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OdenepanbHas paboyas mporpamma no ydeObHomy npenmety «Dusznka» (0a30Bblid
ypoBeHb) (mpeameTHas o01acTh «ECTECTBEHHO-HayuUHbIE MPEIMETHI») BKIIOYAET
MOSICHUTENbHYIO 3aMUCKY, CO/IepKaHue 00yUYeHMs, TNIAaHUPYEMbIE pe3yJIbTaThl OCBOCHUS
MIPOrpaMMBbl 10 PU3HKE, TEMATUUECKOE MIJIAHUPOBAHUE.

[losicHuTenbHas 3amucKa OTpakaeT OOlIMe LEeNW U 33Jaud HU3ydeHUs (Pu3uku,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €ro M3y4eHHIO 00y4arolluMHUCH,
MECTO B CTPYKType y4yeOHOro IJlaHa, a TaKXke MOAXOAbl K OTOOpY colep:KaHus,
K ONPEJIETICHUIO TIaHUPYEMBIX PE3YIbTATOB.

Copepxanue 00yuyeHHUsI pacCKpbhIBAaeT COJAEpXKATENbHbIE JIMHUU, KOTOpbIE
npeaaratoTes g 0053aTeIbHOr0 M3YYeHHs] B Ka)JOM KJIacC€ Ha YpPOBHE CPEIHETO
o01iero oOpa3oBaHusI.

[Inanupyemble pe3ynbTaTbl OCBOEHUS NPOrpaMmbl MO (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METallpeJIMETHbIE pPe3yJbTaThl 32 BECh NEPHOJ] OOy4YeHUss Ha YpOBHE
cpelHero oOmiero oOpa3oBaHUs, a TaKKe MPEAMETHbIE TOCTHKEHUS O0Yy4aroulerocs
3a KaXJIbIi TOJ] 00yUYeHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o gusuke 6a30BOro ypoBHsI Ha YPOBHE CpEIHET0 0OIIEro 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM Mporpammsl, mpeacTaBieHHbIXx B @I'OC COO, a Takxke ¢ y4y€Ttom
benepanbHOil paboueil mporpaMMbl BOCIUTAHUS U KOHIEMIIUU MTPENOIaBaHus yueOHOTO
npeamera «@Puszmka» B 00pa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoit ®deneparuu,
peanu3yronrX OCHOBHbIE 00pa30BaTebHBIE TPOTrPAMMBI.

Copeprkanue mporpaMmsbl 1o (PU3KUKe HAMPaBIEHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHMM UX (DHU3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOrO monaxonaa. l[Iporpamma
mo ¢usmuke coorBeTcTBYET TpedoBanusaM PI'OC COO k TuIaHUPYEeMbIM JTUYHOCTHBIM,
MPEIMETHBIM W METAlpeJIMETHBIM pe3yjbTaTaM OOyYeHHs, a TaKKe YYHTHIBACT
HEOOXOIMMOCTh peaNM3alid MEXKIPEAMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
HAyYHBIMU y4eOHBIMH TIpeIMeTaMH. B Heil ompenenstoTcs OCHOBHBIE IENIA U3YUYCHUS
¢u3nKu Ha YpOBHE CpeaHero ooOmero oO0pa3oBaHMs, IUIAHUPYEMBIE pPE3yJIbTaThI
OCBOEHUSI Kypca (DU3UKHU: JTUYHOCTHBIE, METalpeIMETHbIE, MpeIMEeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma o (pu3uKe BKIFOYALT:

IJIAHUPYEMbIE pe3yJIbTaTbl OCBOCHHS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM
YuCJie IPEeAMETHBIE Pe3yJbTaThl 110 T0JIaM OOY4YEeHUS;

cojiepkanue yuyeOoHoro npeameta « Pu3nka Mo rojam o0yueHHUs.

[Iporpamma 1o Qusnke MOXeT ObIThb MCHOJIb30BaHA YUYUTEISIMH KaK OCHOBA
JUIsl COCTaBJIEHUs CBOMX pabouux mporpamm. Ilpu pazpabotke paboueil mporpammbl
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B TEMAaTUYECKOM IJIAHUPOBAHHUM JOJKHBI OBITh YYTEHBI BO3MOKHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (UU(POBBIX) 00pa30BATENIBHBIX PECYPCOB, SABIAIOMIMXCA Y4YeOHO-
METOIMYECKUMU MaTepraiaMu (MyJbTUMEIUNHBIE TPOTPAMMBI, JJIEKTPOHHbIE YYEOHUKH
W 33/JlaYHUKH, DJIEKTPOHHBIE OHOIMOTEKH, BHUPTYyalbHBIE JIA0OPATOPUU, HIPOBBIE
MPOrpaMMbl, KOJUIEKIMH UU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), peaTU3YIOUIUMU
IUAAKTUYECKUE BO3MOKHOCTH HWH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,
coJiepKaHle KOTOPBIX COOTBETCTBYET 3aKOHOATENLCTBY 00 00pa3oBaHUMU.

[Iporpamma mo ¢u3KMke HE CKOBBIBAET TBOPUYECKYI0 HMHMIIMATHBY YUHUTENEH H
IPEAOCTABISIET BO3MOXKHOCTbD JUIS PEATU3ALMU PA3IMYHBIX METOJWYECKUX IOJAXO0JI0B
K OpraHu3anuu oO0ydeHus (U3HMKE MPU YCIOBUM COXpPAaHEHHUs OO0sA3aTENbHOW YacTu
COJZIepKaHus Kypca.

®du3rka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAsl B KaYECTBE
yuyeOHOro mnpeameTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJl B CUCTEMY 3HAHMU
00 oxpyxatomeM wMupe. IlIkonbHBIA Kypc QU3UKH — CHUCTEMOOOpa3yrolui
JUTSL €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHUE 3aKOHBI JIeKAT
B OCHOBE TIPOIECCOB W SABJICHUN, M3y4aeMbIX XUMHUEH, Ouosorueu, Quanyeckoin
reorpadgueit u actpoHomueil. Mcnonb3oBaHMe W aKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HAHMM ONpeNeNsieT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUSI KOCMOCA, IMOJIYyYEHHUS HOBBIX MaTEpUaIoB
C 3a/JlaHHBIMU CBOMCTBaMU M Jpyrux. M3ydenwe ¢(usuku BHOCUT OCHOBHOM BKIJIA
B (opMUpOBaHHE  €CTECTBEHHO-HAy4yHOH  KapTUHBI  MHpa  OOydYaroIIMUXcCA,
B (hOpMHUpOBaHKE YMEHUN MTPUMEHSATh HAYUHBIH METO MO3HAHUS TPH BHIMOJTHEHUU UMHU
y4eOHBIX UCCIIEI0BAHU.

B ocHOBY kypca u3uku 4151 ypOBHS CpeIHET0 00IIero o0pa3oBaHus MOJIO0KEH Pl
uzel, KOTOpble MOYXHO pacCMaTPUBATh KaK MPHUHIUIIBI €T0 MOCTPOCHHUS.

Hoess yenocmnocmu. B CcOOTBETCTBUM ¢ HEHW KypC SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepHall M3 BCEX pa3lelioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIIACCUYECKOM, TaK M COBPEMEHHOHN (hU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW MaTepHall Kypca GU3NKH 00beTUHEH
BOKpYr (Qu3nyeckux tTeopuid. Begymmum B Kypce sABisercs (OpMUPOBAHHE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MaTEPUH, BELIECTBE U IOJIE.

Hoess ecymanumapuzayuu. EE peanuzainusi MOpeanoyiiaraeT HCMHOJIb30BaHUE
rYMaHUTapHOTO MOTEHIMaIa PU3NIECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU
C pa3BUTHEM OOLIECTBA, & TAaKKE€ C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
9KOJIOTMYECKUMU ITPOOIeMamMu.

Hoesa npuxnaownoii nanpaenennocmu. Kypc Qu3umkm mpeamnoiaraetT 3HaKOMCTBO
C IIMPOKUM KPYT'OM TEXHUYECKHUX U TEXHOJOIMYECKUX ITPUIIOKEHUM N3YUEHHBIX TEOPUU
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs NoCpeACTBOM BBEJEHUS FIEMEHTOB COAECPKaHNUS,
MOCBSUIEHHBIX AKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHHUKH M TEXHOJIOTHM, a TakkKe 0OCYX AEHHUsS MPOoOJEM paOHAIBHOIO
IIPUPOAOIIONIB30BAaHUS U SKOJIOTMYECKON 0€30MaCHOCTH.



CrepKHEBBIMH 3JIEMEHTaMU Kypca (HU3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBaHus ABIAIOTCS  (u3nueckue Teopuu ((hopMUpOBaHUE TPEACTaBICHUN
O CTPYKTYype MOCTpOoeHHUs (U3MUECKON Teopuu, ponH (PyHAAMEHTAIbHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJIEHUI U MPOLIECCOB).

CHCTEeMHO-/1eSTEIbBHOCTHBIN MOAX0l B Kypce (PU3UMKU peanu3yeTcsl Npexkae BCEro
3a CU€T OpraHu3ally SKCIEPUMEHTAIIbHON AesATeNbHOCTH 00yyatouuxcs. Jis 6a3oBoro
YPOBHS Kypca (U3HKHU — 3TO UCIIOIb30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00OPaTOPHBIX padOT, KOTOPHIE B Iporpamme 1o ¢pu3nke o0beAMHEHbBI
B OOLIMI CIUCOK YUYEHUYECKHUX MPAKTUUECKUX paboT. Brigenenne B yka3aHHOM NIEpeuHe
nabopaTopHBIX pPabOT, MNPOBOAMMBIX JJII KOHTPOJS U OIEHKH, OCYIIECTBISETCS
y4aCcTHHKaMu 00pa30BaTEIbHOTO MpoIlecca UCXOAS U3 OCOOEHHOCTEH IUIAaHUPOBAHUS U
ocHailleHus kabunera ¢usuku. [lpu 3ToM obecrnieunBaeTcs OBlIaJeHHE 00YUYaIOUUMUCS
YMEHUSIMU  TPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs, MCCIEJOBaHUS 3aBUCUMOCTEM
(Gu3MUeCKUX BETUYMH U MIOCTAHOBKY OTBITOB MO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENSEeTCS PEHICHUI0 PAacYETHBIX M KAayeCTBEHHBIX 3ajad.
[Ipu sTOM ISt pacuy€THBIX 3ajlay MPUOPUTETOM SIBISIIOTCSA 3aJa4dl C SIBHO 3aJlaHHOMU
¢uznuecko  MOJENbI0, TO3BOJISIONIME  TMPUMEHATh  W3YyYEHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeia Kypca, TaKk U MHTErpupysl 3HaHUS U3 Pa3HBIX
paznenoB. J{ns KauecTBEHHBIX 3ajlad MPUOPUTETOM SBIISIIOTCS 3aJaHus HAa 0OBICHEHUE
NpOTeKaHUsT (PU3NYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIEH KU3HM, TpeOyrolue
BbIOOpa PU3NYECKON MO ISl CUTYyallMU MTPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanusmu PI'OC COO k MmaTepHaIbHO-TEXHHUYECKOMY
oOecrieueHuIo yueOHOro rmpoiiecca 6a30BbIil YpOBeHb Kypca (PU3UKHK Ha YPOBHE CPETHETO
oOmrero o0pa3oBaHUs JOJKEH M3y4aThCs B YCIOBHSAX MPEAMETHOTO KaOuWHeTa (U3UKH
WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAYYHOTO
nukia. B xkabunere Gpu3nku 10KHO OBITH HEOOXOIMMOE JabopaTopHOE 00OpYAOBaHUE
JUTSL BBITIOJIHEHUS YKA3aHHBIX B IporpamMme mo (U3HKe YYCHHUYECKHX MPAKTUYECKHUX
paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JlemoHcTpanmonHoe obopyaoBaHue GopMupyercs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH U  OOECIEUMBAET IOCTAHOBKY IEPEUYHCICHHBIX
B TporpamMme mo (U3MKe KIIOUYEBBIX JIEMOHCTPAIMMA JJIsl MCCIECIOBAHUS H3Y4aeMBbIX
SIBJICHUN M TPOIIECCOB, YMIUPHIECCKUX U (PyHIAMEHTAJIbHBIX 3aKOHOB, X TEXHUUECKHUX
MIPUMEHEHU.

JlabopatopHoe  o0opyAoBaHUWE I YYEHHYECKUX  MPAKTHUYECKHX  padoT
dbopMupyeTcst B BHJIe TEMATHIECKUX KOMILJIEKTOB U O0ECIIEYMBACTCS B pacyETe OJHOTO
KOMILUIEKTa Ha JBYX oOydaronuxcsi. TemaTudyeckne KOMIUIEKTHI J1aDOpaTOPHOTO
000pyAOBaHUS TOJDKHBI OBITh IOCTPOCHBI HA KOMITJIEKCHOM MCTIOb30BAHUH aHATOTOBBIX
1 nupoBEIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BUJE
uupoBbIX TabOpaTOpHil.

OCHOBHBIMH LETSIMM  U3y4eHUS] (U3UKH B 00IIEM OOpa30BaHUM SIBISIOTCS:

dbopMupoBaHUE MHTEpPECAa U CTPEMJICHHS] OOYYalOIIMXCS K HAYYHOMY HM3YyUYECHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEI;



pa3BUTHE TMPEJCTABICHUM O HAy4YHOM METOJe IMO3HaHUus U (popMHUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHuE HAY4YHOTO MHPOBO33PEHMSI KakK pe3yjbTaTa HU3Y4YEHUs OCHOB
CTpPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKH,

dbopmMupoBaHue YMEHHUH OOBSICHATH SBJICHUS C HCIOJIb30BaHUEM (DU3UUYECKUX
3HaHUW U HAYYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHue MpeACTaBICHUNH O poiau (QU3MKKA [JI1  Pa3BUTHUS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTimkeHue HTUX I1eyied o0ecrneunBaeTcs pelieHueM CIeAyIoMUX —3aj1ad
B TIpoIlecce M3yueHus Kypca GU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUK 00 oOmuX (QU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKJIIOUAsi MEXaHHUKY, MOJICKYJISAPHYIO (PU3HKY, DJEKTPOIUHAMUKY,
KBaHTOBYIO (PU3UKY M DJIEMEHTHI aCTPODU3UKY;

dbopMupoBaHue yMEHUN NPUMEHATh TEOPETUUYECKHE 3HAHUSA JJIs1 OOBSICHEHUS
bu3uYecKuX SABICHUM B TPUPOAE U JJIA TPUHATUS TPAKTHUYCCKUX PEIICHUN
B ITIOBCEIHEBHOM KU3HH;

OCBOCHHUE CIIOCOOOB PEICHUs] Pa3UUHBIX 33/1ad C SBHO 3aJaHHON (HU3NUYECKOM
MOJIENIBIO, 33/1a4, MO/IPAa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/laHne (PU3NUECKON MOJIeNH,
aJIeKBaTHOM yCIIOBUSIM 3a/1a4U;

NOHUMaHHe PU3NYECKUX OCHOB U MPUHIIUIIOB AEHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJAaMHU CaMOCTOATENbHOTO IUJIAHUPOBAHMUS M  IPOBENEHUSA
(Gu3MUECKUX IKCIIEPUMEHTOB, aHAM3a W MHTEPIIpETaluu UHPOPMAIIMH, ONpPeIeIeHUs
JIOCTOBEPHOCTH TMOTYYEHHOTO Pe3yJIbTaTa;

CO3JaHWE YCJIOBHUM [UISI PA3BUTUA YMEHUW MPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOM JESITEIBHOCTH.

Ha wusyuenune ¢usukun (6a30BBIi ypoOBEHb) Ha YPOBHE CpEAHETO OOIIEeTo
obpaszoBanus otBogutTcss 136 gacos: B 10 kmacce — 68 yacoB (2 waca B HeCIO),
B 11 kacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemslii B mporpaMme 1o Gu3ukKe rnepedeHb J1ad0paTOPHBIX U MPAKTHUESCKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENb JIeIaeT BEIOOP MPOBEACHUS 1a00PATOPHBIX
paboT U OMBITOB C YYETOM MHIUBHIYATBHBIX OCOOEHHOCTEH 00yUYatomuXxcsl.

JIro6as paGouast mporpamMMma JOJKHA MOJTHOCTHIO BKJIIOYATh B CEOSl COAEpiKaHUE
JAHHOW MPOTpaMMBbI IO (HHU3UKE.

B otnenpHBIX ciydasx Kypc Gu3uku 6a30BOr0 YPOBHS MOXKET M3ydaThes B 00bEéMe 204
gaca 3a jBa roja obydenus (3 14 B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBeNMUMBaeTCs He MeHee ueM 110 20 4 pe3epBHOE BpeMsI, KOTOPOE UCTIONB3YETCS YUUTEIEM
JUTSE W3y4YeHUs BOIMPOCOB, TECHO CBSI3aHHBIX C BBIOpPAaHHBIM TpodmieM oO0ydeHus, u
yBEIIMYUBAETCsl yueOHas Harpy3Kka, OTBOJIMMAasi HA U3yYEHUE MEXaHUKHU, MOJICKYJIIPHOU
GU3UKH W DJIEKTPOAMHAMUKH, 3a CYET pacllMpeHus 4Yucia J1abopaTOpHBIX padoT
HCCIIE0BATENIBCKOTO XapaKkTepa U YPOKOB PEIICHUS] KAYECTBEHHBIX U pacU€THBIX 3a]1a4.



COIAEPKXAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3zuka u MeTOAbI HAYYHOI0 MO3HAHUS

®dusuka — Hayka o npuponae. Hayuyneie MeTOAbl MO3HAHUSA OKPYIXKAIOLIEr0 MUpa.
Pounb 3KcnieprMenTa u TeOpHUH B IIPOLIECCe MO3HAHUS MTPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MYECKUX SBIEHUI U mpoueccoB. HaydHble T'MIOTE3BI.
®duznyeckue 3aKOHbI M TeOopuHU. ['paHUIIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4yHOM KapTHUHBI MUpAa,
B IIPAKTUYECKOM AEATEIbHOCTH JIFOJCH.
Jlemoncmpayuu

AHanorossie U HUPPOBHIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pasznen 2. Mexannka
Tema 1. Kunemamuxka

Mexanunyeckoe BUkeHUE. OTHOCUTEIILHOCTh MEXaHMYECKOT 0 ABMKEeHUs. Cucrema
orcuéra. TpaekTopus.

Ilepemenienne, CKOPOCTh (CPEIHSISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKH, HUX IMPOEKIMUM HAa OCU CHCTEMbl KoopauHaT. CrokeHue
NEPEMEIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U pPAaBHOYCKOpPEHHOE MpsSMOJIHMHEHHOe aBwxkeHue. [‘paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, YT U MEPEMEIICHHS] MaTepUaIbHON
TOYKHU OT BPEMEHHU.

CroOoaHoe majieHue. Y CKOpeHrue CBOOOTHOTO A ICHUSI.

KpuBonmHueitHoe nBukeHue. [[BUKEeHHME MaTepHaTbHOM TOYKH IO OKPYKHOCTH
C IOCTOSIHHOU 10 MOZYJIFO CKOPOCTBIO. YTJIOBAask CKOPOCTh, JIMHEWHAs! CKOPOCTh. [lepuon
1 yactoTa oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIHIOMETpP, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpEe/Iayu.

Ilemoncmpayuu

Mopenb cUCTEMBI OTCYETA, WJUIIOCTPALMS KUHEMATHUYECKHX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne pABwKeHHWsI Tena, OpOMIEHHOTO TIOJ YIJIOM K TOPU3OHTY W
TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.

Harmnpapiienrie ckopocTy Ipu IBUXKEHUU 0 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, rabopamopmnvie pabomoi

N3y4yeHne HEpPaBHOMEPHOIO IBWXXEHHS C LEJIbI OIPEACICHUs MIHOBCHHOU
CKOpOCTH.

HccnenoBanne  COOTHOLIEHUS — MEXAY  OyTSIMH, [POWIECHHBIMU  TEJIIOM
3a [10CJIE10BATEIbHBIEC PABHBIE IPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUN
C HA4aJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3yyeHue [BUKEHUSA IIApUKa B BA3ZKOM KUIAKOCTH.

N3yuyenue nBrkeHus Tena, OporeHHOro TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Tpunuun otHocutenbHOCTH ['anmunes. Ilepsoiii 3akoH Herorona. MHepuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Btopoil 3akon HprooToHa
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BceMupHOTro Tarorenus. Cumna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenue. Buawsl TpeHus (mokosi, ckoyibxeHus, kaueHus). Cumia tpenus. Cyxoe
TpeHue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIPOTUBIICHUS MIPHU JBUKECHUHU TEJA B )KUJIKOCTH WJIU rase.

[TocTynaTenpHOE ¥ BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. Y CioBus paBHOBECHS
TBEPJIOTO TENA.

TexHu4yecKkrne yCTpOUCTBA U MPAKTUYECKOE TPUMEHECHUE: TTOIIIUITHUKH, IBUKCHUE
VUCKYCCTBEHHBIX CITyTHHUKOB.

Ilemoncmpayuu

SBnenue nHepUMM.

CpaBHeHME Macc B3aUMOJICUCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CnoxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT Je(pOopMaIuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MMAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomoi

N3yuenne qBukeHUs OpycKa 10 HAaKJIIOHHOM MJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HUKAIOIIUX B IMPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX JAepopMaluH.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALICHUS.



Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTepuaibHOM TOYKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. VMITynbe
CWIbl M WM3MEHEHWE HMIIyJIbca Tela. 3aKOH COXPAaHEHWs HMIyJibca. PeakTuBHOE
JIBUKCHUE.

Pa6ora cunbl. MOITHOCTB CHIIBL.

Kunernueckass 5sHeprusi MarepuaJibHOM Touku. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTUH.

[lotenuuanbHas 3Heprus. [loTeHnmanbHas sHEprus ynpyro AepOpMHUPOBAHHOM
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble U HEMOTEHIMATbHBIE CUITbI. CBSI3b paOOThI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOUN SHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHUS MEXaHUUECKOMN
JHEPIruu.

Yipyrue u Heylpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: BOIOMET, KOIED,
IPY>KUHHBINA TUCTOJIET, JBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexon mOTeHIMATBHON SHEPTUN B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3ydeHne abCcoNOTHO HEYIIPYTOro yiapa ¢ HOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOM SHEpruu Tela
Ha IIpUMEpE PACTAKEHUsI PE3UHOBOTO KIyTa.

Paznen 3. MosiekyasipHasi pu3uka u TepMOIHHAMHUKA
Tema 1. OcHnogbl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUM M HX OINBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. ubdysus. Xapakrtep ABUKEHUS W
B3aUMOJICMCTBUS YaCTHUIL BelecTBa. MoJIesIn CTPOEHNUSI Fa30B, JKUIAKOCTEN U TBEPIBIX TEI
1 00BCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca 1 pa3Mepbl MOJIEKYI.
KommuecTBo BemnectBa. [loctosHHast ABorajpo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogenbs uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KMHETUYECKOU
TEOPUHU HJICATTLHOTO raza. AOCOTIOTHAS TeMIepaTypa Kak Mepa CpelHed KHHETHICCKOM
SHEpPruU TEIUIOBOro ABMKEHUs 4dacTul ra3a. lllkama temmneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlanbTona. W3ompoiieccsl
B HJICAIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBiecHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpocTBa U MPaKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnpIThI, 1OKA3bIBAIOLIME JUCKPETHOE CTPOCHHE BEILIECTBA, (poTOrpaduu MOIeKy
OPTaHUYECKUX COCITMHECHUU.

OnpiThl 10 U PY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Moguens onbita IITepHa.

OnBIThL, JOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIJISIPHOTO B3aNMOIECHCTBUSI.

Mopens, HILTIOCTPUPYIOLIAs IPUPOAY JABIEHUS ra3a Ha CTEHKH COCyAa.

OnBIThL, WLTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUS HICAJIbHOTO ra3a, N30MPOLECCHIL.
Yyenuueckuii sxcnepumenm, rabopamopnule pabomsi

Onpenenenue Macchl BO3Ayxa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEpeHui 00bEMa
KOMHAThI, JaBJICHUSI U TEMIIEPATYPhl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKAY IapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuxu

Tepmonunamuyeckass cucteMa. BHyTpeHHSIE SHEpruss TEepPMOJAMHAMUYECKOM
cucTeMbl M crocoObl €€ m3MeHeHus. KommuecTBo TeroTel W paborta. BHyTpeHHss
SHEPrusl OJJHOATOMHOTO HJCaJbHOrO raza. Buasl Termonepenaun: TEMIOMPOBOIHOCTD,
KOHBEKLIMSI, HW3JTydyeHHE. YJIeJIbHAas TEIUIOEMKOCTh BellecTBa. KOIM4YecTBO TEMIOTHI
IIpH TEIUIONEepeaaye.

[Tonsitue 06 annadatHom nporecce. [lepBolii 3aKoH TepmoauHaMuku. [Ipumenenue
NEPBOrO0 3aKOHAa TEPMOJAMHAMHUKM K u3ompoieccam. ['padudeckas WHTEpHpeTanus
paboTHI raza.

Bropoii 3akon TepmoanHaMuku. HeobpaTtuMocTh MpoI1ieccoB B IPUPO/IE.

TennoBeie MammHbL. [IpuHIUNB qelicTBHS TeTUIOBBIX MarmmuH. [IpeoOpazoBanus
HHEPTUU B TEIUIOBBIX MamuHaX. KoadduineHt noae3Horo AecTBys TEIIIOBOM MAIIHHBI.
[Mukn KapHo u ero xo3¢pUIMEHT MOJE3HOTO AEUCTBHA. DKOJOTHYECKHE IMPOOIEeMBI
TEIJIOOHEPTeTUKU.

TexHuueckne ycTpoilCTBa U MPAKTUUYECKOE MPUMEHEHHE: IBUTATEb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Ilemoncmpayuu

H3meHeHre BHYTPEHHEW SHEPTUH Tella MPU COBEPIICHUH PAOOTHI: BBUIET MPOOKU
13 OyTBUIKH TIOJ| ICMCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue »¢upa B JaTyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meneHnne BHyTpeHHEW SHepruu (TeMIeparypbl) Tella MpU TEIonepeaaye.

OnbIT N0 aMabaTHOMY PACUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenn mnapoBoil TypOWHBI, JIBHUrateiis BHYTPEHHErOo CTrOpaHus, PEAKTUBHOTO
JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

N3mepenne yenbHON TEMIOEMKOCTH.
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Tema 3. Acpezammnvie cocmoanus geuyecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHaeHcamnusi. Mcmapenue u kureHue. AOCONIOTHAsS U
OTHOCHUTENIbHAS  BJIAXKHOCTH BO3Ayxa. HacelmenHsli map. VYaenpHas Temuiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JAABJICHHUS.

Tépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPONUS CBOWCTB
kpuctaoB. Kuakume kpucramuibl. CoBpeMeHHble MaTepuansl. [lmaBienue w
KpUCTalIM3anus. Y aenbHas Tersiora miasiaeHus. Cyonumanms.

VYpaBHeHME TEIUIOBOTO OanaHca.

TexHnueckue yCTpoNCTBa U MPAKTUYECKOE TPUMEHEHNE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTHM TIOJYYEHUS COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE
HAaHOMAaTepHUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBILLEHHBIX NIAPOB.

Kunenue npyu NOHUKEHHOM J1aBJICHUU.

Cnioco0bl M3MEPEHUS BIAXKHOCTH.

HaGmonenue HarpeBaHus U MJIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIOB.

Yyuenuueckuii sxcnepumenm, rabopamoptule pabomsi

N3mepenne OTHOCUTENBHOW BIIAXKHOCTH BO3yXa.

Paznea 4. JnexkrpoamHamMuka
Tema 1. Dnekmpocmamuxa

DOnekTpu3auus Tel. DJEKTpUYECKUM 3apsan. JIBa BHIa 3JIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAJIEKTPUKU U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsna.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToyeuHblid 3leKTpUUECKUN 3apsl.
Dnekrpuueckoe noje. Hanpssk€HHOCTB 351eKTpruueckoro noiis. [IpuHuun cyneprno3unuu
ANEKTPUUYECKUX MoJel. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun anmekrpocrarmdeckoro mons. Ilorenmuman. PasHOCTh MOTEHITMANIOB.
[IpOoBOIHMKM U AWDIEKTPUKA B JJIEKTPOCTATHYECKOM Tone. Jlusnekrpudeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. JIEKTPOEMKOCTh IJIOCKOIO KOHJEHCATOpa.
DHeprus 3aps>KeHHOr0 KOHJIEHCAaTopa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE:  JIJIEKTPOCKOI,
ANEKTPOMETP,  DAJEKTPOCTATHYECKas  3alluTa, 3a3€MJICHHE  DJICKTPONPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIIUIT AEUCTBUA JIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[TIpoBOIHKKH B JIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAs 3aIUTA.
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JIN3IIEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTb AIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpA OT IJIOLIAU IJIACTHUH,
PACCTOSIHUSI MEX1y HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apssKeHHOT0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nrabopamopnvie pabomoi

N3mepenue 371eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. [locmoannstii 3nekmpuyeckuii mok. Toku e paznuunvix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHUKHN
Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma AJ1s yyacTka LenH.

DJIEKTPUYECKOE  COMPOTHUBJIEHUE.  YJEIbHOE  COMPOTUBICHUE  BEILECTBA.
[TocnenoBaTenbHOE, TapaJIEIbHOE, CMEIIAHHOE COCMHEHHE MPOBOIHUKOB.

Pabota anexTpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3JE€KTPUUYECKOTO
TOKA.

DNIeKTPOABWKYIIASI CHJla U BHYTPEHHEE COINPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) IeKTpruueckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsI MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTHUBIICHUS
METaJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTD.

DneKTpuuecKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynmpoBoguuku. CoOCTBEHHAs ¥ PUMECHAs POBOIUMOCTD MOJIYIIPOBOIHUKOB.
CsaotictBa p—n-niepexoja. [lomynpoBoaAHUKOBbIE TPUOOPHI.

DIEeKTpUUECKU TOK B PACTBOPAX U paciulaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JYCCOLMAIUsl. DIECKTPOJIU3.

DJNeKTpUUYECKU TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITENIbHBIN pa3psil.
Monnus. [1na3zma.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE ITPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKH TOKA, dJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, IJIEKTPOOCBETUTEIHHBIC
npuboOpsl, TEPMOMETP  COMPOTHBIICHHS, BAaKyyMHBIM JHOM, TEPMHUCTOPHI U
b oTOpe3nCTOPHI, MOTYIPOBOAHUKOBBIN THO]I, TalbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuibl TOKa U HapsKEHUS.

3aBUCHMOCTH CONPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, IIOIIAAH
MOIIEPEYHOr0 CEYEHHS U MaTepuaa.

CwmemianHoe COeIMHEHUE TTPOBOAHUKOB.

[Ipamoe  w3MepeHHe  BIEKTPOABWXKyHIEeW  cuwibl.  KopoTkoe — 3amMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTbH CONPOTUBIIEHUS METAIUIOB OT TEMIIEPATYPHL.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 MPOBOAUMOCTD BO3/LYXaA.

OIHOCTOPOHHSAS TPOBOJUMOCTD JUOAA.
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Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

M3y4eHne cMemanHoro COSMHEHNS PE3UCTOPOB.

W3mepeHne dIIEKTPOIBMIKYIIECH CHJIBI WCTOYHHKA TOKA W €Tr0 BHYTPEHHETO
COIPOTHUBIICHUSI.

HaGmtonenue snexrposusa.

Me:xnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a3oBoro yposHs B 10 kjgacce ocyniecTBIsieTcs ¢ y4€ToM
COJZIEPKATENIbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauy ¥ TEXHOJIOTHH.

Mesxcnpeomemmuvie nowsmus, CBSI3aHHbIE C H3YYEHHEM METOAOB HAy4HOTO
MO3HAHUSA: SIBIICHUE, HAYYHBIN (aKT, THIOTe3a, (U3NYEcKasi BeJIMUNHA, 3aKOH, TEOPHS,
HaOJII0IeHNe, SKCIEPUMEHT, MOJICTUPOBaHKE, MOJIEIIb, H3MEPEHHE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHUH, JTUHeWHas (QyHKuus, mapabona,
runepOo1a, uX rpa@uKu U CBOWCTBA, TPUTOHOMETpHUYECKHE (QYHKIMH: CHHYC, KOCHHYC,
TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U WX
MPOEKITUU Ha OCH KOOPJIMHAT, CIIO’KEHUE BEKTOPOB.

Buonoeus: MexaHWYeCKOE IBUKCHHE B JKUBOW mpuponae, AUdQy3us, ocMoc,
TETUIOOOMEH JKHBBIX OPraHu3MOB (BUABI TEIUIONEpEavH, TEIIOBOE pPaBHOBECHE),
AJIEKTPUYECKHE SIBJICHUS B )KUBOW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHME BEIECTBA, CTPOCHHUE aTOMOB M MOJEKYJ], MOJb
BEIIECTBA, MOJIApHAs Macca, TEIIOBbIE CBOMCTBAa TBEPABIX TEJ, KMJIKOCTEM M Tra3os,
AJIEKTPUYECKHE CBOMCTBA METAJUIOB, ANEKTPOIIUTUYECKAs IUCCOIMALINS, TAJIbBAHUKA.

l'eoepagpus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JBUKEHUN C HCHOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUST B TEXHMKE, MOJUIMIHHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMITYJIbca
B TEXHUKE (pakeTa, BOJOMET U JpYrue), ABUraTeslb BHYTPEHHErO CrOpaHus, mapoBas
TypOMHa, OBITOBOM XOJOIUIBHUK, KOHTUIIMOHEDP, TEXHOJIOTUH MOJTyYEHUSI COBPEMEHHBIX
MaTepualoB, B TOM YMCJIE HAaHOMAaTepHUajoOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTaTUUYECKas
3alUTa,  3a3eMJIGHHE  BJCKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  MpHUHTED,
AJIEKTpOHArpeBaTeIbHble MPUOOPHI, FNEKTPOOCBETUTEIbHBIE TIPUOOPHI, TaIbBAHUKA.

11 KJIACC
Paznen 4. dnexkTpoamHaMuka
Tema 3. Maznummnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

IloctossHHbIe MarHuThl. B3amMojeicTBHE IMOCTOSSHHBIX MAarHMTOB. MarnuTHoe
nosne. Bektop MarHUTHOW WHAYKUMU. [IpMHOMO Cynepno3WiMid MarHUTHBIX IOJIEH.
JIvany MarHuTHOM HHAYKIMK. KapTrHa TMHUI MarHUTHOW MHIYKIIUY TTOJISI TOCTOSIHHBIX
MarHuTOB.

MarnutHoe moJsie TpOBOJIHMKA C TOKOM. KapTuHa JTUHWUNA WHIAYKIIMHM MAarHUTHOI'O
MOJIS JUTMHHOT'O MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IMMPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. Bzanmoaencreue NpoOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOAyJIb U HAIIPABIICHHUE.

Cuna Jlopenna, €€ mMoaynbp W HampaBieHUE. JIBH)KEHUE 3apsHKEHHOM YacCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiIeHME BIIEKTPOMArHUTHOM MHAYKUMU. 1I0TOK BEKTOpa MarHMTHOM WMHIYKIUU.
DIIEKTPOABIIKYIAS CHIJIA UHAYKIHUH. 3aKOH AJIEKTPOMArHUTHOM MHAYKIMKu Dapajes.

BuxpeBoe  snekTpuueckoe — mosie.  ODNEKTPOJABMKYIAs  CWIa  WHIYKIUHU
B MPOBOJIHUKE, ABWKYILEMCS MOCTYMATEAbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenna.

NHIyKTUBHOCTb. SBreHne  CaMOMHIYKIUU. DIEKTPOIBUKYIIAS cuia
CaMOUHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl,  JJIEKTPOJABUTATEb,  YCKOPUTEIU  DBJIEMEHTAPHBIX  YACTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE PIIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopericteue AByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuiibl JIopeHiia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE IEKTPOMArHUTHOW UHIAYKIIUU.

[TpaBuiio Jlenna.

3aBUCUMOCTDh DJIEKTPOABUKYIIEH CHJIbl HMHAYKIMM OT CKOPOCTH HW3MEHEHUs
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, rabopamoptule pabomsi

N3ydyeHnrne MarauTHOTO MOJIs1 KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHIYKIWH.

Paznen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmHbsle KoJ1e0anus

Konebarensnas cucrema. CBoOOMHBIE MeXaHWYeCKre Konebanus. ['apMoHndeckue
konebanwms. [lepuon, vactora, ammumryaa u ¢asza koiedbanwid. [IpyXUHHBIA MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHMYecKUX koseOaHuil. IlpeBpaienue
SHEPIUM MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit kKOHTYp. CBOOOAHBIEC 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HI€AIbHOM
KOJIe0aTEeIbHOM KOHTYpE. AHAJIOTUSI MEXIY MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU
konebanusamu. @Popmyna TomcoHa. 3aKOH COXpPaHEHHS] JHEPTUM B UACATHLHOM
KoJieOaTeIbHOM KOHTYPE.
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[IpencraBieHne o 3aTyXalIIUX KoieOaHUsIX. BBIHYXIIEHHbIE MeEXaHUYEeCKUe
KosieOanus. Pezonanc. BeIHyXA€HHbIE 3JI€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennslii TOK. CUHYCOUITABHBIA ITEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmatop. IlpomsBonctBo, mnepenaya U MOTPeOJEHUE DIEKTPUUECKOMN
SHEPruM. OKOJOTHMYECKME PHUCKUM TNPH MPOU3BOACTBE INEKTpodHEpruu. KynbTypa
HCIIOJIB30BAHUS DJIEKTPOIHEPI UM B IIOBCEIHEBHOM KU3HU.

TexHuyecKkne yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: IIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU dJIEKTponepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KoJjieOaTeNnbHOM  CHUCTEMBbI  (NMPY>KUHHBIM WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHUM.

HaGmonenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcummnorpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKa M HANpsDKEHHs] OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pesonanc mpu  I[OCIENOBATEIBHOM  COCAMHEHMHM  PE3UCTOpa,  KaTyLIKH
UHIYKTUBHOCTH U KOHJEHCATOpA.

Mogens JIMHUY DIIEKTPOIIEpeIadn.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanue 3aBUCUMOCTH IEPUOJIA MaJIbIX KOJeOaHUM Ipy3a Ha HUTH OT JIJIMHbI
HUTHU U MacChbI I'py3a.

HccenenoBanne NepeMEHHOIO TOKa B LIENM U3 IIOCJIEAOBATENIBHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60IHbI

Mexannueckue BOJIHBL, ycioBUs — pacnpoctpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHus U yTnHa BOIHBL [lonepednsie u mpoaoasHbie BOHBL. MHTEephepeHus
U U paKiys MEXaHUIeCKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bwicora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJOBUS H3JIYyYEHUS] DIIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BekTopoB E, B, v B snekrpomarHutHOoi BoaHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJH: OTpPa)XE€HWE, MpeNIOMJICHUE, TOoJspu3anus, audpakims,
uaTepdepennusi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[lxkama 2JIEKTPOMArHUTHBIX BOJIH. [IprMeHeHMEe 3IIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI pagnrOCBA3U U TelleBUACHUSA. Pagquonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.

TexHuuecknue yCTPOMCTBA M IPAKTUYECKOE TNPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHArHOCTUKA B TEXHUKE M MEAULHHE, pajap,
paguonpuEMHUK, TEJIIEBU30p, aHTeHHa, Tenedon, CBU-neys.
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Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHUE MOTIEPEUHBIX U MPOOJIbHBIX BOJIH.

Kone6mromeecs Teno kak KCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue untepdepeHimu u Audpakiiii MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U YaCTOTOM
KoJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKE€HUE, NMpeTOMIICHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [I[paMonMHENHOE pacIpOCTPAaHEHUE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueyHbIii HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue u300paKeHUI
B IUTIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3akoHBI MPEIOMJICHUSI CBeTa. AOCOIIOTHBIM TMOKa3aTellb
npenomieHus. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHBII yroa MOJTHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CiioxHbIN cocTaB 6enoro ceera. LIBer.

Cobuparomue u paccenBaronue JuH3bl. ToHkas nuH3a. DokycHoe paccrosiHue U
onThYecKass cwia TOHKOM nuH3bL. [locTpoeHune wu3zo0pakeHU B COOUpAOMINX U
paccenBarolux JuH3aX. PopMysia TOHKOW JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKHU.

BonnoBas ontuka. MaTepdepennus cpera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAOJIIOICHUSI MaKCUMYMOB U MUHUMYMOB B HMHTEP(HEPEHIIMOHHONW KapTUHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

HNudpakmus ceta. JudpakiumonHas pemérka. YCIOBHE HAONIOAEHUS TJAaBHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

Texuuyeckue ycTpoiicTBa U MPaKTUIECKOE MTPUMEHEHHE: OUKH, JTyTa, (hoToamnmapar,
MIPOCKITMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAS ONTHKA, AUPPAKITMOHHAS
peleTKa, noIsApous.

Jlemoncmpayuu

[IpssMonuHeliHOE  pacnpoCTpaHEHUE, OTpPaKEHHWE U  MPEJOMIICHHE  CBETa.
OnTudeckue mpuOOopHI.

[TonHoe BHyTpeHHee oTpakeHue. Mojens CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHiny cBera.

HaGntonenue nudpakuuu ceera.

Habnronenue nucnepcuu cBeTa.
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IlonydeHune cniekTpa ¢ HOMOIIBIO IPU3MBI.
[Tony4yeHnue crekTpa ¢ MoMOILbIO JU(PPAKIIMOHHON PEHIETKU.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB M300paKeHU B IMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI cllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH

['paHuilbl TPUMEHMMOCTH KJIacCUYecKoW MexaHuku. llocTymarel cnenuaibHOM
TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe,
OPUHIIMIT OTHOCUTENIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJIeHHEe BPEMEHUM U COKpalleHHe
JUTHHBI.

DHeprusi U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIIBI. DHEPTHsI TOKOS.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6anmoeoit ONMUKU

®doronnl. Popmyna [lnanka cBsA3M 3HEpPruu (POTOHA C €ro YaCTOTOW. DHEPrUs W
UMITYJIbC (DOTOHA.

OtkpeiTie u wucciegoBanue ¢otodpdexkra. Onbitel A.I'. CroneToBa. 3aKOHBI
dotoadpdexra. YpaBHenue OitHmTerHa i  dotodddexra. «KpacHas TpaHHUIIA»
doTordexra.

JlaBnenwme ceta. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTpOWCTBA M  MPAKTHYECKOE TMPUMEHEHHE: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(dekT Ha yCTaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroauon.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO —0O-9aCTHIL.
[Inanerapuas moaens aroma. [loctynatel bopa. M3nyuenue u nornoiienre GOTOHOB MpU
nepexo/ie aToMa ¢ OJIHOr0 YPOBHSI SHEPruM Ha Apyroil. Bunasl cnektpoB. CrieKTp ypoBHEN
SHEpPrUU aTOMa BOJOPOJaA.

BonnoBeie cBoiictBa 4actuil. Bomnbel e bpoitns. KopnyckynspHO-BOJIHOBOM
Ty aJii3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JTyYCHUE.

TexHnyeckne yCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHUE: CIEKTPaJbHbIA aHAJU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue NJIMHBI BOJIHEBI Ja3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3ITYUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomsi
HaGmtonenue nmHeyaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JTOKA3bIBAIOIIME CIOXKHOCTh CTpoeHUs sanapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pesepdopna mo ompeneneHuto coctaBa pajarMOaKTHBHOTO
uznyuenus. CoiicTBa anbda-, 6eta-, ramma-u3iayyeHus. BiusHue pagnoakTHBHOCTH Ha
YKVBbIE OPTraHU3MBbI.

OtkpeiTe TpoTOHa M HeWTpoHa. Hyknonnas wMopens siapa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio saapa. M30tonsl.

Anbda-pacnan. DIeKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnaj. ['amma-uznydeHue.
3aKOH paJuOaKTUBHOI'O pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. Jlegext macchl siapa.

SAnepHble peakuuu. /lenenue u cuHTE3 A1€p.

Anepnsiii peaktop. Tepmosnepubiii cuaTe3. [IpoOiieMbl U IEPCTIEKTUBHI SICPHON
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKThI SIIEPHON SHEPTETUKH.

DOneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HAOTIOEHUS M PETUCTPAIIMU DJIEMEHTAPHBIX YACTHII.

dyHnaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoil KapTUHBI MUpA.

TexHnueckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
Buibcona, ssnepHbIii peakTop, aToMHas 6oMoa.
Ilemoncmpayuu

CuY€TunK HOHU3UPYIOUIUX YACTHIL.
Yyenuueckuii sxcnepumenm, rabopamoptvle pabomsi

HccnenoBanne TpekoB 4yacTHIl (0 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUZMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpukiagHOoe M MHPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3Bé31H0r0 HeOa. Co3BE31Us, IpKUE 3BE3/IBI, TUIAHETHI, UX BUAUMOEC JIBHKCHUE.

CoiHeUHas cucTeMa.

Connie. ConHeyHasi akTUBHOCTh. MIcTounnk sHepruu ComHila v 3BE3/1. 3BE3BI, UX
OCHOBHBIC XapaKTePUCTUKHU. [[narpamMma «CIeKTpaabHbIA KJIACC — CBETUMOCTbBY. 3BE3IbI
TJIAaBHOM ITOCJIEIOBATEIBHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY JIISI 3BE3]1 TJIaBHOM
nocjenoBaTeibHOCTH. BHyTpeHHee cTpoeHue 3BE37. CoOBpeMEHHbIC IPECTaBICHUS
0 TIPOMCXOXKICHUH U 3BoroH CoJIHIIA U 3BE3/. DTambl )KU3HHU 3BE3I.

Mueunsiii [lyTh — Hama ["anmaktuka. [lonoxxenune u neumxenune CoiHna B ['amakTuke.
Turnbl raiakTuk. Pagunoranaktuku u kBa3apbl. YUEpHBIE IBIPHI B siApaxX radakTHK.
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Bcenennasi. Pacmupenue Bcenennoii. 3akon Xa06na. PasOeranue ranakTuk.
Teopus bomnbioro B3peiBa. PeIUKTOBOE U3ITyYeHHE.

Macmtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.
Yuenuuecxue nabnooenus

HaGmtoneHust HEBOOPY)KEHHBIM TJIa30M C  HMCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M IS OTIpEICICHUS MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE cO3Be3/1usi CEBEpHOro MONYyIIapusi U SIPKUE 3BE3IBI.

Ha6monenus B reneckon JlyHbl, uianet, Mueunoro [lyTu.

Oo6o0mamomee NOBTOpEeHNE

Ponb (u3uKu U acTpOHOMHUU B SKOHOMUYECKON, TEXHOJIOTMYECKON, COLIUMATILHON U
ATUYECKON cdepax NesATeIbHOCTH YeJOBEKa, pOJib U MECTO (PU3MKM M aCTPOHOMHUHU
B COBPEMEHHOHN Hay4YHOW KapTHHE MHUpa, Pojb (PU3ndyeckoil Teopuur B GOpMUPOBAHUU
npecTaBieHu o (PU3MYecKoil KapTHMHE MHpa, MECTO (U3MYECKOM KapTHUHBI MHpa
B 00I1IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 11 kiacce ocymecTBiIseTcs ¢ yuéToM
COJIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meoswcnpeomemnvle nousmusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SBJIICHUE, HAYUYHBIA (paKT, TUrnoresa, (u3sndeckas BeJIWYUHA, 3aKOH, TEOPHs,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJIE]b, U3MEPEHHE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUYECKHE (YHKIIHH:
CHHYC, KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPhl M WX IPOEKIMM HA OCH KOOPJMUHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTapHBIX (YHKIHMH, TPU3HAKU MMOJ00US TPEYTrOIbHUKOB, ONPEICIICHUE TUIOMAIN
IJIOCKUX GUTyp U 00BhEMA TeT.

buonoeus: snexrpuyeckue sIBJICHUS B )KMBOW MPUPOJE, KojieOaTeIbHbIC TBHKCHUS
B JKMBOM MPHUPOJIE, ONTHUYECKUE SIBJICHUS B KUBOM MPHUPOJAE, JIECHUCTBUE paaualuv
HA >KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KpUCTALIMYECKAsd CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUS KPUCTAIIINUECKON PEIIETKH, CTICKTPAIbHBIN aHaAJIH3.

leoepaghusi: MarHWTHBIC TIONIOCA 3€MIIM, 3aJIGKW MArHUTHBIX Py, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonoeusi:  NUHUM  DJIEKTpONEpEAady, T[ECHEPATOpP MNEPEMEHHOr0  TOKa,
3JICKTPOJBUTATEIIb, UHAYKIIMOHHAA T1€Yb, paaap, paAuONPUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-nedyb, NPOCKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA, COJHCYHAsS
OaTapes.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®PusznWka» Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus (0a30BbI YpOBEHB) OJDKHO OOECHEUYUTh JIOCTHUIKEHUE CIEAYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3yJbTAaThl OCBOCHUS ydeOHOro mnpenmera «Du3MKa» TOJKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS ~ PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, pAaCHIMPEHUE >KU3HEHHOTO OIMbITa M OIbITa
NEATEIBHOCTA B TIPOIECCE peaau3alldid OCHOBHBIX HANpPaBJICHUN BOCHUTATEIHLHOM
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIMTAHUSA:

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIHMU OOYYAIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUIICKOTO O0IIEeCTRa;

NPUHATHE  TPAIUIUOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAHUCTUYECKUX u
JIEMOKpaTUYEeCKUX [ICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JEATECIBHOCTh B HHTEpPEcax Tpa)kIaHCKOTO
00IIIecTBa, yUaCTBOBATh B CAMOYIIPABICHHH B 00pa30BaTeIbHOIN OpraHU3allHH;

yMEHHE B3aUMOJICHCTBOBATD C COIIMAIEHBIMU HHCTUTYTAMH B COOTBETCTBUH C MX
(QYHKIHMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHHUTAPHOMN U BOJIOHTEPCKOI ACATEILHOCTH;

2) NATPHOTHYECKOT0 BOCTTUTAHMSA:
c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON MCHTUIHOCTH, TATPUOTU3MA,
LIECHHOCTHOE OTHOLICHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE,

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, STHUYSCKOTO TTOBEICHNS,

CIIOCOOHOCTh  OIICGHMBATh CHUTyalldl0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBCHHBIE HOPMbI M IIEHHOCTH, B TOM 4YHCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHMS
ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYash 3CTETUKY HaYyYHOTO TBOPUYECTBA,
MpUCyIIero GuU3nyecKol HayKe;
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5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEpEC K pas3auuHbIM cepaM npodhecCHOHATBHOU JeATENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oymymiei
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTH IKOJOTUUYECKON KYJIBTYPhI, OCO3HAHKE TJIO0AIBHOTO XapaKTepa
AKOJIOTUYECKUX TIPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJIECHHUE JACHWCTBUM B OKPYKAIOUIEHW CpeJe Ha OCHOBE
3HAHUS LEJed YCTOMUUBOTO PAa3BUTHS YETIOBEUECTRA;

Pacmupenue omnbiTa AeATENBbHOCTA 3KOJOTHMYECKONM HAMpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAaHHE LIEHHOCTU HAyYHOW AEATEIBbHOCTU, TOTOBHOCTH B MPOLECCE M3YUYEHUS
(U3MKM  OCYWIECTBIATh  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTh
UHAVBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUA
ba3oBble jiornyeckue 1eMcTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

OIIPCACIIATD LCIU ACATCIbHOCTH, 3a1aBaTh IIapaMCTPhbl U KPUTCPUHN UX JOCTUIKCHUA

BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUYHS B pPacCMAaTPUBACMBIX (DU3NUYECKUX
ABJICHUAX,

pa3zpabaTbiBaTh IUIAH pEHICHUS MpoOJeMbl ¢ YYETOM aHallh3a HMMEIOIINXCS
MaTepHUaJIbHBIX U HEMATEPHUAIILHBIX PECYPCOB;

BHOCHTBb KOPPCKTHBBI B ACATCIBHOCTb, OLHCHHUBATHL COOTBCTCTBUC PC3YJILTATOB
OejIsiM, OOCHHUBATb PUCKHU HOCJ'IGI[CTBI/II\/'1 ACATCIIBHOCTH,

KOOPAUHUPOBATh U BBINOJIHATH PA0OTYy B YCJIOBUSIX PEaJbHOr0, BUPTYAJIbHOTIO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIIJIICHUC ITPH PCIICHUH )KU3HCHHBIX HpO6J’ICM.

ba3oBble nccieaoBarebCcKHe 1eMCTBUA.

BJIaJICTh HAy4YHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMH TOHATHAMH M METOAaMU
bu3nUecKol HAyKH;

BJIaJICTh HAaBBIKAMHM Yy4e€OHO-MCCIICIOBATEILCKOM W TMPOEKTHON NIESITEIBbHOCTH
B 00macti (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSATEIHLHOMY IOMCKY
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METO/IOB PEIICHUs 3a7a4 PU3NYECKOT0 COACPKAHUS, IPUMEHEHUIO PA3IMYHBIX METOJIOB
MO3HAHUS;

BIAJE€Th BUAAMHU JCATENBHOCTM MO IMOJYYEHHIO HOBOTO 3HaHHUA, €ro
MHTEpIpETalny, TPeoOpa3oBaHUIO U MPUMEHEHUIO B PAa3JIMYHbIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE IPHU CO3/IaHUU YUYEOHBIX MPOECKTOB B 00J1aCTH (DU3HKHU;

BBISIBJISITh PUYUHHO-CIIEJICTBEHHBIE CBSI3U U aKTYaJIU3UpPOBATh 3a/a4y, BbIIBUTATh
TUNOTE3y €€ pelIeHHs], HAaXOAUTh apryMEHTHI JJIs I0Ka3aTelIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHNUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJE DPEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHUUECKH
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (GOPMYIHpPOBaTH COOCTBEHHbIE 3aJaud B  00pa3oBaTEIbHOMN
JEeSTENbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTh 3HaHUS 10 (U3UKE B  MPAKTHUYECKYI0  OO0JacTh
KU3HECATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUrHHaAIbHBIC TOJAXObI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

Pab6ora ¢ undopmaumeii:

BIAJIETh HaBBIKAMU TIOJNY4YeHHsS HWHGOpMAuu  (QU3UIECKOTO  COACPKAHHS
U3 WCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISITh TIOMCK, AaHAaJu3,
CHUCTEMAaTH3allMI0 W WHTEPIPETANI0 HWHPOPMAIMM pPAa3IUYHBIX BHIOB H (HOpM
NpeCTaBIICHHS,

OILIEHUBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJIh30BaTh CPEICTBA MH(MOPMAIMOHHBIX WU KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
B PCIICHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTraHMU3AIMOHHBIX  3a1ad
c coOmoaeHueM TpeOOBaHWM OSPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THTHCHBI,
pecypcocOepekeHHs, TPAaBOBBIX H ATHYECKHX HOPM, HOpM HH(GOPMAIMOHHON
0e30IacHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEPKAHMS B Pa3IUYHBIX (opMarax ¢ y4éToOM
Ha3HaueHUs HMH(POpPMAIMKM W TEJIEBOM ayauTOPHH, BBIOMpas ONTHMAIbHYIO (QopMy
MIPE/ICTAaBICHUS U BU3yaJIU3aIlHH.

KomMMmyHMKaTHBHBIC YHHMBepPCaJibHbIe y4eOHbIC ACHCTBHS:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU EATEITLHOCTH;
pacno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHHUS C UCIIOIB30BAHUEM S3BIKOBBIX
CPENCTB;
MMOHUMATh U HCMOIb30BATh MPEUMYIIIECTBA KOMAHAHOW U MHAUBUYAIbHOU PabOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBHM C YYETOM OOIIUX UHTEPECOB,
Y BO3MOXHOCTEMN KaKJI0TO YICHA KOJUIEKTHBA;
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NPUHUMATH LIEJIM COBMECTHOU AEATEIBHOCTU, OPTAaHU30BbIBATh U KOOPJIUHUPOBATH
JEUCTBUA 110 €€ NOCTUKEHUIO: COCTABIIATH IUIAH IEHUCTBUN, PACIIPEIEIIATh POIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/J1aTh pPe3yJbTaThl COBMECTHOUM paOOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJa U KaXKJOI0 YYaCTHUKA KOMAaHJbl B OOIIUIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE  MPOEKThI, OLIEHUBATh MAECHU C IIO3MLUMH  HOBU3HBI,
OPUTMHAIBHOCTH, NMMPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATDH MMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUX,
MPOSIBIISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble YHUBepCaJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

CaMOCTOSTEILHO OCYIIECTBISATh O3HABATEIbHYIO IESITEIbHOCTh B 00J1acTU (PU3UKU
U aCTPOHOMHH, BBISBIATH NPOOJEMBbI, CTaBUTh M (POPMYIMpPOBaTH COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEJILHO COCTABJIAThH IUJIaH PEIICHUS PACUYETHBIX M KAYeCTBEHHBIX 3ajad,
IJIaH BBITIOJIHEHUS TPAKTUYECKOW paboThl ¢ Yy4€TOM HMEIOUIUXCA PECypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacIIMPATh PAMKU y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHH;

JIeaTh OCO3HAHHBIN BBIOOP, apIrYMEHTUPOBATH €r0, OpaTh Ha ce0sI OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIIMU B 00JacTU (PU3UKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLUOHAIbHBIN HHTE/JICKT:

aBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JAESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIAJICTh HABBIKAMH IMO3HABATEIBHON pe(IIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUNA U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYyalllH, BbIOOpa BEPHOTO
peuieHus;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX CHIXKEHUIO;

MIPUHUMATH MOTUBBI U apPT'YMEHTBI IPYTUX MPU aHATIU3€E PE3YJIbTATOB IESITEIbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX MPU aHATIM3€ PE3YIbTAaTOB JIEATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B npouecce nocTuxKEHUS JHYHOCTHBIX PE3YJbTATOB OCBOEHHUSI MPOTrPaMMBbI
no Qusmke I8 YpOBHA CpeaHero oomero oOpa3oBaHUS Yy OO0ydYaromMXCs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJUICKT, MpeAnoaararoumi
c(hOpMUPOBAHHOCTb:
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CaMOCO3HaHMs, BKJIOYAIOLIEro CIOCOOHOCTh NOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOLIMOHANIBHOU cephl, ObITh
YBEpPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSA, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEIECHUE, CIIOCOOHOCTh aJaTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JIOCTHKECHUIO LEIU U
yCIIEXYy, ONTUMHU3M, HWHULIMATUBHOCTb, YMEHHUE JIEMCTBOBATb, MCXOAs W3 CBOUX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOILMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUU OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COIIEPEKUBAHUIO;

COITMAIBHBIX HABBIKOB, BKJIIOYAKOIIMX CHOCOOHOCTh BBICTPAaMBATh OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTKCS, POSIBIIATh HHTEPEC U pa3peliaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obOyuenus B 10 kjaacce mpeaMeTHbIE pe3ysibTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

JIEMOHCTPUPOBATh Ha TIpUMEpax pojb W MecTo (Uu3uku B (GOPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KApTUHBI MHUpa, B pPAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JI€ITEIbHOCTH JIIOICH;

YUUTHIBAaTh TPaHUIIBI  MPUMEHEHUS  HU3YYEHHBIX  (U3UUYECKUX  MOJCIICH:
MarepuajgbHas TOYKa, MHEpPLHAJIbHAs CcHUCTeMa OTcuéra, aOCONIOTHO TBEPIOE TEJIO,
UJICATbHBIA Ta3, MOJEJN CTPOCHUSA Ta30B, JKUIAKOCTEHW W TBEPIBIX TEJ, TOYCUHBIN
AIEKTPUUYESCKUH 3aps]l MPU PEIIeHUN (PU3NUECKUX 3a]1a4;

pacrio3HaBaTh (u3HUeCKUe SIBJICHUSA (MPOIECCh) W OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHUSI BEIIECTBA U
AJIEKTPOJUHAMUKNA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHMUE,
CBOOOJIHOC IIaJICHUE TEJ, JBM)KCHHE II0 OKPYKHOCTH, WHEPILHS, B3aHMOJICHCTBHE
ten, auddysus, OpOyHOBCKOE IBIKCHHE, CTPOSCHHE JKHUJIKOCTEH H TBEPHABIX Tell,
U3MEHEHHEe O00bEMa TeNl MNpU HArpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PABHOBECHE,
rcrnapeHue, KOHIeH Callus, MUIaBJIeHUEe, KpUCTAIUIM3alls, KUTIEHHE, BIa)KHOCTh BO3/yXa,
TOBBIIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY
rapaMeTpaMH COCTOSHHSI Ta3a B HM3O0MPOIIECCax, DJICKTPU3aIlUs TeJ, B3aWMOJICHCTBHUE
3apsiioB;

OMHUCBHIBATh MEXAHUYECKOE JBIDKCHHE, HCIOIb3Yd (U3UYCCKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, NIEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC
Tela, KUHETHWYECKas DSHEPrHs, IIOTCHI[MAbHAs DJSHEPrus, MeXaHudeckas paborta,
MEXaHUYeCKass MOIITHOCTD; IIPH OMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHUU CMBICI
WCMOJIb3YEMbIX BEJIIMYMH, WX OOO3HAYCHUS W €IWHHUIIBI, HaXOAUTh (QOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (GU3NUECKYIO BEIMYMHY C APYTMMH BEIMUMHAMH;
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ONMCHIBATh W3yYECHHBIEC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIC SBJIEHUS, UCIOJIb3Ys
(u3nuecKre BeIMYMHBI: JABJICHUE ra3a, TeMIepaTypa, CpeaHsas KUHETUYeCKas dHEPrus
XAa0THYECKOTO JBHWKECHHMSI MOJIEKYJ, CpEOHEKBagpaTU4Has CKOpPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora raza, Ko3(Q(UIMEHT M0JE3HOTO
JEUCTBUSL TEIJIOBOrO JIBUraTeNsl; MPHU ONKUCAHMM NMPABUIBHO TPAKTOBATh (PU3MUECKUUI
CMBICIT MCHOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M €JUHULBI, HAXOAUTHb (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUUMHAM;

ONMCHIBATh HM3YYEHHBIE JJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M JIIEKTPUUYECKHE
ABJIEHUS (TIPOLECChI), MCHONB3Ys (U3MUYECKUE BEJIMYUHBI: AIEKTPUUECKUN 3apsij,
ANEKTPUYECKOE TMOJIe, HANPsKEHHOCTh IOJIS, MOTEHIMAN, Pa3HOCTh IOTEHLHAJIOB;
pU ONUMCAHUU MPABUIILHO TPAKTOBATh (PU3UUYECKUI CMBICIT UCTIOJIb3YEMbIX BEJIMUUH, UX
0003HayYeHUs1 U €IMHMIIbI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOUINE JAaHHYIO (DPU3UYECKYIO
BEJIMYMHY C APYTMMU BEJINUYNHAMU;

aHANIM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3HUUECKHUE 3aKOHBI
U IPUHLHUINBL: 3aKOH BceMupHoro tsarorenus, I, II m III 3akomsl HproToHa, 3akoH
COXpPAaHEHHS MEXAHUYECKOW OHHEpPruu, 3aKOH COXPaHEHUs HWMIYJbCa, MPUHIIHNI
CyNEepHO3uLUMHA CUJI, TPUHLUI PABHONPABUS HMHEPLHUAIBHBIX CHUCTEM OTCUYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpeIHEell KHHETHMYECKOM OHHEpruM TEIJIOBOIO JIBWKEHHUS MOJIEKY]1 C abCONIOTHOM
TEMIIEPATYpPOU, MEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs DBJIEKTPUUYECKOTO
3apsiaa, 3akoH KysoHa, mpu 3ToM pasnuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €To
MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHUUIBI JEHCTBUS MalllMH, IPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO MCIIOJIb30BAHMS B IOBCEIHEBHOU
KU3HU;

BBITIOJIHATD SKCHEPUMEHTHI [0 UCCIIEI0BAaHUIO (PU3NUYECKUX SIBICHUH U MPOLIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX W3MEpPEHHH, Nmpu 3TOM (OopMyIHpoBaTh
npoOjeMy/3agady M THUIOTE3y Y4eOHOro DSKCIIEpUMEHTa, COOHMpaTh YCTaHOBKY
U3 MPeJI0KEHHOr0 000pyA0BaHuUs, IPOBOIUTE OIBIT U (YOPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE HU3MEPEHUs (PU3NUECKUX BEJIUUMH, TIPU 3TOM
BbIOMpaTh ONTUMAJIbHBIN CHOCO0 H3MEpPEHUs W HUCIHOJIb30BaTh H3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

HCCJIEIOBATh 3aBUCHMOCTH MEXY (PU3MUECKUMH BEIMYMHAMU C UCIIOJIb30BAaHUEM
OPSIMBIX U3MEPEHHM, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYHH B BHUJE TAaONUIl U TpaduKOB, JENaTh
BBIBOJIBI 110 PE3YyJIbTaTAM UCCIIEAOBAHNUS;

co0ro1aTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEICHUHU HCCIEA0BaHNN B paMKax
yu4eOHOro JKCHEPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W MPOEKTHOW NEATEIbHOCTH
C MCIOJIb30BAaHUEM HU3MEPUTENIBHBIX YCTPOMCTB U JJAOOPATOPHOIO 000PYI0BAHUS;

pemarb pacy€THbIE 3aJa4d C SBHO 3aJaHHON (PU3MYECKOW MOJENbI0, MCHOJb3YS
(u3nueckre 3aKOHbl U TNPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBHUS 3aJaud BbIOUMpATh
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(U3HYECKYI0 MOJIENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI, HEOOXOIUMBbIE
ISl €€ pereHus, IPOBOAUTh PaCUEThl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAUCHUS
(bu3nYeCcKON BEJIUUMHBIL;

pelarb KayeCTBEHHBbIE 3aJauyM: BBICTPAUBATH JIOTMYECKHM HENPOTHUBOPEUHUBYIO
LEMOYKY pacCyXICHHM C Omopoll Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh MpPHU PELICHWU Y4YEeOHBIX 3aJady COBPEMEHHbIE HMH()OPMALMOHHBIC
TEXHOJOTUU JMJIA TOUCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETALMM U MPEICTaBICHUS
y4eOHOM 1 HayYHO-TIONYJIApHOIN HH(OpMALIUU, TOTYYEHHOHN U3 Pa3TUYHbIX HCTOYHUKOB,
KPUTHUYECKH aHATU3UPOBATH MOJyd4aeMyt0 HH(POPMALIUIO;

OPUBOJUTH TPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DUZHKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HaHUS 1O (U3MKE B TMOBCEAHEBHOM KU3HU
st obecriedyeHus: 0€30MacHOCTH MpH OOpallleHHd ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOICTBAMHU, HJii COXPAHEHHSI 3/I0POBbS M COOJIIOJIEHHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHUSI B OKpYXKalolleH cpele;

paboTaTh B IpyMIe C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpyMNIbl, pPALMOHAIBHO paclpelensaTh OOsf3aHHOCTM U IIJIaHUPOBATh
JESITEeIbHOCTh B HECTaHJAPTHBIX CHUTyalUsX, aJeKBAaTHO OLIEHMBATh BKJIAJ Ka)J0Io
U3 yYaCTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAEMON ITPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMCHUM:

JEMOHCTPUPOBATh Ha TMpPUMEPAX pojb M MecTo GU3UKH B (POPMUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHUPA, B pA3BUTUM COBPEMECHHOW TEXHUKH H
TEXHOJIOTHM, B TMPAKTHYECKON AEATEIbHOCTH JIOAECH, LEJIOCTHOCTh W E€IUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3MUYECKUX MOJENCH: TOYCUHBIN
ANEKTPUUYECKUI 3apsi, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, sIAEPHAS MOJENb aTOMa,
HYKJIOHHAsi MOJIETh aTOMHOTO s/Ipa MpU PEIIeHUH (PU3NIECKUX 3a71aY;

pacno3HaBaTh (PU3WYECKUE SIBICHHS (TMPOIECCh) U OOBACHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJAMHAMUKA W KBAaHTOBOW (DU3WKH: AIIEKTpHUYECKas MPOBOJUMOCTS,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, AJIEKTPOMArHUTHAs WHAYKIUA, NEUCTBUE MArHUTHOTO TOJISI HAa MPOBOJHUK
C TOKOM M JBIXKYUIMWCS 3apsil, DJEKTPOMAarHUTHbIE KOJeO0aHWs U  BOJIHBI,
MPSIMOJIMHEWHOE PaclpOCTPAHEHUE CBETA, OTPaKEHUE, MPEeIoMIICHUE, UHTEphEpEeHIIHs,
nudpakus W ToJApU3alvg CBETa, AUCHEpCcHUsi cBeTa, (OTodNIEeKTpudecKud 3(PpexT
(boToadhdekT), cCBETOBOE MAaBICHHE, BO3HUKHOBEHHE JIMHEHMYATOrO CIEKTpa aToma
BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAS PAIMOAKTUBHOCTD;
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OMHUCHIBATh M3YUYEHHBIE CBOMCTBA BelIeCTBa (DIEKTPUUYECKUE, MAarHUTHBIC,
ONTUYECKUE, DJICKTPUUECKYIO MPOBOJUMOCTb PA3IMUHBIX CPEA) U DJIEKTPOMATHUTHBIC
SBJICHUS (MIPOIECCHI), UCTIONB3Ysl (U3UUYECKUE BEITUYUHBI: SJIEKTPUUCCKUN 3apsij, cuia
TOKa, DJIGKTPUUECKOE HAMPSHKEHUE, JJIEKTPUUYECKOE COMPOTUBICHUE, Pa3HOCTh
MOTEHIIMAJIOB, AIEKTPOABUKYIIAS CHIIA, pad0Ta TOKA, UHIYKIIUS MAarHUTHOTO TIOJIsI, CHJIa
Awmrnepa, cuna JlopeHnla, WHAYKTUBHOCTb KATYIIKH, JHEPTUsl DICKTPUYECKOTO M
MarHUTHOTO TMOJIeH, MePHUOJ U YacToTa KojebaHuil B KojiebaTeIbHOM KOHTYpE, 3apsij U
CHWJIa TOKa B MPOLECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJjiebaHuil, (QoKycHoe
paccTosiHUE€ W OINTHYECKas Cujia JIMH3bI, TPU ONUCAHUM TPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT UCIIOIB3YEMbIX BEJIUYWH, UX 0003HAUEHUS U €IUHUIIBI, YKa3bIBATh
dbopMyIibl, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMYNHAMU;

OMUCHIBATh M3yUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (HU3UUECKUE
BEJIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTa CBETa, YHEPTUS
¥ UMITYJIbC (DOTOHA, TIEpUO/ IMOTypacaaa, SHEPTusl CBI3U aTOMHBIX sJIep, IPU OMMCAHUH
PaBUJILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
€MHUIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYH (PU3UYECKYIO BEIHMYHHY
C APYTUMU BEIMYUHAMHU, BEIYUCIISITH 3HAUCHUE (DU3NUECKON BEJIMUUHBL;

aHAJTM3UPOBATH (PU3UYECKUE MPOIECCHI U SIBJICHUSI, HCTIONIB3YS (DU3NUECKHUE 3aKOHBI
U MPUHLUINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaJlIEIbHOTO COECIUHEHUS
IPOBOJHUKOB, 3aKOoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM HWHAYKUWH, 3aKOH
OPSMOJIMHENHOTO PAcCIpOCTPAHEHUS] CBETA, 3aKOHbl OTPAKEHHSI CBETA, 3aKOHBI
NpeIOMJICHHSI CBETa, ypaBHeHHe ODifHmTeHa 11 GoTodddekra, 3aKOH COXpAHEHUS
SHEPI'uM, 3aKOH COXPAHEHMs HMMITYJIbCA, 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsia,
3aKOH COXPaHEHUsI MacCOBOT0 YUCJIa, MOCTYIaThl bopa, 3aKOH paguoakTUBHOTO pacnaja,
Opy 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4eCcKoe
BBIp@YKEHUE U yCIOBUs (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

ONpENENATh HAINpaBICHHE BEKTOpPAa WHIYKIMM MArHUTHOTO IOJS MPOBOJHUKA
C TOKOM, cujbl Amnepa u cuibl JlopeHna;

CTPOUTh M OIHCHIBATH M300pa)K€HUE, CO3/]aBaeMOE IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIONTHATD YKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3MYECKUX SBICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHHIl: MpH 3TOM (OPMYIHPOBATH
npobieMy/3aady ® THIOTE3y YYeOHOro OKCIIEpUMEHTa, COOUpaTh YCTaHOBKY
U3 MPEJIIOKEHHOTO 000PYA0BaHHUS, POBOJAUTH ONBIT U (POPMYIUPOBATH BHIBOBL;

OCYLIECTBIIATH MPAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BEIUYMH, IIPU 3TOM
BBIOWPATh ONTHUMAIBHBI CIOCOO0 HW3MEPEHHs] W WCIOJIb30BAaTh W3BECTHBIE METOJIBI
OLIEHKH ITOIPEIIHOCTEN U3MEPEHNN;

MCCJIEIOBATh 3aBUCUMOCTH (U3MUECKHX BEIUYMH C HCIOJIB30BAHUEM TPSIMBIX
U3MEpPEHUN: TpPU OBTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUAE TaOIUIl U rpaduKoB, J1€JaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCJIEIOBaHUS,
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co0Jiro1aTh MpaBuiia 0€30MacHOTO TPY/ia MPU MPOBEACHUN UCCIEOBAHUM B paMKax
y4eOHOr0 HSKCIEPUMEHTa, Y4EOHO-HCCIIEIOBATENILCKON M MPOEKTHOM JeSITeIbHOCTH
C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U Ja00paTOPHOTO 000PYAOBAHUS;

pemaTth pacuy€THBIC 3aJa4d C SIBHO 3aJlaHHOM (PU3MUYECKON MOJEINbIO, UCIOIb3YS
dbu3uUeckue 3aKOoHbl M TPUHIMIIBI, HA OCHOBE aHaju3a YCIOBUS 3a/laud BBIOMPATH
(bU3UYECKYI0 MOJIETh, BBIICIATH PU3MUECKHUE BEIIMUUHBI U (POPMYJIIbI, HEOOXOIUMBIE TS
e€ pelleHusi, MMPOBOJAUTH PACUEThl U OLICHUBATH PEATbHOCThH MOJYYEHHOTO 3HAYCHMUS
(bu3uYeCKON BEJIUUNHBIL;

pelaTh KadyeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTHUYECKH HEMPOTHBOPECUUBYIO
IEMOYKY pPacCCyXJACHUU C OMoOpod Ha U3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndeckue sIBICHUs;

UCIIOJIB30BaTh TPU PEIICHWH Y4YeOHBIX 3aJlad COBPEMEHHBbIE WH(OpPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEPHpETAlUd U MPEJCTABICHUS
y4eOHOU ¥ HaAYYHO-TIOMYJIIPHON HH(OPMAIINH, TTOTyUYSHHON U3 Pa3IMUHbIX HCTOYHUKOB,
KPUTHUUYECKHU aHAJTM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

OOBSICHATh MPUHITUIIBI JACHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMNCTB,
pasnyaTh yCIOBUS UX OE30MaCHOTO UCIIOJIH30BaHUS B MIOBCETHEBHOMN KU3HH;

NPUBOAUTL TIPUMEPHI BKJIAJa POCCHUHCKUX U 3apyOCkKHBIX YUYEHBIX-(PU3HKOB
B Pa3BUTHE HAaYKH, B 00BSICHEHHUE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (PU3UKEe B TIOBCEJHEBHOW JKH3HU
U1 obecniedeHus: 0€30MacHOCTH TpH OOpalieHuu ¢ NpubopaMud U TEXHUYECKUMU
YCTPOUCTBAMHU, ISl COXPAHEHUS 3JI0POBbS W COOJIIOJACHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKPY KaOIIeH cpejie;

paboTaTh B TPYNIIE C BHIOJHEHUEM PA3IMYHBIX COIUAIILHBIX POJICH, TUTAHUPOBATH
paboTy TpyNIbl, palMOHAIBHO pacHpeAcisaTh O0O0sI3aHHOCTH U  IUIAaHUPOBATH
NEATeIbHOCTh B HECTaHJIAPTHBIX CHUTYyallMsX, aJleKBaTHO OIIEHMBATh BKJIAJ KaXKJIOTO
U3 YYaCTHHUKOB TPYIIIIBI B PEIIEHUE paccMaTpUBaeMOM TTPOOIIeMBI.
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TEMATHUYECKOE INIAHUPOBAHUE!

10 KJIACC
HaumenoBanue
No KomnuuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
pas3aenoB U TeEM [IporpammHoOe coaepxanue
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. ®u3nka u MeTOAbl HAYYHOI 0 IO3H

AaHuA

1.1 | ®usuka U METOIBI 2 dusnka — HayKa 0 IPUPO/IE. M3y4yeHune HayqIHbIX (AIMITUPHUECKHUX U
HAyYHOTO ITO3HAHHMSI Hay4Hble MeTOJIbI TO3HAHUS TEOPETUYCCKUX ) METOJIOB TIO3HAHUS
OKpY’KaroIIero Mupa. OKPY’KafoIIero Mupa.
Pounb skciepuMeHTa u Teopuun OOcyxaeHe TPaHUI] MPUMEHUMOCTH
B [IPOII€CCE TTO3HAHUS IPUPO/IBI. (buU3HYECKNX 3aKOHOB M TEOPHIA.
DKCNEepUMEHT B (PU3HUKE. PaGora B rpymre 1o noJaroToBke
MopenupoBaHue GU3NYECKUX KOPOTKHUX COOOIIIEHUIA O POJIU U MECTE
SIBJICHUI U TipolieccoB. Hayunbie (bU3KUKY B HAYKE U B IPAKTUYECKON
runore3sl. u3nyeckue 3aKOHbI U NEeSATETHHOCTH JTIOJIEH.
Teopuu. [ paHUIIBI TPUMEHUMOCTHU JleMOHCTpanys aHaIoTOBbIX U
buzndyeckux 3aKkoHOB. [IpuHIHM 1M (PPOBBIX U3MEPUTEITBLHBIX TPHOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX JIATYNKOB.
Ponb u MmecTo ¢pusuku OcBoeHNE OCHOBHBIX TPUEMOB pabOTHI
B (hopMuUpOBaHUH COBPEMEHHOU ¢ nudpoBoii maboparopueii Mo Gpusnke
Hay4YHOM KapTUHBI MHPA,
B MMPAKTUYECKOM JICTEIEHOCTH JIFO/ICH
Uroro no pazneny 2

! Tlpu paspaborke paGoueil MporpaMMbl B TEMATHYECKOM ILIAHUPOBAHUHU JIOMKHBI OBITh YYTEHbI BO3MOKHOCTH HCIONB30BAHUS AJIEKTPOHHBIX (IIM(POBBIX)

06paBOBaTeJ’ILHLIX PECYpPCOB, ABIAKOIINXCA y‘le6HO-MeT0):[I/I‘{eCKI/IMI/I MatepualiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIBCTBY 00 O6pa3OBaHI/II/I.
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Pa3zgea 2. Mexanuka

2.1

Kunematuka

MexaHU4eCKOe JBUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBmwxkenns. Cucrema orcuéra.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTePUAIbHON TOUYKH,
UX TIPOCKIIMU HA OCH CUCTEMBI
koopauHat. CioxeHue
MEPEMEILECHUN U CII0KEHHUE
CKOPOCTEM.

PaBHOMEPHOE M pABHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKEHHE.
I'paduxum 3aBHUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
nepeMEIECHNS] MaTepUaIbHON TOUKH
OT BPEMEHU.

CBoOoaHoe najienre. Y ckopeHue
CBOOOTHOTO TA/ICHMSI.
KpuBonuHeHoe qBHKEHUE.
JIBr>KeHHE MaTepUAIbHON TOUKH
10 OKPYKHOCTH C TOCTOSTHHOM MO
MOJIYJIF0 CKOPOCTBIO. YTJIOBas
CKOpPOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactota oOparieHus.
LleHTpOCTPEMHUTEIILHOE YCKOPEHHUE.
TexHnueckne ycTporucTBa U

[IpoBeneHue 3KCIepUMEHTA: U3YUYEHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LEBIO
ONpeAEIEHNs] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSMHU, PONUAECHHBIMU TEJIOM

3a MOCJIEI0BATEIbLHBIE PABHBIC
MIPOMEKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
M3yUEeHUE JIBUXKEHUS IIapuKa B BA3KOU
KUJKOCTH; U3YUEHUE IBUKCHUS Tela,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHEeHNEe OCHOBHBIX TIPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: COUIOMETP, LIEHbIE U
pPEMEHHBIE Mepeiaun JBHKECHUS; U
YCJIOBHH UX 6€3011aCHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
JKA3HU.

Pemenue pacy€THbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOCIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX (POpMYIT
KUHEMaTHUKH.

[TocTpoenue n ananmms rpaduKkoB
3aBUCUMOCTEN KMHEMATUUYECKUX
BEJIMYMH OT BPEMEHU

JUJISL PABHOMEPHOTO
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IIPaKTUYECKOE TPUMEHEHHE:
CIIUJIOMETP, ABUKEHHUE CHAPSAIOB,
LEITHbIE U PEMEHHBIE MTEpeaun

Y PaBHOYCKOPEHHOTO MPSMOJTHHEHHOTO
JIBHKCHHUSL.

PacriozHaBanue (hU3NIECKUX SABJICHUH
B y4eOHBIX ONBITAX M OKpYXKaromei
YKU3HH: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBU)KEHUE, CBOOOTHOE TaJIeHUE TeT,
JIBIKEHUE TI0 OKPY KHOCTH.

Onucanue MeXaHUIECKOTO JBHIKCHUS
C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYMH: KOOpAUHATA, MYTh,
niepeMenieHre, CKOPOCTh, YCKOPEHHE.
Pa6ora B rpymnmnax npu riiaHupOBaHUH,
NIPOBEACHUH U UHTEPIIPETAHN
pe3yabTaTOB ONBITOB M aHATN3E
JIOTIOJTHUTEIIBHBIX NCTOYHUKOB
nH(OpMaIHH 110 TEME

2.2

JlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNanmunes. Ilepseiii 3akoH HeroTOHa.
NuepunanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproToHna aj1s1 MaTepuagsbHON TOUKH.

Tperuit 3akon HeroToHa

JUISl MATEPUAIIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna Tsxectu. [lepBas
KOCMUYECKask CKOPOCTb.

CpaBHEeHHUE MacC B3aUMOJICHCTBYIOITUX
TEJI.

N3ydeHune 3aBUCUMOCTH CHJIBI
YIPYTOCTH OT JepopMaiviu; cpaBHCHUE
CHJI TPEHUSI TIOKOsI, KAYCHUS U
CKOJIb)KCHHS.

OOBsAcCHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
MCCIIeIOBaHNE 3aBUCHMOCTH CHJT
YIPYTOCTH, BOBHUKAIOIINUX B MPYKUHE
¥ PE3MHOBOM 00pasIie, OT UX
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Cwuia ynipyroctu. 3akoH ['yxka.

Bec Tena.

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

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

[TocTtynaTenpHOE U BpallaTeIbHOE
JBUKEHUE aOCOIIOTHO TBEPIOTO
Tea.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
Bpaienus. [linevo cuibl. YcemoBus
paBHOBECHS TBEPOTO TENA.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHUE:
MOJIIUITHUKH, IBUKECHUE
VCKYCCTBEHHBIX CITYTHHKOB

nedopManuu; u3ydeHue JBUKECHUS
Opycka Mo HaKJIOHHOM TIOCKOCTH;
MCCIIEIOBAaHUE YCIOBU PABHOBECHUS
TBEPAOIO Teja, UMEIOLIETO OCh
BpAILICHUS.

OOBsicHeHHe 0cOOeHHOCTEN
PABHOMEPHOT'O U PABHOYCKOPEHHOTO
MPSIMOJIUHEWHOTO JIBUKEHUS,
CBOOOJTHOTO TIAJICHUS TEJ, IBUKCHUS
10 OKPYXKHOCTH Ha OCHOBE 3aKOHOB
HproToHna, 3aKk0Ha BCEMUPHOTO
TATOTECHMUSL.

OObsicHEeHNEe OCHOBHBIX TIPUHIIUIIOB
JEWCTBUS MOAIINITHUKOB M UX
MPAKTUYECKOTO MPUMEHEHUSI.
OObsicHEeHNE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Penrenne pac4€THBIX 3a/1a4 C IBHO
3aTAaHHOM (PU3HYECKON MOCIIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyIT TUHAMHKH.

PacrioznaBanme ¢puznueckux sBIECHUN
B YYEOHBIX ONBITAX U OKPYKAIOIIEH
YKU3HU: UHEPILIMS, B3aUMOJICHCTBUE TET.
AnHanu3 pu3nYecKux mpoIeccoB U
SBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIMIIOB: 3aKOH BCEMUPHOTO
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tsarorenud, |, |l u III 3akonsr HeroToHa,
MIPUHIIUIT CYTIEPIIO3UITUN CUJT, TPUHIIUIT
PaBHOIIPABHOCTH MHEPIIUATBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHUS B
MEeXaHUKe

NMnynec MaTtepuanbHONU TOYKU
(Tena), cCUCTeMBbI MaTEpUATTLHBIX

TOYCK. HMHYJ'IBC CHJIBI U U3MCHCHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOE ABHKCHUC.

Pabora cunbl. MOIIHOCTE CHJTBI.
Kunernueckas sneprus
MaTepUAIbHOU TOUKH. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIUM.

[ToTeHunanbHas SHEPrusl.
[ToTeHunanbHas SHEPrUs YIpyro
ne(opMUpPOBAHHOMN MPYKUHBI.
[ToTeHunanbHas SHEPrUs Tena
BOJIM3U TOBEPXHOCTH 3E€MJTH.
[loTeHuManbHbBIE U
HEIMOTEHIUaNbHbIE CHIIbL. CBSI3b
paboOThI HETOTEHITUATLHBIX CHJT
C U3MEHEHNEM MEXaHMYECKOU
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXPAHEHHS] MEXaHUYECKOU
SHEPIuu.

Yupyrue u Heynpyrue

[TpoBeneHne SKCIIEPUMEHTA: U3YUCHUE
a0COJTIIOTHO HEYIIPYTOTO yaapa

C TIOMOIIIBIO ABYX OJTMHAKOBBIX
HUTSHBIX MasITHUKOB; HCCIICIOBAaHUE
CBSI3M pa0OTHI CHJIBI C U3BMCHCHUEM
MEXaHWYECKOW SHEPTUH Teja

Ha MPUMEPE PaCTSHKCHHS PE3UHOBOTO
KTyTa.

Ornenka aOCONIOTHBIX M OTHOCUTENIBHBIX
MOTPENIHOCTEN U3MEpPeHUN (PU3NIECKUX
BEJIUYMH.

Pemmenue pacu€THBIX 3a/1a4 C IBHO
3aTAaHHOM (PU3HYECKON MOICIIBIO

C UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 GOpMYIT TMHAMHUKH U 3aKOHOB
COXpPaHEHUSI.

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYEHHBIE B pa3aese
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKHE SBICHUS.

Onucanne MEXaHMIECKOTO JIBFKCHHSI C
WCIIOJIb30BaHNEM (DH3UIECKUX BEITUIMH:
UMITYJIBC TeJIa, KHHETHYECKas SHEPTHsl,
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CTOJIKHOBEHUS.

TexHuyecKue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHUE:
BOJIOMET, KOIIEP, IPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIMAbHAS YHEPT U], MEXaHUUECKast
paboTa, MEXaHHYECKasi MOIIHOCTb.
AHanu3 pu3nyeckux NpoueccoB u
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHMsI MEXaHUYECKOM dHEPTHH,
3aKOHA COXPAHCHUS UMITYJIbCA.
OOBsiICHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U IPAKTUUECKOTO
MIPUMEHEHHS TEXHUUECKUX YCTPOUCTB,
TaKUX Kak: BOAOMET, KOTIED,
MPY>KUHHBIA MUCTOJIET.

OObsicHEeHUE ABUKEHUS PaKET C OMOPOM
Ha U3y4YEeHHbIE (PU3NUECKUE BETUUHHBI U
3aKOHBI MEXAHUKH.

Hcrnonp30BaHue Mpu NOATOTOBKE
COOOIIIEHHIT O MPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTUN IS
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpIPETALUU U PEACTABICHHUS
uH(hOpMAaIK, KPUTHUYECKUI aHaIIN3
nosiyqaeMon nHhopmaIu

[IpoBeneHre KOCBEHHBIX U3MEPEHUN,
VCCIIEIOBAaHNUN 3aBUCUMOCTEN
(bu3MYeCKUX BEJIUUMH, POBEPKA
MPEIJIOKEHHBIX TUIIOTE3

Hroro no pazpeny

18
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Pa3nen 3. Monekyasipaas pu3nka 1 TepMOIMHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU

9

OCHOBHBIE MTOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE BUXEHUE.
Huddys3usa. Xapakrep ABUKESHUS U
B3aMMOJICHCTBUS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TEI U
00BsICHEHNE CBOMCTB BEIIECTBA

Ha OCHOBE ATUX MoJjiesier. Macca u
pa3mepsl MoJieky. KonuuecTBo
Belectna. [locTostHHas ABoraapo.
TennoBoe paBHOBECHE.
Temnepatypa u e€ uaMepeHue.
[ITxana Temmnepatyp Llenbcus.
Monenb neaasHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU UJICATBHOIO Ta3a.
AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOT'O JIBUKEHHUS YaCTUI] rasa.
[IlIxanma remneparyp KenpBuna.
['a30BbI€ 3aKOHBI. Y paBHEHHUE
MenpneneeBa—Knanerpona.

3akoH [lanberoHa. M30mponeccsl

[IpoBenenue s3xkcnepuMeHTa:
OMpPEAECICHUE MACChI BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI, JaBJICHUS
Y TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHUI (PU3NUECKUX
BEJINYMH.

OObsicHEeHHE OCHOBHBIX MTPUHITUTIOB
JENUCTBUHN TepMOMETpa U OapoMeTpa u
yCIIOBUM WX 0€30MacHOI0
VICIIOJIb30BAHUS B IIOBCETHEBHOU
KU3HU.

Pacno3naBanme pusznueckux siBICHHUM

B y4e€OHBIX OMBITAX M OKPYXKaIOMIei
*u3HU: TudPy3usi, OpOyHOBCKOE
JIBUKEHUE.

OnucaHue TeTUIOBBIX SIBICHHUI

C UCIIOJIb30BaHUEM (PU3UUECKHUX
BEJINYMH: IABJICHUE Ta3a, TEMIIEPATYPA,
CpPEeIHsAs] KUHETUYECKas YIHEPIus
Xa0TUYECKOTO JIBUXKEHUSI MOJIEKYII,
CpeAHEKBaApaTUYHasl CKOPOCTh
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B UJICAIBHOM T'a3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padpuueckoe npexacrasienue
U30IPOLECCOB: U30TEPMA, U30XO0Pa,
uzobapa.

TexHuueckue ycTpoucTBa U
NPaKTUYECKOE NPUMEHEHNUE
TEPMOMETP, OApOMETP

MOJIEKYJL.

AHanu3 pu3zndyeckux NpoueccoB u
SIBJICHUI ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKON S3HEPTUU TEIUIOBOTO
JBIDKCHUSI MOJIEKYJT ¢ a0COTIOTHOM
TeMIIEPaTypPOU.

Pemenue pacu€THpix 3a71a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOICIIBIO

C UCIIOJIB30BAaHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB 1 hopmyn
MOJIEKYJISIpHOU (PU3UKH.

PaGota B rpymnmnax rnpu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pEe3yJIbTAaTOB OIBITOB U aHAJIN3E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
uH(OpMaIHH 110 TEME

3.2

OCHOBBI
TEPMOJTHUHAMHUKH

10

TepMmonuHaMuyeckas CUCTEMA.
BryTpeHHss sneprus
TEPMOAUHAMHUYECKON CUCTEMBI U
CIocoObI €€ N3MEHEHU.
KonngecTBo TemIoTsl U padboTa.
BHyTpeHHss sHEPTUS OJHOATOMHOTO
HWealbHOTO ra3a. Buabl
TEIUIONEPENAYN: TETIIONPOBOIHOCTbD,
KOHBEKIIUA, U3JIyUYCHHUE. Y JeJIbHAs
TENJIOEMKOCTh BEILIESCTBA.

[IpoBeneHue sKCIIEpUMEHTa: U3MEPEHHE
yAEIbHOMN TETIOEMKOCTH BEILIECTBA.
Ornenka aOCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3NIECKUX
BEJINYUH.

N3yuenne mopeneit mapoBoil TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHusl,
PEAKTUBHOI'O JIBUTATEIIA.

OOBsicCHEeHNE PUHIIUIIOB IEUCTBUS U
yCJIOBUI 0€30MaCHOT0 UCIIOJIb30BAHUS
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KonnuecTBo TennoTsl

pH TeIuionepeaye.

[TonsiTue 06 aguabaTHOM MpoIIECCe.
[IepBeIit 3aKOH TEPMOAUHAMUKU.
[IpruMmeHeHue nepBoro 3akoHa
TEPMOJAMHAMUKH K U30TIPOIIeCcCaM.
I'paduueckas untepnperarus
paboThI raza.

Bropoii 3akoH TepMOAMHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPO/IE.

TennoBeie MamuHbL. [[pUHITUTIBT
JNENUCTBHS TEIJIOBBIX MAIIIMH.
[IpeoGpazoBanus sHEPTUH

B TEIJIOBBIX MAIINHAX.
KoaddunmenT nose3noro nercTBus
TEIUIOBOW MAIlVHBI.

Huxn Kaprao u ero ko3¢ dumueHT
MIOJIE3HOTO JECUCTBUS.
DKOJIOTUYECKHUE POOIIEMBI
TEIMJI0O3HEPTETUKH.

TexHnueckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
JBUTATEb BHYTPEHHETO CTOPAHUs,
OBITOBOM XOJIOJIUIIbHUK,
KOHJTUILIUOHED

B TIOBCETHCBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHUS, OBITOBOTO
XOJIOIUILHUKA, KOHTUITHOHEPA.
Omnucanue CBOMCTB TEIl U TETUIOBBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(bU3HYECKUX BEIMUWH: IaBJICHUE rasa,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSIS 2HEprus, paboTa rasa.
Pemenue pacu€THBIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCITI0JIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIPHON (DU3UKHU U
TEPMOJUHAMUKHY.

Pemenue kauecTBEHHBIX 3a/1a4

C OIOpPOM Ha U3yUYEHHBIE B pasJiese
«MonekynsapHas Gu3nuKa u
TEPMOJIMHAMHUKA 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBIICHUSL.

PaGora B rpymnmax npu aHanuse
JOTIOJTHUTENIHHBIX HCTOYHUKOB
uHGOPMAIIH TT0 TEME
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3.3

ArperarHslie
COCTOSIHUS BEILIECTBA.
@da30BbIC IIEPEXOBI

[TapooOpa3zoBaHue 1 KOHIEHCAITUSI.
Hcnapenue u xuneHue.
AOCOJIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO3/1yXa. HachIleHHbIM
nap. Y iejibHas TeIiora
napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIEPATypbl KUTICHUS OT JABJICHUSL.
Teépnoe teno. Kpucrannmueckue u
aMmopdHbIe Terna. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHBIE
Marepuansl. [InaBnenue u
KpUCTaJIU3a1us. Y 1eJIbHasI TEMIoTa
wiasnenus. Cyoaumarusi.
VYpaBHeHuUE TEII0BOro OaaHca.
TexHuyeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
MIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCIIE
HaHOMATEPUAJIOB,

Y HAHOTEXHOJIOTUH

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

N3ydeHune CBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIAKHOCTH

HaGmroneHue kuneHust npu
MMOHWKEHHOM JIaBJICHUM, HAarPEBAHUS

Y IJIaBJICHUS KPUCTAILNIMYECKOTO
BEILIECTBA.

OObsicHeHNE MPUHIIUIIOB JEHCTBUS U
yCIIOBUI 0€3011aCHOTO UCTIOIb30BAHUS

B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaTOPUMETPA.

N3yyeHne TeXHOJIOTUI MOTyUYCHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCIIE
HaHOMATEPHUAJIOB.

Pemenue pacy€THbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOCIIBIO

C HCTOJIb30BAaHUEM YPaBHEHUS
TEIJIOBOro OanaHca.

Peuienne kaueCcTBEHHBIX 3a/1a4

C ONOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (Pu3nuecKue
SABJIEHUS TIO TEME.
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Pacno3naBanue Gpu3n4ecKux sIBJICHUM
B YUEOHBIX OIBITAX U OKPYXKarOIIeH
KU3HU: 1eopmanyst TBEPABIX Tell,
HarpeBaHue U OXJIAXKACHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSCHEHUE UX HAa OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(du3uku.

Hcnonp3oBanue nHPOPMALIMOHHBIX
TEXHOJIOTUH JIsl IOUCKA,
CTPYKTYpPUPOBAHUS, HUHTEPIPETALUH U
IpeacTaBIeHUs: HHOpMALUU IIpU
HOJTrOTOBKE COOOIEHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTUSIX

Hroro o pazgeny 24
Paznen 4. JnexkrpoauHaMuka
4.1 | DnekTpocTaTuka 10 Dnektpuzauus Ten. nektpuueckuid | [IpoBeneHue skcnepuMeHTa: U3MepeHue

3apsa. [IBa Bua 3E€KTPUUYECKUX
3apsanoB. [IpoBogHUKH,
JIUBJICKTPUKU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHUS IIEKTPUUECKOTO
3apsja.

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. ToueuHbli 371€EKTPUUECKUI
3apsaa. DIEKTPUUECKOE TTOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
OreHka aOCOJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3UIECKUX
BEJINYHH.

N3yyeHune npuHIUIIOB JI€UCTBUSA
ANEKTPOCKOIA, AJIEKTPOMETA,
KOHJICHCATOopa.

N3ydenne NpuHIUIIOB JEHCTBUS

39



Hanpsx€HHOCTB 2IIEKTPUYECKOTO
nons. [IpuHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIeH. JInauu
HaIPsKEHHOCTH 3JIEKTPUYECKOT0
TOJIS.

PaboTa cuit anekTpocTaTuuecKoro
nosA. [lorennuan. PazHocts
noTeHuuanoB. [IpoBogHUKY U
JADJICKTPUKU B
3IEKTPOCTATUYECKOM IOJIE.
JusnexTpuyeckas MIpOHULAEMOCTb.
OnektpoémkocTh. KoHneHncarop.
DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr 0 KOHAEHcaTopa.
TexHuuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHNUE:
AIEKTPOCKOIL, AIEKTPOMETD,
AIEKTPOCTATUYECKAS 3ALINTA,
3a3eMJIEHHUE JIEKTPOIIPpUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBII
arrmapar, CTpyWHbIM IPUHTED

U yCJI0BUHM 0€30MacHOro MPUMEHEHUs
B IIPAKTUYECKOM KU3HH,
KOIMPOBAJILHOTO anmnapara, CTpyrHHOTo
MIPUHTEPA.

Paccmotpenue ¢puznyeckux OCHOBaHUMN
ANEKTPOCTATUYECKOM 3aIIUTHI U
3a3eMJICHHS JICKTPONPUOOPOB.
Pemenue pacu€THpix 3a71a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCTO0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYII AJIEKTPOCTATUKH.

Pelienue kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3udecKue
SBJICHUS JIEKTPOCTATUKH.
Pacno3naBanme puznueckux sBICHHUM
B y4€OHBIX OMBITAX M OKpYXKarouiei
KU3HU: DJIEKTPU3ALMS TEN,
B3aUMOJCHCTBHE 3apsiI0B U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYT
AIEKTPOCTATUKHU.

Ornucanue U3y4eHHbIX CBOMCTB
BEILIECTBA U JJICKTPUUYECKHUX SIBIICHUIN

C MCTIOJIb30BaHUEM (PU3HUECKHIX
BEJIMYMH: JIEKTPUUECKUH 3apsi,
HanpsKEHHOCTD AJIEKTPUYECKOTO TOJIA,
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MIOTEHIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
AJIEKTPOEMKOCT.

AHanu3 pu3nyeckux NpoueccoB u
SIBJICHUW C UCIIOJIb30BaHUEM
(buU3HUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUsI AIEKTPUUYECKOTO 3aps/ia,
3akoHa KynoHna.

PaGora B rpymnmnax npu aHanuze
JTOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIIIH U TOATOTOBKE COOOIIEHU N
O IIPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY’KAIOIIEH KU3HHU U IPUMEHEHNUN
VX B TEXHHUKE

4.2

IlocTogHHBIN

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

12

DIIEKTPUUECKUM TOK. Y CIIOBHS
CYILIECTBOBAHHUS DJIEKTPHUUYECKOTO
Toka. McTounuku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsokenue.

3akoH OMa 11 y4acTKa LETH.
DIEKTPUYECKOE COTPOTUBIICHUE.
VY 1espHOE COPOTUBIICHUE
BeulecTBa. [locnenoBarenpHoe,
napajuielbHOe, CMEIIaHHOE
COEIMHEHUE MMPOBOIHUKOB.
PaGoTa snexkTpudeckoro Toka.
3akoH /[xxoynsa—JIenna. MoniHocTh
AIEKTPUYECKOr0 TOKA.

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

Onenka aOCOJIFOTHBIX U OTHOCHTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUHN (DU3UIECKUX
BCJIMYHH.

OOBsICHEHHE MPUHIIUIIOB JEHCTBUS U
YCIIOBHI 0€30ITaCHOTO MPUMEHEHHUS
aMIIepMeTpa, BOJILTMETpA, peocTaTa,
HMCTOYHHKOB TOKa,
AICKTPOHATPEBATEIBHBIX H
AIEKTPOOCBETUTEIBHBIX MTPHOOPOB,
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DIIEKTPOABWKYIIASL CUIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHMKA TOKA. 3akoH Oma

JUISL TIOJTHOM (3aMKHYTOM)
anextpuueckon nenu. Koporkoe
3aMbIKaHUE.

DNeKTpOHHAsI TPOBOJIUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTh
COTNIPOTHUBJICHUS METAJIJIOB

OT TeMIIEpaTypHhl.
CBepXInpoBOAUMOCTb.
DIEKTPUYECKUN TOK B BAKyyMe.
CBOIICTBa 3JIEKTPOHHBIX MyYKOB.
[MonympoBoauuku. CobcTBEHHAs U
IPUMECHASI IPOBOAUMOCTD
MoJynpoBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynpoBoAHUKOBBIE TTPUOOPHI.
DIEKTPUYECKU TOK B pacTBOpPaX U
pacIuiaBax 3JeKTPOIUTOB.
DIEKTPONUTHYECKAs! JUCCOLIUALIMSL.
DIIEKTPOJIN3.

DIEKTPUUECKUN TOK B razax.
CamocTOSTeNbHBIN U
HECAMOCTOSITEIIBHBIN pa3psia.
Monnus. [1na3zma.

TexHnueckne ycTpoucTBa v

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0/a, TEPMUCTOPOB U
($hoTOpPE3UCTOPOB, OIYTPOBOJHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Pemenne pacy€THpixX 3a71a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «[locTossHHBIN
DIEKTPUYECKUM TOK).

Pacno3naBanue pu3ndeckux sBICHUN
B YUCOHBIX ONBITAX U OKPYKAIOIICH
KHU3HU: DJICKTPUUECKAS IPOBOIMMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEUCTBHS TOKA.

AHanu3 NEKTPUYECKHUX SABICHUN U
IIPOLIECCOB B LIETISIX TOCTOSIHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEpPHOCTH
IIOCJIEIOBATENBHOIO U ITAPAILICIIBHOTO
COEIMHEHUS IPOBOIHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornucannie N3y4eHHbIX CBOICTB
BEILIECTB U 3JIEKTPUYECKUX SIBICHUM

C MCTIONIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: JJIEKTPUUECKHUH 3aps1, CHIIa
TOKQ, AJIEKTPUYECKOE HAIIPSIKEHHUE,
ANEKTPUYECKOE CONMPOTUBJICHHUE,
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IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETp, BOJIBTMETP, PEOCTaT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeNIbHbIE PUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBII 1HOJ, TEPMUCTOPHI U
b oTOpE3UCTOPHI,
MOJIYIPOBOHUKOBBIN JAHO/,
rajibBaHHKa

pa3HocTh noTeHuanos, /C, padora
TOKa, MOIITHOCTb TOKA.

Hcnonb3oBanue nHGOpMaMOHHBIX
TEXHOJIOTHUM JIJISI IOKUCKA,
CTPYKTYpUPOBaHHMsI, UHTEPIPETALUHU U
npescTaBieHus nHpopMauu npu
MOJITOTOBKE COOOIIEHUI 0 TPUMEHEHUH
3aKOHOB IMOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSIX

Uroro no pazgeny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3ziesioB U TeM [IporpammHoOe copepxkanue
/o 4acoB o0y4aromuxcs
y4eOHOro rpeaMeTa
Pa3nen 1. DnexkTpoauHamMuka
1.1 | MargauTHoe 110JI€E. 11 ITocTossHHBIE MATHUTEL. [IpoBeneHue IKCIIEpUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
WHTYKITUS

BzanmopaeicTBre MOCTOSTHHBIX
MarHuToB. MarauTHoe mnoJe.
BexTop MarHuTHOM MHIYKIUU.
[TpunHIUN cynepno3uuu
MarHUTHBIX nojeu. JInauu
MarHuTHOW nHaykuuu. Kapruna
JIMHUW MarHUTHOM MHIYKIIUY TTOJIS
MMOCTOSTHHBIX MArHUTOB.
MarsutHoe nosie mpoBOIHUKA

¢ TokoM. KapTrHa TUHUNA UHAYKIIUA
MarduTHOI'O MOJISl JUTMHHOTO
MPSAMOI0 MPOBOHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO MPOBOJHHUKA, KATYIIIKH
¢ TokoMm. OnbIT Dpcreaa.
BzaumoneiicTBue npoBOJHUKOB

C TOKOM.

Cuna Amniepa, €€ MOAyJ b U
HampaBJICHUE.

Cuna JlopeHua, e€ MOIyJb U
HarnpasieHue. [[Brmxenue
3apsHKEHHOM YaCTUIIBI

MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM;
UCCIIeIOBaHUE ACHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIIeJIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON WHIYKITUH.

Ornenka aOCONOTHBIX U OTHOCUTENIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PUBUUECKUX
BEJINYUH.

OObsicHEeHNE IPUHITUTIOB IEUCTBUS U
yCIIOBU 6€30MacHOT0 MPUMEHEHHS
MIOCTOSIHHBIX MAarHUTOB,
ANIEKTPOMATrHUTOB, JIEKTPOIBUTATE,
YCKOpUTENEH 3JIEMEHTAPHbBIX YACTHII,
VHYKIMOHHOW €Y.

Pemenne pacu€tHpix 3a/1a4

Ha MpUMEHEeHHEe (HOPMYIT TEMBI
«MarauTHoOE€ 1osje. IIeKTPOMarHuTHas
WUHTYKLHSD.

PelieHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
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B OJTHOPOJHOM MarHUTHOM IIOJIE.
Pabora cunsl Jlopenna.

SIBiIeHUE DIIEKTPOMAarHUTHON
nHaykuuu. [lotok BekTopa
MarHUTHON UHIYKIUH.
DIIEKTPOABUKYIIAS CUJIA MHYKIUU.
3aKOH AJIEKTPOMArHuTHOMN
unaykuun dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABIIKYIIASI CUJIA UHTYKIUU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuaykTtuBHOCTS. fIBIICHUE
CaMOMHIYKIHH. DIEKTPOABKYIIAS
CUJIa CAMOUHIYKIIHH.

DHeprus MarHUTHOTO MOJIsl KaTYIIKH
C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
TexHnueckue ycTporucTBa U
IIPAKTUYECKOE IPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBHI,
AIIEKTPOMArHHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHIL,
VHJIYKIIMOHHAS [1€Yb

ABJIEHUS TeMbI «MarHuTHOE MOJIE.
DIEKTpOMAarHuTHas UHAYKLHS».
Onpenenenue HapaBJICHUSI BEKTOpa
MHYKIIMA MAarHUTHOTO TTOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHua.

Pacno3naBanue puznueckux siBICHUM
B YYEOHBIX ONBITAX U OKPYKAIOIIEH
KU3HU: B3aUMOJICHCTBHE MarHuTOB,
AJEKTPOMAarHUTHAsI MHIYKIHUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYILIMICS
3aps.

AHanN3 3J1€KTPOMarHUTHHIX SIBICHUIN
C UCITOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON UHAYKLIHH.
OnucaHne N3y4eHHBbIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
(bu3HYECKUX BEIMYNH: HHTYKIIHSI
MAarHUTHOTO IOJIs, cuiia AMrepa, cuia
Jlopenua, ”HAYKTUBHOCTbD KaTYIIKH,
SHEPrus ANEKTPUIECKOTO U MATHUTHOTO
noJen

Hroro no pazpeny

11

45



Pa3gea 2. Kosie0anus 1 BOJIHBI

2.1

Mexannueckue u
3JIEKTPOMArHUTHBIE
KoJie0anus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUUYECKHUE
kosneOanus. ["'apmonnueckue
kosnebanus. [lepuon, yactora,
aMIUTUTYyAa U aza KojaeOaHuH.
[Ipy>XMHHBIN MasITHUK.
MaremaTu4eCcKui MassTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosneOanuii. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarensHbIit KOHTYD.
CB0OOOIHBIE PJIEKTPOMATHUTHBIE
KoJie0aHUsI B U1€AIbHOM
Kosie0aTeTbHOM KOHTYpe. AHAJIOTUS
MEXKIy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJIEOAHUSAMH.
®opmyia Tomcona. 3akoH
COXpaHEHHUS YHEPTHUH B UAECATHHOM
Kosie0aTeTbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXarOMMUX
kosieOaHusX. BeiHyKIeHHBIC
MEXaHUYEeCKHUE KoiaeOaHusl.
Pe3onanc. BeiHy)/1€HHBIE
AIIEKTPOMArHUTHBIC KOJICOAHUSI.
[TepemeHHBI TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napaMmeTpos
KoJ1e0aTeabHOM CUCTEMBI — IEpUO/IA,
JaCTOTBI, AMILTUTYIBI U (a3l
Kose0aHuil (Mpy>KUHHBIN W/WIH
MaTEeMaTUICCKUN MasTHHK).
HaGnroneHue 3atyxaromumx KojieoaHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX
KoJIeOaHMiA.

HaGmonenue pe3oHanca.

[IpoBeneHue s3KCEpUMEHTA:
UCCJIeI0BaHNE 3aBUCUMOCTH MEPUO/Ia
MaJibIX KoJieOaHUM Ipy3a HA HUTHU

OT JUTMHBI HUTH ¥ MacChl IPy3a;
UCCJIeIOBaHNE IEPEMEHHOT0 TOKA

B 1IEIM U3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOH/ICHCATOPa, KaTYIIKH
U pEe3UCTOpAa.

OreHka aOCONIOTHBIX U OTHOCHTEIBHBIX
MOTPENTHOCTEN U3MEpeHUH (PU3NIeCKuxX
BEJIMYHH.

OObsicHeHNE TTPUHITUIIOB JCHCTBUS U
yCIIOBUN 0€30MacHOTO IPUMEHEHUS
AIIEKTPUYECKOT0 3BOHKA, TeHEpaTopa
MIEPEMEHHOI0 TOKA, JTUHHUMN
3NIeKTponepeaay.

Pemenue pacy€THBIX 3a/1a4 C SBHO
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MOoIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA U HAITPAXKCHU.

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

IMpU MPOU3BOACTBEC SJICKTPOIHCPIUHU.

Kynbrypa ucnions3oBanus
3JIEKTPOIHEPTUU B ITOBCEHEBHOM
YKUA3HU.

TexHuueckue ycTporucTBa U
IIPAaKTUYECKOE IPUMEHEHHUE:
JJIEKTPUUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
JIEKTpoliepesad

3aIaHHON (PU3UYECKON MOJIEIBIO

C UCTIOJIh30BaHMEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONTUCHIBAIOIITUX
MEXaHHUYECKHUE U DJICKTPOMArHUTHBIE
Kosie0aHusl.

Onucanue MEXaHMYECKUX U
AJIEKTPOMArHUTHBIX KOJICOaHMIMA

C UCTIOJIb30BaHUEM (DU3UICCKUX
BCJIMYHH: TICPUOJ M YACTOTa
Kosie0aHuii, aMrIuTya u dasa
KOJIeOaHMH, 3aps/] ¥ CHila TOKa

B TaPMOHHUYECKHX DJICKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHHUYECKHUE U AJIEKTPOMATrHUTHBIE
KoJie0aHusl.

PaGota B rpymnmnax npu njiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAIIUN
pE3yNIbTaTOB OMBITOB, U AHAIH3E
JOTIOJTHUTENIBHBIX HCTOYHUKOB
MH(pOpMaLKK 1O TeMe

2.2

Mexaanueckue u
3JIEKTPOMArHUTHHIE
BOJTHBI

MexaHnuyecKue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CxopocCTb pacpoCTpaHEeHUs U
JuinHa BoJiHbL. [lonepeunsie u

N3yuenne oOpazoBaHus 1
pacrpoCTpaHEHUs MONEPEUHbIX U
MPOJIOJIBHBIX BOJIH.

Hab6ntonenue otpaskeHust
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IIPOJIOJIBHBIE BOJIHBIL.
WNurtepdpepenuus u nudpaxkuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTB 3ByKa. ['poMKOCTB
3Byka. BeicoTa ToHa. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.
VYci10BUs U3MydeHUs
3JEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BeKkTopos E, B,

V B DJICKTPOMAarHUTHOU BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KE€HHE, PETIOMIIEHNUE,
noJisipu3anus, Tudpakius,
untepdepennns. CKOpocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHHIX BOJIH.
[IpuMeHeHue 3J1eKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paInOCBA3U U
TeneBUIeHNs. Paguonokanus.
DNEeKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEBI.

TexHnueckne ycTporucTBa U
IIPaKTUYECKOE IPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUarHOCTUKA

B TEXHUKE U MEIHILIMHE, pajiap,

U peNoMJICHUs, UHTEPPEPEHIIUN U

T pakuy MEXaHUUYECKUX BOJH.
Habmtonenue cBsa3u rpOMKOCTH 3BYyKa U
BBICOTHI TOHA C aMIUIUTYI0N U
4acTOTOM KoJieOaHU, 3ByKOBOT'O
pe3oHaHca.

HccnenoBanue cBOMCTB
AIIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
pesIoMIICHHE, MOJsIpU3aIus,
nudpakiys, uHTephepeHIus.
N3yuyenue ycnoBuit u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTauuu BeKTOpoB E, B,

U B JIEKTPOMAarHUTHOM BOJIHE.
N3yueHne npuMeHEeHUs
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHeHNE TPUHITUIIOB JCHCTBUS U
yCIIOBH 0€301macHOro MpUMEHEHUs
MY3bIKQJIbHBIX UHCTPYMEHTOB,
YIIBTPA3BYKOBOM AUArHOCTHKHU

B TEXHUKE U MEJUIIMHE, pajapa,
pagvuonpUEMHHUKA, TEIEBU30DA,
aHTeHHBbI, Tenedona, CBU-neun.
Pelrenne pacu€THbBIX U KaU€CTBEHHBIX
3a/1a4 ¢ OMOPOM Ha U3YUYEHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH, OITUCHIBAIOIINE
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PaIMONIPUEMHHUK, TEIEBU30D,
aHTeHHa, tenedon, CBY-neun

pacnpoCTpaHEHUE MEXaHUYECKUX U
AIEKTPOMATHUTHBIX BOJIH.
Hcnons3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTHUH JIJISI IOKUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U
npejacTaBieHus HHGOpMaIUu

MIPU MOJITOTOBKE COOOIIEHUI

00 MCTOJIb30BAHUU DJICKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY’Karoulen cpeasl.

PaGota B rpymnmnax rnpu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPE3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
uH(OpMAIIHH 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
npeoMJIeHUs cBeTa. AOCOTIOTHBIN
nokaszareins npesnomiienusd. [lonnoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHETO OTPAXKEHHUS, €TO
IIPUMEHEHHUS B CBETOBOJIE.

N3ydenue moaene MUKpOCKOIa,
TEJIECKOIIA.

[Tonydenue cnekTpa ¢ TOMOUIBIO
IPU3MBI B TU(DPAKIIMOHHON PETIETKH.
N3mepenne nokasaress NpeoOMIEHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHU N
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BHYTpPEHHEE OTpakeHUE.
[IpenenbHbIN yroJl HOJIHOTO
BHYTPEHHET'0 OTPAXKEHUS.
Hucniepcus cBeta. ClloXKHBIN COCTaB
oenoro cpeta. L[BerT.

Cobuparorire 1 paccenBarolne
nvH3bl. ToHKas nuH3a. POKyCHOE
pacCTOsSIHUE U ONITUYECKas CHJIa
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX U
pacceuBaromux JnH3ax. @opmyna
TOHKOM JIMH3BL. Y BEJIMUYCHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHUKH.
Bonnosas ontuka. Uatepdepenums
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBust HaOIIOICHHSI MAKCHMYMOB
1 MUHHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX CHH()A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaknus ceeta. JudpakimmonHas
peméTka. Y cioBue HaOMI0ACHUS
[JIABHBIX MAaKCUMYMOB MPU NaJ€HUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIUOHHYIO PEHIETKY.

B JINH3aX.

OOBsiCHEHHE TPUHITUTIOB JEHCTBUS U
yCIIOBU 0€30MacCHOTr0 NPUMEHEHUS
OYKOB, JIyIIbl, (poTOAMMapaTa,
MPOEKIIMOHHOIO anapara,
MHKPOCKOIIA, TEIECKOTa, BOJIOKOHHOM
OTITUKH, TUPPAKIIMOHHON PEIIETKH,
HOJISIpOUAA.

Petienue pacy€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOICIIBbIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI TeOMETPUUECKOU OTITUKH.
[TocTpoenue u onucanue n300pakeHus,
CO3J1aBAEMOI0 IIJIOCKUM 3E€PKaJIoOM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOMN
ONTHKHU.

PacnioznaBanme pu3nvecKux siBICHUN
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MPSIMOJIMHENHOE PacCIpOCTPAHEHHE
CBETA, OTPAKECHUE, NIPEIIOMIICHHUE,
uHTepPepeHIrs, TUPPAKITUI U
MOJISIPU3aLUsl CBETA, JUCTIEPCUS CBETA.
N3ydenue ycnoBuii HaOMIOICHUS
MAaKCUMyMOB U MUHHUMYMOB

B MHTEP(EPEHIIMOHHOW KapTUHE
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[Momapusanus csera.

TexHuYecKue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JTyna, oroanmnapar,
MIPOEKLIMOHHBIN amapar,
MHUKPOCKOII, T€JIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS pEHIETKA,
IIOJISIPOULL

OT IBYX CHH()Aa3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

VcioBue HaOMIOAEHNS TIaBHBIX
MaKCHMYMOB TIPH TIaICHUH
MOHOXPOMAaTHYECKOT'O CBETA

Ha TU(OPAKIIMOHHYIO PEIIETKY.
AHaIN3 ONTUYECKUX SIBIIEHUI

C MCIOJIL30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEIIOMJICHHS CBETA.
Omnucanue ONTUYECKHUX ABJICHUI

C MCTIOJIb30BAaHHEM (PU3HUYECKHUX
BEJIMYHH: (POKYCHOE pACCTOSIHUE U
ONTHYECKAs CHJIA JIMH3EI

Hroro no pazgeny

24

Pasnen 3. OcHOBBI clielIHAJIBLHOM TeOPUH OTHOCUTEIbHOCTH (1as1ee — CTO)

3.1

OcHOBEI crielIaIbHOMN
TEOpUHU
OTHOCUTEJILHOCTH

4

['panuibl MpUMEHUMOCTH
KJIACCHYECKON MEXaHHUKH.
[locTynatel crieMaibHOW TEOPUH
OTHOCHUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJIyJII CKOPOCTH CBETA B BAKyyMe,
MPUHIAN OTHOCUTEIIbHOCTH
DWHIITEHHA.

OTHOCHUTENBHOCTh
OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpPAIICHUE JJIUHBI.

Penrenne kauecTBEHHBIX 3a7a4

C OMOPOM HAa U3YUYECHHBIE MTOCTYJIATHI
CTO.

Hcrnons3oBanne HHGOPMAITHOHHBIX
TEXHOJIOTHUH JIJIsl TOKUCKA,

CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U

npeACTaBIeHUS HHPOPMAIUH TTPU
MOATOTOBKE COOOIIEHNUH O TPpaHHIIaX
MIPUMEHUMOCTH KJIACCUYECKOM
MexaHuku B ocHoBax CTO
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OHeprus U UMITYJIbC
PENSTUBUCTCKON YaCTULIBI.
CBs13b Macchl € SHEPTUEN U
UMITYJIbCOM PEISITUBUCTCKON
YaCTUILIbl. DHEPTHUsI TIOKOSI

Uroro no pazgeny

Pa3nen 4. KpanToBas pusuka

4.1

OneMeHTHI KBAHTOBOM
OIITUKHU

®otonsl. Popmyia [Iitanka cBs3u
sHepruu (OTOHA C €ro YaCTOTOM.
DHeprus U UMNyJbe POTOHA.
OTKpBITHE U UCCITIEIOBAHNUE
dboTorddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dbotodrddexra. YpaBHeHHE
OiHmTeHa 11 hoTodrddexra.

«Kpacnas rpanuma» ¢potodddexra.

JaBnenue cBeta. ONbITHI

I1.H. JIebenena.

XHUMHYECKOE ICUCTBUE CBETA.
TexHnueckne ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
dboTo37eMeHT, POTOIATUHK,
coTHeYHas baTapesi, CBETO MO

Ha6mronenue dhotodddexra

Ha YCTAaHOBKE C IIMHKOBOM TMJIACTUHOM.
HccnenoBaHne 3aKOHOB BHEIIIHETO
dboTtodrddekra.

OObsicHeHNEe OCHOBHBIX TIPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: GOTOANEeMEHT, (hOTOJATUHK,
coJiHeYHas 6arapesi, CReTOANO; U
yCIIOBUM WX 0€30MMacHOT0 MPUMEHEHHUS
B MIPAKTUUYECKOW KU3HU.

Penrenne pac4€THBIX 3a/1a4 C IBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAaHTOBOH OIITHKH.
PelleHne kauecTBEHHBIX 3a/1a4

C OIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKHU.
Pacno3naBanue pu3anyuecKkux siBICHUIM
B Y4€OHBIX OIBITaX:
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doToanexTpuueckuii 3pPpexr, cBeToBOE
JTaBJICHHE.

Omnwucanne n3y4eHHBIX KBAHTOBBIX
SBJICHUU U TIPOLIECCOB

C UCTOJIb30BaHUEM (PU3NYECKHUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIYIMHA BOJIHBI U YAaCTOTA CBETA,
HHEPTrUsl U UMIYJIbC POTOHA

4.2

Ctpoenue atoma

Mopens atoma Tomcona. OnBITEI
Pezepdopaa nmo paccestHuio
a-dactull. [Inanerapuas Mmoienb
aroma. [loctymatel bopa.
Wznydenue u noriomieHrue GoTOHOB
IIPU IIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroul. Buabl
criekTpoB. CEeKTp ypOBHEN SHEPTUU
aToma BOJOpOJa.

BommoBbie cBoiicTBa yacTtull. BoiaHBI
ne bpoiutsa. KopyckyisipHo-
BOJIHOBOU TyQJIU3M.

CHoHTaHHOE U BBIHYKJIEHHOE
W3JIyYEHHUE.

TexHrnueckue ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHUE:
CIIEKTpaJIbHBIA aHAJIU3
(CIEKTPOCKOIT), JIa3ep, KBAaHTOBBII
KOMIIBIOTED

Nzyuenne moaenu onbita Pesepdopma.
[IpoBeneHue aKcIepruMEHTa

10 HAOJIOJICHUIO JTUHEHYATOTO CIEKTpa.
Ornenka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEpeHN (PU3ndecKux
BEJINYUH.

N3yuenune moxenu aroma: TomcoHa,
IJIaHETAPHON MOJIEIN aTOMa, MOJAEIH
aroma bopa.

N3yueHune ciekTpa ypoBHEN SHEPTUH
aToMa Bojopoaa. OObsCHEHHE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0€30MacHOro0 NPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEDA.

PelieHne kauecTBEHHBIX 3a/1a4

C ONOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
aByieHus 1o TeMe «CTpoeHue aToMa.
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PacnoznaBanue pu3nuecKuXx siBICHUI
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYATOrO CIEKTPA U3IIYUYCHHUS.
AHann3 KBaHTOBBIX IPOLIECCOB U
SIBJICHUW C UCTI0JIb30BAaHUEM
nocrynaros bopa

4.3

ATOMHOE S171pO

DKCTIEPUMEHTBHI, TOKA3bIBAIOIIIHE
CIIOKHOCTh CTPOCHHMS S/ApA.
OTKpBITHE PATMOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIPEJICJICHUIO COCTaBa
PaAMOAKTUBHOTO U3TyUYEHUS.
CgoiicTBa anba-, 6era-,
raMma-u3inydeHusi. BnusHue
PaAMOAaKTUBHOCTH Ha >KUBBIC
OpTaHHU3MBIL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
['eizenbepra-lBaneHko.

3apsn sapa. MaccoBoe 4ucio spa.

N3otomsL.
Anbda-pacnan. DIEeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnas. ['amma-
U3JIydyeHHe. 3aKOH paIMOAKTUBHOTO

pacnaja.
DHeprusi CBSI3U HYKJIOHOB B SIPE.
SlnepHbIe CUIIBI.

N3ydenue s3KkCepuMeHTOB,
JIOKa3bIBAIOIIUX CII0KHOCTh CTPOCHUS
aTOMHOTO s1pa.

HccnenoBanue TpEKOB YaCTHIL

(110 TOTOBBIM (poTOrpadusim).
N3yueHune aepHbIX CUIL, SIAEPHBIX
peakiuii CUHTEe3a U pacnajia,
TEPMOSIAEPHOTO CUHTE3A.

N3yyeHne HyKIIOHHOM MOJEIH AIpa
I'eitzenOepra-MBaneHko.

OObsicHEeHHE YCTPOMCTBA
MIPUMEHEHHUS JO3UMETPA, KAMEPbI
Bunbcona, siaepHOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJIyY€HHBIE 3HAHUS, B T.4. O 3apsiie
Y MacCOBOM YHCJIE SApa.
PacroznaBanme ¢puznuecKkux sBICHUN
B YYEOHBIX OMBITAX U B OKPYXKaIOIIei
JKA3HU: ECTECTBCHHAs U HCKYCCTBEHHAs
PaANO0aKTUBHOCTD.
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JHedexT macchl sapa.

Snepneie peakuuu. [lenenue u
CUHTE3 SEP.

SnepHbiii peaktop. TepMmosiiepHbIi
cuntes. [IpobaemMbl 1 MepCHeKTUBBI
SIIEPHOM YHEPIETUKHU.
DKOJOTMYECKHUE aCIEeKThI SIJICPHOM
SHEPreTUKHU.

DJyieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA.

Mertoasl HaOMIOACHUS U
pETUCTPALIU AJIEMEHTAPHBIX
YacTUll.

@DyH/1aMEHTAJIbHbIE
B3auMoaecTBUI. EQMHCTBO
bu3UIeCKON KapTHHBI MHPA.
TexHuyeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
JIO3UMETP, KaMepa BuiibcoHa,
SIEPHBIN pEaKkTop, aToMHasi bomba

Ornucanue KBaHTOBBIX SIBJICHUHN U
IIPOLIECCOB C UCIIOJIb30BAaHUEM
(bU3UYECKUX BEJIUUMH: TIEPUO/T
noJtypacriajia, JHEpPrusi CBSI3U aTOMHBIX
anep, neexT Macchl aapa.

AHanu3 npoLeccoB U SIBIICHUH

C MCTOJIb30BaHUEM 3aKOHOB U
MOCTYJAaTOB: 3aKOH COXPAHEHUS
AIIEKTPUUECKOIO 3apsijia, 3aKOH
COXPaHEHHUSI MAaCCOBOT'0 YHCIIA,
noctynarsl bopa, 3akoH
pPaguoaKkTUBHOTO pacnaja.

VYyacTue B paboTe Kpyrioro croja
«DyH1TaMEHTaJIbHbIE B3aUMOECHCTBHS.
EnuncTBO (hrznueckoif KapTUHBI
MHUpPay.

Hcnonb3oBanue nHOOpMAIMOHHBIX
TEXHOJIOTUH 15 MIOMCKA,
CTPYKTYpUPOBaHHUSI, UHTEPIPETALIUU U
npecTaBieHus nHopMaIuu Ipu
MOJITOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB KBAaHTOBOUW (PM3UKHU B TEXHHUKE
Y TEXHOJIOTHUSIX, YKOJIOTUYECKHUX
acreKTax si/IepHON YHEPTreTUKU

Hroro no pazneny

15
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Pa3nen 5. DiieMeHTbI AaCTPOHOMMH U ACTPO(PU3MKH

5.1

OneMeHTHI
aACTPOHOMUHU U
acTpopU3UKU

7

Drarbl pa3BUTHS ACTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUECKOE
3HAYE€HHE aCTPOHOMUH.

Bun 3Bé3nnoro ne6a. Co3pesaus,
SIpKHE 3BE3]IBI, TUTAHETHI, UX
BUIMMOE JBH)KECHHE.

ConHeyHast cucTEMa.

Connue. ConHeuHass aKTUBHOCTE.

Uctounuk sHeprun CosHIA U 3BE3I.

3BE311bI, UX OCHOBHBIC
XapakTepucTuku. /lnarpamma
«CTEKTPaJIbHBIN KIAcc —
CBETUMOCTBY. 3BE3/bI IJIaBHOU
MIOCJIEI0BATENIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JUIs1 3BE3]]
[JIAaBHOM MOCJIEI0BATENIBHOCTH.
BHyTpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPEICTABICHUS

0 IPOUCXOKACHUHU U S3BOTIOLINHU
ConHua u 3BE3/1. DTallbl )KU3HU
3BE3.

Muteunsiii [TyTs — Hama ['anakTuka.
[Tonosxxenue u nprxenue ColHia

B ["asmakTuke. THIBI raIaKTHK.
PannoranakTukuy u KBa3aphl.
YEpHble ObIPHI B sipax rajiakTUK.

ITonroToBka cooOIIeHNH 00 dTanmax
Pa3BUTHUS ACTPOHOMUH, O TPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMHH, O METOJIaX MOJyUEHUs
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMHUM.

N3yueHne coBpeMEeHHBIX
MPEACTaBICHUN O IPOUCXOKICHUH U
sosroruu CoJIHIIa U 3BE3I.
N3ydeHue TUMOB rajJaKkTHK,
paauorajakTHK U KBa3apoB.
N3yueHnne nBuxeHUs HEOSCHBIX Te,
ABOJIIOLIMHM 3BE3]1 U BeeneHnnoi,
MIPOIIECCOB, MPOUCXOAIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpejie,
MacImTabHON CTPYKTYphI BCcelleHHOIA.
OO0wbsicHenue pacmupenus Beenennoi
Ha OCHOBE 3aKOHa Xa001a.
[ToaroToBka K 00CYXICHHUIO
HEpEIICHHBIX TPOOJIEM aCTPOHOMHUM.
[TpoBenenue HabIOICHUI
HEBOOPYKEHHBIM I1a30M

C MCITOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM TSI OTIpeIeTICHUS
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Bcenennas. Pacimmpenne
Bcenennoit. 3akon Xa06una.
Paszberanue ramakTtuk. Teopus
bousbioro B3peiBa. PennkroBoe
U3JIy4CHHE.

MacumtabHasi cTpykTypa
Bcenennoii. MeraranaxkTuka.
Hepeménnnie npobiembl

MOJIOKEHHSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro NoJIymapus

U pKUE 3BE3BI.

[IpoBenenne HaOMOIEHUH B TEIECKOM
Jlynsl, nnaner, Muieunoro Ilytu.
VYyacTue B IMCKYCCUU O HEPEUIEHHBIX
npoOJieMax aCTpPOHOMHUH

aCTPOHOMHUU
Hroro mo pazneny 7
Pa3nen 6. O0o0maroiee noBTopeHne
6.1 | O06oO6aroee 4 O0001IEHNE U CUCTEMATHU3ALINS YyacTue B TUCKYCCHUU O POJIH (PUBHKHU
IIOBTOPCHHE coJiep KaHMs pa3IesioB Kypca Y aCTPOHOMHH B Pa3JIMUHBIX chepax

«Mexanuka», «MoJekynsapHas
dbu3MKa U TEpMOIUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEIIBHOCTH,
«KBanrtoBas pusuka», « JNeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI».
Ponb ¢usuku u actpoHOMHH B
AKOHOMMYECKOM, TEXHOJIOTUYECKOM,
COIMAIBbHOM U ATHYECKOU cepax
NEeATEIbHOCTU YEJIOBEKA, POJIb U
MeCTO (PU3UKH U aCTPOHOMUU

B COBPEMEHHOW HayYHOU KapTUHE
MHpa, 3HAYCHUE OMUCATEIBHOM,

JIEATEIILHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHUNA O MECTE
bu3nIeCcKol KapTUHBI MUpPA B PTY
COBPEMEHHBIX MPECTABICHUM

O MPUPOJIE.

BrimorHeHre y4eOHBIX 3a/1aHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX ITOHSATHH, PU3HICCKUX
BEJIMYWH U 3aKOHOB Kypca ¢usuku 10—
11 ximaccos
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CHUCTEMaTU3UPYIOLIECH,
O00BSCHUTETBHOU U
IPOTrHOCTUYECKON (hYHKIIMIMA
(du3nueckoi Teopuu, poib
(bu3nuecKoi Teopuu B
(bopMHUpOBaHUY MTPEACTABICHUM
0 (U3HYECKON KapTUHE MUPA, MECTO
(bu3nuecKol KapTUHBI MUPa

B O0IIIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE

Uroro no pazneny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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