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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢u3uke 06a30BOTO YPOBHS Ha ypOBHE CpelHEro ooOmiero oOpa3oBaHM
pa3paboTaHa Ha OCHOBE IIOJIOKEHMA M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHON TIporpammel, mpeacTaBieHHbx B PI'OC COO, a Takke ¢ ydéTom
denepanpHOl pabouelt MporpaMMbl BOCIUTAHUS W KOHICTIIMHM TPEMOAaBaHUs y4eOHOTO
npeamera «®du3umkay B o0OpazoBaTenbHBIX —opraHm3anusx Poccuiickorn = dDexepanuu,
peanu3yromuX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBI.

Copgepxanue mnporpaMmbl MO (U3MKEe HaMpaBlIeHO Ha (POpMHpPOBaAHHE €CTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyvaromuxcs 10—11 kmaccoB npu oOyueHnu ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-EATEIbHOCTHOTO noixoaa. [lporpamMmma no pusuke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM
pesynbrataM OO0yYeHHs, a TaKKe YUUTHIBAET HEOOXOAMMOCTh pPEaU3alUuu MEXIPEIMETHBIX
cBsizel (DU3MKU C €CTECTBEHHO-HAYYHBIMH YUeOHBIMH MpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1IeHM M3y4YeHHs (PU3MKU HAa YPOBHE CpellHero obmiero oOpa3oBaHus, MIAHUPYEMbIe
pe3ynapTaThl OCBOCHHMA Kypca (U3WMKU: JMYHOCTHBIE, MeETalpeJMEeTHbIE, NpeAMeTHbE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3MKe BKIIOYAET:

- IJTaHUpYEeMbIe Pe3yJbTaThl OCBOEHUS Kypca (GU3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE
MIPEeIMETHBIE PEe3YIbTATHI IO TOAaM O0yUCHHUS;

- copepxanue yueOHoro npeamera «dusnkay mo rogam o0ydeHHUs.

du3uka kKak Hayka o HambOosee OOLIMX 3aKOHAX TNPUPOJBI, BHICTyMas B KauecTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUH 00
okpyxaroriem Mmupe. LkompHBIH Kypc (U3UKH — CUCTEMOOOpA3YIONUH ISl €CTeCTBEHHO-
HAy4YHBIX y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE INPOIIECCOB U
SBIICHUW, W3y4aeMbIX XUMHEH, Ouonoruei, ¢uznueckoil reorpadueii M aCTPOHOMHEH.
Hcnonb3oBaHne U aKTHBHOE MpUMEHEHHe (GU3NYECKUX 3HAHUN ONpeJeNseT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe DHEPreTHKH, TPAHCIOpTa, OCBOEHHsS KOCMOCA,
MOJTy4€HHUsI HOBBIX MAaTEepUAJIOB C 33JaHHBIMU CBOMCTBaMU U apyrux. 3ydenue Gpu3uKu BHOCUT
OCHOBHOH BKJIaJI B (hOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa OO0ydYarolmuxcs, B
(¢hopMUpOBaHHE YMEHUN MPUMEHITh HAyYHBIH METO/ MO3HAHUS IIPU BBIOJIHEHUH UMHU YY€OHBIX
HCCIIEOBaHUMN.

B ocHOBY Kypca ¢pu3nuKu 111 YpOBHS CPEHETO O0IIEro 00pa3oBaHUs MOJIOKEH PSIT UICH,
KOTOpPbIE MOXKHO PacCMaTPUBATh KaK MPUHIIMITEI €TI0 TTOCTPOCHHUSI.

Hoes yenocmnocmu. B cooTBETCTBUU C HEMl KypC SABJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKHUT MaTepual U3 BCEX PaslesioB (U3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (U3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM ¢ HeW Marepwan Kypca (QHU3UKH OOBEIUHEH
BOKpYT (u3mueckux teopuil. BenymuMm B Kypce sBisercs (OpMUPOBAaHUE IMPEICTaBICHHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzanus npeanosaraeT UCIoOIb30BaHHE TYMaHUTaApPHOTO
noTeHIana GU3NYecKorl HayKH, OCMBICTICHUE CBSI3U Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpoOIeMaMHu.

Hoes npuxnaounou wnanpasnennocmu. Kypc QU3MKH TpennonaracT 3HAKOMCTBO C
HIMPOKUM KPYIOM TEXHHYECKUX W TEXHOJOTMYECKHX MPUIOKEHUH H3YYeHHBIX TEOpHil u
3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHMS 3JEMEHTOB COJEpKaHUS,
MOCBAIIEHHBIX JKOJIOIMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pPa3BUTHEM
TEXHHUKH U TEXHOJIOTHH, a Takxke 00Cy>KAeHHs MpoOIeM palliOHAIbHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTUYECKOI 0€301MacHOCTH.

Crep)XHEBBIMU DJIEMEHTaMHU Kypca (U3UKH Ha ypPOBHE CpeaHero oOmero oopa3oBaHMs
ABISIOTCS (u3nueckue Teopuu ((HOpMHUpPOBAHHE MPEACTABICHUNA O CTPYKTYpe MOCTPOCHHS



(Gu3n4YecKol TeopuH, poiiM (QyHIaMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPH, /Uil OMHMCAaHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN M MTPOIECCOB).

CucTeMHO-IeITeNFHOCTHBIN MOAX0]T B Kypce (PU3UKU PeaTn3yeTcsl MPEXe BCEro 3a CUET
OpTaHu3alluy IKCIIEPUMEHTAIBHONW NesTeTbHOCTH o0ydvaromuxcs. s 6a30BOro ypoBHsI Kypca
(U3UKH — 3TO HCHOJIB30BAHHWE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
a00paTOpHBIX PAbOT, KOTOphIE B Tporpamme Mo ¢Gu3NKe OOBEIWHEHBI B OOIIMNA CIHCOK
YUEHHUYECKUX NPAaKTUUYEeCKUX paldoT. BrigeneHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MIPOBOJUMBIX JIJII KOHTPOJISI W OIICHKH, OCYIIECTBIISICTCS yYaCTHHKaMH 00pa30BaTEIbHOTO
npoliecca UCX0/s U3 OCOOCHHOCTEH IIAaHMPOBAHMS U OCHaIlleHHs kabuHeta Gusuku. [lpu sTom
o0ecrieunBaeTCsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHSMHU IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3UYECKUX BEIMYMH U TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEUI0KEHHBIX THUITOTE3.

Bosnbiioe BHUMaHKE yAETISETCS PELICHNIO pacuéTHBIX M KaueCTBEHHBIX 3a1a4. [Ipu aTom
IUTSL pacUETHBIX 3a/1a4 PUOPUTETOM SIBIISIFOTCS 3a/1a4H C SIBHO 33/IaHHON (DU3MUYECKON MOJIEIbBIO,
MO3BOJISIOIINE MPUMEHATh W3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasjesa
Kypca, TaK ¥ HHTETPUPYS 3HAHHS M3 PAa3HBIX pa3feiioB. J[iisi kauecTBEHHBIX 3a/1a4 MPUOPHUTETOM
ABIISIIOTCS 3aJaHUsl Ha OOBSICHEHHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TMPOIECCOB B
OKpY’KaIOIIeH XU3HM, TpeOyromue BbiOOpa (PU3WUECKOW MOJETH IJIsi CUTYallMd IPaKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusamu DPI'OC COO k marepuasbHO-TEXHUYECKOMY
obecrieueHHI0 y4eOHOTO TMporecca 0a30BBId YpOBEHb Kypca (M3MKM HAa YPOBHE CpPEIHEr0
obmiero o0pa3oBaHus JOJDKEH M3Y4YaThbCs B YCIOBHSAX MPEAMETHOrO KaOwHeTa (DU3UKUA WU B
YCIOBUAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOr0 KA. B xabunere
(bU3UKH TOJDKHO OBITH HE0OXOAMMOE JTA0OpaTOpHOE 000PYIOBaHKE ISl BHITIOJHEHHUS yKa3aHHBIX
B TmporpamMme 10 (U3MKE YYCHHYECKUX MPAKTHUYECKUX pPadOT M JIEeMOHCTPALMOHHOE
o0opyi0BaHHE.

JleMoHCTpanoHHOe 00O0pyZoBaHuEe (OpPMUPYETCS B COOTBETCTBUM C TNPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH W 00ECHeUnBaeT MOCTAHOBKY MEPEYHCICHHBIX B IMPOTrpaMMe IO
¢u3nKe KIIOYEBBIX AEMOHCTpPAMK A HMCCIENOBAHUS H3YyYaeMbIX SIBICHHHA W TPOLECCOB,
AMIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHU.

JlaGopaTopHoe o0OopynoBaHHE JUIsl YYCHUYECKHX MPAKTHUECKUX padoT Gopmupyercs B
BUJIC TEMAaTUYECKHX KOMIUIEKTOB M 0O0ECHeuMBaeTCsl B pacuéTe OJIHOTO KOMIUICKTa Ha JABYX
oOyuatomuxcs. TemaTudeckre KOMIUIEKTHI JabopaTOpHOro OOOpYyIOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJB30BaHUHM AHAJIOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE U(POBBIX JTAOOPATOPHi.

OCHOBHBIMU TIESIMU U3YUYeHUsT (PU3UKH B 0011IeM 00pa30BaHUM SIBISIOTCS

- (¢dopMHpOBaHHE HHTEpeca W CTPEMJICHHS OO0yYaroluxcs K HAayYHOMY HW3YYCHHIO
MIPUPOIBI, PA3BUTHE WX WHTEIUICKTYAIBHBIX H TBOPUYECKUX CITIOCOOHOCTEH;

- pa3BUTHE TPEACTAaBICHUH O HAyyHOM METOJE TMO3HaHUS U (QOPMHUPOBAHHE
MCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

- (popMupOBaHNE HAyYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa M3y4YeHHs OCHOB CTPOCHUS
Matepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- popMHpoBaHUE YMEHUI OOBSICHATH SIBJICHUS C HCIIOJIb30BaHHEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

- (popMHpOBaHUE TPEICTABICHUN O POJIM (HUBMKU IS PAa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHne 3THUX 1enedl obecreunBaeTcs pEIIeHHEM CIEAYIONMX 3a/1ad B Ipolecce
M3y4YeHHus Kypca (pU3UKH Ha YPOBHE CPETHETO 0OIIero 00pa3oBaHuUs:

- IpUOOpEeTEeHNE CHUCTEMBl 3HAHUNA 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHHUKY, MOJICKYJIPHYIO (H3UKY, dJIEKTPOJAMHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHTHI aCTPOPHU3UKY;



- (opMupoBaHNe yMEHHUH TNPUMEHATH TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS
(¢u3NYeCcKUX SBICHUI B MPUPOJE M IS MPHUHATUS NPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOU
KHU3HHU;

- OCBOGHHE CMOCOOOB pEIICHUs PAa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (Qu3uvecKon
MOJIENbl0, 3a/ay, IOApPa3yMEBAOLINX CaMOCTOATENBHOE CO3JaHHe (PU3MUECKOW MOAENH,
aJICKBaTHOW YCJIOBUSIM 33/1a4U;

- TOHMMaHUE (PU3MYECKMX OCHOB U IMPHUHIUIIOB JNEHCTBUS TEXHMYECKHX YCTPONCTB U
TEXHOJIOIMYECKHUX IPOLECCOB, UX BIUSHUSA Ha OKPY>KaIOILYIO CPELY;

- OBJIQZICHHE METOJaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M NMPOBEACHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAIM3a W MHTEPIpeTaluy WHPOpPMAIUK, ONpPEICNICHUs] JOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJIbTarta;

- CO3JaHUE YCIIOBUM MUl Pa3BUTUS YMEHUU NPOECKTHO-UCCIIEN0BATEIBLCKON, TBOPUYECKON
NEeSITeTbHOCTH.

Ha m3yuyenue ¢usuku (6a30Bblii ypOBeHb) Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
otBonutcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2
yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (U3MKe IepedyeHb JIAOOPATOPHBIX M MPAKTHUECKUX
paboT sBIsAeTCS PEKOMEHIOBAHHBIM, YUHUTENb JeNaeT BRIOOp MPOBEACHHS Ja00paTOpHBIX paboT
Y OIBITOB € YYETOM MHIMBHYAJIbHBIX OCOOCHHOCTEN 00YyYarOIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIIACC

Paznen 1. ®u3nka u MeTObI HAYYHOI'0 O3HAHMS

®usuka — Hayka o npupone. Haydnsle MeTonpl MO3HAaHUA OKpYy»Karowero mupa. Pomnb
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE O3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nuecKux SBICHUHN U mporeccoB. Hayunsle runoressl. Puzndeckue
3aKOHBI ¥ TeopuH. I'paHUILIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIIMIT COOTBETCTBUS.

Pones u mecto Qu3uku B (HOPMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI MHpa, B
MPAKTUYECKOU IeATETbHOCTH JIOICH.

Jlemoncmpayuu

AHaJioroBsle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBukeHHe. OTHOCHTEIBHOCTh MEXAaHWYECKOro ABmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepememnienue, CKOpOCTh (CpelHSAs CKOPOCTbh, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTEpPUAIbHOM TOYKHM, UX MPOEKLIMU HA OCH CUCTEMBI KoopAauHaT. ClOXKEeHHE NEpEMEIICHUN U
CJI0’)KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe ABIKeHHe. [ paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEILIEHNS MATEPUAJIbHON TOYKHA OT BPEMEHU.

CBobOonHOe majieHue. Y CKOpeHHe CBOOOIHOTO TaACHHS.

KpuBonuneiinoe nBuxeHue. JIBMKEHHE MAaTEpUATIBHOM TOUKHM 10 OKPYXKHOCTH C
IIOCTOSIHHOM II0 MOJYJIIO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEWHas CKOpocTh. Ilepuon wu
yacTtoTa oopameHus. LleHTpocTpeMuTensHOe yCKOPEHHE.

TexHuueckue YCTpPONHCTBA M IPAKTUUYECKOE INPUMEHEHHE: CIHUJIOMETp, JBH)KEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MEPEIayu.

Jlemoncmpayuu

Mopenb cucTeMsl OTCUETA, MILUTFOCTPALMS KHHEMAaTUYECKUX XapaAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue NBUKEHUHN C UCIIOJIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBrxeHus Tena, OpOIIeHHOr 0 MO YIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenue yckopeHHst CBOOOJHOTO MaeHHUS.

Hamnpasnenue cKOpoCTH NpU JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3y4yeHne HepaBHOMEPHOTO JBUKEHHUSI C LIENBIO OIIPENETIEHUS] MTHOBEHHONW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS  MEXAY  NyTAMH, [NPOWIECHHBIMH  TEJIOM 32
MOCJIeI0BATENIbHBIE DPAaBHBIE MPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBHXKEHUHU C
HAa4aJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yueHne nBUKEHUs IIAPUKA B BA3KOW KUJKOCTH.

Nzydenue nBuxeHus Teaa, OpOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaumn otHocutenbHOCTH ['amumnes. IlepBeiii 3axkoH HeroToHa. MHepuuaibHbIC
CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3uuuu cui. Btopoi 3akoH HproTona mist
MaTepuaabHOi TOYKU. TpeTuil 3akoH HbI0TOHA 1711 MaTepUaIbHBIX TOYEK.

3aKoH BceMHUpHOro TsAroteHus. Cumna Tsokectd. [lepBas kocMuuecKas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.



Tpenue. Bunbl Tpenusi (mokosi, ckoyibxeHus, kadeHus). Cuna tperus. Cyxoe TpeHHeE.
Cuna TpeHHsI CKOJIbXKEHHUs U cuiia TpeHus nokos. Koapumument tpenns. Cuna conpoTUBICHUS
IIPU ABUKEHUU TeEJIa B )KUJKOCTU WM rase.

[TocTynaTenbHOE U BpaIIaTeIbHOE JBIKEHUE a0COTIOTHO TBEPIOTO TeJa.

MOMEHT cHIIbI OTHOCHUTEIBHO OCH BpaimieHus. llnedo cuibl. YciaoBus paBHOBeCHs
TBEPAOTO TEJA.

TexHuueckne yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHUWE: MOAIIMIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLMH.

CpaBHEHHME MacC B3aUMOACHCTBYIOIIUX TEJI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(popMaIii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U MAJCHUN.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcenoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

N3yuenne qBmxeHus: Opycka 1o HAKIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpastie, oT ux AedopMaIuu.

HccenenoBanue yciioBuid paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkonvl cOXpaHeHusn 6 MexanuKe

HNmnynbc MaTepuaabHON TOUKH (Tea), CHCTEMbl MaTepHANIbHBIX ToueK. IMIyJIbC CHITBI U
M3MEHEHHE UMITYJIbCA TeJa. 3aKOH COXPAaHEHUs UMITyJbca. PeakTMBHOE ABMKEHHUE.

Pabotra crisl. MOIHOCTE CHIIBI.

Kunetnueckast sHeprusi MarepuanbHO Touku. Teopema 00 M3MEHEHMHM KWHETHYECKOU
SHEPIHH.

[TorennmanbHas osHeprus. lloTeHuumanbHas SHEPrust ynpyro AeGpOpMHUPOBAHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tesna BOIU3M MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHbIE U HENOTEHUMAJIbHBbIE CUIIBL. CBsA3b paOOTHl HENMOTEHLHUAIBHBIX CHII C
M3MEHEHNEM MEXaHWYECKOW YHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

VYipyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KOMEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[Tepexona MOTEHIIMATILHON YHEPTUU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

N3yuenne abCONIOTHO HEYNpPyroro yaapa ¢ MOMOLIbIO JBYX OJMWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHHYECKOH SHepruu Teja Ha
MIPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHas pusuka 1 TepMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul

OCHOBHBIE  TOJIOKEHUS  MOJCKYJIPHO-KMHETUYECKOM TEOPHMHM M HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. JAudpdysus. Xapakrep IBMKEHUS U B3aUMOJCHCTBUSA
qacTul BeuiecTBa. MoJiesin CTpOSHUs Ta30B, KUJIKOCTEH U TBEPABIX T€Nl U OOBSICHEHHUE CBOMCTB
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BEIIECTBA HAa OCHOBE ATUX Mojese. Macca u pasmepsl MojeKyJs. KoiauyecTBo BelecTBa.
[TocTostnHass ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remnepatyp Llenbcus.

Mogenb uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHUYECKOW TEOpUHU
WIeanbHOTO Taza. AOCOIOTHas TeMIiepaTypa Kak Mepa CpelHed KUHETHYECKOW HHEPTHH
TEIJIOBOrO JIBMKeHMsT vactull ra3a. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporecchl B UA€aIbHOM Tra3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHHe W30MPOILIECCOB: N30TepMa,
n30Xx0pa, n3obapa.

TexHuueckre ycTporucTBa U MPAKTUYECKOE MMPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKAa3bIBAIOIINE IHUCKPETHOE CTPOEHUE BemecTBa, ¢GoTorpaduu MOJEKYI
OPraHNYEeCKUX COCTUHEHUH.

OmnbIThl 10 UM Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHUSI.

Mopens onbira IITepHa.

OnbIThI, JOKa3bIBAIOUINE CYIIECTBOBAHNE MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUSI.

Mogenb, WITIOCTPUPYIOIIAsi IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/Ia.

OnBbIThI, WTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UCAIBHOTO Ta3a, U30MPOLECCHL

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol

OnpeneneHre Macchl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEpeHUH 0o0BEMa
KOMHATBHI, IaBJICHUS U TeMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y TTapaMeTpaMy COCTOSIHUS Pa3pexeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuxu

TepmoauHamuueckas cuctemMa. BHyTpeHHSAsSI SHeprus TEPMOAMHAMMYECKON CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmnyecTBo TEmoTel U pabota. BHyTpeHHSsI SHEpPTHsi OAHOATOMHOTO
ueanbHOTO ra3a. Bumel Teronepenayn: TeIONPOBOAHOCTh, KOHBEKIUS, H3TydeHHE. Y AeNbHas
TEMI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTh pH TeIIoNepeaaye.

[Tonsitne 00 ammabatHom mpomecce. [lepBeiii 3akoH TepMmoauHaMuKHU. [IpumeHeHUE
MEPBOTO 3aKOHA TEPMOJUHAMUKH K u3onporeccam. [ paduueckas natepnperanus paboTs rasa.

Bropoii 3akon Tepmonunamukid. HeoOpaTuMoCTh poI11eccoB B MPUPO/IL.

TennoBble MamuHbI. [IpUHIMIIBI 1eHCTBHS TEIIOBbIX MamuH. [IpeoOpa3oBanus sHEprun
B TEIUIOBBIX MammHax. KoaddunueHT mone3Horo aercteus termnoBor Mamuubl. [ukn Kapro u
ero Ko3((HUIMEHT MOJIE3HOT0 IeHCTBUA. DKOJIOTHYECKHUE TPOOIEMbI TEIIO3HEPTETUKH.

TexHuueckue YCTPOWCTBA M NPAKTHUECKOE TPUMEHEHHWE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOW XOJOUIBHUK, KOHIUITHOHE.

Jlemoncmpayuu

V3MmeHeHrne BHYTpPEHHEH SHEpPrud Tella MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKHU U3
OyTBUIKM TOJ ACHCTBHEM CXAaTOro BO3QyXa, HarpeBaHue »¢upa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUICOIEMOHCTPAITHS).

H3meHeHne BHyTpeHHEN SHEpIruu (TeMIepaTyphl) Tejla IpU TeIuIonepeiaye.

OmnpIT 0 aguabaTHOMY PacIIMPEHUIO BO3yXa (OMbIT ¢ BO3AYIIHBIM OTHHBOM).

Mopenu napoBoit TypOHHBI, BUTATelN BHYyTPEHHETO CTOPAaHUs, PEAKTUBHOIO JBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne ynenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooGpa3zoBanne U KoHAeHcanus. VMcnapenme wu  kuneHue. AOcCOdMIOTHAsI H
OTHOCHUTEIbHAS BIAXKHOCTHh BO3/yXa. HachlleHHbIH map. Y aenbHasi TerioTa mapooopa3oBaHHUs.
3aBUCUMOCTD TEMIEPATypPbl KUMIEHUS OT 1aBJICHHUS.



Teépmoe Tteno. Kpucrammmueckue u amopdHble Tena. AHH3OTPOINUS CBOWCTB
kpuctaimioB. Kunkue xpuctamibl. CoBpeMeHHble MaTtepuanbl. [naBieHue v KpuCTaLIU3ALMS.
VY nenwHas Teriora miasieHus. Cyoaumarusi.

YpaBHEHHE TEIIOBOTO OallaHca.

TexHuyeckue ycTpoiicTBa M MpPAaKTUYECKOE MPUMEHEHHE: THUIPOMETP M IICHUXPOMETD,
KJIOPUMETP, TEXHOJOTMHM TMOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX MapoB.

Kunenue npu moHWKEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaXKHOCTH.

HaGmroienne HarpeBaHus ¥ IJIABICHHS KPUCTAILUTUIECKOTO BEIIECTRA.

JleMOHCTpaIus KpUCTasIoB.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol

N3Mepenne 0OTHOCUTENBLHOM BIIA)KHOCTH BO3/yXa.

Pa3znen 4. DnexkTpoauHamMmuka

Tema 1. nekmpocmamuka

OnekTpu3anus Ted. OJeKTpuueckui 3apsna. JIBa Buaa dIEKTPUUECKUX 3apsigoB.
[IpoBOoAHMKY, TUAIEKTPUKH U MOJTYIPOBOJHUKH. 3aKOH COXPAHEHHUS JIEKTPUUECKOT0 3apsa.

B3aumopericteue 3apsgoB. 3akoH Kymnona. ToyeyHBIl  AIEKTPUYECKH  3apsl.
Onextpuueckoe 1moisie. Hanpspk€HHOCTh 3nexTpuueckoro mnousid. [lpuHnun cynepno3unun
IJEKTPUUECKUX NOoJeh. JINHMY HANPsHKEHHOCTHU AIIEKTPUYECKOTO TOJIA.

PaGora cun omekrpocratudeckoro mois. [lorenmman. Pa3HOCTH MOTEHIHMATIOB.
[IpoBOIHMKY M IUBJIEKTPUKH B JJIEKTPOCTATUYECKOM Touie. [uanexTpudeckast MpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. DHEPrus
3apsKEHHOrO0 KOHJIEHCATOopa.

TexHuueckrue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allliTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAJIbHBIN
amnmnapar, CTpyHHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3aumopeicTBre HaRIEKTPU30BAHHBIX TE.

DJIEKTPUUECKOE T0JI€ 3aPSHKEHHBIX TEl.

IIpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKAs 3alUTa.

JIMPNEeKTPUKHY B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOHIAAM IUIACTHUH,
pacCTOSHUSA MEKYy HUMH U TUDJIEKTPUIECKON TPOHUILIAEMOCTH.

DHeprus 3apssKeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

N3Mmepenne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31ekmpuyeckuii mox. Toku 6 paznuunplx cpedax

DIIEKTPUUYECKUI TOK. Y CIOBHS CYIECTBOBAHUS 3JIEKTPUUECKOTO TokKa. MICTOYHUKH TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenne. 3akon Oma 17151 yyacTKa LETH.

DIIEKTPUUYECKOE CONIPOTHBIICHHUE. VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TapAIIEIBHOE, CMEIIAHHOE COETUHEHNUE MPOBOIHUKOB.

PaGota snekTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MOImHOCTh AIEKTPUIECKOTO TOKA.

OneKTpoABMKYLasi CUJIa U BHYTPEHHEE CONPOTHBIIEHUE HMCTOYHMKA TOKa. 3akoH OMa
JUTSL TIOJTHOM (3aMKHYTOM) 3JIeKTpuueckoi 1enu. KopoTkoe 3aMbIkaHue.
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ONeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DJEeKTPUYECKUH TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonuuku. COOCTBEHHass W TPHUMECHAs TMPOBOJUMOCTH IOJYIPOBOJTHHUKOB.
CgoiictBa p—n-niepexoaa. [1oaynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DIJIEKTPOIUTHUECKAs
JTccolanus. DIeKTPOIH3.

OnexTpuueckuii TOK B raszax. CaMOCTOSTENBHBIM U HECAMOCTOSITENIBHBIM pa3psi.
Momnnus. [Tnazma.

TexHuueckue yCTpPOMCTBa M MPAKTUUECKOE IPUMEHEHHE: aMIEPMETP, BOJBTMETP,
peocTar, MCTOYHHUKH TOKa, »JJEKTpOHArpeBaTeibHble MPUOOPBL, 3IIEKTPOOCBETUTEILHBIC
npuOOpPHI, TEPMOMETP COIMPOTUBICHUS, BAKYYMHBIH THOM, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIM TNO/I, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSKEHUSL.

3aBUCHMOCTb COINPOTHUBJICHUS LMUIWHAPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MOTIEPEYHOI0 CEYCHUS U MaTepuara.

CMelaHHOE COeIMHEHUE TIPOBOIHUKOB.

[Ipsamoe u3mepeHue 3IeKTpOoABMKYIIEH cuibl. KOopoTkoe 3aMblKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTD CONIPOTUBIICHUS] METAJIIIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

NckpoBoii pa3psa 1 NpOBOJIUMOCTh BO31yXa.

OaHOCTOPOHHSIS IPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3ydyeHne cMeIIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepenue SIEKTPOABMKYIIEH CHIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
COINPOTHUBIICHUS.

HaGmonenue snexrposunsa.

MexnpeamMeTHbie CBA3U

Nzyuenne kypca ¢usukm 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISECTCS C y4ETOM
CollepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTHKH, OWOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHsamusi, CBA3aHHBIE ¢ M3YyYCHHMEM METOJIOB HAYYHOT'O IMO3HAHUS:
sBJIEHUE, Hay4yHbIH (akT, rumoresa, (usmyeckas BeJIMYMHA, 3aKOH, Teopus, HaOJIIOJeHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMBl YpaBHCHHMM, JWHEWHas QyHKOWsA, mnapabdoda,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHe (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKLUHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexanndeckoe IBIKEHUE B )KUBOU TpUpoe, nuddys3us, ocMoc, TeII000MeH
YKUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEJauH, TEIJIOBOE PABHOBECHUE), DJIEKTPUUECKUE SIBJICHUS B
YKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHAasi Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeEJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAs TUCCOLIMALIMS, TaJIbBAHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBMXKEHUI C MCIOIH30BAHUEM MEXAHHU3MOB, YUET TPEHHUS
B TEXHHKE, MOAIIMIHUKU, HCIOIb30BaHUE 3aKOHA COXPAaHEHHUs UMITyJbca B TEXHUKE (pakeTa,
BOJAOMET U JApyTHe), JBHUraTellb BHYTPEHHErO CropaHus, mapoBas TypOwWHa, OBITOBOU
XOJIOMWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJyUYE€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
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HaHOMAaTEepUAJIIOB, U  HAHOTEXHOJOIMM,  DJEKTpPOCTaTHYeCKas  3alluTa,  3a3eMJICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, OJIEKTPOHArpeBaTeNIbHbIC  MPUOOPEI,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPBI, FaJIbBAaHUKA.

11 KIIACC

Paznen 4. DuexkTpoauHamMmuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocTostHHBIE MarHWTHl. B3anmonelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mMoJe.
Bekrop marauTHOM MHAYKUUH. [IpUHIMI Cyneprno3UUy MarHUTHBIX Nosei. JIMHUY MarHUTHOU
nHAyKUMA. KapTrHa TMHUN MarHUTHOM MHIYKIIMH T10JIS1 TOCTOSSHHBIX MarHUTOB.

MaruuTtHoe 1oJsie IpOBOJAHMKA ¢ TOKOM. KapTuHa JIMHUN MHIYKUUM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJBIEBOTO MPOBOJHMKA, KATYIIKA C TOKOM.
OmnsiT OpcTena. BzaumozaeiicTBre NPOBOJHUKOB C TOKOM.

Cuna AMmnepa, e€ MOIyJib U HalpaBJICHUE.

Cuna JlopeHua, €€ MoOIyJlb W HampapieHUE. J[BWKEHHE 3apsDKEHHOM YacTUllbl B
OJIHOPOJIHOM MarHuTHOM 1oJje. Pabora cumsl JlopeHa.

SIBneHne HNEKTpOMAarHUTHOM UWHAYKUUU. lIoTOK BekTOpa MarHUTHOW WHIYKIHH.
DJIEKTPOABMIKYIIAsl CHJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHIYKIuK Dapajes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABIKYIAs CUJa HMHAYKIMH B IPOBOJIHHUKE,
JBHKYIIIEMCS IOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpaBuno JleHna.

NHayKTUBHOCTG. SIBIIEHHE CAMOMHIAYKIMH. DJIEKTPOABHKYIIAS CUIIA CAMOUHTYKIIHH.

OHeprusi MAarHUTHOT'O NOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne yCTpPONMCTBA M TNPAKTHUUECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHL], HHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJI0HEHHUE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM I10JIEM.

JInHMM MHAYKIMYA MarHUTHOTO TOJIA.

B3anmopeicTere 1ByX POBOJAHUKOB C TOKOM.

Cuna Amnepa.

[etictBue cuiibl JIopeHIa HA HOHBI DJIEKTPOJIUTA.

SIBNeHME NEKTPOMArHUTHOW UHAYKIIAH.

IIpaBuno JleHna.

3aBUCHMOCTD AJIEKTPOJBHKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH MU3MEHEHHsSI MarHUTHOTO
MIOTOKA.

SIBneHue CaMOMHIYKIUU.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol

N3yueHrne MarHuTHOTO MOJISI KaTYIIKH C TOKOM.

HccnenoBanue 1eHCTBUS IOCTOSTHHOIO MarHUTa HAa PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3J€KTPOMATHUTHON MHAYKIUH.

Pa3gea 5. Kojsie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbBIE KO1€OAHUS

KonebarenpHast cucrema. CBOOOIHBIE MexaHWYECKHE KoyieOaHusA. [apmMoHHMUeckue
konebanusa. Ilepuon, wacrora, ammuuryna u (asza koneGanwid. IIpyXMHHBIH MasTHHK.
Marematnueckuii MasTHUK. YpaBHEHHWE TapMOHWYECKHX KosieOanmii. IIpeBpamienune sHepruu
MIPH TAPMOHUYECKUX KOICOAHUSX.
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KonebarenpHbiii kKOHTYp. CBOOOJHBIC 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HIICATHLHOM
KoieOaTeTbHOM KOHTYype. AHAIOTHA MEXIy MEXaHHUYEeCKUMU ¢ DJIEKTPOMATrHUTHBIMU
konebanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS DHEPTHUU B HJICATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxalomux KoieOaHUsAX. BbIHy X /IeHHbIE MEXaHUYECKHUEe KOJIeOaHMUs.
Pe3onanc. BeiHyXI€HHbIE 2JIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemennbiii Tok. CHHYCOUIAJIBHBIA MEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HAIIPSKEHUS.

Tpancdhopmarop. IlponsBoacTBo, mepemada M MOTPEOICHUE AICKTPUUYESCKON IHEPTHUU.
DKOJIOTUYECKUE PHUCKH TIPU TPOU3BOACTBE dJeKTpodHepruu. KynbTypa ucnoib30BaHUs
3JIEKTPOIHEPIUU B TOBCEIHEBHOM )KU3HU.

TexHudeckue yCTpPOHMCTBA M IPAKTHUYECKOE IPUMEHEHME: DIIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOoIepeay.

Llemoncmpayuu

UccnenoBanne  mapamMeTpoB  KojeOaTenbHOW  CHUCTEMbl  (NMPY)KUHHBIA WU
MaTeMaTHYE€CKUN MasiTHUK).

HaGmronenue 3aryxaronmx KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6monenue pe3onanca.

CB00OOHBIE AIEKTPOMArHUTHBIE KOJIEOaHHS.

OcummnorpamMmbl  (3aBUCUMOCTH  CHJIBI  TOKa UM HANpPsDKEHUS OT BPEMEHM) IS
ANEKTPOMATHUTHBIX KOJIEOaHUI.

Pe3onaHC mpu mocieoBaTeIbHOM COSAMHEHUHN PE3UCTOPA, KaTyIIKM MHIYKTUBHOCTH U
KOHJEHcaTopa.

Mopenb TUHUY JIIEKTPOIIepeSauH.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH NEPHOA MAJIbIX KoJieOaHH Ipy3a HA HUTU OT JJIMHBI HUTH
Y Macchl Ipy3a.

HccnenoBanne MEpEeMEHHOIO TOKa B IENM W3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbLE 60IHbL

MexaHnyeckue  BOJIHBI,  YCJIOBHMS  PacIpOCTPaHEHHS. Ilepuon. CkopocTb
pacnpocTpaHeHusi U JuiMHa BoiiHbL. llomepeunsie u mpoposibHble BoJHBL MHTepdepenuus u
TG PaKIUsT MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI U3JIYUYEHHS 3JIEKTPOMArHUTHBIX BOJIH. B3anMuas
opueHtauusi BektopoB E, B, V B anextpomarHutHoi BosiHE. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMIICHHe, Nolspu3anus, audpakuus, uHTephepeHuus. CKOpOCTbh
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana s1eKTpOMarHUTHBIX BOJH. [IpuMeHeHHE 31EKTPOMATHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIUTIBI paUOCBA3U U TeNIeBUACHU. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpedbl.

TexHuueckrue yCTpONCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJlbHbIE MHCTPYMEHTHI,
YABTPA3BYKOBasl JAUArHOCTUKA B TEXHUKE W MEIMIMHE, pajgap, paJuoNpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-meys.

Jlemoncmpayuu

OO0pa3oBaHue U pacIPOCTPAHCHHE MTOTIEPEYHBIX U MPOJIO0IHHBIX BOJH.

KoneObmomnieecst Teno kak HICTOYHUK 3BYKa.

HabGuroienue oTpaskeHus U IPeTOMIICHUS MEXaHUIECKUX BOJIH.

HaGmonenue natepdepeHuu 1 U pakiiii MEXaHHIeCKUX BOJTH.
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3BYKOBOI pe30HAHC.

HaGmtoneHue cBsSI3M I'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIOM M YacTOTOMN
KoJ1eOaHU.

HccnenoBaHue CBOWCTB  3JIEKTPOMArHUTHBIX BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3anus, Judpakius, HHTep(epeHIms.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHEHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOMN
cpene. JIyu cBera. ToueuHblli HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaykeHUs cBerTa. [locTpoeHne HM300pakKeHUH B TIJIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI TIPEOMJICHUS CBeTa. AOCONIOTHBIM IOKa3aTelb
npenomiieHusd. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yrosl IOJIHOIO BHYTPEHHEIO
OTpPaKEHUS.

Hucnepcus ceeta. CoxHbIM cocTaB 6enoro cBeta. L[BeT.

Coluparomme W paccewBaromue JTUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHHE U
OINITUYECKasl CHJia TOHKOW JMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOLINX M PACCEHBAIOIINX
nuH3ax. @opmyJsia TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBass ontuka. WaTepdepenmmst cBera. KorepeHTHblE WMCTOYHUKH. Y CIOBHS
HAOJIOZICHNs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. JudpaxiuonHas pemérka. YciaoBue HaOMIOJCHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PELIETKY.

ITonstpusanus ceera.

TexHuyeckue ycTpoiicTBa M MpakTUYECKOe MPUMEHEHHE: OYKH, Jyna, (oroammapart,
MPOCKIIMOHHBIN  ammapar, MHKpPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS
peméTKA, MOISPOU/I.

Jlemoncmpayuu

[IpsamonnHeiHOE pacnpoCTpaHEHUE, OTPAKEHUE W TperomiieHue cBeta. ONTHYECKHe
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojens CBETOBOIA.

HccnenoBanue cBOMCTB N300paykeHUI B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEJIECKOA.

HaGmronenue untepdepeHInm cBera.

Ha6monenue nudpakiuum cBeTa.

HaGumroienue aucnepcun cBera.

[Tomyyenue crekTpa ¢ MOMOILBIO MPU3MBI.

[Tony4yeHnue cekTpa ¢ MOMOIIBI0 AU(PPAKIIHOHHON PEHIETKH.

Hab6umronenue nonsipusaiuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokasaresns NpeJoMIICHUs CTEKIA.

HccnenoBanue cBOMCTB N300paykeHUI B JIMH3AX.

HaGmronenue qucnepcun cBeTa.

Paznen 6. OcHOBBI cienAJIbHOM TEOPHUH OTHOCUTEILHOCTH

I'paHuubl IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. [locTynarsl crienualbHONM TEOPUHU
OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTH MOJYJSI CKOPOCTH CB€Ta B BaKyyMmMe, MPUHLUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU U COKPAILEHHUE JTUHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CB43b MACChI C HEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHS TTOKOSI.
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Paznen 7. KBanToBasi pusnka
Tema 1. Dnemenmol KGAHM OGO ONMUKU
®otonbl. opmyina [Tnanka cBsi3u s3HEprun (POTOHA C €r0 YaCTOTON. DHEPrUsl U UMITYJIIHC
¢doroHna.
OtkpeiTie u wuccienoBanne Qororpdexra. Ombiter A. I. CromeroBa. 3aKOHBI
¢doroaddexra. YpaBHenue DiiHiuTeiHa 1151 porodddekxra. «Kpacnas rpanuna» porosddexra.
JlaBnenue ceeta. OnbiTel I1. H. JIeGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTpoWcTBa M MPaKTUYECKOE MpUMEHeHHe: (POoTo3aeMeHT, (HOTOAATUHK,
coJHeyHast 6aTapesi, CBeTOAHO/.
Jlemoncmpayuu
D013 peKT Ha YCTAaHOBKE C IIMHKOBOH TIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddekTa.
Cseroauos.
Comnneynas OGatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pezepdopaa mo paccesnuto o -dactui. [InmanerapHas
Mmozenb aroma. IToctynatel bopa. M3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aToMa C
OJIHOTO YpOBHS JHEpPruM Ha Jpyroi. Buasl cnexktpoB. CrnekTp ypOBHEH 3JHEPrHM aToma
BOAOPOJIA.
BonHoBbIe cBoiicTBa yacTuil. Bonuel ge bpoitnsa. KoprycKyisipHO-BOJHOBOM Tyaju3M.
CroHTaHHOE U BBIHYKJEHHOE U3ITyUEHUE.
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaJIbHBIM aHalInu3
(cnekTpockon), 1a3ep, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens oneita Pezepdopna.
OrnpeneneHue IIUHBI BOJIHBI JIa3epa.
HabmioneHne nuHeyaThIX CIEKTPOB U3TYUYCHHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopmusie pabomol
HalGmronenne nuHeRYaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKa3blBAIOIIME  CIIOXKHOCTh  CTpoeHMs  sapa.  OTkpeiTHE
panunoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHnio cocTaBa paloakKTUBHOTO U3ITy4YEHUSI.
CsoiicTBa anb(da-, 6eta-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTtkpbiTHe TpoTOHa M HeWTpoHa. HykioHHas moxens sinpa IeitsenOepra—lIBaHeHKoO.
3apsn saapa. MaccoBoe uncio sapa. M30Tomnsbl.
Anbda-pacnan. DIeKTpOHHBIN M MO3UTPOHHBIN OeTa-pacnan. ['amma-uziyuenue. 3akoH
pPaanoaKkTHBHOIO pacnaja.
DHeprus cBs3U HyKJIOHOB B siipe. Snepusie cuibl. Jledekt maccol spa.
Anepubie peakuuu. JleneHue u cuHTe3 AIEP.
SAnepusiii peakrop. Tepmosimepubiii cunHTe3. [IpoGiieMbl M TNEPCTIEKTUBBI  SIIEPHOM
SHEPIreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTrEeTUKH.
OnemeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1p1 HAOIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHII.
®dynnaMeHTanbHbIE B3auMOoecTBUSA. EqHCTBO (hn3ndeckoit KapTHHBI MHpa.
TexHuueckrue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: T03UMETp, Kamepa BuiibcoHa,
SJIEPHBIA peakTop, aToMHas 6oMoba.
Jlemoncmpayuu
CuéTunK HOHU3HUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi
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HccnenoBanue TpekoB 9acTHIL (IT0 TOTOBBIM (OTOrpadusim).

Pa3znea 8. DiieMeHTHI ACTPOHOMUHU M ACTPOPU3UKH

Otanbl pa3BUTHS  acTpoHOMHH. [IpuKiamHOE W MHPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3qHoro Heba. Co3Be3aus, spKue 3BE3/bI, TNIAHETHI, UX BUTUMOE TBUKCHHE.

ConHeyHas cucrema.

Connue. ConneuyHast akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE374. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamMma «CHEKTpPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3MbI
[JIAaBHOM TMOCJIEA0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» Jig 3BE3] TJIaBHOU
MOCJIEI0BATENIBHOCTU. BHyTpeHHee cTpoeHne 3BE3N. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOoIMK CoJTHIA U 3BE3]T. DTaMbl )KU3HU 3BE3.

Mnineunsiii Ilyte — nHama ['anaktuka. [lonoxxenume n nemwxkenue ConHua B ['amakTtuke.
Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHBIE ABIPHI B SAPAaX FAJIAKTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa00ma. PasOeranme ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.

MacmrabHast cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobiemMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

Habmonenns HeBOOPYKEHHBIM TJIa30M C UCIIOIB30BAHUEM KOMIBIOTEPHBIX MPHIOKCHUN
JUISL OTIPEJICNICHHUs TIOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nonymapus U spKue 3BE3/IbI.

Ha6monenus B reneckon Jlynsl, mianer, Maeuydoro [lyru.

O0o0maroniee noBTOpeHUE

Ponp ¢u3nku M acTpoOHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIBbHON M
ATHYECKON cdepax MeATeIbHOCTH 4YeJOBeKa, pPOJdb M MeCTo (M3WKH W acTpOHOMHU B
COBPEMEHHON Hay4yHOM KapTHHE MHUpPA, POJIb (U3NUECKOW Teopun B (OPMUPOBAHUU
NPEICTaBICHUH 0 PU3HUECKOM KapTUHE MHpa, MECTO (PU3NIECKON KapTUHBI MUpA B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUNA O IPUPOJE.

MexnpeamMeTHbie CBA3H

N3yuenne kypca ¢usukum 6a3oBoro ypoBHs B 11 Kiacce OCymIECTBISETCS C y4ETOM
COJlepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OWOJIOTUH, XWUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie noHamusi, CBA3aHHBIE C M3YyYCHHMEM METOJOB HAYYHOT'O IO3HAHUS:
SBJICHUE, Hay4yHbId (pakT, rumore3a, (Qu3nMyeckas BeIUYMHA, 3aKOH, Teopus, HaOIIoJeHUe,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHM, TPUTOHOMETPUUECKHE (YHKIMH: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXAECTBO, BEKTOPHI M HX
MPOEKIIMU Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIMMH,
MIPU3HAKU TTOI00US TPEYTOTBLHUKOB, OMPEIeTICHHIE IUIOMAAN IIOCKUX QUTYp B 00bEMa Tell.

buonoeusa: snextpudeckue SBICHUS B KMBOM Mpupoje, KojedaTelbHble IBUKECHHS B
JKUBOM IIPUPOJIE, ONTUYECKHUE SBICHUSA B XXUBOM IPUPOJE, NEUCTBUE PaAvalMd Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTpoeHHE aTOMOB W MOJEKYJ, KpUCTaJUIMUecKas CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHuUs KPUCTAJUTMUECKOMN PEIIETKH, CIIEKTPAJIbHBIN aHaJIH3.

T'eocpaghus: MarHUTHBIE TIONOCA 3EMIIH, 3aJIC)KH MArHUTHBIX pya, PoTOChEMKA 3eMHON
MMOBEPXHOCTH, IPEACKA3ZAHUE 3EMJIICTPSICEHUM.

Texnonozusi: JMHUM DIIEKTpOINIEpenad, TEHEpaTop IMEPEMEHHOIO TOKa, 3JIEKTPOIBUIATEID,
WHIYKIUOHHAs TIeYb, pajap, paavoNpUEMHUK, TeJIeBHU30p, aHTeHHa, TenedoH, CBUY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHASI ONITHKA, COTHEUHas 6arapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHETI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yuyeOHoro mpenMera «Pu3uka» Ha ypoOBHE CpeaHEro oOmiero odpa3zoBaHuUs
(6a30BBII  YpOBEHB) JOKHO  OOCCHEYHUTHh  JIOCTHXKEHHUE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMeTHBIX U MPEeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mpenmera «Dusmka» AOHKHBI OTpaXaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEN JINYHOCTH, CHCTEMOW LEHHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHHUX
yOexXIeHul, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOILIEeCTBa,
paclMpeHue XU3HEHHOI'O OIbITa M OMNbITa AEATEIbHOCTH B IIPOILECCE peanu3alli OCHOBHBIX
HaIIPaBJICHUN BOCIIUTATEIbHOM AESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHUSA:

- c(OpPMHPOBAHHOCTh TPAXKAAHCKOM MO3ULIUH OOYydYaIOUIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIECTBa;

- IPUHATUE TPAJAULMOHHBIX OOIEYETOBEYECKHX T'YMaHUCTHUECKUX U JEeMOKPATUYECKUX
IIEHHOCTEMH;

- TOTOBHOCTbh BECTH COBMECTHYIO JIESATEIFHOCTh B MHTEPECAX I'PakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUHU B 00pa30BaTeIbHON OpraHU3alluy;

- YMEHHE B3aUMOJEWCTBOBAaTh C COLUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSMU ¥ Ha3HAYCHUEM;

- TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS

- chopMHEPOBAaHHOCTH POCCUICKON IPasKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA;

- [ICHHOCTHOE OTHOIIEHHE K TFOCYJApCTBEHHBIM CHMBOJIAM, JOCTHIKEHHMSIM POCCHHCKHUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBECHHS,

- CHOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHHMATh OCO3HAHHBIE PEIICHUs,
OpPUEHTHUPYSCh HA MOpAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B AEATEIbHOCTU
YUYEHOT0;

- OCO3HaHHE JJMYHOTO BKJIa/1a B TIOCTPOCHUE YCTOWYHUBOTO Oy IyILEro;

4) 3cTeTHYECKOr0 BOCIIMTAHMSI:

- OJCTETUYECKOE OTHOIIEHME K MHpY, BKIIOUas JCTETHKY HAay4YHOIO TBOPYECTBA,
MpUCyIero Gu3nIecKo HayKe;

5) TpynoBoro BocnuTaHus:

- HMHTEpeC K pa3inyHbIM cdepam npodeccHOHATbHON AESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOH, YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOp Oymymiei
npodeccur U peanr3oBbIBATH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

- TOTOBHOCTb U CITIOCOOHOCTDH K 00pa30BaHMIO U caM000pa30BaHuIo B 001acTi (PU3KMKU Ha
MPOTS)KEHUH BCEH JKU3HU,

6) 3K0JIOrM4YeCKOro BOCIIUTAHUS S

- c(OpMHUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUTAHUPOBAHUE U OCYUIECTBIICHUE JIEWCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUSA
LIEJIEW YCTOWYMBOrO Pa3BUTHUS YEIIOBEUECTBA;

- pacUIMpEeHHE ONbITa JACSITENIBHOCTH 3KOJIOTMYECKON HAINpaBIE€HHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUM 110 PU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:
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- c(OpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKHU;

- OCO3HAHWE IEHHOCTH HAYYHOHW MAEATENBHOCTH, T'OTOBHOCTH B TIpOLECCE H3YUCHUS
(U3UKK OCYIIECTBIATh MPOEKTHYIO M HCCIEA0BATENBCKYIO ACSITEILHOCTh MHIMBUAYAIBHO U B
rpyrme.

METAINIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTeIbHbIE YHMBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble JoruyecKue 1eicTBU:

- CaMoCTOSITEeNIbHO (OPMYJIUPOBATh M aKTyalM3UpPOBaTh MpoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- OIpEeNeNsITh LEeIH IeATeIbHOCTH, 33/1aBaTh apaMeTphl U KPUTEPUH UX JTOCTHIKEHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX (PUINIESCKUX
SBJICHUSX;

- paspabarbiBaTh IIJIaH pEIICHHS MPOOJEMBI C YYETOM aHalu3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMaTePHAIbHBIX PECYPCOB;

- BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM,
OLIEHHUBATh PUCKH MOCIEICTBUN ACSITENbHOCTH;

- KOOPJIMHUPOBATH W BBINOJHATH PabOTy B YCIOBUSX pPEaTbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJIEUCTBUS;

- pa3BHBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBrble ucciaenoBareJLCcKue NeCTBUA:

- BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUAMH U METOJaMU (DU3HUECKON
HaYyKHU;

- BJIaJIETh HABBIKAMHU y4eOHO-HCCIIEIOBATEICKON U MPOCKTHOM JESATEIBLHOCTH B 00IaCTH
(U3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB pEIleHus 3a7au
(U3HYECKOTO COJIEPKaHUS, TPUMEHEHHUIO Pa3InIHBIX METO/I0B TO3HAHMUS;

- BJIQJICTh BUJAMH JESATEIBHOCTH IO IMOJyYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpETAIHH,
MpeoOpa3oBaHUI0 W MPUMEHCHHIO B PA3MUYHBIX YYEOHBIX CHUTyalWsiX, B TOM 4YHCJIE TIpHU
CO3JIJaHUU yYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

- BBISBJIATH TPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3MpPOBATh 3a]ady, BBIABUTAThH
rUnore’y e€ pemeHus, HaxXxOIWTh AapryMEHThl MJsl JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHS;

- aHAJIM3UPOBATh MOJYYEHHbIE B XOJI€ PEUICHHs 3a/Jayd pe3yJIbTaThl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

- CTaBUTH M (POPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00Pa30BaTEIBLHON JEATEILHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (PU3UKU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

- YMETh MEPEHOCHUTD 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEAEATEIHHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHATIBLHBIC TIOJIXO/IbI U PEIICHUS;

- CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOILIUE aIbTEPHATUBHBIE PEIICHHUS.

Padora ¢ undopmanueii:

- BIIQJIETh HaBBIKAMM TOJY4YCHHUS HHPOpMAIMM (PUINYECKOTO COACpKaHUS U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBISATH MTOUCK, aHAIIN3, CHCTEMATU3aIIUI0 H
MHTEpIIpeTaHio HHPOPMAIK Pa3TUYHbIX BUIOB U (HOPM MpeICTaBICHUS;

- OIICHUBATh JOCTOBEPHOCTH UH(POPMAITUH;

- HWCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEeIIeHNd KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIMOHHBIX 3aJad C COOI0JeHUEM
TpeOOBaHUIl SPrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepexeHms], MPaBOBbIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301acHOCTH;
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- co3JaBaTh TEKCTHl (PU3MYECKOTO COACP)KaHHWSA B PAa3NMYHBIX (opMmarax Cc yd&ToMm
Ha3HaueHUs UWHPOpPMAIMM W LEJIEeBOM ayJuTOpuHu, BBHIOMpas ONTUMANbHYIO (opMmy
IpEeACTaBICHHS U BU3yaTU3alHu.

KomMMmyHnKaTUBHBbIE YHUBepPCAJIbHbIE yYeOHbIe 1eiicTBHS:

- OCYIIECTBIISITh OOIIIEHNE HAa YPOKax (PU3UKU U BO BHE-YPOUHOU J1eATEITbHOCTH;

- pacno3HaBaTh NPEANOCHUIKA KOHGIUKTHBIX CUTYyalil U CMATYAaTh KOH(IUKTHL

- pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB;

- IOHUMATh U UCTIOJH30BATh MPEUMYIIECTBa KOMAHIHON U HHIUBUIYaIIbHOU PabOTHI;

- BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBHI ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0TO WIEHA KOJUIEKTHBA;

- IPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh M KOOPAMHHPOBATH
JEUCTBUA MO €€ NOCTMIKEHHMIO: COCTaBJATH IUIAH JEWCTBUM, PaCHpPENeisITh POJIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYK/1aTh pe3yJbTaThl COBMECTHOI paboTHI;

- OLIGHWBATh KAadeCTBO CBOETO BKJIaga M KaXKIOrO0 YYaCTHHKA KOMaHABI B OOIIMN
pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

- MpeJJIaraTb HOBbIE MPOEKTHI, OLEHUBATH UJIEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

- OCYUIECTBJSATh MO3UTHBHOE CTPATErMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIEe Y4eOHbIE e CTBUSA

Camoopranusanmusi:

- CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIbHYIO JEATEIBHOCTh B 001acTH (PU3UKU U
ACTPOHOMMH, BBISIBIIATH MTPOOJIEMBI, CTABUTH U (JOPMYIIMPOBATH COOCTBEHHBIC 33/1a4H;

- CaMOCTOSATENFHO COCTABIIATH IUIAH PEHICHUS PACUYETHBIX M KaYeCTBEHHBIX 3ajad, TUIaH
BBITIOJIHEHHUSI MPAKTUYECKOW paboThl C y4€TOM HMMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHII;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIHUsIM;

- pacIIUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHU;

- IeJIaTh OCO3HAHHBINA BBHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32
pelieHue;

- OLICHUBATh MPUOOPETEHHBIN OIIBIT;

- crmocoOCTBOBaTh (OPMHUPOBAHHUIO M TMPOSBICHUIO SPYAUIMH B 00macTu (PU3MKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTE/VIEKT:

- J1aBaTh OLEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLICHUBATD
COOTBETCTBHUE PE3YIbTATOB IIEJISM;

- BJAJETh HAaBBIKAMH I[I03HABATEIbHOW pedIeKcHH KakK OCO3HAaHHUS COBEPIIIAEMbIX
JIEUCTBUNA U MBICIUTEIIBHBIX MTPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

- UCTI0JIH30BaTh MPUEMBI peIICeKCHH JJIs1 OLEHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHHUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

- PUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHAJIU3€E PE3YyJIbTaTOB ACSATEILHOCTH;

- IPUHUMATD ce0s1, MTOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA;

- PUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX NPU aHAJIU3€E PE3YyJIbTaTOB ACSATEILHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX HA OIIUOKH.

B mpouecce MOCTHXKEHUSI JIMYHOCTHBIX PE3yJIBTATOB OCBOCHUS MPOIPAMMBI MO (U3UKE
UL  YPOBHS  CpelmHero obOmero oOpa3oBaHMsi y OOyYarOIIMXCsl  COBEPIICHCTBYETCS
OMOIMOHAIBHBIN HHTEJUICKT, TIPEIITOJIararoniuii c(hOPMHUPOBAHHOCTE:
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- CaMOCO3HaHUs, BKJIIOYAIOUIETO CIOCOOHOCTh IOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJACTH HAIPaBICHHUA Pa3BUTUS COOCTBEHHOH HMOIMOHANIBHOW cdephl, OBITh
YBEpPEHHBIM B cele;

- CaMOperyJupoBaHMs,  BKJIIOYAIOUIETO  CaMOKOHTPOJb, yMEHHE  IPHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CHOCOOHOCTh aJanTHPOBAaThCA K SMOLMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

- BHYTPCHHEH MOTHBALIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO LEIH M YCIEXY,
ONTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXOS M3 CBOMX BO3MOXHOCTEI;

- SMIATUH, BKJIIOYAIONICH CIIOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSHHE JPYTHX,
YUUTBIBATh €r0 IPU OCYIIECTBICHUH OOIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLMAIBHBIX HAaBBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHHS C
JIPYTUMHU JIOJBMH, 3200THTHCS, TPOSIBIISATH UHTEPEC U pa3peniaTb KOH(PIUKTHL

INPEIMETHBIE PE3YJIbTATHI

K xonmy obyuenus B 10 kJjacce mpeaMeTHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHYAIOLIUXCS YMEHHIA:

- IEMOHCTPUPOBATh Ha MPUMEpPaxX pojb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTHUHBI MHUPA, B Pa3BUTHUM COBPEMEHHON TEXHHMKU U TEXHOJIOTMH, B IPAKTHUYECKOU
JIeATCIBHOCTH JIIOCH;

- YYUTBIBATh TPAHUIBI IPUMEHEHHS WM3YYCHHBIX (U3UUECKUX MOJEJCH: MaTepualibHas
TOUYKa, MHEpLHUaJIbHAasl CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, WICANBHBINA Ia3, MOAEIH
CTPOEHHUs Ia30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN 3JIEKTPUUECKUH 3apsi] IPU pELICHUU
(dbU3MYeCcKUX 3a1a4;

- pacno3HaBaTh (U3NYECKHE SIBICHUS (TPOLECCH) M OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIAPHO-KMHETHUYECKOM TEOPHH CTPOEHUS BEIIECTBA U DJIEKTPOJUHAMHKU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHE Tell,
JIBIDKEHHWE TI0 OKPY)XHOCTH, WHEpUHUs, B3auMoneucTBue Tei, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHUE XKUJIKOCTEH W TBEPIBIX Tel, U3MEHEHHE 00BbEMa Tell NpU HArpeBaHUH
(oxJaXXI€HUH), TEIUIOBOE paBHOBECHE, UCIIApEHHE, KOHEHCALUs, MJIaBJIeHHE, KpUCTaIIU3alys,
KHUIIEHHE, BIAKHOCTh BO3]lyXa, IOBBIIIEHWE JABJICHMS ra3a IIPU €ro HarpeBaHWU B 3aKPbITOM
COCyZlie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMS Ta3a B H30IpoLeccax, JIEKTpU3auus Tell,
B3aUMOJICCTBHE 3aPsI0B;

- OIIMCHIBaTh MEXAaHUYECKOE JBH)KEHUE, UCIIOJb3Ys (PU3NUECKUE BEJIMYMHBL: KOOPIMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUJIa, UMILYJIbC Tejla, KHHETUYECKast
SHEprus, MOTEHUUAbHAas SHEPrusi, MeXaHudyeckas paboTa, MeXaHMUYecKass MOIIHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (PU3MYECKUH CMBICH HCIOJIB3YEMBIX BEIHYUH, HX
0003HaueHMsI U €IMHHULBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3UUECKYI0 BEIHUUUHY
C ApyTHUMHM BEINYNHAMU,

- OIMCBHIBATh WM3Y4YEHHBIC TEIUIOBBIC CBOMCTBA TEJN M TEILIOBBIC SIBJICHUS, HCIOJB3YS
¢u3nyeckre BEIMYUHBL: JaBICHHE Ta3a, TeMIepaTypa, CpPeOHss KUHETUYeCKas SHEeprus
XA0TUYECKOr0 JIBHKEHHUS MOJIEKYJ, CPEIHEKBAaJpaTHYHAsl CKOPOCTb MOJEKYJ, KOJIUYECTBO
TETUIOTHI, BHYTPEHHsIsI dHeprus, padora rasza, Ko3()(UIMEHT IMOJIE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTaTeJIsl; IPU ONHUCAHUM NTPABUIIBHO TPAKTOBATH (PU3NYECKUMA CMBICI MCIIOJIb3yEMbIX BEIUYMH,
ux O0O0O3HAUeHUs] W EIUHHIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIINE HTaHHYIO (PU3HUYECKYIO
BEJIMYHHY C JPYTMMH BEJINYMHAM;

- ONMCBIBATh U3yUYEHHBIE IEKTPUUYECKUE CBOWCTBA BEUIECTBA U AIEKTPUUECKUE SIBICHUS
(mpoueccsl), UCHOAb3ysd (U3NYECKHE BEJIMYMHBL IEKTPUUYECKUI 3apsa, 3JIEKTpUYECcKoe IoJe,
HaIpsDKEHHOCTh  IOJIS, TOTEHLMAJ, Pa3HOCTb IOTEHLUAJOB; IPHU ONHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKHH CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUeHHs M E€AMHULBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETUUNHY C IPYTHMMHU BEIIUYHMHAMUY;

- aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBICHUSA, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U
IIPUHLUIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3akoner HproTOHA, 3aKOH COXpaHEHHs
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MEXaHUYECKON PHEPTUHU, 3aKOH COXPAaHEHUS UMITYJIbCa, MPUHIIUI CYTIEPHO3UINH CUJI, TPUHLIUIT
paBHONPABUS MHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETUYECKOW HSHEPruu TEIJIOBOTO JIBIKEHUS
MOJIEKYJl ¢ aOCOJIOTHOM TeMIepaTypoi, MepBbIi 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPaKEHUE U YCIOBUS (TPaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

- OOBSCHATH OCHOBHbIE NPHUHLMUIBI JACWCTBHUA MAIIWH, MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3ianyaTh yCIOBHS UX O€30MacCHOTr0 MCIIOIb30BAaHUs B TIOBCETHEBHOM JKU3HU;

- BBIMIOJIHATH AKCIEPUMEHTHI O HCCIEI0BAHUIO (PU3MUECKHUX SIBICHUN U TPOIECCOB C
UCTIOJB30BAHUEM TMPSIMBIX M  KOCBEHHBIX HW3MEPEHHMH, TMpU 3TOM  (HOPMYIHPOBATH
npoOjeMy/3ajady ¥ THMOTE3y y4eOHOTO OJKCIIEpUMEHTa, CcoOWpaTh YCTAaHOBKY U3
MIPEII0KEHHOT0 000PY/JOBaHUS, IPOBOUTH OMBIT U (POPMYITHPOBATH BHIBOIBI;

- OCYILIECTBIJISTh MpsIMbIE U KOCBEHHbIE H3MEpPEHHs] (PU3NYECKHX BEJIMYWH, MPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHMS W HCIIOJIB30BaTh W3BECTHBIC METOMbI OICHKH
MOTPENTHOCTEN U3MEPEHUN;

- HUCCIIeIOBaTh 3aBUCUMOCTH MEXIy (PU3NYECKMMHU BEJIMYMHAMH C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHHM, MPU HTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHUpOBaTH pe3yJIbTaThl
MIOJTYYCHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOMUI] U rpadUKOB, AeIaTh BBHIBOJBI
0 pe3ysbTaTaM UCCIIEOBaHMUS;

- cobmoaaTh mpaBuia 0€30MaCHOrO TpyJa NpU NPOBENEHUHM HMCCIEIOBAHUN B paMKax
y4eOHOTO OJKCHEpUMEHTa, Y4eOHO-UCCIEeIOBAaTENbCKOW W MNPOEKTHOM  JEATENbHOCTH C
WCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIaOOPaTOpPHOro 000y IOBAHHUS;

- pematbh pacy€THble 3a7aud C SBHO 3aJlaHHOW (PHU3NUYECKOW MOJENbIO, HCIONIb3YS
¢u3nveckre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4M BHIOMPATh (PU3NYECKYIO
MOJI€Nb, BBIIEIATh (U3NYECKHUE BETUYMHBI U (GOpPMYIIbI, HEOOXOAMMBIE MJid €€ pelIeHHUs,
MIPOBOJUTH PACUETHI M OLIEHUBATh PEAIbHOCTH MOIy4€HHOT0 3HAaYCHUs (PU3NUECKOI BETHUUHBI;

- pelaTh KayecTBEHHbIE 3aJ]aul: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHMBYIO LIETIOUKY
paccykIeHH ¢ Onopoii Ha W3y4YEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

- HCIIONBb30BAaTh IMPH pEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHbIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALUN W TPEACTABICHUS Y4eOHOH H
HAyYHO-TIONMYJISIPHONM HMH(pOpPMAIUK, IOJYYSHHON W3 pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJM3UPOBAThH MOJTy4yaeMyto HHPOPMAILIUIO;

- IPUBOJAMUTDH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- HCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHHWs MO (U3UKE B IOBCEJHEBHOW KU3HU MJIf
obecrieueHns 6e30MacHOCTH MU 00paIleHUH ¢ MPUOOPaMHU U TEXHUUYECKUMHU YCTPOMCTBAMHU, TS
COXPAaHEHHUS 310pPOBbs U COOIIOACHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaIOIIEH cpee;

- paboraTh B TpylIe C BBINOJIHEHHEM Pa3IMYHBIX COLHUAIBHBIX POJIEH, MIAHUPOBAThH
paboTy TpYIIbl, palloOHAIbHO paclpeAesaTh OOS3aHHOCTH M IUIAHUPOBATh JAESTEIbHOCTH B
HECTaHJAPTHBIX CHUTyalUsX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)KAOI'O0 W3 YYACTHHUKOB I'pYIIbI B
pelIeHne paccMaTpUBaEeMOi MPOOIEMBI.

K xonuy obyuenus B 11 kiacce nmpeaIMeTHbIe pe3yiIbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYHAFOIITUXCSI YMECHHI:

- IEMOHCTPUPOBATh Ha MPUMEpaxX pojb U MECTO (PU3UKU B (HOPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTHHBI MHPA, B Pa3BUTHUU COBPEMEHHOW TEXHHKHW W TE€XHOJIOTHUM, B MPAKTUYECKOUN
NeSITeTbHOCTH JIIO/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

- YUYUTHIBaTh TPAHULBl MPUMEHEHHS H3YUYEHHBIX (PU3MUECKHX MOJeNeil: TOUYeUHbIN
ANEKTPUYECKUN 3apsij, Jyd CBETa, TOYEUHBIM HCTOYHUK CBETa, SJEpHas MOZENIb aToMa,
HYKJIOHHAsi MOJI€JIb ATOMHOTO S/Ipa MPH pelIeHnH HU3NUECKUX 3a1a4;

- pacno3HaBaTh (pU3NYECKHE SIBICHUS (TPOLECCH) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DM3MKH: 3JEKTpUYECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
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MHAYKIUS, AEHCTBUE MAarHUTHOTO IOJII Ha TNPOBOAHMK C TOKOM M JIBWXKYIUMHCS 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
IpejJoMiIeHHe, HHTepdepeHuns, Audpakiuus M MOJApHU3aLus CBeTa, JUCIEPCUs CBeTa,
dotornexrpudeckuit 3pdext (hotorddekrt), cBeToBOE NaBICHNUE, BOSHUKHOBCHHE JIMHEWHYATOTO
CIIEKTpa aToMa BOOPO/a, ECTECTBEHHAs! M UCKYCCTBEHHAs palnOAKTUBHOCTb;

- ONMCHIBATh M3YYEHHBIC CBOMCTBA BEIECTBA (IJEKTPUUECKHE, MATHUTHBIC, ONITHYECKNE,
UIEKTPUUECKYIO MPOBOJUMOCTh PA3NIMYHBIX CPEN) U DJIEKTPOMATHUTHBIE SIBJIECHUS (IIPOLIECCHI),
UCTONB3Yd (U3NYECKHE BEIMYMHBI: JJIEKTPHUUECKUN 3apsi, CHiIa TOKa, 3JEKTPUUECKOe
HaNpsHKEHUE, JIEKTPUIECKOE COIIPOTUBIICHHUE, PA3HOCTh TOTEHINAJIOB, IEKTPOABIIKYIIAs CHUIa,
paboTa TOKa, MHIYKIHMsS MarHUTHOrO mouysd, cuia Amrmepa, cuna JlopeHna, WHIYKTHBHOCTD
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IOJIeH, MepuoJ M 4acTtoTra KojeOaHuil B
Koyie0aTeTbHOM KOHTYpE, 3apsa M CHJIa TOKAa B IMPOLECCe TapMOHMYECKHX 3JIEKTPOMArHUTHBIX
Kosie0aHui, (POKyCHOE pacCTOSHHE M ONTHYECKas CHJa JIMH3bl, NPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3UYECKHH CMBICT HCIONB3YEMBbIX BEIMYMH, UX O0003HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3UUECKYIO BEJIMUNHY C IPYTMMHU BEIMYMHAMY;

- OIMCHIBATh M3yUYCHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCH, MCHONB3YA (PHU3HMUECKHUE
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, DHEPrus U
uMIyibc (OTOHA, TEpPUOJ TMOJIypacmana, SHEPrus CBA3M ATOMHBIX S1ep, NPH OMHUCAHUH
IPAaBUIBHO TPAaKTOBaTh (PU3UUECKUH CMBICI HCIOJIB3YEMBbIX BEJIWYMH, HUX OOO3HAYEHHA WU
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME NAaHHYIO (PH3MUYECKYIO BEIMYHHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIISITh 3HAUCHUE (PU3NYECKON BEJTUUUHBI;

- aHAJM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHUS, UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U
OpUHIMNBL  3aKkOH OMa, 3aKOHBI IIOCJIEJOBATENBHOTO M  MapajulebHOTO  COEIMHEHMS
IIPOBOJHUKOB, 3aKkOH JIxoymns—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  HMHIYKLUUH, 3aKOH
IPSMOJIMHENHOTO PAaCclpOCTPAHEHHs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMJICHHS
CBETa, ypaBHeHHME OiHITeHHa 111 (poTorddekrra, 3aKOH COXPAHEHUS SHEPrHH, 3aKOH
COXPaHEHMsI HMIYJbCA, 3aKOH COXPAHEHUS DSJIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHMS
MaccoBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pajMOAaKTHBHOTO pacmajga, MpH 3TOM pa3iuvyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMAaTW4YeCKOe BBIPAXKEHUE U YCJIOBUS (IpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

- OIIpEJIeNATh HANPaBJIEHHE BEKTOpA MHAYKIUM MarHUTHOI'O MOJI POBOJAHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

- CTPOMTH U OIMCHIBATh N300pake€HNE, CO3/1aBaEMOE TUNIOCKUM 3€pKaioM, TOHKOH JIMH30M;

- BBIMOJIHATH HKCIIEPUMEHTHI 10 HMCCIIEIOBAHUIO (PU3UYECKUX SIBJICHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMPSIMBIX M  KOCBEHHBIX H3MEpPEHMH: TMpH 3TOM  (OpMyJIUpOBaTh
npobiemy/3aiady © THUIOTe3y y4eOHOro OJKCIepUMEHTa, CcoOupaTh YCTAaHOBKY U3
IIPEI0KEHHOT0 000pYJ0BAaHUS, IPOBOAUTH ONBIT U (POPMYIIHUPOBATH BBIBOBI;

- OCYIIECTBJIATH NPSIMbIE M KOCBEHHbIE HM3MEpPEHHs (U3NYECKUX BEIUYUH, NPU ITOM
BBIOMpPATh ONTHMAJbHBII CIIOCOO M3MEPEHHS M MCIOJb30BaTh W3BECTHBIE METOMbI OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

- HccIenoBaTh 3aBUCHUMOCTH  (PM3MUYECKMX BEIMYMH C HCIOJb30BAHUEM HPSAMBIX
U3MEPEHUH: MpPHU STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTAThl MOIYYEHHOU
3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH B BUAE TaOnIMLl M TIpaduKoB, Je€daTh BBIBOJBI IIO
pe3yspTaTaM HcCleI0BaHus;

- co0mroAaTh mpaBuia 0€30IACHOTO TpyJa IpU MPOBEIEHUHM MCCIEIOBAaHMNA B paMKax
yu4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEAOBATENIbCKOM UM TNPOEKTHOW JEATeNIbHOCTH ¢
UCIO0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIAOOPaTOPHOro 000py10BaHHUS;

- pemaTh pacu€THBIE 33JaYdl C SBHO 33JaHHOW (IM3WYECKOH MOJENBIO, HCIONb3Ys
¢u3nyecKkye 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/la4M BBIOMpATh (PU3NYECKYIO
MOJIe/b, BBIICHATH (U3NYECKHE BEIHUMHBI U (OPMYJB, HEOOXOOUMBIE I €€ pelIeHus,
IIPOBOJUTH PACUETHI M OLIEHUBATh PEAIbHOCTD MOJIy4€HHOI0 3Ha4eHUsl (PU3NYECKOI BETMUUHBI;
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- pemiaTh KaYeCTBEHHBIE 33J1a4M: BBICTPAUBATh JIOTUYECKH HENPOTHBOPEUYUBYIO LEMOYKY
paccykJIeHHI ¢ Onopoii Ha U3y4YeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

- HCIIONIb30BAaTh MpPH pEHIeHHH Y4eOHBIX 3aJad COBpPEMEHHbIe HWH(OPMAalMOHHbBIE
TEXHOJIOTUH JUI TIOWCKA, CTPYKTYPHUPOBAHHUS, MHTEPIIPETALUN W TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHONM HMH(pOpPMAIUH, MOJYYEHHON W3 pa3WYHBIX HCTOYHUKOB, KPUTUYECKU
aHaJM3UPOBAThH MOJydyaeMyto HHPOPMAIIUIO;

- OOBACHATH NPUHLMUIBI ACHCTBHUS MalllMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh ycIoBUs UX O€30M1aCHOTO MCIIONB30BaHMS B IOBCEIHEBHOM KU3HM,

- IPUBOAUTD MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(QU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- HCIIOJIb30BAaTh TEOPETHMYECKHE 3HaHHMsS MO (U3MKE B IOBCEAHEBHOW KHU3HU IS
obecrieueHns 6e30MacHOCTH MK 00paIeHUH ¢ MPHOOPaMU U TEXHUUYECKUMHU YCTPOMCTBAMHU, JIS
COXPaHEHHUS 310pPOBbsS U COOIIOACHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaIOIIEH cpee;
paboTaTth B TpymIe C BBITOJHEHHEM DPAa3JIMYHBIX COLMANBHBIX pOJICH, IIaHUPOBAaTH PabOTy
IpyNObl, palMoOHAIbHO pacHpelessiTh OOsf3aHHOCTH U IUIAHUPOBATh JEATENBHOCTH B
HECTaHJIAPTHBIX CUTYaIUsIX, aJIEKBATHO OLIEHMBATh BKJIAJ KaXKJOTO M3 YYAaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpuBaeMoOi MPooIEeMBbl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunvecTBOo 4acos
Ne HaumeHoBaHue pa3/iesioB U TeM aekTpoHHbIe (U(POBHIE)
Koutpoabubie | IlpakTnueckue
n/n NnporpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoTsI
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3nKa ¥ METOJIbl HAYYHOTO MO3HAHUS 2 bubmmorexa LOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
21 KuHeMaTiKa 5 bu6nmoreka [IOK
. WHEMATH
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Hlnamka https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbI COXpPAHEHUS! B MEXAHUKE 6 1 1 h:tIszI:I;I/(r)l:.G:;S(I)lo.ru ITRA1bFTD
Hroro no paszaeny 18

Pa3nen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 | bubnuorexa [JOK
’ TCOPUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBb TEPMOZHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperatHble cCOCTOSIHHS BenlecTBa. Da3oBbie 5 bubmmoreka [JOK

Mepexo/Ibl

https://m.edsoo.ru/7{41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. QJJEKTPOAUHAMUKA
bu6nuoreka [IOK
4.1 1
DUICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosaHHBIN 3JIEKTpUYECKUI TOK. TOKH B 12 bubnmoreka [JOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KouuvecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JJaeKkTpoHHbIe (MU(ppPOBHIE)
Kontpoubnubie | I[lpakTunyeckue
n/n MpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThbI padoThbI
Paznea 1. JIEKTPOANHAMUKA
11 MarnutHoe nosje. DJIeKTpoOMarHuTHast 1 1 3 bubnuoreka [JOK
’ WHIY KM https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4ecKHe U 3JIEKTPOMarHuTHbHIE 9 | bubmuorexa [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.2 M 5 1
€XaHMYECKHE U DJIEKTPOMArHUTHbIE BOJHBI hitps./m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
23 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 24

Pazzea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeITUATBHOM TEOPUH 4 1 bubnuorexa [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznea 4. KBAHTOBASI ®U3UKA
. but6mmorexa [IOK
4.1 DJIEeMEHTHl KBAaHTOBOW ONTHUKH 6

https://m.edsoo.ru/7f41c97¢c
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but6mmorexa [IOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
4.3 ATOMHOE #71pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Pasznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

but6mmorexa [IOK

5.1 DJeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 https/m.cdsoo.rw/7f41c97c
Hroro no pazneny 7
Pa3nesn 6. OBOBHIAIOILIEE IOBTOPEHHUE

6.1 O6o06m1aroriee MOBTOPEHUE 4 EEE:I;I /(;:'eeK;i?rIs 7641697c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

- ®usmka, 10 xmace/ IN'enpenmreitn JI.O., bynatoBa A.A., KopamwiseB 1.H., Komkuna
A.B., ObmectBo ¢ orpannueHHON oTBeTcTBeHHOCThIO «BMHOM. JlaGopatopusi 3HaHHI»;
AxrmonepHoe obmectBo «M3narensctBo «IIpocBemnienuey

- @msuka, 11 kmacce/ I'enpenmreitn JI.O., BynatoBa A.A., KopuunseB M.H., Komkuna
A.B., O6mectBo ¢ orpannueHHOi oTBeTcTBeHHOCThIO «BMHOM. JlaGopaTopus 3HaHUI;
Axnmoneproe o0riectBo «M3aarensctBo «lIpocBerienne»

METOAUYECKHUE MATEPUAJIBI JIUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCbl M PECYPCblI CETHU
HUHTEPHET

- https://lesson.edu.ru/

- https://resh.edu.ru/

- https://m.edsoo.ru/

- https://uchebnik.mos.ru/
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