEWHAsA CKOPOCTh. Ilepunon
1 yactoTa oOpamienus. LleHTpocTpeMuTenbHoe yCKOpEHHe.

TexHuueckne ycTpoMCTBa W MPAKTUYECKOE NPUMEHEHUE: CIHIOMETpP, ABUKEHUE
CHapsJ10B, LICTIHBIE U PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCUYETa, WJUIFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeoGpazoBanue ABMKEHHU I C UCMIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmionenne nBWKeHUsT Tena, OpOIIEHHOTO TOJ YIJIOM K  TOPU3OHTY
Y TOPU30HTAJIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaIeHHUS.

HarmpasiieHre cKOpOCTH IIPU IBUKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3yyeHne HepaBHOMEPHOT'O IBUKEHUS C 1IEITBIO ONPEICTICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOWICHUS ~ MEXAY  MOYTSIMH, TNPOWJEHHBIMH  TEJIOM
3a MocJieI0BaTeIbHbIC PABHBIC IPOMEXXYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3yueHne nABWKEHUS IIAapUKa B BSI3KOW KUJIKOCTH.

N3ydenne nBuxeHMS Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun otHocurensHOoCTH [Manmuned. Ilepseiit 3akoH Hprorona. Muepuumanbsabie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unmu cui. Bropoil 3akon HbroToHa
JUIS. MaTEpUaIbHOU TOUKHU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Tsarotenus. Cuna tsxkectd. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenune. Buasl TpeHus (mokosi, CKoibxkeHUs, kKadeHus). Cuna Tpenusa. Cyxoe
tperne. Cumna TpeHus CKOJIBKEHUS U cuia TpeHus nokos. Koadgdunuent tpenus. Cumna
COIIPOTHUBIICHUS NIPU IBUKCHUU TEJIA B )KUIKOCTH WJIM Tas3e.

[TocTynaTenpHOE U BpaliaTelbHOE JBUKEHUE a0COIOTHO TBEPOTO TEa.

MOMEHT CUJIbI OTHOCUTENBHO OCH BpaiieHus. [lnedo cuibl. Y cnoBus paBHOBECHS
TBEPAOTO TENA.

TexHnueckne yCTpOMCTBa U NPAKTUYECKOE MPUMEHECHUE: MOAIINITHUKY, IBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.
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Jlemoncmpayuu

SBnenue nHepuum.

CpaBHEHME MacC B3aNMOJECHCTBYIOLIUX TEII.

Bropoii 3akon HerotoHna.

N3mepenue cuit.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTU OT JiepopMarinm.

HesecomocTts. Bec Tesna npu yCKOpEeHHOM ITOIbEME U A CHUU.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUSL.

VYcnoBust paBHOBECHS TBEpOTo Tena. Buabsl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, rabopamopnule pabomsi

N3yuenne nBukeHus Opycka 1o HaKkJIOHHOM TIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI  YOPYrOCTH, BO3HUKAIOIIUX B MPYKUHE
U pe3MHOBOM 00pasle, OT ux aedopmanuu.

HccnenoBanue yciaoBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHHUSL.

Tema 3. 3aKkonwl coxpanenus 6 MexanHuke

NmMnynbsc MatepuanbHOW TOUYKM (Tena), CUCTEMbl MaTepUANIbHBIX TOUeK. IMmyibe
CUJIBI M W3MEHEHHME HUMIYJibCa TeJla. 3aKOH COXPAaHECHUs HMITyJbca. PeakTuBHOE
JBHO)KEHUE.

PabGora cuiibl. MOITHOCTE CHJIBL.

Kunernueckass »Hepruss MaTepualibHOW TOukH. Teopema 00 W3MEHEHUHU
KMHETUYECKON SHEPTUH.

[Torennnanbuas sHeprus. [loTeHumanbHas SHEpPrus ynpyro aedopMUpOBAHHOU
npykuHbl. [loTeHIIMaNbHAS YHEPTHS TeIa BOJIM3U MTOBEPXHOCTH 3EMITH.

[ToTeHnuanbHpIC U HEMOTEHITMATbHBIE CUITBI. CBs3b paO0OThI HEIOTCHITUATBHBIX CHJT
C UIBMEHEHUEM MEXAHUYECKON SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPIuu.

Ypyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuuecknue yCTpOWCTBA W IPAKTUYECKOE IIPUMEHEHHE: BOJAOMET, KOIED,
MPYKUHHBIA UCTOJIET, JBU)KEHUE PAKET.
Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[lepexo mOTEeHIIMANBHON SHEPTUU B KWHETUUECKYIO U OOPaTHO.
Yuenuuecxuii sxcnepumenm, nabopamoptule pabomoi

N3yuyenune abCoMOTHO HEYITPYTOTO yapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIBI C UI3MEHEHUEM MEXAaHWYECKON dHEPTUH Tela
Ha NpUMEPE PACTHKEHUS] PE3UHOBOTO KI'yTa.

Paznen 3. MosexyasipHas pu3uka u TepMOAUHAMHUKA
Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT Meopuu
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OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe — nBwxkeHue. [uddysusa.  Xapakrep — ABMKEHUS
Y B3aMMOJICICTBUS YacTUll BellecTBa. Mo/eln CTPOEHUs ra3oB, )KMIKOCTEH U TBEPABIX
Te1 U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojenei. Macca U pa3mepbl
Monekyn. KonnuectBo Bemectsa. [loctosaHas ABoraapo.

TenmmoBoe paBHOBecue. Temmeparypa u ee wusMmepenue. lllkana temneparyp
Llenbcusi.

Mopens uaeanbHoro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KHMHETHYECKOU
TEOPUHU HJICANTLHOTO raza. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpeHeld KHHETHUYECKOM
SHEPIuM TEIUIOBOrO ABWKEHMs 4dactull rasza. Illkama temnepatyp KensBuna. ['azoBble
3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lansTroHa. HM3ompoueccsl
B UJI€aJIbHOM T'a3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacrapieHue
U30IPOLIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeIlleCTBa, (poTorpadun MoKy
OpraHMYeCcKUX COCAMHEHUH.

OnpiTbl 10 AU GY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JIBHIKCHUS.

Mogaens onbita HTepHa.

OnbIThI, JOKa3BIBAIOIIME CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUA.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UICAIHLHOTO ra3a, U30IPOIIECCHI.
Yuenuuecxuii sxcnepumenm, nabopamophvle pabomol

OmnpeneneHne Macchl BO3ayXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPCHHI 00bema
KOMHATBI, JaBJICHUS] U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSTHUS Pa3pe’KEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuxku

TepMonuHamuueckass cuctemMa. BHYTpeHHsII DSHeprus TEPMOJMHAMHYECKOU
CUCTEMBI M CHOCOOBI ee m3MeHeHus. KomudecTBo TemnoTsl U pabora. BHyTpeHHS
SHEpPrus OJHOATOMHOIO WJAEAJIBHOIO rasa. Buubpl Teronepenayn: TEIUIONPOBOIHOCTD,
KOHBEKLHS, W3JIydEHHE. Y JeJbHas TEIUIOEMKOCTh BellecTBa. KOJMYECTBO TEIIOTHI
IIpY TEIUIONIEpeaaye.

[Tonsitue 06 annabatHoM mporiecce. [lepBrlii 3akoH TepmoauHaMuku. [IpumeHeHne
MEPBOr0 3aKOHAa TEPMOAMHAMHUKU K wu3ompoleccaM. ['paduyeckass uHTEpHpeTarus
paboThI Taza.

Bropoii 3akon TepmoanHaMuku. HeoOpatumMocTh Mpo1ieccoB B PUPO/IE.

TennoBeie MamuHbl. [IpuHIUOB AelCTBUS TEIJIOBBIX MaiuH. [IpeoOGpa3zoBanus
SHEPI'uM B TEIIOBBIX MauHax. KoagduimeHT noae3Horo qelcTBUs TEIIOBOM MAIIUHBI.
Huxn Kapao u ero kod¢@UIMEHT MOJE3HOT0 IEUCTBUS. IKOJOTHUECKHE IMPOOIEMBI
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TETJIOPHEPTETUKH.
TexHudeckue ycTpoicTBa U MPaKTUUECKOEe MPUMEHEHHUE: TBUTaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOAMIBHUK, KOHIUITUOHED.
Jlemoncmpayuu
N3meHeHne BHYTpeHHEN SHEPruu TeJla MPU COBEPIICHUH PabOTHI: BBUIET MPOOKH
13 OyTBUIKU O] JEHCTBHEM CHKATOTO BO3/yXa, HarpeBaHue 3gupa B JIaTYHHOU TpyOKe
MyTEM TpEeHUs (BUACOIEMOHCTPALINS).
N3menenne BHyTpeHHEW SHepruu (TeMIepaTyphl) Tella MpU Teruionepeaaye.
OmnbIT Mo a1uabaTHOMY PACHIUPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mopenu mapoBoil TypOWUHBI, JIBHUTATENIsi BHYTPEHHErO0 CrOpaHUs, PEaAKTUBHOTO
JIBUTATEJISI.
Yyenuueckuii sxcnepumenm, rabopamoptule pabomsi
N3mepenue yenbHON TETIOEMKOCTH.

Tema 3. Azpezamnuie cocmoanus eeuiecmea. Dazoevie nepexoovt

[TapooOpazoBanne u kKoHaeHcauus. Vcnapenne wu xkunenue. AOCOTIOTHAS
U OTHOCUTENbHAasi BIAXHOCTh BO31yXa. HachlllleHHBI mnap. YaelbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tepnoe Teno. Kpucrammdueckue u amopdHble Tella. AHH30TPOIMS CBOWCTB
kpuctaiuioB. JKunkue  kpuctauibl.  CoBpeMeHHble  MaTepuanbl.  [LnaBneHue
U KpUCTaJUIU3amus. Y aeiapHas TerioTa miasienus. Cyomumarusi.

YpaBHeHHE TEIUIOBOTO OanaHca.

TexHuyeckue yCTpoMCcTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KUIOPUMETP, TEXHOJOTUM TIOJIYy4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HAaHOMAaTEPHUaJIOB, U HAHOTEXHOJIOTHUH.

Ilemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenue npu moHM>KEHHOM J1aBJICHUM.

CriocoObl M3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus ¥ IJIaBICHUS KPUCTATUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepeHne OTHOCUTENBHOM BIa)KHOCTH BO3/1yXa.

Paznen 4. dnexkTpoamHaMuka
Tema 1. dnekmpocmamuxa

OnekTpuzauus Tel. DJIeKTpUuecKui 3apsan. JIBa BHIia ANEKTPUUYECKUX 3apsJIOB.
[IpoBOAHUKH, NTUAIEKTPUKUA U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsa.

B3aumoperictue 3apsigoB. 3akoH Kymona. TodedHbIN 3JIEKTpUYECKHN 3apsl.
DnekTpruueckoe nose. HanpsskeHHOCTh 3iIeKTprudeckoro nojs. [IpunHiun cyneprnosnunmn
ANEKTPUYECKUX NOJIeH. JINHNK HATPS)KEHHOCTHU 3JIEKTPUYECKOTO TTOJIS.

Pabora cun anexkrtpocrarmdeckoro mois. Ilorenmuman. Pa3HOCTh MOTEHIMANIOB.
9
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IIpOBOIHMKM M AUIIEKTPUKA B JJIEKTPOCTATHYECKOM Itose. Jludnekrpudeckas
IIPOHULIAEMOCTB.

DNeKTpoeMKOCTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
OHeprus 3apsyKEHHOT0 KOHJIEHCATOPa.

TexHuueckue yYCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE:  DIIEKTPOCKOII,
ANEKTPOMETP,  AJNEKTPOCTATUYECKas  3allldTa,  3a3€MJIEHHE  DJIEKTPONpuOOpOB,
KOHJICHCATOP, KOIMPOBAJIbHBIN anIapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUII AEUCTBUS JIEKTPOMETPA.

B3aumopenicTBrue Ha3JIEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEJL.

IIpOBOIHMKH B BJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuyecKas 3amuTa.

JIM2IIEKTPUKH B DJIEKTPOCTATUUECKOM I10JIE.

3aBUCHMOCTbh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAW IUIACTHH,
PAcCTOSHUS MEXAY HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3aps>KEHHOr0 KOHeHcaTopa.

Yyenuueckuii sxcnepumenm, rabopamopnule pabomsi
N3Mmepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. ICTOUHUKHN
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 y4acTKa UEIu.

DNEKTpUYECKOE  CONPOTHBJICHUE.  YIEIbHOE  COMPOTHBJICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MapaIENbHOE, CMEIIAHHOE COEAMHEHNE TIPOBOJHUKOB.

PaGota sanextpuueckoro Toka. 3akoH J[xxoyns—Jlenia. MonHoCTh AIEKTpUUECKOro
TOKa.

DNEeKTpOABWKYIIasi CUja U BHYTPEHHEE CONPOTUBIICHUE HUCTOYHUKA TOKA. 3aKOH
Oma aj1s1 moTHOM (3aMKHYTOM) 2yieKTpruueckoi nenu. KopoTkoe 3ambIkaHue.

DNEeKTpOHHAsI MPOBOJUMOCTh TBEPJBbIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUUecKuid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs: U MPUMECHAs! TPOBOJAMMOCTD MOJIYIIPOBOAHUKOB.
CaoiicTBa p—n-niepexoza. [lonynpoBoiHMKOBbIE NPUOOPBHIL.

DNEeKTpUUECKU TOK B PaCTBOPAaX U paciiyiaBax MEKTPOJIUTOB. DIEKTPOIUTHIECKAS
JCCOLMAIUSI. DISKTPOJIH3.

DOneKkTpuueckuid TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENbHBINA pa3psi.
Monnus. [1na3zma.

TexHuueckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKHU TOKA, 3JIEKTPOHArPEBATENIbHbIE MPUOOPHI, ITEKTPOOCBETUTEIbHbBIC
npuOOpbl, TEPMOMETpP  COMPOTUBICHMS, BAKyyMHBI JIHOJ, TEPMHUCTOPHI U

(bOTOPE3UCTOPHI, MOJTYIIPOBOIHUKOBBIN MO/, TaTbBAHUKA.
10
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Jlemoncmpayuu

N3Mmepenue cuibl TOKa U HalPsKEHUS.

3aBUCHMOCTH CONPOTUBIICHUS IWJIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, ITOIIAIH
[IOIIEPEYHOr0 CEYEHUs U MaTepuaa.

CmenmaHHOE COeTMHEHUE TIPOBOAHUKOB.

[IpsmMoe  wW3MepeHHe  DIEKTpOABMXKYHIEeH  cuibl.  KoOpoTkoe — 3aMbIKaHHE
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTb CONIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTB BO3/1yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, rabopamopnsie pabomoi

N3ydyeHne cMEaHHOoro COeIUHEHUs PE3UCTOPOB.

N3Mepenune HIEKTPOABUKYLIEH CWJIBI HWCTOYHMKA TOKAa M €ro BHYTPEHHErO
COIIPOTUBJICHUS.

HaGmronenue anexktponusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kjacce OCyIEeCTBISETCS C YUYETOM
coJiep KaTeNIbHbIX MEXIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKHU, OMOJIOTHH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
NO3HAHUS: SABJICHHUE, HAYYHBIA (PaKT, TUmore3a, puznyeckasl BEJIMUHUHA, 3aKOH, TEOpHUs,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOICIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHUMW, JTUHEWHas (yHKIMsA, mapadona,
runepoosa, ux rpaguku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCHHYC,
TAHIEHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
IPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanwdeckoe IBUKEHHE B JKUBOM mpupoze, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPTraHW3MOB (BUABI TEIUIOTNEpEIadH, TEIUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPJBIX TEJN, >KUAKOCTEH U Ta3oB,
ANEKTPUUYECKUE CBOMCTBA METAIIIOB, SJIEKTPOJIUTHYECKAS JUCCOLMALINS, IaJIbBAaHUKA.

lI'eoepagpusa: BnaxHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBMUIKEHUN C HCTIOJIH30BAHHEM MEXaHM3MOB, y4eT
TPEHUsI B TEXHUKE, MOJIIUIHUKK, HWCIOJIb30BAHUE 3aKOHA COXPAHEHMSI HUMITYJIbCa
B TEXHUKE (pakeTa, BOAOMET W JAPYTrHE), IBUTAaTellb BHYTPEHHErO CrOpaHus, mapoBas
TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUITMOHED, TEXHOJIOTHUH TIOTYyYCHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJE HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKAs
3alllUTa,  3a3€MJIGHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYWHBIA  MOPHUHTED,
AJIEKTpOHArpeBaTEIbHbIE TPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11
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Pa3nen 4. JiiekTpoAUHAMHKA
Tema 3. Macnummnoe none. INeKMpPOMAZHUMHAA UHOYKUUSA

ITocTossHHBIE MarHuThl. B3anMOIENCTBUE IIOCTOSHHBIX MAarHuTOB. MarsnurtHoe
nosne. BekTop MarHUTHOM WHAYKUUU. lIpMHIMIO CyNepno3UIMU MAarHUTHBIX IIOJIEH.
JInaum MarauTHOM MHAYKIMU. KapTuHa TMHUI MAarHUTHON MHAYKIWAH TIOJISI TOCTOSTHHBIX
MAarHMUTOB.

MarnutHOEe noJjie IPOBOJHMKA C TOKOM. KapThHa NWHWNA MHIYKIMH MAarHUTHOTO
I10JIS JUIMHHOTO IIPSAMOTO IIPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJAHUKA, KaTYILIKU
¢ TokoM. OnbIT Dpcrena. BzanmoaelcTBue NpoOBOAHUKOB C TOKOM.

Cuita AMnepa, ee MOJyJIb U HAIIPABJICHHUE.

Cuna JlopeHua, ee MOAyidb W HampaBieHUE. J[BUKEHUE 3apsSKEHHOM YacCTHIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHia.

SIBiIeHME 3IIEKTPOMAarHUTHOM MHAYKUMU. [IO0TOK BEKTOpa MarHMTHOW MHAYKLUH.
DNEeKTpOABWKYIIAsl CUjla UHAYKIMU. 3aKOH 3JIEKTpPOMAarHUTHOW nHIyKuuu dapajes.

BuxpeBoe  asiekTpuyeckoe — Mmojie.  DJEKTPOJABIKYIAs  CWiIa  WHIYKIUU
B IPOBOJIHUKE, IBUXKYIIEMCS MTOCTYIATEILHO B OJJTHOPOJHOM MArHUTHOM IIOJIE.

[TpaBuiio Jlenua.

NHIyKTUBHOCTb. SIBieHME  CaMOUWHIYKIIMH. DNEeKTPOIBUKYIIAS cuia
CaMOUHIYKITUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JICKTPOABUTATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTUIl, UHTYKIIMOHHAS
neyb.

Ilemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE AJIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUA MarHUTHOTO TOJIS.

B3anmopericteue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHHE 3EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTDh  DJIEKTPOJABUKYILIEH CHUJIbl HMHAYKIIMM OT CKOPOCTH HW3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptuie pabomoi

N3ydyeHnrne MarauTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSHHOIO MAarHUTA Ha PAMKY C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON WHIYKIUU.

12
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Paspnen S. Kosie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1COAHUS

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUYECKUE KoJleOaHus. ["apMoHnueckue
konebanus. Ilepuon, yactora, ammuryaa u ¢asza koiaedanuil. [Ipy>KUHHBIA MasTHUK.
MartemaTuyeckuii MasTHUK. YpaBHEHHE TapMOHUYECKuX Kojebanuil. IIpespaienue
SHEPrUu MPU FrapMOHUYECKUX KOJICOaHUSX.

Kone6arenbHblit KOHTYp. CBOOOAHBIC AIEKTPOMArHUTHBIE KOJI€OaHus B U€aTbHOM
K0J€e0aTeTbHOM KOHTYpe. AHAJOTUSl MEXIYy MEXaHMYECKHMMH M 3JIEKTPOMAarHUTHBIMU
koneOanusamu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUSI HHEPrUM B HUACAITBHOM
Kosie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxawIUX KoieOaHUsX. BBIHYXIEHHbIE MeXaHUYECKHe
kosneOanus. Pesonanc. BeiHyX/I€HHbIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemennblii Tok. CHHYyCOMAANBHBIA MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmartop. IlpomsBojacTBo, Tmepenaya U TOTPeOJCHUE AJICKTPUUYECKOU
SHEPruu. OKOJOTHMUECKHWE PHUCKH TPHU TMPOU3BOJCTBE IIEKTpodHepruu. Kymbrypa
UCITIOJIb30BAHUS AJICKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH.

TexHuveckue ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHUE: DJICKTPUICCKUM 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TUHUH dJIEKTpOoTepeaay.

Ilemoncmpayuu

Hccnenosanue napamMeTpoB KoJIeOaTeILHOMN CHCTEMBI (Tpy>KUHHBIH
YT MaTEMaTHYECKUA MasTHUK).

HaGmronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanre CBOMCTB BBIHYKIESHHBIX KOJICOAHUM.

HaGmonenue pe3onanca.

CB0oOOHBIC 3JIEKTPOMAarHUTHBIC KOJICOaHUSI.

OcuwuiorpaMmbl  (3aBUCUMOCTH  CWJIBI TOKAa UM HANPSDKEHUS OT BPEMEHHM)
JUTSL DJICKTPOMArHUTHBIX KOJICOaHMM.

Pezonanc mpu  mocneqoBaTEIbHOM — COEAWHEHMM  PE3UCTOpa,  KaTYIIKU
MHIYKTUBHOCTH ¥ KOHJICHCATOPA.

Mojenb TUHUM JIEKTpOINepeadHm.

Yuenuuecxuii sxcnepumenm, rabopamopnvle pabomol

HccenenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUM Ipy3a Ha HUTH OT JJTHHBI
HUTH U MacChI Ipy3a.

HccnenoBanne mepeMEeHHOTO TOKAa B IIEMH W3 MOCJIEA0BATEIBbHO COCIMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE 60IHbL

Mexannyeckue BOJHBI, ycioBuA pacnpoctpa”eHus. llepumon. CkopocThb
pacnpocTpaHeHus U JjiuHa BoJiHbL. [lonepeunsie u npoaoabHbie BoJHbL. MHTEpdepenius
U qudpakus MEXaHUYECKUX BOJIH.

3Byk. Cxopocth 3Byka. I['pomkocTh 3Byka. Brwicora Tona. TemOp 3ByKa.

9JI€KTpOMaFHI/ITHBIC BOJIHBI. Y CJIOBHSA H3JIYYCHHUA OJICKTPOMAIrHUTHBIX BOJIH.
13
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B3anmuas opueHtanus BekTopoB E, B, v B anexkrpomarautHOoM BoiaHe. (CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH: OTpPA)XXEHUE, NpPEOMIICHHE, Mojispu3anus, audpakuus,
uHTeppeperurs. CKOpocTb 3JI€KTPOMArHUTHBIX BOJIH.

[Ilxkana DJIEKTPOMAarHUTHBIX BOJH. IIpUMeHEHHME DIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paaUOCBA3U U TeneBUACHU. Pagrookanys.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPELBI.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paaNoONIPUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacCIPOCTPAHEHHUE MONIEPEYHBIX U MPOAOIBHBIX BOJH.

Koneobmomeecs Teno Kak MCTOUYHUK 3BYKA.

HaGmonenue oTpaskeHus U IPeOMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHinu u 1udpakiini MEXaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYIOW M 4acTOTOM
KoJIeOaHU .

HccnenoBanue CBOMCTB DJJIEKTPOMATHUTHBIX BOJIH: OTPaKCHHUE, IIPEIIOMIICHHE,
noJsipuzanus, Iudpaxuus, MHTepPEpeHLus.

Tema 3. Onmuxka

I'eomeTpuueckas onrtuka. [IpsMonuHeliHOE paclipOCTpaHEHUE CBETA B OAHOPOAHOM
cpene. JIyd cBera. ToueyHbI HICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHss cBera. llocTpoeHue H300paKEHUI
B IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUS CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomiieHusi. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbli  yrojl  IMOJIHOTO
BHYTPEHHET0 OTPAXKEHUS.

Hucnepcust ceeta. CiioxHbBINA cocTaB Oenoro cBera. LIBerT.

Cobuparomue ¥ paccewBaroniue JUH3bL. ToHkas yimH3a. DOKycHOE paccTosHUE
U ONTHYECKas CHJIa TOHKOW JuH3BL I[locTpoeHne wu300pakeHUH B COOMPAIONIUX
n paccenBaromux JuH3axX. @Oopmysia TOHKOM JIMH3BlL. YBEIWYEHHE, J1aBAEMOE
JIAH30U.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. MHTepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJIOICHUSI MaKCUMyMOB M MHHHMYMOB B HMHTEP(HEpPEHIIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus csera. udpaknwonnas perieTka. YcioBHe HAOIIOJEHUS TJIABHBIX
MaKCUMYMOB TpH MaJICHU MOHOXPOMATUUYECKOT0 CBETa HAa TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHuueckue yCTpoNCTBa U MPAKTUUECKOE TPUMEHEHHUE: 0UKHY, Jiyna, (oToanmnapar,
MPOCKIMOHHBIN anmnapaTt, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHUKA, TU(PPaKIIMOHHAS
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pelieTka, NoJasipou/I.
Jlemoncmpayuu
[IpsimonuHeliHOE ~ paclpoCcTpaHeHHe, OTpaXEHHE W IPEJIOMIIEHHE  CBETa.
OnTuueckue npuOopsI.
[TonnHOE BHYTpeHHEe oTpakeHue. Mojieb CBETOBOA.
HccnenoBanuie cBOMCTB N300paK€HUM B JIMH3AX.
Mopnenu MUKpOCKOIIa, TEJIECKOIA.
HaGmtonenue natepdepeHinm cBera.
HaGmonenue nudpakuuu cBera.
HaGmonenue nucnepcuu cBera.
[lony4yeHnue crekTpa ¢ MOMOIIbIO MPU3MBI.
[Tony4yeHnue criekTpa ¢ MOMOIIbIO TU(PPAKITUOHHON PEIIETKH.
HaGmonenue nonspusaium cBera.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomol
N3Mmepenue nmokasaresi NpeoMIICHUS CTEKJIA.
UccnenoBanue cBOWCTB M300paKEHUM B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3znesn 6. OCHOBBI cienMAILHON TEOPUHM OTHOCUTEJIBHOCTH

['paHuIl IPUMEHUMOCTH Kilaccudyeckol MexaHukd. [locTynarel crnenuanbHOU
TEOPUH OTHOCUTEJIBHOCTH: WHBAapUAHTHOCTb MOAYJS CKOPOCTH CBETa B BaKyyMe,
INPUHIUI OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMeIJIeHHE BpPEMEHU U COKpAllEHUE
JUIAHBL.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIbI.

CBs13bp MacChl € 3HEPIUEN U IMITYJILCOM PEJIITUBUCTCKOM YaCTHUIIbI. DHEPIUs OKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. Inemenmul K6AHM OGO ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u sHeprum (HOTOHA C €ro YaCTOTOM. DHEprus
U UMITyJbe (poToHA.

OtkpeiTie u wucciuenoBanue (orodddexra. OmbiTe A.I'. CroneroBa. 3aKOHBI
dorordbdexra. VYpaBHenue OiinmreriHa s (orodddexra. «KpacHas rpaHHIIaN
doToadexra.

JaBnenue ceeta. OnbiTe! [1.H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckwe yCTPOWCTBA © MPAKTHYECKOEC TPUMEHEHHE: (POTOIIEMEHT,
doTogaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT103¢h(PeKT Ha YyCTaHOBKE C IMHKOBOM MIACTUHOM.

UccnenoBanue 3akoHOB BHEHIHEr0 poTodddexra.

Cseroaunog.

Conuneunas Oarapes.
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Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Peszepdopna mo paccessHUIO —O-4aCTHII.
[InaneTtapnas moxens aroMa. [loctynatsl bopa. M3nyuenue u nornomenue (GOTOHOB pH
IIepexo/Ie aToMa ¢ OJTHOr0 YPOBHsI SHEPrUM Ha Apyroil. Buasl cnektpos. CriekTp ypOBHEN
JHEpPrUy aToMa BOJIOpoJa.

BonHoBeie cBoiicTBa uwactuu. Bomnbel ge bpoitns. KopnyckymnsipHO-BOJHOBOM
IyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1yYEHUE.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIA aHaIU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIH KOMITHIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue IIMHBI BOJIHBI 1a3epa.

HaGmtonenne nuHENYaThIX CIEKTPOB U3TyUCHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, rabopamoptule pabomsi
HaGmonenue nuHeyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTpoeHusi sanpa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pe3epdopna mo ompeneneHuro coctaBa paguoaKTHBHOTO
uznyuenus. CoiicTBa anb(a-, Oera-, ramMmma-u3nydeHus. BiusHue paanoakTUBHOCTH
Ha KUBbIE OPTaHU3MBI.

OtkpeiTHe TpoTOHA H HeWTpoHa. HykiionHas wMojaens sapa [elizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromsl.

Anbda-pacnan. DJIeKTpOHHBIA M MO3UTPOHHBIA OeTa-pacnaj. ['amma-uzmydeHue.
3aKOH paJuOaKTUBHOIO pacnaa.

DHeprusi CBS3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccsr sipa.

SAnepHble peakunu. /lenenue u cCUHTE3 SI€P.

Snepusbrit peaktop. TepmosnepHsiii cuaTe3. [IpoOraemMbl U MEPCIEKTUBHI SAAESPHON
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKThI SIACPHON SHEPTETUKH.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HaOTIOEHUS M PETHCTPAIIMN JIEMEHTAPHBIX YACTHII.

dyH1aMeHTaJIbHbIE B3auMoAeHcTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpAa.

TexHuyeckue yCTpOMCTBA M IMPAKTUUECKOE NPUMEHEHUWE: JI03UMETP, Kamepa
Buiibcona, sepHbIil peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu

CueTynK HOHU3UPYIOUIUX YACTHIL.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

UccnenoBanue TpekoB yacTull (1o rotoBeIM (oTorpadusim).

Pa3zen 8. DiieMeHTHI ACTPOHOMHUY U ACTPOPU3UKH
Otanbl pa3BuTusi actpoHoMmuu. [IpukinanHOoe W MHPOBO33PEHUYECKOE 3HAUCHHE
16
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aCTPOHOMMUU.

Bun 3Be3gHoro Heba. Co3Be3nus, ApKHUe 3BE3/bl, INIAHETHI, UX BUJUMOE JIBHXKEHHE.

ConneuHas cucreMa.

Connue. ConHeuHast akTUBHOCTb. McTounnk sHeprum CosHIA U 3BE3/1. 3BE3/bI, UX
OCHOBHBIE XAPAKTEPUCTUKH. [lnarpamMmma «CHEeKTPaJIbHbINA KIACC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM NOCJIEIOBATENBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTb JUISl 3BE3]1 IJIaBHOU
IIOCJEA0BATENBHOCTU. BHyTpeHHee cTpoeHne 3Be3l. COBpPEMEHHBIE NPEICTABICHUS
0 MPOUCXO0XKICHUH U 3BoroLMH COJHIIA U 3BE3]1. DTaIbl )KU3HU 3BE3I.

Muineunslii [1yTe — Hama ['anaktuka. [Tonoxenne u neukenne Connua B ['anaktuke.
Tunel ranakTuk. PaguoraiakTuku v kBa3zapbl. YepHble IbIPHI B iApax rajlakTHK.

Bcenennasi. Pacmupenue Bcenennoii. 3axkon Xa006sia. Pazberanuwe rampakTuk.
Teopus bonbuioro B3peiBa. PenukroBoe usinyyeHue.

Macumrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepemiennsie mpo6ieMbl aCTPOHOMUMU.
Yyenuueckue nabnrooenus

HaGmronennst HEBOOPYKEHHBIM TJIA30M C HCIMOJB30BAHUEM KOMITBIOTEPHBIX
NPUIOXKEHU M IS OTIPEICICHHS] TTOJIOKEHHST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOTYIIAPUS U IPKUE 3BE3/IbI.

Ha6monenus B reneckon JIynbl, uraneT, Mieunoro IlyTu.

O6o00maromee NOBTOPEeHUE

Ponb pu3uku 1 acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJOTHYECKOU, COIHMAIbHON
U 3TUYECKOM cdepax NeaTeTbHOCTH YeJOBEKa, POJib U MECTO (PU3UKM U aCTPOHOMUU
B COBPEMCHHON HAay4YHOH KapTHHE MHpa, Pojib (GU3UYECKON TEOopuHu B (POPMHUPOBAHUU
npeacTaBiIeHU O (U3MYECKONW KapTHUHE MHUpPa, MECTO (PU3MUECKOW KapTUHBI MUpa
B 001I1eM pSily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O IPUPOIE.

MexnpeaMeTHbIE CBS3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 11 Kjgacce OCyIIECTBISAETCS C YIETOM
COJIEP)KATEIIbHBIX MEXKIPEIMETHBIX CBI3EH ¢ KypcaMu MaTEMAaTHKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvie nouwamus, CBA3aHHBIE C HW3YYCHHEM METOJOB HAY4YHOIO
MTO3HAHMS: SIBJICHUE, HAyIHBIM (akT, THroTre3a, (pusnyeckas BEIMYHWHA, 3aKOH, TEOPHS,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEb, H3MEPECHHE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKHE (YHKIUU:
CHHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC, OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXKIAECTBO,
BEKTOPbl M WX MPOCKIMA HA OCH KOOPJWHAT, CJIOXKECHHE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTapHBIX (YHKIMH, TPU3HAKU MMOJ00MUS TPEYrOJIbLHUKOB, ONPEICIICHHE TUIOMA TN
IJIOCKUX (PUTYP ¥ 00BEMa TElL.

buonocus: snekTpudeckue SBICHUS B )KUBOW MPUPOJE, KoJeOaTeIbHbIC TBUKCHUS
B JKHBOHM MPHUPOJIC, ONTHYECKUE SIBJICHUS B XWUBOW MNPUPOJAE, JICHUCTBUE paaualuu
HA >KUBBIE OPTaHU3MBI.

Xumusi: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAs] CTPYKTypa TBEPABIX TE,
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MEXaHU3MbI 00Pa30BaHUsl KPUCTALNIMYECKOMN PEIIeTKH, CIIEKTPAJIbHBINA aHAIN3.
l'eoepaghusi: MarHUTHBIE TIONIOCA 3€MJIM, 3QJIEKM MAarHUTHBIX Pyad, (HOTOChEMKa
36MHOU IOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSICEHUM.

Texnonocusa:  JNUHUMA  JJIEKTpOIlepenad, TE€HEepaTop  IEPEMEHHOr0  TOKa,
3JIEKTPOABUTATEIb, UHAYKIIMOHHASA T1€4b, PAaap, PAAUONPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedoH, CBU-neuysb, NpPOEKIMOHHBIA ammapaT, BOJOKOHHAs OITHUKA, COJHEYHAas
OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne  yuebHoro  mpenmera  «®Pu3uka» Ha  YpOBHE  CpPEIHETO
obOmero oOpa3oBaHus (0a30BbII  ypOBEHB) JOMKHO OOECHEYUTh JOCTHIKEHUE
CIICIYIONINX JIMYHOCTHBIX, METANPEAMETHBIX W TPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTAThl OCBOEHHUS ydeOHOro mnpeamera «Du3nKay HTOJKHBI
oTpakaTb  TOTOBHOCTH M  CIOCOOHOCTb  OOYYalOLIUMXCS ~ PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHON BHYTpPEHHEH TMO3WMLMEN JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpHUEHTAIU, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUHN, COOTBETCTBYIOIIUX TPAIUIIUOHHBIM
[IEHHOCTSIM POCCHICKOro oOIIEecTBa, pacIIUpeHUe >KU3HEHHOTO OIbITa M OIbITa
JESTEIHPHOCTH B TIPOIIECCE pealu3alldd OCHOBHBIX HAIpaBICHUN BOCHHUTATEIbHOU
JESTEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:k1aHCKOTO0 BOCTIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXTAHCKON TIO3UIIMKM OOYYAIOIIETocs Kak aKTHBHOTO
1 OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

MIPUHATHE TPAIUIIMOHHBIX OOIICUEIIOBEUSCKUX TYMAHUCTHUICCKUX U JIEMOKPATHICCKIX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATCIIbHOCTh B HHTEpecax TIPakIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTeIIbHON OpraHU3aIum;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX
GYHKIMAMA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMU JICITEIILHOCTH;

2) 1aTpMOTHYECKOr0 BOCTIMTAHMS:
c(hopMHUPOBAHHOCTH POCCUUCKOMN IpakAaHCKON UICHTUYHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHbIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUSA:
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c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBECHUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTyallMl0 M [PUHUMATh OCO3HAHHBIE PpEUICHMUS,
OpPHUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHUCJE
B JIEATEIIBHOCTH YYEHOTO;

OCO3HAHME JMYHOI0 BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢cTEeTHYECKOr0 BOCIIMTAHHUS
ACTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYAas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero pU3n4ecKoil Hayke;

S) TPyAOBOr0 BOCIIMTAHMSA:

UHTEpEC K pa3IudHbIM cdepaM MpodhecCHOHATBHOW JCATEIHPHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3WKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOp Oymymien
npo(ecCHH U PeaT30BbIBaTh COOCTBEHHBIC )KH3HEHHBIC TUIAHBI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00J1aCcTH (hU3UKU
Ha TIPOTSKECHUU BCEH KU3HU;

6) PK0JI0rHYEeCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH IKOJIOTUUYECKON KYJIBTYPhI, OCO3HAHUE TJIOOAILHOTO XapaKTepa
AKOJIOTUYECKUX TIPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEHWCTBUN B OKPYKAIOIICH cpelie Ha OCHOBE
3HAHUS LIeJIed YCTONYMBOTO PAa3BUTHS YEJIOBEUSCTBA;

Pacmmpenne omnbiTa JESITEIBPHOCTH SKOJOTHYSCKONW HAIPaBJIEHHOCTH HAa OCHOBE
UMEIOIINXCSI 3HAHUH 10 PU3HKE;

7) HEHHOCTU HAYYHOT'0 IIO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3HYECKON HAYKH;

OCO3HAHUE IEHHOCTH HAayYHOH JEATCIHHOCTH, TOTOBHOCTH B IMPOIECCE M3YUCHHS
(GU3NKH ~ OCYIIECTBISITH ~ NPOSKTHYID W HCCIENOBATCIIbCKYIO  JICITEIHHOCTH
WHIUBUIYabHO U B TPYIIIIE.

B nmpomecce AOCTWXKEHHS JMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOrPAMMBbI
mo (¢u3MKe JUII  YPOBHSA cpeaHero oOmero oOpa3oBaHus y  OOyYaromuxcs
COBEPIIICHCTBYETCS AMOIMOHATHHBIN WHTEIJICKT, MIPEeIIoJIararoHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TMOHWMATh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIMIPABJICHUS PA3BUTHs COOCTBEHHOMN IMOIMOHATBHOM Chephl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpETYJTUPOBAHMS, BKIIOYAIONMIETO CAMOKOHTPOJIb, YMEHHUE NPHHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJICHNE, CIIOCOOHOCTh aJalITUPOBATHCS K AMOITMOHATIBHBIM
W3MEHEHUSIM U TIPOSIBIISTh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIlMK, BKJIIOYAIONIEH CTpeMJIeHHEe K JOCTIDKCHUIO IIeNn
U YCIexXy, ONTHMH3M, WHHUIIMATHBHOCTH, yYMEHHE JEHCTBOBATh, HMCXOMIS W3 CBOUX
BO3MOKHOCTEH;

OMIIaTHH, BKJ'IIO‘-IaIOIHeﬁ CIIOCOOHOCTH ITOHHMMATh OMOIIMOHAJIBHOC COCTOAHHUC
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IPYTUX, YYUTBIBATh €ro MPU OCYLIECTBICHUU OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO
U COIIEPEKUBAHMUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILICHHS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEpPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jornueckue aeicTByA:

CaMOCTOSITETILHO (hOPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONpPEACNISITh LEIM JEATeIbHOCTH, 3aJaBaTh MapamMeTpbl W KPUTEPUH UX
JIOCTHKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (DU3UUECKUX
SIBJICHUSAX;

pa3pabaThiBaTh IUIAH peIlIeHUs TPOOJIEMbI C yYeTOM aHajiu3a MMEIONTUXCS
MaTepUalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OIIEHUBATh PUCKU MOCIIEICTBUN €S TEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSAX PEaIbHOTO, BUPTYAIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHSI;

pPa3BUBATh KPEATUBHOE MBIIICHHUE TIPU PEIICHUN KU3HEHHBIX TTPOOJIEM.

Ba3oBnble ucciiegoBarejbCcKue AeCTBUSA:

BIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHAMH € METOIaMHU
bu3MIecCKol HAYKH,

BJIaJICTh HAaBBIKAMH Yy4eOHO-UCCIICJIOBATEILCKOM W TPOCKTHOW JACSITEIbHOCTH
B 00yacTy (HU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY
METOJIOB PEIIeHUs 3a/1a4 (PU3NICCKOTO CONCPKAHUS, IPUMEHEHHUIO Pa3IUIHBIX METOJIOB
MO3HAHUS;

BIAJCTh BUJAMHU JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlUU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYaIUsX,
B TOM YHCJIE TIPHU CO3/IaHUU YIEOHBIX MPOCKTOB B 00J1aCTH (HU3HKH;

BBISIBIISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpPOBATh 3a/a49y, BbIIBUTAThH
TUTOTE3Y €€ PEIICHHs], HAaXOAUTh apTyYMEHTBI JIUIS I0Ka3aTeIbCTBA CBOMX YTBEPKICHH,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

AHAM3UPOBATH TIOJYYCHHBIE B XOJE DPEIICHUS 3aJa4d PE3yJIbTaThl, KPUTHUYECKH
OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIOBUSX;

CTaBUTh © (GOPMYIHPOBATH COOCTBEHHBIE 3a7aud B  00pa30BaTEIbHOU
JESTETHPHOCTH, B TOM YHUCJIC TIPU N3YUEHUU (HU3UKY;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YyMETh TEPEHOCUTHh 3HaHUS 10 (U3NKE B  MPAKTUYECKYI0  00JIacTh

KN3HCACATCIbHOCTH,
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YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JaCTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PELICHHUS;
CTaBUTh IPOOJIEMBI U 33]1a4H, JOMYCKAIOLUIME aIbTEPHATUBHbBIC PEILICHHUS.

Pab6ora ¢ undpopmanmeii:

BIIQJICTh HAaBBIKAMU TMOJy4YeHHS UWHPopManuu (GU3UYECKOTO  COACPKAHUS
W3 KMCTOYHUKOB PA3HBIX THUIOB, CaMOCTOSITEIBLHO OCYIIECTBIATh TOUCK, aHaJuU3,
CHUCTEMATH3allMI0 W WHTEpPIpeTanuio HHOOpMAlUU pa3IUYHBIX BUIOB U (opMm
MpeACTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH HUH(POPMAIIHH;

UCIIOJIB30BaTh CPEeJCTBAa MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
B PCIICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHM3allMOHHBIX  3aja4
c coOsofeHueM TpeOOBaHUNM HSPrOHOMHUKU, TEXHUKU OE30MAaCHOCTH, THUTHUEHBI,
pecypcocOepexeHns, MPaBOBbIX M ATUYECKUX HOPM, HOpM HHGOPMAIMOHHON
0e30IacHOCTH;

CO3/71aBaTh TEKCTHI (PM3UYECKOT'O COJEPKaHUS B Pa3IMUHBIX (opmaTax ¢ y4eToM
Ha3HA4YeHUs WHQPOpMAIMK W I1IE€JIEBOM ayJUTOPUHU, BBHIOMpas ONTUMAIBHYIO (opMy
IPEJACTaBICHUS U BU3yaTU3aIUH.

KoMMyHMKaTHUBHbIE YHMBEpPCAJbHbIe YueOHbIe JAeHCTBUS

Oo0menmue:
OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaX (DU3UKHU U BO BHE-YPOUHOH JEATEIbHOCTH,
pacIio3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYaIlud U CMATYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHS C UCTIONb30BaHUEM SI3BIKOBBIX

CPEJICTB.

CoBMmecTHas 1eATEILHOCTD:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON PaOOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUMN C YUETOM OOIIIMX HHTEPECOB,
Y BO3MOKHOCTEM Ka)J0T0 YJI€HA KOJUIEKTUBA;

MIPUHUMATH LETTU COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPIHUHUPOBATH
JNEUCTBUA T10 €€ TOCTHKEHUIO: COCTABIIATH IJIaH JEUCTBUN, PACIIPEIEIISITh POJIU C YUETOM
MHEHUU y9aCTHUKOB, OOCYKJIaTh PE3YJIHTaThl COBMECTHOM PaOOTHI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOrO YYAaCTHHKA KOMAaHJIbl B OOIIUI
pe3yAbTaT MO pa3padOTaAHHBIM KPUTEPUSIM;

npejyiaratb HOBBIE€ TPOEKTHI, OILIEHWBATh MAEU C TMO3UIMU HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE MOBEJCHUE B PA3IUYHBIX CUTyaLUsIX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh UHUIIUATUBHBIM.

PeryisiTuBHbIe YHHBepCaJbHbIe Y4eOHbIe NelCTBUSA
CaMoopraHmanml:
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CaMOCTOSITEIBbHO OCYIECTBISATh MO3HABATEIbHYIO IEATEIbHOCTh B 00J1aCTH PU3UKHU
M aCTPOHOMMHM, BBISABIATH NPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE
3aJa4y;

CaMOCTOSTEIBHO COCTaBIIATH IUIAH PELICHUs PAaCUCTHBIX U KAaYECTBEHHBIX 3a/ady,
IUIaH  BBIMOJTHEHUS TPAKTUYECKOM paboThl € y4eTOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

pacIMpATh PAMKU y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHIH;

JIeN1aTh OCO3HAHHBIN BHIOOP, apTYMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEeLICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAMIMH B 00JIaCTH (PU3UKH,
NOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHBIA U KYJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHBBI B JCSITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HABBIKAMM MO3HABATENIbHON pedIeKCMM KaK OCO3HAHMSI COBEPIIAEMbBIX
JEUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUI;

UCMOJIb30BaTh NpUEMbl pediaeKkcuu Uil OLUEHKU CUTyallud, BbIOOpa BEPHOTO
peleHus;

OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX [IPU aHAJIU3E PE3yJIbTATOB AEATEIbHOCTH.

IlpunsiTHe ceds U APyrux:
NPUHUMATH ce0s1, TOHUMAsi CBOU HEJJOCTATKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI 1 QpTYMEHTHI IPYTUX MIPU aHAIHU3E PE3YIbTATOB IS TEIIbHOCTH;
NpU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OMIUOKY.

INPEAMETHBIE PE3YJIBTATBI

B mpouecce m3ydenuss kypca kypca ¢usuku 06a3zoBoro ypoBHs B 10 kiacce
00y4JaroIIHIACs HAYUUTCS:

JEMOHCTPUPOBATh Ha TMpPHUMEPAX poiab U MecTo (Pu3uKu B (POpMUPOBAHHUH
COBPEMEHHOM HAyYHOW KapTUHBI MHpPA, B Pa3BUTUHA COBPEMECHHOM TEXHUKHU
Y TEXHOJIOTUH, B PAKTHYECKON IEATETBHOCTH JIFOJIEH;

VYUTHIBATH  TPAHUIBI TPUMEHECHHS  U3YYCHHBIX  (DHU3UYECKUX  MOJETCH:
MaTepualibHas TOYKa, WMHEpIHAIbHAs CHCTEMa OTcueTa, abCOJIOTHO TBEPIOE TEIo,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHUS Ta30B, XUJIKOCTEM WM TBEPIBIX TEJ, TOYEYHBIN
AIEKTPUUCCKUH 3apsij MpU pelieHn: PU3NIECKUX 3a71a4;

pacrio3HaBaTh (Qu3nueckue sIBJICHUs (MPOLECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJSIPHO-KMHETUYECKOM TEOpUM CTPOECHUS  BEIIECTBA
M 3JICKTPOJAUHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJWHENHOE JIBUKECHHE,
CBOOOJIHOE TMAaJICHUE TeJ, JBHXKEHUE IO OKPYKHOCTH, WHEpLHUS, B3aUMOJICUCTBUE
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ten, aud@ys3us, OpOyHOBCKOE MABMKEHHE, CTPOCHHE >KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe oObeMa Teln MNpH HarpeBaHUU (OXJIAKICHHH), TEIJIOBOE paBHOBECHE,

WCIapeHne, KOHJeH Callusl, TJIaBJIeHre, KPUCTaUIN3allusl, KUTICHUE, BIaXKHOCTh BO3/yXa,
MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYJE, CBA3b MEXKIY
napaMeTpaMH COCTOSIHHS Ta3a B HM30Mpolieccax, JICKTPU3alus Tel, B3aUMOJCHCTBUE
3apsJIoB;

OMHUCHIBATh MEXaHMYECKOE JBUIKCHHE, UCIHONb3Ys (u3nueckue BeITUUUHBI:
KOOpAWHATa, MyTh, MEPEMEIIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMITYJIbC
Tena, KUHETHYECKas »JHEpPrus, IOTEHIMAJIbHAS OJHEPrusi, MeXaHudeckas padoTa,
MEeXaHU4YecKasi MOITHOCTh; MPU ONMUCAHUU MPABWIHLHO TPAKTOBATH (PU3UUYECKHUI CMBICT
UCIIOJIB3YEMBIX BEJMYHMH, HMX OOO3HA4YeHUS U CJAUHUIBI, HaXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO BEJIMUMHY C JIPYTUMU BEIMUUMHAMU;

OMUCHIBATh M3yUYCHHBIC TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIOIb3YS
dbu3uYecKue BEIIMUMHBI: JABJICHUE Ta3a, TEeMIIepaTypa, CPEIHsS KUHETHUECKasl dHEPIHs
Xa0THYECKOTO JBIDKCHHMS MOJICKYJI, CpEeIHEKBaJpaTH4YHasi CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI DHEPrus, padora rasza, K0P HUIIMEHT IOJIE3HOTO
JEUCTBHS TEIJIOBOTO JIBUTATENIsl, MPHU OMKMCAHWUW TMPABWIHHO TPAKTOBATH (PU3HMUCCKUM
CMBICJI HCTIOJB3YEeMbIX BEJIUYMH, MX OOO03HAYECHHUS U CIWHHIILI, HAXOJHUTh (POPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEIUYMHAM;

OMUCHIBATh HM3YUYEHHBIE AJIIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHE
SBJICHUST (TMPOIECCHl), HMCTIOJB3Ys (U3UYCCKUE BEIUYMHBI: JJIICKTPUUCCKHN 3apsi,
ANEKTPUUYECKOE TMOJIe, HANPSIXKEHHOCTh IOJS, MOTEHUHWAaJ, Pa3HOCTh IOTEHIIMAJIOB;
[P OMMCAHUU MIPABUIILHO TPAKTOBATh (PU3MUECKHUM CMBICT UCIIOJIb3YEMbIX BEJTUYHMH, UX
0003HaUYEHUSI M EIUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIONINE JTAHHYIO (PU3MUYECKYIO
BEJIMYMHY C APYTUMU BEJINUYNHAMU;

aHATM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBJICHUS, HCTIONB3Ys (DU3NUECKUE 3aKOHBI
Y TPUHIUIIBL: 3aKOH BcemupHoro Ttsarotenus, I, II u III 3akonsl HeroroHa, 3akoH
COXpDAaHEHHS] MEXAHUYECKOW DSHEpPruu, 3aKOH COXPaHEHUs HWMIYJbCa, IPUHIIHUI
CyNEepHO3uLMA CHUJI, MPUHIMUI PABHONPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYISIPHO-KMHETHUECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHeW KWHETHYECKON OHEPruu TEIJIOBOTO [BIDKEHUS MOJIEKYT C aOCONIOTHOM
TEMIIEPATypOil, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS SJIEKTPHUYECKOTO
3apsna, 3akoH KyioHa, mpu 3TOM pa3iuydarh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €rO
MaTeMaTH4eCKOE BhIPaXKEHUE U YCIOBUS (IpaHUIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIUIBI JACHCTBUS MAIlWH, TPHOOPOB M TEXHUYECKUX
YCTPOKWCTB; pa3nuyaTh YyCIOBUS KX OE30MacHOTO WCIOJIb30BaHUS B TMOBCEIHEBHOUN
KU3HU;

BBITIONTHSATH DKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SBICHUN U MPOIECCOB
C HCMOJB30BAaHUEM TNPSIMBIX, U KOCBEHHBIX H3MEPEHUM, mnpu 3ToM (HOPMYIUPOBATH
npobnemMy/3agauyy W TUNOTE3y Y4eOHOTO DSKCIEpPUMEHTa, COOUpaTh YCTAHOBKY
13 IPEIJI0KEHHOTO 000pYA0BaHUs, IPOBOAUTE ONBIT U () OPMYJIUPOBATH BHIBOJIBL;

OCYLIECTBIIATH NMPAMbIE U KOCBEHHbIC U3MEPEHUSI (GU3NUECKUX BEIUYMH, IPU 3TOM

BLI6I/IpaTB ONITUMAJBHBIA CIOCO0 N3MCPCHHA W HCIIOJb30BAaThb H3BCCTHBIC MCTOIbI
23



denepanpHas padouas nporpamma | dusuka. 10—11 kmaccs (6a30Bbli ypOBEHB)
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NUESCKIMHU BEIMYUHAMU C MCIOJIb30BAHUEM
MPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIHTATHI
MOJIYYCHHOW 3aBHCHMOCTH (PU3MYECKHUX BEJMYMH B BHJIEC TaOMUIl M TpaduKOB, JAeIaTh
BBIBOJIBI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

coOJTI01aTh TIPpaBMIIa OE30IIaCHOTO TPY/Ia TIPH MPOBEACHUH MCCIICIOBAHUN B PaMKax
y4eOHOTO 3KCIEPUMEHTa, y4eOHO-HCCICIOBATCIIBCKOM W TPOEKTHOW JESITCIIBHOCTH
C UCTIOJIb30BAaHHEM M3MEPHUTEIIBHBIX YCTPOUCTB | JJAOOPATOPHOTO 000PYIOBAHUS;

pelaTh pacyeTHBIC 3aJla4d C SIBHO 3aJaHHOW (PU3WYCCKON MOJIEIBIO, UCIOJIB3YsI
¢u3nueckre 3aKOHbI W TPUHITUIIBI, HA OCHOBE aHaliM3a YCJIOBHS 3aJladyd BBIOMPATH
(GU3HYECKYI0 MOJIEIb, BBIACIATh (DU3UUYECKUE BEIMUYMHBI U (OPMYIIBI, HEOOXOIUMbBIC
JUTSI €€ pelIeHUs, TPOBOUTh PACUCThI M OICHUBATh PEaJTbHOCTh MOJYYCHHOTO 3HAYCHUS
(bu3HUeCKOl BETUINHBL;

peliath KayeCTBCHHBIC 3aJa4M: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPCUYHBYIO
IIETIOYKY PACCYKJICHHH C HCIOJb30BAHMEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 GU3HYCCKHX SBIICHU;

UCIIOJIb30BaTh NPH PEIICHUU YYeOHBIX 3a7a4 COBPEMCHHBIC WH(OPMAaIMOHHBIC
TEXHOJOTUU IS TIOMCKA, CTPYKTYPHPOBaHHS, WHTEPIPETAMA W TPEIACTABICHUS
y4eOHOM U HAyYHO-TTONYJIAPHOHM HH(OpMAIUH, TOTYYEHHOMN U3 Pa3IMYHBIX UCTOUHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJTyd4aeMyt0 HH(POPMAIIUIO;

OPUBOJUTh TPHUMEPHl BKIAJa POCCHUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B pa3BUTHE HayKH, OOBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHWE 3HaHUS 1O (U3MKE B TOBCEJHEBHON KHU3HU
s obecniedeHuss 0€30MacHOCTH TP oOpalieHud ¢ mpudopaMud U TEXHUYECKHUMU
YCTPOMCTBAMHU, HJii COXPAHEHHsI 30POBbS M COOJIOJIEHHUS HOPM 3KOJIOTHYECKOTO
MIOBE/ICHUSI B OKPYXKAIOIIEH Cpelie;

paboTaTh B TPYMIIE C BBHIMIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, INIAHUPOBATH
paboTy TpyMNIbl, paldOHATBHO pACHpPENeNsaTh OO0sS3aHHOCTH U  TUIAHHPOBATH
JeSITENHHOCTh B HECTAHIAPTHBIX CUTYAIUsX, OIICHUBATh BKJIAJT KAKJIOTO M3 YYaCTHUKOB
TPYNIIBI B pEIIEHUE PaccMaTprUBaeMOn MPOOIEMBI.

B nporecce m3ydenns kypca ¢pusuku 6azoBoro ypoBHs B 11 ki1acce oOydaroniuiics
Hay4YUTCS:

JEMOHCTPUPOBATh Ha TIpUMEpax polb M MeCTo (Gu3nku B (HOpMHUpPOBAHUM
COBPEMEHHOM HAyYHOW KapTUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTHM, B MPAKTUYECKON MEATECIBHOCTH JIKOJICH, IEIOCTHOCTh W E€IMHCTBO
bu3nYecKoi KapTHUHBI MUPA;

YYUTBIBATh TPAaHUIIBI TPUMEHEHUS H3YYEHHBIX (DU3WUYECKHUX MOJICNICH: TOYCUHBIN
BJICKTPUYECKUH 3apsijl, JIyd CBETA, TOUCYHBIM UCTOYHHMK CBETA, SAJIEpPHAsl MOJE]Ib aTOMa,

HYKJIOHHAsI MOJI€JIb aTOMHOTO SIApa MPU pelieHnr (PU3NYECKUX 3a/1a4;
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pacrio3HaBaTh (Qu3MUecKue sBICHUS (MPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMUKH W KBAaHTOBOM (U3UKU: IJIEKTpUUECKass MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE, MArHUTHOE JIEUCTBUS TOKa, B3aUMOJCHCTBHE
MAarHuTOB, AJIEKTPOMArHUTHAs WHAYKIUSA, JTEUCTBHE MArHUTHOTO TOJISI Ha MPOBOJHUK
C TOKOM U JBWKYIIUWCS 3apsij, OJIEKTPOMarHWTHbIE KOJeOaHUs U  BOJIHBI,
MPSIMOJIMHEWHOE PaclpoCTpaHEHUE CBETA, OTpakeHUe, MpeoMIICHHE, HHTepPEepeHIIs,
nudpakius W ToJSpU3alvsg CBeTa, IUCTepcHs cBeTa, (OTOdEKTpUuuecKuid 3 dext
(boToapdexT), cBeTOBOE MaBICHUE, BO3ZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroma
BOJOpPO/a, ECTECTBEHHAS U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYCHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIC,
ONTHUYECKUE, DIEKTPUUECKYIO MPOBOAUMOCTh PA3IMUHBIX CpPell) U DJIEKTPOMArHUTHBIE
SIBJICHUS (ITPOIIECCHI), UCTIOJIB3Ysl (PUBMYECKUE BEIMYMHBI: DJICKTPUUCCKUM 3apsjl, CUiia
TOKa, OJJIGKTPUYECKOE HAaMNpsSKEHUE, DJIEKTPUUYECKOE COMPOTUBIEHUE, PAa3HOCTb
MOTEHITUAIOB, JIEKTPOBIIKYIIAs cujia, paboTa ToKa, MHAYKIMS MarHUTHOTO TIOJIs, CHJIa
Awmmepa, cuna JlopeHna, WHIYKTUBHOCTh KATYIIKHA, DJHEPTUS DJICKTPUUYECKOTO
¥ MarHUTHOTO TIOJICH, TIEPHOJT M YacTOTa KoJIeOaHU B KOJIeOATEIIHbHOM KOHTYPE, 3apsi U
cuja TOKa B TPOIECCe TapMOHUYECKHX DJIECKTPOMArHUTHBIX KoyieOaHWi, (POKycHOE
pacCTOSIHUE W ONTHWYEeCKas Cuila JIMH3bI, TpPH OMHUCAHUM TPABUIBHO TPAKTOBATh
(u3MYECKHI CMBICI UCTIONB3YEMBIX BEIHYHH, UX 0003HAUYCHUS U €AMHUIIBI, YKa3bIBATh
(dbopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMU BEIMUYUHAMY,

OINKCHIBATh W3yYEHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCTIOIB3Ys (HU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, DHEPTHUS
U UMITYJIbC (POTOHA, MEPUO/ MOTypaciaaa, SHEPTUs CBA3U aTOMHBIX SIJIEP, IPU OMTUCAHUU
NPAaBWJIBHO TPAKTOBATh (PM3MUECKUI CMBICI UCIOJIb3yEMbIX BEJIIMYWH, UX 0003HAUCHHUS
U €IMHUIIbI, YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOLIME JaHHYIO (DU3UYECKYIO BEIHMUYUHY
C IPYTMMHU BEIMYMHAMU, BEIYUCISTh 3HAUCHUE (PU3NUECKON BETMUYHUHBI;

aHATM3UPOBATH (PU3UYECKUE TTPOLIECCHI U SIBJICHUS, HCTIONB3Ys (PU3NUECKUE 3aKOHBI
U NPUHLIUIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U NapaJlIEIbHOTO COCIHMHEHUS
MMPOBOJHUKOB, 3aKOH Jlxoynsa—JIeHna, 3aKOH 3JIEKTPOMATHUTHOW HMHAYKLIHWH, 3aKOH
MPSIMOJIMHEWHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHUS CBETa, 3aKOHBI
MPEJIOMJICHUST CBETa, ypaBHeHHE ODiHIITEHHa 1M1 GoTtodddexTa, 3aKOH COXpaHCHHUS
SHEPI'uM, 3aKOH COXPAHEHHS] MMITYJIbCA, 3aKOH COXPAaHEHUs 3JIEKTPUUYECKOro 3apsja,
3aKOH COXPaHEHHUs MacCOBOT0 YUCJa, MOCTyIaThl bopa, 3aKkoH paguoakTUBHOTO pacnaja,
Ipy 3TOM pa3IuvaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
BbIpaK€HUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpENENATh HANpaBJICHHE BEKTOpPA WHIYKIMM MArHUTHOTO TMOJS MPOBOJHHUKA
C TOKOM, cuJIbl Amnepa u cuibl JlopeHiia;

CTPOUTHh W OINKCHIBATh H300pAKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJioM, TOHKOM
JIMH30M;

BBITIOJIHATH KCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (DU3NYECKUX SABJICHUN U MPOIECCOB
C UCIIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX H3MEpPEHUIl: MpU 3TOM (HOPMYIUPOBAThH
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npoOsieMy/3ajjady ¥ TUMNOTE3y Y4eOHOro OJKCIEPUMEHTa, COOMpaTh YCTaHOBKY
13 MPESI0KEHHOTO 000pYA0BaHUs, MPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSAMbIE U KOCBEHHbIC U3MEPEHUSI (U3UUECKUX BEIUYHH, PU ITOM
BBIOMpAaTh ONTUMAJIBHBIM CIIOCOO W3MEPEHUS M HCIOJIb30BaTh H3BECTHBIE METOBI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

HCCIIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMbBIX
W3MEpPEHUN: TPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pE3yJIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIUYUH B BUE TaOIUIl U rpaduKoOB, JIeaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0BAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TPY/la PU MPOBEACHUN UCCIEIOBAHUM B paMKax
y4eOHOTr'0 SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATEIbCKON M TMPOEKTHOM JeATEeIbHOCTH
C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JTA0OPATOPHOTO 000PYI0BAHNS,

pemaTh pacdyeTHbIC 3aJa4u C SIBHO 3aJaHHON (DU3WYECKOM MOJIENbI0, MCIOJIb3Ys
dbu3udecKkue 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCIIOBHS 3aJa4d BbIOMPATH
(bU3UYIECKYI0 MOJIEITh, BEIICISITE (PU3MYECKHIE BEIMUUHBI U (hOPMYJIbI, HEOOXOAUMBIC JIJIsI
€e peIlIeHMs], MPOBOJAUTh PACUEThl U OIICHWBATH PEAJTLHOCTH MOJYYEHHOTO 3HAUYCHUS
(bu3UYeCKON BEJIMUMHBI;

pemaTh KadeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTHYECKU HEMPOTHBOPECUUBYIO
IENOYKY PACCYXXIIEHUW C HCIMOIb30BAHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U GU3HUECKUX SIBIICHUN;

UCIIOJIb30BaTh NPHU PEIIEHWH Y4eOHBIX 3a7a4 COBPEMEHHbIE WH(OpPMaIMOHHbBIE
TEXHOJOTUU JJIA TIOMCKA, CTPYKTYPHUPOBAaHHUSA, HWHTEPIpPETAMd U TMPEJCTaBICHUS
y4eOHOM 1 HayYHO-TTONYJIIPHOM HH(OPMAIUH, TOTYYEHHON U3 pa3IMYHbIX UCTOUYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJTydyaeMy0 HHPOPMaIIHIO;

OOBSCHATHh MPUHIIMIIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuvaTh YCIOBHS MX 0€30MacHOTO UCTIOJIb30BAHUS B TOBCEIHEBHOM JKU3HMU;

NPUBOJIUTh TPHUMEPHl BKIAJa POCCHUHCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B O0BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO0 (U3UKE B TOBCEIHEBHOW JKU3HH
st obecriedeHus: Oe30MacHOCTH TMpH OOpalieHuu ¢ MNpUOOpaMyu W TEXHUYECKHUMU
YCTPONCTBaMHM, JII COXpPAHEHHUS 3I0POBbS M COONIONCHHS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaThk B TPYNIE C BHITOJHCHUEM PA3JTMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh
paboTy Tpymmbl, pAIMOHATBLHO PpACTIPEACNHiITh OO0S3aHHOCTH W IUTAHUPOBATH
NEATEeNIbHOCTh B HECTAHAAPTHBIX CUTYalIUSIX, OLICHUBATH BKJIAJl KAXKJOTO U3 YYaCTHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI.
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10 KJIACC

No
/11

HaumenoBanue
pa3aesioB U TEM
y4eOHOr 0 IpeMeTa

IIporpaMMHoOe conepkaHue

OCHOBHBIE BUJIBI IEATEIIHHOCTH
oOy4Jaronuxcs

Pa3nen 1. ®u3nka u MeTOAbl HAYYHOI 0 IO3H

AaHuA

1.1 | ®uzuka 1 METOIBI 2 duznka — HayKa 0 IpUpoIE. M3y4yeHune HaydHBIX (IMITUPHICCKUX

HAYYHOTO ITO3HAHHMSI Hay4Hble MeTOJIbI TO3HAHUS U TEOPETUYECKHX ) METOI0B TTO3HAHUS
OKPY’KaIOIIEro Mupa. OKPY>KaOIIEro MUpa.
Ponb skciepuMeHTa u Teopuun OOcyxaeHUEe TPaHUI] TPUMEHUMOCTH
B ITPOIIECCE TTO3HAHMS PUPOJIBI. (bU3UIECKUX 3aKOHOB U TEOPHH.
DKCIIEpUMEHT B (hU3HUKE. Pabota B rpyrime mo noaroToBke
MonaenupoBaHue GU3NIECKUX KOPOTKUX COOOIIECHUI O POJIK U MECTE
SIBJICHUH U TiporieccoB. HayuHbie (GU3UKH B HAYKE U B MPAKTUYECKOU
runoTte3pl. Pu3nuecKkue 3aKOHBI NEeSATEILHOCTH JIIOJICH.
U Teopuu. ['paHuIlbl NpUMEHUMOCTH | JIeMOHCTpaIis aHaJIOTOBBIX
buzndyeckux 3aKkoHOB. [IpuHIHM 1 U POBBIX U3MEPUTEITBHBIX
COOTBETCTBHUSI. pruOOPOB, KOMITBIOTEPHBIX TATYUKOB.
Ponb u MmecTo ¢pusuku OcBoeHNE OCHOBHBIX PUEMOB PaOOThHI
B )OpMHPOBAHUHU COBPEMECHHOM ¢ mudpoBoit 1aboparopuei 1Mo Gu3nKe
Hay4YHOM KapTUHBI MHPA,
B MMPAKTUYECKOM JICTEIHHOCTH JIFO/ICH

Hroro no pazneny 2

" Tlpu paspaGoTke paboueil mporpaMMbl B TEMATHUECKOM ITAHMPOBAHHH JOKHBI OBITh Y4TEHBI BO3MOMKHOCTH HCIIOJB30BAHHS JIEKTPOHHBIX (IM(POBHIX)

06paSOBaTeJ’ILHLIX PECYpPCOB, ABJIANOIINXCA y‘le6HO-MeT0):[I/I‘{CCKI/IMI/I MatepualiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIBCTBY 00 06paBOBaHI/II/I.
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Pa3gea 2. Mexanuka

2.1

Kunematuka

MexaHU4eCKOe IBUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBmxenus. CucreMma oTrcuera.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
Y YCKOPEHHE MaTepHUalbHON TOUKH,
WX TIPOCKIIMU HA OCH CUCTEMBI
koopauHat. CinoxeHue
MEPEMEIIECHUN U CII0KEHHUE
CKOPOCTEM.

PaBHOMEPHOE M pABHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKEHHE.
['paduxu 3aBUCUMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y [IEpEMEILICHUS MaTePUATbHOM
TOYKH OT BPEMEHH.

CBoOoaHoe najienre. Y ckopeHue
CBOOOTHOTO TA/ICHHSI.
KpuBonuHeHOE ABUKEHUE.
JIBr>keHrE MaTepUaIbHON TOUKHU
10 OKPY>KHOCTH C MMOCTOSTHHOM

10 MOYJIIO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JINHEWHASI CKOPOCTb.
[lepuoa u yactota oOparieHusl.

LleHTpOCTPEMHUTEIHFHOE YCKOPEHHUE.

TexHnueckne ycTporncTBa

[IpoBeneHue 3KCIEpUMEHTA: U3YUEHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LETBIO
ONpeAEIEHNsS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSMHU, IPONUAECHHBIMU TEJIOM

3a MOCJIEI0BATEIbHBIC PABHBIC
MIPOMEKYTKH BPEMEHU

MIpY PaBHOYCKOPEHHOM JIBU>KEHUHU

C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
M3y4YE€HUE JIBUXKEHUS IIapUKa B BA3KOU
KUJKOCTH; U3YUEHUE IBUKCHUS TeNa,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHEeHNE OCHOBHBIX TPUHITUIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: COUAOMETD, LICTTHbIE

Y pEMEHHbIE NIepeaadyu JBUKECHHUS;

¥ YCIIOBHM MX 0€30MacHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
JKA3HU.

Pemenue pacyeTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOICIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX (POPMYIT
KHHEMaTHUKH.

[TocTpoenue n ananms rpaduKkoB
3aBUCUMOCTEN KMHEMATUUYECKUX
BEJIMYUH OT BPEMEHHU

JUJISL PABHOMEPHOTO
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U IPAKTUYECKOE MPUMEHEHHUE:
CIUAOMETP, ABUKEHUE CHAPSIIOB,
LENHbIE U pEMEHHBIE Mepeaadun

¥ PaBHOYCKOPEHHOTO MPSMOJTHHEHHOTO
JIBHKCHHUSL.

PacriozHaBanue (hpU3NIECKUX SABJICHUH
B y4eOHBIX ONBITAX M OKpPYXKaromeh
YKU3HH: pABHOMEPHOE

U PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE
JBU)KCHHE, CBOOOTIHOE Ta/IeHUE TeTl,
JIBIKEHUE TI0 OKPYKHOCTH.

Onucanue MeXaHUYECKOTO JBHIKCHUS
C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYMH: KOOpAUHATA, MYTh,
niepeMenieHre, CKOPOCTh, YCKOPEHHE.
PaGora B rpymnmax npu riiaHupOBaHUH,
NIPOBEACHUH U UHTEPIIPETAUN
pe3yabTaTOB ONBITOB M AHATTN3E
JIOTIOJTHUTEIIHHBIX HCTOYHUKOB
nH(OpMaIHH 11O TEME

2.2

JlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lanmunes. Ilepsoiid 3akoH HeroToHa.
NuepunanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIepno3uluu Cuil. Bropoii 3aKkoH

HproToHna a1t MaTepuagsbHOM TOUKH.

Tpernit 3akoH HeroToHa

JUISl MATEPUAIIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSTOTEHHUS.
Cuna Tsxectu. [lepBas
KOCMUYECKasA CKOPOCTb.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX
Tell.

N3y4yenune 3aBUCUMOCTH CHIIBI
YIPYTOCTH OT AeopmaIuu; CpaBHEHUE
CWJI TPEHUS TIOKOSI, KAUCHUS

U CKOJIBKEHUSI.

OOBsicHEHHE HEBECOMOCTH.
[IpoBeneHue 3KCrepuMeEHTa:
WCCJIeIOBAHNE 3aBUCUMOCTH CHJT
YIPYTOCTH, BOZHUKAIOITUX

B IIPY>KUHE U PE3MHOBOM 00pas3Iie,
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Cwuia ynipyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (1mokosl,
CKOJIbXKEHUSI, KAUeHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUA U CUJIa
Tpenus nokos. Koadpduuuent
TpeHus. Cuia COnpoTUBIICHUS
MIpU JBU>KEHUHU TeJa B KUIAKOCTU
WJIM Ta3e.

[TocTtynaTenpHOE U BpallaTeNbHOE
JBUKEHUE aOCOTIOTHO TBEPIOTO
Tena.

MOMEHT CHJTbI OTHOCUTEIBHO OCH
BpaieHus. [linedo cuiel. YcemoBus
PaBHOBECHS TBEPJIOTO TEA.
TexHu4yecKne ycTponcTBa

U [IPAKTHYECKOE IPUMEHEHUE:
MOJIIUITHUKH, IBUKECHUE
VCKYCCTBEHHBIX CITYTHHKOB

oT ux nedopmaiuu; u3ydcHue
JBYDKEHUS OpycKa 10 HAaKIIOHHOM
TJIOCKOCTH KCCIICIOBAaHUE YCIIOBUMA
paBHOBECHS TBEPJIOTO TeJIa, UMEIOIIETO
OCh BpaIleHUS.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOT'O ¥ PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JABUKCHUS,
CBOOOHOI0 IAJICHMS TEJI, ABHKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKOHA BCEMUPHOTO TATOTCHUSL.
OOBsICHEHHE OCHOBHBIX ITPUHIIUITOB
JIEUCTBUS MOAIIUITHUKOB M UX
MPaAKTUYECKOTO MPUMECHEHUS.
OOBsiCHEHHE JBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Perrenne pacyeTHBIX 3a/1a4 C SBHO
3aTAaHHOM (PU3MYECKON MOCIIBIO

C HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJT TUHAMHKH.

PacrioznaBanme ¢puznueckux sBICHUN
B YUCOHBIX OTBITAX U OKPYKAIOIICH
JKU3HU: HHEPIIHS, B3aUMOJICHCTBHUE TEII.
AHanu3 pU3nUeCcKuX MpoueccoB

U SBJICHHMH C UCIOJIb30BAHUEM 3aKOHOB
Y TIPUHITATIOB: 3aKOH BCEMHUPHOT'O
tsarotenus, I, I u I 3akonsl HeroTOHA,
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MNPUHOUAII CYIICPIIO3UIUN CUJI, ITIPUHIIUIT
PaBHOIIPABHOCTHN MHCPLUAIIBHBIX
CHCTEM OTCUCTA

2.3

3aKOHBI COXpaHEHUS
B MEXaHUKE

NMnynec MaTepuanbHOU TOYKU
(Tena), cuCTeMBbI MaTEpUATTLHBIX

TOYCK. HMHYJ'IBC CHJIBI U U3BMCHCHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOEC JABHKCHUC.

Pa6ota cuiabl. MOIIHOCTE CHIIBI.
Kunernueckas sneprus
MarepuanbHOM Touku. Teopema
00 M3MEHEHUU KUHETUYECKOM
SHEPIUHu.

[TorennmanbHast HEPTUsL.
[TorenmuanbHasi SHEPTUS YIIPYTO
ne(opMUpPOBAHHOMN MPYKUHBI.
[TorenmuanbHas HEPTUs TeJa
BOJIM3H MOBEPXHOCTH 3EMJIH.
[ToreHManbHBIC U
HETOTEHIMAJIbHBIE CUJIbI. CBS3b
pabOTHI HETIOTEHIIMAIBHBIX CHJI
C UIBMEHCHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJ. 3aKOH
COXpPAaHEHHS] MEXaHUYECKOU
DHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBCHHUSI.

[TpoBeneHne SKCIIEPUMEHTA: U3YUCHUE
a0COJIFOTHO HEYIIPYTOro yaapa

C TIOMOIIBIO ABYX OJTMHAKOBBIX
HUTSHBIX MasITHUKOB; HCCIICIOBAaHUE
CBSI3M pa0OTHI CHJIBI C U3MCHECHUEM
MEXaHHYECKOW SHEPTHUH Teja

Ha MMPUMEPE PACTSHKCHHS PE3UHOBOTO
KTyTa.

Ornenka abCOIIOTHBIX U OTHOCUTENbHBIX
MOTPENIHOCTEN U3MEPEHU (PU3NIECKUX
BEJIUYMH.

Pemenue pacueTHBIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3MYECKON MOCIIBIO

C UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 GOpMyIT TMHAMUKHU U 3aKOHOB
COXPaHEHUSI.

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYEHHBIE B pa3eie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
1 GU3UYECKHE SBICHUS.

Onucanne MEXaHUYECKOTO JIBIKEHUS

C MCTIONb30BaHUEM (PU3HUECKHUX
BEJIMYHH: UMITYJIbC TEJIa, KHHETHIeCKast
DHEPTHs, TOTSHIINATbHAS SHEPTHS,
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TexHuueckue ycTponcraa

Y IPAKTUYECKOE NPUMEHEHHUE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MexaHuueckas paboTa, MeXaHuueckas
MOIITHOCTb.

AHanu3 Gpu3NUECKUX IPOLECCOB

U SIBJICHUM C HCIIOJb30BAaHUEM 3aKOHA
COXpaHEHMs] MEXaHUYECKON IHEPTUH,
3aKOHA COXpPAaHEHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U IPAKTUUECKOTO
MIPUMEHEHHS TEXHUUECKUX YCTPOUCTB,
TaKUX KakK: BOJOMET, KOTIED,
MPY>KUHHBIA MMUCTOJIET.

OOBsICHEHHE JBIKCHHS PAKET C ONOPOi
Ha M3y4YeHHbIC (PU3NUECKUEe BETUUNHBI
1 3aKOHBI MEXaHUKH.

Hcnonb3oBaHue nMpu NOATOTOBKE
COOOIIEHUI O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
HH()OPMAIIMOHHBIX TEXHOJIOT U

JUJIsI TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETAIMU U TIPEACTABIICHUS
nHpopManyu, KpUTHISCKUI aHAITN3
nosiyqaeMon nHpopmau
[IpoBeneHne KOCBEHHBIX U3MEPECHU,
HCCJICIOBAaHUM 3aBUCUMOCTEMN
(hU3UYECKUX BEJIMYUH, MPOBEPKA
MPEI0KEHHBIX THIIOTE3

Hroro no pazpeny

18
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Pa3nen 3. Monekyasipaas pu3nka 1 TepMOIMHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHUE.
Huddyzus. XapakTtep IBHKEHUS

Y B3aUMOJICHCTBUS YaCTUIL
BelllecTBa. Mojieny CTpOCHUS ra3oB,
YKUJIKOCTEN U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIECTBA

Ha OCHOBE 3TUX Mojenen. Macca

U pa3mepsl Moliekyil. KoandecTBo
Belectsa. [loctostHHass ABoraapo.
TennoBoe paBHOBECHE.
Temmepatypa u ee U3MepeHue.
[ITxana Temmnepatyp Llenbcus.
Monenb nueaasHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU UJICATBHOTO rasa.
AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPIUun
TEIUIOBOT'O IBUKEHHUS YaCTUL] rasa.
[IIxanma remneparyp KenpBuna.
["'a30BbIC 3aKOHBI. Y paBHEHHUE
MenpneneeBa—Knanerpona.

3akoH [lanberoHa. M3omponeccsl

[IpoBenenue s3xkcnepuMeHTa:
ONpPEAEICHUE MACChI BO31yXa

B KJIACCHOW KOMHATE Ha OCHOBE
u3MepeHuit 00beMa KOMHAThI, JaBJICHUS
Y TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSIHUS Pa3pEeKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHHUI (PU3NUECKUX
BEJINYUH.

OObsicHEeHNE OCHOBHBIX IPUHIIUIIOB
JEeWCTBHUI TepMOMeTpa B bapoMeTpa

U yCIIOBUHM X 0€3011aCHOTO
HCII0JIb30BaHUs B IOBCEAHEBHOM
KU3ZHMU.

Pacno3naBanme puznueckux sBICHHUM

B y4€OHBIX OMIBITAX M OKpPYXKaloei
*u3HU: TudPy3usi, OpOyHOBCKOE
JIBUKEHUE.

OrnurcaHue TeTUIOBBIX SBICHUI

C UCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: IABJICHHE ra3a, TeMIEpaTypa,
CpEeIHsAs] KUHETUYECKas YIHEPIus
Xa0TUYECKOTO JBH>KEHHUS MOJIEKYII,
CpeAHEKBaApaTUYHAsI CKOPOCTh
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B UJI€aJIbHOM Ta3e C MOCTOSHHBIM
KOJIMYE€CTBOM BEILECTBA.
I'padpuueckoe npexacrasienue
U30IPOLIECCOB: U30TEPMA, U30X0Pa,
uzobapa.

TexHuueckue ycTpoiicTBa

U IIPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETP, OApOMETP

MOJIEKYJL.

AHanu3 Gpu3NUECKUX IPOLECCOB

U BJICHUM ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBS3U CpEAHEN
KUHETUYECKON DHEPTUU TEILJIOBOIO
JBIDKCHUST MOJICKYJT C a0COIFOTHOM
TeMIEPaTypPOU.

Pelrenne pacyeTHbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C MCTIOJIb30BAaHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB 1 hopmyn
MOJIEKYJISIpHOU (PU3UKH.

Pa6ora B rpymnmnax npu miaHupOBaHuUH,
IIPOBEACHUU U UHTEPIIPETALUU
PE3yIbTAaTOB OIBITOB U AHAJIN3E
JOTIOJIHATEIIBHBIX UCTOYHUKOB
nH(OpMaIHH 11O TEME

3.2

OCHOBBI
TEPMOJTHHAMHUKH

10

TepMmonuHaMuyeckass CUCTEMA.
BryTpeHHss sHeprus
TEPMOJNHAMHUYECKON CUCTEMBI

1 CIIOCOOBI €€ U3MEHEHUS.
KonnuecTBo TEIIOTH U padoTa.
BHyTpeHHss sHEPTUsS OJHOATOMHOTO
HeaIbHOTO ra3a. Buasl
TEIUIONEPENAYN: TETIIONPOBOIHOCTbD,
KOHBEKIIUA, U3JIyUYCHHUE. Y JeJIbHAs
TEIIOEMKOCTD BEIIECTRA.

[IpoBeneHue sKCIIepuMEHTa: U3MEPEHHE
yAEIbHOM TETIOEMKOCTH BEILIECTBA.
Ornenka aOCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3UIECKUX
BEJINYUH.

N3yueHnne mojeneit mapoBoi TypOUHBI,
JIBUTaTesisi BHYyTPEHHETO CrOpaHus,
PEAKTUBHOIO JIBUTATEIA.

OOBbsicHeHNE IPUHIIUIIOB JIEUCTBUS

U yCIIOBUM 0€30MacHOr0 UCHOJIb30BaHUS
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KonuuecTBO TEMI0OTHI

MpU TEIUIONEepeIaye.

Ilonsarue 06 aguadbaTHOM
npouecce. IlepBbiii 3aK0H
TEPMOJIUHAMUKH.

[IprMmeHenue nepBoro 3akoHa
TEPMOJAMHAMUKH K U30TIPOIIECCaM.
I'paduueckas untepnperarus
paboThI raza.

Brtopoii 3akoH TepMOAMHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPOJIE.

TemnoBbie MamnHbL. [[puHIIUATIBI
JICMCTBHUS TEIUIOBBIX MAaIIIMH.
[IpeobpazoBanus YHEPTUH

B TEIJIOBBIX MaIlllMHAX.
KoadpunmenT nosesnoro nercTBus
TEIIOBOM MAIIMHBI.

[Mukn Kapno u ero ko3¢ dunueHt
MOJIC3HOTO JICHCTBUSI.
DKOJIOTUYECKUE TTPOOIEMBI
TETUIOPHEPIETUKH.

TexHnueckue ycTponcTaa

U MPAKTUYECKOE MMPUMEHEHHE:
JIBUTATEIb BHYTPEHHETO CTOPaHMUS,
OBITOBOI XOJIOJIUIBLHUK,
KOHJIUITUOHED

B TIOBCETHCBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHUS, OBITOBOTO
XOJIOINIBbHUKA, KOHIUITHOHEPA.
Omnucanue CBOMCTB TEI U TEIUIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(bU3MYECKUX BEJIMUWH: IaBJICHUE rasa,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSIS DHEprus, paboTa rasa.
Pemenue pacyeTHBIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOCIIHIO

C UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIPHON (DU3UKHU

U TEPMOJANHAMHUKH.

Pemenue kauecTBEHHBIX 3a/1a4

C OIOpOM Ha U3yUYEHHBIE B pasJiese
«MonekynsipHas husuka

U TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE
SIBIICHUSL.

PaGora B rpymnmax npu ananuse
JIOTIOJTHUTENIHHBIX HCTOYHUKOB
uH(pOPMAIIH TT0 TEME
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3.3

ArperarHslie
COCTOSIHUS BEILIECTBA.
@Pa30BbIC ITEPEXOBI

[TapooOpa3zoBaHue 1 KOHIEHCAITUSI.
Hcnapenue u xunexue.
AOCOJIIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO3/1yXa. HachleHHbIM
nap. Y iejibHas TeIiora
napoo0Opa3oBaHusl. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT JABJICHUS.
TBepnoe Teno. Kpucrammueckune
¥ aMopQHBIe Tesa. AHU30TPOIIHS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHBIE
Marepuaisl. [LnaBinenue

U KpUCTauIn3auus. Y IeJbHas
TeruioTa rasieHus. Cyomumanusi.
VYpaBHeHuUe TemIoBOro OanaHca.
TexHu4YecKne ycTpoucTBa

U [IPAKTHYECKOE IPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
IIOJIyYE€HUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCIIE
HaHOMATEPUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIIBHOM BJIAKHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

N3ydeHune CBOMCTB HACBIIIEHHBIX
MapoB, COoCOO0B U3MEPEHUS
BJI&KHOCTH.

HaOmnroienue kuneuus

MIPY MMOHWKEHHOM JIaBJICHUH,
HarpeBaHus U IUIaBJICHUS
KPUCTAJNIMYECKOTO BEILIECTRA.
OObsicHeHNE TPUHITUTIOB JIEUCTBUS

U yCIIOBUI 6€301MacHOr0 UCTIOIb30BAHUS
B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3yyeHne TeXHOJIOTUH MOTyYCHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCIIE
HaHOMATEPUAJIOB.

Pemenue pacyeTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOICIIBIO

C HCTOJIb30BAaHUEM YPaBHEHUS
TEIJI0OBOro OanaHca.

Peuienne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (Pu3nuecKue
ABJICHUS IO TEME.
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Pacno3naBanue Qpu3n4ecKux sABICHUM
B YUEOHBIX OIBITAX U OKPYXKarOIIeH
KU3HU: 1eopmanysi TBEpAbIX Tel,
HarpeBaHue U OXJIAXKACHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBACHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(bu3uku.

Hcnonp3oBanue MHPOPMAIIMOHHBIX
TEXHOJIOTUH JIsI IOUCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUU
U TIPECTaBIECHUS HHPOpMALUH NIPU
HOJTOTOBKE COOOIEHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3HUKH

U TEPMOAVHAMUKYU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznea 4. JinekrpoamHamMuka
4.1 | DnekTpocraTuka 10 DnekTtpu3zauus Ten. dnekrpuueckuid | [IpoBeneHue skcnepuMeHTa: U3MepeHue

3apsa. [IBa Bua 3IE€KTPUYECKUX
3apsanoB. [IpoBogHuKH,
JIUBJIEKTPUKU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHUS IIEKTPUUECKOTO
3apsja.

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. ToueuHsblil 371€EKTPUUIECKUI
3apsaa. DIEKTPUUECKOE MOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
OreHka aOCOJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3UIECKUX
BEJINYVH.

N3yyeHune npuHIMUITOB JI€UCTBUSA
AIEKTPOCKOIA, SJIEKTPOMETA,
KOHJICHCATOopa.

N3ydeHne NpuHIMUIIOB JEUCTBUS
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HanpskeHHOCTB 2JIEKTPUYECKOTO
nonst. [IpuHiun cynepno3uiuu
AJIEKTPUYECKUX ToJIen. JInanuum
HANPSYKEHHOCTH JJIEKTPUUECKOTO
TIOJISL.

Pabora cuit anekTpocTaTuuecKoro
noJia. Ilorenmnman. Pa3Hocth
noTeHuuanoB. [ IpoBogHUKY U
JADJICKTPUKH B
BJIEKTPOCTATUYECKOM TIOJIE.

JII/IC—)JIeKTpI/ILIGCKaH MPOHUIACMOCTD.

OnektpoeMkocTh. KoHneHcarop.
DIEKTPOEMKOCTb IMIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHJIEHCATOPA.
TexHu4yecKnue ycTpoucTBa

U IPaKTUYECKOE TPUMEHEHHE:
AIIEKTPOCKOIL, AIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aALINTA,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN
armapar, CTpyWHbINM IPUHTED

U yCI0BUH 0€30MacHOro MpUMEHEHHUs
B IIPAKTUYECKOM KU3HH,
KOMMPOBAJILHOTO anmnapara, CTpyruHOTo
MIPUHTEPA.

PaccMoTpenue pusnyeckux o
CHOBAHUM JIEKTPOCTATUYECKON
3aIUTHI U 3a3€MJICHUSA
AJIEKTPONPUOOPOB.

Pelienue pacyeTHbIX 3a]1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCTO0JIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 (HOPMYII AJEKTPOCTATUKH.

PelreHne kaueCcTBEHHBIX 3a/1a4

C OIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3ndeckue
SBJICHUS JIEKTPOCTATUKHU.
Pacno3naBanue puznueckux sBICHHUM
B y4€OHBIX OMBITAX M OKpYXKarouei
JKA3HU: DJICKTPU3ALINS Te,
B3aUMOJICHCTBHE 3apsiIOB U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYT
AIEKTPOCTATUKHU.

Onucanue U3y4eHHbIX CBOMCTB
BEILIECTBA U JJICKTPUUYECKHUX SIBICHUIN

C UCTIOJIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: 3JIEKTPUUECKUH 3apsi,
HaINpsHKEHHOCTD AJIEKTPUYECKOTO TOJIA,
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MIOTEHIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanu3 pU3NYECKUX MPOLIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
(buU3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUsI AIEKTPUUYECKOTO 3aps/ia,
3akoHa Kynona.

PaGora B rpymnmnax npu aHanusze
JOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIIIH U TIOATOTOBKE COOOIIEHUI
O IIPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KaIoIleH )KU3HU U IPUMEHEHUN
UX B TEXHUKE

4.2

IlocTogHHBIN

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HBIX
cpenax

12

DIIEKTPUUECKUN TOK. Y CIIOBUS
CYILIECTBOBAHHUS DJIEKTPHUUYECKOTO
Toka. Mctounuku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpspxenue.

3akoH OMa 1 y4acTKa LETH.
DIEKTPUUECKOE COTPOTUBIICHUE.
VY 1e51pHOE CONPOTUBIICHUE
BeulecTBa. [locnenoBarenpHoe,
napauielbHOEe, CMEIIaHHOE
COEIMHEHUE MMPOBOTHUKOB.
PaGoTa snexkTpudeckoro Toka.
3akoH /[xxoyns—JIenna. MoniHocTh
AIEKTPUYECKOrO TOKA.

[IpoBeneHne SKCIEpUMEHTA: U3yUCHUE
CMEIIaHHOTO COCIMHEHUS PE3UCTOPOB,;
n3mepenue JJ1C ucTouHuKa ToKa U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHUE JICKTPOIIN3a.

Onenka aOCOJIFOTHBIX U OTHOCHTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3UIECKUX
BEJIMYHH.

OOBsiICHEHHE MPUHIIAIIOB JICHCTBUS

1 YCJIOBUH O€301TaCHOTO TPUMCHCHHUS
aMIIepMeTpa, BOJILTMETpA, peocTaTa,
HMCTOYHHKOB TOKa,
AIICKTPOHATPEBATEIBHBIX U
AJIEKTPOOCBETUTEIBHBIX MTPHOOPOB,
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DIIEKTPOABIIKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKA. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM)
anexktpuuyeckon nenu. Koporkoe
3aMbIKaHUE.

DNeKTpOHHAsI TPOBOJIUMOCTh
TBEPJIbIX METAJJIOB. 3aBUCUMOCTh
COTNIPOTHBJICHUSI METAJIJIOB

OT TeMIIepaTyphl.
CBepXIpoBOAUMOCTb.
DIEKTPUYECKUN TOK B BAKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX ITYYKOB.
[MonympoBoauuku. CobcTBEeHHAs
Y IIPUMECHAsI TPOBOJIUMOCTD
MoynpoBOAHUKOB. CBOMCTBA
p—n-nepexoaa.
[TonympoBOTHUKOBBIE TTPHUOOPHI.
DIEKTPUUECKU TOK B pacTBOpax
U pacIuiaBax 3JIeKTPOJIUTOB.
DIEKTPONUTHYECKAS! JUCCOLIUALIMSL.
DIIEKTPOJIU3.

DIEKTPUUECKUN TOK B razax.
CamocTOSTeNbHBIN U
HECAMOCTOSITEIIbHBIN pa3psia.
Monnus. [1na3ma.

TexHrnueckne ycTponcTaa

TEPMOMETpPA CONPOTUBIICHUS,
BAKYYMHOI'O AMO0JAa, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOITYNPOBOJHUKOBBIX
JIUOJIOB, TaJIbBAaHUKHU.

Peluienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «[locTossHHBIN
DIIEKTPUYECKUMN TOK).

Pacno3naBanue pu3ndeckux sBICHUN
B YUCOHBIX ONBITAX U OKPYKAIOIIEH
AKHU3HU: DJICKTPUUECKAS IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHUCTBHS TOKA.

AHanN3 3JEKTPUUECKUX ABICHUN

Y TIPOLIECCOB B LIETISIX MIOCTOSIHHOTO
TOKa C UCTOJIb30BAaHUEM 3aKOHOB!
3aKoH OMa, 3aKOHOMEPHOCTH
IIOCJIEIOBATEIBLHOTO U MAPAJIIEITBHOT O
COEMHEHUS IPOBOITHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanvie U3y4eHHbIX CBOMCTB
BEILIECTB U DJICKTPUUYECKUX SIBJICHUI

C MCTIONIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: JJIEKTPUYECKHUH 3aps1, CUIIa
TOKQ, AJIEKTPUYECKOE HAIIPSIKEHHUE,
AIEKTPUYECKOE COITPOTUBIIEHNUE,
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U IPAKTUYECKOE MPUMEHEHHUE:
aMIepMeTp, BOJIILTMETP, PEOCTAT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesIbHbIE PUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1O/, TEPMUCTOPHI

U (GOTOPE3UCTOPBHI,
MOJIYIPOBOAHUKOBBIN AUO/,
rajbBaHHUKa

pa3HocTh noTeHuanos, /C, padora
TOKa, MOIITHOCTb TOKA.
Hcnonb3oBanue MHPOPMALIMOHHBIX
TEXHOJIOTHH JIJISI IOUCKA,
CTPYKTYpPHUPOBaHMsI, UHTEPIIPETALUH
U TIpeJicTaBleHus: nHopManuu

IPU MOATOTOBKE COOOIIEHU I

O IPUMEHEHNH 3aKOHOB IIOCTOSIHHOTO
TOKa B TEXHUKE U TEXHOJIOTHAX

Hroro no pazgeny

22

PesepBHoe Bpemst

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue

No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3ziesioB U TeM [IporpammHoOe copepkanue

/o 4acoB 00yyaroIuxcs

y4eOHOro npeameTa
Pa3nen 1. DinexkTpoauHamMuKa
1.1 | MargutHoe noJie. 11 ITocTossHHBIE MATHUTEL. [IpoBeneHue IKCIIepUMEHTA: U3yUCHUE

DJIeKTpOMarHuTHas
WHTYKITUS

BzanmopaeicTBre MOCTOSTHHBIX
MarHuToB. MarauTHoe mnoJe.
BexTop MarHuTHOM MHIYKIUU.
[TpunHIUN cynepno3uuu
MarHUTHBIX nojaeu. JInauu
MarHuTHOW nHaykuuu. Kapruna
JIMHUW MarHUTHOM MHIYKIIUU TTOJIS
MMOCTOSTHHBIX MArHUTOB.
MarsutHoe 1osie mpoBOIHUKA

¢ TokoM. KapTrHa TUHUNA UHAYKIIUA
MarduTHOI'O MOJISl JUTMHHOTO
MPSAMOI0 MPOBOHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOJHHUKA, KATYIIKH
¢ TokoMm. OnbIT Dpcreaa.
BzaumogeiicTBue npoBOJHUKOB

C TOKOM.

Cuna Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHnia, ee MOJyJb

Y HarpaBJieHue. [|[BrkeHue
3apsHKEHHOM YaCTUIIBI

MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM;
UCCIIeIOBAaHUE ACHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIIeIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON WHIYKITUH.

Ornenka aOCONOTHBIX M OTHOCUTENIBHBIX
MOTPENIHOCTEN N3MEPEHUN (PUZUUECKUX
BEJINYUH.

OObsicHeHNE TPUHITUTIOB JIEUCTBUS

U YCJIOBHI 0€30MacHOr0 MPUMEHEHHS
MIOCTOSIHHBIX MAarHUTOB,
ANIEKTPOMATrHUTOB, JIEKTPOIBUTATE,
YCKOpUTENEH 3JIEMEHTAPHbBIX YACTHLI,
VHYKIMOHHOW €Y.

Pemenue pacueTHbIx 3a1a4

Ha MPUMEHEHHEe (HOPMYIT TEMBI
«MarauTHO€ 1ojie. IIeKTpOMarHUTHas
UHTYKLHASD.

PelreHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
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B OJIHOPOJHOM MarHMUTHOM MOJIE.
Pabota cunel Jlopenna.

SIBiIeHME DIIEKTPOMAarHUTHON
nHaykuuu. [lotok BekTopa
MarHUTHON MHIYKIUH.
DIIEKTPOABUKYIIAS CUJIAa MHYKITUU.
3aKOH AJIEKTPOMArHuTHOMN
unaykuun dapanes.

Buxpesoe anekTpuueckoe moie.
DIIEKTPOABWIKYIIAS CUJIA MHTYKIUU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEJILHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuaykTtuBHOCTS. fBIICHUE
CaMOUHIYKIHH. DIEKTPOABIKYIIAS
CUJIa CAMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJIsI KaTYIIKH
C TOKOM.

DIEKTPOMAarHuTHOE TOJIE.
TexHnueckue ycTponcTaa

Y IPAKTUYECKOE NPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIL,
VHJIYKIIMOHHAS [1€Yb

ABJIEHUS TeMbI «MarHuTHOE MoJIe.
DIIEKTpOMAarHuTHas UHAYKIHS».
Onpenenenue HapaBJICHUS! BEKTOpa
MHYKIMA MarHUTHOTO IO
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHua.

Pacno3naBanue puznueckux siBICHUM
B YYEOHBIX OMBITAX U OKPYKAIOIIEH
KU3HU: B3aUMOJICHCTBHE MarHuTOB,
AJEKTPOMAarHUTHAs UHIYKIUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYILHUICS
3aps.

AHaN3 3J1EKTPOMArHUTHBIX SIBICHUIN
C UCITOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON MHIAYKLIHH.
OnucaHne N3y4eHHbIX CBOMCTB
BEILIECTB U 3JICKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
(bu3HYeCKUX BEIMYNH: MHTYKIIHSI
MAarHUTHOTO IOJIs, cuiia AMiepa, cujia
Jlopenua, ”HAYKTUBHOCTD KaTYIIKH,
SHEPrus ANEKTPUIECKOTO U MATHUTHOTO
oJen

Hroro no pazpeny

11
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Pa3gea 2. Kosie0anus 1 BOJIHBI

2.1

Mexannueckue
Y 3JICKTPOMArHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUYECKUE
kosneOanus. ["'apmonnyeckue
kosnebanus. [lepuon, yactora,
aMIUTUTYyAa U aza KojaeOaHuH.
[Ipy>XMHHBIN MasITHUK.
MareMaTru4ecKuili MasiTHHK.
VYpaBHEHHE TAPMOHUYECKUX
kosneOanuii. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKUX KOJICOaHUSX.
KonebarenbHbIit KOHTYD.
CB0OOOIHBIE PTIEKTPOMATHUTHBIE
KoJie0aHUsI B UI€AIbHOM
Kos1e0aTeTbHOM KOHTYpE. AHAIOTHS
MEXKIy MEXaHUYECKUMU U

QJICKTPOMAaroiuTHBIMHU KoJaeOaHHUSIMU.

®opmyna Tomcona. 3akoH
COXpaHEHHUS YHEPTHUU B UACATHHOM
Kosie0aTeTbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXarOMMUX
kosneOanusx. BeiHyKIeHHBIC
MEXaHUYECKHUE KOolaeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE
AIIEKTPOMArHUTHBIC KOJICOAHUSI.
[TepemeHHBIH TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

Hccenenosanue napameTpos
K0J1e0aTenbHOM CUCTEMBI — IEPUO/IA,
JaCTOTBI, AMILTUTYIBI U (ha3bl
KoneOaHuil (Mpy>KUHHBIN

W/UJTM MaTeMaTUYECKUM MasiTHUK).
HaGnroneHue 3atyxaromumx KojieoaHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX
KoJIeOaHMil.

Habmronenne pezonanca.

[IpoBenenue s3xkcnepuMeHTa:
HCCJIeI0BaHNE 3aBUCUMOCTH NEPUO/Ia
MaJIbIX KoJieOaHUM Ipy3a Ha HUTH

OT JUTMHBI HUTH U MacChl IPy3a;
UCCJIeI0BaHNE IEPEMEHHOT0 TOKA

B 1IETM U3 MOCJIEI0BATEIBHO
COEJIMHEHHBIX KOH/ICHCATOPa, KATYIIKH
U pEe3UCTOpa.

OreHka aOCOIOTHBIX U OTHOCHTEIIbHBIX
MOTPENTHOCTEN U3MEpeHu (Pr3ndecKux
BEJIUYHH.

OObsicHEHNE IPUHITUTIOB JICUCTBUS

Y YCJIOBHIA 6€30MacHOTO IPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TEHEpATOpa
MIEPEMEHHOI0 TOKA, JTUHHUMN
3NIeKTponepeaay.

Pemenue pacueTHBIX 33714 C SIBHO
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MOoIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE

3HAYCHHUC CUJIbI TOKA U HAITPSXKCHUS.

Tpancdopmarop. [IpousBoactso,
nepenaya u notpediieHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IMpU MPOU3BOACTBEC SJICKTPOIHCPIUH.

KynbTypa ucnonas3oBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
YKU3ZHU.

TexHuueckue ycTpoicTna

Y [IPAKTUYECKOE NTPUMEHECHHUE:
3JIEKTPUYECKUH 3BOHOK, TE€HEPATOP
IIEPEMEHHOI0 TOKA, IMHUU
aJeKTponepeaad

3aIaHHOM (PU3UUECKON MOJIETBIO

C UCTIOJIH30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONTUCHIBAIOIINX
MEXaHHYECKHUE U DJICKTPOMArHUTHBIE
Kosie0aHusl.

Onucanne MEXaHUYCCKUX

Y DJICKTPOMArHUTHBIX KOJIeOaHUH

C MCTIOJIb30BaHUEM (PU3HUYECKHUX
BCJIMYHH: TICPHUOJ M YaCTOTa
Kosie0aHuii, aMruTyna u dasa
KOJIeOaHM, 3aps/] M CHjla TOKa

B FTaPMOHHMYECKHX JICKTPOMArHUTHBIX
KOJIeOaHHUsX.

Pemenue kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHHYECKHUE U AJIEKTPOMATrHUTHBIE
KoJie0aHusl.

PaGota B rpymnmnax npu njiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAIIUN
PE3yNIBTaTOB OMBITOB, U AHAIH3E
JIOTIOJTHUTEIIHbHBIX HCTOYHUKOB
MH(OpMaLKK 1Mo TeMe

2.2

Mexaanueckue
Y 3JIEKTPOMAarHUTHHIE
BOJTHBI

MexaHnuyecKue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CxopoCTh pacpoCTpaHEeHUs

U JyinHa BoJiHbL. [lonepeunbie

N3yuenue oOpazoBaHus

Y PaclpOCTPAHEHUS OMEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HabGntonenue otpaskeHust
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Y TIPOJIOJIBHBIE BOJIHBI.
WNnrtepdpepenuus u nupaxuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. ['poMKOCTB
3Byka. BeicoTa ToHa. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.

VY ci10BUs U3MydeHUs
AJEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B,

V B DJICKTPOMAarHUTHOU BOJIHE.
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KE€HHE, PETIOMIIEHUE,
noJisipu3anus, 1udpakius,
unTepdepenus. CKOpocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHHIX BOJIH.
[IpuMeHeHue 371EeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUIMIBI pagUOCBA3U

v TeneBuaeHus. Pangnomnokanus.
DNEeKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEBI.

TexHnueckue ycTponcTaa

Y IIPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPA3BYKOBasl JUarHOCTHKA

B TEXHHUKE U MEAULIMHE, paaap,

U TIPEJIOMIICHUSI, HHTep(EepEeHIUN

U Tu(paKkMi MEXaHUYECKUX BOJIH.
Habmronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMIUIUTYJ0M

Y YaCTOTOM KoJieOaHUil, 3ByKOBOTO
pEe30HaHca.

HccenenoBanue CBONCTB
AIIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
pesIoMJICHHE, TOJsIpU3aIus,
nudpakius, uHTephepeHIus.
N3yuyenue ycnoBuit u3mydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3aUMHOMU
opueHTauuu BekTopoB E, B, v

B 3JIEKTPOMAarHUTHOW BOJIHE.
N3yueHne npuMeHEHUs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

OOBsiCHeHHE PUHIIUIIOB JICHCTBUS

1 yCJI0BUI 0€301aCHOTO MPUMEHEHHUS
MY3bIKQIBHBIX HHCTPYMCHTOB,
YIIBTPa3BYKOBOM JUATrHOCTHKHU

B TeXHUKE ¥ MEIUIIMHE, pajapa,
paguonpreMHUKa, TEIICBU30Pa,
aHTeHHBbI, Tenedona, CBU-neun.
Pemrenne pacyeTHBIX U KAYECTBEHHBIX
3aJ1a4 ¢ OIOPOM HA U3YUCHHBIC 3aKOHBI
1 3aKOHOMEPHOCTH, OIKMCHIBAIOIINC
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paaroONPUEMHUK, TEIEBU30D,
aHTeHHa, Tesniepon, CBU-neupb

pacpoCTpaHEHUE MEXAHUYECKUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue nH(MpOpMaIMOHHBIX
TEXHOJIOTUH A5 MOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN

U TIpejicTaBiIeHus nHGOpMaIuu

MIPU MOJITOTOBKE COOOIIEHUI

00 MCTI0JIb30BAHUU DJICKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY’Karoulel cpeasl.

PaGora B rpymnmnax rnpu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
PE3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
uH(OpMaIHH 110 TEME

2.3

Onrtuka

10

['eomeTpurueckas onTuka.
[IpsiMOJIMHENTHOE pacIPOCTPAHECHUE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. To4YeuHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus ceeta. [loctpoenue
M300paKEeHUH B TJIOCKOM 3€pKaje.
[Ipenomienue cBeTa. 3aKOHbI
peoMJIeHUs CBeTa. AOCOTIOTHBIN
nokaszareins npesnomienusd. [lonaoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHET0 OTPAXKEHHUSI, €70
IIPUMEHEHHUS B CBETOBOJIE.

N3ydenue moaenen MUKpOCKOIIa,
TEJIECKOIIA.

[Tonydenue cnekTpa ¢ TOMOIIBIO
PU3MBI 1 TU(DPAKIIMOHHON PEIIeTKH.
N3mepeHne nokasaresns NpeIoOMIECHUS
CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHU N
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BHYTpPEHHEE OTpakeHUe.
[IpenenbHbIN yroil HoJIHOTO
BHYTPEHHET0 OTPAXKEHUS.
Hucniepcus cBeta. ClI0XKHBIN COCTaB
oenoro cpeta. L[BerT.

Coluparoiine 1 paccenBaroIine
nuH3bl. ToHKas nuH3a. POKyCcHOE
pacCTOsSIHUE U ONITUYECKas CHJIa
TOHKOU JINH3BI. [locTpoeHue
U300paKeHUN B COOMPAOIINX

Y pacceuBarolux JnH3zax. Dopmyia
TOHKOM JIMH3BL. Y BEJIMYCHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHUKH.
Bonnosas ontuka. Uatepdepenms
cBera. KorepeHTHbIE HCTOYHUKH.
VcnoBus HAOTIONEHUS

MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHUHE

OT IBYX CUH()A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaknus ceeta. JudpakimonHas
pelieTka. Y clioBue HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB MPU NaJ€HUN
MOHOXPOMAaTHUYECKOTO CBETa

Ha AU(PPAKIHOHHYIO PEUIETKY.

B JINH3aX.

OOBsicCHeHHE IPUHIIUIIOB JIEUCTBUS

U yCJI0BUM 0€30MacHOr0 NPUMEHEHHUS
OYKOB, JIyIIbI, (poTOAMNIapaTa,
MPOEKIIMOHHOIO arapara,
MHKPOCKOTIA, TEIECKOTIa, BOJIOKOHHOM
ONTHKHU, TUPPAKITMOHHON PEIICTKH,
MOJISIpOUA.

Pelienue pacyeTHBIX 3aj1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIBbIO

C UCTOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI TEOMETPUUECKOM
ONTHKHU.

[TocTpoenue u onucanue M300pakeHus,
CO371aBAEMOr0 IIJIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOMN
ONTHKHU.

PacnioznaBanme pu3nvecKux siBICHUN
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MPSIMOJIMHEMHOE PacIpOCTPAHEHUE
CBETA, OTPAKECHUE, NPEIIOMIICHHUE,
uHTepPepeHnus, Tudpaxius

Y MIOJIAPU3ALIUS CBETA, JUCTIEPCUS
CBETA.
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[Tomsapusanus ceera.

TexHuuyeckue ycTpomucraa

Y IIPAKTUYECKOE TPUMEHEHHE:
OUKH, JIyna, oroanmnapar,
MMPOCKUMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
HOJISIPOU]T

N3yueHue ycrnoBuil HaOII0IeHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE
OT ABYX CUH(a3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

VYcaoBue HaOII01I€HUS TTIABHBIX
MaKCUMYMOB TpH MaJICHUH
MOHOXPOMAaTHUYECKOTO CBETa

Ha TU(PPAKIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUHN

C MCTOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEITHOTO PacpOCTpaHEHUS
CBETAa, 3aKOHBI OTPaKEHUS CBETA,
3aKOHBI ITPEJIOMJICHHS CBETA.
Onucanue ONTUYECKUX SBICHUN

C UCIOJIb30BaHUEM (U3HUECKHUX
BEJMYMH: (POKYCHOE pacCTOSHUE

Y ONITUYECKas CUJIa JIMH3bI

Hroro no pazpeny

Pa3znen 3. OcHOBBI cIeNIUAIBbHON TEOPUH OTHOCUTEAbHOCTH (1asee — CTO)

3.1

OCHOBBI CIEUATTLHOU
TEOPHUH
OTHOCHUTEJILHOCTHA

4

['paHuIIBI TPUMEHUMOCTH
KJIaCCMYECKOM MEXaHUKH.
[locTynaTel crieMaibHON TEOPUH
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJII CKOPOCTH CBETA B BAKyyMe,
MPUHIAT OTHOCUTEIIbHOCTH
OUHILITEHHA.

Pemienune kauecTBEHHBIX 3a1a4

C OMOPOM HAa U3YUECHHBIE MTOCTYJIATHI
CTO.

Hcnonp3oBanue nHMOPMAIIMOHHBIX
TEXHOJIOTUM JIJIsI TIOMCKA,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUN
Y TIpeJicTaBiIeHUs HHpopMaIuu
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OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJIEHNE
BPEMEHH U COKPAILECHHUE JJIUHBI.
DHeprus U UMITYJIbC
PEAATUBUCTCKON YACTHULIBI.
CBs13b Macchl C SHEprUen

Y IMITYJIbCOM PEISTUBUCTCKOM
YaCTHULbI. DHEPIUs MOKOS

MPU MOATOTOBKE COOOIICHUI
O TPaHMIAX TPUMEHUMOCTH

KJJACCUYECKOU MEXAaHUKHU U OCHOBAaX
CTO

Hroro no pazgeny

Pa3nen 4. KpanToBas pusuka

4.1

OneMeHTHI KBAHTOBOM
OIITUKHU

®otonbl. Popmyia [Litanka cBs3u
sHEepruu (POTOHA C €T0 YaCTOTOM.
DHeprust 1 UMIYJbC HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
doToaddexra. OnbITHI

A.T". CtoneroBa. 3aKOHBI
dotorddexra. YpaBHeHue
OuiHmTeiHa 11a porodddexra.
«Kpacnas rpanuna» horodddexra.
JaBnenue cBeta. ONBITHI

[1.H. JleGenesa.

XUMHYECKOE AEHUCTBUE CBETA.
TexHnueckue ycTponcTaa

¥ TIPAKTUYECKOE MPUMEHCHHUE:
dboTo37eMeHT, POTOIATUHK,
coTHe4YHas OaTapesi, CBETO MO

Ha6monenue horodddexra

Ha YCTaHOBKE C IMHKOBOM IMJIACTHHOM.
HccnenoBaHne 3aKOHOB BHELTHETO
dboTtodrddekra.

OObsicHeHNEe OCHOBHBIX TTPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKuX Kak: poTodaeMeHT, (hOTOTaTUHK,
CoJTHEYHas 6arapesi, CBEeTOAHO/;

U yCTIOBUH X 0€30M1aCHOTO
MPUMEHEHHUS B TPAKTUUECKOM JKU3HU.
Pelrenne pacueTHbIX 337124 C SIBHO
3aTAaHHOM (PU3HYECKON MOICIIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OIITHKH.
PelreHne kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKHU.
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PacrioznaBanue pu3nyeckux siBICHUN
B y4€OHBIX ONBITAX:
doToanexTpuueckuit 3pPexr, cBeToBOE
JTaBJICHUE.

Onucanue n3y4eHHbIX KBAaHTOBBIX
SBJICHUM U TIPOLIECCOB

C UCTOJIb30BaHUEM (PU3NUYECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YAaCTOTA CBETA,
DHEPTUs U UMIYJIbC POTOHA

4.2

Ctpoenue atoma

Mopens atoma Tomcona. OnBITE
Pesepdopaa no paccesinuto
a-yactull. [InanerapHas mozenp
aroma. [Toctymater bopa.
Wznydenue u nornomenne GoToHOB
IIPU IIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroil. Bukl
crekTpoB. CHEeKTp ypOBHEN SHEPTUU
aToMa BOJAOPO/A.

BonHoBBIE cBOMcTBa yacTHUL. BOJIHEI
ne bpoiutsa. KopyckyisipHo-
BOJIHOBOU TyJTU3M.

CHoHTaHHOE U BBIHYKJIEHHOE
W3JIyYEHHUE.

TexHrnueckue ycTponcTaa

Y IPAKTAYECKOE NPUMEHEHUE:
CIIEKTpaJIbHbIA aHAJIU3

Nzyuenne moaenu omnbita Pesepdopma.
[IpoBeneHue aKCIeprUMEHTA

10 HAOJIOJICHUIO JTUHEHYATOTO CIIEKTpa.
OreHka aOCOFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPECHHUI (PU3NUECKUX
BEJIMYMH.

N3yuenune moaenu atoma: TomMcoHa,
MJIAHETApPHOUM MOJIeNIM aTOMa, MOJIEIH
aroma bopa.

N3ydenue cnekTpa ypoOBHEN SHEPTrUH
aToMa Bojopoaa. OObsCHEeHHE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0€30MacHOro NPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

PelieHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTEP

3aKOHOMEPHOCTH U (pu3nyeckue
ABJIEHUA 110 TeMe «CTpOeHUE aToMa.
PacnioznaBanue (pu3n4ecKux siBICHUN
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYATOrO CIEKTPA U3IIYUYCHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE s11pO

DKCHEPUMEHTBHI, TOKA3bIBAIOIIIHE
CIIOKHOCTh CTPOCHHMS S/ApA.
OTKpBITHE PaJMOAKTUBHOCTH.
Omnsitel Pezepdopna

10 OTPE/ICNICHUIO0 COCTaBa
PAAMOAKTUBHOTO U3ITyYCHHUSI.
CgoiicTBa anbda-, 6era-,
ramMmma-usnydeHus. BiusiHue
PaANOAaKTUBHOCTH Ha >KUBBIC
OpPTaHHU3MBIL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnast moaens sapa
['eizenbepra-lBaneHko.

3apsn siapa. MaccoBoe 4ucio sipa.
N3oTtomsL.

Anbda-pacnan. DneKTpOHHBINA

U TIO3UTPOHHBINA OeTa-pacmaj.
l'amma-u3nydenue. 3akoH
PaIMOAKTUBHOTO pacraja.

M3y4yeHune S3KCIIepUMEHTOB,
JTIOKA3bIBAOIINX CII0KHOCTh CTPOCHHSI
aTOMHOTO sJIpa.

HccnenoBanue TpeKOB YaCTHII

(o roToBBIM oTOorpadusim).
N3yyenue ssaepHbIX CUIL, SSAEPHBIX
peakuuii CHHTEe3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKIIOHHON MOJEIH AIpa
I'eitzenGepra-MBaneHKO.

OObsicHEHUE YCTPOHCTBA

Y IPUMEHEHUS T03UMETPa, KaMephl
Bunbcona, simepHoro peakropa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJy4YeHHBIC 3HAHUS, B T.4. O 3apsje
¥ MAcCOBOM YHCJIE SApA.
Pacno3naBanue puznueckux siBICHUM
B y4E€OHBIX OIBITAX U B OKPYXKAIOIIEH
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DHEPrus CBSI3U HYKJIOHOB B SJIPE.
SlnepHbie cCUIIbI.

HedexT macchl sapa.

SnepHble peakuuu. [lenenue

Y CUHTE3 SAEP.

S nepHbiii peakrop. TepMosiaepHBIT
cuntes. [Ipo6aeMbl 1 mePCIEKTUBBI
AIEPHON IHEPIETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SIAEPHOM
SHEPreTUKHU.

DJieMeHTapHbIe YacTULbl. OTKpBITHE
MO3UTPOHA.

Mertonbl HaOIIOEHUS

Y PETUCTPALIUU DJIEMEHTAPHBIX
YaCTHII.

OyHIaMEHTAIbHBIE
B3anuMogecTBUI. EAMHCTBO
bu3uIECKOi KapTUHBI MUPA.
TexHuueckue ycTpomucTaa

Y IPAKTAYECKOE MPUMEHEHUE:
JI03UMETp, Kamepa BuibcoHa,
SJIEPHBINA peaKkTop, aToMHast bomba

YKU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaOaKTUBHOCTD.

OrnucaHyie KBaHTOBBIX SBJICHUIN

U MPOLIECCOB C UCIIOJIb30BAHUEM
(bU3UYECKUX BEJIUYUUH: TIEPUO/T
MoJTypacriajia, YJHeprus CBSI3U aTOMHBIX
anep, neexT Macchl gapa.

AHanu3 npoIeccoB U SIBJICHUN

C MCTIOJIb30BAaHUEM 3aKOHOB U
MOCTYJATOB: 3aKOH COXPAHEHUS
AIIEKTPUUECKOIO 3apsijia, 3aKOH
COXPaHEHHSI MAaCCOBOT'O YHCIIA,
noctynarsl bopa, 3akoH
pPaJ0aKTUBHOTO pacraja.

VYuyactue B paboTe KpPyIjioro cronia
«DyHIaMEHTaIbHbIE B3AUMOJICHCTBUS.
EnnHCcTBO (prizmvecKoif KapTHHBI MUPa».
Hcnons3oBanue nHPpOpMAIIMOHHBIX
TEXHOJIOTHUH JIJIs1 TOUCKA,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUU

U TIpeCTaBIeHUS HHPOPMAITUN

MIPY TTOATOTOBKE COOOIICHUM

O IPUMEHECHUHN 3aKOHOB KBAHTOBOMU
(U3UKK B TEXHUKE W TEXHOJIOTUSX,
AKOJIOTHYECKHUX aCIEKTax siACpHOU
SHEPreTUKH

Hroro no pazpeny

15
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Paszen 5. DiieMeHTHI ACTPOHOMUH U ACTPOGU3UKHU

5.1

OneMeHTHI
aCTPOHOMUU
1 acTpoU3UKU

7

DraIbl pa3BUTHS AaCTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUECKOE
3HaYeHUE aCTPOHOMMUHU.

Bun 3Besnnoro He6a. Co3pesaus,
SIPKUE 3BE3]IbI, TUIAHETHI, UX
BUIMMOE JIBH)KEHHE.

ConHeyHast cUCTEMA.

Connue. ConHeuHass aKTUBHOCTb.

Uctounnk sHepruu CoJiHIIA U 3BE3/I.

3Be3/1bl, UX OCHOBHBIC
XapakTepucTuku. /lnarpamma
«CTEKTPaJIbHBIN KJIacc —
CBETUMOCTBY. 3BE€3/Ibl TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» JUIs 3BE3]]
TJIAaBHOM MOCJIEI0BATENBHOCTH.
BHyTpeHHee cTpoeHue 3BE3 /1.
CoBpeMeHHbIE PEICTABICHUS

0 IPOUCXOKACHUU U SBOTIOLINU
ConHua 1 3B€3/1. JTallbl )KU3HHA
3BE3/.

Muteunsiii [TyTs — Hama ['anakTuka.
[Tonoxxenue u nprxxenue ConHia

B ['asakTuke. THIBI TaIaKTHK.
PannoranakTukuy u KBa3aphl.
YepHble ObIPHI B Sipax rajiakTUK.

ITonroToBka cooOIIeHNH 00 dTanmax
Pa3BUTHUS ACTPOHOMUH, O TPUKIIATHOM
¥ MUPOBO33PEHUYECKOM 3HAYCHUU
ACTPOHOMHH, O METOJIaX MOJyUEHUs
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMHUM.

N3yueHne coBpeMEeHHBIX
MpPEACTaBICHUN O POUCXOXKICHUU

n 3Bojronuy CoJtHIIa U 3BE3/.
W3ydeHne TUIOB TaJIaKTHK,
pauoTaiakKTUK U KBA3apOB.
N3yuenne nBuxeHus HEOECHBIX Te,
JBOJIIOLIMHM 3Be3]1 U BeceneHnnoi,
MIPOIIECCOB, MPOUCXOISIIHNX B 3BE3/aX,
B 3BE3JHBIX CHCTEMAX,

B MEXTAIAKTHYECKOU Cpejie,
MacImTabHON CTPYKTYphI BeeleHHOIA.
OOmbsicHenue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpEIICHHBIX TP0OJIEM aCTPOHOMHUM.
[TpoBenenre HabmOACHUI
HEBOOPYKEHHBIM TJIa30M

C MCITOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM TSI OTIpeIeTICHUS
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Bcenennas. Pacmmpenne
Bcenennoii. 3akon Xa66u1a.
Paszberanue ramaktuk. Teopus
bosbioro B3peiBa. PenmnkroBoe
U3JIy4CHHE.

MacmrabHas cTpykTypa
Bcenennon. MeraranakTtuka.
Hepemennsie npo6iembl

MOJIOKEHHSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro NoIymapus

U SIPKHE 3BE31bI.

[IpoBenenue HaOMIOIEHUH B TEIECKOM
Jlynsl, nnaner, Muieunoro Ilytu.
VYyacTue B IUCKYCCUU O HEPEUIEHHBIX
npoOJieMax aCTPOHOMHUU

aCTPOHOMHUU
Hroro no pazgeny 7
Pasnen 6. O0001aroniee noBToOpeHue
6.1 | O6oOmaroree 4 O0001IEHNE U CUCTEMATHU3ALINS VYyacTtue B TUCKYCCHUU O POJIA (DU3UKHU
MTOBTOpPEHUE CoJIepKaHMs Pa3/esioB Kypca ¥ aCTPOHOMHH B PA3IUUYHBIX cepax

«Mexanuka», «MoJekynsapHas
dbu3nKa U TepMOAMHAMUKAY,
«InexrpoauHamukay, «Komnebanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCHUTEIIBHOCTH,
«KBanroBas pusuka», « JINeMEHTHI
ACTPOHOMUH U aCTPOPUZUKIY.
Ponb ¢pusuku u actpoHoMuu

B SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COI[MaIbHOMN

¥ OTUYECKOM chepax NesITeTbHOCTH
YeJI0BeKa, POJib U MECTO (PUBHKHU

Y ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MHUPA, 3HAUCHHE

JIEATEIILHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHUNA O MECTE
bu3nIecKor KapTUHBI MUpPA B PTY
COBPEMEHHBIX MIPECTABICHUM

O MPUPOJIE.

BrimorHeHre y4eOHBIX 3a/1aHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX ITOHATHHA, PU3HICCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3nKu
10-11 xmaccoB
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OINMCATEIILHOM,
CHCTEMATU3UPYIOLLIEH,
0OBSICHUTEIbHOU

U IPOrHOCTUYECKON PYHKIUI
(bu3nuecKor Teopuu,

poJib (pU3NYECKON TeOpUu

B (POpPMUPOBAHUU MPECTABICHUN
0 (U3HYECKON KapTUHE MUPA, MECTO
bu3uYecKor KapTUHBI MUPA

B 0011IeM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O IIPUPOJIE

Uroro o pazaeny 4
PezepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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HEPEYEHDb (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOHN ITPOI'PAMMBbBI CPEJJHEI'O OBILIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 PUUKE

B ¢denepanbHbIX M pervoHajbHBIX MPOLEAYpaxX OLIEHKHM KayecTBa OOpa30BaHMS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacupereNeHHbIX MO KjaccaM IpPOBEpPSEMbIX
TpeOOBaHUN K pe3ydbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbl
cpellHero o01ero oopa3oBaHus U AIEMEHTOB COJIepkKaHUs 10 (PU3UKeE.

10 KJIACC
IIpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMPorpaMmmablI
Kon ITpoBepsieMbie MpeAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHETO 00111eT0 00pa30BaAHUS
pe3yibTaTa
10.1 JleMoHCTpUpOBaTh Ha TOpPUMEpPAX poOJb U  MecTo  (HU3UKH
B OPMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHON TEXHUKHU U TEXHOJOTUM, B MPAKTUYECKOU JEATEIbHOCTH
JIoJIen
10.2 Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHUS U3YUEHHBIX (DU3UIECKUX MOJIEICH:
MaTepHalibHas TOYKa, WHEpIMAJbHAs CUCTeMa OTcuera, abCOIIOTHO
TBEPAOE TEJIO, UJCATBHBIN Ia3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH
U TBEPABIX TEJI, TOUCUHBIA AIEKTPUUYECKUN 3apsi — MHpPH PEUICHUU
bu3ndYecKux 3aaa4u
10.3 PacnioznaBath (Qusnueckue sBieHus (MpoLECcChl)) U OOBSACHATH HX
Ha OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJSIPHO-KUHETUYECKOU TEOPUU
CTPOCHHs  BEIIECTBA W JJEKTPOJAWHAMHKHA:  PAaBHOMEPHOE

U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE ABUKEHUE, CBOOOTHOE TIaJICHHE
T€J, ABUKEHUE IO OKPYXHOCTH, WHEpLHs, B3aUMOJACHCTBUE TeIl;
b dy3usi, GpOyHOBCKOE NBIKEHHE, CTPOCHHE KUIKOCTEH U TBEPABIX
TeJd, W3MEHeHue oO0bema Tell TMpU HarpeBaHuu (OXJIaXICHUH),
TEIJIOBOE PABHOBECHE, WCMApEHHE, KOHJIEHCAlUs, IUIaBIICHHUE,
KPUCTAJUTU3AIMS, KHUIIEHUE, BIAXHOCTh BO3/yXa, IOBBIINICHUE
JABJICHUSI Ta3a MIPU €r0 HArPEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXTY
napaMeTpaMu COCTOSIHHMSI ra3a B M3OIPOIECcax; 3JEKTpU3alus Tell,
B3aMMO/ICUCTBUE 3apsII0B
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10.4

OnuceiBaTh MEXAHUYECKOE [BH)KEHUE, HCIONb3Yys (PU3NUYECKHE
BEJIMYMHBI: KOOPAUHATA, IyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CUIa, UMIYJIbC Tella, KUHETUYECKas DHEpIus,
NOTEHLIMANIbHAsA JHEPrus, MeXaHudeckas paboTa, MeXaHUdecKas
MOIIIHOCTh; TpPH ONHCAHUU MPABWIBHO TPAKTOBATh (PUIUYECKUM
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHHS M €IMHMUIIbI,
HaXOAUTh (OPMYIIbI, CBA3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEIIMUYUHY
C APYTMMU BEJIMYUHAMU

10.5

OnuceIBaTh N3yUEHHBIC TEIUIOBBIC CBOWCTBA TEIl M TETNIOBBIC SIBJICHHUS,
UCTIONB3Yysl (pU3MYECKHe BEIWYMHBI: JIaBI€HUE Tra3a, TeMIeparypa,
CpenHsisl KHHETHUYECKasi YHEPTHsl XaOTUYECKOTO JBMKCHUS MOJIEKYT,
CpeIHEKBaapAaTUYHAS CKOPOCTh MOJIEKYJd, KOJIWYECTBO TEIUIOTHI,
BHYTPEHHsISI JHeprusi, pabora ra3a, Ko3(Q(PUIUEHT MOJIE3HOTO
JICHCTBHS TEIJIOBOTO JIBUTATENs; TMPH ONWCAHUU TPABHIBHO
TPaKTOBaTh (U3MYECKUNA CMBICT HCIOJIB3yeMbIX BEIUYHH, WX
00O3HAYCHUsT W EIWHHMIBI, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIINE
JTaHHYI0 (PU3UUYECKYIO BEIHUMHY C JPYTUMH BeTUYNHAM

10.6

OnucelBaTh  HM3YYEHHBIE  JJIEKTPUUYECKHE CBOMCTBAa  BEIECTBA
U DJIEKTpUYECKue sBICHHUS (MPOILIECChl), HCIONb3ys (u3ndeckue
BEJIMYUHBL:  DJIEKTPUYECKUA  3apsifi,  BJIEKTPUYECKOE  IIOJIE,
HaIpPSOKEHHOCTh  TOJII, TOTEHIMal, pPa3HOCTh  IOTEHLHAJIOB;
Opy  ONMUCAaHWU TPABWIBHO TPaKTOBaTh (DU3UUYECKUH  CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, UX OO0O3HAYEHUS W €IUHMUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIONTNE JAHHYIO (PU3MUECKYIO BEIHYHUHY C IPYTUMU
BEJIMYMHAMU

10.7

aHANMM3UPOBATh (PU3UUECKHE TPOIECChl M SBICHUS, HCIOJb3Ys
bu3uYecKre 3aKOHBI ¥ MPUHITUIIBL: 3aKOH BCEMUPHOTO TsroTtenus, I, 11
u III 3axkonbpl HproTOHA, 3aKOH COXpaHEHUSI MEXAaHUYECKOW DHEPIuHU,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHLININ CYNEPIIO3UIUH CUII, TPUHIIUI
paBHONPaBHUS MHEPUHAIBHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBSI3b
CpeOHEW KUHETUYECKOM DSHEPIrHM TEIUIOBOIO JBWXEHUS MOJIEKYII
¢ aOCOIOTHOM TeMIEepaTypoi, MEePBhI 3aKOH TEPMOIMHAMHKH; 3aKOH
COXpAaHEHHUsI BJIEKTPUYECKOrO 3apsjaa, 3akoH KyioHa; npu 3ToM
pas3nuvaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MAaTeMaTUYECKOe
BBIPAXKEHHUE U yCIOBUS (TpaHUILIbl, 00JIACTH ) MPUMEHUMOCTHU

10.8

OOBSACHIT, OCHOBHBIC MPHUHIUIIBI JEUCTBUSL MAalIWH, NPUOOPOB
U TEXHUYECKUX YCTPOWMCTB; pa3ivyaTh YCJIOBUS HX OE€30MaCHOrO
VCIIOJIb30BAHUS B IOBCETHEBHOM KU3HU
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10.9

BBIMOTHATE 9KCIEPUMEHTHI TIO UCCIIEIOBAHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HMCIOIB30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPECHUN;
npu 3ToM (opMynupoBaTh TpoOieMy (3amady) U TUIOTE3Y
y4e0HOro 3KCHEpUMEHTa, COOMpPATh YCTAaHOBKY W3 MPEHJIOKEHHOTO
000pyI0OBaHUSs, MPOBOJUTH OMBIT U (DOPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBisATh NpsIMbIE U KOCBEHHbIE H3MepeHUs (U3HUECKUX
BEJIMYMH;, MPU ITOM BHIOMpPATh ONTUMAIbHBIA CIOCO0 H3MEPEHHS
Y HCIIOJIB30BATh NU3BECTHBIE METO/BI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI

10.11

UccnenoBath 3aBUCUMOCTH MEXIYy (U3UYECKUMHU BEJIMYMHAMU
C MCIIOJB30BAaHUEM MPSIMBIX U3MEPEHHI; IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBATh pPE3yJbTaThl IMOJYYCHHOM 3aBUCHMOCTH
dbU3UYeCKUX BEJIWYMH B BHUAE Tabiuil U rpaduKoB, JEJIaTh BBIBOJIBI
10 pe3yJIbTaTaM UCCIEIOBAHUS

10.12

CobOmonare mpaBwia 0O€30MAaCHOTO Tpylda TMpuU  MPOBEACHUU
UCCJIEIOBAaHUA B paMKax Y4eOHOro OKCIEpUMEHTa, Y4eOHO-
MCCIIEIOBATEIbCKONW M TPOEKTHOM AESTENbHOCTH C UCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBAHMUS

10.13

Pemmare pacueTHbie 3a/1a4uu ¢ SIBHO 33JaHHON (DM3MUECKON MOJENBIO,
UCTIONB3Yysl (pU3MYecKre 3aKOHbI W TNPUHIIUIBI;, HA OCHOBE aHalN3a
YCIOBHSI  3aJa4d  BBIOMpATh (U3HUYECKYIO MOJENb, BBIICIATH
¢usndecKue BETUIUHBI U (OPMYIIBI, HECOOXOAUMEBIE ISl €€ PeIICHHS,
NPOBOJIUTH PACUYETHl M OIICHUBATH PEATLHOCTh TOTYYCHHOTO 3HAUCHHUSI
br3uYECKON BEIIMUUHBI

10.14

Pematp  xadecTBeHHbBIE  3aJaud:  BBICTpAWBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIENIOYKY PACCYXKICHUM C OIIOPOM HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3ndecKue sBICHUS

10.15

Hcnonp3oBaTh TMpU  pelIeHUH Y4YEOHBIX 3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHMH JUIsl TIOMCKA, CTPYKTYPUPOBAHWS,
UHTEPIPETAIMU U TPEACTABICHUS Y4eOHOW M Hay4IHO-TOMYJISPHOM
uHGOpPMAIINH, TTOTYYEHHON U3 Pa3TUYHBIX UCTOYHUKOB; KPUTUUYECKU
aHAM3UPOBATH MOTyYaeMyI0 HH(DOpPMAIHIO

10.16

[TpuBOoAMTH TIpUMEPHI BKJIAJAa POCCHMCKUX M 3apyOEIKHBIX YUCHBIX-
(GU3HKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO
MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHWUS TO (U3WKE B TIOBCETHEBHOM
KU3HU JJ1s1 o0ecrieueHust 0€30MacHOCTH MpU 0OpalleHuu ¢ mpudopamu
U TEXHUYECKHMMHU YCTPOMCTBAMH, JJisI COXPAHEHHS 3I0POBbS
U COOJIFOJICHUSI HOPM 3KOJOTHYECKOTO TMOBEJCHUSI B OKpYKaloLIeh

cperne
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10.18

PaboTtarh B rpyIre ¢ BBIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy  TPYNIbl, PalHUOHAIBHO  PACIPEAENSThH
003aHHOCTH M IUIAHUPOBATh JAESATEIBHOCTh B HECTAaHAAPTHBIX
CUTyalusX, aJC€KBAaTHO OLICHMBATH BKJIAJ KAXKJIOIO0 M3 YYACTHUKOB
IPyNIbI B pEUIEHUE paccMaTpuBaeMoi pOOJIEMBbI

IIpoBepsiemble 3JIeMEHTBHI COIePsKAHUSA

Kon
pasnena

Kon
POBEPSAEMOrO
9JIEMEHTA

HpOBGpSIGMBIC SJICMCHTHI COACPIKAHUA

OU3NKA UMETOAbI HAYYHOI'O I[TO3HAHMA

1.1

®duznka — Hayka o npupoje. Hayunsle METOIbI TO3HAHUS
OKpy’Karoumero mupa. Poilb 3KCIIEpUMEHTa M TEOpUHU
B IIpOLIeCCe MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (hU3UKE

1.2

MopenvupoBanue (QU3NYECKUX SBICHUH M MPOIIECCOB.
Hayunble rumnote3pl. Pusznueckue 3aKOHbI U TEOPHH.
I'panunbl npuUMEHUMOCTH — (PU3MYECKUX  3aKOHOB.
[Mpunmun  cootBercTBUs. Ponb u  Mecto  (uU3MKHU
B (hOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTHUHBI MUPA,
B [IPAKTHYECKOM JEATEIbHOCTHU JFOIEH

MEXAHHUKA

2.1

KMHEMATHKA

2.1.1

Mexanuyeckoe JIBHKECHUE. OTHOCUTETBHOCTD
MEXaHUYECKOr0 JBUKEHUS. Cucrema  orcuera.
Tpaekropus

2.1.2

ITepemerienue, CKOPOCTh (cpennss CKOPOCTb,
MTHOBEHHAsl CKOPOCTh) M YCKOPEHHUE MaTepualbHOI
TOYKH, HUX TMPOEKIMU HA OCHU CHUCTEMBl KOOpJMHAT.
CroxeHue nepeMelieHnii U CJI0KeHUe CKOPOCTel

2.1.3

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIMHEUHOE
nexkeHue. ['padgukn 3aBHCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS, MYTH U MEPEMELICHUS MaTEPUATIBHON TOUYKH
OT BPEMEHU

2.14

CBobOoHOE MajicHue. Y CKOpEHHE CBOOOIHOTO MaICHUS

2.1.5

KpuBonuneliHoe nBmkeHue. PaBHOMEpHOE JBHXKEHUE
MAaTEpUAIBHOM TOYKM IO  OKPYXHOCTH.  YTIJOBas

60



denepanbHas padboudas nporpamma | dusuka. 10—11 knaccer (6a30BbIil ypOBEHB)

CKOpOCTb, JHMHEWHas ckopocTh. Ilepuon u wyacrtora.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHuyeckue  yCTpOMCTBA:  CIMIOMETP,  JIBUKCHHUE
CHAps10B, LIEIIHBIE U PEMEHHBIE IIepeIaun

2.1.7

[Ipaktuueckue pabGotel. M3MepeHue  MIHOBEHHOU
ckopocTH. MccnenoBaHue COOTHONIEHUS MEXAY MyTIMU,
NPOWICHHBIMU TEJIOM 3a IIOCJIENOBATEIILHBIE PABHBIE
IIPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHUU
C HAYaJlbHOM CKOpPOCTBIO, pPaBHOW HYyIw0. HM3ydeHue
NBIWKEHMS IIApUKa B BA3KOM JKHUIKOCTH. M3yueHue
JBUKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JIMHAMUKA

2.2.1

[IpuHuun otHocutenbHOCTH ['anmuies. IlepBbit 3aKkoH
HeroToHna. lHeprmaibHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHUUN cynepno3uiu Cui

223

Bropoit 3akon HproToHa st mMaTepuanbHOM TOYKU
B uHepuuanbHoit cucreme orcuera (MCO). Tperuii 3akoH
HreroToHa 1151 MaTepUanbHbIX TOUYEK

2.2.4

3aKoH BCCMUPHOT'O TATOTCHMUA. Cuma TsSKeCTH. HepBa;I
KOCMHYCCKAasA CKOPOCTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuiia TpEHUS CKOJIbKEHUS
u cuna tpeHus mnokos. Kosddumment tpenms. Cuna
COTPOTUBIICHUS MPH JBUKCHHUH TeJla B )KUIKOCTH WIIH Ta3e

2.2.7

bHOC M BPAIlaTCIIbBHOC IBHKCHHC a0COTIIOTHO

2.2.8

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpamieHus. [linedo
cuibl. YcioBus paBHoBecus TBepaoro tena B UCO

2.29

TexHuyeckue yCTpOWCTBA: NOAIIMIIHUKHN, JIBUKECHHE
VCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[Mpaktuueckue paboTel. M3ydeHue IBMKEHHS Opycka
10 HAKJIOHHOM TJTOCKOCTH IO IEUCTBHEM HECKOJIBKUX CHII.
HccnenoBanne 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAOLINX
B JedopMupyemMoil TpyXHMHE U PE3UHOBOM 00pasIle,
OT BeJIMUMHBI UX nepopmanuu. MccnenoBanue ycinoBuii
PaBHOBECHS TBEPJOTO TEJIA, UMEIOIIETO OCh BPAIICHUS
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23 3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1 NmMnynbsc MmaTepraibHOM TOUKHU, CUCTEMBI MAaTEPUATIbHBIX
ToueK. IMIyabC CUIIBI U U3MEHEHHE UMITYJIbCa Tella

2.3.2 3akoH coxpaHeHuss wummyibca B HMCO. PeaktuBHOE
JBUKECHHE

233 Pabora cuibl

234 MoOUIHOCTh CHJIBI

2.3.5 Kunernueckas sHeprusi maTepuanbHOi ToukH. Teopema
0 KUHETHUYECKON dHEPIUH

2.3.6 [lorenunanbHas dHeprus. lloreHnmanbHas >Heprus
ynpyro nae@opMupoBaHHOW mpykuHbl. lloTeHuunanpHas
SHEPrus Teja BOJIU3M MOBEPXHOCTH 3eMITH

2.3.7 [loTennuanbHbple W HENMOTEeHUUaNbHbIE cHbl. CBA3b
paboThl  HEMOTEHIMAIbHBIX CHUJI C  HM3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEeHUS
MEXaHUYECKOU SHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckne ycTpoicTBa: JBUKEHHE PAKET, BOIOMET,
KOIep, NPYKUHHBIA MUCTOJIET

2.3.10 [IpakTryeckue padotel. M3yueHnue cBSA3U CKOpOCTEH Tel
npu Heynpyrom ynape. MccimemoBaHue cCBsi3M pabOThHI
CUJIbI C '3MEHEHUEM MEXaHUUYECKON YHEPTrUH Tella

3 MOJIEKVYIJIAPHAS ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU

3.1.1 OCHOBHbBIE  TIOJIOKEHHSI  MOJIEKYJIAPHO-KUHETUYECKOM
teopun. bpoyHoBckoe asmxenue. Aubddysus. Xapakrep
JBUKECHUS U B3aUMOJECHCTBHS YaCTHI] BELIECTBA

3.1.2 Mopgenn cTpoeHusl ras3oB, JKHAKOCTEW W TBEPABIX Tel
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJIEIICH

3.1.3 Macca monekyn. KonmuectBo BemectBa. IlocrosiHHas
ABorajipo

3.1.4 TenmmoBoe paBHOBecue. Temrieparypa U ee U3MEpEHHUE.
[IIxana remnepartyp Llenbcus

3.1.5 Mogens wuaeanbHOoro ra3za. (OCHOBHOE ypaBHEHHE

MOJ'IGK}U'IHpHO-KHHGTPI‘-IGCKOﬁ TCOPHH NACAJIIBHOT'O Ira3a
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3.1.6

AbcontoTHast ~ TeMmIeparypa Kak  Mepa  CpefHei
KMHETUYECKOM DJHEPTrUH TEIUIOBOTO JBHM)KEHUS YAaCTHIL
ra3a. [IIkama remneparyp KenbpBuna

3.1.7

VYpasuenue Knanelipona — Menaeneesa. 3akoH [lanbroHa

3.1.8

['a3oBele 3akoHBI. M3omporecchl B HACAIbHOM Trase
C TIOCTOSTHHBIM KOJMYECTBOM BEIIECTBA: H30TEpMa,
u30xopa, uzobapa

3.1.9

TexHU4eCcKHre yCTPOUCTBA: TEPMOMETP, OapOMETP

3.1.10

[Ipaktuueckue pabotsl. M3mepenwe wmacchl BO3ayXa
B KiaccHoW KkoMmHare. HccienoBanue 3aBUCUMOCTH
MEXIy [apamMeTpamMu COCTOSIHUSA Pa3peKEHHOr0 ra3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepMOIII/IHaMI/IIIGCKaSI CHUCTCMA. BHyTpeHHSISI OHCPIUA
TepMOJII/IHaMI/IIICCKOﬁ CHUCTCMBI )41 CIIOCOOBI cC
N3MCHCHUA

3.2.2

KonuuectBo TemoTel U pabota. BHyTpeHHss1 HEprus
OJIHOATOMHOT'O UJI€aTbHOTO Ta3a

3.2.3

Buner teronepenadn: TETUIONPOBOIHOCTh, KOHBEKITHS,
U3ITy4eHUe. TemnoemkocTh Tena. VY nenbHas
TEIUIOEMKOCTh BellecTBa. PacueT konmuecTBa TEIMIOTHI
IpH TeTIonepeaye

3.2.4

IlepBblii 3ak0H TepmoavHaMUKH. [IpuMeHeHUE nepBOrO
3aKOHA TEPMOJUHAMUKH K m3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl raza

3.2.5

TemnoBble mamwuHbl. [IpUHIMOBL JEUCTBUA TEIUIOBBIX
MamyH. [IpeoOpa3oBaHus JHEPTUH B TEIJIOBBIX MaIlTHHAX.
Kospdunuent mnonesnoro neiicteus (mamee — KIIJI)
teroBor mamuHel. [ukin Kapao u ero KIT/]

3.2.6

Btopoit 3akoH  TepMoauHamukd. HeoOpaTumMocTh
IpoIeccoB B MpUPOJE.  [emjoBble  JABUTATEIH.
DKOJIOTUYECKHE MPOOTIEMBI TeTNIOIHEPTETHKA

3.2.7

TexHuyeckue yCTpOWCTBA: JBUIATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAMIBHUK, KOHAUIIUOHED

3.2.8

[IpakTrueckue paboTHI. N3mepenune YAEIbHOU
TEIUIOEMKOCTH
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33 AT'PEI'ATHBIE COCTOSAHUSA BEIIIECTBA. ®A30BbIE ITEPEXO/1bI

3.3.1 [TapooOpazoBanue u  KoHJeHcamusi.  Mcmapenue
U KWUIEHHWE. YelbHas TemioTa NnapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHUS

3.3.2 AOCo0THAasE YW OTHOCHUTENIbHAs BJIAXKHOCTb BO3ZyXa.
Haceiennsiii nap

3.33 Teepnoe teno. Kpucrammmueckue u amopduble Tena.
AHM30TPOIHS CBOMCTB KpUCTAILIOB. JKUIKHE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHUabl

3.34 [InaBnenue W KpucTauM3alus. YAelbHas TEIJIOTa
wiasnenus. Cyoaumanus

3.3.5 YpaBHeHME TEIIOBOTO OanaHca

3.3.6 TexHu4yeckre yCTpONCTBA: TUTPOMETP MU IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUHM TIOJYYCHUS COBPEMEHHBIX
MaTepuaioB, B TOM  YHUCJI€  HaHOMaTEpHAJIOB,
Y HAHOTEXHOJIOT MU

3.3.7 [Ipaktuueckue padoThl. i3MepeHue BIaKHOCTH BO3/IyXa

4 OJIEKTPOANHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 DIIeKTpU3alus Tel. DNeKTpudeckuil 3apsa. JBa Buaa
AIEKTPUUYECKUX 3apSI0B

4.1.2 [TpoBOIHUKH, TUIIEKTPUKHU U TTOTYIPOBOTHUKU

4.1.3 3aKOH COXpaHEHHUs JIEKTPUUECKOro 3apsiaa

4.1.4 B3aumopeiictBue 3apsaa0B. 3akoH Kynona

4.1.5 nyeckoe mnose. HanpsskeHHOCTh 3JIEKTPUYECKOro

uuud. JIMHUK Hanps>)KEeHHOCTU

4.1.6 PaGota cun smekrpocrarnueckoro mods. [loTenmman.
PazHocth moTeHnmanos

4.1.7 [IpoBOOHUKM W JOUBJEKTPUKA B IOCTOSIHHOM
AIEKTPUUYECKOM ToJie. JlusneKkTpudeckasi mpoOHUIIAeMOCTh

4.1.8 OnektpoeMkocTh.  KoHpaeHcaTop.  DJIEKTPOEMKOCTH

IIJIOCKOI'O KOHACHCATOpAa. 3Hepr1/151 3aPsSKCHHOI'O
KOHACHCATOpa
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4.1.9

TexHuueckre yCTpOMCTBA: DIEKTPOCKOIL, JJIEKTPOMETP,
JIEKTPOCTaTUYECKAs] 3aIlUTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYWHBIN
IIPUHTEP

4.1.10

[Ipaktuueckue paboTbl. M3MepeHHe 3IIEKTPOEMKOCTU
KOHJIEHCATOpa

4.2

[MOCTOSHHBIN DJIEKTPUUYECKHUIU TOK.

TOKH B PA3JIMYHBIX CPEIAX

4.2.1

YcnoBus CynecTBOBaHUS MOCTOSSHHOTO DJIEKTPUYECKOTO
toka. Uctounuku Toka. Crita Toka. [IoCTOIHHBIN TOK

4.2.2

Hanpsixenue. 3akon Oma 11 ydacTka Henu

4.2.3

SHGKTPH‘IGCKOC COIIPOTUBJICHUC. YJICJILHOC COITPOTHUBJICHUC
BCIICCTBA

4.24

HOCJ’IGJIOB&TGHBHO@, mapajjiIiCJIbHOC, CMCIIIaHHOC
COCAMHCHUC ITPOBOAHUKOB

4.2.5

Pabora anexTpudeckoro Toka. 3akon [[xoyns — Jlenna

4.2.6

MOH.IHOCTB QJICKTPUICCKOI'O TOKa

4.2.7

anekTpoaBuxkymaa cuia (nanee — 3/1C) u BHyTpeHHEE
COMPOTHUBJICHUE UCTOYHUKA TOKA. 3akoH OMa JyIsl OJTHOM
(3aMKHYTOM) AJIEKTPUYECKOM LeTIH. KopoTtkoe
3aMbIKaHUE

4.2.8

OJNEeKTPOHHAsI  MPOBOJAMMOCTH  TBEPJBIX  METAJIOB.
3aBUCHMOCTD COITPOTHURIICHHSI METAIIIOB OT TEMIIEPATYPBHI.
CBepXxXnpoBOIMMOCTh

4.2.9

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
MIy4YKOB

4.2.10

[TomynpoBOOHUKMY. CoOcTBeHHAasT W TpUMECHas
IPOBOJIUMOCTh  MOJYNPOBOJHUKOB. CBoOMCTBa  p-n
nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B AIEKTPOIUTAX.
DIIEKTPOUTHYECKAS TUCCOIHAIMSA. DIEKTPOIIU3

4.2.12

DNeKTpUUeCKU TOoKk B Tra3zax. (CaMOCTOSTENbHBIN
U HECAMOCTOSITENIbHBIN  pa3psan. PaszmuuHble THIBI
CaMOCTOSITENBRHOTO pa3psana. Monunus. [lnazma
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4.2.13

TexHuueckue yCTpOMCTBA: aMIEPMETpP, BOJIBTMETD,
peocTar, HCTOYHUKHA TOKa, AJIEKTPOHArpeBaTelIbHbIE
npuOOpbI, IEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJIECHUS, BaKyyMHBId  JUOJ, TEPMHUCTOPHI
U (OTOpPE3UCTOpHl,  MOJYIPOBOJHUKOBBIM  JHMO/,
raJbBaHHKa

4.2.14

[Ipaktuueckue  pabotbl.  M3yyeHue  CMELIAHHOTO
COCIMHEHHUS PE3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
conporusieHus. Habnronenue anekrponunza
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IIpoBepsiemble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTe/IbHOM

NporpaMMslI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHON MPOrPaMMBI CpETHEr0 00IIIero 00pa3oBaHus

11.1

JleMoHCTpUpOBaTh Ha HOpUMEpPaX poJib ©U  MecTo  (U3UKH
B )OPMUPOBAHUH COBPEMEHHOW HAYYHOU KapTHUHBI MUPA, B PA3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKON AEATEIBHOCTH
JrOAEH, 1IeIOCTHOCTD U €JMHCTBO (PU3NYECKON KAPTUHBI MUPA

11.2

Y4uuTeIBaThH T'paHUIbI IPUMCHCHUS N3YUCHHDBIX (1)I/IBI/I‘ICCKI/IX MOI[eHefIi
TOYCUHBIN C-)JIGKTpI/I‘{eCKI/Iﬁ 3apAan, AACpHad MOACIb aTOMA, HYKJIOHHAA
MOJACJIb aTOMHOT'O sapa Ipru pCIICHUN (bl/IBI/IIIGCKI/IX 3aaa4

11.3

Pacrio3HaBaTh (usnueckue sBiIeHHS (TIPOIECCH) U OOBSACHATH WX
Ha OCHOBE 3aKOHOB OJJICKTPOJMHAMUKM ¢ KBaHTOBOW (DH3UKH:
AJIEKTPUYECKasl MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JCHCTBHSI ~ TOKa,  B3aWMOJICWCTBHE  MAarHUTOB,
AJIGKTPOMAarHUTHAsl ~ WHAYKIMWS, JCHCTBUE  MAarHUTHOTO  TIOJIS
Ha TIPOBOJHUK C TOKOM W JBWDKYIIUICS 3apsij, SJICKTPOMArHUTHBIC
KoJIeOaHWsI W BOJIHBI, MPSMOJUHEHHOE pPACIpPOCTPaHCHHE CBETA,
OTpa)KeHHE, IIpEeJIOMIICHHE, uHTeppepeHIus, nudpaxius
Y TIOJIApU3AIUs CBETa, TUCTIEPCHS CBETa, (POTOAIEKTpUICCKHM 3P DHEeKT
(potoapdekt), cBeToBOE naBlieHHE, BO3ZHUKHOBEHHE JHUHEWUYATOIO
CIICKTpa aromMa BOJOPOJa, €CTCCTBEHHAas M  HWCKYCCTBCHHAs
PalMOaKTHBHOCTH

11.4

OnuceiBaTh M3YYECHHBIE CBOWMCTBAa BellecTBA  (AJIECKTPUYECKHE,
MarHUTHBIE, ONTUYECKHE, DIEKTPUUYECKYIO MPOBOAUMOCTD PA3IMUYHbBIX
Cped) U DIEKTPOMAarHUTHBIE SBJICHUS (IIPOLIECCHI), HCIOIB3YS
dusnueckre BETWYMHBI: JJIEKTPUUYECKUM  3apsa, Ccuila TOKa,
ANEKTPUYECKOE  HAMPSDIKEHHE, DJIEKTPUYECKOE  COMPOTHUBIICHHUE,
pazHocTh notennuanos, JJC, pabota Toka, UHAYKIUSA MarHUTHOTO
nosis, cuna Awmmnepa, cwia JlopeHla, WHAYKTUBHOCTHh KATYIIKH,
DHEPTUsl AIEKTPUUECKOT0 W MArHUTHOTO TOJIeH, MEPUOJI M YacToTa
KosieO0aHmii B KOJIeOaTeIbHOM KOHTYPE, 3apsijl M CHJIa TOKa B TIPOIECCE
FapMOHUYECKUX  JJICKTPOMArHUTHBIX  KoyieOaHWil,  (OKycHOE
pacCTOSIHUE M ONTUYECKAsl CUJia JIMH3BI, MPU OMUCAHUM MPaBUIBHO
TPakTOBaTh (PU3UYECKUM CMBICT HCHOJB3yeMbIX BEJIMYUH, HUX
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0003HaYeHHUs] W €JMHHULBI;, YKa3blBaThb (POPMYJIbL, CBS3bIBAIOLINE
JaHHYI0 (PU3HUYECKYIO BEJIMYMHY C IPYTUMHU BEIMUYMHAMU

11.5

OnunceiBaTh H3y4EHHBIE KBAHTOBBIE SIBJICHUS U ITPOLIECCHI, UCIIOIB3YS
(¢u3nuecKre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETA, JHEPrus U UMIYJbC (OTOHA, MEPHO]
NoJIypacnaja, >SHEpPrus CBA3M AaTOMHBIX AJ€p; 0IpPU ONUCAHUU
IPABWIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCIOJIb3YEMbIX BEJTMYHH,
uX 00O3HAYEHUs W €IUHUIBI, yKa3blBaTh (OPMYIIbI, CBSI3bIBAIOLINE
JaHHYI0 (PU3UYECKYIO BEIMYMHY C IPYTMMHU BEJIMYMHAMU, BHIYUCIIATH
3HaueHue (PU3NYECKOMN BEITMUHUHbI

11.6

Ananu3upoBaTh (PHU3MYCCKHUE TIPOIECChI W SBIICHUS, WCIOIL3YS
¢usnueckre 3aKOHBI W NPUHOUINBL: 3akoH OMa, 3aKOHBI
MIOCTICIOBATEIFHOTO W TapajlIeIbHOTO COCIWHEHUS TPOBOIHUKOB,
3akoH JIkoyins — JIeHIa, 3aKOH AJICKTPOMAarHUTHOW MHIYKITMH, 3aKOH
PSIMOJIMHEHHOTO PAacIPOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHMSI CBETA,
3aKOHBI TIPEITOMIICHHS CBETa, ypaBHCHHE DHHIITEeHHA
s poroaddexra, 3aKOH COXpaHEHUS DHEPTUM, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOTO 3apsijia, 3aKoH
COXpaHEHHUSl ~ MaccoBOro  uucia, Tnoctynatel bopa, 3akoH
pPaAMOAaKTUBHOTO pacmaja; NpH H3TOM  pas3inyaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €r0 MaTEeMAaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIIbl, 00J1ACTH) TPUMEHUMOCTH

11.7

OnpenensTe HaNpaBlI€HUE BEKTOpPAa WHAYKIUMU MarHUTHOTO MO
IIPOBOJIHHKA C TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHna

11.8

CtpouTh U ONKCHIBaTh H300pa)KEHUE, CO37aBaeMOE IIJIOCKUM
3epKajoM, TOHKOW JIMH30H1

11.9

BBITIOJTHATH 9KCTIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3UUECKUX SBICHHM
U MPOLECCOB C MCIOIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
npu 3ToM (popmynupoBaTh nMpodieMy (3a1ady) U TUIIOTE3y Y4EOHOTO
AKCHEPUMEHTA,  COOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOIO
000pyAOBaHUS, TPOBOAUTH OIBIT U (POPMYITHPOBATH BHIBOJIBI

11.10

OcymiecTBisATh TPsIMBIE W KOCBEHHBIE W3MEpEHUs (U3HUECKUX
BEJIMYUH; TMPU ATOM BBIOMPATH ONTHUMAIbHBIA CHOCO0 HM3MEpPEHUs
M HCIOJB30BaTh M3BECTHBIE METOJBl OLIEHKM IOTPEIIHOCTEN
U3MEPEHU

11.11

NccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEJIMUHUH C UCIIOJIB30BAHUEM
OpSMBIX HU3MEPEHHH; TP OTOM KOHCTPYUPOBATh YCTaHOBKY,
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dbuKcupoBaTh PE3YyIbTATHl TMOJYYEHHONM 3aBUCUMOCTH (U3UYECKHUX
BEJIMYUH B BHJI€ Ta0IUI] U TpapuKOB, JeJIaTh BHIBOJIbI MO pe3yJibTaTaMm
UCCIIENOBAHUS

11.12

CobOmonare mnpaBwia 0€30MAaCHOrO Tpylda IMpUd  MPOBEACHHUU
UCCJIEIOBAaHUA B paMKaxX Y4YeOHOro OJKCIIEpUMEHTa, Y4eOHO-
VICCIIEIOBATEIILCKON U IIPOEKTHOM JEATEIBHOCTU C UCIIOIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a00OPaTOPHOTO 000PYIOBAHHUS

11.13

Pemiate pacuetHble 3a7a4u ¢ SBHO 3aJaHHON (PU3UUECKON MOJIEIbIO,
UCTIONB3Ysl (hU3WUECKUE 3aKOHBI W TPHUHIMIIBI; HA OCHOBE aHaIM3a
yCJIOBUSl 3aJjauyd  BBIOMpaTh (U3MYECKYH0 MOJIENb, BBIACISTH
dbu3udeckre BeJIMUUHBI U (HOPMYJIbI, HEOOXOIUMBIC JJISl €€ PeIICHHUs,
MPOBOJAUTH PACUETHI U OLIEHUBATH PEAIBHOCTD MOJYYEHHOT'O 3HAYCHUS
bU3UYECKON BEIIMUUHBI

11.14

Pemiats Ka4CCTBCHHBIC 3adadyu: BBICTpANBATDH JJOIT'MYCCKHU
HCIIPOTUBOPCUYUBYIO ICIIOYKY paCCY}KJICHI/If/i C OHOpOﬁ Ha NU3YYCHHBLIC
3dKOHbI, 3dKOHOMCPHOCTH U (1)I/IBH‘1€CKI/IC SIBJICHUA

11.15

Hcnonb3oBaTh TMpH pelIeHHH Y4YEOHBIX 3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKa, CTPYKTYPUPOBAHMS,
UHTEPIIPETAlMU U TPEACTABICHUS Y4eOHOW M HAyYHO-TOMYJISIPHON
uH(pOpPMAIINH, TTOJTYYEHHON U3 Pa3IUYHBIX UCTOYHUKOB; KPUTUYECKH
aHAIM3UPOBATH MOTYyYaeMYI0 HH(DOpMAIHIO

11.16

OOBSICHATH TIPUHIIUIBI JEUCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOWCTB; pa3auyaTh YCJIOBHS WX OE30MaCHOr0 HCIOJIb30BaHUS
B IOBCETHEBHOMN KU3HU

11.17

[IpuBoaUTH TpUMEpHI BKJIAJAa POCCUMCKUX M 3apyOeKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B O0BICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TeopeTHUYeCcKUe 3HAHUA MO (DU3HMKE B IOBCETHEBHOM
KU3HU J151 o0ecredeHus: 0€30MacHOCTH MPHU 00paIeHnu ¢ mpudopamu
U TEXHUYECKUMM YCTPOWUCTBAMHM, JJIi COXPAHEHHUS 3J0pPOBbS
U COONIFOZICHUS HOPM DKOJOTHYECKOTO ITOBCJICHHS B OKPY)KAIOMICH

cpene

11.19

PaGoTtarh B rpyrie ¢ BHIMOTHEHNEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh  pabOTy TPYNIbL, pAlMOHAIBHO  paCHpenelsiTh
00SI3aHHOCTH ¥ IUJIAHUPOBATh JIESITEIBHOCTL B HECTaHIAAPTHBIX
CUTyalMsiX, aJ€KBATHO OLIEHWBATh BKJIAaJ KaXJOTO0 U3 YYaCTHUKOB
TPYIIIbI B pEUIEHNE pacCMaTpUBaeMOi TpoOIeMbl
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IIpoBepsieMble 3jIeMEHTHI COIEPKAHUS

Kon Kon [IpoBepsieMbl€ 2IIEMEHTBI COAEPIKAHUSA
paszena | MpoOBEPSIEMOro
AJIEMEHTA
4 DJIEKTPOANHAMHUKA
4.3 MAT'HUTHOE ITOJIE. QJIEKTPOMAT HUTHAA MHAYKIA

4.3.1 [TocTtossHHbIe MarHUTHL. B3ammopaeicTBHE MOCTOSHHBIX
MarHuTOB

4.3.2 MaruutHoe mone. BekTop MarHMTHOM MHIYKLHH.
[Mpunuun cynepno3unvu. JIMHUY MarHUTHOW WHIYKIIUH.
Kaptuna nuHMit MarHUTHOW WHTYKIIMH TTOJISI TOCTOSTHHBIX
MarHuTOB

433 MaruuTtHoe 1nosie npoBOJHUKA ¢ TOKOM. KapTuHa nuHMiA
MoJIsl JYIMHHOTO TPSIMOTO TPOBOJHHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJIHUKA, KATYIMIKH C TOKOM. OTbIT
Opcrena. BzanmopeiicTBue mpoBOAHMKOB C TOKOM

434 Cuna Ammepa, ee MOZyJIb U HAITpaBJICHHUE

4.3.5 Cuina Jlopenna, ee MOIyJib U HampaBiieHUe. [[BrkeHHe
3apsKEHHOM YacTHUIBl B OJIHOPOJHOM MArHUTHOM TIOJIE.
Pa6ora cumnsl Jlopena

4.3.6 SIBrIeHUE 2JIEKTPOMArHUTHON MHYKIIMU

4.3.7 [ToTok BekTOpa MarHUTHOW UHAYKIIUU

4.3.8 OJIC uHaykuu. 3aKOH 3JIEKTPOMAarHUTHOM WHIYKIIUU
Qdapanest

4.3.9 BuxpeBoe nanekrpuueckoe mone. OIJC uHIyKIUU
B IIPOBOJIHHUKE, JBIKYIIEMCS MOCTYMATEIBHO
B OJHOPOJHOM MarHMUTHOM I0JIE

4.3.10 [TpaBuiio JIenua

4.3.11 NunyktuBHOCTh.  SBrmenne  camouHaykiuu.  JJ[C
CaMOUHIYKIUU

4.3.12 DHeprus MarHUTHOTO MOJISl KATYIIKH C TOKOM

4.3.13 DIEeKTPOMarHuTHOE ToJie

4.3.14 TexHnueckne  yCTpOMCTBA: MOCTOSIHHBIE  MArHUTHI,

QJICKTPOMArHuThI, QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTHUIL, THAYKIIWMOHHAs I1€Yb
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4.3.15

[Ipaktuueckue paborbl. M3yyeHMe MarHUTHOrO MO
KaTyIIKHU C TOKOM. MccienoBanue nelcTBus MOCTOSSHHOTO
MarHuTa Ha pamKy Cc TOKoMm. HccnemoBaHue sBICHUSA
BJIEKTPOMArHUTHON MHAYKIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUNYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.1.1

KoneOarenbsHas cucrema. CBoOOIHBIE KOJICOAHUS.
I"apmonndeckue KOJIeOaHMs. [Tepuon, 4yacToTa,
aMIuTyaa u ¢asza KojaebaHui

5.1.2

[IpyXrHHBIN MasgTHUK. MaTeMaTU4eCKUN MasTHUK

5.1.3

YpaBHeHHE TrapMOHUYCCKHUX KOJICOaHUA.
Kunemarunueckoe u IUHAMHAYECKOE OIMCAHUE
K0J1€0aTeIbHOr0 ABMKECHUS

5.14

[IpeBpatienue 3HEpruy NpU rapMOHUYECKUX KOJIeOaHUsIX.
CBs3b  aMIUIUTY/ABl KOJIEOAHUN WMCXOJTHOM BEITUYHHBI
C aMIUTUTYAaMU KoJieOaHUN ee CKOPOCTHU U YCKOPEHHUS

5.1.5

Koneb6atenbupiit KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE
KoJIcOaHUs B HICAIILHOM KoJIe0aTeIbHOM
KOHTYpE. Amnanorus MEXKTY MeXaHUYEeCKUMH
U DJEeKTPOMarHUTHBIMH  KojeOaHusmu. Dopmyna
ToMcoHna

5.1.6

3aKOH COXPAaHEHHsI YHEPTUHU B UCATBHOM KOJIe0aTEIIbHOM
KOHTYpe

5.1.7

BriHyXneHHble MexaHWdeckue KoJjiebaHus. PesoHaHC.
Pe3onancHas kpuBas. BeIHYKI€HHBIE DJIEKTPOMAarHUTHHIE
KoJieOaHus.

5.1.8

[lepemenHnblii TOK. CHHYCOUJATbHBIN IEPEMEHHBIN TOK.

5.1.9

Mo1HoCTh MIEPEMEHHOT 0 TOKA. AMIUIUTYTHOE
Y JICMCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HANPSIKCHUS

5.1.10

Tpanchopmarop. [IpousBoacTso, repenaya
U TOTpeOIeHUE DIEKTPUUECKON YHEPTUU. IKOJIOTHIECKUE
pHUCKHU pu IIPOU3BOJCTBE ANEKTPUYECKOU
sHeprun. KynbTypa UCHOIB30BaHUS BJIEKTPOIHEPTUU
B IIOBCEJTHEBHOW KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad, 3JeKTpUIeCKUn
3BOHOK, JINHUU 3JIEKTponepeay
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5.1.12

[Ipaktuueckue pabothl. HccnenoBaHue 3aBUCUMOCTH
neproja MajiblX Kojie0aHUM rpy3a Ha HUTU OT JJIMHBI
HUTHU U Macchl rpysa. MccnegoBanue nepeMeHHOro Toka
B Uemd U3  IOCIEAOBATENbHO  COCIMHEHHBIX
KOHJIEHCATOpa, KaTYLIKU U pe3ucTopa

5.2 MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1 MexaHuyeckue BOJIHBL, YCIOBHUS PaCIPOCTPAHECHUS.
[lepron. CkopocTh pacnpoCTpaHEHHUs] W JJIMHA BOJIHBI.
[Tonepeuynsie ¥ TPOOIBHBIE BOJIHBI

5.2.2 HNutepdepenius u audpakius MEXxaHUIECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BbicoTa TOHa.
TemOp 3ByKa

5.2.4 ONEKTPOMarHuTHbIE  BOJHBL.  YCIOBUSL  W3JIy4EHUS
JJICKTPOMATHUTHBIX ~ BOJH. B3auMHas  opueHTalMs
BekTOpoB E, B 1 V B 3JIeKTpOMarHuTHOM BOJIHE B BAKyyMeE

5.2.5 CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpaXKEHUE,
IIPEJIOMJIEHUE, MOJISIpU3aLus, nudpakius,
uHTepdepeninst. CKOpocTb 3MEKTPOMATHUTHBIX BOJTH

5.2.6 [llxkama  3JIEKTpOMAarHUTHbIX  BOJH.  lIpumMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpyHUMIIBI PaIMOCBSI3U U TEJIEBUACHUS. Pannonokamus.
DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI

5.2.8 TexHuueckue yCTpOMCTBA: MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIbTPAa3BYKOBasi JUArHOCTHMKAa B TEXHUKE U MEIULIHHE,
pagap, paavoNpUEMHUK, TEIEBU30DP, aHTEHHA, TeIe(OH,
CBY-neub

53 OIITUKA

5.3.1 [IpsiMOJIMHEWHOE pacIpOCTPAaHEHHE CBETA B OJJHOPOJHOMN
cpene. JIyd cBera

5.3.2 OtpaxxeHue  cBeTa. 3aKOHbI  OTpPaXXEHUS  CBETA.
[TocTpoenne n300pakeHNi B MIIOCKOM 3€pKaje

5.3.3 [Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA.
AOCOIOTHBIN MTOKA3aTeb MPEIOMIICHUS

5.34 [TonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbld yron

IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS
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5.3.5

Hucnepcus ceeta. CinoxHsblii cocTaB Oenoro ceera. L{geT

5.3.6

Cobuparome 1 paccerBarolive JUH3bl. TOHKas JHH3A.
@DOKyCHOE pPACCTOSIHUE M ONTHYECKas CWiIa TOHKON
auH3bl.  [locTpoeHne u300pakeHHd B COOMPAIOIIUX
U pacceuBarolux JjuH3ax. Popmyna TOHKOH JIMH3BIL.
YBenuueHue, 1aBacMoe JIMH301

5.3.7

[Ipenensl npUMEHMMOCTH T€OMETPUUECKON ONTUKHU

5.3.8

Wnrtepdpepennuss cera. KorepeHTHble HCTOYHHKHU.
VYcnoBust HaOMOAEHUS MaKCUMyMOB W MHUHHMYMOB
B UHTEp(EPEHIIMOHHON KapTHUHE OT JABYX CHH(pa3HBIX
KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuusa ceera. JudpakinuonHas penierka. Y cloBue
HAOJIIOICHHUST TJIABHBIX MAaKCUMYMOB TIpU  TAaJCHUU
MOHOXPOMAaTHYECKOr0  CBeTa Ha  JUPPAKIMOHHYIO
peueTKy

5.3.10

[Momspusanus ceerta

5.3.11

TexHuueckue yCTpoWcTBa: OYKH, Jiyma, ¢oToarnmnapar,
NPOEKIIMOHHBIN  ammapaT, MHKPOCKOI,  TEJEeCKOIl,
BOJIOKOHHAs  OMNTHKa, JAUQPPAKIMOHHAS  pelIeTKa,
HOJISIPOU]]

5.3.12

[IpakTyeckue  pabotel.  M3MepeHue  mokaszaTess
npenomiieHns. MccnemoBaHue CBOWCTB H300pa)keHUN
B tuH3ax. HaOmonenue aucnepcun cBeta

6 OJIEMEHTBI CHEL[I/IAHBHOPI TEOPUM OTHOCHUTEJIBHOCTU
6.1 ['paHuIbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU.
[TocTynaTel TEOPUU OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTD
MOJYJISI CKOpPOCTM CB€Ta B Bakyyme, MPUHIHUI
OTHOCHUTEILHOCTH DUHINITEHHA
6.2 OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTU.  3aMeJJIeHUE
BPEMEHHU U COKpPAIEHUE JJTUHBI
6.3 DHEPrusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b MacChl C PHEPrHUel U MMITYJIbCOM CBOOOIHOM
YaCTUIIbI. DHEPTHUS TTOKOSI CBOOOHON YACTUIIBI
7 KBAHTOBAS ®N3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKU
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7.1.1 ®oronsl. Popmyna Ilnanka cBsi3u 3HEPTUH POTOHA C €TO
YacTOTON. DHEPrus U UMITYJIbC (POTOHA

7.1.2 OtkpeiTie U wucciaenaoBanue (poroapdexra. OnbITHI
A.T'. CtoneroBa. 3akoHbl GpoTorddexra

7.1.3 VYpaBuenue OunmTeitHa 11 poroaddekra. «KpacHas
rpanuna» ¢potosddexra

7.1.4 JaBnenue ceeta. OnwrTel I1.H. JIeGeneBa

7.1.5 XUMUUYECKOE AEHCTBUE CBETA

7.1.6 TexHuueckue ycTponcTBa: (OTOIIEMEHT, POTOAATUHK,
coJIHEYHasi baTapes, CBETOIUO]T

7.2 CTPOEHUE ATOMA

7.2.1 Mopaenr aroma  Tomcona. Omnwitel  Pesepdopna
10 UCCJIEIOBAHUIO CTpOoeHUs aToMa. [lnanerapuas Mozenb
aToma

7.2.2 [Moctynatel bopa. M3nyuenue u morjoieHue ¢GOTOHOB
OpyU TMEpexoJe aroMa ¢ OJHOrO0 YPOBHS DSHEPrUU
Ha npyroid. Bunasl cniektpoB. CieKTp YpOBHEH SHEpPruu
aToma BOJOopoza

7.2.3 ple CBOWCTBa d4actull. Bomnel ge bpoiins.

JTyaJTA3M. Judpakmus

7.2.4 CHOHTaHHOE U BBIHYKJEHHOE H3JIy4Y€HHE. Y CTPOICTBO
Y TIPUHITUIT paOOTHI Ja3epa

7.2.5 TexHuueckue  yCTpPOWCTBA:  CIIEKTPAJIbHBIM  aHaAIU3
(CIEeKTPOCKOIT), Ja3ep, KBAHTOBbIA KOMIIBIOTED

7.2.6 [MpakTueckne pabotel. HaOmrogeHwe nmuHEHYaTOrO
CIIEKTpa

7.3 ATOMHOE S4PO

7.3.1 Metoapl HaOMIOJEHUS W PETUCTPAlMU DJIEMEHTAPHBIX
YacTUIL

7.3.2 OtkpeiTHe paguoakTuBHOCTH. OmbiTel Pesepdopma mo

OMPENICNICHUIO COCTaBa PaJUOAKTUBHOTO U3IYYCHUSI.
CaoiicTBa anb(da-, Oeta-, ramma-usnydeHus. BiusiHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MbI
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7.3.3

OtkpbiTHE NpOTOHA M HeWTpoHa. HykiloHHas moxaensb
anpa ['eiizenOepra — VMBanenko. 3apsaa sapa. Maccosoe
yucIo sapa. M3oromnsl

7.3.4

Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIM OeTa-
pacnan. [l'amma-u3nyueHue. 3akOH pPaJUOAKTHBHOIO
pacnaga

7.3.5

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jlegexr
Macchl spa

7.3.6

SnepHble peakuuu. /leneHue u CUHTE3 sA1ep

7.3.7

Anepnsiii peakrop. TepmosiaepHsiii cunte3. [IpoGiemsr
U MEPCHEKTUBBI SIICPHOM IHEPre€TUKU. IKOJOTUUYECKHUE
ACIEKTHI IEPHON SHEPTETUKHU

7.3.8

3J'I€M€HTapHBI€ HJaCTHIIBI. OTKpLITI/Ie IMO3UTPOHA.
(DyH)IaMeHTaJILHLIG BSaHMOHCﬁCTBHH

7.3.9

TexHnueckue yCTpoOUCTBa: 103UMETP, Kamepa BunbscoHa,
IEpHBINA peakTop, aToMHasi bomba

7.3.10

[TpakTrdeckue pabothl. VcciemoBanne TPEKOB YaCTHIL
(1o TroToBBIM hoTOTpadusim)

OJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3Be3mHoro HeGa. CosBesqaus, SpKHE 3BE3JbI,
IUIAHETHI, X BUJIUMOE IBIKCHHUE

8.2

Conneunas cucrema. [lmaHeTsl 3eMHOM  PYIIIBL
[InaHeThI-TUraHThl U UX CIYTHUKH, KAPIUKOBBIE TUIAHETHI.
Mautbie Tesna CoTHEUHON CUCTEMBbI

8.3

Comune, ¢otochepa wu  armochepa.  ComHedHas
AKTUBHOCTb

8.4

Hcrounuk sHeprun CoiHUA U 3BE3]

8.5

3Be37bl, MX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, paJUyC, TeMIlepaTypa, HMX B3aMMOCBSI3b.
JlnarpaMma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3Be3abl TJIABHOM IOCIICIOBATEIHLHOCTH. 3aBHCHUMOCTH
«Macca —  CBETUMOCTBb»  JJIS  3BE€3J  IJIaBHOM
IIOCJIEIOBATCIILHOCTH

8.6

BnyTtpeHnuee CTpOEHUE 3BE3/. CoBpeMeHHbBIE
NpEACTaBICHUS O MPOUCXOXKICHUH U 3BoJoIuu ColiHia
Y 3BE3]l. DTalbl )KU3HU 3BE3]T
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8.7

Mnineunsiii Ilyre — nama [Manaktuka. ChnmpanbHas
CTpyKTypa l'amakTuku, pacrnpeneneHue 3Be3l, rasa
u neui. [lomoxxenue u amwxkenue Cojnia B ['anakTuke.
[Tnockas u cepuueckast moacucTeMsl [ anakTuku

8.8

Tunel ramaktuk. PaguoramakTuku u kBasapsl. UepHbie
IBIPBI B SIIpax rajlakTUK

8.9

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa66ua.
Pazberanue ranaktuk. Bozpact u pamuyc Bcenennoi,
teopuss  bompmoro  B3peIBa.  Mogens  «ropsdeu
Bceenennon». PenukroBoe n3nyyeHue

8.10

Macmrabnas ctpykrypa Bcenennoil. Meraranaktuka.
Hepemennsie npo6iemMbl aCTPOHOMUU
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